
 i

 
 
 
 

BIOLOGICAL EVALUATION 
 

REGIONAL FORESTER SENSITIVE SPECIES 
 

HOOSIER NATIONAL FOREST 
LAND AND RESOURCE MANAGEMENT PLAN REVISION 

 
DECEMBER 6, 2005 

 
 
 

 
 
 
 
 
 
 
 
 
 
PREPARED BY: /s/ Cynthia M. Basile  
 

Cynthia M. Basile 
Wildlife Biologist 
Tell City Ranger District 

 
 
PREPARED BY: /s/ Kirk W. Larson  
 

Kirk W. Larson 
Forest Botanist 
Brownstown Ranger District 

 
 
PREPARED BY: /s/ Clark D. McCreedy  
 

Clark D. McCreedy 
Wildlife Biologist 

 Tell City Ranger District 
 
 
 
 



 ii

 
TABLE OF CONTENTS 

 
 

 
I. List of Tables 1 

II. List of Figures 5 

III. Introduction 7 

IV. Explanation of Biological Evaluation Terminology 7 

V. Project Area Description 8 

  Cultural Context 8  

  Overview 9 

            Historic Forest Condition and Disturbance Regimes 11                  

   Ecological Land Types   12                    

  Ecological Sections – Historic Composition and Disturbance Regimes         12    

  Forest Composition – Indiana, Ecological Sections, and the Hoosier National Forest      14 

VI. Hoosier National Forest Land Management Areas 20 

  Management Areas Suitable for Timber Harvest 20        

  Management Areas Suitable for Limited Management 22 

  Protected Management Areas 24 

VII. Proposed Management Action and Alternative Descriptions 24 

  Alternative 1 25 

            Alternative 2 28 

            Alternative 3 31 

            Alternative 4 35 

   Alternative 5 37 

VIII. Regional Forester’s Sensitive Species Standards and Guidelines 40 

IX. Species Viability Evaluation Analysis Tiered to Regional Forester’s Sensitive Species  40 

X. Project Effects Analyses, Determinations, Recommendations 53 

  Terrestrial and Karst-Associated Regional Forester’s Sensitive Species 53 

                    Cliff Communities 68 

  Mesic Forest Communities 71 

  Dry Forest Species 74 

  Barrens Communities 77 

  Open Lands Communities 84 

  Wetland Communities 88 

  Cave/Karst Communities 92 

  Wide-ranging Species 108 

  Aquatic Regional Forester’s Sensitive Species 111 

  River Habitats 111 

  Pond Habitats 123 

  Plant Regional Forester’s Sensitive Species 126  

 



 iii

                    Cliff Communities 128 

  Mesic Forest Communities  135 

  Dry Forest Species 144 

  Barrens Communities 151 

  Wetland Communities 157 

  Ponds Communities 160 

XI.  Literature Cited 186 
 
 



 1

I.  List of Tables 
 
Table 1.   National Forest System Lands within each of the Indiana Counties Encompassing the 

Hoosier National Forest.   
 

Table 2.  Forest Types and Age Class Distribution of Forest Community Types on the Hoosier National 
Forest.   

 
Table 3.  Number of Live Trees by Species Group and Diameter Size Class (DBH, diameter at breast 

height in inches) Across the Hoosier National Forest.   
 

 

Table 4.  Approximate acreages, and Predominant Land Use, of Management Areas (MAs) as Proposed 
within the Revised Hoosier National Forest Land and Resource Management Plan (Alternative 
1).    

 

Table 5.  Approximate Acreages, and Predominant Land Use, of Management Areas (MAs) as Proposed 
within the Revised Hoosier National Forest Land and Resource Management Plan (Alternative 
2).    

 

Table 6.   Approximate Acreages, and Predominant Land Use, of Management Areas (MAs) as Proposed 
within the Revised Hoosier National Forest Land and Resource Management Plan (Alternative 
3).    

 

Table 7.   Approximate Acreages, and Predominant Land Use, of Management Areas (MAs) as Proposed 
within the Revised Hoosier National Forest Land and Resource Management Plan (Alternative 
4).    

 
Table 8.   Approximate Acreages, and Predominant Land Use, of Management Areas (MAs) as Proposed 

within the Revised Hoosier National Forest Land and Resource Management Plan (Alternative 
5).    

 

Table 9.  Focal Species Examined by the Species Viability Evaluation Process.  

Table 10.  Focal Species Examined by the Species Viability Evaluation Process and their Habitat 
Association. 

 

Table 11.  Habitat Suitability Index Value Created for each Focal Plant Species.  

Table 12. Determination of the the Risk to Viability for each SVE Species at Year 150. 
 
Table 13.  Percent of Forest in Mature Hardwoods (80+ YEARS OLD) At 50 and 150 Years. 
 

 

Table 14.  Acres of  Vegetative Treatment for the first 10 Years. 
 
Table 15.  Change in Acres of Oak-Hickory over Time Ten Years. 
 
Table 16.  Approximate Acres of Pine Present On the Hoosier. 
 
Table 17.  Acres of Barrens After the Next 10 Years.   
 
Table 18.  Percentage of Suitable Management Areas Maintained as Openings. 
 

 

Table 19.  Forest Service Local Road Development For the Next 10 Years.  



 2

Table 20.  RFSS Animal Species within Cliff Communities.  

Table 21.  Effects Summary and Determination of RFSS Cliff Communities Animal Group.  

Table 22.  RFSS Animal Species within Mesic Forest Communities.  

Table 23.  Effects Summary and Determination of RFSS Mesic Forest Communities Animal Group.  

Table 24.  RFSS Animal Species within Dry Forest Communities.  

Table 25.  Effects Summary and Determination of RFSS Dry Forest Communities Animal Group.  

Table 26.  RFSS Animal Species within Barrens Communities.  

Table 27.  Acres of Barrens After the Next 10 Years.    

Table 28.  Effects Summary and Determination of RFSS Barrens Communities Animal Group.  

Table 29.  RFSS Animal Species within Open Lands Communities.  

Table 30.  Effects Summary and Determination of RFSS Open Lands Communities Animal Group.  

Table 31.  RFSS Animal Species within Wetlands Communities.  

Table 32.  Effects Summary and Determination of RFSS Wetlands Communities Animal Group.  

Table 33.  RFSS Animal Species within Cave/Karst Communities.  

Table 34.  Effects Summary and Determination of RFSS Cave/Karst Communities Animal Group.  

Table 35.  RFSS Animal Species that Use Wide-ranging Habitats.  

Table 36.  Effects Summary and Determination of RFSS Wide-ranging Species Animal Group.  

Table 37.  RFSS Animal Species within Rivers and Streams.  

Table 38.  The Number of Road and Trail Crossings per Watershed 
 

 



 3

Table 39.  Fifth-level Watersheds Containing NFS Lands.  

Table 40.  Effects Summary and Determination of RFSS Rivers Animal Group.  

Table 41.  RFSS Animal Species within Ponds.  

Table 42.  Effects Summary and Determination of RFSS Ponds Animal Group.  

Table 43.  RFSS Plant Element Occurrence per Management Area.  

Table 44.  RFSS Plant Species within Cliff Communities  

Table 45.  Effects Summary and Determination of RFSS Cliff Communities Plant Group.  

Table 46.  RFSS Plant Species within Mesic Forest Communities Plant Group.  

Table 47.  Effects Summary and Determination of RFSS Mesic Forest Communities Plant Group.  

Table 48.  RFSS Plant Species within Dry Forest Communities Plant Group.  

Table 49.  Effects Summary and Determination of RFSS Dry Forest Communities Plant Group.  

Table 50.  RFSS Plant Species within Barrens Communities.  

Table 51.  Effects Summary and Determination of RFSS Barrens Communities Plant Group.  

Table 52.  RFSS Plant Species within Wetlands Communities.  

Table 53.  Effects Summary and Determination of RFSS Wetlands Communities Plant Group.  

Table 54.  RFSS Plant Species within Ponds Communities.  

Table 55.  Effects Summary and Determination of RFSS Ponds Communities Plant Group.  

Table 56.  Distribution, Habitat, and Project Area Occurrence of Regional Forester’s Sensitive Animal 
Species on the Hoosier National Forest. 

 

 

Table 57.  Summary of Potential Effects on Terrestrial and Aquatic Animals Designated as Regional 
Forester’s Sensitive Species on the Hoosier National Forest. 

 



 4

Table 58.  Distribution and Habitat of Plants Designated as Regional Forester’s Sensitive Species on the 
Hoosier National Forest. 

 

 

Table 59.  Summary of Potential Effects on Plants Designated as Regional Forester’s Sensitive Species 
on the Hoosier National Forest.  

 

 

 



 5

II.  List of Figures 
 
Figure 1.  Hoosier National Forest Vicinity Map. 

Figure 2.  Ecological Subsections for the Hoosier National Forest. 

Figure 3.  Forest Coverage Found on the Hoosier National Forest. 

Figure 4.  Management Areas as Proposed under Alternative 1. 
 

Figure 5.  Management Areas as Proposed under Alternative 2. 

Figure 6.  Management Areas as Proposed under Alternative 3. 
 

Figure 7.  Management Areas as proposed under Alternative 4. 

Figure 8.  Management Areas as proposed under Alternative 5. 
 
Figure 9.  Relationship of the Karst, Wide-ranging, Ponds, Wetlands, and River Species Viability Evaluation 

Animal Species to the Regional Forester’s Sensitive Species. 
Figure 10.  Relationship of the Dry Forest, Mesic Forest, Open Land, and Barrens Species Viability Evaluation 

Animal Species to the Regional Forester’s Sensitive Species. 

Figure 11.  Relationship of the Species Viability Evaluation Plant Species to the Regional Forester’s Sensitive 
Species. 

Figure 12.  The Amount of Suitable Habitat (HSI >0.50) for the Cerulean Warbler at Year 0, 10, 50, and 150. 

Figure 13.  The Amount of Suitable Habitat (HSI >0.50) for the Wood Thrush at Year 0, 10, 50, and 150. 

Figure 14.  The Amount of Suitable Habitat (HSI >0.50) for the Worm-eating Warbler at Year 0, 10, 50, and 150. 

Figure 15.  The Amount of Suitable Habitat (HSI >0.50) for the Henslow’s Sparrow at Year 0, 10, 50, and 150. 

Figure 16.  The Amount of Suitable Habitat (HSI >0.50) for the Yellow-breasted Chat at Year 0, 10, 50, and 150. 

Figure 17.  The Amount of Suitable Habitat (HSI >0.50) for the Ruffed Grouse at Year 0, 10, 50, and 150. 

Figure 18. The Amount of Suitable Habitat (HSI >0.50) for the Northern Bobwhite at Year 0, 10, 50, and 150. 

Figure 19.  The Amount of Suitable Habitat (HSI >0.50) for the American Woodcock at Year 0, 10, 50, and 150. 



 6

Figure 20.  The Amount of Suitable Habitat (HSI >0.50) for the Indiana Bat at Year 0, 10, 50, and 150. 

Figure 21.  The Amount of Suitable Habitat (HSI >0.50) for the Spotted Salamander at Year 0, 10, 50, and 150. 

Figure 22.  The Amount of Suitable Habitat (HSI >0.50) for the Northern River Otter at Year 0, 10, 50, and 150. 
 

Figure 23.  The Amount of potential Suitable Habitat (HSI >0.50) for the Indiana Crayfish at Year 0, 10, 50, and 
150. 

Figure 24.  The Amount of Suitable Habitat (HSI >0.50) for the Northern Cavefish at Year 0, 10, 50, and 150. 

 



 7

III.  Introduction 
 
This biological evaluation analyzes the potential effects of all alternatives considered in detail in the Final 
Environmental Impact Statement (FEIS) which occupancies the 2006 Hoosier National Forest (HNF) Land 
and Resource Management Plan (Forest Plan) on species included on the Regional Forester’s sensitive 
species (RFSS) list that may occur within the Forest.  This Biological Evaluation (BE) is prepared in 
accordance with direction provided in the United States Department of Agriculture Forest Service Manual 
2672.42. 
 
Species included on the Regional Forester’s sensitive species list must occur on Forest Service land or 
within the proclamation boundary of the Forest and meet at least one of the following criteria: 1) are a 
candidate for federal listing under ESA; 2) have been delisted under ESA within the last five years; 3) 
have a global (G), national (N), or trinomial (T) rank of 1, 2, or 3 from the Association of Biodiversity 
Information; or 4) are otherwise considered “at risk” on the Forest, with rationale documented in a Risk 
Evaluation. Development of the most recent RFSS list for the Hoosier National Forest incorporated 
comments from state Natural Heritage programs, state wildlife agencies, professional societies, 
conservation groups, and other cooperators.   The Eastern Region maintains the Regional Forester’s 
sensitive species list, which is located on the internet at: http://www.fs.fed.us/r9/wildlife/tes/tes_lists.htm.   
 
Forest Service Manual (FSM 2672.41) provides the following objectives for completing a BE for proposed 
forest service programs and activities: 1) ensure that Forest Service actions do not contribute to loss of 
viability of any native or desired non-native plant or contribute to animal species or trends toward Federal 
listing of any species 2) comply with the requirements of the Endangered Species Act that actions of 
Federal Agencies not jeopardize or adversely modify critical habitat of Federally listed species; 3) provide 
a process and standard by which to ensure that threatened, endangered, proposed, and sensitive species 
receive full consideration in the decision-making process. 
 
IV.  Explanation of Biological Evaluation Terminology 
 
Determinations: are figured by assessessing the global ranking, habitat quality, habitat quanity, and 
management effects on the species or group of species being discussed.  The four possible 
Determination statements are listed below with the respective codes appearing in tables: 

• NI - No Impact  
• BI - Beneficial Impact  
• MI - May Impact individuals or habitat, but not likely to cause trend toward federal listing or 

reduce viability for the population or species  
• LI = Likely to Impact individuals or habitat with the consequence that the action may contribute 

towards federal listing or result in reduced viability for the population or species. 
 

Habitat Quality: defined by assessing a variety of factors including creation of an ATV trail system, 
seasonal closures of trail systems, acres suitable for timber management, amount and type of harvest, 
amount of prescribed burning, amount of road construction, ability to restore, maintain, or create 
wetlands, ponds, and streams, and whether the use of herbicides is permitted.  These factors are 
considered relative to each other to create a determination of increased, decreased, or stable, ‘habitat 
quality’ depending on the habitat needs of the species being considered. 
 
Habitat Quantity: is determined by the amount of the Forest with desirable ecosystem goals.  For 
example, a species with a preferred habitat of interior hardwoods, would experience an increase in 
‘habitat quanity’ if the alternative chosen presented a decrease in timber harvest and fragmentation. 
 
NatureServe Conservation Status Rankings: 
G:  Global Rank established by the Nature Heritage Program. 

• G1 – Critically imperiled due to extreme rarity or imperiled due to a biological factor rendering 
species demonstrably vulnerable to extinction. 
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• G2 – Imperiled due to rarity or imperiled due to a biological factor rendering species vulnerable to 
extinction. 

• G3 – Rare or localized distributions throughout range, vulnerable to local extirpation. 
• G4 – Species apparantely secure throughout its range. 
• G5 – Species of widespread distribution, abundant, secure. 
• G? - Denotes inexact numeric rank (e.g., G2?) 

 
N: National Rank established by the Nature Heritage Program. 

• N1 - Critically imperiled in the nation because of extreme rarity (often 5 or fewer occurrences) or 
because of some factor(s) such as very steep declines making it especially vulnerable to 
extirpation from the state/province.  

• N2 - Imperiled in the nation because of rarity due to very restricted range, very few populations 
(often 20 or fewer), steep declines, or other factors making it very vulnerable to extirpation from 
the nation. 

• N3 - Vulnerable in the nation due to a restricted range, relatively few populations (often 80 or 
fewer), recent and widespread declines, or other factors making it vulnerable to extirpation. 

• N4 - Uncommon but not rare; some cause for long-term concern due to declines or other factors.  
• N5 - Common, widespread, and abundant in the nation. 
• N? - Denotes inexact numeric rank (e.g., N2?) 

T: Infraspecific Taxon Conservation Status Rank established by the Nature Heritage Program.  Rules for 
assigning T-ranks follow the same principles outlined above for global conservation status ranks. For 
example, the global rank of a critically imperiled subspecies of an otherwise widespread and common 
species would be G5T1. A T-rank cannot imply the subspecies or variety is more abundant than the 
species as a whole-for example, a G1T2 cannot occur.  

V.  Project Area Description 
 
Cultural Context 
 

Local communities within the vicinity of the Hoosier National Forest include Bedford, Bloomington, 
English, French Lick, Mitchell, Paoli, and Tell City.   With the exception of Bedford and Bloomington, 
the region is predominantly rural in character.  Economically, considering the eight counties primarily 
associated with the forest, median income averages $38,361 (1999), compared to a statewide 
median income of $41,567 and a national average median income of $41,994 (U.S. Census Bureau 
2004).  Per capita income among these eight counties averages $18,154 (1999), compared to a 
statewide average per capita income of $20,397 and a national average of $21,587 (U.S. Census 
Bureau 2004).  The general area in the vicinity of the Hoosier National Forest comparatively ranks 
among the lowest with respect to indices of poverty (Welch et al. 2001). 
 
Agriculture remains a predominant land use within the eight primary counties encompassing the 
Hoosier National Forest (Parker and Ruffner 2004).  Farm size in 1992 averaged 164 acres within the 
eight primary counties associated with the forest as compared to a statewide average of 250 acres 
(USDA National Agricultural Statistics Service 2004).   Farm net income varied widely in these 
counties, ranging from $25,601 in Jackson County to an average net loss of $5,695 per farm in Brown 
County.  Consistent with trends across the state, only about one-half of farm operators consider 
farming their principal occupation.   In contrast to the statewide average of woodland acreage in farm 
ownership (7.6%), an average of 26.6% of farm acreage is comprised of woodlands in these counties 
(USDA National Agricultural Statistics Service 2004).  Farm size in these counties declined an 
average of 1.6% between 1997 and 2002 (USDA National Agricultural Statistics Service 2004).  This 
area (Knob’s Unit) consistently produces the greatest volume of harvested timber in the state 
(Schmidt et al. 2000). 
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The Hoosier National Forest provides approximately 27 percent of available public recreational land 
in the State of Indiana (IDNR 2000).  In addition to use by local residents, the forest serves the 
metropolitan population centers of Chicago, Evansville, Indianapolis, Louisville, and, to a lesser 
extent, Cincinnati (Figure 1).   

 
Overview 
 

As of November 2003, the Hoosier National Forest encompassed approximately 199,150 acres in 
nine Indiana counties.  Elevation ranges from 383 feet along the Ohio River to 959 feet at Bald Knobs 
near Houston.  The region is well dissected by weathering.  Most of the Forest occurs on uplands with 
evident slope, with some areas of steep slope.  Approximately 10 feet of loess is deposited in uplands 
near the Ohio River; this thins to two to three feet over the remainder of the Forest.  Bottomlands 
along rivers are subject to occasional flooding.   
 
There are approximately 3,500 acres of lakes, ponds, and constructed waterholes within the 
boundaries of the forest.  National Forest ownership wholly encompasses 925 acres of this total.  
There are 1,464 miles of intermittent and perennial streams within the Forest boundary; 
approximately 512 miles are wholly encompassed by National Forest System lands.  Seeps and 
springs occur throughout the Forest; active and abandoned roads provide ephemeral water sources 
with seasonal pooling of water in depressional areas.   
 
Indiana has more than 2,500 known caves.  There are over 130 known caves found within both 
districts of the Forest ranging from small, shallow rock shelters to complex caves with over one mile 
of passage.  Many of the Forest's caves contain active streams. 
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Figure 1.  Hoosier National Forest Vicinity Map 
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Historical Forest Condition and Disturbance Regimes 
 

Parker and Ruffner (2004) recently reviewed historical conditions and disturbance regimes within the 
action area.  A chronological summary of this review follows and is concluded by a discussion of 
historical conditions and disturbance regimes within relevant ecological sections and subsections.  
Spanning the period from glacial retreat to the present, the likely ecological history of the region 
encompassing the Hoosier National Forest includes the following: 
 

• By 11,500 years BP (‘before present’) forest composition consisted of oak, 
hickory, beech, and elms. 

• Between 8,700 and 5,000 years BP prairies expanded into the region, 
mesic species retreated to bottomlands, oaks and hickories would have 
dominated uplands. 

• By 2,000 years BP forests of the region consisted of oaks, hickories, and 
mixed mesophytic species with inclusions of barrens, glades, prairies, and 
savannahs. 

• Archaic peoples (8,000 – 2,500 BP) widely used fire influencing landscape 
composition. 

• Woodland peoples (2,500 – 1,000 BP) continued the use of fire in order to 
clear forest patches and exploit upland forests. 

• Mississippian cultures (1,000 – 500 BP) established bottomland, 
agriculturally dependent, settlements.  These settlements dispersed in the 
form of tribes after 500 BP. 

• Native Americans may have substantially influenced landscapes through 
fire and land-clearing.  The influence of native Americans was likely more 
substantial through the 1400s as opposed to 1700s, that is, their influence 
declined concurrent with European settlement.    

• Presettlement landscapes across southern Indiana would have been 
largely forested “with areas of prairie and disturbed and open forest.” 

• Active settlement began in the early 1800s; forests were cleared and 
grazed by livestock.  Fire was routinely used to clear land, wetlands were 
drained, prairie was converted to agriculture. 

•  By 1900, most forest had been cut, the entire landscape had been subject 
to grazing and burning. 

• The 1930s marked the transition from private to public ownership and 
rehabilitation of the landscape. 
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Ecological Land Types  
 
The Hoosier lies within the Eastern Broadleaf Forest Province of the National Hierarchical Framework 
of Ecological Units (McNab and Avers 1994).  Most of the Forest is in the Interior Low Plateau, 
Shawnee Hills Section; the area to the northeast of Bedford is in the Interior Low Plateau, Highland 
Rim Section (Keys et al. 1995).  With respect to ecological land types of the Hoosier National Forest, 
the Shawnee Hills Section is comprised of the Crawford Upland and Crawford Escarpment 
Subsections; the Highland Rim is comprised of the Brown County Hills and Mitchell Karst Plain 
Subsections (Figure 2). 
 
The Crawford Uplands Subsection consists of large areas of Pennsylvanian age sandstone bedrock 
in the west, but Mississippian age formations of sandstone and limestone are at lower elevations and 
in most of the eastern part.  Quaternary and recent deposits occur along the Ohio River and its 
tributaries throughout the area.  The area from west of Williams (Lawrence County), south to the west 
of Paoli (Orange County) extending to the Ohio River is in this subsection. 
 
The Crawford Escarpment Subsection has bedrock of Mississippian age sandstones, shales, and 
limestones.  There are Quaternary and recent deposits along the Ohio River and its tributaries in the 
area.  This subsection includes the area east of Williams through a line east of Paoli. 
 
The Brown County Hills Subsection is underlain by Mississippian age siltstones.  The Mt. Carmel fault 
runs north to south near the western edge of the area where limestone is exposed.  There is a 
sizeable area of unconsolidated Quaternary-age material in the eastern third of the unit.  Recent-aged 
sedimentary deposits are found along the length of the Salt Creek drainage.  The area northeast of 
Bedford is entirely within this subsection. 
 
The Mitchell Karst Plain Subsection has geologic and ecologically significant caves and other karst 
features in Mississippian age limestone.  The Karst Plain is characterized by karst topography, with 
well-eroded rolling hills, springs, caves, sinkholes, losing streams, and karst windows.  Within the 
Mitchell Karst Plain, springs have little relationship to surface water drainage, as much of the 
subsection water movement occurs underground. 
 

Ecological Sections – Historic Composition and Disturbance Regimes 
 
Shawnee Hills – Crawford Upland and Crawford Escarpment 
 
These subsections are characterized by areas of steep slopes and narrow valleys.  Oaks and 
hickories dominate upland forests, mesic species occur predominantly on north aspects and within 
stream valleys.  Sandstone cliffs, such as those that occur within the Hemlock Cliffs area, harbor cliff 
associated plants or species ecologically isolated.  This would include northern hemlock (Tsuga 
canadensis) and mountain laurel (Kalmia latifolia).  The American chestnut (Castenea dentata), a 
casualty of the introduced chestnut blight (Endothia parasitica) historically would have occurred 
throughout the uplands of these subsections.   
 
These subsections have a history of anthropogenic fire, clearing for agriculture, and grazing by 
livestock.  Barrens and glades communities were historically maintained by disturbance. 
 
Highland Rim – Brown County Hills and Mitchell Karst Plain 
 
Native Americans likely had little influence on forest composition within the Brown County Hills 
Subsection.  This subsection was likely forested at the time of settlement.  North slopes and stream 
valleys would have been populated by sugar maple (Acer saccharum), beech (Fagus grandifolia), 
tulip poplar (Liriodendron tulipfera), northern red oak (Quercus rubra), and hickory (Carya spp).  
White (Quercus alba), black (Quercus velutina), scarlet oak (Quercus coccinea), red maple (Acer 
rubrum), and shagbark hickory (Carya ovata) occur, and would have occurred during settlement, on 
south slopes and ridges.  Dry forests would have been dominated by chestnut oak (Quercus prinus).  



 13

Soils derived from limestone bedrock would have supported black maple (Acer nigrum), chinkapin 
oak (Quercus muehlenbergii), and Ohio buckeye (Aesculus glabra).  Settlement within the Brown 
County Hills Subsection was characterized by ridgetop subsistence farming that gradually, but 
predictably, degraded highly erodible soils. 
 
Figure 2. Ecological Subsections for the Hoosier National Forest 
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In contrast to the Brown County Hills, vegetation of the Mitchell Karst Plain was likely highly 
influenced by the activities of Native Americans.  Burning may have occurred on an annual basis.  
Productive soils would have been characterized by seral tree species such as white oak.  Barrens 
would have been common on the southern portion of the Mitchell Karst Plain.  Barrens communities 
would have been characterized by scattered post oak (Quercus stellata) and blackjack oak (Quercus  
marilandica) in the overstory and dominated by prairie grasses and forbs in the understory.  Though 
soils are comparatively shallow, this subsection probably was rapidly settled and converted to 
agriculture as a consequence of comparatively moderate topography. 
 

Forest Composition – Indiana, Ecological Sections, and the Hoosier National Forest 
 

Recent forest composition and distribution of forest types have been reviewed by Leatherberry 
(2003), Parker and Ruffner (2004), and Schmidt et al. (2000).  This information is summarized in the 
following discussion. 
 
Characterization of forest composition is based upon the Forest Inventory and Analysis program (FIA) 
conducted by the USDA Forest Service North Central Research Station.  This program uses a 
systematic inventory of established survey plots to estimate forest resources across Indiana (Schmidt 
et al. 2000) as well as the Hoosier National Forest (Leatherberry 2003).  The most recent compilation 
of forest resources is based upon surveys conducted in 1998; the previous inventory was based upon 
surveys conducted in 1986. 
 
The following discussion of forest resources progresses hierarchically by beginning with a summary 
of state forest resources, forest resources of ecological units pertinent to the planning area, and 
concludes with a discussion of the forest resources of lands in National Forest ownership. 
 
Indiana’s Forests 
 
The overall land area of Indiana’s timberlands continues to increase; timberlands encompassed 3.896 
million acres in 1967, 4.296 million acres in 1986, and 4.342 million acres in 1998 (Schmidt et al. 
2000, Tormoehlen et al. 2000).  Seventy-six percent of the state’s forest resources occur in private 
ownership, nine percent is held corporately, an additional nine percent is in federal ownership, the 
remaining six percent is in the ownership of the State of Indiana (Schmidt et al. 2000).  That is, 15 
percent of the State of Indiana’s forest resources are managed by public agencies. 
 
The most heavily forested region in the state is the area encompassing the Hoosier National Forest 
(Knobs Unit); this region is characterized by approximately 41 percent of the land area being 
classified as timberland.  Perry County, within the Knobs Unit, remains the most heavily forested of 
Indiana’s counties with more than 165,000 acres of timberland (Schmidt et al. 2000).  Regionally, 
agriculture remains a predominant land use (Parker and Ruffner 2004). 
 
Forests Within Ecological Sections and Subsections 
 
The following summaries are taken directly from Parker and Ruffner (2004): 
 

Shawnee Hills – Crawford Upland 
 

“The Crawford Uplands Subsection covers 1,193,640 acres of land area, with 57 
percent in forest cover, 38 percent in agriculture, 3 percent in urban and 3 percent 
water or wetlands.  Ninety-three percent of the wetland area is forested.  Thirty-nine 
percent of the Crawford Uplands Subsection is within the purchase area of the Hoosier 
National Forest.  Of the purchase area, 68 percent is forested, 28 percent is 
agriculture, 1 percent is urban, 2 percent is water or wetland, and 1 percent is barren 
or transitional.  Oak-hickory (47%) and beech-maple (33%) are the dominant forest 
types.  The five other forest types occurring in this subsection cover less than 5 
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percent each.  Mean forest patch area is 34.9 acres and patch density averages 2.9 
forest patches per 100 acres for this subsection.” 

 
Shawnee Hills – Crawford Escarpment 

 
“The Crawford Escarpment subsection covers 454,216 acres of land area, with 56 
percent in forest cover, 43 percent in agriculture, and 1 percent in urban.  Less than 1 
percent is water or wetlands.  Twelve percent of the subsection is within the purchase 
area of the Hoosier National Forest.  Of the purchase area, 71 percent is in forest 
cover, 26 percent is agriculture, and 2 percent is urban.  Oak-hickory (44%) and 
beech-maple (34%) are the dominant forest types.  The five other forest types average 
less than 7 percent each.  Mean forest patch area is 37.5 acres and patch density 
averages 2.6 forest patches per 100 acres.” 
 
Highland Rim – Brown County Hills 

 
“The Brown County Hills Subsection covers 647,278 acres of land area.  Land use in 
this subsection is 67 percent forest cover, 26 percent agriculture, 2 percent urban, and 
2 percent water.  Ninety-nine percent of the forest cover is deciduous, and the 
remainder is in coniferous or mixed deciduous/conifer forest.  Twenty-two percent of 
the Brown County Hills Subsection is within the purchase area of the Hoosier National 
Forest.  Land use within the purchase area is 80 percent forest cover, 13 percent 
agriculture, less than 1 percent urban, and 6 percent water.  Oak-hickory (31%), 
beech-maple (27%), and mixed upland hardwoods (22%) are the dominant forest 
types.  The other four forest types cover 7 percent or less of the subsection each.  
Mean forest patch area is 12.8 acres and patch density averages 8.1 forest patches 
per 100 acres.” 
 
Highland Rim – Mitchell Karst Plain 

 
“The Mitchell Karst Plain Subsection covers 1,523,412 acres of land area with 36 
percent in forest cover, 60 percent in agriculture, and 2.5 percent urban.  Less than 1 
percent is water or wetland.  Seventy-two percent of the forest cover is deciduous, and 
the remainder is in coniferous or mixed deciduous/conifer forest.  Less than 1 percent 
(3,676 acres) of the Mitchell Karst Plain Subsection is within the purchase area of the 
Hoosier National Forest.  Land use within the purchase area is 78 percent forested, 22 
percent agriculture, and 3 percent urban.  Oak-hickory (60%) and beech maple (24%) 
are the dominant forest types.  The five other forest types average less than 6 percent 
of the subsection each.  Mean forest patch area is 66 acres and patch density 
averages 1.5 forest patches per 100 acres.” 

 
Hoosier National Forest – Forest Structure and Composition 
 
The Hoosier National Forest occupies portions of nine counties within southcentral Indiana (Figure 1); 
National Forest System lands vary by county; lands in National Forest ownership contain a majority of 
land area as forest (Table 1).  Forested lands occupy approximately 186,000 acres (93%) of the 
Hoosier National Forest’s 199,150 total acreage (Leatherberry 2003).  
 
Hardwoods dominate the forest, 54% of the forest is comprised of oak-hickory, 26% occurs as beech-
maple, 7% as elm-ash-cottonwood, 6% as oak-pine, 6% as pine, and 1% as other hardwoods 
(Leatherberry 2003).  Maples dominate smaller trees reflecting a transition from oak-hickory to beech-
maple (Leatherberry 2003, Parker and Ruffner 2004; Tables 2 – 3).  Hard maples (sugar maple) 
make up the largest single component of the forest accounting for 20 million (17%) of trees; soft 
maples (red and silver maple) comprise the next most abundant species group on the forest 
(Leatherberry 2003; Tables 2-3).   
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Tree density on timberlands averages 681 trees per acre compared to a statewide average of 553 
trees per acre (Leatherberry 2003).  Another measure of tree density, namely growing stock volume, 
is a useful indicator of forest condition.  Eighty-one percent of timberland (136,200 acres) on the 
Hoosier National Forest is considered moderately or fully stocked as compared 69 percent within the 
State of Indiana; 13 percent of timberlands on the Hoosier National Forest are considered over-
stocked as compared to only eight percent throughout the state (Leatherberry 2003).  While the 
volume of all species has increased, the greatest increase in timber volume on the Hoosier National 
Forest between 1986 and 1998 has occurred within tulip poplar (Liriodendron tulipfera), soft maples 
(Acer spp.), hard maples (Acer spp.), and sycamore (Platanus occidentalis) (Leatherberry 2003). 
 

Figure 3.  Forest Coverage Found on the Hoosier National Forest. 
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Table 1.  National Forest System Lands within each of the Indiana Counties Encompassing the 
Hoosier National Forest.  Total acreage occupied by the Hoosier National Forest within each county is 
reported as acreage in forest ownership, acreage forested, and proportion of land area forested.  
Acreages are based on 1998 data as reported by Leatherberry (2003). 
 

Hoosier National Forest – Forested Land Acreage 

County National Forest 
Land Area 

Forested 
Acreage 

Proportion  
Forested Acreage 

Brown 17,400 17,100 98.3 

Crawford 18,000 17,600 97.8 

Dubois 400 400 100.0 

Jackson 22,500 22,500 100.0 

Lawrence 15,800 15,800 100.0 

Martin 9,000 8,200 91.1 

Monroe 18,900 18,900 100.0 

Perry 57,900 56,300 97.2 

Orange 29,400 29,200 99.3 
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Table 2.  Forest Types and Age Class Distribution of Forest Community Types on the Hoosier 
National Forest.  Figures are rounded to the nearest acre.  The column ‘No Age’ is used to indicate 
acreages by land cover type for which stratification by age does not improve land classification.  
Rounding errors and errors associated with area measurement account for the difference between total 
acreage and the sum of individual acreages. 
 

Ecoregion – Land Cover Stand Age (years) 

Highland Rim Natural Area 0-9 10-39 40-59 60-79 80+ No Age Total  

Hardwood 295 5,001 2,107 6,583 41,903  55,889 

White Pine / Shortleaf Pine 0 2,084 5,390 745 0  8,219 

Eastern Redcedar      267 267 

Barrens      0 0 

Old-field / Grassland      1,338 1,338 

Marshes      83 83 

Lakes      94 94 

Other      763 682 

Subtotals 295 7,085 7,497 7,328 41,903 2,545 66,572 

  

Ecoregion – Land Cover Stand Age (years) 

Shawnee Hills Natural Area 0-9 10-39 40-59 60-79 80+ No Age Total  

Hardwood 683 17,393 6,734 19,312 53,976  98,098 

White Pine / Shortleaf Pine 28 11,705 10,410 2,863 0  25,006 

Eastern Redcedar      2,052 2,052 

Barrens      1,431 1,431 

Old-field / Grassland      4,143 4,143 

Marshes      77 77 

Lakes      929 929 

Other      923 842 

Subtotals 711 29,098 17,144 22,175 53,976 9,555 132,578 

Total Acres 988 36,125 24,603 29,465 95,879 12,100 199,150 
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Table 3.  Number of Live Trees by Species Group and Diameter Size Class (DBH, diameter at breast height in inches) Across the Hoosier National 
Forest.  Data is in thousands of trees (Leatherberry 2003).  Size distribution reflects the relative age of the forest; species composition may be 
characterized by the preponderance of maples in the forest understory.  Species displayed reflect those identified by the USDI Fish and Wildlife 
Service of import in term of retaining a component of large (> 20 inches DBH) trees in the forest as potential primary roosts for the Indiana bat (USDI 
FWS 2001). 
 
 

Tree Diameter Class – Inches at Breast Height 
(thousands of trees) 

Species Group All 1.0-2.9 3.0-4.9 5.0-6.9 7.0-8.9 9.0-10.9 11.0-12.9 13.0-14.9 15.0-16.9 17.0-18.9 19.0-20.9 21.0-28.9 29.0 + 

Select1 white oak 4,567 1,780 147 567 301 281 340 307 358 200 156 121 10 

Other white oak 2,065 282 675 176 139 148 174 159 141 113 37 21 -- 

Select red oak 370 -- -- 54 35 10 28 56 36 37 29 85 -- 

Other red oak 3,277 807 540 373 278 187 270 236 190 197 65 134 -- 

Select hickory 1,720 1,143 191 85 70 39 57 37 80 19 -- -- -- 

Other hickory 2,733 1,358 147 232 217 274 173 106 134 54 10 28 -- 

Hard maple 19,881 13,263 4,038 965 699 386 176 135 88 71 28 32 -- 

Soft maple 10,372 8,689 360 507 300 168 137 65 37 60 23 23 2 

White & green ash 2,887 1,713 444 258 137 143 110 40 20 10 -- 12 -- 

Elm 5,036 4,418 240 228 105 29 -- -- 15 -- -- -- -- 

Cottonwood 8 -- 8 -- -- -- -- -- -- -- -- -- -- 

 
 
 
1Select refers to a species grouping considered to possess superior qualities.  In the case of select white oaks, this grouping includes white oak (Quercus alba), swamp white oak (Q. bicolor), 
Bur oak (Q. macrocarpa), swamp chestnut oak (Q. michauxii), and chinkapin oak (Q. muehlenbergii).



 20

VI.  Hoosier National Forest Land Management Areas 
 
Management Areas Suitable for Timber Harvest 
 
The proposed Alternatives provide a blend of different desired conditions in Management Areas (MAs) 
across the forest, with emphasis on native plant and animal communities and provisions for large forest 
ecosystems with relatively little manipulation.  This blend provides for a diversity of plant and animal 
communities on both local and regional scales.  The following are summaries for each MA included in the 
Allowable Sale Quantity (ASQ) under one of the five proposed Alternatives.  For a more detailed 
description of MAs, refer to chapter 2 of the 2006 Forest Plan.   
 

Management Area 2.4 – Desired Condition 
 
ThIs management area protects and enhances water-based recreation opportunities, visual quality, and 
riparian values.  This management area is associated with canoeable and fishable streams, rivers, lakes, 
and reservoirs.  Riparian corridors will be maintained to protect, enhance, or restore channel stability, 
water flow, and habitat quality.  The desired condition includes forested shorelines or corridors up to one 
mile or more in width, with an unbroken canopy in large-diameter trees of a variety of species.    Human 
activities are evident but do not dominate the landscape.     
 
This management area generally features natural succession.  Habitat is best suited to plants and 
animals of closed-canopied, hardwood forests with large trees, including bottomland species.  A variety of 
tree species are present, including mixed bottomland hardwoods along rivers, streams, and lakes.  
Limited vegetation management is appropriate to create and improve habitat for wildlife and plant species 
within riparian corridors.  Limited vegetation management includes maintenance of forest openings, 
wildlife habitat improvement for riparian dependent species, prescribed fire, or salvage and sanitation 
harvest when it is compatible with overall objectives. 
The visual character of these areas emphasizes long corridors of big trees along rivers.  In  
 
The Forest has portions of two U.S. Army Corps of Engineers reservoir shorelines included in the 
boundaries of this management area -- Monroe and Patoka.   
 

Additional Description for Wild and Scenic River Areas: 
 
The Lost River and Little Blue River have been determined eligible for Wild and Scenic Rivers.  This 
description applies to Federal lands within each river’s corridor, and is designed to protect the potential 
classification and outstanding values of each river during this planning period.   
 
The Lost River and Little Blue River will be protected from activities that could diminish or change the 
free-flowing character, water quality and recreational, scenic, heritage, wildlife, and other values.   
 

Management Area 2.8 – Desired Condition 
 
The area is general forest with large areas of old forests and scattered openings associated with a variety 
of forest plant communities.  A variety of tree species is present, but shade-tolerant species may 
dominate some forest communities over time.  A natural variety of other tree species intermediate in 
shade tolerance is perpetuated, and in other forest communities they may dominate.  This area provides 
a variety of forest types, reflecting different ecological sites and management activities.  Openings in the 
canopy result in different canopy levels and animal communities associated with vertically diverse, shade-
tolerant vegetation, as well as different successional stages of vegetation.  There is a higher percentage 
of edge habitat in this management area than in most of the forest.  Site-specific decisions result in many 
variations within this management area.   
 
Habitat in these areas is best suited to wildlife that use large hardwood trees and a mosaic of different-
aged hardwood forests.  The desired condition of this area is to maintain 4 to 12 percent of young forest 
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habitat and up to an additional 3 percent as openings.  The Forest manages the area primarily for plant 
and animal habitat diversity and timber harvest is an appropriate tool for use in this area. 
 
Large trees with a continuous canopy characterize much of this area.  This area allows a wide variety of 
management techniques, each resulting in a slightly different visual character. 
 

Management Area 3.1 – Desired Condition  
 
This management area provides a variety of vegetative types and age classes.  The area is associated 
with a mosaic of forest conditions predominated by hardwoods trees and their associated understory, 
which provides habitat for wildlife species.  Management is intensive but is generally not obvious from 
existing roads and trails.   
 
Over time, stands of large trees will dominate the area, with areas along riparian corridors and 
inaccessible areas developing into late seral stage habitat. 
 
This management area emphasizes tree species such as ash, cherry, oak, yellow poplar, and walnut.  
The predominant management technique applied in this area will be even-aged management and will 
provide valuable habitat for an array of wildlife and plant species.  This management provides an 
emphasis on wildlife species associated with diverse forested habitats, particularly species that use early 
successional vegetation.  The Forest can use a variety of methods to convert pine stands to native 
hardwoods.   
 
Openings for wildlife are of a variety of sizes, well dispersed, and in character with the landscape.  
Canopy openings result in different canopy levels.  This management area allows for maintaining and 
providing fishing lakes, marshes, ponds, and waterholes. 
 
Trail use, hunting, and viewing scenery are key recreation activities.  The Forest is generally accessible 
by trails and a network of roads. 
 
This management area applies only in Alternative 4, and provides a variety of vegetative types and age 
classes.  Management Area 3.1 is associated with a mosaic of forest conditions predominated by 
hardwoods trees and their associated understory, which provides habitat for wildlife species.  
Management is intensive but follows visual quality objectives and should not be obvious.   
 
Over time, stands of large trees will dominate the area, with areas along riparian streams and 
inaccessible areas developing into late successional habitat. 
 
The predominant management technique applied in this area will be even-aged management and will 
provide valuable habitat for an array of wildlife and plant species.  This management scheme provides an 
emphasis on wildlife species associated with diverse forested habitats, particularly species that utilize 
early successional vegetation.   
 
Openings for wildlife are of a variety of sizes, well dispersed, and in character with the landscape.  
Canopy openings result in different canopy levels.  This management area allows maintaining and 
providing fishing lakes, marshes, ponds, and waterholes. 
 

Management Area 3.3 – Desired Condition  
 
This management area applies to Alternatives 3, 4, and 5, and emphasizes diversity for wildlife species 
requiring a mix of early and late successional vegetative types and age classes.  The MA is associated 
with a mosaic of forest conditions predominated by hardwoods trees and their associated understory, to 
provide habitat for wildlife species.  Horizontal and vertical diversity are present in the forest.  Generally 
early and late successional stands are found in close proximity to each other to provide for those non-
migratory species that require a mix of both of these habitats.  Management is more intensive than in 
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other management areas, but blends with the natural environment.  There is a higher percentage of edge 
habitat created in this management area compared to other areas on the Forest.   
 
This area will provide for previously declining populations of wildlife, particularly Neotropical migrants, 
dependent on or associated with these habitat types.  Vegetation management is more intense in this 
area than elsewhere in the Forest with as much as 16 percent of the forest in the 0-9 age class.  Pine will 
also be harvested and the sites converted to native hardwoods.   
 
To better provide specific requirements for a suite of wildlife species represented by species such as the 
ruffed grouse, yellow-breasted chat, and American woodcock, even-aged harvest areas will not exceed 
40 acres in size.  The Forest manages the area primarily for plant and animal habitat diversity and timber 
harvest is an appropriate tool. 
 
Maintained openings for wildlife are of a variety of sizes, well dispersed, and in character with the 
landscape.  This management area also allows for maintaining and providing fishing lakes, marshes, 
ponds, and waterholes. 
 

Management Area 3.5 – Desired Condition  
 
This management area applies only in Alternative 3, and provides a variety of vegetative types and age 
classes.  It is associated with a mosaic of forest conditions predominated by hardwoods trees and their 
associated understory, to provide habitat for wildlife species.  Horizontal and vertical diversity are present 
in the forest.  Management is intensive but follows visual quality objectives and should not be obvious.   
 
Over time, stands of large trees would dominate the area, with areas along riparian streams and 
inaccessible areas developing into late successional habitat. 
 
Both even-aged and uneven-aged management are used to provide valuable habitat for wildlife and plant 
species.   
 
Openings for wildlife are of a variety of sizes, well dispersed, and in character with the landscape.  This 
management area allows maintaining and providing small fishing lakes, marshes, ponds, and waterholes. 
 
Management Areas Suitable for Limited Management 
 
The following MAs are not included in the suitable timber landbase.  However, limited 
management can occur in these MAs ranging from the creation of new openings to salvage 
operations.  For a more detailed description of the activities allowed in these MAs, see the 
FEIS (Chapter 2). 
 

Management Area 6.2 - Desired Condition  
 

This Management Area provides for values and activities associated with forest recreation.  
Consequently, this Management Area features extensive tracts of late successional hardwood 
forests.  Natural succession will be the primary tool used to achieve management goals.  As a 
result, extensive stands of naturally appearing forests of shade-tolerant species will continue 
characterize the area.  Stands will be dominated by large mature and over-mature trees and 
will provide habitat for late-successional species.  Some younger trees and openings will result 
from natural causes.  Commercial timber harvest is not compatible with these resource 
objectives, with the exception of salvage or sanitation harvest to be considered on a site-
specific basis.  No forest openings, waterholes, or ponds will be created or maintained within 
Management Area 6.2.  
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Management Area 6.4 - Desired Condition  
 

This Management Area provides for values and activities associated with forest recreation.  
Consequently, this Management Area features extensive tracts of late successional hardwood 
forests.  Natural succession will be the primary tool used to achieve management goals.  As a 
result, extensive stands of naturally appearing forests of shade-tolerant species will continue to 
characterize the area.  Stands will be dominated by large mature and over-mature trees and 
will provide habitat for late-successional species.  Some younger trees and openings will result 
from natural causes.  Commercial timber harvest is not compatible with these resource 
objectives, with the exception of salvage or sanitation harvest to be considered on a site-
specific basis.  Forest openings, waterholes, or ponds may be maintained within Management 
Area 6.4.  Salvage harvest of pines may occur in Management Area 6.4 in the event that this 
could be achieved without road construction.  Felling of pines in place, without harvest, may 
occur for the purpose of environmental restoration. 

 
Management Area 7.1 - Desired Condition  
 

This Management Area provides for values and activities associated with developed 
recreation.  Consequently, this Management Area features areas of high density or developed 
recreational facilities.  This includes campgrounds, picnic areas, boat ramps, swimming 
beaches and other areas intended to serve large numbers of recreationists.   Management 
features the maintenance primarily of access, as in the case of trails, and emphasizes the 
retention of large-diameter trees where possible.  Currently, recreational facilities within the 
Management Area 7.1 designation include: Hardin Ridge, German Ridge, Tipsaw Lake, Celina 
Lake, Springs Valley, Indian Lake, Buzzard Roost, Saddle Lake, Blackwell Horse Camp, 
Blackwell Pond (Brooks Cabin), Mano Point, Hickory Ridge Fire Tower, Hickory Ridge Horse 
Camp, Shirley Creek Horse Camp, and Youngs Creek Horse Camp.  

 
Management Area 8.2 - Desired Condition  
 

This Management Area provides for values and activities associated with areas of particular 
ecological, botanical, zoological, geological, scenic, historic, or prehistoric values.  
Management of these areas emphasizes protection.  Management of these areas may 
emphasize management for Federally listed threatened, endangered, and proposed species, 
Regional Forester’s sensitive species, or state listed species. 

 
These areas must meet one or both of the following criteria: 
 

• Represent unique geological, ecological, cultural, or other scientific values, or 

• Potential to be a regional or national landmark based on natural or cultural 
value. 

Management plan must be prepared for each designated Special Area.  Currently identified 
Special Areas include Beaver Creek, Browning Hill, Boone Creek, Buzzard Roost, Carnes Mill, 
Clover Lick, Deer Creek, Faucett Chapel, Grease Gravy, Gypsy Bill Allen, Harding Flats, 
Hemlock Cliffs, Horse Mill Branch, Huron Woods, Luke Knob, Oil Creek, Pioneer Mothers 
Memorial Forest (unique from the Research Natural Area of the same name), Plaster Creek, 
Potts Creek, Rockhouse Hollow, Stinking Fork Creek, Tar Springs, Tincher, and Wesley 
Chapel. 

 
Management Area 8.3 - Desired Condition  
 

This management area provides for research and scientific study of forest ecosystems.  At 
present the only experimental forest on the Hoosier National Forest is the 611 acres Paoli 
Experimental Forest, southwest of Paoli on the Tell City Ranger District. 
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The Forest Supervisor, the Research Station Director, and the Regional Forester may 
cooperatively establish further areas for research.  The Forest is not considering any additional 
experimental forests at this time. 

 
Management Area 9.2 - Desired Condition 
 

This management area emphasizes the protection and maintenance of environmental values 
associated with unique ecosystems.  This designation serves as a holding category for new 
acquisitions until recommendations on a specific Management Area designation can be made.  
At present, no lands on the Hoosier National Forested are designated as within Management 
Area 9.2.  This MA occurs under Alternative 2, 3, and 4, and currently contains the NFS lands 
eligible for Wild, Scenic, and Recreational River System. 
 

Management Area 9.3 - Desired Condition 
 
This management area emphasizes the protection and maintenance of environmental values 
associated with unique ecosystems.  These areas receive little or no vegetation manipulation, 
development, or capital investment for reasons other than low impact recreation uses (for 
example, trails and trail improvements) and public health and safety.  Natural forces maintain, 
and influence existing conditions.  Existing facilities are maintained, but additional facilities or 
improvements are provided only for the protection of the land and public health. 
 
Protected Management Areas 
These MAs are not suitable for vegetation management, and hence are protected from proposed 
management activities such as timber harvest, salvage, and sanitation harvest.  Over time, the habitat in 
these MAs will likely convert to late successional forest. 
 

Management Area 5.1 - Desired Condition  
 

This Management Area is the Congressionally designated Charles C. Deam Wilderness.  This 
Management Area provides for values and activities associated with wilderness-based 
recreation.  Natural succession is the primary tool used to achieve management goals.   

 
Management Area 8.1 - Desired Condition  
 

This Management Area provides for values and activities associated with areas of particular 
research or cultural significance that are termed ‘Research Natural Areas’.  The only currently 
designated Research Natural Area on the Hoosier is Pioneer Mothers Memorial Forest, a 88-
acre old growth hardwood forest.  Other areas may be proposed for inclusion within this 
Management Area designation.   The primary management consideration within this 
designation will be protection of unique scientific or cultural value. 
 
VII.  Proposed Management Action and Alternative Descriptions 
 
The USDA Forest Service mission is to sustain the health, productivity and diversity of the land to meet 
the needs of present and future generations.  One way the agency addresses these issues is to develop 
Land and Resource Management Plans as required by the 1976 National Forest Management Act 
(NFMA).  Forest Plans provide overall management for the entire National Forest for a period of ten to 
fifteen years.  The Forest Plan does not identify site-specific actions, but provides a framework in which 
future activities may be implemented.  Goals and objectives form the basis for project implementation to 
make progress towards the desired future condition, while standards and guidelines provide more 
detailed direction on how project activities may be conducted.  The Forest Plan was originally approved in 
September 1985, following a lengthy public involvement and analysis process.  A total of seven 
amendments have since been incorporated into the Forest Plan.   
There are three compelling reasons to revise the 1985 Hoosier National Forest Plan: (1) nearly 20 years 
have passed since the Regional Forester approved the original Forest Plan for the Hoosier National 
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Forest and national forests must revise the forest plan at least every 15 years according to requirements 
of the National Forest Management Act (U.S.C. 1604[f][5]); (2) agency goals and objectives, along with 
other national guidance for strategic plans and programs, have changed more than can effectively be 
covered by additional Forest Plan amendments and (3) new information needs to be incorporated and 
changed conditions addressed.   
 
To meet these needs, four alternatives were crafted and analyzed in the Final Environmental Impact 
Statement.  All alternatives address the need for change consideration by adding the following three new 
goals to the existing Forest Plan: 

 Conservation of endangered and threatened species habitat, 
 Maintain and restore sustainable ecosystems, and 
 Maintain and restore watershed health. 

 
Alternative One – No Action (Current Forest Plan): 
 
This alternative represents the 1985 Forest Plan, as amended.  Alternative 1 would provide a strategy to 
create areas reserved for continuous canopy mature forests and areas managed to provide recreation 
opportunities, a diversity of wildlife habitat, and other opportunities (Figure 4). 
 
A designated trail system would be maintained with most trails providing for multiple uses – hiking, 
mountain bikes, and horse riding.  No off-road vehicle (ORV) use would be allowed.  Dispersed use would 
be allowed throughout the Forest.   
 
Alternative 1 would restore streams and historic wetlands where possible, and new lakes and ponds may 
be constructed.  It would also maintain current forest openings with native grasses, forbs, and shrubs.  
The alternative would continue to convert openings featuring fescue and other nonnative species to 
native ecosystems.  With this alternative, the Hoosier would use prescribed fire to maintain fire-dependent 
ecosystems or reduce fuel buildup.  This alternative would maintain openings with a variety of 
management tools, including removing trees, disking, mowing, burning, and chemical controls.  This 
alternative would use integrated pest management to control and limit nonnative invasive species. 
 
This alternative would use a variety of methods including timber harvests to provide different types of 
habitat across the Forest.  Where even-aged harvests are used, they would provide early successional 
forest habitat.  However, this alternative does not provide habitat for viable populations of early 
successional species.  Prescribed burning is also an appropriate tool for maintaining biological diversity 
and forested habitats for wildlife.  The Forest would maintain the current burning program including the 
reduction of hazardous fuels created by emergency situations, such as tornadoes. 
 
Timber production would be a by-product of creating and maintaining wildlife habitat.  Approximately 41 
percent of the Forest is classified as suitable for timber production.  Harvest methods would vary, but 
uneven-aged management would predominate in this alternative.  Possible methods could include 
thinning, single-tree selection, group selection, shelterwood, and clearcutting.  Even-aged management 
treatments would be limited to a maximize size of 10 acres. 
 
The actual amount of vegetative management practices conducted will be determined at the project level.  
Year to year mixes of activities and volumes are expected to vary, but the allowable sale quantity of 57.7 
million board feet for decade under Alternative 1 will not be exceeded.  Approximately 77 percent of the 
harvest would be uneven-aged prescriptions, with 23 percent being even-aged. 
 
Oil and gas activities would be restricted, but the alternative would allow some activities on a portion of 
the Forest. 
 
The Forest would maintain the management area prescriptions identified in the 1985 Forest Plan as 
amended.  The alternative would include the following management areas: 2.4, 2.8, 5.1, 6.2, 6.4, 7.1, 8.1, 
8.2, 8.3, and 9.2.   
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Table 4.  Approximate Acreages, and Predominant Land Use, of Management Areas (MAs) as 
Proposed within the Revised Hoosier National Forest Land and Resource Management Plan 
(Alternative 1).   Only lands designated as within Management Area 2.8 are included in the Allowable 
Sale Quantity. 
 

Management 
Area Acreage Predominant Land Use or Land Type 

2.4 16,900 Water-based recreation – mature bottomland hardwood forests 

2.8 102,127 Plant and animal diversity – hardwood forest of varied successional 
stages 

5.1 12,953 Wilderness recreation – development of mature forest 

6.2 18,564 Forest recreation – extensive late successional forest 

6.4 23,321 Forest recreation – extensive late successional forest 

7.1 6,291 Developed recreation – high density or developed recreational facilities 

8.1 88 Research Natural Areas – Pioneer Mothers Memorial Forest 

8.2 18,274 Designated Special Areas – Unique ecological or cultural sites 

8.3 632 Research Areas – Paoli Experimental Forest 

9.2 0 Undesignated management prescription – newly acquired lands 
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Figure 4.  Management Areas as Proposed under Alternative 1.  
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Alternative Two: 
 
This alternative represents a preservation philosophy for the management of the Hoosier National Forest 
(Figure 5).  The focus would be on limited vegetation management, which would encourage the 
development of large areas of continuous forest canopy.  This continuous canopy would provide a 
progression toward old growth characteristics typical of late successional wildlife habitat.  
 
Large areas that provide a degree of solitude would be maximized in this alternative.  Other than trails, 
these areas would exhibit little visible signs of vegetation management, and natural processes would 
predominate.  Recreation developments would be maintained and enhanced as appropriate, but no 
additional major sites would be constructed.  Existing trail systems and trailhead facilities would be 
maintained, and additional hiking trails may be constructed.  Selected trails would be closed seasonally 
for horses and mountain bikes to minimize impacts to the resource during wet weather.  
 
This alternative would designate developed horse camps and other developed recreational sites on the 
Forest as Management Area 7.1, developed recreation.  This would add approximately 30 acres to 
Management Area 7.1. 
 
Under this alternative the majority of wildlife habitat would move over time to a late successional stage.  
Limited vegetation management would occur with this alternative, and only if needed to benefit or 
maintain threatened and endangered species’ habitat.  In some cases, native species could be planted or 
seeded to restore native ecosystems.  Zero percent of the Forest is classified as suitable for timber 
production.  No wildlife openings would be maintained, so current openings would gradually revert to 
forest.  Invasive species could be treated only by manually pulling plants or mowing.  No chemical 
controls would be used except in Management area 7.1 and administrative sites. 
 
No new ponds or lakes would be constructed, and existing ponds would not be maintained except as 
necessary to protect public safety.  Wetlands would not be maintained or developed.  Roads that are 
used only for access and maintenance of forest openings, wetlands, or ponds would be closed.   
 
The intent of this alternative is to provide habitat for wildlife species requiring high forest canopy and little 
disturbance.  Mature forest interior species would be emphasized.  However, this alternative does not 
provide habitat for viable populations of early successional species.   
 
Oil, gas, and mineral activities are incompatible with the management philosophy of this alternative. 
 
Alternative 2 proposes to change some management areas described in the 1985 Forest Plan as 
amended.  It would include the following management areas: 5.1, 6.2, 7.1, 8.1, 8.2, 8.3, and 9.2.  
Additionally, this alternative would create Management Area 9.3, a land allocation associated with large 
blocks of continuous forest canopy emphasizing dispersed recreation in natural-appearing landscapes 
(see description in the section concerning management areas).  The alternative would place most acres 
previously designated as Management Area 2.4 and 2.8 in Management Area 9.3.   
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Table 5.  Approximate Acreages, and Predominant Land Use, of Management Areas (MAs) as 
Proposed under Alternative 2.   No NFS lands are considered suitable for timber management under 
this alternative.   
 

Management 
Area Acreage Predominant Land Use or Land Type 

5.1 12,953 Wilderness recreation – development of mature forest 

6.2 41,885 Forest recreation – extensive late successional forest 

7.1 6,321 Developed recreation – high density or developed recreational facilities 

8.1 88 Research Natural Areas – Pioneer Mothers Memorial Forest 

8.2 18,274 Designated Special Areas – Unique ecological or cultural sites 

8.3 632 Research Areas – Paoli Experimental Forest 

9.2 5,662 
Holding category – currently NFS lands eligible for Wild, Scenic, and 

Recreational River System 

9.3 113,335 
Dispersed Recreation – little or no vegetation management, development, or 

capital investment 
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Figure 5.  Management Areas as Proposed under Alternative 2. 
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Alternative Three: 
 
Alternative 3 emphasizes a diversity of forest size and age classes including areas of continuous canopy.  
Management Areas 2.4, 5.1, 6.2, 6.4, 7.1, some of 8.2; and some areas of consolidated ownership would 
be managed primarily for recreational uses and provide habitat for wildlife needing late successional 
habitat.  The remainder of the Hoosier National Forest would be managed to provide wildlife habitat for a 
variety of species and for dispersed recreation (Figure 6). The alternative would provide for construction 
of additional trails and development of an ATV trail system and associated facilities.   
 
The alternative would manage much of the Forest to provide wildlife habitat for a variety of species and 
areas for dispersed recreation.  The alternative would provide natural-appearing forests while focusing on 
healthy and vigorous forests and biological diversity.  This alternative would allow some expansion of 
existing recreational facilities and the development of additional areas, if needed. 
 
The Forest trail system would primarily provide multiple-use trails open to hikers, mountain bikers, and 
horseback riders, although it would also provide single-use trails on a limited basis.  It would also 
authorize closure of trails in the Charles C. Deam Wilderness to horseback riders seasonally to minimize 
resource damage and maintenance costs, based on impacts.   
 
This alternative would add or expand developed recreation sites or improvements to increase the ability 
of Forest sites to better meet demand.  The Forest could develop group sites where regular use increases 
the need for hardened sites to protect resources and provide for visitor health and safety concerns.  The 
alternative would allow more hardened pull-off sites along public roads to provide better access to the 
Forest.  Alternative  3 would designate developed horse camps and other developed recreational sites on 
the Forest as Management Area 7.1 developed recreation.  This would add approximately 30 acres to 
Management Area 7.1. 
 
Alternative 3 would provide wildlife habitat for all species, including forest interior and early successional 
species.  It would maintain openings and could create new openings as the Forest acquires land, with the 
preference being larger openings or complexes of openings.  It would maintain openings with a variety of 
management tools, including removing trees, disking, mowing, burning, and chemical controls.  This 
alternative would continue to eliminate openings from large areas of contiguous forest canopy.  The 
alternative would restore streams and historic wetlands where possible and may construct new lakes and 
ponds.   
 
To maintain and improve habitat for wildlife, approximately 46 percent of the NFS land would be available 
for vegetation management including timber harvesting.  This would provide a variety of forest age 
classes and species.  Hardwood rotation would be approximately 120 years to provide high quality 
mature stands.  Pine stands would be treated to regenerate the areas to native hardwoods.  The Forest 
would accelerate pine harvest in the first three decades to allow for regeneration of the sites to 
hardwoods.  While even-aged treatments would occur throughout the Forest, the Hoosier would focus a 
portion of that treatment in Management Area 3.3 to create early successional forest habitat.  This 
management area would encompass approximately 13,000 acres of the Tell City Ranger District.  Each 
even-aged harvest area in Management Area 3.3 would not exceed 40 acres in size.   
 
The actual amount of vegetative management practices conducted will be determined at the project level.  
Annual activities and volumes are expected to vary, but the allowable sale quantity of 62.3 million board 
feet for decade under Alternative 3 will not be exceeded.  Harvest methods would vary, but uneven-aged 
and even-aged management would be fairly closely used in this alternative.  Approximately 45 percent of 
the harvest would be uneven-aged prescriptions, with 55 percent being even-aged. 
 
Alternative 3 would use prescribed fire in conjunction with harvesting to increase oak-hickory 
regeneration.  The use of prescribed fire would also maintain fire-dependent ecosystems and reduce fuel 
buildup.  This alternative would use integrated pest management to control and limit nonnative invasive 
species. 
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This alternative would not allow oil, gas, and mineral activities.  
 
This alternative proposes to change some Management Areas described in the current Forest Plan.  The 
following Management Areas still apply: 2.4, 5.1, 6.2, 6.4, 7.1, 8.1, 8.2, and 8.3.  Additionally, this 
alternative proposes to add Management Area 3.5, a designation associated with a mosaic of forest 
conditions and plant communities and emphasizing uneven-aged forest management techniques.  Within 
MA 3.5, even-aged management treatments would be limited to a maximize size of 5 acres in hardwoods, 
and 10 acres in pines.  The areas that surround the Lost and Little Blue Rivers, currently designated as 
Management Area 2.4, would be placed into Management Area 9.2 to feature these areas that are 
eligible as Wild and Scenic Rivers.  This alternative would implement Management Area 3.3 to provide 
increased habitat for early successional species.   
 
Table 6.   Approximate Acreages, and Predominant Land Use, of Management Areas (MAs) as 
Proposed under Alternative 3.  Only lands designated as within Management Area 2.4. 3.3, and 3.5 are 
included in the Allowable Sale Quantity.   
 

Management 
Area Acreage Predominant Land Use or Land Type 

2.4 11,238 Water-based recreation – mature bottomland hardwood forests 

3.3 13,178 Early successional focal area  - young forested stands interspersed 
with mature stands 

3.5 88,919 Plant and animal diversity – hardwood forest of varied successional 
stages 

5.1 12,953 Wilderness recreation – development of mature forest 

6.2 18,564 Forest recreation – extensive late successional forest 

6.4 23,321 Forest recreation – extensive late successional forest 

7.1 6,321 Developed recreation – high density or developed recreational facilities 

8.1 88 Research Natural Areas – Pioneer Mothers Memorial Forest 

8.2 18,274 Designated Special Areas – Unique ecological or cultural sites 

8.3 632 Research Areas – Paoli Experimental Forest 

9.2 5,662 Undesignated management prescription – newly acquired lands 

 



 33

Figure 6.  Management Areas as proposed under Alternative 3. 
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Alternative Four: 
 
This alternative would maximize biological diversity, providing habitat management for a wide spectrum of 
wildlife species and a wide range of plant communities, and encourages a high level of visitor use and 
economic return (Figure 7).   
 
This alternative would maximize recreation opportunities such as wildlife viewing, hunting, fishing, and 
trail use but would offer less area for solitude or closed-canopy forest conditions than other alternatives.  
Priority would be placed on restoration of native hardwood species and providing some habitat for those 
species dependent on early-successional habitat.  
 
A designated trail system would be maintained with both multiple use and single use trail experiences for 
hiking, mountain bikes, and horse riding.  Dispersed use would occur throughout the Forest, and facilities 
would be expanded as needed to meet increased demand.  Group sites may be developed in areas 
frequented by larger numbers desiring a more dispersed recreation experience.  Trails for ORVs would 
not be provided.  This alternative would designate developed horse camps and other developed 
recreational sites as Management Area 7.1, developed recreation.  This would add approximately 30 
acres to Management Area 7.1. 
 
Wildlife habitat would be provided for all species including forest interior and early successional species.  
Openings would be maintained and new openings could be created as land is acquired, with the 
preference being larger openings or complexes of openings.  Openings could be maintained with a 
variety of management tools, including discing, mowing, burning, and chemical controls. 
 
Historic wetlands would be restored where possible, and new lakes and ponds could be constructed.  
Current forest openings with native grasses, forbs, and shrubs would be maintained.  Prescribed fire 
would be used to maintain fire-dependent ecosystems or to reduce fuel buildup. 
 
To provide wildlife habitat, approximately 46 percent of the Forest would be classified as suitable for 
timber production.  Harvest methods would vary, but even-aged management would predominate.  While 
even-aged treatments could occur throughout the Forest, the Forest would focus an appreciable portion 
of that harvesting in Management Area 3.3.  Even-aged treatment in Management Area 3.3 would not 
exceed 40 acres each in size.  The alternative would treat pine stands to regenerate the sites to native 
hardwoods.  The Forest would accelerate pine harvest in the first three decades.  Timber stand 
improvement techniques, including the use of herbicides, could be used to move stands toward native 
species, to improve the vigor and health of a forest stand, or to improve mast production.   
 
The actual amount of vegetative management practices conducted will be determined at the project level.  
Annual activities and volumes are expected to vary, but the allowable sale quantity of 94.7 million board 
feet for decade under Alternative 4 will not be exceeded.  Harvest methods would vary, but even-aged 
management would dominate in this alternative.  Approximately 35 percent of the harvest would be 
uneven-aged prescriptions, with 65 percent being even-aged.   
 
A prescribed fire program would be used in conjunction with silvicultural treatments to increase the 
viability of oak species.  Fire could also be used to maintain fire-dependent ecosystems or to reduce fuel 
buildup. 
 
This alternative aggressively treats invasive species and allows use of all available methods.  
 
The alternative would not allow oil, gas, or mineral activities.  
 
This alternative proposes to change Management Areas described in the current Forest Plan.  The 
following Management Areas would be carried forward from the current Forest Plan: 2.4, 5.1, 6.2, 6.4, 
7.1, 8.1, 8.2, and 8.3.  Additionally, this alternative would create Management Area 3.1, which is a 
designation associated with a mosaic of forest conditions and plant communities.  Management Area 3.1 
would allow for both even-aged and uneven-aged forest management techniques.  However, even-aged 
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timber treatments would be limited to a maximum size of 5 acres in hardwoods and 10 acres in pines.  
The areas that surround the Lost and Little Blue Rivers, currently designated as Management Area 2.4, 
would be placed into Management Area 9.2 to protect features that may someday make these areas 
eligible as Wild and Scenic Rivers (Figure 7).    
 
Table 7.  Approximate Acreages, and Predominant Land Use, of Management Areas (MAs) as 
Proposed under Alternative 4.  Only lands designated as within Management Area 2.4, 3.1, and 3.3 are 
included in the Allowable Sale Quantity.     
 

Management 
Area Acreage Predominant Land Use or Land Type 

2.4 11,238 Water-based recreation – mature bottomland hardwood forests 

3.1 88,919 Plant and animal diversity – hardwood forest of varied successional 
stages 

3.3 13,178   Early successional focal area  - young forested stands interspersed   
  with mature stands 

5.1 12,953 Wilderness recreation – development of mature forest 

6.2 18,564 Forest recreation – extensive late successional forest 

6.4 23,321 Forest recreation – extensive late successional forest 

7.1 6,321 Developed recreation – high density or developed recreational facilities 

8.1 88 Research Natural Areas – Pioneer Mothers Memorial Forest 

8.2 18,274 Designated Special Areas – Unique ecological or cultural sites 

8.3 632 Research Areas – Paoli Experimental Forest 

9.2 5,662 Undesignated management prescription – newly acquired lands 
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Figure 7.  Management Areas as Proposed under Alternative 4. 
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Alternative Five: 
 
Alternative 5 would provide a strategy to create areas reserved for continuous canopy mature forests and 
areas managed to provide recreation opportunities, a diversity of wildlife habitat, and other opportunities.  
This alternative is similar to the existing Forest Plan, but it adds features such as a 13,000-acre area 
focused on providing early successional forest habitat.  Even-aged management would predominate in 
this MA.  While even-aged treatments could occur throughout the Forest, the Hoosier would focus an 
appreciable portion of that harvesting in Management Area 3.3 (Figure 8). 
 
This alternative would maintain a designated trail system, with most trails providing for multiple users – 
hikers, mountain bikers, and horseback riders.  It would allow no off-highway vehicle (OHV) use.  
Developed and dispersed recreation use would continue to be managed.  This alternative would 
designate developed horse camps and other developed recreational sites on the Forest as Management 
Area 7.1, developed recreation.  This would add approximately 30 acres to Management Area 7.1. 
 
Historic wetlands would be restored where possible, and new lakes and ponds may be constructed.  
Current forest openings with native grasses, forbs, and shrubs would be maintained.  Openings featuring 
fescue and other non-native species continue to be converted to native ecosystems.  Prescribed fire 
would be used to maintain fire-dependent ecosystems or to reduce fuel buildup. 
 
In addition, this alternative would maintain biological diversity and forested habitat for wildlife using a 
variety of methods including timber harvests.  Even-aged harvests would be used to provide early 
successional forest habitat.  Prescribed burning is also an appropriate tool for use in maintaining 
biological diversity and forested habitats for wildlife.  The forest would maintain the current burning 
program including the reduction of hazardous fuels created by emergency situations such as tornados. 
 
Timber production would be a by-product of creating and maintaining wildlife habitat.  Approximately 41 
percent of the Forest is classified as suitable for timber production.  Harvest methods would vary, but 
uneven-aged management would predominate in this alternative.  Possible methods could include 
thinning, single-tree selection, group selection, shelterwood, and clearcutting.  Even-aged management 
treatments would be limited to a maximize size of 40 acres. 
 
The actual amount of vegetative management practices conducted will be determined at the project level.  
Year to year mixes of activities and volumes are expected to vary, but the allowable sale quantity of 57.7 
million board feet for decade under Alternative 1 will not be exceeded.  Approximately 77 percent of the 
harvest would be uneven-aged prescriptions, with 23 percent being even-aged. 
 
This alternative would allow for oil, and gas leasing without surface disturbance and some gypsum mining 
activities.  
 
The alternative would include the following management areas: 2.4, 2.8, 5.1, 6.2, 6.4, 7.1, 8.1, 8.2, 8.3, 
and 9.2.  This alternative would create a new management area, 3.3, to provide habitat for early 
successional species.   
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Table 8.  Approximate Acreages, and Predominant Land Use, of Management Areas (MAs) as 
Proposed under Alternative 5.  Only lands designated as within Management Area 2.4, 2.8, and 3.3 are 
included in the Allowable Sale Quantity.   
 

Management 
Area Acreage Predominant Land Use or Land Type 

2.4 16,900 Water-based recreation – mature bottomland hardwood forests 

2.8 88,919 Plant and animal diversity – hardwood forest of varied successional 
stages 

3.3 13178   Early successional focal area  - young forested stands interspersed   
with mature stands 

5.1 12,953 Wilderness recreation – development of mature forest 

6.2 18,564 Forest recreation – extensive late successional forest 

6.4 23,321 Forest recreation – extensive late successional forest 

7.1 6,321 Developed recreation – high density or developed recreational facilities 

8.1 88 Research Natural Areas – Pioneer Mothers Memorial Forest 

8.2 18,274 Designated Special Areas – Unique ecological or cultural sites 

8.3 632 Research Areas – Paoli Experimental Forest 

9.2 0 Undesignated management prescription – newly acquired lands 
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Figure 8.  Management Areas as Proposed under Alternative 5. 
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VIII.  Regional Forester’s Sensitive Species Standards and Guidelines 
 
Standards and guidelines (see Forest-wide and Management Area Guidance in chapter 2 of the Forest 
Plan) were designed by forest staff to provide direction at both coarse and fine scales to create or 
maintain ecological conditions that contribute to long-term species abundance and distribution.  
Standards and guidelines assist in the prevention of a Determination of “May Impact” (individuals or 
habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species).  
The following Forest-wide standards (* indicates a standard) and guidelines (shown without an asterisk) 
refer specifically to RFSS:  
 

∗ Prohibit adverse modifications to the landscape within 660 feet of known nests of sensitive raptor 
species.  Seasonally restrict management activities within ¼ mile of known sensitive raptor 
species nests to avoid disturbance during nest building, egg laying, incubation, and fledgling 
stages. 
 

∗ Prohibit timber harvests within a distance of 100 feet from the top and base of large cliffs or 
overhangs (see Appendix A, Glossary) except for the salvage of dead and dying trees, or 
sanitation harvest.  Trees harvested outside but near this zone would require directional felling 
away from the cliff area.  These rock outcrop habitats are not limited to solid cliffs and may 
include discontinuous rock faces (i.e. fractured cliffs, discontinuous large blocks). 
 

∗ Prohibit planting of exotic or nonnative invasive plants within or near barrens, glades, and other 
sensitive plant communities. 

 
When evaluating the need for harvest within 50 feet of a perennial or intermittent stream, consider 
the presense of sensitive species and potential effects.     

 
In areas potentially affected by land exchange, surface-disturbing activities, or vegetation 
management, assess the need for and, as needed, conduct surveys or inventories for Regional 
Forester sensitive species.   
 
Maintain or enhance barrens or glades habitat.  Removal of woody vegetation by burning, cutting, 
or mowing may be desirable to maintain or enhance these areas.   
 
Avoid soil-disturbing activities in barrens or glades unless required to meet management 
objectives (i.e. provide for management access, to make fire lines for prescribed burns, or to 
remove tall fescue or other nonnative invasive plants). 
 
Identify other areas that are not barrens or glades, that harbor plant Regional Forester sensitive 
species requiring full sun. 
 
Design projects in a manner that ensures management activities would not adversely affect 
habitat of sensitive species, unless there is a higher priority concern, such as habitat for 
threatened and endangered species.  

 
IX.  Species Viability Evaluation Analysis Tiered to Regional Forester’s Sensitive Species 
 
The National Forest Management Act (36 CFR 219.19) incorporates the following direction on biodiversity 
when developing or revising a Land and Resource Management Plan: 

“Fish and wildlife habitat shall be managed to maintain viable populations of existing native and 
desired nonnative vertebrate species in the planning area.  For planning purposes, a viable 
population shall be regarded as one which has the estimated numbers and distribution of 
reproductive individuals to insure its continued existence is well distributed in the planning area.  
In order to insure that viable populations will be maintained, habitat must be provided to support 
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at least a minimum number of reproductive individuals and that habitat must be well distributed so 
that those individuals can interact with others in the planning area.” 

Activities proposed in alternatives must meet these minimum standards for viability of native and desired 
nonnative birds, mammals, fish, amphibians, reptiles, and plants.  Additional direction (USDA Regulation 
9500-4) extends this mandate to include vascular plants.  Species Viability Evaluation is the process used 
during the Forest Plan revision to address the viability of plants and animals in the planning area. 
 
The Committee of Scientists (1999) recognized that it was impossible to monitor the status and assess 
the viability of all species, and identified the need to focus on a small subset of species (focal species).  A 
matrix was generated for each group of species (terrestrial, aquatic, and plant) incorporating all of the 
habitat types found on the Hoosier.  This matrix was used as a screen in combination with the criteria to 
select focal species for viability assessment.  The criteria that was used is as follows: species listed as 
Eastern Region Regional Forester’s sensitive species (RFSS); species listed as Federally threatened, 
endangered, or proposed; species representative of each of the habitat types located on the Forest; the 
availability of literature on a species; and species occurrence within the last 25 years.  This screen 
resulted in a list of preliminary focal species to be carried forward in the species viability evaluations 
(SVE) process (for a detailed review of this process see Appendix H, FEIS). 
 
The SVE Panels selected twenty focal species to be used in conjunction with GIS-based modeling to 
evaluate the effects of each management alternative.  These focal species included 10 terrestrial wildlife 
species, four aquatic wildlife species, and six plant species representing each of the habitats found on the 
Forest.  After the reconvening of the SVE Panels in 2004, the gray tree frog (Hyla versicolor) was 
replaced by the spotted salamander (Ambystoma maculatum) to ensure that the group of amphibians 
using upland ponds and waterholes were covered in the SVE Process.   
 
Table 9.  Focal Species Examined by the Species Viability Evaluation Process. 

 

Mammals Plants Bird Reptiles & Amphibians Aquatic Species 

Indiana Bat Carolina Thistle American Woodcock Spotted Salamander Indiana Crayfish 

River Otter Climbing Milkweed Cerulean Warbler Timber Rattlesnake* Northern Cavefish 

 Illinois Wood-sorrel Henslow’s Sparrow   

 French’s Shootingstar Northern Bobwhite   

 Prairie Parsley Ruffed Grouse   

 Yellowish Gentian Wood Thrush   

  Worm-eating Warbler   

  Yellow-breasted Chat   

 

*This species was dropped in May of 2004 due to the unavailability of geospatial data needed to complete a habitat 
suitability model for this species, but these habitat types were covered by other species. 

 

Ensuring that a species will persist indefinitely is not possible because species and their environments 
are dynamic.  Furthermore, there is no single fixed population above which a species is viable and below 
which it will become extinct (Boyce 1992) or, in the case of the Hoosier, extirpated.  Consequently, 
viability may be better ensured by the maintenance of principal habitats.  Risk to maintenance of viability 
over the next 150 years was assessed for each focal species.  For other species on the forest, including 
Regional Forester’s sensitive species and Federally threatened, endangered, and proposed species, 
viability is ensured in relation to each of the species’ principal habitat relationships by alternative.  Animal 
and plant species are organized by the 10 principal habitat types found on the Hoosier:   
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 Barrens: Typically upland dry sites with exposed limestone and open canopy 

 Cliffs: Sandstone or limestone cliffs and outcrops 

 Dry Forest: Upland dry forest 

 Karst: Caves and sinks 

 Mesic Forest: Lowland or bottomland moist soil forest 

 Open lands: Grasslands, old-field, early successional habitats 

 Ponds: Ponds, waterholes, lakes 

 Rivers: Rivers, streams 

 Wetlands: Shallow water wetlands, vernal wetlands, wet prairie 

 Wide-ranging: Species that may use multiple habitat types 

Since NFMA regulations require the provision of habitat for species viability within the planning area, the 
focus of this evaluation is the habitat provided on NFS lands.  Surrounding private lands may contribute 
to, or hinder, the maintenance of species viability on NFS.  However, these lands are not relied upon to 
meet regulation requirements.  For this reason, HSI models assess the habitat abundance and quality of 
the lands of the Forest only.  Where appropriate habitat distribution and connectivity were assessed by 
HSI models by considering the condition of intermixed ownerships and conditions, which may affect the 
interactions of certain species among suitable habitat patches on the Hoosier. 
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Table 10.  Focal Species Examined by the Species Viability Evaluation Process and their Habitat 
Association. 

 

Species Wetlands Ponds Rivers Dry 
Forest 

Mesic 
Forest 

Barrens Cliffs Karst Open 
lands

Wide-
ranging 

American 
Woodcock    X X    X  

Cerulean 
Warbler     X      

Henslow’s  

Sparrow 
        X  

Indiana Bat          X 

Indiana 
Crayfish   X        

Northern 
Cavefish        X   

Northern 
Bobwhite    X  X   X  

Northern 
River Otter X  X        

Ruffed 
Grouse    X X    X  

Spotted 
Salamander  X  X X      

Wood Thrush     X      

Worm-eating 
Warbler    X X    X  

Yellow-
breasted 
Chat 

     X   X  

Carolina 
Thistle    X       

Climbing 
Milkweed      X     

French’s 
Shootingstar       X    

Illinois Wood-
sorrel     X      

Prairie 
Parsley    X  X     

Yellow 
Gentian      X     
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On the Hoosier, high levels of risk to species viability are associated with certain principal habitats that 
are currently not represented well on the forest.  Because viability regulations focus on the role of habitat 
management in providing for species viability, successional stage is a key factor used to drive the SVE 
process.  The highest risks to species viability are associated with: 

• Barrens:  critical to maintaining species viability due to their natural rarity on the landscape, 
their decline during European settlement due to fire exclusion, and the large number of rare 
species, both plant and animal, associated with them.   

• Openlands - Grasslands:  critical to maintaining species viability due to their rarity on the 
landscape and the ephemeral nature of this habitat type.   

• Openlands - Shrublands:  critical to maintaining species viability due to their rarity on the 
landscape and the ephemeral nature of this habitat type.   

• Openlands – Young Forests: critical to maintaining species viability due to their rarity on the 
landscape and the ephemeral nature of this habitat type. 

• Wetlands:  critical to maintaining species viability due to their natural rarity on the landscape, 
their decline during European settlement due to beaver control and drainage for agriculture, 
and the large number of species that use this habitat type during some portion of their life 
cycle.  

 
Due to the rarity of these habitats, several open land species were selected as focal species.  These 
habitats were of key interest because of the high risk to species viability and the role of management to 
reduce this risk by improving abundance and distribution of these habitat types.  

The 19 SVE focal species were selected to represent all the species on the Forest including RFSS.  As 
before mentioned, RFSS viability is ensured in relation to each of the 10 principal habitat types found on 
the Forest (Table 10).  Persistence of these habitats types should ensure the viability of these species on 
the Hoosier.  Although the RFSS list will be revised on a somewhat regular basis, the selected species 
will still be organized by the 10 principal habitats.  The following figures show the relationship of SVE 
focal species, RFSS list (updated October 2003), and the 10 principal habitat types found on the Forest.  
The Eastern Region maintains the Regional Forester’s sensitive species list, which is located on the 
internet at: http://www.fs.fed.us/r9/wildlife/tes/tes_lists.htm.   
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Figure 9.  Relationship of the Karst, Wide-ranging, Ponds, Wetlands, and River Species Viability 
Evaluation Animal Species to the Regional Forester’s Sensitive Species (as updated October 2003).   
Although some species will likely be dropped or added during the next decade as new information 
emerges, future RFSS will be organized by the same 10 principal habitat types. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Karst 
 
Northern Cavefish 
Southeastern Wandering Spider 
Indiana Cave Pseudoscorpion 
Black Medusa Cave Springtail 
Carolyn’s Cave Springtail 
Lewis’ Cave Springtail 
Whiteside’s Cave Springtail 
Indiana Cave Ant Beetle 
Northern Cavefish Copepod 
Bollman’s Cave Milliped 
Packard’s Cave Amphipod 
Jeannel’s Groundwater Copepod 
Social Springtail 
Golden Cave Harvestman 
Thin Glyph 
Southeastern Cave  
Humped Springtail 
Anglican Springtail 
Truncated Springtail 
Gray-handed Pseudoscorpion 
Packard’s Cave Pseudoscorpion 
Campground Cave Copepod 
Carter’s Cave Spider 
Glistening Springtail 
Slender Springtail 
Northern Cave Crayfish 
Smooth Bladetooth 
Cavernicolous Sheet-web Spider 
Free Springtail 
Marengo Cave Ground Beetle 
Young’s Cave Ground Beetle 
Jeannel’s Groundwater Ostracod 
Hilly springtail 
Blue River Cave Milliped 
Reynolds’ Cave Milliped 
Salisa’s Cave Milliped 
Indiana Groundwater Copepod 
Cavernicolous Harvestman 
Granulated Milliped 
Indiana Cave Springtail 
Weingartner’s Cave Flatworm 
Springtail (Tomocerus dubius) 
Sac-web Spider 

 

River 
Lake Sturgeon  
Eastern Sand Darter 
Bluebreast Darter 
Spotted Darter 
Rock Pocketbook 
Snuffbox 
Wavyrayed Lampmussel  
Yellow Sandshell 
Black Sandshell 
Round Hickorynut 
Ohio Pigtoe 
Pyramid Pigtoe 
Kidneyshell  
Rabbitsfoot  
Salamander Mussel 
Purple Liliput 
Lilliput 
Indiana Crayfish  

Wetlands 
Kirtland's Snake 
Northern River Otter 

Wide-Ranging 
Bobcat 
Evening Bat 

Spotted Salamander 

Northern River Otter 

Indiana Crayfish 

Northern Cavefish 

Ponds 
Eastern Spadefoot Toad 

Indiana Bat 
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Figure 10.  Relationship of the Dry Forest, Mesic Forest, Open Land, and Barrens Species Viability Evaluation Animal Species to the 
Regional Forester’s Sensitive Species (as updated October 2003).  Animal species associated with cliff habitats were represented by SVE Plant 
species (Figure 11). 
 
 
 

 

 

 

 

 

 
 
 
 

Northern Bobwhite 

Cerulean Warbler  
Wood Thrush  

Yellow-breasted Chat  

Mesic Forest 
Cerulean Warbler 
West Virginia White 

Open Lands 
American Badger  
Henslow's Sparrow  
Migrant Loggerhead Shrike Henslow’s Sparrow  

Dry Forest 
Timber Rattlesnake 
Bell's Roadside Skipper 

Barrens  
Swamp Metalmark 
Unexpected milkweed Moth 
Shovel-headed Leafhopper 
Kansas Preacher 
Mottled Dusky Wing 
Robertson's Elephant Hopper 
Indian Grass Flexamia 
Astute Stoneroot Borer Moth 
Beer’s Blazingstar Borer Moth 
Margined Borer Moth  
Mayapple Borer Moth 
Wild Rose Slug Moth  
Prairie Panic Grass Leafhopper
Jaguar Flower Moth 

American Woodcock  
Worm-eating Warbler  

Ruffed Grouse  
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Figure 11.  Relationship of the Species Viability Evaluation Plant Species to the Regional Forester’s 
Sensitive Species (As Updated October 2003).  Although some species will likely be dropped or added during the 
next decade as new information emerges, future RFSS will be organized by the same 10 principal habitat types. 
 
 
 
 
 
 
 

 

 

 

 

 

Barrens 
Bluehearts 
Cluster Fescue 
Limestone Adder's-tongue 
Yellow Gentian 

Dry Forest 
Allegheny-spurge 
Barren Strawberry 
Canada Llily 
Prairie Parsley 
Small Skullcap 
Trailing Arbutus 
Trailing Tick-trefoil 
White Thoroughwort 

Cliffs 
Appalachian Vittaria 
Baeomyces Llichen 
Bristle-fern 
French's Shootingstar 
Netted Chainfern 
Sword Moss 

Mesic Forest 
A Panicgrass 
American Ginseng 
Blue Monkshood 
Butternut 
Eastern Featherbells 
Illinois Woodsorrel 
Large Yellow Lady's-slipper 
Large-leaved Phlox 
Rock Skullcap 

Carolina Thistle 

Prairie Parsley

Yellow Gentian 
Climbing Milkweed 

French’s Shootingstar

Illinois Wood-sorrel

Northern River Otter

Spotted Salamander

Ponds 
Roundleaf Water-hyssop 
Small Green Woodland Orchid 

Wetlands 
Clingman's Hedge-nettle 



 

The Hoosier contracted with North Central Research Station and Pangaea Information Technologies, Inc. to create 
GIS-based habitat suitability models for each of the SVE focal animal species.  GIS-based habitat suitability index 
(HSI) models can be used to guide decisions in habitat conservation initiatives and provide a unique tool for natural 
resource managers to evaluate wildlife-habitat relationships, especially at a landscape level.  HSI models provide a 
numerical index of habitat quality (usually ranging from 0 to 1) based upon measured features such as overstory 
canopy cover, tree height, and so forth (Schamberger et al. 1982).  To compare alternative land management 
scenarios over time, GIS-based HSI models can be used to evaluate landscapes simulated by spatially explicit 
forest landscape models, such as LANDIS.  These HSI models utilize digital maps of ecological land types and age 
and species group of dominant overstory trees, which are available from a variety of sources such as forest 
inventories, interpreted aerial photos, and classified satellite imagery. 

The following is a summary of the results of the SVE analysis showing the amount of suitable habitat for each 
animal focal species (for a detailed description of the models and results, see Chapter 3 FEIS and Appendix H) by 
Alternative.    Results depicted in these graphs were derived from GIS-based HSI models. 

Figure 12.  The Amount of Suitable Habitat (HSI >0.50) for the Cerulean Warbler at Year 0, 10, 50, and 150. 
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Figure 13.  The Amount of Suitable Habitat (HSI >0.50) for the Wood Thrush at Year 0, 10, 50, and 150. 
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Figure 14.  The Amount of Suitable Habitat (HSI >0.50) for the Worm-eating Warbler at Year 0, 10, 50, and 
150. 
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Figure 15.  The Amount of Suitable Habitat (HSI >0.50) for the Henslow’s Sparrow at Year 0, 10, 50, and 150. 
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Figure 16.  The Amount of Suitable Habitat (HSI >0.50) for the Yellow-breasted Chat at Year 0, 10, 50, and 
150. 
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Figure 17.  The Amount of Suitable Habitat (HSI >0.50) for the Ruffed Grouse at Year 0, 10, 50, and 150. 
 

0

5000

10000

15000

20000

25000

30000

35000

40000

0 10 50 150

Year

Ac
re

s

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5

 
 
Figure 18. The Amount of Suitable Habitat (HSI >0.50) for the Northern Bobwhite at Year 0, 10, 50, and 150. 
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Figure 19.  The Amount of Suitable Habitat (HSI >0.50) for the American Woodcock at Year 0, 10, 50, and  
150. 
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Figure 20.  The Amount of Suitable Habitat (HSI >0.50) for the Indiana Bat at Year 0, 10, 50, and 150. 
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21.  The Amount of Suitable Habitat (HSI >0.50) for the Spotted Salamander at Year 0, 10, 50, and 150. 
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Figure 22.  The Amount of Suitable Habitat (HSI >0.50) for the Northern River Otter at Year 0, 10, 50, and 
150. 
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Figure 23.  The Amount of potential Suitable Habitat (HSI >0.50) for the Indiana Crayfish at Year 0, 10, 50, 
and 150. 
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Figure 24.  The Amount of Suitable Habitat (HSI >0.50) for the Northern Cavefish at Year 0, 10, 50, and 150. 
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Geospatial data specific to the habitat needs of plants is not available.  For this reason, the approach used to 
develop HSI models for plant species differs from the approach used for animal species.  Values were developed to 
assess the magnitude of effect of management activities that vary by Alternative on new habitat creation or 
destruction for each plant species leading to an overall HSI value.  Management activities that were evaluated 
included the following activities that could be measured (i.e. number of acres): prescribed fire, clearcuts, 
shelterwood cuts, group selection harvests, single-tree selection, and openings.  Values range between 0 (worst) 
and 1 (best).  The numbers between 0 and 1 were determined empirically by the method shown in the following 
example.  Carolina thistle benefits from prescribed burning, so Alternative 4, which burns 100,000 acres is assigned 
the highest value (1).  Alternative 2, which burns 0 acres, is the worst, so it receives a value of 0.  Since the spread 
between best and worst is 100,000, the remaining values (Alternative 1 and 3) are divided by this amount.  For 
example, Alternative 1 proposes the burning of 20,000 acres.  So, 20,000 was divided by 100,000 giving a value of 
0.20.  These values were then used to compare the relative effects of alternatives for each species. 
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Table 11.  Habitat Suitability Index Value Created for each Focal Plant Species.  For a more detailed 
description of the model and results see Chapter 3 of the FEIS, Appendix H. 
 

Alternatives Activity 
1 2 3 4 5 

Carolina Thistle 0.47 0.50 0.37 0.35 0.47
Prairie Parsley 0.55 0.17 0.65 0.65 0.55
Yellow Gentian 0.50 0.00 0.57 0.81 0.50
Climbing Milkweed 0.50 0.00 0.57 0.81 0.50
Illinois Wood-sorrel 0.50 1.00 0.43 0.19 0.50
French’s Shootingstar 0.50 1.00 0.43 0.19 0.50

 
Table 12. Determination of the Risk to Viability for each SVE Species at Year 150. 
 

Species Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 
ANIMALS 

Cerulean warbler LOW LOW LOW LOW LOW 
Wood thrush LOW LOW LOW LOW LOW 

Worm-eating warbler LOW LOW LOW LOW LOW 
Henslow’s sparrow LOW HIGH LOW LOW LOW 

Yellow-breasted chat HIGH HIGH LOW LOW MEDIUM 
Ruffed grouse HIGH HIGH LOW LOW LOW 

Northern bobwhite MEDIUM  HIGH LOW LOW LOW 
American woodcock HIGH HIGH LOW LOW LOW 

Indiana bat LOW LOW LOW LOW LOW 
Spotted salamander LOW LOW LOW LOW LOW 
Northern river otter LOW LOW LOW LOW LOW 

Indiana crayfish LOW LOW LOW LOW LOW 
Northern cavefish LOW LOW LOW LOW LOW 

PLANTS 
Carolina thistle LOW LOW LOW LOW LOW 
Prairie parsley LOW HIGH LOW LOW LOW 
Yellow gentian LOW HIGH LOW LOW LOW 

Climbing milkweed LOW HIGH LOW LOW LOW 
Illinois wood-sorrel LOW LOW LOW MEDIUM LOW 

French’s shootingstar LOW LOW LOW MEDIUM LOW 
 
X.  Project Effects Analyses, Determinations, Recommendations 
 
Terrestrial and Karst-Associated Regional Forester’s Sensitive Species 
 
The 29 February 2000 update of the Regional Forester’s sensitive species list documented 89 sensitive animal 
species as occurring on the Hoosier National Forest including several new karst species.  Forests from Region 9 
completed list maintenance again on October 20, 2003 to the 2000 Regional Forester’s sensitive species list.   
 
Eight additional animal species listed as Regional Forester’s sensitive species in the Eastern Region occur within 
the Hoosier National Forest planning area.  Forest biologists evaluated these species for their risks to population 
viability and determined they were not a viability concern on the Hoosier National Forest, and therefore, not 
designated as sensitive for the Hoosier. 
 

Potential Effects of Alternatives 
 
The following section discusses the potential effects to RFSS animals under alternative ways of managing animal 
communities on the Hoosier.  Effects may be common to all animals, or they may be unique to a particular species.  
These potential effects can have direct and/or indirect effects on the habitats that RFSS depend upon, and can 
contribute to the long-term distribution and abundance of these animal species.  Although all known populations of 
RFSS will be protected by Forest-wide standards and guidelines (Chapter 3, Forest Plan), this section describes 
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potential indirect or direct effects on RFSS animals due to management activities.   
 
Within landscapes, disturbance is considered important in maintaining diversity of species and community structure 
and function (Attiwil 1994).  Protection from disturbance would likely hasten the transition of habitats and result in a 
loss of biological diversity across the Forest as forest stands become more mature and are dominated by sugar 
maple and American beech.  The abundance and distribution of wildlife species on the Forest depends greatly on 
the amount, distribution, and quality of habitat.  Without vegetation management, natural processes of forest 
succession would gradually increase the amount of habitat associated with middle-aged and older forests without 
openings.  Wildlife that utilize these habitats, such as area-sensitive species or forest interior species would 
eventually benefit from more acreage with suitable living conditions.  An increase in acreage would support a larger 
population, lower local extinction rates, and provide greater potential to produce excess individuals for dispersal to 
remote or less productive area for these species.  However, wildlife that are dependent upon young forest, open 
land, or shrubland habitat would decline.  For these reason, it is imperative for natural resource managers to ensure 
suitable habitat exists for a diversity of forest species by providing an assortment of forest stands of different ages. 
 

 Even-aged Management Techniques 
The Forest has considered the effects of even-aged management on wildlife from two perspectives: (1) effects on 
the immediate area and (2) effects from a landscape perspective over time. 
 
Clearcutting and shelterwood harvest and subsequent regeneration result in changes in animal populations and 
communities.  Although such treatments temporarily remove habitat for wildlife requiring mature forest, they can 
create and enhance habitat for species that use early successional plant communities in the forested area.  Each 
newly regenerated stand reverts, in time, to mature woodland after passing through various stages of succession.  
Wildlife diversity also changes through time on these sites as plant succession progresses. 
 
The volume of mast production would essentially remain unchanged in forested areas under even-aged 
management.  Without even-aged management, the variety and amount of mast would tend to change due to 
natural selection processes associated with regeneration in the central hardwood forest.  Without even-aged 
management, mast trees such as black gum (Nyssa sylvatica), beech, and maple would occur more frequently.  
This shift in forest composition has implications for many wildlife species that depend upon oak and hickory trees, 
which would occur less frequently than then they do today.  An even-aged forest, would maintain the availability of 
acorns and hickory nuts, which are important foods for many species.  It would also maintain niches associated 
specifically with oak or hickory trees.   
 
Soft mast is the fleshy fruits of trees, shrubs, vines, and herbaceous plants, and is another important food source 
for many wildlife species.  White-tailed deer, many songbirds, numerous small and medium-sized mammals, and 
some reptiles forage extensively on this food source (Perry et al. 1999).  Reductions in the amount of forest canopy 
typically increase soft mast production, and even-aged harvest can result in abundant soft mast.  One study found 
that soft mast production was greater in harvested stands than in unharvested stands 3 to 5 years after treatment.  
Even-aged treatments resulted in significantly more soft mast than unharvested stands, single-tree selection cuts, 
and group selection cuts (Perry et al. 1999).    
 
Although even-aged management changes plant and animal diversity on a given site for many years following 
regeneration harvest, effects on wildlife diversity across a forested area depend upon existing conditions and the 
amount, frequency, location, size, and configuration of periodic harvests.  The age class distribution and vegetative 
diversity of a forest area could remain relatively stable if the acreage reaching maturity is approximately equal to 
the acreage that is regenerating.   
 
Even-aged management with a 120-year rotation would prevent some forest patches from ever obtaining the 
characteristics of old growth forest in which many forest-interior birds evolved.  These characteristics include 
overstory canopy trees older than 150 years with diameters ranging from 32 to 64 inches, understories composed 
of late-seral, shade-tolerant trees, and large numbers of snags and downed logs.  Canopies in old growth forests 
are multi-layered with groups of canopy trees interspersed with canopy gaps and their associated vegetation 
(Parker 1989).  Species unfavorably affected by changing mature stands of large trees to young seedling and 
sapling stands include cerulean warbler, black and white warbler, pileated woodpecker, blue-gray gnatcatcher 
(Polioptila caerulea), and scarlet tanager.  In addition, nest predation can be higher in recently cut stands.  For 
example, one study in Illinois found that rates of predation on the nests of Kentucky warblers were significantly 
lower in older forest than in even-aged clearcuts (Morse and Robinson 1999).   
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Species richness and abundance of salamanders may be temporarily reduced following even-aged management 
activities.  One study found that catches of salamanders from plots located in forest stands older than 50 years 
were five times higher than those on recent clearcuts (Petranka et al. 1994).  Land managers can mitigate the 
effects on these and other species by controlling size, shape, and location when harvesting activities are permitted.  
Species favored by an increase in acres in seedling and sapling stage stands include bobcat, ruffed grouse, 
ovenbird, and American woodcock.    
 
Given the proper combination of successional stages or acceptable habitats, most animal species found on the 
Forest can maintain viable breeding populations.  Many animal species key in on certain kinds of habitat.  Different 
sets of wildlife species occur in association with different successional stages of forest stands.  Treatment of a 
stand by clearcutting changes the structure of the stand and can result in rapid changes in species assemblages 
inhabiting the stand.  In particular, birds respond to changes in forest stand age and structure over time, with an 
almost complete species turnover following clearcutting (Probst et al. 1992).     
 
Bird species that feed in the tree canopy such as warblers and vireos, as well as bark foragers such as nuthatches, 
woodpeckers, and brown creepers (Certhia americana), are typical of mature forest stands.  Aerial pursuers like 
swallows, as well as ground foragers such as sparrows and house wrens (Troglodytes aedon), dominate newly 
harvested stands.   
 
As the stand regenerates, a dense shrub layer develops and more understory foliage feeders visit the stand, 
including many warbler species.  These changes are positive or negative depending on the species considered.  
While species requiring large quantities of snags and large cavity trees may lose quality habitat following 
clearcutting, many other bird species that depend on shrub-sapling habitat would benefit.  Furthermore, Thompson 
et al. (1993) identified many bird species requiring shrub-sapling habitat as having high conservation concern 
based upon the organization Partners in Flight’s criteria such as global abundance and distribution, population 
trends, and breeding ground threats.  
 
Even-aged management results in maintaining a mosaic pattern of mature forest, young forest, and regenerating 
stands in a patchwork arrangement.  The interspersion of these habitat types can result  in fragmentation of mature 
forest stands, increased edge effects, changes in vegetation and structural diversity, and changes in forage quality 
and quantity, all of which effect wildlife habitat and populations.  Clearing of woodlands for farmland or urban 
development are permanent changes that contribute to habitat fragmentation, but timber harvest can also result in 
temporary reductions in habitat quality and quantity for some species.  Adverse effects of edges created by timber 
harvest in landscapes that are predominately forested have not been well documented.  Although the mechanism 
by which fragmentation affects populations in Indiana is unknown, the response of these species to habitat 
fragmentation may be related to other factors associated with fragment size.  These factors include brood 
parasitism by the brown-headed cowbird and high rates of nest predation by generalist predators, such as blue jays 
and raccoons (Faaborg et al. 1995).  Predators are more common in fragmented habitats containing large amounts 
of edge than in the interior of larger forest tracts (Alverson et al. 1988, Yahner and Scott 1988).    
 
Although fragmentation and increased edge have negative effects on many species, other species benefit from 
these conditions (Yahner and Scott 1988).  Songbirds such as catbirds and common yellowthroats are numerous in 
brushy and edge habitats resulting from clearcut stands and transmission line corridors (Yahner 1997, Piergallini 
1998).  Increased edge and forest fragmentation have also favored white-tailed deer (Alverson et al. 1988), red fox, 
and coyote (Yahner 1995).  The American woodcock uses lowland shrub and dense early successional forests for 
both feeding and nesting.  Although ruffed grouse uses mature forest stands for feeding on buds and catkins, the 
species also uses dense young growth for cover and for habitat for raising broods.  
 
White-tailed deer, as an edge and early successional species browse extensively in regenerating stands.  Deer 
have been termed a keystone species because they greatly influence the abundance and distribution of other plant 
and animal species by directly competing for limited resources and by altering habitat features that determine the 
distributions of other species (Kraft et al. 2004, Rooney and Waller 2003).  Deer browsing can reduce biodiversity 
by limiting the regeneration of tree species including oak, hickory, and maple, and by eliminating populations of 
herbaceous plants.  Both the density of deer and the forage available within the landscape influence the impact of 
deer on forest ecosystems (Horsley et al. 2003).  Extensive overbrowsing by deer can impact oak regeneration by 
preventing oaks from establishing or entering the sapling size class (Carson et al. 2005).  Although the Forest can 
manage habitats such as regenerating forest stands and openings, it cannot manage the white-tailed deer.  The 
State of Indiana has the authority to manage the herd, and does so by setting goals, seasons, and the harvest 
level. 
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There is potential for mortality during even-aged management treatments due to tree felling and equipment use, 
mainly among small, relatively immobile animals such as amphibians, nestling birds, or mammalian young.  Adults 
of many species would simply vacate an area during the time of disturbance; however, direct mortality could occur 
if the adults abandoned the nests or young during harvest operations. 

 
 Uneven-aged Management Techniques 

Uneven-aged management techniques reduce the number of trees per acre, resulting in a more open stand 
structure below the forest canopy.  Over time, increased sunlight encourages vigorous growth of tree seedlings, 
shrub species, and herbaceous plants.  Stands managed by uneven-aged techniques grow back to a closed 
canopy, and there is often a greater structural variation than before harvest.  Although the vegetative changes are 
more subtle than those under even-aged regeneration harvest, they tend to occur on a given site at more frequent 
intervals (every 20 to 30 years rather than 80 to 120 years).  Since this type of harvest removes fewer trees per 
acre, there are generally fewer effects than with even-aged management. 
 
The uneven-aged management system produces a variety of effects upon animal species and community diversity.  
Species richness, abundance, and distribution depend largely upon the amount, variety, and distribution of plant 
communities and associated characteristics collectively referred to as habitat.  The degree of effects on species 
diversity are a direct result of the quality, amount, and mixtures of habitat produced and perpetuated over time. 
 
One of the main structural effects of uneven-aged management is the creation of gaps in the canopy.  The creation 
of gaps increases the amount of sunlight reaching the forest floor, resulting in a substantial response by 
herbaceous plants, tree seedlings, and shrub species.  This response creates a distinct change in the stand 
structure, producing more diversity in terms of vertical layering and understory species.   
 
Effects of uneven-aged management on animal species depend upon whether harvest is by single-tree selection or 
group selection.  Stand structure and plant communities resulting from single-tree selection differ from those of 
group selection. 
 
Single-tree selection perpetuates an all-aged forest with a predominately closed but uneven canopy and a relatively 
homogeneous distribution and variety of wildlife habitats.  Periodic removal of selected trees maintains a high level 
of vertical diversity in canopy structure.  This favors those species that use food and cover of forest stands that are 
vertically diverse—for example, eastern wood peewee (Contopus virens), summer tanager (Piranga rubra), and 
great crested flycatcher (Myiarchus crinitus).  Because this method of harvest allows only limited light to reach the 
forest floor in any particular spot, understory vegetation is relatively sparse, and habitat for wildlife species requiring 
dense understory vegetation or ground cover is limited.   
 
Due to periodic single-tree selection harvests and associated damage to residual, standing dead trees and living 
trees with cavities, the numbers of shade-intolerant to moderately intolerant plant species (oaks and hickories) and 
numbers of large-diameter, dead standing trees would tend to decline in the area harvested.  These changes may 
eventually cause a decline from present population levels in some wildlife species, such as bark gleaners and 
species using cavities and downed logs like the pileated woodpecker, raccoon, and many salamanders.  Because 
these components are important to a variety of wildlife species (Fan et al. 2005), existing standards and guidelines 
require retention of some of these trees.  In single-tree selection harvests, although some snags would be lost, they 
would be removed only if they posed a danger in the sale operation or were accidentally damaged.  In addition to 
leaving snags when marking stands, the Hoosier would maintain a number of den trees to provide for necessary 
nesting cavities. 
 
Effects on many wildlife species also depend upon the numbers of different sized snags and downed logs 
perpetuated.  Opportunities for providing habitat elements of this kind are reduced under single-tree selection. 
 
In the group selection system, managers periodically make openings up to 3 acres, producing habitat for animals 
that have small home ranges (less than 3 acres), prefer early successional vegetation, or are adapted to forests 
with openings and "edges," such as common yellowthroat, indigo bunting (Passerina cyanea), and field sparrow.  In 
addition, some evidence suggests that forest interior Neotropical and short-distance migrants may shift their habitat 
preferences during fall to include forest gaps (Kilgo and Miller 1999). 
 
Older trees would be perpetuated in groups surrounding recent openings, providing habitats for a variety of species 
adapted to different seral stages, including mature trees.  Depending upon the amount, size, and frequency of 
harvests, stands under group selection may structurally resemble areas under even-aged management on a 
smaller scale with a mosaic of well-dispersed, even-aged groups and a variety of plant communities associated 
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with different successional stages.  However, because group openings are smaller than clearcut or shelterwood 
openings and have relatively more shaded borders, less shade-intolerant vegetation would be perpetuated.  The 
decline in shade-intolerant plant species due to group selection may cause declines of some wildlife species 
populations, such as the Eastern gray squirrel. 
 
Group selection produces forage volumes and quality similar to those produced by even-aged management in the 
sunlit portion of each group, and forage volumes and quality similar to single-tree selection in the shaded area of 
each group. 
 
On a Forest-wide basis, species richness should not change due to uneven-aged management practices.  
However, the abundance and distribution of some species would change.  Species such as the eastern bluebird, 
yellow-breasted chat, prairie warbler, and ruffed grouse, which require forest openings or sapling and pole stands 
larger than three acres in size, may be even less abundant than they are today.  Species, such as pileated 
woodpecker and Eastern gray squirrel, that require stands with several large-diameter trees (more than 20-inch 
DBH) or a continuous high canopy, would be more widely dispersed in an uneven-aged forest and may also occur 
in lower numbers than today.   
 
Uneven-aged management is ideally suited to maintaining corridors for wildlife travel and streamside protection, 
and to create habitat for species that are gap-dependent.  Corridors managed for these purposes must have a fairly 
continuous forest canopy.  Forest structure is more important than tree species composition, and benefits provided 
by the corridor would offset losses of shade-intolerant species (Healy et al. 1989). 
 
When forested landscapes are disturbed by human activities, populations of certain songbird species tend to 
decline.  However, some evidence indicates that small, internal openings created in forested landscapes may have 
few negative effects on bird populations as long as the total number of openings remains relatively small (Hejl et al. 
1995, Thompson et al. 1995,1996).  Uneven-aged management, both single-tree and group selection, creates 
small openings or gaps in the forest canopy.  Annand and Thompson (1997) found few effects on bird species 
characteristic of forest interior habitat in Missouri, but they did report that edge-preferring species may be attracted 
to openings when gaps are large enough.  The introduction of edge into the interior of a forest may increase 
predator and brood parasitic species, which could greatly reduce the breeding success of songbirds (Brittingham 
and Temple 1983).  In a study of the effects of logging on the breeding success of the Acadian flycatcher in 
Yellowwood State Forest, Winslow and Whitehead (unpublished data) did not find a statistically significant 
difference between nest parasitism at selectively logged sites compared with control sites.  Furthermore, nest 
parasitism did not increase at logged sites following timber harvests.  In a study of landscape patterns of land cover 
and the nesting success of Neotropical migrants in south-central Indiana, Doran et al. (unpublished data) found that 
nest parasitism was not significantly correlated with forest cover.  Percent cover in this study ranged from 68 
percent to 90 percent.  
 
Likewise, a study within a mature, deciduous forest in southern Illinois (Robinson and Robinson 1999) found that 
selective logging appeared to add little to the existing effects of forest fragmentation.  Only two species of forest 
birds were significantly more numerous in uncut forests, whereas several species populations were dramatically 
larger in recently cut forests including hooded warbler (Wilsonia citrina), indigo bunting, white-eyed vireo (Vireo 
griseus), and Carolina wren (Thryothorus ludovicianus).  Contrastingly, brown-headed cowbirds showed no 
consistent differences between uncut and cut stands (Robinson and Robinson 1999).   
 

 Timber Stand Improvements  
All intermediate treatments increase light availability throughout the canopy and on the forest floor, which increases 
the abundance and nutritional value of herbaceous vegetation.  These changes improve habitat quality for some 
plant and animal communities that benefit from more open conditions or from increased herbaceous ground 
vegetation.  Grapevine control as practiced on the Forest slightly reduces food and cover provided by grapevines.  
However, the Hoosier typically leaves in place grapevines that do not threaten dominant overstory trees or species 
composition in a given stand (approximately 80 percent).  Stand improvement activities generally leave grapevine 
arbors and areas where there are heavy concentrations of grapevines.  These grapevine arbors generally are less 
than 1 acre in size.   
 
All intermediate treatments with the exception of pruning can be used to favor a desired diversity of species, 
including major mast producers.  They may also foster a greater complement of native species.  These treatments 
also provide the opportunity to develop or retain den trees, standing snags, and down logs. 
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Comparison of Alternatives 
Due to the amount of the Forest not considered suitable for timber harvest, the majority of the Forest will move into 
a late successional stage.  Under all alternatives, the amount of mature hardwood (80 + years) is expected to 
surpass the amount currently found on the Hoosier (Table 13).  Alternative 2 emphasizes mature forest interior 
species, and under this alternative almost all wildlife habitat would move over time to a late successional stage.  
Table 13 depicts by alternative the percentage of 150,000 acres of hardwood that would be mature (80 years or 
older).  Limited vegetation management could occur with this alternative, but only if needed to benefit or maintain 
Federally threatened and endangered species’ habitat.  This alternative would classify zero percent of the Forest as 
suitable for timber production, and would maintain no wildlife openings, leading to a reduction of early successional 
forest types and upland openings, reduced fragmentation and edge, and greater patch size.  This alternative would 
benefit wildlife species requiring high forest canopy and little disturbance.  However, it would negatively affect 
wildlife species requiring early or mid successional habitats.  In some cases, habitat for these species would likely 
disappear, resulting in a loss of the species on the forest (see SVE Analysis, FEIS) and a decrease in overall 
biological diversity.  Over time, the majority of stands on the Hoosier could obtain old-growth characteristics such 
as larger average tree size leading to large snags and cavity trees providing den and nest sites, large trees with 
loose flaking bark providing roost sites for bats, and large downed woody material providing habitat for 
salamanders and small burrowing mammals. 
 
Table 13.  Percent of Forest in Mature Hardwoods (80+ YEARS OLD) At 50 and 150 Years. 
 

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 
Existing 50 

Years 
150 
Years 

50   
Years  

150 
Years 

50 
Years 

150 
Years 

50 
Years 

150 
Years 

50   
Years  

150 
Years 

48 63 81 65 86 62 80 56 65 63 81 

 
Under Alternatives 1, 3, 4, and 5, timber harvest would be one of the primary disturbance factors affecting forest 
communities.  Harvest results in a diversity of habitats by affecting vegetation composition, structure, and pattern 
across the Forest.  Alternatives 1 and 5 include a lower timber harvest level than Alternatives 3 and 4, both in terms 
of acreage considered suitable for timber production and in terms of the maximum level of timber produced from 
the suitable land base under Forest Plan constraints.  Timber harvest would help create and maintain wildlife 
habitat.  Harvest methods would vary under Alternatives 1 and 5, but uneven-aged management would 
predominate in these alternatives.  Approximately 77 percent of the harvest would be uneven-aged prescriptions, 
with 23 percent being even-aged.   
 
Table 14 displays clearcut and shelterwood acres per decade.  The effects of even-aged management on wildlife 
populations and habitat in Alternatives 1 and 5 would be intermediate between Alternatives 3 and 4.  However, the 
clearcut size would be larger under Alternative 5 than Alternative 1.  The effects of Alternatives 1 and 5 on wildlife 
from group selection are greater than those of any other alternatives.  The effects from single-tree selection are, 
however, less than with Alternative 3 or 4.  These effects are positive or negative, depending on the species and 
their requirements.   
 
Alternative 3 includes an intermediate timber harvest level in terms of the maximum level of timber produced from 
the suitable land base under Forest Plan constraints (average annual ASQ– 6.2 million board feet per year).  
However, the acreage considered suitable for timber production is the same as Alternative 4.  Harvest methods 
would also vary under Alternative 3:  approximately 45 percent of the harvest would be uneven-aged prescriptions 
and 55 percent would be even-aged.    
 
Even-aged management with Alternative 3 would have a greater effect on wildlife populations and habitat than 
Alternative 1 or Alternative 5 and less of an effect than Alternative 4.  Conversely, the acreage of group selection is 
much smaller than with Alternative 1 or Alternative 5, and slightly greater than Alternative 4.  The effects of single-
tree selection are intermediate between Alternatives 1 or 5 and Alternative 3.   
 
Alternative 4 proposes the greatest amount of timber harvest among all the alternatives.  The annual mix of  
activities and volumes is expected to vary, but the allowable sale quantity of 95 million board feet per decade would 
not be exceeded.  Approximately 35 percent of the harvest would be uneven-aged prescriptions, with 65 percent 
being even-aged.  
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The effects of even-aged management on wildlife habitat and populations would be greater with Alternative 4 than 
with any other alternative, as would the effects of single-tree selection.  Since Alternative 4 would harvest the most 
timber, it would have the greatest overall effect on wildlife populations and habitat.  The effects are positive or 
negative, depending on the species and their requirements.   
 
Table 14.  Acres of  Vegetative Treatment for the first 10 Years.  
 

Activity Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 
Total Clearcut 2,020 0 1,600 6,020 2,020 
   Hardwood Clearcut 1,020 0 110 3,050 1,020 
   Pine Clearcut 1,000 0 1,490 2,970 1,000 
      
Hardwood Shelterwood 760 0 1,950 2,990 760 
Pine Shelterwood  80 0 2,120 610 80 
Single Tree Selection 1,110 0 3,820 5,160 1,110 
Group Selection1 2,850 0 240 0 2,850 
      
Total Harvest Acres 6,820 0 9,730 14,780 6,820 
      
Prescribed Fire 20,000 0 50,000 100,000 20,000 
Openings Maintained 5,000 0 4,170 5,000 5,000 

1 For group selections, the acreage affected by management activities would be three times the area shown. 
Figures in the table are proposed acres treated. 
 
Alternatives 4, 3, 5, and 1, respectively, would likely increase the biodiversity of both plant and animal species by 
providing a mixture of vegetation cover types and ages and more edge than Alternative 2.  Some species that use 
interior forest blocks may not benefit from these effects, but the majority of the Forest would remain unharvested.  
Currently, less than 1.2 percent of the Forest exceeds 100 years of age, reflecting the relatively recent history of 
reforestation on the Hoosier (Parker and Ruffner 2004).  Under current management practices, the Forest expects 
old-growth forests (greater than 150 years in age) to increase dramatically in extent.  Old-growth forests on Indiana 
public lands are expected to increase from 895 acres to 136,450 acres over the next 50 years (Parker 1989, 
Spetich et al. 1997).  The majority of these acres are in the Forest.  Conversely, forestland less than 10 years of 
age comprises less than one percent of the forested landscape reflecting the lack of disturbance across the Forest 
(Parker and Ruffner 2004). 
 
Old-growth forests, and the degradation and fragmentation of second-growth forests, remain conservation 
concerns.  An equally legitimate issue is the decline of early successional habitats, habitats dominated by grasses, 
shrubs, or young trees.  Of those ecosystems in eastern North America that have declined by greater than 98 
percent, 55 percent of these are grassland, savanna, or barrens communities and another 24 percent are 
shrubland habitats (Noss et al. 1995, Thompson and DeGraaf 2001).  The SVE analysis revealed that these 
habitats were not well represented on the Forest and that the viability of species that use these habitats may be at 
risk.  Long-term maintenance of diversity requires a management strategy that considers species characteristics 
and arrangements of vegetation on the landscape important to retaining landscape level biodiversity and 
sustainable ecosystems.  Management activities will ideally maintain high-quality examples of presettlement 
ecosystems in approximate proportion to their former abundance in the region (Noss 1983). 
 
Alternatives 3, 4, and 5 allow for the creation of MA 3.3 which allows for larger clearcuts, which would benefit 
species that require larger openings (for example, ruffed grouse).  Alternatives 3, 4, and 5 would direct a portion of 
proposed even-aged harvest into the MA 3.3 located in the Tell City Ranger District.  Directing even-aged 
management to one management area would meet two conservation objectives: first, to provide an area managed 
to benefit early successional forest species; and, second, to similarly benefit late successional forest interior 
species where this harvest might otherwise occur by minimizing edge effects and fragmentation across the Forest.  
Furthermore, by directing harvest to MA 3.3, these habitats would be enhanced by approximately 1,600 acres of 
windthrow resulting from severe storms in the summer of 2004 within this management area.   
 
Use of a 100 year rotation would sustain approximately 10 percent of the management area in a 0 to 9 year-old age 
class.  This harvest level is well within the proposed acres of even-aged management that is available within the 
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range of alternatives.  This would be enhanced, at least initially, by the proximity of early successional habitats 
resulting from blowdown.  Key considerations are: 
 
Retain the ability to manage hardwoods and pines throughout the Forest, by either even- or uneven-aged methods. 
Enhance habitat suitability by placement of management units in proximity to existing blowdown.  
Reduce, if not eliminate, the risk of loss of viability for early successional forest species in three alternatives. 
 
Although ruffed grouse, American woodcock, and yellow-breasted chat were selected as SVE species, this directed 
approach to management would ensure habitat for other early successional forest species such as these currently 
noted on the Audubon watchlist: the golden-winged warbler (Vermivora chrysoptera), Bell’s vireo (Vireo bellii) and 
the blue-winged warbler (Vermivora pinus).  This approach would also benefit forest interior birds, which is a 
continuing conservation issue.  
 
Thompson and Dessecker (1997) stated, “Grouping harvest activities in one portion of the landscape maximizes 
habitat quality for early successional wildlife in that portion of the landscape while providing a large block of late-
successional forest for other wildlife.”   

 
Prescribed Fire 

 
Fire regimes have been a major force shaping landscape patterns and influencing productivity for thousands of 
years (Abrams 2005).  Recently, fire-dominated oak-hickory communities have undergone a shift in composition 
due to fire suppression on NFS lands.  In Eastern deciduous forests, hardwood species with vigorous sprouting 
ability, especially oaks, tend to dominate after a fire.  However, without fire, sugar maple and American beech tend 
to dominate such sites. 
 
Although the effects are negligible in most instances, fire occasionally injures and kills wildlife directly by burning 
and suffocation (Bulan and Barrett 1971, Harrison and Murad 1972, Buech et al. 1977).  Effects of fire on living 
organisms depend largely on the season, intensity, and severity of the fire.  Burning during the nesting season 
would have increased effects on populations of birds and mammals (Erwin and Stasiak 1979).  Uncontrolled wildfire 
(high fire severity) would have more lasting effects than low-intensity prescribed fire (low fire severity).  Understory 
fires, like those used in prescribed burning on the Hoosier, would alter habitat structure less than stand-
replacement fires.   
 
Habitat changes caused by fire influence animal populations more profoundly than fire itself.  Fires can enhance 
food resources that are available to wildlife by creating openings in otherwise dense overstory vegetation.  Periodic 
understory burns can cause many plants to resprout, and these new sprouts, whether woody or herbaceous, are 
more palatable and higher in protein and nutritive content than the older tissues that they replaced (Van Lear and 
Harlow 2000).  Soft mast production can be increased significantly through prescribed burning, providing an 
important food source for numerous small and medium-sized mammals, many songbirds, and some reptiles (Perry 
et al. 1999).  These changes could contribute to substantial increases in herbivore populations due to higher birth 
weights, higher survival of adults, and increased recruitment into post-fire populations (Riggs et al. 1996).  Potential 
increases, however, would be limited by an animal’s ability to thrive in the altered structure of the post-fire 
environment.   
   
The effect that fire has on invertebrates can be transitory or longer lasting (Lyon et al. 1978).  Generally, there 
would be a decrease in invertebrates during a fire because the flames or lethal soil temperatures would kill the 
organisms or their eggs, or the fire would destroy their shelter and food supply.  Increases in herbaceous 
vegetation following fires may support increased insect abundance.  Some populations of invertebrates would 
increase after a fire because trees that were damaged or killed by fire would provide a more suitable habitat for 
those invertebrates that survived, or because the habitat would be maintained in a preferred successional stage, 
such as barrens communities. 
 
The response of amphibians and reptiles to prescribed burning is an important issue in current wildlife research.  
Because amphibians and reptiles seem to be able to avoid direct heat by either moving away from fire or by 
burrowing into the soil, the direct effects of fire seem to be minimal (Mushinsky 1985).  However, scientists less 
clearly understand the indirect effects of fire on these species.  Kilpatrick et al. (2004) found no significant treatment 
effects on abundance within five major taxa (frogs and toads, salamanders, turtles, lizards, and snakes) between 
burned and control areas.  Ford et al. (1999) found few discernable differences for most species of herpetofauna 
and small mammals between burned and control areas, supporting the assertion that prescribed fires had little 
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overall impact on these species.   A study conducted in California (Vreeland and Tietje 2000) observed no change 
in relative abundance of amphibians, reptiles, small mammals, or breeding birds in response to prescribed fire. 
 
Burning or suffocation during burn operations can kill small mammals directly (Debano et al. 1998).  However, most 
small mammals escape fire by using underground tunnels, pathways under moist forest litter, stump and root holes, 
and spaces under rock and large dead wood (Ford et al. 1999).  Indirect effects such as the temporary loss of 
shelter and food, exposure of surface runways or burrow openings, and increased predation can reduce the 
number and diversity of small mammals for 1 to 3 years following a fire (Ream 1981).  One study (cited in Debano 
et al. 1998) revealed that many small mammals may increase in burned areas compared to unburned sites within 2 
years of a fire. 
 
Opening up the dense overstory with prescribed fire can provide additional space for deer movements and an 
increase in abundance and quality of browse species.   Although reproductive success may be reduced in the first 
postfire year for ground and low-shrub-nesting birds, habitats for many nongame bird populations are improved by 
fire (Dickson 2000, Artman et al. 2001).   
 
Structural diversity is an important element in wildlife habitat quality.  Because fire rarely burns evenly across the 
landscape, postfire clumps of vegetation, burned logs, and open spaces usually result.  Prescribed fire would be 
likely to result in an increase in food and cover for game and nongame wildlife species (Lyon et al. 1978, Ganey et 
al. 1996, Riggs et al. 1996).  Fire could also create snags, which are important to numerous species of birds, 
mammals, reptiles, amphibians, and invertebrates.  Because large omnivores, such as coyotes, have large home 
ranges, their populations would change little in response to fire. 
 
Prior to modern agriculture, fire suppression, and urbanization, fire regimes with characteristic severity, size, and 
return interval shaped flora and fauna patterns in this region (Heinselman 1981, Frost 1998, Gill 1998).  Because 
fire has influenced composition, structure, and landscape patterns of animal habitat for centuries, it is reasonable to 
assume that animals have coexisted and adapted to periodic disturbances by fire.  For these reasons, animal 
populations should benefit from the use of prescribed fire on the Hoosier.  Alternatives 1, 3, 4, and 5 all include 
prescribed fire.  Alternative 4 would use the most prescribed fire and therefore would have the greatest effects on 
wildlife habitat and wildlife species, followed by Alternative 3.  At the lower end of the spectrum are Alternatives 1 
and 5.  Because Alternative 2 includes very limited prescribed fire, it would allow a buildup of fuels that could lead 
to a large wildfire.  If that should occur, direct effects on animal communities such as mortality could increase.  In 
addition, a large wildfire could increase the opportunities for food and cover for many wildlife species, after regrowth 
occurs.  The lack of prescribed burning in Alternative 2 would also lead to a decrease in barrens habitat and a 
reduction in oak-hickory regeneration. 
 

Oak-Hickory Regeneration 
 
In addition to including the most timber harvesting among all alternatives, Alternative 4 would also include the 
greatest amount of oak-hickory management and would result in the largest amount of oak and hickory.  Table 15 
displays the change over time by alternative in the acreage of the oak-hickory type.  Through the combined use of 
harvesting and burning, the Forest can maintain the oak-hickory component.  If fire were removed from the 
prescription, all alternatives would likely result in a decrease in the oak-hickory component.  Although extensive 
overbrowsing by deer can impact oak regeneration by preventing oak establishment, some evidence suggests that 
herbivory does not impact seedling vigor following a prescribed burn.  A study examining herbivore pressure on 
white oak seedlings in once-burned, twice-burned, and unburned plots found no significant difference in arthropod 
and mammalian herbivory levels on seedlings (Adams and Rieske 2001).  The findings from this study indicate that 
herbivory, at least in the short term, does not impact oak seedling vigor, while single- and multiple-year fires 
increase oak seedling growth.    
 
Alternative 4, which has the greatest amount of even-aged management, would result in the greatest amount of oak 
and hickory over time, followed by Alternative 3 and then by Alternatives 1 and 5.  Even-aged management is often 
the best oak regeneration method (Jacobs and Selig 2005).  By maintaining the oak-hickory component on the 
Hoosier, hard mast of these tree species would still be available for wildlife species, including game animals that 
depend on this important seasonal food.  These species include deer, squirrels, and wild turkeys, as well as 
nongame species such as the tufted titmouse, blue jay, red-bellied woodpecker, and numerous small mammals that 
rely heavily on acorns for fall and winter diets (Smith 1986, Grubb and Pravosudov 1994). 
 
In a review of three remnant old-growth woodlots in Ohio (Hicks and Holt 1999), the authors noted that the 
dynamics of these remnant stands provide clues to the potential fate of many present-day stands that, like most 
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old-growth remnants, developed from disturbances such as fire.  In all three stands, oaks and other mesophyitic 
hardwood species are being replaced by beech and maple.  Furthermore, there is little or no oak regeneration in 
these stands.  As noted by the authors, these stands give a good indication of what forests within the central 
hardwoods region will resemble with fire exclusion and limited cutting.  Under Alternative 2, lack of harvesting and 
prescribed fire would result in the greatest change in the oak-hickory component as the forest continues to age and 
shift to more shade-tolerant species.  Without management, this conversion to more shade-tolerant species would 
continue over time as the stands continued to age.  Hard mast would become less available for species that 
depend on this food source. 

Table 15.  Change in Acres of Oak-Hickory Over Time. 
 

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 
Existing 50 

Years 
150 

Years 
50   

Years 
150 

Years 
50 

Years 
150 

Years 
50  

Years 
150 

Years 
50 

Years 
150 

Years 
130,890 134,920 87,610 130,890 63,570 144,800 104,600 149,880 135,340 134,920 87,610 

 
After harvests, Alternatives 1, 3, 4, and 5 would use prescribed burning to assist in the maintenance of stands in 
the oak-hickory type.  Under Alternative 2, late seral oak-hickory stands would transition to climax beech-maple 
stands over time.  Under uneven-aged management, which Alternatives 1 and 5 emphasize, stands would 
transition to beech-maple stands.  Conversely, the Hoosier could manage stand vegetation to maintain some of the 
seral oak-hickory type, which is valuable to an array of plant and animal species.  Alternatives 3 and 4 would apply 
even-aged management on selected lands suitable for timber harvesting and increase the amount of prescribed 
burning substantially from the other alternatives.  This increase in management would result in an increase in oak 
regeneration (Table 15). 
 

Conversion of Nonnative Pine Stands to Native Hardwoods 
Hardwood species would gradually replace the current pine overstory as these species age and senesce even 
without management.  However, management activities such as timber harvest and prescribed fire would hasten 
the conversion of this type to native hardwoods (Table 15).  Alternatives 3 and 4 would remove the greatest amount 
of pine, especially in the first 30 years.  These alternatives would remove entire stands of pine and not just portions 
of stands, thus reducing the likelihood of pine seedlings becoming established in newly regenerated stands.  
Prescribed burning would follow most pine harvesting immediately, with an additional burn occurring within a few 
years to aid in oak-hickory regeneration.  Alternative 4 would convert pine plantations to hardwood stands more 
quickly than the other alternatives, followed by Alternatives 3, 1, 5, and 2, respectively.  Although Alternatives 3 and 
4 would result in a greater reduction of pine during the first three decades, by year one hundred many of the pines 
across the forest would have died naturally.  The loss of pine through natural mortality or through vegetation 
management would result in a loss of breeding habitat for the pine warbler, black-throated green warbler, and 
Blackburnian warbler.     
 
The North American Breeding Bird Survey (BBS) is a useful tool in analyzing population trends for many bird 
species.  The BBS, started in 1966, is a large-scale roadside survey covering the continental United States and 
southern Canada, and BBS has recently initiated survey routes in Alaska and northern Mexico.  The primary 
objective of the BBS has been the estimation of population change for songbirds.  One should interpret BBS trends 
with caution because of possible biases.  However, the data has many potential uses, and investigators have used 
the data to address a variety of research and management objectives.  BBS trends were calculated for the period of 
1996-2003 by the route regression method (Geisler and Sauer 1990) for the U.S. Fish and Wildlife Service Region 
3, which includes Illinois, Indiana, Iowa, Michigan, Minnesota, Missouri, Ohio, and Wisconsin.  For this period, the 
Blackburnian and black-throated green warblers have exhibited relatively stable population trends, and the pine 
warbler has experienced a significantly positive population trend (Sauer et al. 2004).  Table 16 displays acres of 
pine that are expected to remain.   
 
Table 16.  Approximate Acres of Pine Present On the Hoosier. 
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Time Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 
50 Years 20,400 21,800 14,700 14,800 20,400 

100 Years 10,600 13,400 7,600 8,500 10,600 
150 Years 3,600 5,500 2,300 2,400 3,600 

 
Barrens Communities 

The primary factor threatening the long-term survival of barrens-associated insects is fire suppression.  Fire 
suppression over the last 250 years has reduced formerly extensive barrens communities to small, isolated 
remnants that are separated from one another by extensive tracts of closed-canopy forest, fescue fields, or urban 
areas.  Although using prescribed fire in individual barrens communities is a good start, this practice does very little 
to limit isolation.  Species like the mottled duskywing are rarely found in the non-barren environments that separate 
these communities.  Thus, these highly isolated barrens are islands surrounded by tracts of hostile environments 
that limit population emigration or immigration.  Landscape-scale prescribed fires have been recommended as the 
most ecologically sound method to treat barrens areas (Stritch 1990).  This type of burn would create a mosaic of 
conditions across an area including some areas that remain unburned, some lightly burned, and other areas with 
more intense burns.   
 
The succession of open barrens habitat to closed-canopy forest has greatly reduced the diversity of plant species 
and rendered the habitat unusable by many insects (Olson et al. 2002).  Restoring and maintaining barrens also 
requires the mechanical removal of Eastern redcedar, as burning alone may not remove all of this species.  An 
aggressive invader to barrens habitat, Eastern redcedar has allelopathic effects that may prevent the establishment 
of desirable plants in an area (Quarterman 1973).  Redcedar does not resprout, and prescribed fire can control it, 
unless individual trees are too large.  Harvesting redcedar can lead to an increase in herbaceous growth by 
removing allelopathic effects and by allowing light to reach the ground (Olson et al. 2002). 
 
Vegetation management, including prescribed fire and timber removal, maintain barrens communities and allow 
opportunity for their restoration.  Alternative 4 would provide the greatest acreage of barrens habitat (Table 17).  
Over time, the effects of the various alternatives on the barrens community would continue to be realized, 
dependent upon the amount of vegetation management.  The numbers in Table 17 present a conservative estimate 
of the acres affected.  Alternative 3 would likely increase the acreage of barrens followed by Alternatives 1 and 5.  
During the first decade, Alternative 2 would result in a slight decrease in the acres of barrens due to the inability to 
manage this habitat.  Throughout time, hardwoods and pine trees would continue to invade barrens communities, 
resulting in a more closed canopy that could be detrimental to the species that use this habitat.  Withdrawing fire 
from the ecosystem would result in a reduction of the acreage of barrens by approximately five percent per decade.  
For this reason, Alternative 2 would likely decrease the quality of barrens habitat, and could result in a reduction of 
viability for plant and animal species, especially over time.   
 
Table 17.  Acres of Barrens After the Next 10 Years.   

 
Habitat Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 
Barrens 1,430 1,360 1,600 1,700 1,430 
 

Forest Openings 
The acreage of forest openings maintained across the forest was used as an indicator of response to display how 
the alternatives responded to Issue Two: Ecosystem Sustainability.  This reflects a component of how the 
alternatives maintain early successional habitat. 
 
Forest openings increase the production potential for animal species that require early successional habitats for 
some portion of their life.  The Hoosier designs treatments to provide missing habitat components or to increase the 
variety and quality of existing habitat.  Forest openings contain plant communities quite different from surrounding 
stands of timber and include shrubs, herbs, and grasses.  This mix of plants enhances vegetative diversity by 
perpetuating specialized early successional stages in some portions of the Forest. 
 
Openings provide grassland cover in association with shrubland that provides components necessary to support 
populations of some animals, such as blue-winged warblers (Vermivora pinus), field sparrows (Spizella pusilla), 
yellow-breasted chat (Icteria virens), and wild turkey (Meleagris gallopavo).  Openings also provide important 
bugging areas in the spring and early summer for gamebird species such as turkey and quail.  Bugging areas are 
relatively unobstructed by leaf litter allowing young birds a place to find, capture, and consume insects.  Because 
this habitat component is important for the survival of young birds, these species will benefit from the construction 
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and maintenance of forest openings.  Furthermore, species that depend on or frequently use open or semi-open 
habitats, such as bobcat, prairie warbler, or yellow-breasted chat, will also benefit.   
 
Several species may be absent from smaller opening patches and are more likely to be found in larger areas, or 
have increased densities with increasing opening size (Solheim et al. 1987).  This is especially true in highly 
fragmented landscapes that lack adequate connectivity.  At the low end of the scale, yellow-breasted chats occur in 
openings of 5 acres or more (SVE Panel 2002), whereas ruffed grouse benefit from openings of 20 to 40 acres 
(Thompson and Dessecker 1997).  Because some species such as the hooded warbler are found primarily in 
habitat patches smaller than 1 acre, forest wildlife in general will likely benefit more from a range of opening sizes.  
 
To enhance the likelihood of maintaining the viability of species that use openings, the Forest will: 

• emphasize larger areas as opposed to numerous smaller areas where a mosaic of successional stages 
may be maintained, 

• select new openings based on the proximity to other openings to maximize the benefit to area dependent 
species associated with these habitats, 

• drop from management openings that no longer possess the characteristics of early successional habitat, 
have limited access, or where management as early successional habitat conflicts with other natural 
resource values, 

• manage with the intent of maintaining a native habitat component that mimics the historical composition 
that once occurred within uplands of the Highland Rim and Shawnee Hills ecological units, and 

• emphasize the removal of non-native species from areas designated as openings. 

 
Wildlife species that prefer other habitats would not directly benefit (cerulean warbler (Dendroica cerulea), for 
example) and may be adversely affected in areas so treated.  Retention of den trees would improve habitat for such 
species as squirrels, raccoons, and cavity-nesting birds.  Retention of additional snags would be beneficial to 
species such as bats, birds of prey, and pileated woodpeckers (Dryocopus pileatus).  Findings from a study of 
managed openings on the Shawnee National Forest suggest that continued maintenance of openings would benefit 
a variety of wildlife, help maintain distinctive remnant plant communities, and not necessarily impact forest-interior 
species (Overcash et al. 1989). 
 
Managing vegetation could disrupt normal wildlife use patterns and create conditions that establish new use 
patterns.  Management activities in openings could also influence reproductive success in localized areas if they 
were to occur during nesting or brood-rearing seasons.  Timing of activities could avoid these peak periods and 
reduce these effects.  Wildlife having territorial boundaries that incorporate all or part of an opening could adjust to 
immediate changes in habitat composition. 
 
The effects of planting, seeding, liming, and fertilizing are more subtle and might not be realized for a year or more.  
Improved site productivity and restoration of native plant communities resulting from these activities would improve 
habitat quality for many plant and animal species found on the Forest.   
 
The alternatives propose different acreages of openings across the Forest.  On the low end of the scale, Alternative 
2 would maintain no openings, followed by Alternatives 1, 4, and 5, which would provide approximately 5,000 acres 
of openings.  Alternative 3 would provide slightly fewer acres of openings than these three Alternatives, resulting in 
approximately 4,070 acres of openings.  .Depending on the species considered, the effects associated with 
openings would be either positive or negative.  Under all alternatives, the percentage of the Forest maintained in 
forest openings is very small (Table 18). 
 
Table 18.  Percentage of Suitable Management Areas Maintained as Openings. 
 
Existing  Alternative 1 Alternative 2  Alternative 3 Alternative 4 Alternative 5 

3 3 0 2.5 3 3 
 
Numerous studies have reported that several species that use early successional habitat are declining (Oliver and 
Larson 1996, Thompson and Dessecker 1997).  Specifically, researchers such as McAuley and Clugston (1998) 
have attributed the population decline of the American woodcock to habitat loss as forests mature (1998).  New 
studies suggest the abundance and distribution of early successional forest habitat directly affects the foraging and 
nesting opportunities of species generally associated with mature forest (Pagen et al. 2000, Hunter et al. 2001), as 
forest openings are used by fledglings and adult songbirds following the breeding season.  For wildlife species that 
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depend upon this habitat type, Alternatives  1, 4, and 5 would provide the greatest amount of forest openings, 
followed by Alternative 3.  As the forest ages, Alternative 2 would result in a drastic loss of this habitat on the 
Hoosier; conversely, species that depend on large contiguous blocks of forest would benefit from the reduction in 
openings and the associated effects such as fragmentation and edge effects.  This document previously described 
edge effects for even-aged management; similar edge effects are associated with permanent forest openings. 
 

Road Construction and Reconstruction 
 
Roads affect wildlife directly by reducing habitat and by increasing the risk of death by vehicles (Maxell and Hokit 
1999, Hannay 2001).  This is especially true for species such as amphibians and reptiles that have annual life 
cycles requiring migration between different habitat types (Jensen 1998, Maxell and Hokit 1999).  One direct effect 
of road construction, reconstruction, and reuse on forest vegetation is the introduction of grasses and legumes to 
protect disturbed soils along the road.  Erosion control grasses and legumes are usually native species, but 
sometimes nonnative short-lived plants (annuals) are used. 
 
Besides the direct effects, construction or reconstruction of a road can have an indirect effect on vegetation along 
the road.  Construction or reconstruction of roads opens the tree canopy along the road.  This increase in light can 
stimulate understory development for a limited distance into the adjacent forest.  If the forest canopy were 
interrupted by clearing for road corridors, the clearing operations could also remove ground cover for wildlife.  
Following road work, the disturbed areas on either side of a road may support different vegetation from that which 
was present before road construction (Hannay 2001, Hannay 2000).  Wildlife that prefers continuous forests with 
closed canopies would not benefit.  However, the habitat edge created by roads would benefit many wildlife 
species, such as the indigo bunting, white-eyed vireo, song sparrow (Melospiza melodia), and several species of 
forest bats.   
 
Some birds may be drawn to roadways because of the availability of digestive grit for use in gizzards, standing 
water puddles, a supply of carrion, and abundant nest and perch sites (Postelli 2000).  Raptors may be drawn to 
roadways because they are used as dispersal corridors by rodents.  One study of the effects of roads on small 
mammals (Adams and Geis 1983) found that the density and diversity of small mammals were greater in interstate 
right-of-way habitats than in adjacent habitats.  While these habitats may provide many needs for some species, 
they may also result in an increase in animal-vechicle collisions, from large mammals to amphibians (Gaines et al. 
2003).  Furthermore, roads can fragment forested habitat and may increase predation rates on songbirds by 
increasing the ratio of edge to interior habitats (Hamann et al. 1999).   
 
Canopy effects of road-clearing widths (except for two-lane, hard-surfaced or other high-speed roads), however, 
would last only until canopy foliage closes over the road.  It is possible to construct or reconstruct some roads 
through mature hardwood forest sites without opening the crown.  In pine and young hardwood stands, corridors 
created by roads would remain open (no canopy over the road) longer (10+ years) than corridors created in mature 
hardwood forests, where the canopy typically closes in 2 to 10 years.  Road corridors would have positive effects 
on some wildlife by providing diversity of plant communities, habitat transition zones, and travel corridors.  
Construction would displace deer and wild turkey, and those species might tend to avoid road corridors if the 
corridors were heavily used.  Displaced cavity-nesting species might not return if snags and cavity trees were 
removed (a common safety practice in construction and maintenance of roads).   
 
Road construction and reconstruction vary by alternative, and there are various types of roads.  See Table 19, for a 
display of roads that might be constructed or reconstructed during the first 10 years.  The bulk of road construction 
and reconstruction would be temporary roads. 
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Table 19.  Forest Service Local Road Development For the Next 10 Years. 
 

Description of Road Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 
 Miles of All-weather, open road construction/ reconstruction 
   On rights-of-way across private land1: 3 2 3 5 3
   On NFS land:    

Roads  2 1 2 3 2
Total number of parking lots  20 5 40 20 20

Miles of Dry-weather, “closed” road construction/ reconstruction/ reuse2 
1 1 2 5 1   On rights-of-way across private land1: 

   On NFS land: 145 5 144 199 145 
1 Forest Service roads constructed on existing or yet-to-be-acquired rights-of-way across private land.  Some of the 

road mileage shown represents reconstruction of existing county roads across private land. 
2 Approximately 15 percent of total roads to be new construction (figure estimated from German Ridge Restoration 

Project proposal). 
 
Road management can be an important tool in managing wildlife populations.  Roads opened during the hunting 
season can have positive or negative effects on wildlife.  Allowing access to hunters can prevent damage to wildlife 
habitat from overpopulation of species such as white-tailed deer.  Roads would also facilitate the creation, 
maintenance, and dispersion of permanent wildlife habitat developments.  The Hoosier wold close nearly all new 
roads to public motor vehicle use after the end of resource management projects requiring access.  Closure to 
vehicular access would minimize all but short-term disturbances to wildlife.  Furthermore, revegetation of closed 
roadbeds would provide habitat for some species of wildlife for a short time following the closure.   
 
Open roads provide easy public access, which in combination with motorized use of roads, can be disruptive to 
wildlife species requiring solitude and can increase poaching.  Human activity can negatively affect wildlife during 
breeding and nesting seasons, when they are rearing their young or during adverse weather in winter.  Wild turkey, 
ruffed grouse, raptors, and waterfowl may abandon their nests, and turkeys can be displaced from brood habitat. 
 
The miles of road development vary by alternative (Table 19).  The indirect and direct effects mentioned above 
would vary in their influence on wildlife depending on the species.  Alternative 2 would construct the fewest miles of 
road.  This could result in a slight reduction of edge effects and forest fragmentation.  However, besides having a 
decreased level of road construction and reconstruction, Alternative 2 would also result in no maintenance of 
wildlife openings, waterholes, and wetlands.  All of these types of management contribute to the biodiversity of the 
forest, and these activities would help ensure viability of the species that occur on the Forest.  Of all the 
alternatives, Alternative 4 would create the greatest number of roads and the most miles of road due to the 
increase in timber harvest operations.  This alternative would exhibit the greatest effects associated with road 
construction and reconstruction.  Alternatives 1 and 5 have more miles of road than either Alternative 2 or 3 due to 
the number of roads necessary to carry out single-tree techniques.  Alternatives 1, 3, 4, and 5 would likely benefit 
species associated with edge habitat, and could have a negative effect on species that historically have been 
dependent on large areas of contiguous forest. 
 

Off-highway Vehicle (OHV) Use 
Off-highway vehicle use is one of the fastest growing forms of outdoor recreation.  Although OHV’s represent one 
way to experience the outdoors and national forest lands, use of these vehicles has the potential to cause 
undesirable impacts.  Studies of OHV effects show that negative impacts are more likely to occur with species that 
are small or rooted or that live in fragile ecosystems.  Studies of effects of OHV use on larger mammals are not 
conclusive (Schubert 2000).   
 
A study by Barrett (1976) on the Eldorado National Forest showed that a moving vehicle has no detectable effect 
on deer, but deer seem especially wary of a vehicle that suddenly stops.  A report in 1989 (Ferns and Kutilek) 
indicates no apparent effects on the density, home range size and characteristics, or activity level of black-tailed 
deer, but deer temporarily retreated in the face of heavy OHV activity.  Wisdom et al. (2004) determined that OHV 
activity appeared to have a substantial effect on elk behavior, yet, mule deer showed litte response. 
 
Conversely, other studies indicate adverse effects from OHV use, Baldwin and Stoddard (1974) and Sheridan 
(1979) have shown that OHV’s have especially adverse effects on terrestrial vertebrate populations.  Exposure to 



67 

the noise of OHV’s can result in modifications of feeding and mating patterns of wildlife and increased physiological 
stress in individual animals (Dorrance et al. 1975, Larkin 1995, Schubert 2000).  Numerous studies cited by Havlick 
(2002) indicate that wildlife, including birds, reptiles, and large ungulates respond to disturbance with accelerated 
heart rate and metabolic functions, and suffer from increased levels of stress.  Many big game species, such as 
white-tailed deer, may be displaced from the preferred habitats because of avoiding OHV routes (Hamann et al. 
1999, Schubert and Smith 2000).  Batcheler (1968) found that deer displaced to lower quality habitats often 
experienced reduced reproductive rates and lower fat deposition.    
 
Studies of birds also indicate mixed results.  OHV use during sensitive breeding or nesting times can lead to nest 
abandonment, decreased parental care, shortened feeding times, and increased stress (Colorado DNR 1998, 
Holsman 2004).  However, Kutilek et al. (1991) found few discernable negative effects on birds in the riparian 
woodlands of a state vehicular recreation area in California.  These researchers surmised that potentially negative 
effects were reduced by thick vegetation that buffered noise and dust and kept vehicles on established trails.   
 
Impacts of OHV’s can result in an outright loss of habitat for some wildlife species or modification of habitat that 
reduces the value of available food, cover, or other key components (Holsman 2004).  Another serious indirect 
impact on wildlife is the spread of nonnative invasive species (NNIS) in wildlife habitat, which can result from OHV 
use.  Competition from these invasives may reduce the quality and quantity of summer forage for ungulates, 
resulting in poor reproductive performance over the lifetime of an animal.  Lacey et al. (1997) found that the 
undesirable spotted knapweed could hitchhike thousands of seeds on the undercarriage of ATVs for distances of 
up to 10 miles.  OHV’s have been shown to reduce diversity of vegetation in sensitive plant communities such as 
wetlands (Waller et al. 1999), facilitate the spread of exotic and noxious weeds, and contribute to habitat 
fragmentation and edge effects through development of trail systems (Holsman 2004). 
 
Newly constructed roads and off-highway vehicle (OHV) routes increase route densities, divide habitat into small 
pieces, and impede the dispersal of wildlife species.  Effects from habitat fragmentation are well recognized with 
respect to Neotropical migrants.  Roads and OHV trails add to forest fragmentation by dissecting large patches into 
small pieces, and by converting forest interior habitat into edge habitat (Askins 1994, Askins et al. 1987, Reed et al. 
1996, Hamann et al. 1999).  However, the habitat edge created by OHV routes would benefit many wildlife species. 
 
Alternative 3 is the only alternative that proposes the development of an all-terrain vehicle (ATV) trail system on the 
Forest.  Therefore, the effects of legal OHV use discussed in this section apply only to this alternative. 
 
 Non-Native Invasive Species 
The invasion of exotic species and their ability to alter population, community, and ecosystem structure and 
function is an important issue in natural resources.  The outright loss of native species is one of the major effects 
that invasive exotic species have on biodiversity (Nott et al. 1995).  Yet, exotic species also have other serious 
effects on ecosystems including general decline in abundance of native species, change in ecosystem structure 
and function, and the rearrangement of tropic relations.  Exotic species may compete with native species for many 
things including food and nesting sites.  For example, European starlings aggressively compete with other cavity 
nesters including woodpeckers, buffleheads, great crested flycatchers, tree swallows, purple martins, and eastern 
bluebirds (Cabe 1993).  Exotic terrestrial species may also degrade habitat quality for native wildlife and introduce 
diseases, pathogens, or parasites that can spread to native wildlife.  A few of the most non-native invasive animal 
species that occur on the Hoosier are the European starling (Sturnus vulgaris), house finch (Carpodacus 
mexicanus), house sparrow (Passer domesticus), feral cats and dogs (Felis domestia and Canis familiaris), Asiatic 
clam (Corbicula fluminea), zebra mussel (Dreissena polymorpha), and the rusty crayfish (Orconectes rusticus) 
 
Many exotic invasive species have been successful, largely due to human alteration of the landscape.  This 
suggests that land management practices may at least limit the impacts of exotic wildlife.  By managing habitats 
specifically for native wildlife, native species may be better able to cope with the many threats presented by exotics.  
Ecological communities have characteristics that promote invasion by exotic species.  The level of human-induced 
disturbance is one of the most important features that make a community susceptible to invasion by exotic species 
(Hobbs 1989).  Generally, human disruptions of natural communities through soil alterations, removal of vegetative 
cover, or suppression of natural disturbance regimes seem to promote the invasion of a community by exotic 
species, whereas intact communities may be more difficult to invade.   
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Habitat Communities and Species Descriptions 
 

A. Cliff Communities include cliffs characterized by the vertical exposures of resistant bedrock, and may 
have associated overhangs.  Their aspect and amount of shading are significant in determining what 
vegetation and animal species may be present.  The upper portion of cliffs is often within the dry forest 
community while the lower part is in mesic forest.  With one exception, the only cliffs on the Forest known 
to have Regional Forester’s sensitive species are associated with mesic forests, and are composed of 
sandstone.  This habitat is rather limited and subject to disturbance by rock climbing, rappelling, and other 
recreational uses near rock shelters. 
 

 
Table 20.  RFSS Animal Species within Cliff Communities: 

  
Species Common Name Ecoregion  

Section/Subsection 
Neotoma magister Allegheny Woodrat Shawnee Hills/Crawford Upland 
Aneides aeneus Green Salamander Shawnee Hills/Crawford Upland 

 
SVE Panel Comments for Habitat Group 

 
 This habitat type is vulnerable to damage from hiking, unregulated equestrian use, illegal ATV use, and 

rock climbing.   
 Threats to animal species include fragmentation and the presence of barriers that may influence animal 

distribution (i.e. roads).   
 A protection buffer should be established around cliff habitat.   

 
Species Summaries 

 
1.  Allegheny Woodrat (Neotoma magister) 
 
Ranking:  G3G4, N3N4 
 
Distribution 
This species range is primarily in the Allegheny Plateau to portions of the Highland Rim.  The species has a fairly 
large range in the eastern United States, but has been extirpated or declining over about 35% of that range 
(Natureserve 2004).   In Indiana, Allegheny woodrat is apparently restricted to cliffs and escarpments in the 
heavily forested hills of south-central Indiana.  Allegheny woodrat is rare on the Hoosier, where the species is at 
the edge of its range, and is suspected to have declined in numbers.  The 1993 woodrat survey (Madej and 
Johnson) found evidence of their presence at one site within the Forest boundary in Crawford County. 
 
Habitat 
The preferred habitat of the Allegheny woodrat includes caves, rock shelters, tumbled boulders, and outcrops 
with deep crevices.  Crevices and openings in rock or among boulders are used for den sites, and must be 
present.  Breeding occurs in late winter and litters of young are born in April and May (Mumford and Whitaker 
1982).  This species feeds mostly on vegetation, fruits, seeds, and nuts (including oak and hickory mast) and 
requires an adequate supply to store for winter.   Before massive losses of American chestnut due to chestnut 
blight, Allegheny woodrats relied on chestnut mast, but now they use oak, American beech, and hickory, as well 
as some soft mast species such as blackberry, grape, and blueberry (Castleberry et al. 2001).  When mast levels 
are low, woodrats eat fungi, green vegetation, and fruits (Kurta 1995).  Existing populations in Indiana are 
restricted primarily to south-facing limestone bluffs on the Ohio River.   
 
Species Specific Direct and Indirect Effects 
Forest management practices have the potential to affect Allegheny Woodrat populations.  Habitat loss and 
fragmentation caused by logging activities could cause declines in Allegheny woodrat populations for many 
reasons. Confirmed predators of the Allegheny woodrat include great horned owls and cooper’s hawks (Kurta 
1995).  Increased fragmentation may increase predation risk by raptors (Balcom and Yahner 1996) and incidence 
of raccoon roundworm transmission, since woodrats collect material from raccoon latrine sites. This effect may be 
compounded by the loss of safe habitat corridors between populations (NatureServe 2001).  The loss of corridors 
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further impacts woodrats by decreasing immigration and emigration associated with dispersal, and ultimately 
affecting gene flow. 

 
Mast is an important component of the Allegheny woodrat’s diet, and during years of poor mast, declines in 
woodrat populations have been noted.  Damage done to stands of oak species by the gypsy moth or reduced 
oak/hickory regenerations will likely have impacts on woodrats that rely heavily on caches of hardy, less-
perishable food sources during the winter months when vegetation is less available.  Oak trees infested by gypsy 
moths are defoliated and mast drops to zero for several years after the infestation (NatureServe 2001).   

 
Castleberry et al. (2001) found that individuals used clearcut and forested areas in proportion to their availability, 
but that a small mast crop caused woodrats to increase foraging movements and home range size.  Thus, 
clearcuts themselves may not impact woodrats, but selective removal of mast-producing species might affect the 
woodrat’s ability to find food. 

 
2.  Green Salamander (Aneides aeneus) 
 
Ranking:  G3G4, N3N4 
 
Distribution 
This species is widely but patchily distributed in the Appalachian region.  Subpopulations that are isolated, 
disjunct, or located at the periphery of the species range tend to be threatened or declining.  Biologists 
discovered this species in Indiana during the 1993 survey for Allegheny woodrat (Madej and Johnson 1993).  A 
small population was found in the cliffs in the Little Blue River watershed in Crawford County.  Another population 
occurs in the Ohio River bluffs in Perry County.  Green salamanders are rare on the Forest and populations are 
disjunct from the majority of the species range by about 200 miles. 
 
Habitat 
Aneides aeneus inhabits cracks and crevices in moist limestone cliffs, and it may also use nearby woody debris.  
The species breeds from May to September laying eggs in rock crevices, rotting stumps, or similar dark, damp 
places.   Although the species is most frequently reported residing in crevices of cliffs and outcroppings, they rely 
on the forest that surrounds the cliffs for humidity requirements and often to shade the cliffs from drying heat 
(Petranka 1998).  Dispersal is hindered by forest clearing in the immediate vicinity of rocky cliffs used by green 
salamanders (Petranka 1998). 
 
Species Specific Direct and Indirect Effects 
Petranka (1998) suggested that for logging, forest buffers of at least 100 m in width should be left around rocky 
habitats inhabited by green salamanders.  The removal of trees in the vicinity of green salamander breeding and 
foraging habitat would have almost immediate consequences, if humidity and shade were reduced.  A population 
would likely abandon such a location, or perish as a result of the harsh conditions.  The habitat would not be 
again habitable until former characteristics returned.  

 
Reduced gene flow may result when logging around rocky habitats prevents animal movements (Petranka 1998).  
Snyder (1991) added that creating openings in the canopy, as is caused by forest thinning, could cause 
salamanders to suddenly leave rocky habitats because shade has been reduced.  Deforestation may be more 
detrimental to populations of green salamanders than the destruction of rocky outcroppings (Pennsylvania 
Department of Conservation and Natural Resources 2002).   
 

Habitat Group Direct and Indirect Effects 
Although Alternatives 1, 3, 4, and 5 do propose timber harvest, timber sales generally avoid rocky habitats.  Cliff 
habitat is protected under all draft Alternatives by the following standard (Chapter 3, Forest Plan), and would offer 
protection for all known Allegheny woodrat and green salamander populations: 
  

∗ Prohibit timber harvests within a distance of 100 feet from the top and base of large cliffs or overhangs  
except for the salvage of dead and dying trees, or sanitation harvest.  Trees harvested outside but near this 
zone would require directional felling away from the cliff area.  These rock outcrop habitats are not limited 
to solid cliffs and may include discontinuous rock faces (i.e. fractured cliffs, discontinuous large blocks). 

 
The use of this standard should prevent opening the canopy around cliff features and remove the potential for 
effects associated with commercial timber harvesting.  However, if a timber harvest did occur adjacent to rocky 
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cliffs used by these species, immigration and emigration associated with dispersal could decrease, and ultimately 
gene flow could be reduced. 
 
Cummulative Effects 
These two RFSS are threatened with habitat loss as agricultural and residential lands expand into rural or forested 
areas.   In Pennsylvania, increased residential and agricultural development near woodrat sites may increase 
threats to populations via greater incidence of great horned owls (increased predation risk) and raccoons 
(increased risk of raccoon roundworm exposure) (Balcom and Yahner 1996).  The removal of trees in the vicinity of 
green salamander habitat would likely result in a reduction of humidity and shade.  A population would likely 
abandon such a location, or perish as a result of the harsh conditions.  The habitat would not be again habitable 
until former characteristics returned. Private lands surrounding the Hoosier will continue to be a mixture of 
harvested forest, nonnative open pastures, and crop fields. 
 
Woodrat populations are affected by changes in mast production.  Is it very likely that the demise of the American 
chestnut in the eastern United States during the 1930s and 1940s had negative impacts on woodrats (Wright and 
Kirkland 1999), partly because chestnut mast was thought to be a main component of the woodrat diet (Poole 
1940).  By the 1940s, massive losses of American chestnut from chestnut blight resulted in the loss of a food 
source and housing material (Wright and Kirkland 1999). Today, gypsy moth defoliation of oaks threatens to reduce 
the available foraging habitat and food source 
 
Land adjustments provide an opportunity to protect or enhance habitats sensitive species need that may be located 
partially on or adjacent to National Forest System lands.  Perhaps the greatest benefit of land adjustments for 
wildlife is the ability to acquire tracts that contain unique habitats or those in short supply on the Forest.  Wetlands, 
cave and karst areas, riparian zones, cliffs and rock shelters, open lands, barrens, and glades all are special 
habitats of value to wildlife.   

 
Present or reasonably foreseeable future activities on NFS lands include the conversion of nonnative pines in the 
area to native hardwoods, either naturally or through vegetation management such as timber harvest.  This 
conversion would benefit both of these species.   

 
Table 21.  Effects Summary and Determination of RFSS Cliff Communities Animal Group: 
 

Cliff Communities 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↔ ↔ ↔ ↔ ↔ 
Habitat 
Quality 

↔ ↓ ↔ ↔ ↔ 
Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 
 

Determination Rationale 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was chosen for both RFSS animal species that use cliff habitat as 
their principal habitat.   Standards and guidelines should offer protection from timber harvest for these species by 
providing a buffer around large cliffs or overhangs.  However, if a timber harvest did occur adjacent to rocky cliffs 
used by these species, immigration and emigration associated with dispersal could decrease, and ultimately gene 
flow could be reduced.   These potential impacts would be greatest with Alternatives 4, 3, 5 and 1 respectively.  

 
Barriers to dispersal such as roads are high threats to both of these species during migration.  Thus, an increased 
amount of road construction could lead to a decrease in populations.  The amount of miles of road development 
varies by alternative (Table 19, Forest Service Local Road Development For the Next 10 Years).  Alternative 2 has 
the least amount of road construction.  This could result in a slight reduction of edge effects and forest 
fragmentation.  Of all the alternatives, Alternative 4 will create the greatest number of roads, and the most miles of 
road due to the increase in timber harvest operations.  This alternative would exhibit the strongest effects 
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associated with road construction/reconstruction.  Alternatives 1 and 5 have more miles of road than both 
Alternatives 2 and 3 due to the number of roads necessary to carry out single-tree techniques.   

 
Alternative 2 does not allow timber harvesting including tools such as sanitation harvest.  Although this would likely 
result in a closed canopy, there are numerous insect pest and diseases that can affect the forest ecosystem 
including defoliating insects.  Oak declines are expected to increase with the imminent establishment of the 
European gypsy moth on the Hoosier.  Implementation of selected forest management before pest establishment 
would lessen effects that the pest could have on a stand (Gottschalk 1993).  Damage done to stands by 
infestations of pest species could have long lasting impacts on the quality of this habitat by opening the canopy and 
reducing the amount of mast production.   For a thorough review of the native and exotic insects and diseases 
affecting the Hoosier National Forest, see pages 222 – 235 in “The Hoosier-Shawnee Ecological Assessment” 
(2004).  
 
B. Mesic Forest Communities contain large trees that dominate the forest creating a canopy closure of greater 
than 80 percent.  Oaks are typical of south and west facing slopes.  Beech and sugar maple are more frequent on 
north and east aspects, and in ravine bottoms.  Forest composition may vary with the type and depth of bedrock.  
Sensitive species inhabiting mesic forests include: 
 
Table 22.  RFSS Animal Species within Mesic Forest Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

Dendroica cerulea Cerulean Warbler Highland Rim/Brown County Hills 
- Shawnee Hills/Crawford Upland 

Papaipema astuta Astute Stoneroot Borer Moth Shawnee Hills/Crawford Upland 

Papaipema rutila Mayapple Borer Moth Shawnee Hills/Crawford Upland 
Hills/Crawford Upland and 
Escarpment 

Pieris virginiensis West Virginia White  Shawnee Hills/Crawford Upland 

 
SVE Panel Comments for Habitat Group 
 

 Species utilizing this habitat type can be negatively impacted by fire suppression, lack of regeneration 
activities and oak/hickory decline.   

 Loss of important tree species to disease, parasites, and fungus may also reduce quality of the habitat.  
 Prescribed fire should be used in the uplands to maintain white oaks and create canopy openings, using 

rivers as natural firebreaks.    
 For the cerulean warbler, focus on retaining/consolidating large habitat patches – minimum 1000 acres.  

 
Species Summaries 

 
1.  Cerulean Warbler (Dendroica cerulea) 
 
Ranking:  G4, N4B 
 
Distribution 
This species is most abundant on the Cumberland Plateau, but ranges across much of the eastern United States 
and adjacent Canada.  Mumford and Keller (1984) say that this species is most abundant in Indiana in the hills of 
the south-central part of the state.  Cerulean warbler is uncommon and local on the Hoosier, and suspected to be 
declining locally because of fragmentation of local habitat on adjacent private lands. 
 
Habitat 
The cerulean warbler is a canopy-foraging insectivore that is almost always found in large tracts of deciduous 
broadleaf hardwood forests with open understories (Hamel 2000a).  Habitats may be wet bottomland, mesic 
slope, or upland (Hamel 2000a), ranging in elevation from 30 – 1000 m (Hamel 2000b), though it is believed to 
prefer floodplain sites or other mesic conditions (Lynch 1981, Garber et al. 1983, Kahl et al. 1985, Robbins et al. 
1992).  The species is considered to be sensitive to patch size, avoiding smaller areas, but the threshold size is 
not known (Hamel 2000a).    
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Species Specific Direct and Indirect Effects 
Loss of mature deciduous forest is the most serious long-term problem facing this species on its breeding 
grounds, especially in stream valleys (Hamel 2000b).   The impact of habitat loss is enhanced by the cerulean 
warbler’s apparent need for large forest patches (Hands et al. 1989a).  The species is rarely found in patches 
smaller than 250 hectares in size, but in certain areas, remaining forest fragments are much smaller (Robbins et 
al. 1992).  Hamel (2000a) mentioned that the surrounding landscape influences effects of fragmentation on birds.  
In agricultural landscapes, bird presence is related to fragment size and amount of agricultural land in the 
surrounding area, but in forested landscapes, populations seem to coexist with forest management activity.  In 
fact, small gap formations may enhance populations locally (SVE Panel 2002). Small gaps are very important in 
that they enhance local habitat selection, however, the edge effects created by gaps may be detrimental on a 
larger scale (SVE Panel 2002).  

 
Nest parasitism by brown-headed cowbirds is considered to be an important factor in cerulean warbler declines 
(Robbins et al. 1992).  Difficulty in locating and monitoring nests has meant that few researchers can comment on 
the rates and effects of parasitism, but Peck and James (Hamel 2000a) reported 18% nest parasitism rates.  
More recently, a study in Illinois showed a 75% parasitism rate in the Illinois Ozarks and an 80% rate in the 
Mississippi Palisades State Park (Rosenberg et al. 2000).  Hamel (2000b) commented that overlapping ranges of 
cowbirds and cerulean warblers probably did not occur recently, and that increases in cowbird parasitism are 
therefore due to changes in habitat configuration caused by humans.  In south-central Indiana, research has 
shown positive edge effects for brown-headed cowbird abundance, and a higher abundance of cowbirds as forest 
openings increase in size (Faaborg et al. 1998).   

 
Managed forest stands can also be effectively lost because of harvest rotation regimes that are too frequent to 
allow stands to mature enough to benefit cerulean warblers (Robbins et al. 1992).  Because of the need for 
mature forest with specific structure (e.g., very tall trees with distinct zonation in the understory, changes in forest 
management that includes more frequent logging or clearcutting renders the habitat unavailable to birds (Hamel 
2000a). Using single-tree/group selection for timber harvesting should retain large trees. Prescribed fire used in 
the uplands can create canopy openings that are important to this species. 
 
2.  Astute Stoneroot Borer Moth (Papaipema astuta) 
 
Ranking:  G3G4, N3N4 
 
Distribution 
Ranging from New York to Virginia, west to Indiana and north to Michigan with at least twenty known populations, 
the astute stoneroot borer moth has a moderately limited range.  The larvae feed exclusively on stoneroot 
(Collinsonia canadensis), which typically occurs in dry-mesic forests.  The moth has two known occurrences in 
Indiana.  On the Hoosier, the moth occurs within the Cloverlick Special Area. 
 
Habitat 
Papaipema astuta is a moth that is obligately associated with stoneroot, which occurs in rich woods.  Conditions 
needed to maintain a population include substantial amounts of the larval food plants and may include other 
habitat parameters such as lack of complete dormant season burns.   
 
Species Specific Direct and Indirect Effects 
This species appears to be quite threatened due to the loss of habitat and fragmented nature of remnants 
containing habitat suitable for this species.  Sugar maple casts a denser shade than most other trees, and an 
increase of these trees in the canopy may make light levels become insufficient for some plant species including 
Collinsonia canadensis.  Prescribed burning which is used to increase oak/hickory regeneration may have 
varying affects on this borer moth.  After a fall, winter, or spring burn, food plant patches are often unoccupied or 
nearly so by immatures of this species since most are killed during the fire. A year later, however, the same patch 
may be very good habitat if there are unburned refugia adjacent (Natureserve 2004).   
 
3.  Mayapple Borer Moth (Papaipema rutila) 
 
Ranking:  G4, N4 
 
Distribution 
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This moth ranges from Wisconsin south to Illinois, east to New York and south to Virginia.  The species is known 
from two sites in Indiana.  There is one known occurrence of the moth on the Hoosier within the Clover Lick 
Special Area. 
 
Habitat 
Papaipema rutila occurs only where there are large populations consisting of several hundred plants of mayapple 
(Podophyllum peltatum).  Mayapple is the sole larval food of this species, which typically occurs in dry-mesic 
forests.  Conditions needed to maintain a population of this species include substantial amounts of the larval food 
plants and may include other habitat parameters such as lack of complete dormant season burns.   
 
Species Specific Direct and Indirect Effects 
This species appears to be quite threatened due to the loss of habitat and fragmented nature of remnants 
containing habitat suitable for this species.  After a fall, winter, or spring burn, food plant patches are often 
unoccupied or nearly so by immatures of this species since most are killed during the fire. A year later, however, 
the same patch may be very good habitat if there are unburned refugia adjacent (Natureserve 2004). 
 
4.  West Virginia White (Pieris virginiensis) 
 
Ranking:  G3G4, N3N4 
 
Distribution 
This butterfly occurs throughout the eastern United State, with a range centered in the southern and mid-
Appalachians.  This species is at the extreme edge of its range in Perry and Crawford counties in Indiana, 
occurring in the Shawnee Hills region.  Although currently well over 100 populations exist throughout the species 
range, this butterfly is unusually vulnerable to forest fragmentation and is now threatened by the uncontrolled 
spread of garlic mustard (Alliaria petiolata) into its habitat. Garlic mustard out-competes native herbs used as 
food plants. 
 
Habitat 
Pieris virginiensis is a small butterfly found in mesic forests, most often near streams.  The primary food plant of 
this butterfly is toothwort (Dentaria species).  It usually is single brooded in April to May (Glassberg 1999).   
 
Species Specific Direct and Indirect Effects 
This species is not found in open habitats of any kind, and adults do not leave the forests or cross powerlines, 
unshaded roads, etc.    
 

Habitat Group Effects 
The RFSS species that use mesic forest as their principal habitat vary greatly in their response to management 
activities.  For detailed description of effects, see the specific direct and indirect effects for each species.  The 
primary threat to mesic habitat is loss of habitat to development or logging.   
 
Cumulative Effects 
Historical factors affecting mesic forest habitat within the planning area include: the use of fire and the clearing of 
land for agriculture by Native Americans common in the 1400’s, followed by the massive deforestation and slash 
fires used by European settlers as they began clearing the land for agriculture between 1750 and 1940 (Pimm and 
Askins 1995).  At the time of European settlement, essentially the entire area was forested (Potzger et al. 1956).  
By the late nineteenth century, most of the forest had been cut, with only small woodlots remaining, and all of the 
forest had been subjected to fire and grazing by livestock (DenUyl 1947, DenUyl and Day 1939). 
 
As farms were abandoned during the early 1900’s, the amount of forest in the eastern region has gradually 
increased (Pimm and Askins 1995).  At the time, most slopes had been selectively cut over many years, and 
virtually all the land had been grazed by cattle and hogs.  Following acquisition by the federal government, many 
ridgetops, severely eroded from past land use, were planted to pine beginning in the 1930's to prevent further soil 
loss.   
 
Local bans on fires and regional laws forbidding this activity came into affect after the start of the 20th century 
removing this type of disturbance from the landscape.  The suppression of fire resulted in a significant shift in 
species composition, structural complexity, and landscape pattern across much of the region (Weaver and Ashby 
1971, Parker 1989, Fralish et al. 1991).  Eastern hardwood forests, including the Hoosier, are relatively young and 
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even-aged with less species diversity, vertical structure, natural canopy gaps, large woody debris, and other 
structural features than pre-European settlement forests. The average patch size is smaller and there are fewer 
large blocks of interior mature forest than were present in the pre-European settlement forests (USDA 2000).   Fire-
intolerant species such as sugar maple and American beech became established at the expense of fire-adapted 
oak and hickory species during the period when fire control measures were enacted across the region (Schlesinger 
1976, Lorimer 1985).  Thus, the effects of periodic fire maintaining a healthy oak-hickory forest were removed. 
 
Table 23.  Effects Summary and Determination of RFSS Mesic Forest Communities Animal Group: 
 

Mesic Forest Communities 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat Quantity ↔ ↔ ↓ ↓ ↔ 
Habitat Quality –Cerulean Warbler ↑ ↑ ↔ ↔ ↑ 
Habitat Quality – Astute Stoneroot 
Borer Moth 

↑ ↓ ↑ ↑ ↑ 

Habitat Quality – Mayapple Borer 
Moth 

↑ ↓ ↑ ↑ ↑ 

Habitat Quality – West Virginia White ↔ ↑ ↓ ↓ ↔ 
Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 

 
Determination Rationale 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was chosen for all RFSS animal species that use mesic forest as 
their principal habitat.  The astute stoneroot borer moth and mayapple borer moth both benefit from prescribed 
burning and techniques that stop or reduce the rate of woody encroachment.  For these reasons, habitat quality is 
increased under Alternatives 1, 3, 4, and 5.  Alternative 2, which does not allow vegetation management will likely 
have a negative impact on habitat quality for these two species.  Conversely, West Virginia white does not use 
open habitats and quality of habitat would likely decrease with burning and timber harvest making Alternatives 1, 3, 
4, and 5 less desirable for this species.   
 
The cerulean warbler needs mature forest with specific structure (e.g., very tall trees with distinct zonation in the 
understory.  However, small gaps are very important to the species in that they enhance local habitat selection.  
Although the species does not benefit from clearcuts, single-tree and group selection should retain large trees. 
Single-tree selection and prescribed fire can create canopy openings that are important to this species.  For a more 
detailed analysis of this species, refer to the SVE Section of this document. 

 
C. Dry Forest Species use areas that contain trees that dominate the forest creating a canopy closure of greater 
than 80 percent, and may be rocky.  Oaks are typical of south and west facing upper slopes, and on ridgetops.  
Forest composition may vary with the type and depth of bedrock.  This community often grades imperceptibly into 
mesic forests.  Sensitive species inhabiting dry forests include: 
 
Table 24.  RFSS Animal Species within Dry Forest Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

Crotalus horridus Timber Rattlesnake Highland Rim/Brown County 
Hills - Shawnee Hills/Crawford 
Upland and Escarpment 

Amblyscirtes belli Bell’s Roadside Skipper Shawnee Hills/Crawford 
Upland 
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SVE Panel Comments for Habitat Group 
 

 Due to the lack of natural disturbance, small openings should be created in the forest canopy (single- tree 
selection).   

 Prescribed burning in the spring or late fall will help keep the understory open, so long as the burn does not 
directly impact animal populations.    

 Leave behind fallen trees in areas where timber harvesting is done. Downed logs and brush piles are 
habitat components that are important as birthing/foraging sites and also provide an effective source of 
cover for many reptiles and amphibians.  

 
Species Summaries 

 
1.  Timber Rattlesnake (Crotalus horridus) 
 
Ranking:  G4, N4 
 
Distribution 
The timber rattlesnake has a large range in the eastern U.S., but occurrence is spotty.  Greatest abundance of 
this species is found at the high-density denning sites of the Appalachian Mountains from Northeastern Alabama 
to Pennsylvania (Brown 1993).  In Indiana, the species has been reported in Brown, Lawrence, Jackson, Martin, 
Orange, Perry, and Clark counties. Viable populations are found in Morgan Ridge Recreation Area on the 
Hoosier (SVE Panel 2002). 
 
Habitat 
Ideal habitat for the species in the central Midwest is described by Minton (1972) as consisting of high, dry ridges 
with oak-hickory forests and open areas.  After the active season, snakes migrate to the winter dens where they 
hibernate for between 7.5 and 9 months, depending on geographic location (Brown 1982, Brown 1991). Dens are 
underground crevices usually found in rocky areas (Brown 1993).  Gravid females bask on rocks in close 
proximity to the den, and use rockier, less forested habitat than males and nongravid females (Reinert 1984).  
Summer habitat is deciduous and mixed forests for males and non-gravid females occasionally located several 
miles from den sites.  The species also uses “transient areas,” after emerging from den sites in the spring to bask 
before dispersing to summer habitats.  These areas tend to “be broken by the rough topography and rocky terrain 
near the den site and support more open woodland with exposed clearings and shelter rocks” (Brown 1993).  
Transient habitats are also used as gestating and birthing sites (Brown 1993).   
 
Gravid females travel shorter distances than males and non-gravid females (Reinert and Zappalorti 1988).  On 
average, females moved 280 meters from den sites, and one male traveled 1400 meters (Brown et al. 1982).  
Yet, movements as large as 7.2 km have been recorded from den sites (Tyning 1992).  During migration, this 
species is at risk as habitats become increasingly fragmented.   
 
Males tend to have larger activity areas than females (Reinert and Zappalorti 1988).  In southern Indiana, home 
range size ranged from 112 to 382 ha for males and from 15 to 181 ha for females (Walker 2000).  Male home 
range sizes expanded in the late summer.   
 
Species Specific Direct and Indirect Effects 
Timber rattlesnakes may have evolved with oak-hickory forests and the invasion by beech-maple leads to 
changes in vegetation composition and ultimately habitat quality. Also, small mammal populations may be higher 
in an oak-hickory forest due to mast production.  Most areas today are totally shaded and this change in 
vegetation structure is very significant for this rattlesnake (SVE Panel 2002).  The SVE Panel (2002) 
recommended that small openings in the forest caused by natural disturbances (single tree fall) should be 
maintained or imitated (single-tree selection).  Small selective cuts (2-4 ha plots) would also be beneficial in 
providing openings for basking sites.   However, even-aged management practices could cause significant 
negative impacts.  Generally, timber sales avoid rocky habitats, and standards and guidelines (Chapter 3, Forest 
Plan) provide protection for large cliffs or overhangs.  Prescribed burning in the spring or late fall will help keep 
the understory open, as long as burning does not directly impact populations. The mechanical removal of trees in 
the understory will be required if fires are absent or don’t burn hot enough. 

 
Following harvest with Alternatives 1, 3, 4, and 5, prescribed burning would assist in the conversion of stands to 
the oak-hickory type.  Seral communities transition to climax conditions naturally, or they can be converted to 
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climax species through forest practices such as single-tree selection.  Under Alternative 2, late seral oak-hickory 
stands would transition to climax beech-maple stands over time.  Under single-tree selection, which is 
emphasized in Alternatives 1 and 5, stands would transition to beech-maple stands.  Conversely, stands can be 
managed through vegetation management to maintain the seral oak-hickory type, which is valuable to an array of 
plant and animal species. Only Alternatives 3 and 4 will result in an similar or increased amount of oak-hickory 
over time (Table 15). 

 
Barriers to dispersal are high threats during migration.  Thus, an increased amount of road construction could 
lead to a decrease in populations.  The amount of miles of road development varies by alternative (Table 19).  
Alternative 2 has the least amount of road construction.  This could result in a slight reduction of edge effects and 
forest fragmentation.  Of all the alternatives, Alternative 4 will create the greatest number of roads, and the most 
miles of road due to the increase in timber harvest operations.  This alternative would exhibit the strongest effects 
associated with road construction/reconstruction.  Alternatives 1 and 5 have more miles of road than both 
Alternatives 2 and 3 due to the number of roads necessary to carry out single-tree techniques.   
 
2.  Bell’s Roadside Skipper (Amblyscirtes belli) 
 
Ranking:  G3G4, N3N4 
 
Distribution 
Bell’s roadside skipper is uncommon to imperiled throughout most of its range.  While this skipper is not 
imminently imperiled there appears to be reasonable doubt that this species should be considered secure 
(Natureserve 2004).  The species is found mostly in the southeastern United States, but also occurs in the 
southern Midwest and south-central states to Texas.  This species is at the extreme edge of its range in Perry 
County in Indiana, occurring in the Shawnee Hills region.  Bell’s roadside skipper is rare on the Forest, and the 
habitat it occurs in (dry, open forest) needs active management for maintaining the population. 
 
Habitat 
This species occurs most often in grassy areas in and at edges usually along creeks (Opler and Malikul 1992). 
Biologists believe larvae feed largely on wood oats (Chasmanthium latifolium).  It is usually two-brooded, the first 
in mid-spring and the second in mid-summer (Glassberg 1999).   
 
Species Specific Direct and Indirect Effects 
This species occurs in sites having barrens-like attributes.  Forest succession due to fire suppression, 
clearcutting, soil compaction, increased recreation, and loss of habitat to agriculture are all threats to this species.   
Habitat restoration is important strategy for conservation of this habitat type.    
 

Habitat Group Direct and Indirect Effects 
The habitat used by these species may be ecologically unstable in the absence of fire, rapidly succeeding toward 
mesic conditions with increasing numbers of shade tolerant plants (Packard 1988).  Without disturbance, the 
canopy will close (increased shading), and the understory will become less open and dominated by shrubs instead 
of herbaceous cover.   

  
Current vegetation has changed substantially on the Hoosier due to a number of factors associated with human 
land use throughout the planning area.   Conditions have changed more from anthropogenic factors than the 
natural forces that used to maintain the landscape including fire suppression, intensive forest management, 
grazing, and widespread development of roads associated with development, recreation, and timber harvest.   The 
landscape is also impacted by consequences associated with these activities such as exotic species invasion, 
alteration of natural disturbances, and the fragmentation and isolation of habitat patches.  Fragmentation can alter 
the dynamics of dispersal and immigration, which are necessary for maintenance of some populations at a regional 
scale.  Focusing a portion of even-aged management into MA 3.3 as proposed under Alternatives 3, 4, and 5 will 
likely result in less fragmentation across the Forest. 
  
The encroachment of exotic species and simultaneous reduction in native vegetation is another effect on this 
habitat community.  Plants and vegetation native to the area provide wildlife species with the natural habitats in 
which they evolved.  Exotic species can quickly take over an area as the dominant plant type reducing the diversity 
of vegetation that is important to wildlife species.  This could lead to a reduction in small mammals, the prey of the 
timber rattlesnake, or the foodplants of Bell’s roadside skipper. 

 
Cumulative Effects 
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All alternatives would increase the acreage of mature hardwood above the current condition.  Even Alternative 4, 
which proposes to harvest the greatest amount of timber would result in an increased acreage of mature hardwood.  
Alternative 2, which proposes no harvesting, would result in the greatest amount of mature hardwood.  However, 
the lack of harvesting and prescribed fire in Alternative 2 would result in the greatest change in the oak-hickory 
component as the forest continues to age and shift to the more shade-tolerant species (Table 15).  Without 
management, this conversion to more shade-tolerant species would continue over time as the stands continued to 
age.  If fire were removed from the prescription, all alternatives would be expected to result in a decrease in the 
oak-hickory component.  Through the combined use of harvesting and burning, the Forest can maintain the oak-
hickory component.   
 
Present or reasonably foreseeable future activities on private land that may affect these species include 
construction or use of roads, conversion of forested areas to agricultural use, timber harvesting, and activities 
associated with residential development in rural or forested areas.  Private lands surrounding the Hoosier will 
continue to be a mixture of harvested forest, nonnative open pastures, and crop fields. 

 
Present or reasonably foreseeable future activities on NFS lands include the conversion of nonnative pines in the 
area to native hardwoods, either naturally or through vegetation management such as timber harvest.  A source of 
cumulative effect to the timber rattlesnake and Bell’s roadside skipper, as well as other species, is the gradual 
consolidation of forest tracts through acquisition of private lands within the Hoosier National Forest proclamation 
boundary.   
 
The cumulative effects of these alternative plus past actions, ongoing actions, and foreseeable future actions would 
be a forest with habitat for a wide variety of species native to central hardwood forests.   
 
Table 25.  Effects Summary and Determination of RFSS Dry Forest Communities Animal Group: 
 

Dry Forest Communities 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↔ ↔ ↔ ↔ ↔ 
Habitat 
Quality 

↑ ↓ ↑ ↑ ↑ 
Determination 
(for community group) 

MI LI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 

 
Determination Rationale 
Timber harvest and prescribed burning are the most effective tools that set back succession and maintain or 
increase suitable habitat for these species.  For this reason, Alternative 2 will likely result in a decrease in the 
quality of dry forest habitat, and could result in reduced viability of the timber rattlesnake and Bell’s roadside 
skipper.  This alternative received a determination of likely to impact individuals or habitat with the 
consequence that the action may contribute towards federal listing or result in reduced viability for the 
population or species. 
 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was selected for Alternatives 1, 3, 4, and 5.  Certain components 
of these alternatives such as the use of prescribed burning, single-tree and group selection will likely benefit the 
habitat utilized by the timber rattlesnake and Bell’s roadside skipper.  However, more intensive timber harvest like 
clearcutting could negatively impact this species. 
 
D.  Barrens Communities are natural communities having tree canopy cover of 20 to 60 percent usually of post 
oak (Quercus stellata) and a ground cover dominated by prairie grasses, especially Indian grass (Sorghastrum 
nutans), little bluestem (Andropogon scoparius), and big bluestem (A. gerardii).  They have thin soils over limestone 
or occasionally sandstone bedrock.  The barrens typically occur as isolated communities within the matrix of dry 
forests.  Sensitive species inhabiting these areas include: 
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Table 19.  RFSS Animal Species within Barrens Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

Calephelis muticum Swamp Metalmark Shawnee Hills/Crawford Upland 
Cycnia inopinatus Unexpected Milkweed Moth Shawnee Hills/Crawford Upland 

Dorydiella kansana Kansas Preacher Shawnee Hills/Crawford Upland 
Erynnis martialis Mottled Duskywing Shawnee Hills/Crawford Upland 
Fitchiella robertsonii Robertson’s Elephant Hopper Shawnee Hills/Crawford Upland 

Flexamia reflexus Indian Grass Flexamia Shawnee Hills/Crawford Upland 
Papaipema beeriana Beer’s Blazingstar Borer Moth Shawnee Hills/Crawford Upland 
Papaipema marginidens Margined Borer Moth Shawnee Hills/Crawford Upland 

Parasa indetermina Wild Rose Slug Moth Shawnee Hills/Crawford Upland 
Polyamia herbida Prairie Panic Grass 

Leafhopper 
Shawnee Hills/Crawford Upland 

Schinia jaguarina Jaguar Flower Moth Shawnee Hills/Crawford Upland 

Dorycephalus sp. Either D. balli 
or D. delongi 

Shovel-headed leafhopper N/A – No known occurrences 
within the Hoosier. 

 
SVE Panel Comments for Habitat Group 
 

 This habitat is sensitive to woody encroachment and active management is needed to maintain habitat 
quality (good indicator of management actions).   

 Management should include overstory thinning/girdling with prescribed burns.  
 Control (or eliminate if possible) exotics.  If manpower permits, hand-pulling is preferable to the use of 

herbicides. 
 
Species Summaries 

 
1.  Swamp Metalmark (Calephelis muticum) 
 
Ranking:  G3G4, N3N4 
 
Distribution 
Swamp metalmark exists mostly as small, isolated remnant colonies with little potential for recolonization in most 
of its range.  Although this is a typically northern species, there are out-lying populations in southern Indiana and 
nearby parts of Kentucky.  Swamp metalmark is very rare on the Hoosier, known at only one site in Perry County. 
 
Habitat 
This species typically occurs in moist open woods (around fens, wetlands, lake, and pond shores) usually on 
calcareous soils, and may be susceptible to woody encroachment.  The species is single brooded in July, and 
double brooded in June and August (Glassberg 1999).  Larvae feed on the foliage of thistles.   
 
2.  Unexpected Milkweed Moth (Cycnia inopinatus) 
 
Ranking:  G4, NNR 
 
Distribution  
This species is known from Massachusetts west to Wisconsin, south to Arkansas and east to North Carolina.  
Within Indiana, this species is found primarily in the southern third of the state, with scattered sightings in the 
Kankakee Valley and Indiana Dunes.  There are approximately 10 populations of this species in Indiana, six of 
which occur on the Hoosier within the following barrens: Clover Lick, Boone Creek, and Harding Flat. 
 
Habitat 
This species prefers some shade (10-50%) but needs open grass and forb dominated areas to breed and feed.  
Larvae feed primarily on native Asclepias, including hirtella, tuberosa, verticillata, viridiflora, and viridis (Bess 
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2001).  This species is vulnerable to fire suppression, overgrazing and conversion of barrens and open 
grasslands to agriculture.   
 
3.  Kansas Preacher (Dorydiella kansana) 
 
Ranking:  G3G4, NNR 
 
Distribution 
A species of the southern Atlantic Coastal Plain, with scattered populations around the Great Lakes, most 
Kansas preacher populations are found in extreme southern Florida on coastal prairies.  Three observations for 
this species have been made in Indiana, one occurs on the Hoosier NF in the Clover Lick Special Area. 
 
Habitat 
This species has experienced extensive habitat loss over the last 100 years from fire suppression and the 
conversion of barrens and prairie to agricultural production, which resulted in population declines.  This species 
has an incomplete life history.   
 
4.  Mottled Duskywing (Erynnis martialis) 
 
Ranking:  G3G4, N3N4 
 
Distribution 
Historically, the mottled duskywing occurred on a variety of glade, barrens, savannas, and dry prairie 
communities throughout eastern North America (Opler and Malikul 1992).  This species has been greatly reduced 
in the Midwest, but may now be stable.   In Indiana, this species is known from Crawford, Harrison, and Perry 
counties (Bess 2001).  Mottled duskywing is known on the Forest from three sites in Perry County: Boone Creek 
Barrens, Cloverlick Barrens, and Harding Flats Barrens (Bess 2003, pers. comm.).   
 
Habitat 
Mottled duskywing is usually confined to hilly country, often near woods or in open brushy fields.  Adults are 
closely associated with New Jersey tea (Ceanothus americana), and rarely stray more than a few yards from 
where this shrub grows.  Larvae feed exclusively on Ceanothus leaves (Bess 2001).  This species typically has 
three broods in the Ohio River region, and they can be expected in May, early July, and late August through 
September.  Larvae over-winter in dried leaves at the base of their food plant near the surface making them 
susceptible to winter and spring fires (Olson et al. 2002.).  Yet, the species may be susceptible to woody 
encroachment due to long-term fire suppression.  Many of the nectar sources for adults of this species such as 
Ceanothus americana are dependent upon fire for maintenance of preferred habitat and quickly disappear in its 
absence (Olson et al. 2002). 
 
5.  Robertson’s Elephant Hopper (Fitchiella robertsonii)  
 
Ranking:  G2G3, NNR 
 
Distribution 
This species appears to be distributed primarily within the Ohio River basin.  Robertson’s elephant hopper is an 
extremely rare species, which was only recently “rediscovered” in Illinois and Indiana.  There are only three 
known populations in Indiana, and they are all contained within the Hoosier NF: Clover Lick Barrens, Boone 
Creek Barrens, Harding Flats Barrens.  Within these three sites, it is estimated that several thousand individuals 
(2-5,000) may be produced in a good year.   These Hoosier National Forest metapopulations are of national 
significance.  
 
Habitat 
Fitchiella robertsonii occurs in barrens grasslands, forb dominated sites, on exposed sandstone or limestone-
derived soils.  This is a rare species that is found in areas having an abundance of native grasses and forbs, 
which are the larval food plants.  The species overwinters as a partially grown adult in the leaf litter, and is 
therefore fire-sensitive (Reynolds 2003a).  Yet, the hopper is sensitive to woody encroachment and needs open, 
fire-maintained barrens habitat. Unburned refugia should be left when prescribed burns are conducted.   
 
6.  Indian Grass Flexamia (Flexamia reflexus)  
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Ranking:  G2G3, NNR 
 
Distribution 
This species is found in the barrens of central Kentucky and southern Indiana.  Flexamia reflexus is an extremely 
rare species. There are only five known sites for this species in Indiana, and three of these sites occur on the 
Hoosier National Forest in the following barrens: Cloverlick, Boone Creek and Harding Flats.  One of those sites, 
Cloverlick Barrens, is likely the largest occurrence in the world.    
 
Habitat 
This species is only found in areas of loose, sandy soil or exposed sandstone and limestone-derived soils with an 
abundance of big bluestem (Andropogon gerardii) and Indian grass (Sorghastrum nutans).  These plants are the 
larval food plant.  This species is vulnerable to the fire needed to maintain the barrens habitat in that eggs are laid 
in the dried grass stems and leaves where they overwinter.    When prescribed burns are conducted, unburned 
refugia are essential for this species.  
 
7.  Beer’s Blazingstar Borer Moth (Papaipema beeriana) 
 
Ranking:  G3, N3 
 
Distribution 
This species is known from North Dakota east to Michigan, south to Ohio and west to Illinois. Indiana has only 
four records of this species, and one small population is on the Hoosier National Forest located in Boone Creek 
Barrens.  The observation from the Hoosier National Forest is a first for the southern part of the state and 
represents one of the southernmost occurrences of this species in North America.   
 
Habitat 
The species is generally associated with sandy mesic prairie or fens and was recently discovered in rocky 
barrens on the Hoosier National Forest.  The larvae feed on Liatris spicata.  Like many barren species found on 
the Hoosier, this species is also highly fire-sensitive in that it overwinters as eggs in the leaflitter and is vulnerable 
to mortality from the fires needed to maintain the barrens habitat.   
 
8.  Margined Borer Moth (Papaipema marginidens) 
 
Ranking:  G4, N4 
 
Distribution 
This species is known from Mississippi, South Carolina north to New Jersey, and in Ohio, Kentucky and now 
Indiana.  Historically, the species was also known from New York and Pennsylvania.  The Indiana observation 
within the Clover Lick Special Area on the Hoosier represents a range expansion for the species and is 
considered the most northwest observation.  
 
Habitat 
The species is associated with seeps in barrens communities, but the larval food plant is unknown.  Immatures 
are often killed after a fall, winter or spring burn. However, the same area may be very good habitat the year 
following a burn if unburned refugia are maintained. 
 
9.  Wild Rose Slug Moth (Parasa indetermina)  
 
Ranking:  G4, NNR 
 
Distribution 
Often considered a southern species, Parasa indetermina, is actually more common in northwest Indiana than 
many southern states.  There are approximately 20-30 populations in Indiana, grouped into 6 primary 
occurrences.   These populations are extremely significant in that they greatly extend the known northern range 
of this species and appear to be more robust than those found elsewhere.  Range-wide, this species has rarely 
been encountered in the past 40 years.  Most Indiana populations are small and highly isolated, however, 
relatively large populations (500-1,000 individuals) occur in the Kankakee Sands.  The Hoosier National Forest 
contains two populations of this species in the Cloverlick and Boone Creek Special Areas. 
 
Habitat 
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This species is found in Indiana along the Ohio River, the Kankakee Sands, and the Indiana Dune region.  This 
moth is associated with the prairie rose (Rosa carolina and probably other rose species).   Parasa indetermina is 
extremely vulnerable to fire suppression within prairies and barrens and conversion of habitat to agricultural 
production as this species needs open woodlands or barrens with an abundance of Rosa spp. This moth is also 
highly fire-sensitive because it overwinters as a pupa in a silken cocoon in the leaflitter and is vulnerable to 
mortality from the prescribed fire needed to maintain the barrens habitat.   
 
10.  Prairie Panic Grass Leafhopper (Polyamia herbida)  
 
Ranking:  G2G3, NNR 
 
Distribution 
Found almost exclusively in the high-quality barrens of central Kentucky and southern Indiana, prior to 1992, this 
species was known from fewer than a dozen specimens (Reynolds 2003b).  There are five known sites for this 
species in Indiana, of which three occur on the Hoosier in the Cloverlick, Boone Creek and Harding Flats barrens.  
Range-wide, the only known large populations for this species occur on the Hoosier NF.  The forest is considered 
to hold an important metapopulation of this rare species.   

 
Habitat 
This species is found only in areas of loose, sandy soil or exposed sandstone and limestone-derived soils where 
it is strongly associated with an abundance of Panicum (Dichanthelium) grasses, which are the adult and 
nymphal food plant.  Because eggs are laid and overwinter in dried grass stems and leaves, this species is fire-
sensitive and is vulnerable to mortality from the fires needed to maintain the barrens habitat.   
.  
11.  Jaguar Flower Moth (Schinia jaguarina)  
 
Ranking:  G4, NNR 
 
Distribution 
Previously this species was known from Saskatchewan and Arkansas.  The discovered occurrence at the 
Cloverlick Special Area within the Hoosier National Forest is the first known site in Indiana, and represents a 
substantial range extension for this species. 

 
Habitat 
The species is quite rare and highly remnant-dependent within the planning area.  Larva feed on the developing 
seeds of Psoralea psoralioides. 
 
12. Shovel-headed Leafhopper (Dorycephalus sp. either D. balli or D. delongi) 
An unknown specimen thought to be either D. balli or D. delongi was collected by Jim Bess on the Hoosier 
National Forest.  Later identification revealed that the specimen was actually Dorydiella kansana.  At this time, no 
known specimens from the genus Dorycephalus have ever been collected on the Hoosier National Forest, and 
our intent is to remove the species from the RFSS during the next update.  Because this species does not occur 
within the Hoosier National Forest, none of the proposed alternatives will have an affect on this species.  
Because the proposed alternatives will not effect the shovel-headed leafhopper, there will likewise be no 
cumulative effects.  The analysis for this species is thereby concluded.   
 

Habitat Group Direct and Indirect Effects 
Barrens habitat occurs at scattered sites on the Hoosier National Forest.  Barrens are recognized on a few sites 
within the Brown County Hills and the Crawford Escarpment, and several sites in the Crawford Uplands.    These 
sites have species characteristic of both prairie and of open timber.  Barrens are generally small and are 
considered globally imperiled (G2) by the Nature Conservancy (Faber-Langendoen 2001).  Lack of active 
management leading to habitat degradation by encroaching woody vegetation into the open portions of these 
ecosystems is the greatest influence on this community.  With the advance of woody species, barrens sites become 
more mesic, and their biological diversity decreases (Ladd 1991).  Prescribed burning is often the most efficient 
management in barrens communities.  With the exclusion of periodic disturbance, succession to a forest-like 
condition may occur rapidly.  RFSS animal species require the structure found in barrens as maintained by fire 
including an open canopy, scattered shrubs, and a patchwork of dense and sparse herbaceous vegetation.   
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The adaptations that allow plants and animals to survive fire imply the prevalence of fire in the barrens.  Tree 
species have bark that is thick and fire resistant, many woody species have the ability to re-sprout if top-killed by a 
fire, and the growing point of many grasses and forbs are at or below the ground surface where they are protected 
from fire (Olson et al. 2002).    Furthermore, many invertebrates found in the barrens are protected from heat and 
flame by burrowing an inch into the soil (Ahlegren and Ahlgren 1960).  However, a number of invertebrates found in 
this community over-winter in the leaf liter, and numbers can be significantly reduced following a fire.  Thus, fires 
cannot be too frequent, and unburned refugia should be maintained.   
 
The number one factor threatening the long-term survival of RFSS barrens associated insects is fire suppression.  
The succession of open barrens habitat to closed canopy forest has greatly reduced the diversity of plant species 
and rendered the habitat unusable by many insects (Olson et al. 2002).  However, restoring and maintaining 
barrens also requires the mechanical removal of Juniperus virginiana, as burning alone may not remove all cedar.    
An aggressive invader to barren habitat, Juniperus virginiana has allelopathic effects that may prevent the 
establishment of desirable plant into an area (Quarterman 1973).  Cedar does not re-sprout and can be controlled 
by prescribed fire, unless individuals are too large.  Harvesting cedar can lead to an increase in herbaceous growth 
by removing allelopathic effects, and by allowing light to reach the ground (Olson et al. 2002). 
 
Fire suppression over the last 250 years has reduced formerly extensive barrens communities into small, isolated 
remnants that are separated from one another by extensive tracts of closed canopy forest, fescue fields, or urban 
areas.  Although using prescribed fire in individual barrens communities is a good start, this practice does very little 
to limit isolation.  Species like the mottled duskywing are rarely found in the non-barren environments that separate 
these communities.  Thus, these highly isolated barrens are islands surrounded by tracts of hostile environments 
that limit population emigration or immigration.  Landscape-scale prescribed fires have been recommended as the 
most ecologically sound method to treat barrens areas (Stritch 1990).   This type of burn would create a mosaic of 
conditions to develop over an area including some areas that remain unburned, some lightly burned, and other 
areas will have intense burns.   
 
Because many barrens sites are extremely dry, they are poor sites for planting crops.  The main use of these 
communities has been pasture production for livestock and sites were often overgrazed and suffered extensive 
erosion.  The use of fescue and non-native clovers to improve grazing has further rendered many of these sites as 
unusable by insects, as well as other organisms (Olson et al. 2002).  Barrens have been further impacted by soil 
compaction and the selective removal of plant species by grazing animals. 
 
Utility right-of-way development may provide marginal habitat for barrens associated butterflies such as the mottled 
duskywing, but only if they occur in areas that are (or formerly were) barrens.  Construction of overhead power 
transmission and telephone lines is fairly unobtrusive.  These powerline corridors are maintained in an open 
condition through the application of herbicide to trees and shrubs.  Herbicides can also damage non-target 
vegetation including shrubs like Ceanothus.   
 
Barren communities are maintained and increased directly or indirectly as a result of vegetation management 
including prescribed fire and timber removal.  Alternative 4 would provide the greatest increase in the acreage of 
barrens habitat (Table 27).  Over time, the effects of the various alternatives on the barrens community would 
continue to be realized based upon the amount of vegetation management.  The numbers in Table 27 present a 
conservative estimate of the acres affected.  Alternative 3 will likely increase the amount of barrens acres followed 
by Alternative 1.   During the first decade, Alternative 2 would result in a slight decrease in the acres of barrens due 
to the inability to manage this habitat.  Throughout time, hardwoods and pine trees would continue to invade 
barrens communities resulting in a more closed canopy that could be detrimental to the species that use this 
habitat.  Withdrawing fire from the ecosystem would result in a reduction of the acreage of barrens by 
approximately five percent per decade.   
 
Table 27.  Acres of Barrens After the Next 10 Years.   
 
Habitat Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 
Barrens 1,430 1,360 1,600 1,700 1,430 
 
Forest-wide standards and guidelines for RFSS species recognize barrens as unique habitat on the Forest with 
specifications to maintain or enhance these unique areas.  This guidance includes the following *standards and 
guidelines: 
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Wherever appropriate, manage cliff faces, springs, caves, barrens, and glades as special habitats to protect or 
enhance physical, historical, and ecological characteristics. 

 
Maintain or enhance barrens or glades habitat.  Removal of woody vegetation by burning, cutting, or mowing may 
be desirable to maintain or enhance these areas.   
 
Avoid soil-disturbing activities in barrens or glades unless required to meet management objectives (i.e. provide 
for management access, to make fire lines for prescribed burns, or to remove tall fescue or other nonnative 
invasive plants). 
 
Identify other areas that are not barrens or glades, that harbor plant Regional Forester sensitive species requiring 
full sun. 
 

Cumulative Effects 
Barrens persisted in many areas because of fires, whether caused by Native Americans or Europeans settlers or 
through natural ignition.  The use of fire and the clearing of land for agriculture by Native Americans was common 
in the planning area in the 1400’s, and was followed by the massive deforestation and slash fires used by European 
settlers as they began clearing the land for agriculture between 1750 and 1940 (Pimm and Askins 1995).  At the 
time of European settlement, essentially the entire area was forested (Potzger et al. 1956).  By the late nineteenth 
century, most of the forest had been cut, with only small woodlots remaining, and all of the forest had been 
subjected to fire and grazing by livestock (DenUyl 1947, DenUyl and Day 1939).  Habitat fragmentation created by 
European settlement interrupted the pattern of fire across the landscape as roads, trails, and other characteristics 
of settlement established firebreaks.  
 
As farms were abandoned during the late 1800’s, the amount of forest in the eastern region gradually increased 
(Pimm and Askins 1995).  At the time, most slopes had been selectively cut over many years, and virtually all the 
land had been grazed by cattle and hogs.  Following acquisition by the federal government, many ridgetops, 
severely eroded from past land use, were planted to pine beginning in the 1930's to prevent further soil loss.  These 
plantings occurred in many areas of former barrens and has had major impacts to these communities.  Typically 
planted in close rows, pines eventually shade out the herbaceous layer, rendering the site useless as habitat for 
many barrens species including insects. 
 
Local bans on fires and regional laws forbidding this activity came into affect after the start of the 20th century 
removing this type of disturbance from the landscape.  The suppression of fire resulted in a significant shift in 
species composition, structural complexity, and landscape pattern across much of the region (Weaver and Ashby 
1971, Parker 1989, Fralish et al. 1991).    Fire-intolerant species such as sugar maple and American beech became 
established at the expense of fire-adapted oak and hickory species during the period when fire control measures 
were enacted across the region (Schlesinger 1976, Lorimer 1985).  Thus, the effects of periodic fire maintaining a 
healthy oak-hickory forest and barrens communities were removed. 
 
Other historical factors that have affected barrens communities include the effects of Passenger Pigeons.  These 
birds formed immense flocks before their extinction, and Audubon (1831) once noted an autumn flock of this 
species in the Kentucky barrens located near Henderson, which continued its passage for three days.    In 
Tennessee, a winter pigeon roost found in the woodlands and barrens was four to six miles in circumference (Faux 
1819).  Nesting and wintering roosts could cover several miles and often caused tree damage or death 
(Featherstonhaugh 1844).  The impacts from these roosts provided local disturbance and resulted in stands of 
forest that remained open. 
 
More recently, the development of roadways has impacted barrens communities.  Roads have covered extensive 
areas with asphalt and crushed gravel, in some cases reducing the amount or quality of barrens habitat.  The 
planting of non-native grasses and clovers along these roadsides has further degraded this habitat.  Roads have 
also provided effective barriers to wildfires.   
 
The construction of trails and roads near barrens habitat may provide a route of entry by invasive plants.  Rosa 
multiflora, Lonicera japonica, and Microstegium vimineum are non-native species that often invade barrens.  Once 
again, prescribed fire is a useful tool for barrens maintenance.  The use of prescribed fire may reduce the 
abundance of Lonicera japonica in barrens communities (Anderson and Schwegman 1991).  Barrens may have 
unstable soils that are susceptible to erosion.  Trails including hiking, biking, OHV, and equestrian may increase 
erosion and remove vegetation within these communities. 
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Table 28.  Effects Summary and Determination of RFSS Barrens Communities Animal Group: 
 

Barrens Communities 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↔ ↓ ↑ ↑ ↔ 
Habitat 
Quality 

↑ ↓ ↑ ↑ ↑ 
Determination 
(for community group) 

BI LI BI BI BI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 

 
Determination Rationale 
Timber harvest and prescribed burning are the most effective tools to stop the encroachment of woody vegetation 
into barrens communities.  For this reason, Alternative 2 will likely decrease the quality of barrens habitat, and 
could result in reduced viability of all the RFSS insects, especially over time.  This alternative received a 
determination of likely to impact individuals or habitat with the consequence that the action may contribute 
towards federal listing or result in reduced viability for the population or species. 
 
The determination of benefical impact was selected for Alternatives 1, 3, 4, and 5.  Barrens communities can be 
perpetuated and increased by maintaining a relatively open canopy and understory.  Prescribed fire is often the 
most efficient management tool for barrens communities, however other techniques may also be needed.  In areas 
that have large components of cedars, girdling or tree removal may be necessary to improve habitat quality.  Also, 
opening adjacent habitat through uneven-aged or even-aged management may provide additional habitat for 
barrens species.  Dispersal of seeds into these areas may lead to the establishment of plant populations that are 
the selected food plants for RFSS animal species.    
 
E.  Open Lands Communities are non-forested areas that are dominated by grasses, forbs, shrubs, or tree 
seedlings.  These areas provide early successional habitat for species that depend upon this habitat type.  Most of 
these areas on the Forest were cropland, pasture, or home sites before becoming NFS land, and most of them 
would revert to forest if left to natural processes.  Some are natural openings and have relatively little or no tree 
growth because of natural site characteristics 
 
Table 29.  RFSS Animal Species within Open Lands Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

Taxidea taxus American Badger Shawnee Hills/Crawford 
Upland 

Ammodramus henslowii Henslow’s Sparrow  Shawnee Hills/Crawford 
Upland 

Lanius ludovicianus migrans Migrant Loggerhead Shrike Highland Rim/Brown County 
Hills - Shawnee Hills/ 
Crawford Upland 

 
SVE Panel Comments for Habitat Group 
 

 The Hoosier should have longer burn rotations of around 3 years (minimum) at lower intensities to provide 
a mosaic of habitat patches. A longer interval (> 3 years) is fine too.  

 Prescribed fires should be able to slow down tree incursions.  
 Manage for large grassland patches of 100 ha or more.  
 Avoid mowing/haying too early in May/June. If possible, mowing should be held off until September as 

quite a few grassland birds still nest in August.  Not having bare soil early also lowers cowbird populations.  
 As long as there is adequate re-growth that provides some dense patches for birds in the winter, mowing 

late in the year should not pose any problems. 
 The gradual conversion of fescue to warm season grasses might be beneficial for open land species. 
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 Manage power line right-of-ways to provide habitat – maintain shrubs without having to mow annually. 
 
Species Summaries 
 

1. American Badger (Taxidea taxus) 
 
Ranking:  G3, N3 
 
Distribution 
Currently, the distribution of the badger extends north to south from northern Alberta, Canada, to central Mexico, 
and west to east from the Pacific coast to roughly a line that extends from east Texas and to east Ohio (Lindzey 
2003).  In the eastern United States, the badger distribution ranges west to east from Michigan and Wisconsin 
through most of Illinois and Indiana to northern and western Ohio.   Within the Forest, this species is known from 
one small area in the Lost River Unit in the Shawnee Hills Province.  Dedication of prairie and grassland habitats 
to intensive farming, mainly row crops have resulted in loss of habitat for this species (Spinola 2005a).  However, 
as a result of clearing forested lands for agricultural and mining practices the range of the badger has expanded 
in Illinois, Indiana, and Ohio.   
 
Habitat 
Generally, badgers occur in treeless regions, prairies, parklands, and cold desert areas (Lindzey 2003).  Badgers 
occupy open prairie, grasslands, sandy fields, farmlands, sparse brushland, and open woodlots in the eastern 
part of their range, and avoid forests and marshlands (Jackson 1961).  In Indiana the badger occurs in alternative 
habitat to grasslands such as abandoned gravel pits, pastures, hayfields, roadsides, and fencelines (Mumford 
and Whitaker 1982, Ver Steeg and Warner 2000). Although prairie and grassland are optimal habitat for badgers, 
the species appear to adapt very well to live in agricultural landscapes by using alternative grassland habitat, 
thus, most of the suitable habitat for badgers in Indiana is found in private lands (Spinola 2005a). 
 
Species Specific Direct and Indirect Effects 
Habitat loss is the biggest threat for badger populations in Indiana.  Private lands surrounding the Hoosier include 
mostly agricultural lands, forests, and developed areas.  Because the species appears to have adapted to live in 
agricultural landscapes, most of the suitable habitat for badgers may be found on private lands.  Conservation 
and restoration of prairies and grasslands will benefit badger populations.  And, federal programs such as 
Conservation Reserve Program (CRP) may be essential for the viability of this species.  The program provides 
annual payments from the federal government to farmers who plant grass, trees, or other permanent vegetation 
rather than annual crops like corn or soybeans.   
 
The perpetration of permanent openings and ephemeral openings (created by timber harvest) on the Forest will 
provide some habitat for the badger.  Alternatives 1, 3, 4, and 5 provide the same amount of highly suitable 
habitat over time because the amount of acreage in grassland habitat does not change across the Forest.  
Alternatives 1, 4, and 5 provide the same amount of permanent openings that could be used by badgers, with 
Alternative 3 providing slightly less acres.  However, Alternative 4 will create more openings associated with 
timber harvest that may be used by badgers, followed by Alternatives 3, 5, and 1 respectively.  Permanent 
openingsConversely, Alternative 2 will not provide any suitable habitat due to the succession of grasslands to 
forestlands without vegetation management on the Forest and the lack of maintained openings.  This loss of 
habitat will result in a decrease of viability for this species on the Forest. 
 
2. Henslow’s Sparrow (Ammodramus henslowii) 
 
Ranking:  G4, N3B/N4N  
 
Distribution 
This species has a spotty distribution in the tall grass prairie region.  Ridgway (1889) described the breeding 
range as extending northward to Massachusetts and northern Illinois, and west to the Loup Fork of the Platte 
River.  In the early 1900s, the range expanded into New England and the Mid-Atlantic States with the 
deforestation of land for agricultural uses (USFWS 1997).  This species was recorded at several locations in 
Perry and Crawford counties during a Bachman's sparrow survey (Jackson 1993).  An additional site was located 
in Jackson County.  Henslow’s sparrow has few records on the Forest, and it requires large open areas not 
consistently available on private lands in the vicinity.   
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Habitat 
The Henslow’s sparrow is a ground-nesting grassland associated bird.  Primary breeding habitat may be 
described as grasslands, including hayfields, pastures, wet meadows, dry saltmarshes, and old grassy fields 
(Smith 1992).  Over 99% of tallgrass prairie has been destroyed since European settlement (Hands et al. 1989b), 
and as prairies were converted to agriculture, secondary grasslands (pastures, hayfields) were used as breeding 
habitat (Pruitt 1996).  Within-habitat characteristics include tall, dense grass, a well-developed litter layer, 
standing dead vegetation, and sparse or no woody vegetation (Herkert et al. 2002).  An area-sensitive species, 
Henslow’s sparrows are more likely to exist and have higher densities in larger than smaller grassland areas 
(Herkert 1994, Winter and Faaborg 1999).  Suitable habitats tend to have relatively low densities of woody stems 
(Winter 1999, Cully and Michaels 2000), and prescribed fire can be used to reduce woody encroachment.   
 
Species Specific Direct and Indirect Effects 
The requirement of this species of large patches of grassland limits its distribution on the forest.  Alternatives 1, 3, 
4, and 5 provide the same amount of suitable habitat over time because the amount of acreage in grassland 
habitat does not change across the Forest.  Conversely, Alternative 2 provides no suitable habitat due to the 
succession of grasslands to forestlands without vegetation management on the Forest.  This loss of habitat will 
result in a decrease of viability for this species on the Forest. 
 
3. Migrant Loggerhead Shrike (Lanius ludovicianus migrans) 
 
Ranking:  G4T3Q, N3B,N3N 
 
Distribution 
This species has a spotty distribution and precipitous declines throughout its range that extends from southern 
Canada to eastern Texas, and the western Carolinas.  There are breeding records for the species in Lawrence 
County as recently as 1985 (Whitaker and Gammon 1988), and a single bird was observed in Perry County 
(1993). 
 
Habitat 
The loggerhead shrike is a bird of open country, inhabiting short-grass pastures, weedy fields, grasslands, 
agricultural areas, swampy thickets, orchards, and right-of-way corridors.  Shrikes occupy sites that contain 
hedgerows, scattered trees or shrubs, and utility wires or fence posts, all of which serve as perches.  The 
conversion from small farm fields to large crop fields, and farms to woodlands or suburbs at the end of the 20th 
century has resulted in a loss of available habitat. This bird feeds on small vertebrates and large insects.  
Breeding may take place as early as late March and continues through late June (Mumford and Keller 1982).   
 
Species Specific Direct and Indirect Effects 
The perpetration of permanent openings and ephemeral openings (created by timber harvest) on the Forest will 
provide some habitat for the loggerhead shrike.  Alternatives 4, 3, 5, and 1 provide suitable habitat over time 
because of the amount of acreage in permanent openings.  Alternatives 1, 4, and 5 provide the same amount of 
permanent openings that could be used by badgers, with Alternative 3 providing slightly less acres.  However, 
Alternative 4 will create more openings associated with timber harvest that may be used by badgers, followed by 
Alternatives 3, 5, and 1 respectively.    Conversely, Alternative 2 will not provide any suitable habitat due to the 
succession of grasslands to forestlands without vegetation management on the Forest.  This loss of habitat will 
result in a decrease of viability for this species on the Forest.  As development on the private lands that surround 
the Hoosier expands, the available habitat outside the forest will be compromised. 
 

Habitat Group Direct and Indirect Effects 
On the Hoosier NF, high levels of risk to species viability are associated with certain principal habitats that are 
currently not represented well on the forest, including early successional habitats.  To manage for a desired level of 
biological diversity, openings will be perpetuated, developed, and maintained in portions of the Forest.  Openings 
and shrubland habitats are non-forested areas dominated by grasses, forbs, shrubs, or tree seedlings.  Forest 
openings benefit wildlife species that require early successional habitat including grasslands and shrublands.  
Young forested stands are created by events such as windstorms, logging, and insect outbreaks resulting in young 
forest habitat dominated by short sprouts and seedlings of forest trees, along with some surviving shrubs and herbs 
from the original forest understory.   Although early successional shrubland and young forest habitats are 
dominated by low, woody vegetation, there is a great difference in vegetation structure (Thompson and DeGraaf 
2001).  Many species, including these three RFSS and a variety of both non-game and game animals benefit from 
the availability of early successional habitats to find food, shelter, or cover needed for successful reproduction. 
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Each Alternative proposes a varying amount of openings across the forest.  On the low end of the scale, Alternative 
2 would maintain no openings, followed by Alternatives 1, 4, and 5, which would provide approximately 5,000 acres 
of openings.  Alternative 3 would provide slightly fewer acres of openings than these three Alternatives, resulting in 
approximately 4,070 acres of openings.  Under all alternatives, the percentage of the Forest maintained in forest 
openings is very small. 

 
Several guidelines (Chapter 3, Forest Plan) have been designed to maximize the quality and quantity of openings 
habitat including: 

 
Whenever possible, create and maintain larger openings or opening complexes to provide habitat for 
species that are area sensitive. 

 
Generally manage forest openings to provide early successional habitat to benefit wildlife species, provide 
habitat for native plant communities, add visual variety, and provide for recreation opportunities.  Manage 
the edges of most forest openings as shrubby edge or thickets.  Develop and maintain other areas, or 
portions of shrubby areas, in native forbs and grasses.  
 
Where possible improve wildlife forage and native plant diversity on transmission lines and pipeline right-of-
ways.  
 
Where conditions allow, locate openings away from heavily traveled roadways.   
 
Consider public access and recreation when establishing openings. 
 
Mow openings from August to October when possible to minimize disturbance to nesting birds while 
maintaining some herbaceous food and cover over winter. 
 
Restore native plant communities and replace exotic pasture grasses and other nonnative plants wherever 
possible.  
 
Retain standing dead trees in created openings as needed, in conjunction with opening development and 
maintenance. 

 
Cumulative Effects 
The clearing of forest across the eastern region of the United States between 1750 and 1940 for agriculture 
created habitat for several species of wildlife that use grassland and edge habitats, including these three RFSS.  
The abundance of small farms, pastures, and hedgerows in this region enabled many wildlife species to expand 
their ranges.  However, with the advent of mechanized agriculture, small fields were replaced with large 
monocultures with few shrubs or hedgerows.  And, open landscapes were lost to development or matured into 
forests leading to declines in the numbers of these wildlife species, as well as the reduction of breeding ranges.  
Whereas, the badger has been able to adapt to agricultural activities, the Henslow’s sparrow and loggerhead 
shrike have declined in response to these activities.   As development on the private lands that surround the 
Hoosier expands, all three of the RFSS associated with open land habitats will continue to lose suitable habitat. 
 
Although the loss of old-growth forests and the degradation and fragmentation of second-growth forests are 
major concerns, another equally legitimate concern is the decline of early successional habitats dominated by 
grass, shrubs, or young trees.  In fact, examining the ecosystems in eastern North America that have declined by 
>98%, 55% are grassland, savanna, and barren communities and another 24% are shrubland habitats (Noss et 
al. 1995, Thompson and DeGraaf 2001).   

 
Currently, less than 1.2% of the forest exceeds 100 years of age reflecting the relatively recent history of 
reforestation following establishment and acquisition of lands for the Hoosier National Forest (Parker and Ruffner 
2004).  Under current management practices, old-growth forests (>150 years in age) are expected to dramatically 
increase in spatial area.  In fact, old-growth forests on public lands are expected to increase from 895 acres to 
136, 450 acres over the next 50 years (Parker 1989, Spetich et al. 1997).  The majority of these acres occur 
within the Hoosier.   Conversely, timberland less than 10 years of age comprises less than one percent of the 
forested landscape reflecting the lack of disturbance across the Hoosier National Forest  (Parker and Ruffner 
2004).  The proportion of timberlands in this early age class is likely to continue to decline representing a loss of a 
habitat already perhaps limiting to those species dependent on early successional forests. 
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These RFSS species may benefit as habitat becomes available on reclaimed strip mines, from the wildlife-related 
conservation measures of the Farm Bill, and where appropriate, the restoration of native savannahs and 
grasslands on both public and private lands.  Because CRP fields are on 10-year contracts, there are no 
guarantees that lands that are currently providing habitat for these species will be available in the future.  
Because the Hoosier provides very little open land habitat, the activities on private lands will impact these RFSS 
greatly. 
 

Table 30.  Effects Summary and Determination of RFSS Open Lands Communities Animal Group: 
 

Open Lands Communities 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat Quantity – Badger, 
Loggerhead Shrike 

↔ ↓ ↑ ↑ ↔ 
Habitat Quality– Badger, 
Loggerhead Shrike  

↔ ↓ ↑ ↑ ↔ 
Habitat Quantity – 
Henslow’s Sparrow 

↔ ↓ ↔ ↔ ↔ 
Habitat Quality – Henslow’s 
Sparrow 

↔ ↓ ↔ ↔ ↔ 
Determination 
(for community group) 

MI LI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 
 

Determination Rationale 
Timber harvest and prescribed burning are the most effective tools to stop succession and maintain open habitats.  
For this reason, without vegetation management as proposed in Alternative 2, there will likely be a decrease in the 
quality and quantity of grassland, shrubland, and young forest habitat under this Alternative.  Such a loss could 
result in reduced viability of the three RFSS animal species that use this type of habitat.  This alternative received a 
determination of likely to impact individuals or habitat with the consequence that the action may contribute 
towards federal listing or result in reduced viability for the population or species. 
 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was selected for Alternatives 1, 3, 4, and 5.  While the vegetation 
management tools used under these Alternatives (prescribed burning, single-tree/group selection, clearcuts, and 
shelterwoods) will likely benefit the habitat utilized by the badger, Henslow’s sparrow, and the loggerhead shrike, 
indirect impacts associated with these activities could impact these species.  Immediately following a prescribed 
burn or timber harvest, habitat may not suitable for these RFSS.  Also, increases in road construction associated 
with logging operations could lead to higher instances of vehicle collisions. 
 
F.  Wetlands are those areas that are flooded or have hydric soils and have a cover of vegetation whether woody 
(swamp) or herbaceous (marsh).  The vegetation can be quite variable depending on frequency and duration of 
flooding.  These may be either natural or artificial.  Sensitive species inhabiting these areas include: 
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Table 31.  RFSS Animal Species within Wetlands Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

Lontra canadensis River Otter Shawnee Hills/Crawford 
Upland 

Clonophis kirtlandii Kirtland’s Snake Highland Rim/Brown 
County Hills 

 
SVE Panel Comments for Habitat Group 
 

 This habitat is critical to maintaining species viability due to the large number of species that utilize this 
habitat type during some portion of their life cycle.   

 Much of this habitat has been lost since the mid-1800s.  
 
Species Summaries 

 
1. River Otter (Lontra canadensis) 
 
Ranking:  G5, N5 
 
Distribution 
River otters occur throughout most of North America, except the desert southwest.  River otter populations 
declined severely in Illinois, Iowa, and Missouri, and were extirpated in Indiana and Ohio.  There have been 
recent attempts to establish new populations in the state by the Indiana Department of Natural Resources, 
Division of Fish and Wildlife.  Two of the release sites are within the Forest boundary in Orange and Crawford 
counties.  Sightings of individuals remain rare in these areas (Tell City, Patoka River Units).  
 
Habitat 
River otters live in almost every aquatic habitat available, including salt- and fresh-water wetlands rivers, streams, 
lakes, and oceanic coast.  This species does very well in rivers, lakes, ponds, swamps, marshes, bayous and 
small streams (Brown 1997), and is closely associated with perennial streams and rivers in forested areas.  
Johnson and Berkley (1999) describe river otters in Indiana selecting den or resting sites based on the availability 
of suitable shelters that offer protection and seclusion.  When inactive, otters occupy hollow logs, space under 
roots, abandoned beaver lodges, dense thickets near water, or burrows of other animals; such sites also are 
used for rearing young.   
 
Species Specific Direct and Indirect Effects 
Within in the Eastern Region the most serious potential threats for river otter populations are the alteration or loss 
of riparian habitat and wetlands, alongside with an impoverishment of water quality, as a result of housing 
development, and farming, industrial, or extracting activities (Spinola 2005b).  Central Midwestern states such as 
Illinois, Indiana, Iowa, Ohio, and Missouri have limited potential to provide suitable habitat for river otters because 
these states have experienced wetland losses of more than 80% from the 1780s to the 1980s.   
 
Melquist and Dronkert (1987) stated that riparian vegetation adjacent to lakes, streams and other wetland areas 
is a key component of otter habitat.  This vegetation may attract beavers, which in turn create ponds, bank dens, 
and lodges that are later used by river otters for foraging and denning (Melquist and Hornocker 1983, Melquist 
and Dronkert 1987).  River otters avoid stream habitat with inadequate vegetative cover and structure 
(MacDonald and Mason 1990).   Radio-tracked river otters avoided a reservoir with little resting and escape cover 
despite its suitability in other aspects (Melquist and Hornocker 1983).  And, in Alaska, river otters did not use 
areas of five to twenty year old clearcuts (Melquist and Dronkert 1987). 

   
2. Kirtland’s Snake (Clonophis kirtlandii) 
 
Ranking:  G2, N2 
 
Distribution 
This species ranges mostly in the southern Great Lakes and the upper Ohio River valley. Although the snake’s 
range in the Midwest appears contiguous, populations are disjunct and widely separated (Gibson and Kingsbury 
2004).  Whitaker and Gammon (1988) reported that the species is apparently absent from the southwestern part 
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of Indiana.  Their map of Indiana localities for the species included only Orange, Brown and Monroe counties.  
This species is very rare on the Hoosier, and only one population (Pleasant Run Unit) is known. 
 
Habitat 
Kirtland’s snake prefers a damp environment and is often found in the vicinity of marshy meadows, woodland 
ponds, and open swamplands, usually in metropolitan and disturbed areas (Minton 1972).  Minton (1972) 
reported that this snake might be found under logs or in piles of dead leaves.  Recent studies suggest that this 
snake uses the burrows of terrestrial crayfish species possibly for hibernacula, for seeking prey and moisture, 
and as a refuge to escape severe temperatures (Wilsmann and Sellers 1988).  Thus, a common feature of sites 
supporting Kirtland’s snakes is the presence of active crayfish burrows. 
 
Species Specific Direct and Indirect Effects 
Kirtland’s snake has declined in distribution and abundance due to the loss of prairie wetland habitat.  This 
species was formerly widespread in Indiana, but after 1950, the populations declined noticeably (Minton et al. 
1983).  Frequently found in metropolitan areas in vacant lots associated with streams or wetlands, these are but 
remnants of much larger populations reduced by urbanization and may now be rapidly dying out (Minton et al. 
1983).  Threats to this species include succession of grassy habitats, conversion of native prairies for agricultural 
purposes, destruction of wetlands, woodland ponds, and the prairie-forest ecotone, as well as collection for the 
pet trade.   Also, activities that result in soil compaction should be avoided in areas where Kirtland’s snakes are 
suspected to occur.   
 
The substitution of herbicide spraying in place of prescribed burning has been detrimental to Kirtland’s snake 
populations (Bavetz 1994) by adversely affecting other species they rely on, notably earthworms and crayfish.   
Prescribed burning may be responsible for snake mortality, especially if they are conducted during the time that 
snakes are active on the surface.  Mortality can be mitigated by either early spring or late fall burning, but only if 
conducted before spring rains, and after migration to overwintering sites in the fall.  Slow, patchy burns are 
preferred, leaving a mosaic of burned and unburned areas that provide refugia during the burn (Kingsbury et al. 
2002). 

 
Habitat Group Direct and Indirect Effects 
Wetland habitats are unique because of their hydrologic conditions and their role as ecotones between terrestrial 
and aquatic systems.  In addition to these two RFSS, wetlands provide habitat for hundreds of species of both 
aquatic and terrestrial plants and animals in Indiana.  Wetlands support fisheries by providing habitat, including 
spawning and nursery grounds, as well as a variety of food sources for fish.  Wetlands also provide the principal 
habitat for virtually all waterfowl species.  Many other bird species, mammals, reptiles, and amphibians require 
wetlands at some point in their lives.  Alternatives 1, 3, 4, and 5 allow for the restoration and enhancement of 
natural wetlands and streams.   This should result in an increase in the quantity of habitat available for these two 
RFSS.  Alternative 2 does not allow for the construction of new ponds, lakes, or wetlands, therefore, the quantity of 
habitat will likely remain static or potentially decrease.   

 
Cumulative Effects 
The influence of Native Americans, and particularly the subsequent wave of European expansion across the 
Midwest, left indelible changes upon the landscape of the Hoosier National Forest, changes reflected in the 
extirpated flora and fauna of the region.  The region once supported the bison (Bison bison), the passenger pigeon 
(Ectopistes migratorius), and populations of the beaver (Castor canadensis) that now consist of but a fraction of 
their historic numbers.  Each of these species influenced the composition and character of the landscape.  While 
the influence of the bison and pigeon (Ellsworth and McComb 2003) may have been localized, the beaver may 
have pervasively influenced the distribution of wooded wetlands across the landscape. 

 
Wetlands are vital components of the Indiana landscape serving important functions such as maintaining water 
quality, controlling flooding, providing sites of groundwater discharge and recharge, and providing wildlife habitat.   
Yet, wetlands have been drained, ditched, and filled throughout time, especially during the mid-1800s (Mitsch and 
Gosselink 1993).  Analysis of hydric soils in Indiana by the Indiana Department of Natural Resources yielded an 
estimation of approximately 5.6 million acres of wetlands in the state 200 years ago.   Compared to the existing 
wetlands today (813,000 acres), approximately 85% of wetlands in the state have been lost (IDNR 1996).  The 
majority of this loss was due to drainage of wetlands for agricultural production.   

 
Another past influence on wetland distribution and likely on these two RFSS was the distribution and activities of 
the American beaver (Castor canadensis).   There were millions of beavers in North America, and their dams and 
ponds also numbered in the millions (Rupp 1955).    Beaver activity has a long lasting impact on the environment, 
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and beaver dams and beaver browsing affect soil fertility, water chemistry, plant succession, and rate of forest 
growth (Wilde et al. 1950).  The result of this activity was a uniform buildup of organic material in valleys, a 
checkerboard of meadows throughout woodlands, and a great deal of edge habitat.  Also, wetlands covered over 
200 million acres of land in the 48 contiguous states, under the control of beaver (Dahl 1990).  Considered a 
keystone species, the wetlands created by beavers provided habitat and food sources for numerous species.   The 
northern river otter and Kirtland’s snake likely benefited from the habitat created by beaver.  In fact, Melquist and 
Hornocker (1983) documented the importance of beavers in creating foraging and denning sites for otters, and 
many otter reintroduction programs have correlated good river habitat with the activities of beavers.  

 
Although the beaver was widespread before European settlement, the species was exterminated or vastly reduced 
over much of their U.S. range by 1900 due to overtrapping (Arthur 1931, Cook 1943, Dalke 1947) and 
extermination in the course of agricultural development.  Furthermore, dams and dens were removed to facilitate 
row crop production (Prince 1997).  It is unknown when the beaver became extinct in Indiana, but there was a long 
period during which it was not a part of the fauna of the state (Mumford and Whitaker 1982).  Beaver have become 
increasingly abundant throughout the eastern United States because of management activities such as 
reintroduction and protection during the 20th century.  In Indiana, the Department of Conservation (now the 
Department of Natural Resources) released beaver from Wisconsin and Michigan on the Jasper-Pulaski and 
Kankakee Fish and Wildlife Areas in 1935.  Additional introductions and transplantings were made, and animals 
rapidly moved into adjacent areas.  By 1947 an estimated 5,000 beavers were thought to be in the state (Denney 
1952).   

  
Wetlands are still being lost or impacted today in a variety of ways including agricultural activities, commercial and 
residential development, road building, water development projects, groundwater withdrawal, loss of instream 
flows, water pollution, and vegetation removal.  All of these practices have greatly reduced the quality of habitat for 
the river otter and Kirtland’s snake.  These two RFSS will likely benefit from habitat restoration from Federal and 
state incentive programs such as the Conservation Reserve Program, Wetlands Reserve Program, Lake and River 
Enhancement Program, and many others.   The Forest Service is actively pursuing watershed restoration projects 
in the planning area that may benefit these two species.   

 
Soil and water pollution from urban and agricultural sources are threats to both of these RFSS.  Otters are 
especially sensitive to pollution.  They have been eliminated from highly polluted waterways, either a consequence 
of direct toxicity or indirect negative effects.  Indirect effects include damage to the food supply or habitat of otters, 
which lowers the carrying capacity of an affected area.  Direct effects are rapid death (acute toxicity) or lowered 
fitness (sub-lethal toxicity), reducing the otter’s ability to reproduce successfully (Macdonald and Mason 1990).  
Their disappearance from West Virginia and parts of Tennessee and Kentucky has been attributed to increased 
acidity of groundwater due to mining operations.  The heavy reliance of Kirtland’s snake on earthworms as prey 
and their preference for crayfish burrows make them susceptible to soil and water pollution by adversely affecting 
these species.   

 
As development continues throughout the planning area, the number of roads will likely increase.  This will increase 
the potential for individual otter and snake deaths from vehicle accidents.  Mortality of both these species from 
vehicular traffic has been reported in Indiana.   
 
Table 32.  Effects Summary and Determination of RFSS Wetlands Communities Animal Group: 
 

Wetlands Communities 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat Quantity  ↑ ↔ ↑ ↑ ↑ 
Habitat Quality  ↔ ↔ ↔ ↔ ↔ 
Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 

 
Determination Rationale 



92 

The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was selected for all Alternatives.  Chapter 3 of the Forest Plan 
contains standards and guidelines relevant to water quality, riparian habitats, and aquatic species.  Management 
activities that may have an impact on water quality must follow Indiana’s Logging and Forestry Best Management 
Practices (BMPs).  In some cases, Forest Plan standards and guidelines may exceed Indiana BMPs.  The 
Hoosier’s standards and guidelines shall take precedence when they more effectively protect or improve water 
quality.  BMPs and Forest Plan Guidance should minimize the direct and indirect effects to riparian habitat.  River 
otters avoid areas without suitable vegetation, and BMPs provide buffers of 25 to 100-foot filter strips adjacent to 
riparian areas.  However, Kirtland’s snake requires open areas adjacent to water bodies.  This type of habitat may 
not be available if vegetation around water bodies is not manipulated.  Both of these RFSS benefit from the 
creation and enhancement of wetland habitat.  This tool is available under Alternatives 1, 3, 4, and 5, but not under 
Alternative 2.   
 
G.  Cave/Karst Communities are associated with true caves, rock shelters, or substantial outcrops. 
 
Table 33.  RFSS Animal Species within Cave/Karst Communities: 
 
Species Common Name Ecoregion  

Section/Subsection 
Amblyopsis spelaea Northern Cavefish Highland Rim/Mitchell Karst 

Plain 
Anahita punctulata Southeastern Wandering 

Spider 
Shawnee Hills/Escarpment, 
Crawford Upland 

Apochthonius indianensis Indiana Cave 
Pseudoscorpion 

Highland Rim/Brown 
County Hills 

Arrhopalites ater Black Medusa Cave 
Springtail 

 

Arrhopalites carolynae Carolyn’s Cave Springtail Highland Rim/Mitchell Karst 
Plain 

Arrhopalites lewisi Lewis’ Cave Springtail Highland Rim/Mitchell Karst 
Plain 

Arrhopalites whitesidei Whiteside’s Cave Springtail Highland Rim/Mitchell Karst 
Plain 

Batrisodes krekeleri Indiana Cave Ant Beetle Shawnee Hills/Escarpment 
Cauloxenus stygius Northern Cavefish Copepod Highland Rim/Mitchell Karst 

Plain - Shawnee 
Hills/Crawford Upland and 
Escarpment 

Conotyla bollmani 
 

Bollman’s Cave Milliped Highland Rim/Mitchell Karst 
Plain - Shawnee 
Hills/Crawford Upland and 
Escarpment 

Crangonyx packardi Packard’s Cave Amphipod Highland Rim/Mitchell Karst 
Plain - Shawnee 
Hills/Crawford Upland and 
Escarpment 

Diacyclops jeanneli jeanneli Jeannel’s Groundwater 
Copepod 

Shawnee Hills/Escarpment, 
Crawford Upland 

Entomobrya socia Social Springtail Highland Rim, Mitchell 
Karst Plain; Shawnee 
Hills/Crawford Upland and  
Escarpment    

Erebomaster flavescens Golden Cave Harvestman Highland Rim/Mitchell Karst 
Plain - Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Glyphyalinia cryptomphala Thin Glyph Highland Rim/Mitchell Karst 
Plain 
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Species Common Name Ecoregion  
Section/Subsection 

Hesperochernes mirabilis 
 

Southeastern Cave 
Pseudoscorpion 

Highland Rim/Mitchell Karst 
Plain - Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Hypogastrura gibbosus Humped Springtail Shawnee Hills/Escarpment, 
Crawford Upland 

Isotoma anglicana Anglican Springtail Highland Rim/Brown 
County Hills 

Isotoma truncata Truncated Springtail Shawnee Hills/Escarpment, 
Crawford Upland 

Kleptochthonius griseomanus Gray-handed 
Pseudoscorpion 

Shawnee Hills/Crawford 
Upland and Escarpment 

Kleptochthonius packardi Packard’s Cave 
Pseudoscorpion 

Shawnee Hills/Crawford 
Upland, Escarpment, and 
Mitchell Karst Plain 

Megacyclops donnaldsoni 
 

Campground Cave Copepod Highland Rim/ Mitchell 
Karst Plain - Shawnee 
Hills/Crawford Upland and 
Escarpment 

Nesticus carteri  
 

Carter’s Cave Spider Highland Rim/Mitchell Karst 
Plain - Shawnee 
Hills/Crawford Upland and 
Escarpment 

Onychiurus reluctus Glistening Springtail Shawnee Hills/Crawford 
Upland and Escarpment; 
Highland Rim/Mitchell Karst 
Plain 

Onychiurus subtenuis Slender Springtail Shawnee Hills/Crawford 
Upland and Escarpment; 
Highland Rim/Mitchell Karst 
Plain 

Orconectes inermis inermis Northern Cave Crayfish Highland Rim/Mitchell Karst 
Plain - Shawnee 
Hills/Crawford Upland and 
Escarpment 

Patera laevior 
 

Smooth Bladetooth 
 

Shawnee Hills/Crawford 
Upland & Escarpment 

Porhomma cavernicola Cavernicolous Sheet-web 
Spider 

Highland Rim/Mitchell Karst 
Plain - Shawnee 
Hills/Crawford Upland and 
Escarpment 

Proisotoma libra Free Springtail Shawnee Hills/Escarpment, 
Crawford Upland 

Pseudanophthalmus stricticollis Marengo Cave Ground 
Beetle 

Highland Rim/Mitchell Karst 
Plain – Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Pseudanophthalmus youngi 
youngi 

Young’s Cave Ground Beetle Highland Rim/Mitchell Karst 
Plain - Shawnee 
Hills/Crawford Upland and 
Escarpment 

Pseudocandona jeanneli Jeannel’s Groundwater 
Ostracod 

Highland Rim/Brown 
County Hills 

Pseudosinella collina Hilly springtail Shawnee Hills/Escarpment, 
Crawford Upland 

Pseudotremia indianae 
 

Blue River Cave Milliped Highland Rim/Mitchell Karst 
Plain - Shawnee 
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Species Common Name Ecoregion  
Section/Subsection 

 Hills/Crawford Upland and 
Escarpment 

Pseudotremia reynoldsae 
 

Reynolds’ Cave Milliped Highland Rim/Mitchell Karst 
Plain - Shawnee 
Hills/Crawford Upland and 
Escarpment 

Pseudotremia salisae Salisa’s Cave Milliped Shawnee Hills/Crawford 
Upland and Escarpment 

Rheocyclops indiana 
 
 
 

Indiana Groundwater 
Copepod 

Highland Rim/Mitchell Karst 
Plain – Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Sabacon cavicolens Cavernicolous Harvestman Shawnee Hills/Escarpment 
Scytonotus granulatus Granulated Milliped Highland Rim/Mitchell Karst 

Plain - Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Sinella alata Indiana Cave Springtail Shawnee Hills/Escarpment, 
Crawford Upland 

Sphalloplana weingartneri 
 

Weingartner’s Cave 
Flatworm 

Highland Rim/Mitchell Karst 
Plain - Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Tomocerus dubius Doubtful Springtail Shawnee Hills/Escarpment, 
Crawford Upland 

Talanites echinus 
 

Sac-web Spider Shawnee Hills/Crawford 
Upland and Escarpment 

 
SVE Panel/Expert Comments for Habitat Group 
 

 This habitat is sensitive to subterranean threats (i.e. high recreational use), and surface activities (i.e. 
increased sedimentation associated with the creation of logging roads).   

 Threats include habitat modification by sedimentation, nutrient enrichment from agricultural chemicals or 
septic pollution, poisoning from agricultural pesticides or road salting, or incursion of human development 
into the areas in which karst systems occur. 

 Decrease erosion and sedimentation flow into caves by avoiding heavy vegetation removal at cave 
recharge sites. 

 
Species Summaries 

 
1. Northern Cavefish (Amblyopsis spelaea) 
 
Ranking:  G4, N4 
 
Distribution 
This species is restricted to subterranean waters in Indiana and Kentucky; most populations are small.  On the 
Hoosier, the species is rare and sparsely distributed in the caves of the Mitchell Karst Plain. 
 
Habitat 
Northern cavefish are obligate cave-dwellers and are restricted to springs, spring basins, or cave streams in 
subterranean cave waters.  Poulson (1963) reports that northern cavefish is most often found in caves with 
uniform silt-sand substrate.  He hypothesized that larger individuals may prefer rocky, flowing stream habitat, and 
speculated that this may be due to dietary preferences.  

 
Sedimentation of aquatic habitat in caves is a major concern with respect to northern cavefish habitat and 
populations (Pearson and Boston 1995).  These researchers specifically mention logging roads and clearcuts as 
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examples of human activities that are likely to have adverse effects on the northern cavefish.  There are a few 
records of this fish from the Mitchell Karst Plain.   
 

2. Southeastern Wandering Spider (Anahita punctulata) 
 
Ranking:  G3/G4, N3/N4 
 
Distribution 
This species is found in the southeastern United States and has a range encompassing southern Florida west to 
eastern Texas, north to eastern Oklahoma and east to central North Carolina.  Primarily tropical in distribution, 
this species is generally found no farther north than the Tennessee/Kentucky border.  There are two reports of 
this species in Indiana (both represented by the collection of a single specimen), one of these was found on the 
Hoosier in Orange County (Lewis 2004a).   
 
Habitat 
Generally speaking, this species is a litter inhabitant of forests.  On the Hoosier, this species was found in rocks 
and leaf litter in the entrance of a cave.  And, the other Indiana collection was made in the mouth of a cave 
associated with a woodrat nest (Lewis 2004a). 
 

3. Indiana Cave Pseudoscorpion (Apochthonius indianensis) 
 
Ranking:  G1, N1 
 
Distribution 
This species is only known from the south-central Indiana karst, in a relatively narrow band from the Lost River 
area of Orange County (north of Paoli) through central Lawrence County to the Bedford area.  The majority of the 
known localities for this species are a cluster of caves in the Tincher Special Karst Area that should be 
considered as a single element occurrence including four caves located on the Hoosier (Lewis 2004b).   
 
Habitat 
This pseudoscorpion is an obligate inhabitant of caves and is usually found in riparian habitats on organic debris 
(Lewis 2004b) 
 
4. Black Medusa Cave Springtail (Arrhopalites ater) 
 
Ranking:  G1G2, N1N2 
 
Distribution 
This species is endemic to the caves of southern Indiana, and is known only from the Mitchell Plain where it 
occurs in five caves in the Blue River basin in Harrison and Washington counties (Lewis 1998) and Wells Cave, 
Orange County, on the Patoka River drainage (Lewis et al. 2003).  The species is only known from one privately 
owned cave within the Hoosier NF boundary. 
 
Habitat 
This species is a cave obligate and uses a variety of terrestrial cave habitats including riparian mudbanks, leaf 
litter, and dry, non-riparian habitat (Lewis 2004c). 
 
5. Carolyn’s Cave Springtail (Arrhopalites carolynae) 
 
Ranking:  G2, N2 
 
Distribution 
Although this species is known from three states: Virginia, Illinois, and Indiana, it is likely that several undescribed 
species are being lumped under this taxon.  Each of these karst areas likely contain an endemic species (Lewis 
2004d), thus it is important that each cave population be protected.  This springtail is known from only two caves 
in Indiana, both are located on the Hoosier within the Mitchell Plain of the south-central karst area. 
 
Habitat 
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This species is a cave obligate.  Collections of this species were made in Indiana caves on riparian mudbanks of 
large cave streams that periodically flood to the ceiling of the passage (Lewis et al. 2003). 
 

6. Lewis’ Cave Springtail (Arrhopalites lewisi ) 
 
Ranking:  G2, N2 
 
Distribution 
This springtail is found in two disjunct populations. The species is known from two states: Illinois (seven caves), 
Indiana (six caves).   In Indiana, the occurrence of Arrhopalites lewisi is sporadic and limited to the Blue River 
Basin (Lewis 2004e).  The species occurs in one cave, in private ownership, within HNF Boundary. 
 
Habitat 
A cave obligate, this species has been recorded from two kinds of habitats: moist, riparian mudbanks, as well as 
dry upper level non-riparian sites (Lewis 2004e).  Like many springtails, this species uses moist organic litter, 
detritus. 
 

7. Whiteside’s Cave Springtail (Arrhopalites whitesidei)  
 
Ranking:  G3G4, N3N4 
 
Distribution 
This species is known from several caves throughout the United States, and has been reported from localities 
ranging from Quebec south to Alabama, west to New Mexico and then north to Iowa (Christiansen and Bellinger 
1998).  This springtail occurs in one cave on HNF within Tincher Special Area. 
 
Habitat 
This springtail occurs in caves as well as surface habitats.  On the Hoosier the species was taken from leaf litter 
(Lewis 2004f). 
 

8. Indiana Cave Ant Beetle (Batrisodes krekeleri) 
 
Ranking:  G1, N1 
 
Distribution 
In Indiana, Batrisodes beetles have only been collected from caves in three localities, including one privately 
owned cave located in the Tincher Karst Special Area within the Hoosier NF Boundary (Lewis 2004g). 
 
Habitat 
Nothing is known of the life history of Batrisodes in Indiana caves (Lewis 2004g). 
 

9. Northern Cavefish Copepod (Cauloxenus stygius) 
 
Ranking:  G3, N3 
 
Distribution 
This species is a rarely seen parasitic microcrustacean that occurs on the northern cavefish in Kentucky and 
Indiana.  The global ranking was suggested as a presumption of the occurrence of the copepod as reflected by 
the occurrence of the host cavefish, and may be an over-estimate of the abundance of this copepod (Lewis 
2002a). 
 
Habitat 
The northern cavefish commensal copepod is an obligate ectoparasite upon a troglobitic fish, the northern 
cavefish, and is therefore limited to caves.  The host fish usually occurs in base level cave streams with pools 
deep enough to sustain it.   
 

10. Bollman’s Cave Milliped (Conotyla bollmani) 
 
Ranking:  G3, N3 
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Distribution 
This species is endemic to southern Indiana occurring in Orange, Martin, Lawrence, Monroe, and Owen counties. 
This milliped seems to be ubiquitous in many caves of the East Fork of the White River drainage (Lewis 1998) 
including 22 caves within the Hoosier. 

 
Habitat 
This is a troglobitic species that is primarily an inhabitant of caves, with only a few surface collections that are 
known.  The species is typically found in riparian cave habitats or other moist areas.  And, the milliped is often 
found on pieces of wood, on detritus, or the underside of rocks (Lewis 2002b). 
 

11. Packard’s Cave Amphipod (Crangonyx packardi) 
 
Ranking:  G2, N2 
 
Distribution 
This amphipod occurs in a variety of groundwater habitats from southern Indiana south through Kentucky, then 
west into Illinois, across Missouri into the eastern third of Kansas.  On the Hoosier, this species occurs in 
numerous caves (Lewis 2002c). 
 
Habitat 
This species has been taken from a variety of aquatic habitats including streams, stream pools, and drip pools.  
On the Hoosier, the species shows a preference for the interstices of cave stream gravels (Lewis 2002c).   
 

12. Jeannel’s Groundwater Copepod (Diacyclops jeanneli jeanneli) 
 
Ranking:  G2, N2 
 
Distribution 
This species is found only in groundwater habitats, and is endemic to southern Indiana.  This species is known 
from six localities in the state, one of which is a cave on private property within the boundary of the Hoosier. 
   
Habitat 
This species appears to be an inhabitant of the perched groundwaters of the epikarstic zone.  Almost all of the 
collections of this species have come from pools in caves where water slowly drips from the ceiling into a 
passage. 
 

13. Social Springtail (Entomobrya socia)  
 
Ranking:  G4, N4 
 
Distribution 
This species is known from five Indiana caves, one cave in Illinois, one location in Georgia, and two locations in 
Louisiana. This springtail is known from one privately owned cave within the boundary of the HNF. 
 
Habitat 
Like many springtails, this species uses moist organic litter, detritus.  Recent research has reported that this 
species is exotic, and probably originated in eastern Asia (Lewis 2004i). 
 

14. Golden Cave Harvestman (Erebomaster flavescens) 
 
Ranking:  GNR, NNR 
 
Distribution 
The range of this species is unknown because many records attributed to the species are misidentifications.  The 
species is only known with certainty from southern Indiana where it has been recorded from approximately twenty 
localities (Lewis 2002d).  This species is known from three localities on the Hoosier.   
 
Habitat 
Primarily reported from caves, this species has also been located in epigean habitats such as crevices.  Within 
Indiana caves, the species is usually taken on pieces of decaying wood deep in the dark zone of caves, although 
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it was located on the underside of a piece of rotting wood on the rim of a sinkhole near Wyandotte Cave on one 
occasion (Lewis 1998). 
 

15. Thin Glyph (Glyphyalinia cryptomphala) 
 
Ranking:  G3, N3 
 
Distribution 
This species is known from a band from east-central Kentucky (about 5 collection sites), through central and 
eastern Tennessee, into northern Alabama (primarily the northern part of the state, with disjunct collections sites 
in the southern part of the state (Lewis 2005a).  In Indiana, the species is very rare with only one known 
population occurring in a cave on private property immediately adjacent to the Tincer Karst Special Area of the 
Hoosier. 
 
Habitat 
The thin glyph is a tiny terrestrial snail occurring in leaf litter associated with river bluffs and ravines.  The species 
is also occasionally associated with caves (Lewis 2005a).   
 

16. Southeastern Cave Pseudoscorpion (Hesperochernes mirabilis) 
 
Ranking:  G2G3, N2N3 
 
Distribution 
This is a species found only in caves of the southeastern United States.  The species is known from eleven 
localities in the state of Indiana, five of which occur on the Hoosier (Lewis 2002e). 
 
Habitat 
The southeastern cave pseudoscorpion is a troglomorphic species known only from caves usually found in 
association with bat guano on the floors of caves, sometimes in woodrat latrines or nests, or mouse nests (Lewis 
2002e). 
 

17. Humped Springtail (Hypogastrura gibbosus) 
 
Ranking:  G4, N4 
 
Distribution 
First recorded in Indiana this species has been recorded in California, Iowa, Pennsylvania, Mexico, and Europe 
(Lewis 2004j).  In Indiana, localities have been reported in Harrison, Wayne, Fayette, and Monroe Counties.  On 
the Hoosier, this species is known from one cave in the Deam Wilderness Area.   
 
Habitat 
On the Hoosier, this species was taken from leaf litter.  The species feeds on plants, algae, fungi, and lichens, 
which primarily occur among leaf litter, sticks, and stream detritus in caves (Lewis 2004j).   
  

18. Anglican Springtail (Isotoma anglicana) 
 
Ranking:  G4, N4 
 
Distribution 
This species was reported as widespread in the United States and Europe.  In Indiana, the species is known from 
four localities, including two caves within the Hoosier NF boundary.  Within the Hoosier boundary, one cave is 
located within Deam wilderness (Lewis 2004k), and the other is in private ownership. 
 
Habitat 
On the Hoosier, this species was taken from leaf litter.  The species feeds on plants, algae, fungi, and lichens, 
which primarily occur among leaf litter, sticks, and stream detritus in caves (Lewis 2004k).   
 

19. Truncated Springtail (Isotoma truncata) 
 
Ranking:  G2, N2 
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Distribution 
This species is primarily known from Indiana, and four of the known localities for this species are caves in the 
south-central karst area.   The truncated springtail is known from three caves within the Hoosier boundary, one of 
which falls on private property. 
 
Habitat 
This species was taken from rich leaf litter deposits on the floor of three cave entrances on the Hoosier.  All of 
these occurrences were in caves located in forests where leaves fall and wash into the caves providing a rich 
habitat (Lewis et al. 2003). 
 

20. Gray-handed Pseudoscorpion (Kleptochthonius griseomanus) 
 
Ranking:  G1, N1 
 
Distribution 
This species is endemic to the south-central region of Indiana karst.  There are only two known records of 
occurrence of this species, both in the Crawford Upland.  One of these records occurs on the Hoosier in the 
Hemlock Cliffs Special Area. 
 
Habitat 
This pseudoscorpion is likely found in association with cave twilight zones and woody detritus (both collections 
were from caves, but this species may not be a cave obligate) (Lewis 2004l). 
 

21. Packard’s Cave Pseudoscorpion (Kleptochthonius packardi) 
 
Ranking:  G1G2, N1N2 
 
Distribution 
This species is endemic to the south-central region of Indiana karst comprised of the Mitchell Plain and Crawford 
Upland.  This species is found in caves that occur from within a few miles of the Ohio River in southern Harrison 
County, through Crawford and Orange counties north to Lawrence County, where the northern most site is on the 
bank of the East Fork of the White River.  On the Hoosier, the species has been found in two caves (Lewis 
2004m). 
 
Habitat 
This species is an obligate inhabitant of caves, and has been found in a variety of habitats including upper level, 
nonriparian areas, raccoon scat, bat guano, and riparian mudbanks in areas of the caves that periodically flood to 
the ceiling (Lewis 2004m).   
 

22. Campground Cave Copepod (Megacyclops donnaldsoni) 
 
Ranking:  G1, N1  
 
Distribution 
This is a recently described species endemic to Indiana.  This copepod is extremely rare, and is only known from 
two localities, including one cave found in the Springs Valley Recreation Area on the Hoosier (Lewis 2002f). 
 
Habitat 
This species is a groundwater microcrustacean that is known from drip pools in two caves, and is unlikely to be 
found in cave streams (Lewis 2002f).   
 

23. Carter’s Cave Spider (Nesticus carteri) 
 
Ranking:  G3, N3 
 
Distribution 
This spider occurs primarily in the caves of the Appalachians of Kentucky, West Virginia, Virginia, and 
Tennessee, and somewhat disjunctly in southern Indiana (Lewis 2002g).  Only two extant populations are known 
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in Indiana in Crawford and Harrison counties (Lewis 1998).  This species occurs in one privately owned cave 
within the boundary of the Hoosier. 
 
Habitat 
This spider is troglophilic and is known primarily from the total darkness zone of caves, although it has been 
found in a few surface collections from detritus and rotting wood.  All nesticids are aerial web spinners that hang 
suspended from fine reticular webs placed in crevices (Lewis 2002g). 
 

24. Glistening Springtail (Onychiurus reluctus) 
 
Ranking:  G4, N4 
 
Distribution 
Most records of this species are from caves in the Midwestern United States, with the exception of two surface 
collections in the Dakotas (Christiansen and Bellinger 1998).  In Indiana, the species was unrecorded prior to the 
study of Lewis (1998), who listed 10 cave sites in Crawford, Harrison, Orange, and Washington counties.   
 
Habitat 
On the Hoosier, this species was taken from leaf litter.  The species feeds on plants, algae, fungi, and lichens, 
which primarily occur among leaf litter, sticks, and stream detritus in caves.   
 

25. Slender Springtail (Onychiurus subtenuis) 
 
Ranking:  G4, N4 
 
Distribution 
The range of this species spans much of the eastern United States.  In Indiana, the species is known from three 
localities including one cave on the Hoosier in the Hemlock Cliffs Special Area. There is some uncertainty as to 
the taxonomy of this species, and several species may be present in the records attributed to Onychiurus 
subtenuis (Lewis 2004n).  
 
Habitat 
On the Hoosier, this species was collected from moist sand in the twilight zone of the cave.  Like most springtails, 
this species feeds on plants, algae, fungi, and lichens. 
 

26. Northern Cave Crayfish (Orconectes inermis inermis) 
 
Ranking:  G3, N3 
 
Distribution 
This species is an obligate cavernicole that is known from over 70 localities in southern Indiana and north-central 
Kentucky (Lewis 2002h).  The northern cave crayfish occurs in the Wesley Chapel Gulf Special Area, Lick Creek, 
and the periphery of the Tincher Karst Special Area. 
 
Habitat 
This species is an obligate cavernicole that is typically found in cave streams either crawling around the substrate 
or hiding under rocks.  Great depth is not required for this species, however, it is usually found in streams of 
depth adequate for the crayfish to remain submerged (Lewis 2002h). 
 

27. Smooth Bladetooth (Patera laevior) 
 
Ranking:  G4, N4 
 
Distribution 
This species is found in sporadic localities in a band extending from central Kentucky, through central Tennessee 
into northern Mississippi, Alabama, and Georgia.  A few disjunct populations are known from North Carolina, 
Virginia, and Maryland (Lewis 2005b).  In Indiana, the species has been reported from New Albany in Floyd 
County and Jeffersonville in Clark County.  On the Hoosier, this species has been found in three caves 
representing a range extension comprising the northwestern edge of this species range.  These caves are 
located in Lawrence and Orange Counties. 
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Habitat 
On the Hoosier, this species was found near the entrances of caves in forested habitats, crawiling on the wall or 
ceiling of the cave.  In general, this species is not particularly cavernicolous, and its association with caves is not 
well demonstrated.  In Indiana where the species is on the northern edge of its range, the smooth bladetooth may 
seek out the shelter of cave entrances due to the environmental buffering provided (Lewis 2005b).    
 
In other localities, the species is usually found in rocky places, as well as around logs, river bluffs, and ravines 
(Hubricht 1985).   
 

28. Cavernicolous Sheet-web Spider (Porhomma cavernicola) 
 
Ranking:  G3/N3 
 
Distribution 
This species is widespread over the cave areas of the eastern United States, though it is sporadic in its 
occurrence.  This spider is only known from caves along the drainage of the East Fork of the White River in 
Indiana (Lewis 2002i).  On the Hoosier, this species is found in three caves located in the Tincher Karst Special 
Area, and two additional caves found in the Wesley Chapel Gulf Special Area. 
 
Habitat 
This species is a troglobite and is restricted to caves where it has been found among cave formations (Emerton 
1875), associated with decaying organic matter such as logs, leaves, sticks, or dung (Gardner 1986, Lewis 
2002i).  Eggs are laid in silken sacs placed on the undersides of stones. 
 

29. Free Springtail (Proisotoma libra) 
 
Ranking:  G1, N1 
 
Distribution 
This species is found in only two localities.  One occurrence is in West Virginia, and the other is from the Deam 
Wilderness Area on the Hoosier.   
 
Habitat 
On the Hoosier, this species was taken from leaf litter.  This springtail was found in moss at the other known 
locality in West Virginia.  The species feeds on plants, algae, fungi, and lichens, which primarily occur among leaf 
litter, sticks, and stream detritus in caves.   
 

30. Marengo Cave Ground Beetle (Pseudanophthalmus stricticollis) 
 
Ranking:  G3, N3 
 
Distribution 
This beetle is endemic to the south-central karst of southern Indiana, where it has been reported from more than 
thirty caves.  The distribution of this species includes the western part of the Blue River basin extending into part 
of the drainage of the East Fork of the White River in Indiana (Lewis 2002j).  On the Forest, this species has been 
found in ten caves. 
 
Habitat  
This species is an obligate subterranean ground beetle found in riparian microhabitat on mudbanks, gravel or 
rocks, usually adjacent to a cave stream (Lewis 2002j). 
 

31. Young’s Cave Ground Beetle (Pseudanophthalmus youngi youngi) 
 
Ranking:  G2, N2 
 
Distribution 
This species occurs in Crawford, Washington, Orange, and Lawrence counties in the western part of the Blue 
River basin extending into a portion of the drainage of the East Fork of the White River (Lewis 2002k).  Endemic 
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to the south-central Indiana karst, it has been reported from eighteen caves.  This species occurs on the Hoosier 
in four caves all located in Orange County. 
 
Habitat 
This species is an obligate subterranean ground beetle found in riparian microhabitat on mudbanks, gravel or 
rocks, usually adjacent to a cave stream (Lewis 2002k). 
 

32. Jeannel’s Groundwater Ostracod (Pseudocandona jeanneli) 
 
Ranking:  G2, N2 
 
Distribution 
This species is a microcrustacean that is known only from groundwater habitats including five caves in the south-
central karst region of Indiana, one cave in Kentucky, and one cave in Tennessee.  This species is known from 
five caves in Indiana in Crawford, Orange, Lawrence, and Monroe counties.  Three of these locations are found 
on the Hoosier (Lewis 2004o). 
 
Habitat 
On the Hoosier, this species was collected from the interstices of stream gravel, and from a mud-bottomed drip 
pool (Lewis 2004o). 
 

33. Hilly Springtail (Pseudosinella collina) 
 
Ranking:  G3/G4, N3/N4 
 
Distribution 
The reported range for this species is from Alabama north to Pennsylvania (Christiansen and Bellinger 1998).  
This springtail has been reported from eight sites in Indiana, six of which are caves.  These caves occur in Martin, 
Monroe, Orange, and Washington counties (Lewis 1998).  The Hoosier contains five of the sites where this 
species is known to occur in Indiana (Lewis 2004p).   
 
Habitat 
On the Hoosier, this species was collected from leaf litter in the twilight zone.  Most of these locations were 
sinkhole entrances in forests in which leaf litter falls or is washed into the cave in quantities.  The sinkhole floors 
and twilight zone of these caves represent a specialized buffer zone that likely remains moister throughout the 
year as well as buffered against changes in surface temperatures (Lewis 2004p). 
 

34. Blue River Cave Milliped (Pseudotremia indianae) 
 
Ranking:  G3, N3 
 
Distribution 
This species is endemic to the south-central Indiana karst where it occurs in the Blue River Basin and adjacent 
areas in Harrison, Crawford, Washington, and Orange counties.  This species is found on the Hoosier in one 
cave in the Springs Valley Recreation Area (Lewis 2004q). 
 
Habitat 
This species is a cave obligate milliped that was primarily found in riparian habitats where it occurred on 
mudbanks adjacent to cave streams on rotting leaves or woods.  This species is also found in non-riparian cave 
habitats as well as the litter found on pit floors (Lewis 2004q). 
 

35. Reynolds’ Cave Milliped (Pseudotremia reynoldsae) 
 
Ranking:  G1, N1 
 
Distribution 
This species is endemic to the Patoka River drainage of south-central Indiana where it is known from a single 
location (Crawford County) within the Hoosier National Forest boundary.  The entrance of this cave is on Indiana 
Department of Natural Resources property, but most of the passage beyond the entrance is under land that is 
privately owned (Lewis 2004r). 
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Habitat 
This species is a cave obligate milliped.  Much of the substrate used by this species is comprised of sandstone or 
sandy clay (Lewis 2004r). 
 

36. Salisa’s Cave Milliped (Pseudotremia salisae) 
 
Ranking:  G1, N1 
 
Distribution 
This species is restricted to a narrow range within the south-central Indiana karst region.  Six of the eleven caves 
from which this species has been collected are located on the Hoosier (Lewis 2004s).   
 
Habitat 
This is a cave obligate milliped that was found inhabiting riparian mudbanks, as well as small caves that lacked 
streams.  The species was found in raccoon latrines at every site where it was collected and is considered 
guanophilic (Lewis 2004s). 
 

37. Indiana Groundwater Copepod (Rheocyclops indiana) 
 
Ranking:  G1, N1 
 
Distribution 
This species is a microcrustacean that is endemic to the groundwaters of the south-central Indiana karst region.   
This copepod is known from only two locations, one of which occurs on the Hoosier in the Wesley Chapel Gulf 
Special Area.  The tiny size of this species and its use of restricted habitats make it difficult to know if they are 
genuinely ultra-rare or if they are just difficult to collect (Lewis 2004t). 
 
Habitat 
This species appears to be an inhabitant of the perched groundwaters of the epikarstic zone, where water 
percolates downward from the surface and intercepts the bedrock at the soil contact zone.  From there, the water 
flows laterally until a path towards base-level is found (Lewis 2004t).   
 

38. Cavernicolous Harvestman (Sabacon cavicolens) 
 
Ranking:  G3G4, N3N41 
 
Distribution 
The range of this species encompasses a broad area from South Carolina west to Arkansas, north to Minnesota, 
and east to Vermont and Quebec.  This species is only known from four locations within Indiana; including one 
site on the Hoosier in the Tincher Karst Special Area (Lewis 2004u). 
 
Habitat 
This species is only an occasional cavernicole.  In Indiana, the species was collected from rock ledges in cave 
entrances in all collection sites, and no harvestmen were taken beyond the twilight zone (Lewis 1998).  The 
species generally occurs in caves, along cliff lines, and talus slopes at lower elevations.  This harvestmen is 
found in forest habitats at higher elevations (Lewis 2004u).   
 

39. Granulated Milliped (Scytonotus granulatus) 
 
Ranking:  G4, N4 
 
Distribution 
This is a small forest dwelling milliped of the eastern United States that is also an occasional facultative 
cavernicole.  The range has been reported as occurring from Quebec and Ontario south to central South 
Carolina, west to eastern Kansas and Nebraska (Shelley 1993).  This species has been found at two cave 
locations on the Hoosier within the Wesley Chapel Gulf Special Area and the Deam Wilderness Area.  An 
additional surface collection was made in the Deam Wilderness Area (Lewis 2002m).   
 
Habitat 
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This species uses a variety of microhabitats, but primarily inhabits moist deciduous forest floor litter.  On the 
Hoosier, this milliped was found near the entrance of caves in the leaf litter (Lewis 2002m).   
 

40. Indiana Cave Springtail (Sinella alata) 
 
Ranking:  G3, N3 
 
Distribution 
This species is endemic to Indiana.  The species has been recorded from six caves on the Hoosier. 
 
Habitat 
This species is a troglobitic, occurring only in caves.  This springtail is usually found in moist organic litter, stream 
detritus stranded on mudbanks, on raccoon or woodrat droppings, or similar nutrient rich microhabitats. 
 

41. Weingartner’s Cave Flatworm (Sphalloplana weingartneri) 
 
Ranking:  G3, N3 
 
Distribution 
This species is endemic to southern Indiana and has been recorded from caves in Clark, Jefferson, Jennings, 
Ripley, Crawford, Harrison, Lawrence, Martin, Orange, and Washington counties (Lewis 2004v).  This species 
has been found in seven caves on the Hoosier within the Tincher Karst Special Area, Gypsy Bill Allen Special 
Area, Wesley Chapel Gulf Special Area, Grease Gravy Special Area, and Springs Valley Recreation Area.  
Although there are seven known localities on the forest, this species is not abundant within these caves. 
 
Habitat 
This flatworm is an obligate inhabitant of groundwaters.  Most records for this species have been from cave 
streams where the flatworms are typically found clinging to the undersides of stones (Lewis 2004v). 
 

42. Sac-web Spider (Talanites echinus) 
 
Ranking:  G3, N3 
 
Distribution 
This spider is widespread in the east-central United States, but is sporadic in occurrence.  The range 
encompasses central Alabama west to northwestern Arkansas, north into central Missouri, and east to West 
Virginia and Virginia.  In Indiana, the species is only known from a single locality in the south-central karst region.  
This occurrence is represented by the collection of a single specimen within a privately owned cave located 
inside the Hoosier boundary (Lewis 2004w). 
 
Habitat 
This species is generally found running on the ground in forested areas.   The Indiana collection was made in the 
dry entrance zone of a cave in an area with quantities of woodrat litter (Lewis 1998).   
 

43. Doubtful Springtail (Tomocerus dubius) 
 
Ranking:  G4, N4 
 
Distribution 
This species is known from caves in Alabama, Florida, Kentucky, and Tennessee, with surface records from 
California, Illinois, Mississippi, North Carolina, Virginia, West Virginia, and Oregon (Christiansen and Bellinger 
1998).  This springtail is known from a total of three caves located in the Tincher Karst Special Area within the 
Hoosier NF boundary.  Only one of these caves is located on NFS lands.   Of 500 caves sampled in Indiana, this 
species has only been found in three sites (Lewis 2005c). 
 
Habitat 
This springtail is usually found in moist organic litter, stream detritus stranded on mudbanks, on raccoon or 
woodrat droppings, or similar nutrient rich microhabitats. 
 

Habitat Group Direct and Indirect Effects 



105 

The Hoosier is located on an area rich in caves and karst features.  Karst is any terrain based upon a layer of 
soluble bedrock, and in Indiana karst forms on limestone and dolomite.  Typically, Karst refers to a landscape 
pockmarked with sinkholes, may be underlain by caves, and has many large springs that discharge into stream 
valleys.   
 
Many wildlife species utilize the surface karst features and the stable environment and shelter provided by caves 
(Baichtal 1993).  Caves can provide important natal den sites for river otters and deer, and small furbearers may 
rest near or in caves.  Frogs (such as the pickerel frog, Rana palustris) are sometimes winter inhabitants of cave 
entrances.  Cave environments also provide critical habitat for bats that require specific air circulation patterns, 
temperature profiles, humidity, and structure (Hill and Smith 1992).  
 
Several unique plants and animals have at least part, if not all, of their life cycle dependent upon the unique 
environment provided in caves.  Cave life exists in a finite space without light.  Water, air, temperature, humidity, 
and food are provided in a normally steady state.  Major changes to this delicate environmental balance are 
disastrous to many of these rare and unique plants and animals.  Because caves are dependent on the interaction 
with the surface, management above ground is extremely important.  Cave ecosystems rely on soil acidity, 
maintenance of microclimates, prevention of erosion and siltation, and other factors.   
 
Many RFSS animal species are exceedingly vulnerable to any threat to groundwater quality.  Contaminants can 
enter cave systems easily because surface waters channel rapidly into the subsurface at sinkholes and swallow 
holes.  These waters flow underground without the benefit of filtration or exposure to sunlight, which might remove 
or kill some organic contaminants.  To make matters worse, the use of cave conduits as natural sewer lines, as well 
as the use of sinkholes as garbage dumps in small towns and rural areas put the local drinking water supplies at 
risk.  Fecal contaminants from livestock feeder lots, outhouses, and septic fields may be washed into the 
underground cavern systems.  And chemical contamination including leaking gasoline tanks or spills, pesticides, 
herbicides and fertilizers used for crops are likely entering these systems (Keith and Poulson 1981).  For these 
reasons, it is important to maintain vegetation buffers around these karst features. 
 
Cave environments provide habitat for a considerable number of invertebrate species.  The description and 
inventory of karst fauna on the Hoosier is a distinctly recent achievement (Lewis 1994, Lewis 1998, Lewis et al. 
2002, Lewis et al. 2003).  Undertaken to acquire baseline inventories, this work continues to describe species new 
to the scientific literature and to document new distributions of previously described species.  Due to the extreme 
isolation, uniqueness, and harsh conditions of the cave environment, many of the species, especially cave 
obligates, are rare.  Obligate cave species represent more than one-half of the rare (G1 – G2) species listed in the 
Nature Heritage Program, yet only 4 percent of these species have Federal protection status (Jones et al. 2003).  
To complicate matters, the Natural Heritage Program rankings are based upon the number of known populations 
with no consideration of threats to the species.   
 
Cave populations of terrestrial snails, like many RFSS, are vulnerable to activities that influence the entrance of 
caves, primarily human visitation.  Human presence in caves increases the risk of vandalism or littering of the 
habitat, disruption of habitat and trampling of fauna, introduction of microbial flora that is non-native to the cave, 
and the introduction of hazardous materials like batteries (Keith 1988, Elliott 1998).   
 
Potential sources of the introduction of airborne particulate contamination and hazardous into the cave environment 
are fire and smoke.  Sources include campfires built in the entrances of caves, prescribed fire, and even cigarette 
smoke.  Many caves have active air currents that serve to draw in surface air from one entrance and blow air out 
from another, carrying smoke throughout the cave.   
 
Cave stream habitat can be altered due to sedimentation from farming, logging, construction of roads, and any 
other kind of development that disturbs groundcover.  Sedimentation alters cave habitat, blocks recharge sites, and 
alters flow volume and velocity.  Furthermore, pesticides and other harmful compounds like PCB’s can adhere to 
clay and silt particles that are transported via sedimentation (Keith 1988). 
 
The management of cave and karst features does not vary by alternative.  The Hoosier manages all caves on the 
Forest in the most conservative manner possible.  To ensure that these ecosystems are considered fully in a 
project, the Karst Coordinator for the Forest will be notified when projects are planned in karst areas.  When caves 
are present in a project area, the Hoosier develops site-specific mitigation measures relative to existing 
prescriptions and the proposed project.  The Karst Coordinator will work with members of the Indiana Karst 
Conservancy to develop individual specific cave management plans that are tiered to the Forest Plan.   
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The exclusion of caves from drilling and production activities (Forest-wide Guidance) will help protect significant 
cave resources, scenic and recreation values, ground water recharge areas, and wildlife habitat.  The use of these 
lands for mining operations or mineral leasing would be incompatible with the current and continuing direction for 
cave management on the Forest.  The Forest has developed the following standards* and guidelines in the Forest 
Plan (Chapter 3) to protect these features on the Forest: 
 

∗ Prohibit timber harvesting and prescribed burning within 200 feet of cave entrances, direct drainage inputs, 
such as sinkholes and swallow holes, and any streams flowing into a known cave, except for research 
purposes.   

 
∗ Do not discharge drilling muds into a karst hydrologic system.   

 
∗ Do not conduct surface disturbing activities on any slopes steeper than 30 percent adjacent to cave 

entrances without use of mitigation measures.  
 

∗ Do not promote caves as available for general public use unless the Forest develops adequate protection 
measures to control and manage this use and can clearly establish that no substantial risk, harm, or 
vandalism of the cave would occur. 

 
∗ Do not conduct seismic surveys within 200 feet of known cave passages or conduits. 

 
∗ Location of caves on NFS lands will not be disclosed. 

 
∗ Cave management will be integrated into general land management practices to protect cave resources 

from subterranean and surface impacts. 
 

∗ Inventory and evaluate caves in accordance with the Federal Cave Resources Protection Act, Forest 
Service Manual direction, and Memorandum of Understandings with other organizations.  

 
∗ All caves and karst features shall be excluded from leasing and mineral activities and no drilling will occur 

within the boundaries of any cave.  Boundaries are defined as the area within the known cave plus a buffer 
zone of 200 feet around the cave.   

 
Cease drilling operations and notify the authorized officer when anyone encounters previously 
undiscovered voids (more than 12 inches) within 300 feet of the surface.   

 
Do not allow sediment from access roads and other activities to wash into caves or karst features.   

 
Examine and inventory to the extent possible each cave and karst feature.  Prepare management 
prescriptions and plans describing considerations and criteria for protection of cave resources whenever 
feasible.   
 
Where practical and beneficial, restore cave and karst hydrologic systems choked with debris from non-
natural causes or sediment.  
 
Take corrective action if damage to karst or other resources exists and is likely to continue.   
 
Whenever possible, remove non natural debris from sinkholes to improve water quality entering directly into 
karst systems.    
 
Gating of cave entrances will only be considered as a last resort on a case-by-case basis for safety and 
where evidence demonstrates this to be the only option to protect cave species and other resources. 
 
Under normal circumstances, do not place signs with cave names or other information that would reveal 
cave locations outside of caves.  Small signs or registers inside caves (20 to 100 feet) that discuss cave 
conservation or safety are acceptable. 
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The Forest will be careful not to promote or dissuade the recreational use of caves; unless it becomes 
necessary to control access to protect cave resources. 
 
Information on caving basics, ethics and safety, and locations of broad regions of karst topography may be 
provided.  Information about a particular cave may be exchanged with individuals who demonstrate a pre-
existing personal knowledge of a cave’s location, extent, and layout. 

 
Cumulative Effects 
Past events and processes that have affected and may continue to affect cave and karst systems include the 
activities of humans through visitation of caves or more indirectly through activities that disturb the surface.  Such 
activities include increased sedimentation due to grazing and logging, contamination from livestock feeder lots, 
agricultural pesticides, leaking gasoline tanks or spills, septic fields; increased cave visitation including vandalism, 
light-promoted flora growth, general degradation from human wastes and litter; and damage from blasting and 
heavy equipment operation during quarrying and mineral extraction.  Urban expansion into karst areas often leads 
to building of houses on land that cannot support them and problems with septic tanks, underground pipeline 
breaks, and pollution from landfills arise.    
 
In the past, numerous caves have been affected by quarry activities prior to acquisition.    Blasting activity in the 
past and future has the potential to destroy or seriously modify cave ecosystems indirectly through the 
destabilization of passages, collapse and destruction of stream passages, and changes in water table levels and 
sediment transport (Keith 1988).  Any surface disturbance on or adjacent to caves could cause irreversible damage 
to the geological, mineralogical, cultural, paleontological, biological, research, educational, and recreational uses of 
the caves.  Caves on the Forest contain highly significant and sensitive resources that are considered 
nonrenewable.  Such activities could cause unacceptable resource damage to fragile cave resources and to the 
production of organic material on the surface.  Forest Plan standards and guidelines will protect these resources on 
the Forest, but drilling on adjacent land located near a cave or karst feature could result in damage to the feature. 
 
Species such as Hesperochernes mirabilis, may be particularly vulnerable because it displays an association, if not 
a dependence, on mammals.  Some of these mammals are seriously declining in Indiana, particularly the Allegheny 
woodrat.  Furthermore, declines in woodrats and bats can reduce the amount of guano available for guanophillic 
species.   
 
Unfortunately cave ecosystem are not immune to the introduction of exotic species.  Competition from exotic 
species is of great concern especially as exotic species that utilize caves facultatively out-compete native cave 
obligate species.   
 
Terrestrial snail populations have declined as a result of the introduction of exotic earthworm species that have 
significantly modified habitats, including depleting the soil of calcium required by snails for shell formation.  
Decimation of forest habitat by over-populaton of deer has also impacted terrestrial snail habitat (Lewis 2005a).  
 
Some RFSS animal species may be detrimentally affected by impoundments located adjacent to caves.  Terrestrial 
habitats become unstable due to flooding.  Flooding also creates changes in stream flow that can cause siltation 
and drastic modification of gravel riffle and pool habitats.  The impoundment creating Lake Monroe has apparently 
covered one of the caves previously known from the Deam Wilderness Area (Lewis 2002n) 
 
Land adjustments and acquisition allow the Forest Service to acquire tracts that contain unique habitats or those in 
short supply on the Forest.  Wetlands, cave and karst areas, riparian zones, cliffs and rock shelters, open lands, 
barrens, and glades all are special habitats of value to RFSS.  Land adjustments also provide an opportunity to 
protect or enhance habitats of sensitive species that may be located partially on or adjacent to National Forest 
System lands.   
 
Present or reasonably foreseeable future activities on private land that may affect these species include 
construction or use of roads, agricultural use of riparian areas, timber harvesting, and activities associated with 
residential development in rural or forested areas.   Agricultural lands are still in abundance in Indiana resulting in 
pasture and cropland near the Hoosier and on private lands within the Forest leading to potential contamination of 
groundwater by pesticides or herbicides used for crops.  Development is expected to continue to increase 
throughout the planning area.   And, private lands surrounding the Hoosier will continue to be a mixture of 
harvested forest, nonnative open pastures, and crop fields.   
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Table 34.  Effects Summary and Determination of RFSS Cave/Karst Communities Animal Group: 
 

Karst Communities 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternaitve 5 

Habitat 
Quantity 

↔ ↔ ↔ ↔ ↔ 
Habitat 
Quality 

↔ ↑ ↔ ↔ ↔ 
Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 

 
Determination Rationale 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was selected for all Alternatives because the management of cave 
and karst features does not vary by alternative.  Standards and guidelines and site-specific mitigation measures 
protect this habitat from impacts associated with management activities conducted on the Forest.  Because we 
continue to find new caves and karst features, it is impossible to say that activities will have no affect on this habitat 
type.  Furthermore, little research has been conducted on the effects of prescribed fire on karst systems.  The 200-
foot buffer required around cave entrances, direct drainage inputs, such as sinkholes and swallow holes known to 
open into a cave's drainage system, and any streams flowing into a known cave, should be enough to reduce 
effects, however, little information is available. 
 
Alternative 5 does allow for oil, and gas leasing without surface disturbance and some gypsum mining activities.   
The exclusion of caves from drilling and production activities will help protect significant cave resources, scenic and 
recreation values, ground water recharge areas, and wildlife habitat.  As a result, there should be little to no effect 
to these resources. 
 
H.  Wide-ranging species are species that are considered to use multiple habitats or tend to have home ranges 
that encompass extensive areas. 
 
Table 35.  RFSS Animal Species that Wide-ranging Habitats: 
 

Species Common Name Ecoregion  
Section/Subsection 

Lynx rufus Bobcat Highland Rim/Brown County 
Hills - Shawnee Hills/Crawford 
Upland and Escarpment 

Nycticeius humeralis Evening Bat Shawnee Hills/Crawford 
Upland 

 
SVE Panel Comments for Habitat Group 
 

 Need to ensure continued recruitment of future roost trees – selective cutting/group selection might be more 
suitable than clearcutting in retaining large-diameter trees throughout the forest.   

 Create/protect upland ponds. They act as water supply, create openings and provide corridors for bat 
dispersal.  

 Protect riparian areas and streams, which provide long, linear openings. 
 Provide early successional habitat along streams – such reoccurring openings and young seral stages are 

needed. Include 1-2 tree-sized openings.  
 Vegetation management is important – prevent oak/hickory woods from being overrun by beech-maple. 

 
Species Summaries 

 
1.  Bobcat (Lynx rufus) 
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Ranking:  G3, N3 
 
Distribution 
The bobcat occurs in southern Canada (with the exception of Vancouver Island), the conterminous United States 
(with the exception of Delaware), and northern Mexico.  Bobcat populations experienced a drastic reduction in 
some states within the Eastern Region, particularly in the central Midwest states.  McCord and Cardoza (1982) 
reported that bobcat populations were doing well throughout most of the species range, except in the Midwest, in 
Delaware, and in New Jersey.  Habitat loss due to intensive farming and unregulated trapping and hunting, have 
been indicated as the major causes of declines.  In central Midwestern states such as Illinois, Indiana, Iowa, and 
Ohio where private lands are dedicated to agriculture, there is more limited potential to provide suitable habitats 
for bobcats than in other states in the Eastern Region (Spinola 2005c).  This species is rare, and sparsely 
distributed across the forest 
 
Habitat 
This species occupies a variety of habitats, including swamps, arid areas, and temperate and boreal forests 
(Anderson and Lovallo 2003).  When inactive, bobcats occupy rocky clefts, caves, hollow logs, and space under 
fallen trees (NatureServe 2001).  Resting sites may include rock piles, hollow snags and trees, overhanging roots 
and rocky cliffs (Rollings 1945).   
 
Dens are located in rock crevices, hollow trees, and other protected places, and nesting materials (usually 
vegetation) are carried into the den (Mumford and Whitaker 1982).  Natal dens are often used for many years, 
and female bobcats often move their young to auxiliary dens that are usually in rocky terrain within heavily 
wooded areas (Kitchings and Story 1984). 
 
Species Specific Direct and Indirect Effects 
Although bobcats use a variety of habitat types, they are affected by the loss of specific habitats where their main 
prey is found.  For example, in Indiana, early successional habitats are in decline, due to the conversion of 
forests to agricultural uses, forest maturation on state and federal lands, and human development (Litvaitis 2001).  
These habitats are essential for lagamorphs, a key prey item.  The quality of habitats used by bobcats and their 
prey may be reduced by other anthropogenic land uses.  Grazing may lower the abundance of deer mice, harvest 
mice and hispid cotton rats, which likely would reduce the suitability of these areas for foraging bobcats (Rolley 
and Warde 1985).  Intensive timber harvesting practices may have similarly altered forest habitat, resulting in 
limited prey populations available to bobcats (Litvaitis and Harrison 1989).  In addition, increased road densities 
within home ranges could potentially place bobcats at greater risk of collision or provide improved access for 
hunters and trappers.  Scarce or widely disjunct prey populations may result in frequent road crossings by 
bobcats, making them even more vulnerable to vehicle collisions and other sources of mortality (Litvaitis 2001).   
 
The alternatives propose different acreages of openings across the Forest.  On the low end of the scale, 
Alternative 2 would maintain no openings, followed by Alternatives 1, 4, and 5, which would provide 
approximately 5,000 acres of openings.  Alternative 3 would provide slightly fewer acres of openings than these 
three Alternatives, resulting in approximately 4,070 acres of openings. Alternatives 4, 3, 1 and 5, respectively, will 
result in varying amounts of young forest habitat as a result of timber harvest.  These areas will likely contain prey 
species for the bobcat.  Alternative 2 would result in very little habitat suitable for the prey species on which the 
bobcat depends. 
 

2.  Evening Bat (Nycticeius humeralis)  
 
Ranking:  G3, N3 
 
Distribution 
The evening bat occurs in eastern deciduous forests, from the East Coast, west to eastern Nebraska and south 
through eastern Texas to northern Mexico.  This bat has declined in Indiana, but appears to be relatively 
abundant in Missouri and Iowa (BCI 2001).  This species is very rare on the forest, and only one record of 
occurrence has been noted in the Tell City Unit.   
 
Habitat 
This species is a forest-dwelling bat that roosts in tree crevices and behind loose bark, as well as in buildings.  
The evening bat rarely enters caves or mines.  Historically this bat used tree hollows, but most breeding colonies 
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have been found in buildings, possibly due to a decline in the availability of large roost trees (BCI 2001).  The 
evening bat prefers to forage along edges of mature forests, in clearings, and over waterways.   
 
Species Specific Direct and Indirect Effects 
This species may be affected by the loss of old trees for roosts, and the loss of edge and early successional 
habitats in Indiana.  Although Alternative 2 would allow the entire forest to mature and age, this Alternative will 
not result in the creation of early successional habitat, limiting the foraging habitat of this species.  Alternatives 1, 
3, 4, and 5 will result in increasing early successional habitats.  Timber harvest will be used as a tool to create 
edge and early successional habitat.  However, under these four Alternatives, a large portion of the forest will be 
left to undergo natural succession providing older trees for roosts.   Although some research has shown that bats 
often forage along the edges of small openings, including those created by timber harvest (Krusic and Neefus 
1996), more recent research has found that bats seldom forage in the interior of large regenerating stands (> 
20ha) formed by clear-cuts (Grindal and Brigham 1999).  The size of clearcuts proposed on the majority of the 
Hoosier (10 acres in MA 2.8) are fairly small in size, and do not approach this value.  However, within 
Management Area 3.3, clearcuts may be as large as 40 acres in size.  Although evening bats may not use the 
interior clearcuts for foraging, they may forage along the edge of clearcuts or select roost trees located along 
these edges.  This species selected roost trees at least 12m tall with an average diameter at breast height (dbh) 
of 31 cm located along forest edges that received morning light in Iowa (Bowles 1991). 

 
Habitat Group Direct and Indirect Effects 
Because these species use a variety of habitats, effects are discussed at the species level instead of by habitat 
group. 
 
Cumulative Effects 
Historical factors affecting species that use wide-ranging habitats within the planning area include: the use of fire 
and the clearing of land for agriculture by Native Americans common in the 1400’s, followed by the massive 
deforestation and slash fires used by European settlers as they began clearing the land for agriculture (Pimm and 
Askins 1995).  Although little documentation exists, the rapid loss of old-growth forests and the structural elements 
that they provide for roosting and foraging undoubtedly contributed to declines in many bat populations.  The 
subsequent reforestation of abandoned farmlands throughout southern Indiana resulted in a loss of early 
successional habitat, which is used by a number of wildlife species, including the bobcat.   
 
Evening bats, bobcats, and forests evolved together with natural cycles of fire, which influenced stand regeneration, 
composition, and structure (Graham 1994).  Fire suppression on NFS lands have resulted in shifts in species 
composition, increased stand densities, increased canopy closure, and decreased herbaceous and shrub 
production.   Fires can create more forest openings and edge habitats, which provide foraging opportunities for 
evening bats and for bobcats.  Increases in edge habitat can result in increased plant diversity, which may lead to a 
corresponding increase in the number of prey items available.   
 
Loss of habitat due to development, conversion of forested lands for agriculture, and increased road construction is 
likely to continue increasing within the planning area resulting in an increase in vehicle collisions, and habitat 
fragmentation.  A number of small blocks of contiguous forest are managed by the State or other Federal agencies 
offering areas of compatible management adjacent to the Forest or even linking units of the Forest, including 
Yellowwood State Forest, Brown County State Park, and Crane Naval Weapons Support Center.  It is likely that 
areas managed by State and Federal agencies would continue to be managed in ways similar to previous and 
current management.  The cumulative effects of the actions of any of Alternatives 1, 3, 4, and 5 in combination with 
the existing condition of the species and habitats, past events and actions, and reasonably foreseeable future 
actions would be a forest that would continue to provide quality habitat for a large number of species but that could 
not provide optimum habitat everywhere for every species.  The cumulative effects of Alternative 2 would result in a 
loss of habitat diversity (i.e. early successional habitats) on the Forest which would likely lead to a reduction of the 
viability of many wildlife species including the bobcat and evening bat.  
 
Table 36.  Effects Summary and Determination of RFSS Wide-ranging Species Animal Group: 
 

Wide-ranging Species 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↔ ↔ ↔ ↔ ↔ 
Habitat 
Quality 

↑ ↓ ↑ ↑ ↑ 
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Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
    viability for the population or species. 
 

Determination Rationale 
All Alternatives received a determination of may impact individuals or habitat, but not likely to cause trend 
toward federal listing or reduce viability for the population or species.  These species use a variety of habitats 
and are highly mobile.  Although Alternative 2 would result in a decrease in early successional habitats, these 
species could travel to private lands where this habitat may be present.  Although Alternatives 1, 3, 4, and 5 will 
result in increased foraging habitat for these species, the construction/reconstruction of roads is much higher in 
these Alternatives.  This could increase the amount of direct mortality from vehicle collisions.   
 
Aquatic Regional Forester’s Sensitive Species 
The Hoosier National Forest aquatic Regional Forester’s sensitive species occur primarily within river and pond 
habitats.  The following habitat descriptions and associated aquatic species occur within the Hoosier National 
Forest or within the Hoosier National Forest proclamation boundary. 
 
Habitat Communities and Species Descriptions 
 
A. Rivers Habitats can range in size from small streams to large rivers.  River species can also be associated with 
adjacent riparian vegetative communities.  River habitat on the Hoosier National Forest includes channels that are 
low-gradient and have a variety of substrates such as mud, sand, gravel, and cobble. 
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Table 37.  RFSS Animal Species within Rivers and Streams: 
 

Species Common Name Ecoregion  
Section/Subsection 

Acipenser fulvescens Lake sturgeon Highland Rim/Mitchell Karst 
Plain - Shawnee Hills/ 
Escarpment, Crawford Upland 

Ammocrypta pellucida  Eastern sand darter  Shawnee Hills/Crawford 
Upland & Escarpment 

Etheostoma camurum Bluebreast darter Shawnee Hills/Crawford 
Upland & Escarpment 

Etheostoma maculatum Spotted darter Shawnee Hills/Crawford 
Upland & Escarpment 

Arcidens confragosus Rock pocketbook Shawnee Hills/Crawford 
Upland & Escarpment 

Epioblasma triquetra Snuffbox Shawnee Hills/Crawford 
Upland & Escarpment 

Lampsilis fasciola Wavy-rayed lampmussel Shawnee Hills/Crawford 
Upland & Escarpment 

Lampsilis teres Yellow sandshell Shawnee Hills/Crawford 
Upland 

Ligumia recta Black sandshell Shawnee Hills/Crawford 
Upland 

Obovaria subrotunda Round hickorynut Highland Rim/Brown County 
Hills - Shawnee Hills/ Crawford 
Upland & Escarpment 

Orconectes indianensis Indiana crayfish Highland Rim/Mitchell Karst 
Plain - Shawnee Hills/ 
Crawford Upland, and 
Escarpment 

Pleurobema cordatum Ohio pigtoe Shawnee Hills/Crawford 
Upland & Escarpment 

Ptychobranchus fasciolaris Kidneyshell Shawnee Hills/Crawford 
Upland & Escarpment 

Quadrula cylindrica cylindrica Rabbitsfoot Shawnee Hills/Crawford 
Upland 

Simpsonaias ambigua Salamander mussel Shawnee Hills/Crawford 
Upland 

Toxolasma lividus Purple liliput Shawnee Hills/Crawford 
Upland & Escarpment 

Toxolasma parvus Liliput Highland Rim/Brown County 
Hills - Shawnee Hills/ Crawford 
Upland & Escarpment 

 
SVE Panel Comments for Habitat Group 
 

 Limit sedimentation and erosion e.g. maintaining vegetated filter strips in riparian areas to reduce the 
effects of logging and road building activities, harden crossings, reducing horse/bike trail density, etc.   

 Improve upon existing spring and seep guidelines as well as culvert/road designs.  
 Protect critical habitat such as rocky ripples, pools, areas with aquatic vegetation and bottom substrate.   
 Reduce amounts of non-native crayfish by communicating with anglers about the potential dangers of using 

these species and use interpretive signage at stream areas, bridge crossing sites, etc.  
  Prevent the removal of gravel on the forests, especially large-scale removals.  
 Maintain shade and buffer zones along riparian areas. 

 
Species Summaries 
 
Fish: 
 

1.  Lake Sturgeon (Acipenser fulvescens) 
 
Ranking:  G3G4, N3N4 
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Distribution 
Historically this species was very abundant and fairly widespread in rivers and lakes from southern Canada to the 
southeastern United States.  Populations are now much reduced in distribution and abundance; and the species 
has been extirpated within coastal southeastern states. Recent records occur only in the East Fork of the White 
River and Ohio River within the Hoosier National Forest proclamation boundary (IDNR 2002, Crawford et al. 
1996). 
 
Habitat 
The lake sturgeon is an inhabitant of lakes and rivers, where it occurs primarily over firm, silt-free bottoms of 
sand, gravel, and rock.  Spawning occurs in late spring, when it ascends small streams.  Eggs are deposited on 
the shallow, gravelly riffles of streams or rocky shoals of lakes (Pflieger 1997).  Road crossings or dams may 
impede migrations of Lake Sturgeon to appropriate feeding and breeding habitat (NatureServe 2004).    

 
2.  Eastern Sand Darter (Ammocrypta pellucida) 
 
Ranking:  G3, N3 
 
Distribution 
This species has a diminishing range in Midwest and northeastern U.S. and adjacent Canada; many populations 
have been extirpated as a result of siltation, impoundments, and pollution.   Only recent records for this species 
are from the East Fork of the White River (IDNR 2002, Crawford et al. 1996).  The eastern sand darter is very 
rare within the Forest boundary.   
 
Habitat 
The eastern sand darter occurs in reaches of sandy-bottomed streams of more than two feet in depth (Page and 
Burr 1991). The largest populations are usually found in larger streams and rivers in water at least 60 centimeters 
deep (Page 1983) in areas of sand substrate.   
 
3.  Bluebreast Darter (Etheostoma camurum) 
 
Ranking:  G4, N4 
 
Distribution  
This species has a spotty distribution in the northern and central portions of the eastern United States, and is 
threatened by degraded water quality.  Recent records for this species within the Hoosier National Forest 
proclamation boundary occur in the East Fork of the White River (IDNR 2002, Crawford et al.1996). 
 
Habitat 
This species occurs in medium or large streams with low turbidity.  The species is found in fast, deep riffles 
containing rocks, stones, gravel, and sand (McComish and Brown 1980).  The bluebreast darter prefers a depth 
of 10-30 centimeters and spawning occurs in gravel near large boulders found at the crests of riffles (Page 1983).     

 
4.  Spotted Darter (Etheostoma maculatum) 
 
Ranking:  G2, N2 
 
Distribution 
Small, scattered populations occur in a narrow range in the Ohio River basin: Indiana, Kentucky, New York, Ohio, 
Pennsylvania, and West Virginia.    Recent records for this species within the Hoosier National Forest 
proclamation boundary occur in the East Fork of the White River. 
 
Habitat 
The spotted darter is found in fast riffles of medium to large streams.  Breeding occurs in quiet water areas, 
where eggs are laid on undersides of stones, at the heads of riffles (Page 1983).   Adults overwinter in areas 
somewhat deeper and with slower current (Kuehne and Barbour 1983). 
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Mollusks - Invertebrates: 
 
1.  Rock Pocketbook (Arcidens confragosus) 
 
Ranking:  G4, N4 
 
Distribution 
This species is widely distributed throughout the central United States. The only recent records are from the East 
Fork of the White River watershed (Harmon 1998, Cummings et al. 1991).   
 
Habitat 
This mollusk occurs in areas of reduced flow buried in mud where currents are slow in medium to large rivers 
(Cummings and Mayer 1992).  This species was reported in a range of substrate types including, mud, silt, 
cobble, boulder, sand, and gravel (Roe 2002f).  Fish hosts include rock bass (Ambloplites rupestris), American 
eel (Anguilla rostrata), freshwater drum (Aplodinotus grunniens), gizzard shad (Dorosoma cepedianum), channel 
catfish (Ictalurus punctatus), and white crappie (Pomoxis annularis) (Oesch 1995, NatureServe 2004).  Habitat is 
destroyed through stream channelization and maintenance and the construction of dams. Currents that are 
necessary for the most basic physiological activities such as feeding, waste removal and reproduction are 
reduced by impoundments. 
 
2.  Snuffbox (Epioblasma triquetra) 
 
Ranking:  G3, N3 
 
Distribution 
This species has a widespread range including central and eastern United States and Ontario.  However, it is 
absent from southeastern and northeastern United States. The only recent records within the proclamation 
boundary of the Hoosier National Forest are from the East Fork White River. 
 
Habitat 
The snuffbox is found in small to medium sized, swiftly flowing rivers in shallow riffles with rubble and gravel 
substrates that are free from silt (Roe 2002a).  Suitable reproductive host fish include hornyhead chub (Nocomis 
biguttatus), banded sculpin (Cottus caroline), ozark sculpin (Cottus hypselurus), blackspotted topminnow 
(Fundulus olivaceous), logperch (Percina caprodes), and blackside darter (Percina maculata) (Hill 1986, 
Sherman 1993, Yeager and Saylor 1995, Hillegass and Hove 1997, Barnhart et al. 1998).  Zebra mussels 
(Dreissena plymorpha) have the potential to severely threaten snuffbox populations, especially if they make their 
way into smaller streams.  Factors that are considered detrimental to the persistence of the snuffbox include 
pollution, siltation, and habitat perturbation such as gravel mining or the construction of impoundments. 

 
3.  Wavy-rayed Lampmussel (Lampsilis fasciola) 
 
Ranking:  G4, N4 
 
Distribution 
The historical range of this species included the Great Lakes drainages (including Lake Michigan, Lake Huron, 
Lake St. Clair and Lake Erie), and the Ohio and Mississippi rivers as far south as the Tennessee River. The 
species has been found recently in the Little Blue River watershed (Clark et al. 1998), and is also known in the 
East Fork of the White River watershed (Harmon 1998; Cummings et al. 1991). 
 
Habitat 
The wavy-rayed lampmussel is found in gravel riffles of medium-sized streams (Cummings and Mayer 1992).  
Preferred substrate appears to be a mixture of sand, cobble, and gravel (Gordon and Layzer 1989).  Smallmouth 
bass (Micropterus dolomieu) has been identified as a host fish for this species (Zale and Neves 1982; Neves 
1983).     

 
4.  Yellow Sandshell (Lampsilis teres) 
 
Ranking:  G5, N5 
 
Distribution 
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This species is found in the Mississippi River drainage north to South Dakota, and south to northern Mexico.  Gulf 
drainages from the Withlacoochee River in Florida extend west to the Rio Grande (Baker 1928).  Yellow 
sandshell is very rare within the Forest boundary, and was only recently located in the Lost River (Clarke et al. 
2000). 
 
Habitat 
Yellow sandshell occurs in sand and fine gravel in medium and large rivers (Cummings and Mayer 1992).  Host 
fish include longnose gar (Lepisosteus osseus), green sunfish (Lepomis cyanellus), orangespotted sunfish 
(Lepomis  humilis), largemouth bass (Micropterus salmoides), and white crappie (Pomoxis annularis) (Oesch 
1995).  Adults of this species are essentially sessile, although some passive movement downstream may occur 
during high flows. 

 
5.  Black Sandshell (Ligumia recta) 
 
Ranking:  G5, N5 
 
Distribution 
This species is found throughout central and eastern United States and Canada excluding the eastern seaboard 
states.  This species is presumed extirpated from the East Fork of the White River watershed (Harmon 1998) and 
it has been located recently in the Lost River watershed (Clarke et al. 1999).   
 
Habitat 
Black sandshell occurs in riffles of firm sand and gravel in medium to large rivers (Cummings and Mayer 1992).  
Fish hosts include bluegill (Lepomis macrochirus), largemouth bass (Micropterus salmoides), white crappie 
(Pomoxis annularis), green sunfish (Lepomis cyanellus), redbreast sunfish (Lepomis auritus), rockbass 
(Ambloplites rupestris), white perch (Morone americana), and yellow perch (Perca flavescens) (Oesch 1995, 
NatureServe 2004).   

 
6.  Round Hickorynut (Obovaria subrotunda) 
 
Ranking:  G4, N4 
 
Distribution 
This species occurs throughout the Midwestern United States in Alabama, Illinois, Indiana, Kentucky, Michigan, 
Mississippi, New York, Ohio, Pennsylvania, Tennessee, West Virginia, as well as in Ontario.  This species has 
greatly declined, possibly to the point of near extirpation in the East Fork of the White River watershed (Harmon 
1998), and it has been located recently in the Lost River and Patoka River watersheds (Clarke et al. 1999). 
 
Habitat 
Round Hickorynut is found in sand and gravel with moderate flow in medium-sized streams (Cummings and 
Mayer 1992). This species host fish is unknown (Roe 2002b, NatureServe 2004).   

 
7.  Indiana Crayfish (Orconectes indianensis) 
 
Ranking:  G2G3, N2N3 
 
Distribution 
It appears that the Wabash River serves as a physical barrier separating two Indiana Crayfish metapopulations—
a Southeastern Illinois Population and a Southwestern Indiana population. The degree of migration between the 
two populations is not known if it occurs at all.  This species ranges in southwestern Indiana and has been 
documented in the Wabash and Ohio River drainages (Taylor 2003).  In the Hoosier National Forest, the Indiana 
crayfish is found in the tributaries of the Patoka River and Patoka Lake, as well as in the headwater streams of 
the Anderson River. 
 
Habitat 
The Indiana crayfish lives in rocky riffles and pools of small to medium-sized streams (Page 1985).  The highest 
crayfish densities are usually found in aquatic vegetation patches, which act as nursery areas (SVE Panel 2002).  
Interstitial habitat (availability of silt/gravel/pebbles) is important for crayfish.  Adults of the species require ripples 
and flowing water whilst the young use shallower stream margin areas.  Hence, habitat use among crayfish may 
differ between different age groups i.e. partitioning (SVE Panel 2002). Page and Motessi (1995) noted an 
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absence of Indiana Crayfish from streams lacking riparian trees, exhibiting high turbidity, or exhibiting extensive 
siltation.   
 
8.  Ohio Pigtoe (Pleurobema cordatum) 
 
Ranking:  G3, N3 
 
Distribution 
This species range includes the upper Mississippi River drainage, and Saint Lawrence River drainage from 
western New York to western Michigan, south to Arkansas and Alabama (Roe 2002c).  This species is likely 
extirpated in the East Fork of the White River watershed (Harmon 1998), and the only recent records adjacent to 
the proclamation boundary of the Hoosier National Forest are from the Ohio River (Cummings et al. 1991).   
 
Habitat 
The Ohio pigtoe occurs in medium to large rivers with low to moderate gradient and moderate flow.  This species 
is tolerant of some reservoir habitats such as tailwaters or overbank beds.  In rivers, it is found in or immediately 
above riffles in gravel, cobble, and boulder substrates (Cummings and Mayer 1992, NatureServe 2004).  Redfin 
shiner (Lythrurus ardens) and bluegill (Lepomis macrochirus) have been identified as fish hosts for the species 
(Yokeley 1972, Fuller 1974).  

 
9.  Pyramid Pigtoe (Pleurobema rubrum) 
 
Ranking:  G2, N2 
 
Distribution 
This species occurs within the Ohio River System and its tributaries, including the Tennessee and Cumberland 
rivers.  A portion of the Mississippi river system from Arkansas North to Wisconsin and Michigan was included in 
the range of this species by Parmalee and Bogan (1998).  Museum records indicate that the species does not 
occur North of the Wabash River in Indiana and Illinois.  In Indiana, the only recent records are from the East 
Fork of the White River watershed (Harmon 1998, Cummings et al. 1991).   
 
Habitat 
The pyramid pigtoe occurs in sand or gravel with good current in medium to large rivers.  It typically inhabits 
riffles or shoals in shallow water with swiftly flowing currents, or along sand bars (Cummings and Mayer 1992; 
Natureserve 2004).  The pyramid pigtoe’s fish host is unknown (Roe 2003d, Natureserve 2004). Threats to this 
species include: pollution, introduction of non-native species such as the Asiatic clam (Corbicula fluminea) and 
the zebra mussel, and destruction of habitat by the creation of impoundments, siltation, gravel mining, and 
channel modification.  

 
10.  Kidneyshell (Ptychobranchus fasciolaris) 
 
Ranking:  G4G5, N4N5 
 
Distribution 
This species occurs in the central United States including: Alabama, Arkansas, Illinois, Indiana, Kentucky, 
Michigan, Mississippi, New York, North Carolina, Ohio, Oklahoma, Pennsylvania, Tennessee, Virginia, and West 
Virginia. This species has been recently found in the Lost River (Clarke et al. 1999) and historically in the East 
Fork of the White River 
 
Habitat 
The kidneyshell occurs in gravel in medium to large rivers (Cummings and Mayer 1992).   

 
11.  Rabbitsfoot (Quadrula cylindrica cylindrica) 
 
Ranking:  G3T3, N3 
 
Distribution 
This species is found in the Ohio River System (including the Tennessee and Cumberland Rivers), and in the 
Mississippi River System from Northern Louisiana north to Missouri and western Oklahoma (Roe 2003g).  The 
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only recent records within the proclamation boundary of the Hoosier National Forest are from the East Fork of the 
White River watershed (Harmon 1998, Cummings et al. 1991). 
 
Habitat 
Rabbitsfoot is found in sand and gravel in medium to large rivers of moderate current.  The species occurs in 
sites that are high quality streams with little disturbance (Cummings and Mayer 1992, NatureServe 2004). The 
following species of minnows have been identified as suitable hosts for the rabbitsfoot: whitetail shiner (Cyprinella 
galctura), spotfin shiner (Cyprinella spiloptera), and bigeye chub (Hybopsis amblops) (Yeager and Neves 1986).   

 
12.  Salamander mussel (Simpsonaias ambigua) 
 
Ranking:  G3, N3 
 
Distribution 
This species occurs in the Ohio River Basin and the Mississippi River Basin from Arkansas north to Michigan.  
Recent records for this species occur in the East Fork of the White River watershed (Harmon 1998, Cummings et 
al. 1991).   
 
Habitat 
This species occurs on mud or gravel and under large rocks or slabs in medium to large rivers in areas of swift 
current (Cummings and Mayer 1992; NatureServe 2004).  The salamander mussel is the only North American 
mussel known to parasitize a non-fish host, the mudpuppy (Necturus maculosus), which is also found under flat 
rocks (Barnhart et al. 1998).   

 
13.  Purple Liliput (Toxolasma lividus) 
 
Ranking:  G2, N2 
 
Distribution 
This species occurs in the Ohio River Drainage (including the Tennessee and Cumberland Rivers), the White 
River Drainage in Missouri and Arkansas, and tributaries of the Arkansas River in Arkansas and Oklahoma.  
Recent records for this species occur in the East Fork of the White and Little Blue River watersheds (Clarke et al. 
1998, Harmon 1998, Cummings et al. 1991).   
 
Habitat 
Purple liliput is found in lakes, reservoirs, and small to medium streams in sand, gravel, or cobbles (Cummings 
and Mayer 1992, NatureServe 2004). Host fish include the green sunfish (Lepomis cyanellus) and the longear 
sunfish (Lepomis megalotis) (Heard and Guckert 1970).   

 
14.  Liliput (Toxolasma parvus) 
 
Ranking:  G3, N3 
 
Distribution 
This species is considered widely distributed and globally stable, although some states on the edge of its range 
may be locally imperiled (Roe 2002e).  The liliput is found in the Mississippi River Drainage from western New 
York to Minnesota, and from southern Canada to southern Texas (Parmalee and Bogan 1998).  Recent surveys 
found this species in the Patoka and Little Blue River watersheds (Clarke et al. 1998, 1999).  Liliput also occurs in 
the East Fork White River within the proclamation boundary of the Hoosier National Forest (Harmon 1998, 
Cummings et al. 1991). 
 
Habitat 
Liliput is most often found in shallow water in lentic environments in mud, sand, or fine gravel (Parmalee and 
Bogan 1998), and the species can occur in ponds, lakes, and creeks as well as large rivers. Potential fish hosts 
for this species include centrarchid species such as green sunfish (Lepomis cyanellus) (Hove 1995) and 
warmouth (Lepomis gulosus) (Wilson 1916).   

 
Habitat Group Direct and Indirect Effects  
The quality and quantity of RFSS river habitat on the Hoosier is expected to remain either stable, or increase under 
all alternatives.  There will be no change to the amount of deep pools, riffles, sandy-bottomed streams, or barriers 
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to migration associated with riparian corridors under any of the alternatives.  Stream channel integrity is affected 
the most by road and trail crossings which provide points for direct entry of sediment into streams and can disrupt 
natural drainage patterns.  Table 38 displays the number of stream crossings per fifth-level watershed, although 
inventory of these crossings to determine potential for causing sedimentation, condition of the crossing, or the 
difficulties associated aquatic species passage through these crossings has not occurred.   
 
Table 38.  The Number of Road and Trail Crossings per Watershed. 
 

Watershed Name Total Stream  
Crossings  

Stream  
Crossings on NFS lands 

Anderson River 68 41 
Beaver Creek 55 20 
Deer Creek 90 48 
East Fork Tributaries 6 0 
Lick Creek & Lower Lost 
River 

193 66 

Little Blue River 191 65 
Lower Patoka River 12 0 
Lower Salt Creek 61 39 
Middle Fork Anderson River 118 62 
Middle Fork Salt Creek 29 7 
Mill Creek & Tributaries 0 0 
Millstone & Bear Creeks 28 9 
Monroe Lake Reservoir 59 48 
Oil Creek 93 45 
Plaster & Boggs Creeks 11 2 
Poison Creek 38 20 
South Fork Salt Creek 162 83 
Upper Lost River 2 1 
Upper Patoka River 152 39 
White Creek 6 3 

 
All alternatives include the use of riparian standards and guidelines (Chapter 3, Forest Plan), and BMPs that would 
minimize erosion and sedimentation in the vicinity of water bodies.  Although there may be some initial effects due 
to road or trail construction, these effects should be temporary and discountable in the future.  The number of 
stream crossings that will be developed under each alternative is not known, however, it is likely that the more 
roads constructed, the more stream crossings.  The amount of miles of road development varies by alternative 
(Table 19).  Alternative 2 has the least amount of road construction.  Of all the alternatives, Alternative 4 will create 
the greatest number of roads, and the most miles of road due to the increase in timber harvest operations.  This 
alternative would exhibit the strongest effects associated with road construction/reconstruction.  Alternatives 1 and 
5 have more miles of road than both Alternatives 2 and 3 due to the number of roads necessary to carry out single-
tree techniques.   
 
Extensive road networks have been constructed in the planning area during the last several decades.  Typically 
roads designed in the 1960’s were designed for a useful life of 20 years, including the crossing structures.  
Although the majority of these roads are presently stabilized with vegetation and do not actively deliver sediment to 
stream channels, many of these roads still have culverts and fills at stream crossings.  Abandoned and 
unmaintained roads, including stream crossings, can be expected to fail over time.  Failures are usually associated 
with relatively infrequent hydrologic or climatic events that can cause water flow to exceed the capcity of the 
crossing structure (such as a culvert pipe or bridge), or debris blocks the inlet.  In these cases, water may rise and 
overtop the fill, eroding it and depositing the material into the creek.  The Hoosier will work to improve existing 
stream crossings on the Forest that are contributing sediment to streams or crossings that are causing aquatic 
species passage problems under all alternatives.   The following guidelines (Chapter 3, Forest Plan) will minimize 
the impacts associated with stream crossings: 
 

∗ Improve or maintain water quality by designing and maintaining roads in accordance with Appendix G.   
 

Prohibit log skidding and heavy equipment within streambeds. 
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Designate the location of roads, trails, main skid trails, and similar features that disturb soils.  Stabilize 
disturbed sites during use and revegatate after use to control erosion. 
 
Utilize the “Indiana Handbook for Erosion Control in Developing Areas” (IDNR 1992) as well as “Best 
Management Practices for Erosion and Sedimentation Control” (USDOT 1995) for guidance on limiting 
sedimentation. 
 
In general, roads and trails will not be constructed in riparian corridors unless no practical alternatives exist.  
Road and trail approaches to streams will be located to minimize erosion and sediment introduction to the 
stream.   
 
Roads and trails will generally cross channels at right angles.  Channel crossings will be accomplished 
using bridges, culverts, fords, or other appropriate crossing structures according to site specific conditions.  
Remove unnecessary crossings when a road or trail is decommissioned.   
 
Limit heavy equipment crossings in riparian corridors.   
 
Minimize cuts and placement of fills while building new roads in wetlands and riparian corridors in 
accordance with safety and other engineering road design criteria.  Provide sufficient drainage to ensure 
that the absorption capacity of the riparian corridor is not exceeded.   

 
Reconstruction and stabilization of existing roads, trails, and other facilities within riparian corridors is 
permitted. 

 
Design and maintain roads and trails in riparian corridors to sustain natural hydrologic patterns and allow 
for passage of aquatic species.  Install appropriate drainage and crossing structures for all new roads and 
trails to prevent sedimentation.  
 
Road and trail surfaces within riparian corridors should be stabilized with aggregate or other suitable 
material. Normally, the Hoosier will maintain four inches of gravel surfacing on roads in riparian corridors 
while they are open to vehicular traffic.   
 
Avoid blocking fish passage in streams. 

 
Several factors have been implicated in the decline of freshwater mussel species including habitat destruction from 
dams, dredging, channelization, siltation, and contaminants.  This group of species has dramatically declined 
throughout North America, and has been severely impacted by the introduction and consequent spread of zebra 
mussel (Dreissena polymorpha).  The adverse effects of this species stems primarily from the attachment of the 
zebra muscle to the valves of native mussels, which can interfere with feeding, respiration, excretion, and 
locomotion (Baker and Hornbach 1997).  Stream crossings can also affect mussels.  Within a watershed, mussels 
disperse as larvae (glochidia) by attaching to the gills of various host species, usually fish.  If the host fish cannot 
pass upstream through a culvert, then the mussel is unable to colonize or re-colonize new suitable habitat.  This 
barrier could be significant for endangered mussel species or for species coping with degraded habitat (Vaughan 
2002).   
 
Events associated with timber harvests can affect riparian habitat in a number of ways such as fluid leaks or spills, 
negative impacts on water quality, or direct physical impacts due to stream fording.  However, the most common 
and significant effects of unmitigated timber harvest on riparian habitat is increased levels of sediments deposited 
in streams.  The sediment originating from the construction and use of logging roads and skid trails generally 
exceeds that from all other forestry activities (Eschner and Larmoyeux 1963, Binkley and Brown 1993).  Benthic 
invertebrates, by definition, inhabit the stream bottom.  Therefore, any modification of the streambed by deposited 
sediment would most likely have an effect on the benthic invertebrate community. 
 
In general, as deposited sediment increases, the production of invertebrates decreases.  The greatest invertebrate 
production comes from a wide variety of large, hard substrates, such as gravel and cobble, as well as the interstitial 
spaces between these substrates which are used for cover and access to oxygen (Waters 1995).  Fine sediments 
can cover these substrates, and the interstitial spaces within the substrate become filled, resulting in a loss of 
habitat quantity or habitat quality.  A small increase in sediment may result in decreases in the population size of 
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aquatic invertebrates; however, the community structure may not change (Lenat et al. 1979).  Yet, as deposited 
sediment increases, changes in the diversity and density of communities could occur (Lenat et al. 1979).   
 
These changes in community generally involve a shift in dominance from mayflies (Ephemeroptera), stoneflies 
(Plecoptera), and caddisflies (Trichoptera) to species that burrow such as aquatic worms (oligochaetes), 
crusteaceans (amphipods), and slugs and snails (gastropods) (Lenat et al. 1979, Matter and Ney 1981).  Sediment 
can lead to decreased invertebrate production, which in turn can affect fish production, as burrowing insect species 
are much less available to fish. 
 
Zweig and Rabeni (2001) stated that the stream substrate condition is the most important factor determining 
benthic invertebrate distribution and abundance at the local or reach level.  In a study of several Missouri streams, 
they found species decline with increasing deposited sediments in every stream, and they reported major declines 
in density (up to 50 percent reductions) at low deposition levels.  Tebo (1955) found a significantly lower standing 
crop of bottom organisms at stations affected by sediment from a logging site compared to a site on the stream just 
upstream from the logging site.  He found that the difference persisted for five months until a large flood event 
flushed most of the sediments from the segment.  Newbold et al. (1980) reported that logging in California 
significantly reduced macroinvertebrate diversity in streams.  They found that protected buffer strips greater than 
100 feet wide along streams eliminated most of the negative impacts. 
 
Several studies (Swift 1986, Binkley and Brown 1993) found that logging activities can result in extremely large 
sediment inputs from logging sites into drainageways during major storm events.  In central Arkansas, measured 
sediment export to streams from selective timber harvests was found to be approximately 3 times higher than the 
unlogged control site even when BMPs were implemented, and limited site preperation activities were used (Miller 
et al. 1988).  Furthermore, the clearcut site resulted in approximately 20 times more sediment export than the 
control.   These findings also fall within the range that Beasley and Granillo (1985) reported for sediment yields 
from selective cutting in Arkansas.  Eschner and Larmoyeux (1963) reported a maximum turbidity sample from a 
selective cut study plot that was approximately 3 times higher than from the uncut control site.  They found 
turbidities to be much higher from a clearcut site and a diameter limit cut where 85% canopy was removed, though 
logging was performed with less care in these cases.   
 
The long-term affects of these practices include the burial of feeding and spawning sites under sediment, which 
results in high mortality of plants, invertebrates, and fish eggs that are suffocated by silt suspended in the water 
column.  When primary producers and primary consumers are eliminated, fishes and other organisms dependent 
on these producers for food may die or perhaps produce fewer offspring.  Although sediment is a natural part of 
aquatic systems, problems arise when the sediment load of the stream exceeds the ability of the ecosystem to 
process that sediment.  Fish species have varying tolerances to sediment and pollution, and increases in sediment 
load may result in a shift to more tolerant species within a fish community (Sweeten and McCreedy 2002). 
 
The potential for increased erosion during timber harvest can be reduced even more if harvest operations are 
conducted when the ground is frozen or dry.  The risk of erosion can also be reduced by limiting harvest operations 
to gentle and moderate slopes, requiring tracked or low ground pressure equipment, or using cable logging 
systems to reduce the effects of logs being transported over the ground.  Leaving woody debris on site following 
timber harvest operations is another practice that could reduce erosion potential.  Woody debris acts as a physical 
barrier to soil movement and protects soil from splash erosion (Pritchett and Fisher 1987, Sharpe et al. 2003).  
Appropriate layout and design of the logging system and skid trails is imperative to reducing the erosion potential.  
Transporting logs over poorly located skid roads or in fine-textured soils increases the erosion potential.  The 
impacts of erosion and sediment production can be reduced through careful layout and construction, caution in wet 
weather, and road closure (Hornbeck and Federer 1975, Kochenderfer and Aubertin 1975, Patric 1996, Stone et al. 
1978). 
 
Another major impact on RFSS river species is the alteration of riparian vegetation.  Page and Mottessi (1995) 
reported that Indiana crayfish did not occupy what would be considered otherwise suitable habitat when the stream 
segment was denuded of riparian trees.  Thermal effects from logging can be major concerns for aquatic 
organisms.  Warmer water reduces oxygen-holding capacity, and at the same time biological oxygen demands 
increase from higher rates of chemical processes (Lee and Samuel 1976).  This study emphasized that 
microorganisms at the base of the food chain may be affected by thermal changes with corresponding implications 
for the entire aquatic system.   Specifically, they found that uncut control sites produced significantly higher 
numbers of insects and higher total biomass of aquatic organisms than clearcut sites.  Several researchers have 
measured stream temperature increases of up to 4-9○C associated with clearcuts (Lynch et al. 1985, Binkley and 
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Brown 1993, Lee and Samuel 1976).  Lee and Samuel (1976) reported a threefold increase in the mean weekly 
summer temperature range of streams due to clearcutting.  Most researchers have found that the presence of 
riparian buffer zones eliminated most of the thermal effects associated with forestry activities.       
 
Leaves and wood are transported into streams by various methods ranging from the fall of leaves in the autumn to 
massive inputs following major storms or wind events.  Following logging, organic matter – leaves, twigs, branches, 
and whole trees can enter riparian areas providing energy, nutrients, and structure.  Numerous vertebrate and 
invertebrate animals depend on leaves and wood for food and habitat.  And, accumulations of leaves and wood can 
create refuges from the extremes of drought and flood.   These inputs of debris initially increase after logging, but 
inputs rapidly decline and remain low following harvest.  Leaf inputs can drop to almost zero but recover as trees 
regrow.   Although excessive amounts of organic matter may have negative impacts in streams such as lowering 
dissolved oxygen (Hicks et al. 1991) and blocking fish migration (Baker 1979), a one-time input of leaves and large 
wood following a timber harvest may be beneficial.  In practice, however, much of the large woody debris is 
removed as part of the timber harvest.   Large woody debris provides important habitat for invertebrates and fish.  
Water flow around large piece of wood forms pools and encourages scour from stream banks and bottoms (Shirvell 
1990).  Furthermore, woody debris dams have been shown to increase nutrient retention of both particulate organic 
and inorganic matter (Smith et al. 1993).  The following Forest Plan guideline emphasizes the importance of leaving 
or introducing woody debris, and this guideline is common to all Alternatives: 
 

As opportunities arise, we will restore or enhance fisheries habitat in lakes, ponds, and streams by 
introducing large woody debris and maintaining or improving streambank and shoreline stability.  We will 
generally allow large woody debris (such as large dead and downed trees) adjacent to stream channels or 
in channels to benefit fish habitat and other aquatic species.  We may remove trees from dams of 
maintained lakes and ponds. 

 
The amount of organic material entering a riparian system can be affected by defoliating insects such as European 
gypsy moths.  Although this species may not kill trees, defoliations can drastically alter many instream processes, 
and the loss of the normal inputs of leaves into the stream may severely disrupt benthic invertebrate assemblages.  
Alternative 2 does not allow timber harvesting including the use of tools such as sanitation harvest.  Although this 
would likely result in a closed canopy, there are numerous insect pest and diseases that can affect the forest 
ecosystem including defoliating insects.  Oak declines are expected to increase with the imminent establishment of 
the gypsy moth on the Hoosier.  Implementation of selected forest management before pest establishment would 
lessen effects that the pest could have on a stand (Gottschalk 1993).  Damage done to stands by infestations of 
pest species could have long lasting impacts on the quality of this habitat by opening the canopy and reducing the 
amount of leaf material entering the system.   For a thorough review of the native and exotic insects and diseases 
affecting the Hoosier National Forest, see pages 222 – 235 in “The Hoosier-Shawnee Ecological Assessment” 
(2004).  
 
Variation among Alternatives can be compared as a measure of riparian cover and sedimentation levels resulting 
from timber harvest activities.  Alternative 2 would have the fewest potential impacts on RFSS that use river 
habitats due to the lack of timber harvest.  Riparian cover along streams would continue to age with little 
disturbance under this alternative.  Alternatives 1 and 5, which propose less acreage of shelterwood and clearcut 
treatments than Alternatives 3 and 4, would result in fewer potential impacts than these two Alternatives.   
 
Additionally, restoration activities that are designed to improve the functions of wetland and riparian areas help to 
improve overall watershed health.  Alternatives 1, 3, 4, and 5 allow for the creation, restoration, and maintenance of 
wetlands, whereas Alternative 2 does not allow such activities.  These four alternatives also allow for stream 
restoration activities, whereas Alternative 2 does not.    
 
Alternative 3 is the only Alternative that proposes the development of an OHV trail.  Destruction of habitat and the 
direct mortality of species by OHVs are not limited to terrestrial habitats.   The construction of an OHV trail has the 
potential to erode, displace, compact, and rut the soil along riparian corridors.  There is also the potential for 
increased sedimentation when water is channeled at a stream crossing if the OHV trail were to cross a stream.  
OHVs are could drive along or in streambeds, running over amphibians, fish, and other creatures that inhibit these 
habitats. 

 
Cumulative Effects 
Although BMPs and Forest Plan Guidance should minimize the direct and indirect effects to riparian habitat, 
adverse effects will not be eliminated from the entire watershed.  Destruction of riparian habitat has occurred due to 
dams, dredging, channelization, siltation, and contaminants.   Some streams have been channelized to promote 
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drainage in agricultural areas, a practice that often degrades in-stream habitat and channel features.  Watersheds 
within and surrounding the Forest have been affected by agriculture, logging practices, and development.   Impacts 
from temperature, altered flow, and point source pollution are primarily from private lands and will likely remain out 
of the control of the Hoosier.  The Forest Service can have the greatest impacts on watersheds that contain the 
highest percentage of NFS lands.  Conversely, watersheds with the lowest percentage of NFS lands provide the 
greatest opportunity for collaboration with other agencies and landowners to implement watershed management 
activities (Table 39).  Division of private lands into smaller ownership parcels, especially along shorelines, is likely 
to increase within the planning area over time.  Construction of new roads to access this subdivided property will 
likely follow resulting in increased sediment, and impacts to stream channel integrity.   
 
The Forest Service conducted a watershed analysis on fifth-level Hydrologic Unit Codes (HUCs) within the Hoosier 
(Ewing and Merchant 2000).   The purpose of this analysis was to better describe and understand watershed 
condition and sensitivity, cumulative effects, and the interaction of land use practices conducted by the Forest 
Service.  Twenty-three fifth-level watersheds were considered, and the twenty watersheds that contained NFS 
lands were considered further as part of this analysis.  These twenty fifth-level watersheds range in size from 
approximately 9,000 acres to 132,000 acres, and contain varying percentages of NFS ownership (Table 39).  For a 
more detailed discussion of this analysis and additional information on cumulative effects, see An Analysis of 
Watershed Integrity for the Hoosier National Forest  (Ewing and Merchant 2000).   
 
Table 39.  Fifth-level Watersheds Containing NFS Lands. 
 

Watershed Name Watershed Size (acres) NFS Land as a Percent of Watershed  
Lick Creek & Lower Lost River 131,642 16
Lower Salt Creek 131,318 12
Little Blue River 110,945 19
Upper Patoka River 108,112 14
Upper Lost River 104,587 1
Anderson River 98,029 8
Lower Patoka River 71,939 <1
Middle Fork Anderson River 68,032 20
South Fork Salt Creek 66,133 42
White Creek 64,134 9
Monroe Lake Reservoir 63,371 28
Beaver Creek 61,081 15
Middle Fork Salt Creek 47,175 9
Oil Creek 46,500 40
Plaster & Boggs Creeks 38,793 5
East Fork Tributaries 36,923 3
Deer Creek 32,589 29
Poison Creek 21,000 40
Millstone & Bear Creeks 9,106 14
Mill Creek & Tributaries 3,762 14
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Table 40.  Effects Summary and Determination of RFSS Rivers Animal Group: 
 

Rivers 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↔ ↔ ↔ ↔ ↔ 
Habitat 
Quality 

↔ ↔ ↔ ↔ ↔ 
Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 

 
Determination Rationale 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or reduce 
viability for the population or species was selected for all Alternatives.  BMPs and Forest Plan Guidance should 
minimize the direct and indirect effects to riparian habitat.  These BMPs stress protecting against erosion, 
sedimentation, and changes in water temperature.  Although 25 to 100-foot filter strips will be considered adjacent 
to riparian areas, management activities can still occur.  Within these zones the application of mitigation measures 
and forethought must be applied to ensure water quality and riparian values are protected.   However, it is possible 
that this would result in filter strips that are not large enough to minimize all impacts, especially given the 
unpredictability of environmental conditions.  Many factors should be considered when selecting buffer size 
including groundwater and flood hydrology, critical species habitat, the structural characteristics of the riparian 
forest, the gradients controlled by physiographic factors such as slope, and the degree of contrast between the 
riparian area and the adjacent landscape (Verry et al.  2000).  For example, Brosofske et al. (1997) recommended 
uncut buffers 300 foot wide for small streams (6 –12 feet wide) to maintain unaltered microclimatic gradients, but 
cautioned that changes in microclimate associated with forest edges can extend up to 1000 ft for some variables.  
Chase et al. (1997) summarized wildlife buffers along wetland and surface waters recommending buffers 20 to 30 ft 
wide for small mammals, 10 to 300 ft for amphibians, and 650 ft for the cavity-nesting wood duck.   
 
Restoration activities that are designed to improve the functions of wetland and riparian areas will help improve 
overall watershed health.  Alternatives 1, 3, 4, and 5 allow for the creation, restoration, and maintenance of 
wetlands, as well as stream restoration activities.  Alternative 2 does not allow for these activities which limits our 
ability to improve these habitats.    
 
B.  Pond Habitats include ponds, waterholes, lakes, and reservoirs that are man-made.  These habitats can have 
a variety of water depths, substrates, and aquatic vegetation communities. 
 
Table 41.  RFSS Animal Species within Ponds: 
 

Species Common Name Ecoregion  
Section/Subsection 

Scaphiopus holbrookii holbrookii Eastern Spadefoot Toad Shawnee Hills/Crawford 
Upland 

 
SVE Panel Comments for Habitat Group 
 

 A lot of herptefauna breed in ponds and waterholes on the forest, and use ridgetop habitat during the non-
breeding season.  Both of these habitats are important. 

 
Species Summaries 

 
1.  Eastern Spadefoot Toad (Scaphiopus holbrookii holbrookii) 
 
Ranking:  G5T5, N5 
 
Distribution 
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This species is found from southern New England to Florida, west to Missouri, northeast Arkansas and eastern 
Louisiana.  There are two known occurrences on the Hoosier both from Buzzards Roost Recreation Area: Jeffries 
Cemetery and the Deuchars area. 
 
Habitat 
This species prefers areas of loose or sandy soils at low elevations.  Breeding occurs in temporary ponds and is 
triggered by heavy rainfall. Indiana records are associated with floodplains of the lower Wabash and White rivers 
and barrens or relict prairies of the Ohio River Valley (Minton 2001).  The Eastern spadefoot toad is also 
associated with barrens communities.   
 
Species Specific Direct and Indirect Effects 
Spadefoot toads are sensitive to land development and urbanization (Lodato 2002), and the toads are also 
susceptible to high mortality when breeding pools dry up before tadpoles can grow into toads.  Time spent at the 
breeding sites is a small portion of this toad’s life, and the protection of non-breeding habitat is also important.  
The maximum distance covered by this species as individuals dispersed away from breeding sites was recorded 
as 1319 ft in Florida (Pearson 1955).   

 
Habitat Group Direct and Indirect Effects 
The protection of vernal ponds (pools of water that are present during the spring, but may dry up during the 
summer) and other temporary water bodies will benefit many amphibian species.  Ponds located near sandy soils 
or dry, open areas are of particular importance to spadefoot toads, especially barrens areas.  Restoration of 
barrens communities on Hoosier National Forest will likely offer potential habitat.  The Forest has developed the 
following standards* and guidelines in the Forest Plan (Chapter 3) to maintain, enhance, or create ponds and the 
surrounding habitat on the Forest: 
 

As opportunities arise, restore or enhance fisheries habitat in lakes, ponds, and streams by introducing 
large woody debris and maintaining or improving streambank and shoreline stability.  Trees should be 
removed from dams of maintained lakes and ponds. 

 
Consider improvement and enhancement of aquatic habitats in all management activities associated with 
lakes.  Incorporate consideration of habitat needs of animals attracted to lakes into lake design including 
islands, peninsulas, and standing live and dead trees.  Determine the type of access and boat and motor 
restrictions on lakes on an individual basis. 
  
Maintain or enhance the habitat quality of waterholes as necessary.  
 
Where other objectives do not conflict, reduce aquatic vegetation to 20 to 30 percent coverage for fisheries 
purposes on lakes and ponds. 
 
Maintain, enhance, or create ephemeral wetlands where feasible to provide breeding sites for reptiles and 
amphibians, as well as to provide drinking sites for bats. 
 
Water bodies may be created if there are adequate watersheds and soil conditions are conducive to 
construction of water-holding structures.   
 
Waterholes or small ponds up to 0.5 acre with adjacent slopes no more than 5 percent should have a 25 
foot riparian corridor.  If adjacent slopes are steeper, wider corridors may be needed. 
 
Keep slash out of water bodies, stream channels, floodplains, and areas where it may be swept into 
streams, rivers, and water bodies except to meet other habitat objectives. 

 
Alternatives that allow vegetation management will benefit the eastern spadefoot toad.  The restoration of barrens 
communities will create suitable none breeding habitat, and the ability to maintain and create wetlands and ponds 
will increase breeding habitat for this species.  The response of this species to prescribed burning is unknown, 
however the ability of this species to burrow into the ground within seconds should make direct mortality from 
prescribed fire unlikely.   However, indirect effects of fire may impact these toads.  Kilpatrick et al. (2004) found no 
significant treatment effects on abundance within five major taxa (frogs/toads, salamanders, turtles, lizards, and 
snakes) between burned and control areas.  Ford et al. (1999) found few discernable differences for most species 
of herpetofauna and small mammals between burned and control areas, supporting the assertion that prescribed 
fires had little overall impact on these species.  For these reasons, Alternative 4, which creates more barrens 
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habitat (Table 27), should be the most beneficial to this RFSS species, followed by Alternative 3, and Alternatives 1 
and 5.  Conversely, Alternative 2 will likely result in reduced habitat quality and quantity as breeding and non-
breeding sites undergo succession and become unsuitable for this species. 
 
Cumulative Effects  
Fire regimes have been a major force shaping landscape patterns and influencing productivity for thousands of 
years.  Recently, fire-dominated oak-hickory communities have undergone a shift in composition due to fire 
suppression on NFS lands.  In Eastern deciduous forests, hardwood species with vigorous sprouting ability, 
especially oaks, tend to dominate after a fire.  However, without fire, sugar maple and American beech tend to 
dominate such sites.  Sites, such as barrens communities, persisted in many areas because of fires, whether 
caused by Native Americans or Europeans settlers or through natural ignition.  Local bans on fires and regional 
laws forbidding this activity came into affect after the start of the 20th century, thus the effects of periodic fire 
maintaining a healthy oak-hickory forest and barrens communities were removed. 
 
Present or reasonably foreseeable future activities on private land that may affect these species include 
construction or use of roads, agricultural use of riparian areas, timber harvesting, and activities associated with 
residential development in rural or forested areas.   Extensive wetlands and rich riparian areas were historically 
located throughout Indiana.  Floodplains adjacent to rivers and streams in southern Indiana were cleared, drained, 
and converted to agricultural farmland as the state became settled, reducing the amount of suitable habitat 
available for many amphibian species.  Agricultural lands are still in abundance in Indiana resulting in pasture and 
cropland near the Hoosier and on private lands within the Forest leading to potential contamination of ponds by 
pesticides or herbicides used on crops.  Development is expected to continue to increase throughout the planning 
area.   And, private lands surrounding the Hoosier will continue to be a mixture of harvested forest, nonnative open 
pastures, and crop fields.   
 
Table 42.  Effects Summary and Determination of RFSS Ponds Animal Group: 
 

Ponds 
Animal Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat Quantity – Spadefoot 
Toad 

↑ ↓ ↑ ↑ ↑ 
Habitat Quality– Spadefoot 
Toad 

↑ ↓ ↑ ↑ ↑ 
Determination 
 

BI LI BI BI BI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 

 
Determination Rationale 
Timber harvest and prescribed burning are the most effective tools to stop the encroachment of woody vegetation 
into barrens communities.  For this reason, Alternative 2 will likely decrease the quality of barrens habitat (non-
breeding habitat), and could result in reduced viability of the eastern spadefoot toad, especially over time.  
Furthermore, the inability to maintain, restore, or create wetlands, ponds, water holes, and vernal ponds will result 
in a reduction of breeding habitat.  This alternative received a determination of likely to impact individuals or 
habitat with the consequence that the action may contribute towards federal listing or result in reduced 
viability for the population or species. 
 
The determination of benefical impact was selected for Alternatives 1, 3, 4, and 5.  Barrens communities can be 
perpetuated and increased by maintaining a relatively open canopy and understory.  Prescribed fire is often the 
most efficient management tool for barrens communities, however other techniques may also be needed.  Although 
it is possible that direct mortality could occur during a fire, this is unlikely due to the habit of this species to burrow 
into the ground.  Also, this species breeds during mid-April to mid-July.  Breeding is initiated by heavy rainfall, a 
condition that is not conducive to prescribed burning.   Alternatives 1, 3, 4, and 5 also allow for the creation and 
maintenance of wetlands, ponds, water holes, and vernal ponds, which are important habitat components for this 
toad.  
 
Plant Regional Forester’s Sensitive Species 
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The Eastern Region conducted list maintenance for species designated as sensitive on the 20 October 2003, which 
updated the 29 February 2000 Regional Forester’s Sensitive Species (RFSS) lists for both plants and animals.  
These are species for which population viability is recognized as a concern, as evidenced by a downward trend in 
population or habitat capability. 
 
Based on the 20 October 2003 list maintenance, the Hoosier National Forest has 30 plants designated as Regional 
Forester’s Sensitive Species.  Forty other plants listed as Regional Forester’s Sensitive Species in this Region 
occur within the Hoosier National Forest planning area.  Forest botanists and biologists evaluated these species for 
their risks to population viability and determined they were not a viability concern on the Hoosier National Forest.  
The risk assessments are on file in the Supervisor’s Office in Bedford, Indiana. 
 
Table 43 below, displays each RFSS plant with the amount(s) of known populations (element occurrence or EO) on 
the Hoosier according to their protection status by management area and each proposed alternative.  Management 
areas (MAs) 2.8, 3.1, 3.3, and 3.5 are all part of the suitable landbase for vegetation management, which does not 
have major restrictions or limitations on future activities.  MA 2.4 is also part of the suitable landbase, but emphasis 
is on recreational opportunities, visual quality, and riparian values would place some limitations on the amount of 
timber production conducted in these areas.  Limited management refers to MAs to those designated areas without 
an emphasis on vegetation management or timber removal.  Management in these MAs has restrictions, limitations 
on what can occur and where, plus overall objectives for the area to promote or emphasize limited vegetative 
activities.  Protected MAs that do not allow timber harvest, or salvage and sanitation harvests are MAs 5.1 and 8.1.  
Total values shown in these two categories represent those amounts for Alternative 1, the current Forest Plan. 
 
Table 43.  RFSS Plant Element Occurrence per Management Area 
 

 Element Occurrences (EOs) Management Areas that contain EOs and amount 
Species Total Protected Suitable 

Landbase
Limited 
Mgmt.

Alt. 1 Alt. 2* Alt. 3 Alt. 4 Alt. 5 

Aconitum uncinatum 5 0 3* 2* 2.8 (3), 6.4 
(1), 8.2 (1)

6.2 (1), 8.2 
(1), 9.3 (3)

3.5 (3), 6.4 
(1), 8.2 (1) 

3.1 (3), 6.4 
(1), 8.2 (1)

2.8 (3), 6.4 
(1), 8.2 (1)

Bacopa rotundifolia 1 0 0 1 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 
Buchnera americana 3 0 0 3 6.4 (2), 8.2 

(1) 
6.2 (2), 8.2 
(1) 

6.4 (2), 8.2 
(1) 

6.4 (2), 8.2 
(1) 

6.4 (2), 8.2 
(1) 

Cypripedium pubescens 10 3 5* 2* 2.8 (5), 5.1 
(3), 6.4 (1), 
8.2 (1) 

5.1 (3), 6.2 
(1), 8.2 (1), 
9.3 (5) 

3.5 (5), 5.1 
(3), 6.4 (1), 
8.2 (1) 

3.1 (5), 5.1 
(3), 6.4 (1), 
8.2 (1) 

2.8 (5), 5.1 
(3), 6.4 (1), 
8.2 (1) 

Desmodium humifusum 1 0 0 1 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 
Dichanthelium yadkinense 1 0 0 1 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 
Dodecatheon frenchii 23 0 6* 17* 2.8 (6), 8.2 

(17) 
8.2 (17), 
9.3 (6) 

3.5 (6), 8.2 
(17) 

3.1 (6), 8.2 
(17) 

2.8 (6), 8.2 
(17) 

Epigaea repens 3 2 1* 0* 2.4 (1), 5.1 
(2) 

5.1 (2), 9.3 
(1) 

2.4 (1), 5.1 
(2) 

2.4 (1), 5.1 
(2) 

2.4 (1), 5.1 
(2) 

Eupatorium album 4 0 1* 3* 2.8 (1), 6.4 
(1), 8.2 (2)

6.2 (1), 8.2 
(2), 9.3 (1)

3.5 (1), 6.4 
(1), 8.2 (2) 

3.1 (1), 6.4 
(1), 8.2 (2)

2.8 (1), 6.4 
(1), 8.2 (2)

Festuca paradoxa 1 0 0 1 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 
Gentiana alba 4 0 0 4 6.4 (1), 8.2 

(3) 
6.2 (1), 8.2 
(3) 

6.4 (1), 8.2 
(3) 

6.4 (1), 8.2 
(3) 

6.4 (1), 8.2 
(3) 

Juglans cinerea 17 3 7* 7* 2.4 (1), 2.8 
(6), 5.1 (3), 
6.2 (1), 6.4 
(3), 8.2 (3)

5.1 (3), 6.2 
(4), 8.2 (3) 
9.2 (1), 9.3 
(6)  

3.5 (6), 5.1 
(3), 6.2 (1), 
6.4 (3), 8.2 
(3), 9.2 (1) 

3.1 (6), 5.1 
(3), 6.2 (1), 
6.4 (3), 8.2 
(3), 9.2 (1)

2.4 (1), 2.8 
(6), 5.1 (3), 
6.2 (1), 6.4 
(3), 8.2 (3)

Lilium canadense 4 0 2* 2* 2.4 (1), 2.8 
(1), 6.4 (1), 
8.2 (1) 

6.2 (1), 8.2 
(1), 9.2 (1), 
9.3 (1) 

3.5 (1), 6.4 
(1), 8.2 (1), 
9.2 (1) 

3.1 (1), 6.4 
(1), 8.2 (1), 
9.2 (1) 

2.4 (1), 2.8 
(1), 6.4 (1), 
8.2 (1) 

Ophioglossum 
engelmannii 

5 0 1* 4* 2.8 (1), 8.2 
(4) 

8.2 (4), 9.3 
(1) 

3.5 (1), 8.2 
(4) 

3.1 (1), 8.2 
(4) 

2.8 (1), 8.2 
(4) 

Oxalis illinoensis 22 2 11* 9* 2.4 (2), 2.8 
(9), 5.1 (2), 
6.4 (2), 8.2 
(7) 

5.1 (2), 6.2 
(2), 8.2 (7), 
9.2 (2), 9.3 
(9) 

3.3 (2), 3.5 
(7), 5.1 (2), 
6.4 (2), 8.2 
(7), 9.2 (2) 

3.1 (7), 3.3 
(2), 5.1 (2), 
6.4 (2), 8.2 
(7), 9.2 (2)

2.4 (2), 2.8 
(7), 3.3 (2), 
5.1 (2), 6.4 
(2), 8.2 (7)

Pachysandra procumbens 3 0 3* 0* 2.4 (1), 2.8 
(2) 

9.2 (1), 9.3 
(2) 

3.5 (2), 9.2 
(1) 

3.1 (2), 9.2 
(1) 

2.4 (1), 2.8 
(2) 
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Panax quinquefolius 85 6 57* 22* 2.4 (5), 2.8 
(52), 5.1 
(5), 6.2 (1), 
6.4 (10), 
7.1 (1), 8.1 
(1), 8.2 
(10) 

5.1 (5), 6.2 
(11), 7.1 
(1), 8.1 (1), 
8.2 (10), 
9.2 (2), 9.3 
(55) 

2.4 (3), 3.3 
(3), 3.5 (49), 
5.1 (5), 6.2 
(1), 6.4 (10), 
7.1 (1), 8.1 
(1), 8.2 (10), 
9.2 (2) 

2.4 (3), 3.1 
(49), 3.3 
(3), 5.1 (5), 
6.2 (1), 6.4 
(10), 7.1 
(1), 8.1 (1), 
8.2 (10), 
9.2 (2) 

2.4 (5), 2.8 
(49), 3.3 
(3), 5.1 (5), 
6.2 (1), 6.4 
(10), 7.1 
(1), 8.1 (1), 
8.2 (10) 

Phlox amplifolia 5 0 5* 0* 2.8 (5) 9.3 (5) 3.5 (5) 3.1 (5) 2.8 (5) 
Platanthera clavellata 2 0 0 2 6.4 (1), 8.2 

(1) 
6.2 (1), 8.2 
(1) 

6.4 (1), 8.2 
(1) 

6.4 (1), 8.2 
(1) 

6.4 (1), 8.2 
(1) 

Polytaenia nuttallii 1 0 0 1 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 
Scutellaria parvula var. 
parvula 

1 0 1* 0* 2.8 (1) 9.3 (1) 3.5 (1) 3.1 (1) 2.8 (1) 

Scutellaria saxatilis 1 0 0 1 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 
Stachys clingmanii 1 0 NA NA Non-NFS 

land 
Non-NFS 
land 

Non-NFS 
land 

Non-NFS 
land 

Non-NFS 
land 

Stenanthium gramineum 2 0 1* 1* 2.8 (1), 8.2 
(1) 

8.2 (1), 9.3 
(1) 

3.5 (1), 8.2 
(1) 

3.1 (1), 8.2 
(1) 

2.8 (1), 8.2 
(1) 

Trichomanes boschianum 2 0 0 2 8.2 (2) 8.2 (2) 8.2 (2) 8.2 (2) 8.2 (2) 
Vittaria appalachiana 11 0 0 11 6.4 (3), 8.2 

(8) 
6.2 (3), 8.2 
(8) 

6.4 (3), 8.2 
(8 

6.4 (3), 8.2 
(8) 

6.4 (3), 8.2 
(8) 

Waldsteinia fragarioides 1 0 0 1 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 8.2 (1) 
Woodwardia areolata 6 0 2* 4* 2.8 (2), 6.4 

(2), 8.2 (2)
6.2 (2), 8.2 
(2), 9.3 (2)

3.3 (1), 3.5 
(1), 6.4 (2), 
8.2 (2) 

3.1 (1), 3.3 
(1), 6.4 (2), 
8.2 (2) 

2.8 (1), 3.3 
(1), 6.4 (2), 
8.2 (2) 

Baeomyces absolutus 3 0 0 3 8.2 (3) 8.2 (3 8.2 (3) 8.2 (3) 8.2 (3) 
Bryoxiphium norvegicum 6 0 0 6 8.2 (6) 8.2 (6) 8.2 (6) 8.2 (6) 8.2 (6) 

 
* Alternative 2 would allow only very limited vegetation management, except for actions that benefit Federally endangered and 
threatened species or aide in maintaining their habitat.  This alternative changes most acres designated MA 2.4 and 2.8 to MA 
9.3, so EOs located in those MAs that are part of the suitable landbase would then move to the limited management category.  
Alternatives 2, 3, and 4 changes some lands designated as MA 2.4 to MA 9.2 that also would then move those EOs to limited 
management. 
 
Sensitive Plant Surveys and Field Reconnaissance 
 
In preparation of Table 43 and for determining the appropriate placement of each sensitive species within the 
habitat communities, we completed a review of all available Forest records, the Indiana Natural Heritage Program 
Database, and previously conducted rare plant and nonnative invasive plant inventories done on the Hoosier (BHE 
Environmental 1998, Brewer and Lane 1996, Crovello and Hauser 1979, Hedge 2002, Hedge and Homoya 2000, 
Hedge et al. 2002, IDNR 2004, Olson et al. 1990, 1991, Scott et al. 1996).  Other information used for completing 
these sections included data from recently conducted rare plant surveys done through September 2005 for 
individual site-specific projects by Hoosier biologists and botanists, not part of these earlier inventories or yet 
reported to the Indiana Natural Heritage Program. 
 
Habitat Communities and Species Descriptions 
 
Hoosier National Forest RFSS plants occur in the following six habitat communities consisting of cliffs, mesic 
forests, dry forests, barrens, wetlands, and ponds.  Some of these sensitive species can occur in more than one 
habitat community, but we have grouped them according to the habitat category where their known populations 
exist and the most likely community for locating new sightings of the plants on the Forest.  In the following sections 
by communities are tables listing the names of each species, the ecological land types (ELTs), the ecological land 
type phases (ELTPs), and the approximate acres amount of their potential or suitable habitat on the Hoosier.  
Zhalnin (2004) conducted a revised ecological classification for the Hoosier National Forest that provided the basis 
for determining potential or suitable habitat for all RFSS plants.  These acre estimates came from looking at known 
locations of each species in relationship to four subunit sections of the Hoosier (i.e. Pleasant Run, Lost River, 
Patoka, Tell City units), then summing acre amounts from the most likely ELTPs where each plant might occur 
using geographical information system (GIS) electronic map layers.  Except for the cliff communities group, the 
acre amounts are broad in scope and most likely larger than actual suitable habitat as RFSS species often occur in 
specialized microhabitat environmental conditions not differentiated using ELTP layers.  For species within the cliff 
communities, an undetermined amount of smaller cliffs and outcroppings that could provide potential habitat 
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undoubtedly occurs on the southern portion of the Hoosier within other ELTPs.  This is especially true for 
Woodwardia areolata that can occur on more exposed and less extensive outcrops.  It also inhabits roadside 
ditches, seeps, and other supportive habitat on acidic substrate. 
 
For most of the species, we have conducted another calculation of potential habitat more specific to each known 
population occurrence and the MAs where they occur.  These areas represent those lands where new sightings 
would most likely occur and a better indicator of where future vegetation management or other forest activities 
could affect known populations and nearby areas providing suitable habitat.  The primary difference among the 
alternatives using this method as a comparison of alternatives is in Alternative 2, which proposes a change in some 
MAs and their respective acreage amounts to limited vegetation management rather than being part of the suitable 
landbase.  However, while this action may minimize possible disturbance to habitat adjacent to known populations, 
it also places restrictions on management activities that could be beneficial to some sensitive plant species.  The 
species specific effects sections presents these acreage amounts, along with any differences between alternatives 
and possible effects not already discussed in the following habitat group sections.   
 
Alternatives 3, 4, and 5 propose the change to create MA 3.3, which is approximately 13,000 acres in size.  This 
land area was previously part of MA 2.8 in the current Forest Plan as amended, and these alternatives would retain 
this area as part of the suitable landbase for vegetation management.  Management in MA 3.3 would emphasize 
diversity for wildlife species requiring a mix of early and late successional vegetative types and age classes.  While 
even-aged vegetative treatments may occur throughout MAs 2.8 and 3.3, the focus for much of this treatment 
would occur within MA 3.3.  The Forest would determine the actual amount of treatment and evaluate the effects 
upon all sensitive plants or their habitat in future site-specific projects.  Currently, three RFSS plants have known 
occurrences within the proposed MA 3.3.  Although this proposal may concentrate some of the future harvest within 
the MA 3.3 area, anticipated impacts to RFSS plants are minimal based on the relatively small number of 
occurrences.  For most RFSS plants that do not occur in the MA 3.3, there is apparently a lack of suitable 
microhabitat necessary to support these other sensitive plant species within the management area.  By 
implementing MA 3.3, it may possibly reduce the overall effect on potential habitat for some RFSS plants since the 
majority of future even-aged treatments would transpire in areas where they most likely do not exist and less 
harvesting would then occur in areas where suitable habitat is more probable.  Conversely, other RFSS plants 
occurring outside of MA 3.3 in need of vegetative treatments to maintain required open conditions using this 
technique would receive less treatment and a lost opportunity to improve habitat in those locales. 
 
Refer to the first two sections of the terrestrial and karst associated RFSS of this document for a discussion 
regarding the potential effects and comparison of the alternatives.  Much of the dialogue reflects changes and 
effects of various management techniques or activities upon vegetation and the following habitat communities. 
 
A.  Cliff communities contain cliffs characterized by their vertical exposures of resistant bedrock, and may have 
associated overhangs.  Their aspect and amount of shading are significant in determining what vegetation may be 
present.  The upper portion of cliffs is often within the dry forest community while the lower part is in mesic forest.  
With one exception, the only cliffs on the Forest known to have RFSS are associated with mesic forests, and are 
composed of sandstone.  This habitat is rather limited and subject to disturbance by rock climbing, rappelling, and 
other recreational uses near rock shelters. 
 
Table 44.  RFSS Plant Species within Cliff Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

ELTs ELTPs ELTPs - Acres of 
Potential Habitat

Dodecatheon frenchii French's Shootingstar Shawnee Hills/Crawford Upland 3 30 340 
Trichomanes boschianum Bristle-fern Shawnee Hills/Crawford Upland 3 30 340 
Vittaria appalachiana Appalachian Vittaria Shawnee Hills/Crawford Upland 3 30 340 
Woodwardia areolata Netted Chain Fern Shawnee Hills/Crawford Upland 3 30 340 
Baeomyces absolutus Baeomyces Lichen Shawnee Hills/Crawford Upland 3 30 340 
Bryoxiphium norvegicum Sword Moss Shawnee Hills/Crawford Upland 3 30 340 
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SVE Panel Comments for Habitat Group 
 

• Maintain large mature trees adjacent to populations that provide required cool, moist, shaded habitat. 
• Loss of surrounding forest can result in habitat degradation and destruction of suitable habitat through 

logging, development, road building, or other human disturbance will result in the loss of these highly 
localized populations. 

• This habitat type is vulnerable to damage from hiking, unregulated equestrian use, illegal ATV use, and 
rock climbing.  In some instances, these activities can directly kill plants besides degrading habitat. 

• Trail management should include actions to relocate existing routes away from existing populations and 
historical sites.  Locate new trails away from these sites or establish sufficient buffers to avoid damaging 
plants and habitat. 

• Implement nonnative invasive plant control projects using hand or low-impact mechanical methods. 
 
Species Summaries 

 
1.  French's shootingstar (Dodecatheon frenchii) 
 
Ranking:  G3, N3 
 
Distribution 
Dodecatheon frenchii occurs in a limited range mostly south of the glacial boundary in six Midwestern and 
southeastern states of Alabama, Arkansas, Illinois, Indiana, Kentucky, and Missouri.  The species has confirmed 
populations only on the Hoosier and Shawnee National Forests within the Eastern Region of the U.S. Forest 
Service, and both Forests designate it as RFSS (Hill 2002c).  This species has a limited range primarily in the 
Shawnee Hills section of the Interior Low Plateau.  French’s shootingstar is rare on the Hoosier, it is at the edge 
of its range, and its habitat is susceptible to disturbance.  According to a recent inventory of rare plants, 23 
populations occur within the boundary of the Hoosier with another four populations off the Forest (Hedge et al. 
2002). 
 
Habitat 
Dodecatheon frenchii is a perennial herb found in deep shade under overhanging sandstone bluffs, typically 
within on north and east-facing exposures in moist, mesic hardwood forests (Dolan 2002b).  Hill (2002c) reports 
French’s shootingstar habitat as typically occurring in thin sandy soil directly below, and frequently associated 
with drip-lines, of prominently extending and overhanging exposed sandstone ledges occurring along or near 
streams.  Hill states, “The species is very well adapted to this unusual and scarce habitat, and there are generally 
few other plants that are adapted to the habitat or that can grow with it.”  Therefore, it often grows in bare soil with 
little or no competition, so it apparently does not compete well with other plants. 
 
Species Specific Direct and Indirect Effects 
Clearcut and shelterwood harvests would result in a canopy that is too open, but selective cutting should not 
impact the plant community (SVE Panels 2004).  Prescribed burning does not appear beneficial as a 
management tool because ledges where the plants occur provide protection from natural fires and these areas 
are not a combustible component of its immediate environment.  Burning of the surrounding forest might be 
detrimental by increasing both light and erosion (Hill 2002c). 
 
A large majority of the known Dodecatheon frenchii populations, 17 of 23, occur within MA 8.2 special areas that 
have restrictions on vegetation management requiring actions to benefit or maintain habitat unique to the area 
and the sensitive species inhabiting those areas.  This management requirement would minimize the possibility 
of future project activities inadvertently having negative effects to adjacent habitat and indirect effects to the 
species. 
 
2.  Bristle-fern (Trichomanes boschianum) 
 
Ranking:  G4, N4 
 
Distribution 
Historically, Trichomanes boschianum has occurrences in 13 states from the southern Midwest in Illinois, Indiana, 
and Ohio, south across the southeastern United States from Arkansas to Georgia in areas south of the glacial 
boundary.  The species occurs and is RFSS within the U.S. Forest Service Eastern Region on the Hoosier, 
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Shawnee, and Monongahela National Forests (Hill 2003a).  This species occurs primarily from the Interior Low 
Plateau to the Central Appalachians.  Bristle-fern is very rare on the Hoosier, it is at the edge of its range, and its 
habitat is susceptible to disturbance.  Populations exist at three sites where sandstone outcrops occur in Martin, 
Perry, and Crawford counties according to the inventories of endangered, threatened, and rare species 
conducted for the Tell City Ranger District (Olson et al. 1990) and the Lost River Unit (Scott et al. 1996).  One of 
these sites is on an Indiana State Nature Preserve.  In Indiana, two of the four statewide occurrences exist on 
National Forest System (NFS) lands within the Hoosier (Hedge et al. 2002).  
 
Habitat 
Trichomanes boschianum grows exclusively in crevices of always-sheltered sandstone overhangs and cliffs 
(Hedge et al. 2002).  The plants typically grow on moist surfaces of vertical or horizontal rock outcroppings and 
under overhangs of well-weathered sandstone cliffs or in shallow caves in deep shade.  Generally, bristle-fern 
grows in areas exposed to nearly continuous moisture from seepage or spray from waterfalls (Hill 2003a). 
 
Species Specific Direct and Indirect Effects 
Besides threats from trampling, habitat destruction, or alteration of the surrounding forest, “pollutants and 
herbicides applied on or at the top of cliffs could eliminate the species from toxic runoff and from direct toxicity.”  
Other important factors threatening the species are water availability and activities or projects that divert water 
from streams because populations often depend upon the water vapor and spray from waterfalls for their 
continued existence (Hill 2003a). 
 
The two known populations of this species both occur in 8.2 special areas in all alternatives.  Requirements for 
actions to benefit or maintain habitat unique to the area and the sensitive species inhabiting those areas would 
prevent any adverse habitat alteration of this manner. 
 
3.  Appalachian vittaria (Vittaria appalachiana) 
 
Ranking:  G4, N4 
 
Distribution 
This species occurs mostly in the southern Appalachians.  Its range is from Indiana to New York, south to 
Alabama, Georgia, and South Carolina.  In Indiana, the species occurs only in sandstone in the Shawnee Hills 
from Crawford, Perry, and Martin counties.  Appalachian vittaria is very rare on the Hoosier, with all known 
statewide occurrences on the Forest  According to a recent inventory of rare plants, six populations occur within 
the boundary of the Hoosier National Forest (Hedge et al. 2002).  These sites are primarily in the Branchville, 
Mogan Ridge, and Middle Creek areas.  Botanists located two new populations of this species on the Hoosier in 
2003 and relocated two other populations previously known, but not recorded by the Indiana Natural Heritage 
Program.  Forest botanists found another population within a special area in 2005. 
 
Habitat 
Vittaria appalachiana is a fern gametophyte found on moist, deeply shaded, and protected crevices of sandstone 
overhangs or cliffs with mosses and liverworts (Hedge et al. 2002).  The species occurs on cool, moist, heavily 
shaded outcroppings on non-calcareous rock and occasionally on nearby tree bases (Farrar and Mickel 1991). 
 
Species Specific Direct and Indirect Effects 
Botanists on the Hoosier report that its habitat is susceptible to disturbance and does not recover well from 
damage to populations (Dolan 2003i).  Evidence reveals that this species is not dispersing much beyond their 
immediate habitats, if at all, which is especially true for northern populations (Farrar et al. 1983).  This would 
suggest that protection of known populations and not allowing alteration of their habitat is essential for their 
continued survival on the Forest. 
 
All eleven populations of the species occur in management areas requiring limited vegetation management in 
each alternative, and eight of these exist in MA 8.2 special areas.  Considering this information and the required 
protection of cliffs provided under all alternatives, implementing any of them would maintain population viability.  
 
4.  Netted chain fern (Woodwardia areolata) 
 
Ranking:  G5, N5 
 
Distribution 
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This fern occurs from the Maritime Provinces and the Ohio River valley south.  The historic range of the species 
extends from the eastern and south-central United States, reaching its northwestern range limit in southern 
Indiana and Illinois (Dolan 2003j).  Netted chain fern is rare on the Hoosier and two of the populations are 
adjacent to maintained roads.  Botanists reported two populations during the inventory of endangered, 
threatened, and rare species conducted for the Tell City Ranger District (Olson et al. 1990), and three more have 
been located since that time (Hedge et al. 2002).  Botanists found one new population of this species in 2003.  All 
of these populations are in Perry County.  Six of the 18 populations located in Indiana occur on the Hoosier with 
the species scattered across counties mostly in the southern portion of the state (Hedge et al. 2002). 
 
Habitat 
Woodwardia areolata grows in moist, acidic habitats that are all associated with sandstone outcrops on the 
Hoosier National Forest.  This fern is a long-lived perennial that occurs in mature woodlands under closed canopy 
and in open habitats of cliffs or occasionally roadside ditches.  Habitat is typically limited to acidic, non-calcareous 
substrates supplying more or less continuous moisture.  In addition to natural occurrences, the plants 
occasionally exist on supportive habitats associated with manmade disturbance such as roadside ditches and 
road or railroad cuts through sandstone rock.  Ferns in these supportive habitats occur under closed canopy 
deciduous forest or in open sunlight so long as the moisture supply is relatively continuous (Farrar 2004). 
 
Species Specific Direct and Indirect Effects 
Similar to other locales within the Forest Service Eastern Region, there are concerns over the ability of 
Woodwardia areolata populations on the Hoosier to disperse by the release of spores, but the species can persist 
by vegetative clonal reproduction for over one hundred years.  Estimated ages of Hoosier populations ranged 
from two years to 56 years old.  Because the species typically exist in single dense colonies, they may be more 
susceptible to local disturbance than other species regularly reproducing sexually.  Drying of their sandstone 
habitat is the greatest threat to the species.  Maintaining current hydrology conditions is necessary for stable 
populations and preventing physical disturbance by various activities (Farrar 2004). 
 
Four of the six known populations occur within MAs with limited management in all alternatives.  Two of those 
populations exist in MA 8.2 special areas.  Management requirements in these areas would minimize the 
possibility of future project activities inadvertently having negative effects to adjacent habitat and indirect effects 
to the species.  One population occurs in MA 2.8 in Alternative 1 (current Forest Plan) and is within the proposed 
MA 3.3 in Alternatives 3, 4 and 5.  Of the species in the cliff communities group, Woodwardia areolata has a 
wider range of suitable habitat than the other plants.  Implementation of MA 3.3, which concentrates even-aged 
harvests in one specific area, may reduce the possibility of indirect negative effects on documented populations 
and those areas of more likely suitable habitat located elsewhere on the Forest.  Even-aged vegetative 
treatments have the greatest potential to affect these plants by potentially altering current hydrology conditions. 
 
5.  Baeomyces lichen (Baeomyces absolutus) 
 
Ranking:  G4, N? 
 
Distribution 
The pink dot lichen is inconspicuous perennial lichen, occurring in ten states in Alabama, Illinois, Indiana, 
Kentucky, Missouri, North Carolina, Ohio, Tennessee, Virginia, and West Virginia.  The species is included on the 
RFSS list for the Hoosier, an although uncommon in Illinois it is not designated as sensitive by the Shawnee 
National Forest (Hill 2002b).This lichen exists only in a few areas of North America including the Shawnee Hills of 
Illinois and Indiana.  Baeomyces absolutus is extremely rare on the Hoosier and is generally rare throughout its 
range.  There is one known population on the Hoosier in Crawford County adjacent to a heavily used trail in a 
location drier than usually associated with this species.  Botanists found two new populations in 2005, both 
consisting of multiple subpopulations and within special areas (MA 8.2). 
 
Habitat 
Baeomyces absolutus typically occurs on shaded, sandstone cliffs.  Hill (2002b) says the species “grows mainly 
on moist shaded rocks in mature forests south of the glacial limit.”  He further reports that the species prefers 
acidic substrates such as sandstone ledges along or near streams and within densely canopied mature forest.   
 
Species Specific Direct and Indirect Effects 
Potential threats to pink dot are physical damage by humans and animals, and drying because of activities 
altering or removing shade of nearby trees.  Other possible threats include the influx of nutrient-rich runoff due to 
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nearby logging or agricultural activities that could alter the low-nutrient regime of sandstone where the species 
inhabits (Hill 2002b). 
 
All three known populations of this species occur within MA 8.2 special areas in all alternatives.  Requirements 
for actions to benefit or maintain habitat unique to the area and the sensitive species inhabiting those areas 
would prevent any adverse habitat alteration of this manner.  All alternatives would allow projects to close trails or 
mitigate impacts from possible physical damage.  
 
6.  Sword moss (Bryoxiphium norvegicum) 
 
Ranking:  G5?, N4? 
 
Distribution 
Bryoxiphium norvegicum occurs in scattered locations in 15 states including Alabama, Alaska, Arizona, Arkansas, 
Indiana, Iowa, Kentucky, Minnesota, North Carolina, New Mexico, Ohio, Tennessee, Washington, and Wisconsin 
(Hill 2002a).  Sword moss is extremely rare on the Hoosier with six known populations on the Forest.  One 
population occurs in Martin County and the other five populations are in Perry or Crawford Counties.  The 
Hoosier is the only national forest in the Eastern Region designating the species as sensitive.  
 
Habitat 
Bryoxiphium norvegicum typically grows found on shaded, sandstone cliffs typically near or along streams.  
Exposure is generally northern or northeastern, with plants rarely, if ever, exposed to direct sunlight during mid-
day hours.  The species grows in similar habitat to the pink dot lichen, sometimes growing together, but the sword 
moss can also grow under ledges in addition to exposed vertical rock faces.  
 
Species Specific Direct and Indirect Effects 
Sword moss occurs in the same habitat as Appalachian vittaria and often the two species exist together at the 
same site or cliff complex.  It also grows with the pink dot lichen, and all instances, these plants grow in shaded, 
densely canopied mature forests, and cannot tolerate much heat or drying (Hill 2002a).  Therefore, it has faces 
similar risks and possible effects from forest activities.  All six known occurrences of the species are in MA 8.2 
special areas in all alternatives.  The individual populations would receive protection and any alteration in 
conditions would only occur if it benefits or provides maintenance of the habitat.  
 
Climatic factors of sufficient moisture and high humidity, plus the stability of the rock substrate and lack of 
competition is all crucial for sustaining populations of this species.  Cutting of the surrounding trees or increased 
traffic from recreational activities could destroy the fragile habitat balance and result in lost populations.  
Prescribed fire is not beneficial as its rocky habitat being non-combustible provided some protection from natural 
fires.  Burning of the surrounding forest would remove necessary shading and be possibly detrimental because 
the increased light, heat, and erosion (Hill 2002a). 
 

Habitat Group Direct and Indirect Effects 
The Hoosier recognizes cliffs as a unique habitat type on the Forest with specifications to maintain or enhance 
these areas.  Each alternative includes this guidance and by following this standard* (Chapter 3, Forest Plan) these 
actions would contribute to maintaining species viability and provide protection to RFSS cliffs community plant 
species: 
 
* Prohibit vegetation management within a distance of 100 feet from the top and base of large cliffs or overhangs 
(distances measured horizontally) except for the salvage of dead and dying trees, or sanitation harvest.  Trees 
harvested outside but near this restricted zone would require directional felling away from the cliff area.  For the 
purposes of this recommendation, we define "large cliffs or overhangs" as rock outcrop areas, which are 15 feet or 
more in height and 100 feet or more in length.  These rock outcrop habitats are not limited to solid cliffs and may 
include discontinuous rock faces (i.e. fractured cliffs, discontinuous large blocks).   
 
This Forest-wide standard provides protection to known populations from direct physical harm by timber harvest 
and associated ground disturbing activities, or any other vegetation management for those areas meeting the 
above definition as “large cliffs or overhangs.”  The standard also provides protection to direct effects upon the 
adjacent habitat of known RFSS populations, as well as protection to unoccupied cliff habitat.  For all site-specific 
projects, botanists and biologists would evaluate the effects upon known populations and their habitat occurring 
within these individual analysis areas.  They would make recommendations to protect sensitive cliff species, 
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including additional mitigation measures necessary to maintain species viability. 
 
Examining amounts of potential cliff habitat by the representative ELTP layer and differences among the proposed 
alternatives based on changes in MAs provides a comparison of possible impacts on the amount of this habitat.  Of 
the 340 acres of cliff habitat, 328 acres occurs within MA 8.2 special areas that have restrictions on vegetation 
management requiring actions to benefit or maintain habitat unique to the area and the sensitive species inhabiting 
those areas.  Each alternative does not make changes to the acres within MA 8.2 and in Alternative 2 moves the 
remaining 12 acres from the suitable landbase emphasizing some vegetation management to limited management 
in MA 9.3.  Alternatives 1, 3, 4, and 5 place these 12 acres within part of the suitable landbase in either MA 2.8, 3.1, 
3.3, or 3.5.  Of the acres outside of MA 8.2, Alternative 1 contains 12 acres in MA 2.8, while Alternative 3 has 10 
acres in MA 3.5 and 2 acres in MA 3.3.  For Alternatives 4 and 5, they have 2 acres in MA 3.3 and 10 acres in 
either MA 3.1 or MA 3.3, respectively.  The majority of the known populations of RFSS cliff species occur within MA 
8.2 special areas.  Refer to Table 43 RFSS Plant Element Occurrence per Management Area, which includes all 
known sensitive plant populations on the Hoosier. 
 
Alternatives 1, 3, 4, and 5 propose timber harvest that directly affects some potential habitat for these species, and 
indirectly could affect known populations if these activities occurred in their vicinity.  The SVE species analysis for 
plants developed Habitat Suitability Index (HSI) models for selected focal species to represent various habitat 
communities.  The HSI values reflect the assessment of various management activities that is useful in comparing 
both direct and indirect effects to potential habitat by the proposed alternatives. 
 
Alternative 2 has the highest HSI value regarding cliff species because there is no proposed timber harvest or 
prescribed burning under this alternative.  The increased prescribed burning, clearcutting, and shelterwood 
harvesting proposed in Alternatives 4, 3, 5 and 1, respectively, would result in lower habitat suitability for these 
alternatives. 
 
Alternative 2 also proposes more trail closures that would reduce impacts to the resource, and there would be no 
net increase in bicycle or horse trails.  The SVE Panels (2002, 2004) expressed concerns about French’s 
shootingstar regarding trail management dispersed and developed recreation activities, and herbicide use.  They 
also had similar concerns for Illinois wood-sorrel in the mesic forest community.  Both of these plants occur in 
specialized habitat, especially French’s shootingstar, which require significant shading and are vulnerable to human 
caused disturbances.  The more trail use around plant populations, particularly by horses, the greater the negative 
effects would be on this species.  An increase in hardened dispersed recreation sites would also lead to decreased 
habitat quality. 
 
Generally, timber sales avoid rocky habitat so construction of new roads and reconstruction of existing roads 
associated with harvest activities would not directly affect cliffs or forest habitat immediately adjacent to them.  
Road construction and reconstruction activities are one of the primary avenues for the spread of nonnative invasive 
species.  These actions contribute to the possibility of new infestations invading cliffs and indirectly affecting RFSS 
plants.  In some locations, nonnative invasive plants already occur on existing roads that could spread further 
because of the new disturbance from reconstruction activities.  Construction of new roads increases the likelihood 
for introducing nonnative invasive plants to areas that currently do not contain infestations. 
 
Alternatives 1, 3, 4, and 5 have similar estimated total amounts of road construction or reconstruction over the first 
decade on NFS lands with 147, 146, 202, and 147 miles, respectively.  Based on figures from the German Ridge 
Restoration Project proposal, we anticipate approximately 15 percent of that mileage being for new road 
construction or 22, 22, 30, and 22 miles.  Estimated amounts for Alternative 2 are much lower with six total miles 
and one mile of estimated new construction.  As with any ground disturbing activity, the risk of nonnative invasive 
plants invading or expanding into new areas is proportionate to the level of ground disturbance and the proximity of 
existing infestations. 
 
The SVE Panels (2002) stressed the need to monitor RFSS cliff populations, including qualitative research of 
nonnative invasive plant infestation that may threaten some of the populations.  Hill (2002c) raises the issue of 
possible habitat fragmentation affecting local populations of Dodecatheon frenchii (SVE focal species for cliffs) 
because of activities resulting in barriers to dispersal, but with proper habitat management, the populations should 
persist.  We anticipate that other RFSS cliff species would likewise persist with the above protection measures and 
appropriate habitat management.   
 
Cumulative Effects 
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Native Americans resided within and near the Hoosier National Forest prior to and during the initial period of 
European settlement.  With certainty, they used fire to thin undergrowth in the forest, to clear small parcels of land, 
to improve conditions for species of wildlife, and they used fire to herd wild animals while hunting.  This use of fire 
unequivocally shaped the structure of plant communities throughout the region encompassing the Hoosier National 
Forest. 
 
The period of European settlement brought extensive clearing, logging, agricultural planting, and grazing by 
domestic animals.  Following the acquisition of area lands by the Forest Service, extensive reforestation occurred in 
selected areas of the Hoosier including the planting of nonnative, and in some cases invasive, pines for the 
purpose of soil stabilization.  
 
Past activities that have likely affected habitats for RFSS plants and those areas adjacent to cliff communities within 
the Forest boundary include conversion of previously forested or savannah habitats to agricultural or residential 
use.  Much, if not all, of current National Forest lands were timbered under their prior ownership.  Past channeling 
of streams and other changes in stream hydrology has affected streams, which in most cases are a necessary 
element for providing good habitat for RFSS cliff plant species.  Introduction and spread of nonnative invasive 
plants have also affected adjacent forest habitats and in some instances spread these species within or near cliff 
communities.  Similar past activities affecting cliff communities, and their associated species, have pervasively 
occurred, and will continue to occur, on private lands of throughout southern Indiana.  Past illegal activities such as 
ATV use and rock climbing in restricted areas or excessive use in some areas have degraded habitat and will 
undoubtedly continue to do an undetermined amount of incidental damage to plants inhabiting cliff communities. 
 
Currently, old roadways, powerline ROW, and adjacent private agriculture fields act as potential sources and 
corridors for nonnative invasive plants.  Recent past activities and current ongoing timber harvest on private lands 
create further disturbance and the possibility for invasive plant expansion onto the Hoosier National Forest.  Other 
natural events such as tornados or straight-line wind events provide disturbances that increase the likelihood and 
susceptibility for the spread of nonnative invasive species.  Along with these past actions, the projected activities 
associated with each alternative, and other foreseeable activities contribute to a cumulative increase in disturbance 
and potential for future nonnative invasive plant expansion on the Hoosier.  Given the amount of past disturbance, it 
is reasonable to assume spread of nonnative invasive plants is likely even with no action.  Consequently, any 
adverse cumulative effect on potential habitat is likewise discountable and immeasurable. 
 
Present or reasonably foreseeable future activities on NFS lands include the conversion of nonnative pines in the 
area to native hardwoods either naturally or through vegetation management, as well as timber harvest in 
hardwoods.  Other present or reasonably foreseeable future activities that may have an impact on these 
communities include the construction or use of roads, the decommissioning and rehabilitation of existing roads, 
continued agricultural use of lands adjacent to or interspersed with National Forest lands, timber harvest, and 
activities associated with nearby residences.  Private lands surrounding the Hoosier will continue to be a mix of 
forest, open pasture, and crop fields.  
 
In addition to the harvest and burning activities described in the proposed action, future nonnative invasive control 
projects may occur within cliff areas.  Prescribed burning and future invasive control projects would not eliminate 
nonnative invasive plants on the Hoosier, but these activities would benefit sensitive plants and their habitat.  
Although some temporary disturbance to sensitive plants may occur during implementation of these activities, if 
they do in fact exist there, these effects would be immeasurable or discountable. 
 
Land adjustments provide an opportunity to protect or enhance habitats sensitive species need that may be located 
partially on or adjacent to National Forest System lands.  Perhaps the greatest benefit of land adjustments for 
plants and wildlife is the ability to acquire tracts that contain unique habitats or those in short supply on the Forest.  
Wetlands, riparian zones, cliffs and rock shelters, barrens, and glades all are special habitats where most of the 
sensitive plants occur on the Hoosier National Forest. 
 
The Hoosier National Forest manages over 199,000 acres intermixed with private lands.  These lands occur at 
scattered locations throughout National Forest System lands; land use decisions made by private owners affect 
these lands, and will continue to, as much or more so than activities carried out on the Hoosier National Forest.  
This is particularly true with respect to watershed integrity and health as few, if any, watersheds are wholly 
contained within Forest service ownership. 
 
Table 45.  Effects Summary and Determination of RFSS Cliff Communities Plant Group: 
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Cliff Communities 
Plant Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↔ ↔ ↔ ↔ ↔ 
Habitat 
Quality 

↔ ↔ ↔ ↔ ↔ 
Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or 
species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in 
reduced  viability for the population or species. 
(↔) = Stable, (↑) = Increasing, (↓) = Decreasing 

 
Determination Rationale 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was chosen for all RFSS plant species that use cliff habitat as their 
principal habitat.  Standards and guidelines should offer protection for these species from potentially unfavorable 
effects due to timber harvest by providing a buffer around large cliffs or overhangs.  If a timber harvest did occur 
adjacent to rocky cliffs, habitat quality may decline and have indirect effects to RFSS plants inhabiting these areas.  
These potential impacts would be greatest with Alternatives 4 and 3, then 1 or 5 respectively.  
 
Roads and trails contribute to the possibility of new infestations invading cliffs and indirectly affecting RFSS plants.  
These plants occur in specialized habitat, especially French’s shootingstar, which require significant shading and 
are vulnerable to human caused disturbances.  Increased development of roads, trails, and other recreational 
activities has potential to amplify the possibility for disturbance to cliffs and the RFSS inhabiting these areas.  Refer 
to the discussion above for further information related to these topics in the Habitat Group Direct and Indirect 
Effects section.   
 
The amount of miles of road development varies by alternative (Table 19).  Alternative 2 has the least amount of 
road construction.  Of all the alternatives, Alternative 4 will create the greatest number of roads, and the most miles 
of road due to the increase in timber harvest operations.  This alternative would exhibit the strongest effects 
associated with road construction/reconstruction.  Alternatives 1, 3, and 5 have virtually the same amount of 
anticipated road construction/reconstruction mileage being either 146 or 147 miles, thus similar effects associated 
with road activities.   
 
By applying Forest-wide guidance for cliffs and providing protection to all known RFSS species inhabiting cliffs 
while implementing site-specific projects, these actions would maintain stable habitat quantity on the Hoosier.  Each 
alternative could affect habitat quality, primarily only to adjacent areas of known populations or unoccupied 
potential habitat, by various degrees for the reasons described in the above effects analysis sections.  Considering 
the above analysis and adherence to all Forest-wide guidance, overall habitat quality for these species should 
remain stable as well. 
 
B.  Mesic Forest Communities contain large trees that dominate the forest creating a canopy closure of greater 
than 80 percent.  Oaks are typical of south and west facing slopes.  Beech and sugar maple are more frequent on 
north and east aspects, and in ravine bottoms.  Forest composition may vary with the type and depth of bedrock.  
Sensitive species inhabiting mesic forests include: 
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Table 46.  RFSS Plant Species within Mesic Forest Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

ELTs ELTPs ELTPs - Acres of 
Potential Habitat

Aconitum uncinatum Blue Monkshood Shawnee Hills/Crawford 
Upland 

1, 2, 4 13, 24, 25, 
26, 40, 41 

48,559 

Cypripedium pubescens Large Yellow Lady’s-slipper Highland Rim/Brown County 
Hills - Shawnee 
Hills/Crawford Upland and 
Escarpment 

1, 2, 4 12, 13, 22, 
23, 24, 25, 
26, 40, 41 

155,189 

Dichanthelium yadkinense Yadkin Panic-grass Shawnee Hills/Crawford 
Upland 

1, 2, 4 13, 24, 25, 
26, 40, 41 

48,559 

Juglans cinerea Butternut Highland Rim/Brown County 
Hills - Shawnee 
Hills/Crawford Upland and 
Escarpment 

1, 2, 4 12, 13, 22, 
23, 24, 25, 
26, 40, 41 

155,189 

Oxalis illinoensis Illinois Wood-sorrel Highland Rim/Brown County 
Hills - Shawnee 
Hills/Crawford Upland 

1, 2, 4 12, 13, 22, 
23, 24, 25, 
26, 40, 41 

109,258 

Panax quinquefolius American Ginseng Highland Rim/Brown County 
Hills - Shawnee 
Hills/Crawford Upland and 
Escarpment 

1, 2, 4 12, 13, 22, 
23, 24, 25, 
26, 40, 41 

155,189 

Phlox amplifolia Large-leaved Phlox Shawnee Hills/Crawford 
Upland 

1, 2, 4 13, 24, 25, 
26, 40, 41 

48,559 

Scutellaria saxatilis Rock Skullcap Shawnee Hills/Crawford 
Upland 

1, 2, 4 13, 24, 25, 
26, 40, 41 

48,559 

Stenanthium gramineum Eastern Featherbells Shawnee Hills/Crawford 
Upland 

1, 2, 4 13, 24, 25, 
26, 40, 41 

65,689 

 
SVE Panel Comments for Habitat Group 
 

• Road construction, development, extensive timber harvests, or other land clearing activities in the vicinity of 
populations may decrease their viability by reducing shade and soil moisture if overstory trees are lost. 

• Limit soil disturbance in vicinity of populations. 
• Loss of important tree species to disease, parasites, and fungus may reduce quality of the habitat. 
• Control and eliminate if possible nonnative invasive plants within or near known populations preferably by 

hand-pulling, especially for Illinois wood-sorrel. 
• Trail management should include actions to relocate existing routes away from existing populations.  

Locate new trails away from these sites or establish sufficient buffers to avoid damaging plants and habitat. 
• Habitat quality is declining because of illegal use of ATVs and user-developed trails. 

 
Species Summaries 

 
1.  Blue monkshood (Aconitum uncinatum) 
 
Ranking:  G4, N4 
 
Distribution 
Aconitum uncinatum is primarily an Appalachian species occurring from Pennsylvania south to Georgia, with 
disjunct populations in Indiana, Missouri, and New Hampshire (Heikens 2003a).  This species occurs at five sites 
in the Shawnee Hills section of the Interior Low Plateau Province in Perry County.  Botanists discovered this plant 
during the inventory of endangered, threatened, and rare species for the Tell City Ranger District (Olson et al. 
1990).  At some of these sites on the Hoosier, the habitat is somewhat more open and dry than is usually 
associated with this plant.  Follow-up surveys found additional sites nearby with five populations now known 
within the Hoosier boundary, of which four occur on NFS land (Hedge et al. 2002). 
 
Habitat 
Aconitum uncinatum is a perennial herb typically associated with moist, rocky forests.  Rich, deciduous woods, 
most often along streams and moist, damp slopes provide typical habitat for the species.  It also has known 
populations in Ohio that occur in the shade of a cool, moist sandstone rockshelter in a mesic forest (Heikens 
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2003a).  Recently found populations on the Hoosier occur primarily on north-facing lower slopes within a mesic 
forest community (Hedge et al. 2002). 
 
Species Specific Direct and Indirect Effects 
Botanists have speculated that understory shading and habitat fragmentation may lead to reduced sexual 
reproduction of the species because of possible declines in pollinator populations resulting from those activities 
(Heikens 2003a). 
 
This plant has five populations on the Hoosier with two sites found in the limited management category for 
Alternatives 1, 3, 4, and 5 in MA 8.2, 6.2 or 6.4 depending on the alternative (Table 43).  The other three 
populations are part of the suitable landbase for vegetation management in these four alternatives.  Alternative 2 
places all known populations under limited management. 
 
The best likelihood for finding a new occurrence would be in these management areas near existing populations.  
Of the 48,559 acres of potential habitat determined from ELTP mapping, the amounts under 6.2 or 6.4 is 
approximately 5,558 acres and 30,174 acres is in MA 2.8, 3.1, 3.3 or 3.5 depending on the alternative.  Another 
6,024 acres of suitable habitat occurs in MA 8.2 under all alternatives.  Alternative 2 changes the majority of MA 
2.8 to 9.3, and in those areas near known populations that would place a greater amount of potential habitat in 
limited management on approximately 27,288 acres.  
 
2.  Large yellow lady’s-slipper (Cypripedium pubescens) 
 
Ranking:  G5T4T5, N4N5 
 
Distribution 
Cypripedium pubescens occurs nearly throughout the range of northeastern United States in mesic woods 
(Gleason and Cronquist 1991).  The species exists in 41 of the contiguous United States and Alaska (Dolan 
2002a).  The species occurs across the Forest within both the Highland Rim and Shawnee Hills Ecoregion 
sections.  This species exists in 10 widely scattered populations throughout the Hoosier National Forest in small 
numbers.  These populations occur in Crawford, Jackson, Monroe, and Perry counties. 
 
Habitat 
Cypripedium pubescens is a perennial herb flowering in late spring.  It typically occurs in rich forests.  Other 
reported habitat includes damp woods, wet meadows, open glades, or roadside meadows in limestone areas 
(Dolan 2002a).  Typical habitat in Indiana is often on east and west-facing slopes in mesic or dry-mesic forests 
(Homoya 1993).  This orchid typically occurs in Indiana in neutral to calcareous soils and less commonly in acidic 
soils (Danderson 2004a) 
 
Species Specific Direct and Indirect Effects 
Botanists have reported that the species is vulnerable to negative effects from competition by nonnative invasive 
plants.  Other threats include illegal collecting of plants and specimens (Dolan 2002a).  There have been no 
reports of any specific threats to plants on the Hoosier, but state Heritage botanists speculate that land-use 
conversion and invasive species may contribute to its decline.  Other suspected causes for reduction in 
populations in Illinois include over collecting by gardeners or hunters (Danderson 2004a).  Construction of new 
trails near known populations could increase the likelihood for nonnative invasive plant invasion and people 
removing plants because of the improved access or greater visibility of the populations. 
 
This species has 10 occurrences on the Forest with three populations under protected management in MA 5.1, 
and two other known sites in MA 8.2 or 6.2 and 6.4 depending on alternative.  Approximately 33,859 acres occurs 
in MA 8.2 or 6.4 having limited vegetation management.  Suitable protected habitat in MA 5.1 is about 7,343 
acres. 
 
Of the 155,189 acres of potential habitat identified by respective ELTP mapping, approximately 96,285 acres 
occurs in MA 2.4, 2.8, 3.1, 3.3 or 3.5 as part of the suitable landbase for possible vegetation management in 
Alternative 1, 3, 4, and 5.  For Alternatives 3 and 4 approximately 3629 acres of potential habitat in MA 2.4 moves 
to limited management in MA 9.2.  In Alternative 2, all of these acres in the suitable landbase would move to 
limited management in MA 9.2 or 9.3.  Restrictions on vegetation management in these MAs would minimize 
possible negative effects to adjacent habitat and activities indirectly affecting the species. 
 
3.  Yadkin panic-grass (Dichanthelium yadkinense) 
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Ranking:  G5T3T4Q, N3N4 
 
Distribution 
Dichanthelium (=Panicum) yadkinense occurs primarily in the southeastern United States from southern Illinois to 
New Jersey, then south to Georgia and Louisiana (Dolan 2003d).  Yadkin panic-grass has only one extant 
location on the Hoosier and botanists suspect the local population of declining.  Four old historic sightings include 
a population within the Lost River Unit, but recent attempts to relocate the population were negative (Scott et al. 
1996; Hedge et al. 2002).  There are another three statewide occurrences of the species in Indiana (Hedge et al. 
2002). 
 
Habitat 
Dichanthelium yadkinense is a perennial grass of moist forests, often associated with calcareous soils.  The 
species occurs in Indiana within mesic forest habitats near the base of slopes (Hedge et al. 2002).  Habitats 
contributing to greater productivity include mesic forests and wet soil near streams or seep springs, but the single 
occurrence on the Hoosier is in dry woodlands (Dolan 2003d).  Gleason and Cronquist (1991) considers habitat 
for the species as wet or moist woods. 
 
Species Specific Direct and Indirect Effects 
The single extant population on the Hoosier may require fire to maintain its habitat, which botanists have reported 
as possibly threatened due to woody succession (Dolan 2003d, Scott et al. 1996).  All of the alternatives 
authorize the use of prescribed burning, except for Alternative 2. 
 
This plant has only one known population on the Hoosier, which occurs in a MA 8.2 special area in all 
alternatives.  Of the 48,559 acres of potential determined from ELTP mapping, approximately 6,024 acres is in 
MA 8.2.  The greatest possibility for finding new occurrences would be in this area of limited management where 
future project activities would emphasize beneficial actions such as prescribed burning. 
 
4.  Butternut (Juglans cinerea) 
 
Ranking:  G3G4, N3N4 
 
Distribution 
The butternut tree ranges from Minnesota to South Carolina, Georgia, and Arkansas (Gleason and Cronquist 
1991).  The species occurs across the Forest within both the Highland Rim and Shawnee Hills Ecoregion 
sections.  There are 17 known sites for this species on Hoosier National Forest in Brown, Crawford, Jackson, 
Monroe, Orange, and Perry counties. 
 
Habitat 
Juglans cinerea is a mesic forest tree.  It occurs in floodplain and stream terrace forests.  Gleason and Cronquist 
(1991) regard rich, moist soil as habitat for the species.  On the Hoosier, the species occurs in bottomland forests 
(Olson et al. 1990, 1991).  The tree favors natural stream levees within the Lost River unit of the Hoosier (Scott et 
al. 1996). 
 
Species Specific Direct and Indirect Effects 
This species has 17 occurrences on the Forest with three populations under protected management in MA 5.1.  
Another three populations occurs in MA 8.2 and four more sites in either 6.2 or 6.4 in depending on the 
alternative.  Approximately 33,859 acres occurs in MA 8.2, 6.2 or 6.4 having limited vegetation management.  
Suitable protected habitat in MA 5.1 is about 7,343 acres. 
 
Of the 155,189 acres of potential habitat identified by respective ELTP mapping, approximately 96,285 acres 
occurs in MA 2.4, 2.8, 3.1, 3.3 or 3.5 as part of the suitable landbase for possible vegetation management in 
Alternative 1, 3, 4, and 5.  For Alternatives 3 and 4 approximately 3629 acres of potential habitat in MA 2.4 moves 
to limited management in MA 9.2.  In Alternative 2, all of these acres in the suitable landbase would move to 
limited management in MA 9.2 or 9.3.  Restrictions on vegetation management in these MAs would minimize 
possible negative effects to adjacent habitat and activities indirectly affecting the species. 
 
5.  Illinois wood-sorrel (Oxalis illinoensis) 
 
Ranking:  G2G3Q, N2N3 
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Distribution 
Geographic distribution of the Illinois wood-sorrel is limited to Illinois, Indiana, and Kentucky (Heikens 2003b).  
Most populations of this species exist in the Shawnee Hills.  It occurs at 16 areas on the Tell City Ranger District 
(Olson et al. 1990, BHE Environmental 1998, Hedge et al 2002), and at two sites on the Pleasant Run Unit 
(Olson et al. 1991).  Eighteen of the 26 populations in Indiana occur on NFS lands on the Hoosier National Forest 
(Hedge et al. 2002).  Forest rare plant surveyors found four new populations in 2005 for a total of 22 occurrences 
on the Hoosier National Forest. 
 
Habitat 
Oxalis illinoensis is a perennial herb found in moist forests, especially on calcareous substrates, which restricts its 
distribution (Dolan 2002d).  Indiana populations typically occupy slopes in mesic forests on floodplains, but 
occasionally they occur in dry-mesic forests.  The substrate is calcareous, but within a predominately acidic 
landscape (Heikens 2003b).  Illinois wood-sorrel usually occurs with some calcareous bedrock in moist forests 
(Hedge et al. 2002).  Other reported habitat for the species is in mesic upland forests at the base of slopes near 
flat bottomland (BHE Environmental 1998). 
 
Species Specific Direct and Indirect Effects 
Destruction of the specialized limestone habitat is a direct threat to Illinois wood-sorrel, which is restricted to this 
substrate.  Any road construction, development, extensive logging, or other land-clearing activity will kill plants.  
These activities occurring in the nearby vicinity of populations may decrease their viability through reduced shade 
and soil moisture if overstory trees are lost.  ATVs and user-developed trails are also causing a decline in habitat 
quality.  
 
Maintenance of small canopy gaps is beneficial to this species, however, it is important to ensure that trees fall 
away from sites (rather than on them directly).  Recommendations include avoiding activities contributing to 
heavy soil disturbance, as Illinois wood-sorrel tubers are not very deep and therefore vulnerable to the loss of 
topsoil.  Prescribed burns may not be beneficial for this species (SVE Panel 2002). 
 
This species has 22 occurrences on the Forest with two populations under protected management in MA 5.1.  
Another seven populations occur in MA 8.2 in all alternatives and two more sites in either 6.2 or 6.4 in depending 
on the alternative. 
 
Approximately 23,707 acres occurs in MA 8.2, 6.2 or 6.4 having limited vegetation management.  Of the 109,258 
acres of potential habitat identified by respective ELTP mapping, approximately 66,045 acres occurs in MA 2.4, 
2.8, 3.1, 3.3 or 3.5 as part of the suitable landbase for possible vegetation management in Alternative 1, 3, 4, and 
5.  For Alternatives 3 and 4 approximately 2397 acres of potential habitat in MA 2.4 moves to limited 
management in MA 9.2.  In Alternative 2, all of these acres in the suitable landbase would move to limited 
management in MA 9.2 or 9.3.  Restrictions on vegetation management in these MAs would minimize possible 
negative effects to adjacent habitat and activities indirectly affecting the species. 
 
6.  American ginseng (Panax quinquefolius) 
 
Ranking:  G3G4, N3N4 
 
Distribution 
The species is most common in Appalachia and the Ozark regions with its current range from Minnesota to South 
Dakota, then south to Oklahoma and Georgia (Dolan 2002e).  The species occurs across the Forest within both 
the Highland Rim and Shawnee Hills Ecoregion sections.  Deam (1940) reports ginseng as formerly frequent to 
common in Indiana.  This species occurs widely throughout the Forest, about 85 known sites, but in only in small 
populations. 
 
Habitat 
Panax quinquefolius is a perennial herb found in rich, moist forests with populations probably declining since 
European settlement (Dolan 2002e).  In southern Illinois, populations commonly occurred on mid or low slopes 
and stream terraces.  Typical habitat for the species primarily occurs in mature stands dominated by Acer 
saccharum, Quercus alba or Q. rubra in typically cool, moist sites (Anderson et al. 1993).  Populations on the Tell 
City Ranger District occur in mesic upland forests (BHE Environmental 1998). 
 
Species Specific Direct and Indirect Effects 
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Ginseng has the greatest number of known occurrences on the Forest of any sensitive plant species and its 
habitat occurs in scattered locations across the Hoosier.  Although habitat decline is a primary threat to the 
species in Indiana and across its range, the greatest threat to these plants on the Hoosier is illegal collection from 
the small, widely scattered populations still present on the Forest (Dolan 2002e). 
 
This species has 85 occurrences on the Forest with the majority of those populations (Alt.1 and 5 = 67%, Alt.3 
and 4 = 65%) found within MAs making up the suitable landbase in either MA 2.4, 2.8, 3.1, 3.3 or 3.5 in 
Alternatives 1, 3, 4, and 5.  Five populations occur under protected management in MA 5.1 and one population 
exists in MA 8.1.  Another 10 populations exist in MA 8.2, one in 7.1, and eleven more sites in either 6.2 or 6.4 in 
depending on the alternative. 
 
Approximately 33,859 acres occurs in MA 8.2, 6.2 or 6.4 having limited vegetation management.  Of the 155,189 
acres of potential habitat identified by respective ELTP mapping, approximately 96,285 acres occurs in MA 2.4, 
2.8, 3.1, 3.3 or 3.5 as part of the suitable landbase for possible vegetation management in Alternative 1 and 5.  
For Alternatives 3 and 4 approximately 3629 acres of potential habitat in MA 2.4 moves to limited management in 
MA 9.2.  In Alternative 2, all of these acres in the suitable landbase would move to limited management in MA 9.2 
or 9.3.  Restrictions on vegetation management in these MAs would minimize possible negative effects to 
adjacent habitat and activities indirectly affecting the species. 
 
7.  Large-leaved phlox (Phlox amplifolia) 
 
Ranking:  G3G5, N3N5 
 
Distribution 
The range of is from southern Indiana to Missouri, south to western North Carolina and Alabama (Gleason and 
Cronquist 1991).  This species occurs in the Boone Creek watershed on the Tell City Ranger District (Olson et al. 
1990) in Perry County.  Recent surveys located the species in the Mill Creek watershed in Crawford County, and 
at two new sites during a recent plant survey.  This plant is relatively rare on the Hoosier with five occurrences all 
on the southern portion of the Forest in the Crawford Upland.  Another 14 sites for the plant occur in Indiana 
(Hedge et al. 2002). 
 
Habitat 
Phlox amplifolia is a perennial herb found in moist forests and on wooded floodplains.  The species requires 
mesic sites with some opening, rather than deeply shaded sheltered ravine areas.  Indiana populations occur in 
mostly on north-facing slopes in filtered light in mesic forests, but can occur elsewhere such as along county 
roadsides (Heikens 2003c).  Other habitat for the species in Indiana includes dry-mesic to mesic forests, moist 
woods, wooded slopes in ravines, floodplains streams, roadsides, old fields, and on sandy soil (Ambrose 1994). 
 
Species Specific Direct and Indirect Effects 
Most of the Hoosier populations occur along roadsides where excessive mowing is a possible threat and by 
nonnative invasive plants located near two other populations (Heikens 2003c).  Alternative 2 does not allow the 
use of herbicides that may be necessary to control nonnative invasive plants threatening these populations as 
hand-pulling may not effective for controlling the species documented at the sites. 
 
Phlox amplifolia has five known populations on the Hoosier that all occur in either MA 2.8, 3.1, or 3.5 in 
Alternatives 1, 3, 4, and 5.  This area is 22,380 acres or 46 percent of the potential habitat calculated by ELTP 
mapping.  Another 7,794 acres of possible suitable habitat occurs in MA 3.3 on the Tell City unit that previously 
was MA 2.8 under the current Forest Plan.  Alternative 2 would change this area to MA 9.3 that receives limited 
vegetation management rather than being part of the suitable landbase. 
 
8.  Rock skullcap (Scutellaria saxatilis) 
 
Ranking:  G3, N3 
 
Distribution 
The species ranges from Arkansas east to Delaware, then south to Tennessee.  This plant is extremely rare on 
the Hoosier with one population on the southern portion of the Forest in the Crawford Upland.  Rock skullcap only 
has two occurrences in Indiana (Hedge et al. 2002).  The only known site for the skullcap on the Hoosier is along 
the Little Blue River in Crawford County (Olson et al. 1990).   
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Habitat 
Scutellaria saxatilis is a perennial reclining herb that flowers in July and August.  It typically occurs in moist, rocky 
forests and cliffs, often on north-facing aspects (Hedge et al. 2002).  Gleason and Cronquist (1991) report its 
habitat as woods, hillsides, and cliffs, primarily in the mountains.  Preferred microhabitat is the tops of sandstone 
boulders (Dolan 2003h).   
 
Species Specific Direct and Indirect Effects 
Across its range, botanists have most often identified nonnative invasive plants and loss of forest canopy as 
possible threats to the species.  For some populations, the clearing of small trees has led to increased population 
size.  The single Hoosier population has identified threats from nonnative invasive plant infestations, possible 
flooding, and disturbance from access to a nearby private in-holding (Dolan 2004h).  Because of restrictions on 
herbicide use and vegetation management, Alternative 2 prevents activities that could improve habitat quality.  
 
This plant has only one known population on the Hoosier, which occurs in a MA 8.2 special area in all 
alternatives.  Of the 48,559 acres of potential determined from ELTP mapping, approximately 6,024 acres is in 
MA 8.2.  The greatest possibility for finding new occurrences would be in this area of limited management where 
future project activities would emphasize beneficial actions for the RFSS species and their habitat. 
 
9.  Eastern featherbells (Stenanthium gramineum) 
 
Ranking:  G4G5, N4N5 
 
Distribution 
Stenanthium gramineum occurs throughout the southeastern United States, extending into southern Indiana 
Illinois, and Missouri, then northward to Michigan and Pennsylvania (Heikens 2002e).  The plant exists from one 
site on the Lost River Unit in Orange County (Scott et al. 1996).  Recent surveys found another small population 
in Perry County.  The species is very rare on the Hoosier, but it has 14 statewide occurrences (Hedge et al. 
2002). 
 
Habitat 
Stenanthium gramineum is a perennial herb flowering from July to September.  It occurs in moist woodlands, 
especially those having calcareous soils.  In southern Indiana, documented populations occur mostly in dry-mesic 
forests with a calcareous substrate (Hedge et al. 2002).  Habitat for this species is quite variable, but most often it 
occurs in mesic woodlands, especially in association with streams or ponds, and bottomland forests in floodplains 
(Heikens 2002e).  Other reports from Indiana include mesic forest slopes on sandstone or post oak dominated 
flatwoods and floodplain forests (Phillippe 2005). 
 
Species Specific Direct and Indirect Effects 
Conclusive research that identifies potential threats to species is generally lacking, but there are reports that 
suggested one of the populations on the Hoosier could decrease because of shading from woody encroachment 
and is in need of active management (Heikens 2002e).  Phillippe (2005) reports that shading reduces vigor to the 
species, but it can persist for several years if the soil remains undisturbed.  He further states that while openings 
may provide beneficial conditions to the plants, they also can prove harmful because of possible invasion by 
exotic plant species.  Lastly, he writes that for populations in southern Illinois and Indiana, fire exclusion may 
have a detrimental effect due to establishment of fire sensitive species that alter the composition and structure of 
the forest.  Alternative 2 would reduce overall disturbance because of restrictions on vegetation management, but 
these limitations could prevent actions to benefit the species that are permissible by the other alternatives. 
 
This species has two known populations with one in MA 8.2 in all alternatives and the other site occurs in either 
MA 2.8, 3.1, or 3.5 depending on the alternative.  Potential habitat within MA 8.2 is approximately 9,528 acres 
and suitable habitat within the other MA 2.8, 3.1, or 3.5 areas is 40,706 acres.  Alternative 2 would change this 
area to MA 9.3 that receives limited vegetation management rather than being part of the suitable landbase. 
 

Habitat Group Direct and Indirect Effects 
Alternative 2 has the highest HSI value because there would be no timber harvest or prescribed fire with this 
alternative, reduced shade and soil moisture are therefore unlikely.  Although Alternatives 1 and 5 proposes more 
clearcutting than Alternative 3 and much less clearcutting than Alternative 4, the acreage that would be treated by 
shelterwood harvests is drastically less in Alternatives 1 and 5 than Alternatives 3 and 4.  These activities could 
negatively affect mesic forest species.  Since Alternatives 1 and 5 would harvest fewer acres using these two types 
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of harvest, they would provide improved suitable conditions for these species.  Alternatives 3 and 4 also propose 
more burning than Alternatives 1 and 5, which could reduce soil moisture and affect plants. 
 
The HSI values represent potential effects on habitat rather than direct effects to the plants.  It is useful in 
comparing alternatives and indirect effects to these species relating to changes in suitable habitat.  Alternatives 1, 
2, and 5 have higher HSI values for the reasons described above providing more protection from possible 
damaging activities, but Alternatives 3 and 4 would also maintain species viability to a lesser degree.  
 
Alternative 3 is the only alternative that proposes the development of an ATV trail system.  The SVE Panels (2002 
and 2004) suggested that this type of recreational activity could be detrimental to the habitat of Illinois wood-sorrel 
and possibly to other mesic forest species.  Other recommendations related to trail management included re-
routing existing trails away from known populations; avoid building new trails near those areas and to prevent 
creation of excessive openings or heavy disturbance (SVE 2002, 2004). 
 
The SVE Panels (2004) remarked that nonnative invasive plants could be a problem within this habitat community.  
For some species within this group, the SVE Panels (2002) suggested using hand-pulling rather than herbicides in 
areas near known populations because of the dense herbaceous layer in the community and the often-
inconspicuous sensitive plants growing in mesic forest habitat.  Selective and careful application of herbicides in 
other locales away from sensitive plant populations could improve habitat quality of mesic forest species degraded 
by nonnative plant infestations.   
 
Road construction and reconstruction activities are one of the primary avenues for the spread of nonnative invasive 
species.  These actions contribute to the possibility of new infestations invading mesic forests and indirectly 
affecting RFSS plants.  In some locations, nonnative invasive plants already occur on existing roads that could 
spread further because of the new disturbance from reconstruction activities.  Construction of new roads increases 
the likelihood for introducing nonnative invasive plants to areas that currently do not contain infestations. 
 
Alternatives 1, 3, 4, and 5 have similar estimated total amounts of road construction or reconstruction over the first 
decade on NFS lands with 147, 146, 202, and 147 miles, respectively.  Based on figures from the German Ridge 
Restoration Project proposal, we anticipate approximately 15 percent of that mileage being for new road 
construction or 22, 22, 30, and 22 miles.  Estimated amounts for Alternative 2 are much lower with six total miles 
and one mile of estimated new construction.  As with any ground disturbing activity, the risk of nonnative invasive 
plants invading or expanding into new areas is proportionate to the level of ground disturbance and the proximity of 
existing infestations. 
 
All individual known RFSS plant populations would undergo analysis of the effects by all site-specific projects for 
their protection and a determination regarding species viability.  Forest-wide RFSS guidance would provide some 
additional protection to sensitive plants inhabiting mesic forests within riparian and other aquatic areas.  The 
Forest-wide guideline relevant to this habitat is:  
 
When evaluating the need for harvest within 50 feet of a perennial or intermittent stream, consider the presence of 
sensitive species and potential effects. 
 
Other selected guidelines in the Forest Plan (Chapter 3) that provides some additional protection to sensitive plants 
inhabiting mesic forests within riparian and other aquatic areas are:   
 
Management within riparian areas will include the maintenance of shade suitable for aquatic organisms over the 
stream corridor, minimize soil disturbance, and promote mesic native species along perennial, intermittent, and 
some ephemeral streams dependent on site-specific aquatic resources. 
 
When using prescribed fire in riparian areas, use backing fires when possible and avoid lighting directly in the 
riparian area.   
 
Avoid using tilled fire lines in riparian corridors. 
 
Cumulative Effects 
Statements in the cumulative effects for cliff communities regarding past, present, and reasonably foreseeable 
activities would apply equally to the mesic forest community and their associated sensitive plant species.  The 
discussion about the past and possible spread of nonnative invasive plants is also relevant to mesic forest species. 
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Other historical factors affecting mesic forest habitat within the planning area include the use of fire and the clearing 
of land for agriculture by Native Americans common in the 1400’s, followed by the massive deforestation and slash 
fires used by European settlers as they began clearing the land for agriculture between 1750 and 1940 (Pimm and 
Askins 1995).  At the time of European settlement, essentially the entire area was forested (Potzger et al. 1956).  
By the late nineteenth century, landowners had cut most of the forest, with only small woodlots remaining and all of 
the forest had been subjected to fire and grazing by livestock (DenUyl 1947, DenUyl and Day 1939). 
 
As abandonment of farms occurred during the late 1800’s, the amount of forest in the eastern region has gradually 
increased (Pimm and Askins 1995).  Following acquisition by the federal government, many ridgetops, severely 
eroded from past land use, were planted to pine beginning in the 1930’s to prevent further soil loss.   
 
Local bans on fires and regional laws forbidding this activity came into affect after the start of the 20th century 
removing this type of disturbance from the landscape.  The suppression of fire resulted in a significant shift in 
species composition, structural complexity, and landscape pattern across much of the region (Weaver and Ashby 
1971, Parker 1989, Fralish et al. 1991).  Eastern hardwood forests, including those found on the Hoosier, are 
relatively young and even-aged with less species diversity, vertical structure, natural canopy gaps, large woody 
debris, and other structural features than pre-European settlement forests.  The average patch size is smaller and 
there are fewer large blocks of interior mature forest than were present in the pre-European settlement forests 
(USDA FS 2000).  Establishment of fire-intolerant species such as sugar maple and American beech continued at 
the expense of fire-adapted oak and hickory species during the period when land managers enacted fire control 
measures across the region (Schlesinger 1976, Lorimer 1985).  Thereby, this change essentially removed the 
effects of periodic fire maintaining a healthy oak-hickory forest.   
 
47.  Effects Summary and Determination of RFSS Mesic Forest Communities Plant Group: 
 

Mesic Forest Communities 
Plant Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat Quantity – All Species ↔ ↔ ↔ ↔ ↔ 
Habitat Quality - Aconitum uncinatum ↔ ↔ ↔ ↔ ↔ 
Habitat Quality - Cypripedium 
pubescens 

↔ ↔ ↔ ↔ ↔ 
Habitat Quality - Dichanthelium 
yadkinense 

↑ ↓ ↑ ↑ ↑ 
Habitat Quality - Juglans cinerea ↔ ↑ ↔ ↓ ↔ 
Habitat Quality - Oxalis illinoensis ↔ ↑ ↔ ↓ ↔ 
Habitat Quality - Panax quinquefolius ↔ ↑ ↔ ↓ ↔ 
Habitat Quality - Phlox amplifolia ↔ ↓ ↔ ↔ ↔ 
Habitat Quality - Scutellaria saxatilis ↔ ↔ ↔ ↔ ↔ 
Habitat Quality - Stenanthium 
gramineum 

↑ ↓ ↑ ↑ ↑ 
Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 
(↔) = Stable, (↑) = Increasing, (↓) = Decreasing 

 
Determination Rationale 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was chosen for all RFSS plant species that use mesic forest as 
their principal habitat.  Of all the community types mesic forests provide the greatest amount of available habitat as 
calculated by ELTP mapping.  Sensitive species require specific microhabitat conditions, so actual potential habitat 
for these species is a much smaller amount, and thus decreasing habitat quantity is unlikely.  By applying Forest-
wide guidance for mesic forests within riparian or other aquatic areas and providing protection to all known RFSS 
species inhabiting mesic forest while implementing site-specific projects, these actions would maintain stable 
habitat quantity on the Hoosier.   
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Each alternative could affect habitat quality, primarily only to adjacent areas of known populations or unoccupied 
potential habitat, by various degrees for the reasons described in the above effects analysis sections.  As indicated 
by the HSI value and the discussion in the previous effects section, butternut (Juglans cinerea), Illinois wood-sorrel 
(Oxalis illinoensis), and American ginseng (Panax quinquefolius) respond best to little vegetation management.  
Alternative 2 would most likely increase habitat quality and the other alternatives maintain either stable conditions 
or possibly decrease quality relative to the level of forest activities allowed.  Due to Alternative 4 having the largest 
amount of proposed even-aged harvest treatments and prescribed burning, we anticipate that the alternative has a 
greater probability for decreasing habitat quality for these three species.  However, these species have both the 
largest amount of occurrences and potential habitat as compared to all other RFSS plants.  None of the botanists at 
the SVE Panels (2002, 2004) expressed any concerns regarding species viability to these plants or any others 
inhabiting mesic forests by implementing the various proposed management activities. 
 
Blue monkshood (Aconitum uncinatum), large yellow lady’s-slipper (Cypripedium pubescens), and rock skullcap 
(Scutellaria saxatilis) react similar to a variety of forest activities, but they may require some vegetation 
management to create openings or can at least tolerate these activities better than the previous three species. 
 
Yadkin panic-grass (Dichanthelium yadkinense) and eastern featherbells (Stenanthium gramineum) may require 
prescribed burning or other vegetation management to improve habitat quality.  Based on this reasoning, habitat 
quality for Alternative 2 decreases because of restrictions on possible activities and would increase in the other 
alternatives that allow more management opportunities.  For large-leaved phlox (Phlox amplifolia), evidence 
suggested that nonnative invasive plant infestations threaten the population.  Alternative 2 could result in habitat 
decline because of its restrictions on herbicide use. 
 
C.  Dry Forest Communities contain trees that dominate the forest creating a canopy closure of greater than 80 
percent, and may be rocky.  Oaks are typical of south and west facing upper slopes, and on ridgetops.  Forest 
composition may vary with the type and depth of bedrock.  This community often grades imperceptibly into mesic 
forests.  Sensitive species inhabiting dry forests include: 
 
Table 48.  RFSS Plant Species within Dry Forest Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

ELTs ELTPs ELTPs - Acres of 
Potential Habitat

Desmodium humifusum Trailing Tick-trefoil Shawnee Hills/Crawford 
Upland 

1, 2 10, 11, 12, 
20, 21, 22, 23

27,685 

Epigaea repens Trailing Arbutus Highland Rim/Brown County 
Hills 

1, 2 10, 11, 20, 21 26,653 

Eupatorium album White Thoroughwort Shawnee Hills/Crawford 
Upland and Escarpment 

1, 2 10, 11, 12, 
20, 21, 22, 23

36,867 

Lilium canadense Canada Lily Shawnee Hills/Crawford 
Upland 

1, 2 10, 11, 12, 
20, 21, 22, 23

27,685 

Pachysandra procumbens Allegheny-spurge Shawnee Hills/Crawford 
Upland 

1, 2 10, 11, 12, 
20, 21, 22, 23

27,685 

Polytaenia nuttallii Prairie Parsley Shawnee Hills/Crawford 
Upland 

1, 2 10, 11, 12, 
20, 21, 22, 23

27,685 

Scutellaria parvula var. 
parvula 

Small Skullcap Shawnee Hills/Crawford 
Upland 

1, 2 10, 11, 12, 
20, 21, 22, 23

27,685 

Waldsteinia fragarioides Barren Strawberry Shawnee Hills/Crawford 
Upland 

1, 2 10, 11, 12, 
20, 21, 22, 23

27,685 

 
SVE Panel Comments for Habitat Group 
 

• Species within this community require open forest conditions to maintain habitat quality and population 
viability.  Active management is necessary to maintain open woods. 

• Prescribed burning recommended reducing the developing shrub layer, reducing leaf litter, and decreasing 
the build-up of woody plants. 

• Selective or single-tree harvest and thinning from below preferred harvest technique but selected use of 
small group harvest also recommended, especially for those populations in dry-mesic sties. 

• Management should include overstory thinning and girdling projects. 
• Some species require canopy gaps, so maintenance and creation of existing openings generally 
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considered beneficial. 
• These species and their habitat are vulnerable to damage from hiking, unregulated equestrian use, and 

illegal ATV use. 
 
Species Summaries 

 
1.  Trailing tick-trefoil (Desmodium humifusum) 
 
Ranking:  G1G2Q, N1N2 
 
Distribution 
The geographic range of the species extends from Massachusetts to Maryland and southern Missouri (Gleason 
and Cronquist 1991).  The one site on the Forest occurs in the Shawnee Hills section in Perry County.  This is the 
only known site in the state, and the only known site between the Atlantic coastal plain and southern Missouri.  
The Indiana Heritage Program is considering dropping the species from its listing based on its being a hybrid 
(Dolan 2003c). 
 
Habitat 
Desmodium humifusum is a perennial herb found in sandy forests, most often on somewhat sunny south-facing 
slopes (Hedge et al. 2002).  The plant occurs in open, sunny woods in sandy, acidic soils that formed on chert or 
sandstone (NatureServe Explorer 2001).  Habitat for this potential hybrid species is black and white oak ridges 
(Yatskievych 2000).  Populations in the northeastern United States occur in dry-mesic habitats rich in native 
legumes (Dolan 2004b). 
 
Species Specific Direct and Indirect Effects 
Botanists have remarked that this species often benefits from prescribed burning.  Documented threats to the 
single Hoosier populations include shading from understory vegetation and competition from nearby nonnative 
invasive plants (Dolan 2004b).  Reports have shown that the species can tolerate periodic herbicide use near 
populations (NatureServe Explorer 2001).  Alternative 2 would reduce overall disturbance because of restrictions 
on vegetation management, but these limitations could prevent actions such as prescribed burning and herbicide 
treatment necessary to benefit the species that are permissible by the other alternatives. 
 
This plant has only one known population on the Hoosier, which occurs in a MA 8.2 special area in all 
alternatives.  Of the 27,685 acres of potential determined from ELTP mapping, approximately 3,701 acres is in 
MA 8.2.  The greatest possibility for finding new occurrences would be in this area of limited management where 
future project activities would emphasize beneficial actions for the RFSS species and their habitat. 
 
2.  Trailing arbutus (Epigaea repens) 
 
Ranking:  G5, N5 
 
Distribution 
This species ranges primarily from southern Canada south, especially in Appalachia and the Allegheny Plateau.  
It occurs in the Brown County Hills section of the Highland Rim.  On the Hoosier, it occurred at four sites in 
Monroe County during the inventory of endangered, threatened, and rare species for the Pleasant Run Unit 
(Olson et al. 1991).  The species does occur in 29 states and within eight national forests in the Forest Service 
Eastern Region, but only the Hoosier has designated it as RFSS.  The state of Indiana has placed the species on 
its watch list and no longer considers the species a high concern (Dolan 2004c).  
 
Habitat 
Epigaea repens is a creeping evergreen shrub found on acidic forest soils.  Olson, et al. (1991) described its 
habitat as “shaded, acidic, dry slopes near sandstone (siltstone) outcrops.”  Observations include a report that its 
preference for inhabiting the break of the upper slope.  Other botanists noted that it grows on slightly acid soil on 
shady slopes or close to sandstone outcrops in southern Indiana (Dolan 2003e).  Across its range, the species 
typically occurs in sandy or rocky xeric woodlands with acid soil (Dolan 2004c). 
 
Species Specific Direct and Indirect Effects 
The most commonly identified threats to the species across its range and for at least one of the Hoosier 
populations is competition from overstory plants and increasing canopy closure.  It is slow to recover from habitat 
disturbance, and especially vulnerable to collection (Dolan 2004c).  Alternatives 1, 3, 4, and 5 would permit active 
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management necessary to improve habitat quality for the species, as well as minimize disturbance to plant 
populations located in MA 5.1.  Implementation of Alternative 2 would diminish the capabilities to conduct 
activities that may improve habitat to the known occurrence in MA 2.4 or other potential habitat located 
elsewhere. 
 
Populations of this species only occur on the Brownstown Ranger District with two of those sites in protected 
management of MA 5.1 within the Charles C. Deam Wilderness by all alternatives.  The other known population 
occurs in MA 2.4 elsewhere on the ranger district in Alternatives 1, 3, 4, and 5.  Alternative 2 changes MA 2.4 to 
9.3 where this site would receive limited vegetation management.  Based on this occurrence data, these areas 
would be the most likely potential habitat for the species with approximately 4,735 acres in MA 5.1 and 2,641 
acres in MA 2.4. 
 
3.  White thoroughwort (Eupatorium album) 
 
Ranking:  G5, N5 
 
Distribution 
The species occurs throughout the eastern United States, with the exception of northern New England (Dolan 
2004d).  This species occurs in the Shawnee Hills section of the Interior Low Plateau Province in Crawford, 
Lawrence, and Perry counties.  This species exists at two sites on the Tell City Ranger District (Olson et al. 1990) 
and two additional sites found during the Lost River rare plant inventory (Scott et al. 1996).  An additional site was 
located during recent rare plant surveys (Hedge et al. 2002).  While still a rarity in Indiana, it appears that this 
species may be expanding its range from the southeast.  White thoroughwort is very rare on the Hoosier, and is 
at the edge of the species range. 
 
Habitat 
Eupatorium album is a perennial herb growing in dry, open forests (Gleason and Cronquist 1991).  Other habitat 
in Indiana includes old fields, roadsides, barrens, and dry woodlands of usually southerly aspects (Hedge et al. 
2002).  In Ohio, habitat consists of the lower slopes in a white oak forest.  It grows in poor, sandy soil, most often 
in open woodlands, and generally in full sunlight (Dolan 2004d). 
 
Species Specific Direct and Indirect Effects 
This is another species threatened by shading of woody species and competition by nonnative invasive plants on 
the Hoosier and often cited as a threat in several other states (Dolan 2004d).  As noted previously, implementing 
Alternative 2 would restrict various activities that could improve habitat quality for the species. 
 
This plant has four populations on the Hoosier with two sites found MA 8.2 special areas in all alternatives.  
Another population occurs in the limited management category in either 6.2 or 6.4 depending on the alternative.  
The other population is part of the suitable landbase for vegetation management in Alternatives 1, 3, 4, and 5 in 
MA 2.8, 3.1, or 3.5.   
 
Alternative 2 changes MA 2.8 to 9.3 that would place a greater amount of potential habitat in limited 
management.  The best likelihood for finding a new occurrence would be in these management areas near 
existing populations.  Of the 36,867 acres of potential determined from ELTP mapping, the amounts under MA 
8.2 and 6.2 or 6.4 is approximately 12,206 acres.  Approximately 21,047 acres is in MA 2.8, 3.1, 3.3, or 3.5 
depending on the alternative. 
 
4.  Canada lily (Lilium canadense) 
 
Ranking:  G5, N? 
 
Distribution 
Lilium canadense ranges from Quebec to Maine, then south to Indiana, Kentucky, Oho, and Alabama (Gleason 
and Cronquist 1991).  This species occurs in the Shawnee Hills section of the Interior Low Plateau Province.  
One recorded sighting for this species occurred adjacent to a barrens area during the inventory of endangered, 
threatened, and rare species for the Tell City Ranger District (Olson et al. 1990), and there are two historic 
records in the vicinity, all in Perry County.  Recent rare plant surveys brought the total of Forest occurrences up 
to four populations with another six populations occurring in the southeastern part of the state (Hedge et al. 
2002).   
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Habitat 
Lilium canadense is a perennial herb occurring in dry, rocky woods and in moist meadows (Olson et al. 1990).  
Yatskievych (2000) lists habitat for the species as dry wooded slopes in several counties in the southern one-half 
section of Indiana.  Element occurrence records in Indiana lists habitat as dry-mesic open woods, barrens, 
glades, powerline corridors, adjacent to a stream, and along a roadside in filtered light (Indiana Natural Heritage 
Database 2002b).  Other reported habitat in Indiana includes mesic forests (Hedge et al. 2002). 
 
Species Specific Direct and Indirect Effects 
This species has similar concerns and threats as others within this habitat group, so those effects would apply 
equally to this species.  Some botanists have identified deer browsing as a threat in other states, but determining 
how forest activities may influence this possibility and evaluating these impacts is not possible considering the 
small number of populations on the Hoosier (Dolan 2004e). 
 
This species has four occurrences on the Hoosier with one location in a MA 8.2 special area, another site in MA 
6.2 or 6.4 depending on the alternative, and the last two populations located in either MA 2.4, 2.8, 3.1, or 3.5.  
Approximately 8,458 acres occurs in MA 8.2, 6.2 or 6.4 having limited vegetation management.   
 
Of the 27,685 acres of potential habitat identified by respective ELTP mapping, approximately 17,368 acres 
occurs in MA 2.4, 2.8, 3.1, 3.3 or 3.5 as part of the suitable landbase for possible vegetation management in 
Alternative 1, 3, 4, and 5.  For Alternatives 3 and 4 approximately 838 acres of potential habitat in MA 2.4 moves 
to limited management in MA 9.2.  In Alternative 2, all of these acres in the suitable landbase would move to 
limited management in MA 9.2 or 9.3.  Restrictions on vegetation management in these MAs would minimize 
possible negative effects to adjacent habitat and activities indirectly affecting the species. 
 
5.  Allegheny-spurge (Pachysandra procumbens) 
 
Ranking:  G4G5, N4N5 
 
Distribution 
Pachysandra procumbens ranges from southern Indiana, Kentucky, North Carolina, to Florida and Louisiana 
where it is very rare in all states, except in Tennessee where it is apparently secure (Dolan 2003f).  This species 
occurs in the Shawnee Hills section of the Interior Low Plateau Province.  One site for this species was located in 
the Little Blue River watershed in Crawford County during the inventory of endangered, threatened, and rare 
species for the Tell City Ranger District (Olson et al. 1990).  State botanists recorded two additional sites 
following recent rare plant surveys (Hedge et al. 2002).  There is only one other site known in Indiana for this 
plant.   
 
Habitat 
Pachysandra procumbens occurs is a low-growing sub-shrub of rich woodlands.  Across its range habitat 
includes rocky slopes in woods, primarily in rich woods over limestone.  In Indiana, populations occur in filtered 
light and shade on moist sandstone near the slopes of the Little Blue River (Dolan 2003f).  Other similar known 
localities on national forest lands describe sites in oak dominated woodlands on limestone soils along streams 
(Dolan 2004f). 
 
Species Specific Direct and Indirect Effects 
This species has similar concerns and threats as others within this habitat group, so those effects would apply 
equally to this species.  Alternative 2 would reduce overall disturbance because of restrictions on vegetation 
management, but these limitations could prevent actions to benefit the species that are permissible by the other 
alternatives.  Although this plant has few occurrences on the Forest, the current populations are vigorous and 
stable.  Members of the nursery trade use this species for ground cover, but it is unknown about the degree of 
collecting done in the wild (Dolan 2004f), or illegally gathered from off the Hoosier. 
 
This plant has three known population on the Hoosier, of which two sites occur in either MA 2.4, 2.8, 3.1, or 3.5 
as part of the suitable landbase in Alternatives 1, 3, 4, and 5.  This area is 17,368 acres or 63 percent of the 
potential habitat calculated by ELTP mapping.  For Alternatives 3 and 4 approximately 838 acres of potential 
habitat in MA 2.4 moves to limited management in MA 9.2.  Alternative 2 would change all of this area to MA 9.2 
or 9.3 that receives limited vegetation management rather than being part of the suitable landbase.   
 
6.  Prairie parsley (Polytaenia nuttallii) 
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Ranking:  G5, N? 
 
Distribution 
This species occurs primarily in the Midwestern prairies from Michigan and Wisconsin to Nebraska, then south to 
Mississippi, Texas, and New Mexico (Gleason and Cronquist 1991).  It occurs in the Shawnee Hills section of the 
Interior Low Plateau Province.  The discovery of this species at one site was in a barrens remnant in Perry 
County, one of only two known sites in southern Indiana.  It has nine other occurrences in Indiana with a few 
records from the prairie region of northern Indiana, and another population found in Harrison County (Hedge et al. 
2002).   
 
Habitat 
Polytaenia nuttallii is a perennial herb found in open woods and prairies.  It prefers well-drained soils in full sun.  
Indiana populations occur in prairie remnants and railroad corridors to the north, and barrens or glades in the 
south (Dolan 2002g).  Habitats for prairie parsley most often occurs in prairies, glades, barrens, and open rocky 
woods, but it typically inhabits dry or dry-mesic habitat in Wisconsin (Olson 2002d, Heikens 2002d). 
 
Species Specific Direct and Indirect Effects 
The prairie parsley first appeared on the Hoosier after a prescribed fire in 1991.  Although the species occurs only 
on one site on the Hoosier, the population has been self-sustaining for several years.  This is an opportunistic 
species, which benefits from prescribed fires, overstory thinning, and girdling, or thinning from below of 6-inch 
diameter at breast height trees (Dolan 2002g, SVE Panels 2002).  Fire suppression may lead to habitat decline 
for this species (Olson 1999).   
 
It would benefit from actions such as prescribed burning permitted in Alternatives 1, 3, 4, and 5.  Alternative 2 
would prevent burning and other actions to benefit the species that are permissible by the other alternatives. 
 
This plant has only one known (unconfirmed and disputed) population on the Hoosier, which occurs in a MA 8.2 
special area in all alternatives.  Of the 27,685 acres of potential determined from ELTP mapping, approximately 
3,701 acres is in MA 8.2.  The greatest possibility for finding new occurrences would be in this area of limited 
management where future project activities would emphasize beneficial actions for the RFSS species and their 
habitat. 
 
7.  Small skullcap (Scutellaria parvula var. parvula) 
 
Ranking:  G4T4, N4 
 
Distribution 
The geographic range for the species is from Quebec and Ontario to Minnesota, then south to Alabama and 
Texas (Gleason and Cronquist 1991).  This species exists at one site in the Deer Creek watershed in Perry 
County on the Hoosier, which may be the only recent record statewide.  Indiana botanists believe the species 
extirpated in the state and the plants observed on the Hoosier are not Scutellaria parvula var. parvula (Dolan 
2004g).   
 
Habitat 
Scutellaria parvula var. parvula is a small, perennial herb that inhabiting prairies, upland forests, and rock ledges 
(Gleason and Cronquist 1991).  Deam (1940) collected specimens from areas of “dry soil on the top of high 
wooded banks of streams.”  Literature summaries of potential habitat found it typically inhabits rocky woods, 
limestone barrens, and open fields or gravelly knolls (Dolan 2003g).  In Kentucky, the species frequently inhabits 
dry open woods and barrens.  Populations found on the Shawnee National Forest occur in rocky woods, fields, 
open gravelly knolls, and limestone barrens (Dolan 2004g). 
 
Species Specific Direct and Indirect Effects 
This species has similar concerns and threats as others within this habitat group, so those effects would apply 
equally to this species.   
 
Small skullcap has only one known population on the Hoosier that occurs in either MA 2.8, 3.1, or 3.5 in 
Alternatives 1, 3, 4, and 5.  This area is 15,929 acres or 58 percent of the potential habitat calculated by ELTP 
mapping.  Alternative 2 would change this area to MA 9.3 that receives limited vegetation management rather 
than being part of the suitable landbase. 
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8.  Barren strawberry (Waldsteinia fragarioides) 
 
Ranking:  G5, N? 
 
Distribution 
The barren strawberry occurs across much of the eastern United States with occurrences in 25 states (Hill 
2003b).  This species occurs in much of the eastern United States south to the Coastal Plain.  It is most common 
to the north (Dolan 2002i).  It occurs in the Shawnee Hills of the Interior Low Plateau.  Its only known occurrence 
is from one extant site in the Little Blue River watershed in Crawford County (Olson et al. 1990, Hedge et al. 
2002).  It has persisted since at least the 1920’s (Deam 1940).  The species has another 19 populations in 
Indiana mostly in the southern portion of the state (Hedge et al. 2002). 
 
Habitat 
Waldsteinia fragarioides is a yellow flowered, trailing, herbaceous plant.  (Hill 2003b) describes habitat for these 
plants across its southern range as mostly growing in organically rich soil on talus slopes in rocky, dry to mesic 
upland forests.  Indiana habitat consists of dry forests, sandstone bluffs, openings, and most often on northern 
aspects (Hedge et al. 2002).  Yatskievych (2000) reports Indiana plants as growing on rocky, wooded slopes. 
 
Species Specific Direct and Indirect Effects 
Generally, those concerns and threats associated with this habitat group would apply equally to this species.  
However, Hill (2003b) suggested that evidence is lacking at this time of natural forest succession or fire 
suppression contributing to an increased canopy closure being a threat to the species.   
 
This plant has only one known population on the Hoosier, which occurs in a MA 8.2 special area in all 
alternatives.  Of the 27,685 acres of potential determined from ELTP mapping, approximately 3,701 acres is in 
MA 8.2.  The greatest possibility for finding new occurrences would be in this area of limited management where 
future project activities would emphasize beneficial actions for the RFSS species and their habitat. 
 

Habitat Group Direct and Indirect Effects 
The HSI values represent potential effects on habitat rather than direct effects to the plants.  It is useful in 
comparing alternatives and indirect effects to these species relating to changes in suitable habitat.  Alternative 2, 
then 1 and 5, have the highest HSI values because these alternatives would include several activities that could 
benefit the Carolina thistle (Cirsium carolinianum), the SVE focal species representing dry forest RFSS species.  
These proposed actions include prescribed fire, group selection, and single-tree selection harvests.  Alternative 5 
has the same HSI value and harvest treatments as in Alternative 1, but also includes the proposed creation of MA 
3.3, which would emphasize a mix of early and late successional vegetative stages using even-aged harvests up to 
40 acres in size.  Even though implementing this action would concentrate some harvest activities within the 
proposed MA 3.3 area, none of the Carolina thistle populations occurs within this management area.  Alternatives 3 
and 4 also include the proposal to create MA 3.3 from what previously part of MA 2.8 under the 1985 Forest Plan 
as amended.  Alternative 2 has the highest HSI value because there would be no clearcuts or openings under this 
alternative.  Although not reflected in its value determination, it may have slightly reduced overall habitat suitability 
due to the exclusion of prescribed burning and the lack of gap creation in the canopy.   
 
Alternative 3 proposes nearly the same amount of clearcutting as Alternative 1 and 5, but it contains more 
shelterwood harvesting, resulting in a lower HSI value.  Alternative 4 proposes more clearcuts and shelterwood 
cuts than any of the other alternatives.  However, Alternatives 3 and 4 propose more prescribed burning, which 
would benefit this species. 
 
The HSI value for Alternative 2 is only slightly higher than that of Alternatives 1 and 5.  This occurs because 
Alternative 2 does not permit clearcuts and other disturbance activities detrimental to Carolina thistle or other RFSS 
dry forest species, yet it restricts the use of active management that could aide in maintaining optimal canopy 
closure of 60-80%, and the use of prescribed burning that could help provide optimal habitat quality by removing 
understory vegetation necessary.  The SVE Panels (2004) stated that the species responds favorably to prescribed 
fire, and also commented that vegetation changes where the canopy closes and the shrub-layer develops would 
reduce population viability.  Considering this information, we anticipate that Alternatives 1 and 5 would do the best 
at maintaining species viability for Carolina thistle and other RFSS plants inhabiting similar ecological conditions. 
 
The SVE Panels (2002) made recommendation to avoid use of herbicides along roads wherever possible because 
of possible occurrence of Carolina thistle.  Alternative 2 does not allow application of herbicides outside of 
administrative or recreational areas, thus removing the possibility of the application of herbicides inadvertently 
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affecting the species or any unknown populations.  Selective and careful application of herbicides in other locales 
away from sensitive plant populations could improve habitat quality of dry forest species degraded by nonnative 
plant infestations.   
 
Road construction and reconstruction activities are one of the primary avenues for the spread of nonnative invasive 
species.  These actions contribute to the possibility of new infestations invading mesic forests and indirectly 
affecting RFSS plants.  In some locations, nonnative invasive plants already occur on existing roads that could 
spread further because of the new disturbance from reconstruction activities.  Construction of new roads increases 
the likelihood for introducing nonnative invasive plants to areas that currently do not contain infestations. 
 
Alternatives 1, 3, 4, and 5 have similar estimated total amounts of road construction or reconstruction over the first 
decade on NFS lands with 147, 146, 202, and 147 miles, respectively.  Based on figures from the German Ridge 
Restoration Project proposal, we anticipate approximately 15 percent of that mileage being for new road 
construction or 22, 22, 30, and 22 miles.  Estimated amounts for Alternative 2 are much lower with six total miles 
and one mile of estimated new construction.  As with any ground disturbing activity, the risk of nonnative invasive 
plants invading or expanding into new areas is proportionate to the level of ground disturbance and the proximity of 
existing infestations. 
 
The SVE Panels (2002) suggested that Carolina thistle does better with less used trail systems.  Alternatives 2 and 
3 both propose seasonal trail closures that would decrease use and minimize affects to habitat during periods of 
inclement weather.  Alternative 3 is the only alternative that proposes the development of an ATV trail system.  
Based on the assumption heavy use would occur on the system because of high demand, implementation of an 
ATV trail system would likely decrease habitat quality. 
 
Besides removing areas that may provide potential habitat, construction of new recreational developments and 
hardened dispersed recreation sites would likely decrease habitat quality because of increased use and possible 
soil compaction.  Alternative 3 proposes increasing the number of hardened dispersed sites.  Alternatives 1, 3, 4, 
and 5 include new construction of developed recreational sites.  Alternative 2 does not propose either activity. 
 
Similar concerns about the capacity to conduct active management to maintain species viability is even more 
critical for prairie parsley because it requires more open canopy conditions than some of the other dry forest 
sensitive species.  Increased developed and dispersed recreation would create openings, which could be beneficial 
to the species; but the plant does not do well with soil compaction or soil displacement (SVE 2004).  The creation of 
these areas, especially ATV routes, would likely impact the soil and result in an overall negative impact on prairie 
parsley habitat.  As stated above for Carolina thistle, we anticipate a similar reduction in habitat quality because of 
increased use and possible soil compaction associated with these activities.  Concerns regarding use of herbicides 
in the immediate vicinity of this species are equally valid, especially because of its extreme rarity on the Hoosier. 
 
Continuing the implementation of projects that perpetuate open woods and removes or reduces the shrub layer and 
understory vegetation is essential for maintaining species viability of all plants inhabiting dry forest communities.  
As with all site-specific projects, biologists would evaluate the effects upon individual known populations of RFSS 
plants to provide protection and maintain species viability for those plants associated with dry forest communities.   
 
Cumulative Effects 
Statements in the cumulative effects for both the cliff and mesic forest communities regarding past, present, and 
reasonably foreseeable activities would apply equally to the dry forest community and their associated sensitive 
plant species.  Clearing of land for agriculture, conversion or changes in forest composition, and changes in the fire 
regime from the early 1400’s to the present time probably has a greater overall effect on the dry forest community.  
The discussion about the past and possible spread of nonnative invasive plants is also relevant to dry forest 
species. 
 
All alternatives would increase the acreage of mature hardwood above the current condition.  Even Alternative 4, 
which proposes to harvest the greatest amount of timber, would result in an increased acreage of mature 
hardwood.  Alternative 2, which proposes no harvesting, would result in the greatest amount of mature hardwood of 
any alternative.  However, the lack of harvesting and prescribed fire in Alternative 2 would result in the greatest 
change in the oak-hickory component as the forest continues to age and shift to the more shade-tolerant species.  
Without management, this conversion to more shade-tolerant species would continue over time as the stands 
continued to age.  By removing fire from the prescription, we anticipate that all alternatives would result in a 
decrease in the oak-hickory component.  Through the combined use of harvesting and burning, the Forest can 
maintain the oak-hickory component.   
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Table 49.  Effects Summary and Determination of RFSS Dry Forest Communities Plant Group: 
 

Dry Forest Communities 
Plant Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↔ ↔ ↔ ↔ ↔ 
Habitat 
Quality 

↑ ↓ ↑ ↑ ↑ 
Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or 
species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in 
reduced  viability for the population or species. 

(↔) = Stable, (↑) = Increasing, (↓) = Decreasing 
 
Determination Rationale 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was chosen for all RFSS plant species that use dry forest as their 
principal habitat.  Sensitive species require specific microhabitat conditions, so actual potential habitat for these 
species is a much smaller amount, and thus decreasing habitat quantity is unlikely.   
 
Each alternative could affect habitat quality, primarily only to adjacent areas of known populations or unoccupied 
potential habitat, by various degrees for the reasons described in the above effects analysis sections.  Generally, all 
RFSS dry forest species would likely benefit and habitat quality increase by application of certain components 
allowed in Alternatives 1, 3, 4, and 5 such as the use of selective herbicide use, prescribed burning, single-tree and 
group selection.  Timber harvest and prescribed burning are the most effective tools that set back succession and 
maintain or increase suitable habitat for these species.  For this reason, Alternative 2 will likely decrease the quality 
of dry forest habitat because it restricts these activities. 
 
D.  Barrens are communities having treed canopy cover of 20 to 60 percent usually of post oak (Quercus stellata) 
and a ground cover dominated by prairie grasses, especially Indian grass (Sorghastrum nutans), little bluestem 
(Andropogon scoparius), and big bluestem (A. gerardii).  They have thin soils over limestone or occasionally 
sandstone bedrock.  The barrens typically occur as isolated communities within the matrix of dry forests.  Tables 1 
and 2 (section V. Project Area Description) display a breakdown of forest structure and composition on the Hoosier.  
These land cover values determined the barrens amount as approximately 1431 acres.  Sensitive species 
inhabiting these areas include: 
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Table 50.  RFSS Plant Species within Barrens Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

ELTs ELTPs ELTPs - Acres of 
Potential Habitat

Buchnera americana American Bluehearts Shawnee Hills/Crawford 
Upland 

1, 2 10, 20, 21, 22 20,922 

Festuca paradoxa Cluster Fescue Shawnee Hills/Crawford 
Upland 

1, 2 10, 20, 21, 22 20,922 

Gentiana alba Yellow Gentian Shawnee Hills/Crawford 
Upland 

1, 2 10, 20, 21, 22 20,922 

Ophioglossum engelmannii Limestone Adder’s-tongue Shawnee Hills/Crawford 
Upland 

1, 2 10, 20, 21, 22 20,922 

 
SVE Panel Comments for Habitat Group 
 

• This habitat is sensitive to woody encroachment and requires active management to maintain habitat 
quality. 

• Management should include overstory thinning/girdling with prescribed burning. 
• Control and eliminate if possible nonnative invasive plants within or near known populations preferably by 

hand-pulling. 
• Conduct management to maintain existing openings. 

 
Species Summaries 

 
1.  American bluehearts (Buchnera americana) 
 
Ranking:  G5?, N5? 
 
Distribution 
Buchnera americana occurs from New York to Michigan, south to Illinois, Kentucky, Georgia, and Texas 
(Gleason and Cronquist 1991).  This species occurs in the Crawford Uplands of the Shawnee Hills Natural 
Region.  There is an 1835 record for this species in the "barrens" of Floyd or Harrison County (Deam 1940).  
Botanists recently found it in Hardin County, Kentucky, across the Ohio River from Harrison County.  Earlier rare 
plant surveys did not locate this species on the Hoosier (Olson et al. 1990, 1991), but a more recent survey found 
three small populations (Hedge et al. 2002).  The species has another nine populations in Indiana (Hedge et al. 
2002). 
 
Habitat 
Buchnera americana is a perennial herb found in sandy soils of upland forests and prairies (Gleason and 
Cronquist 1991).  For areas in the southern Midwest and adjacent states, habitat consists primarily of prairies, 
glades, and savannas with a history of frequent fire (Ostlie 1990).  Indiana populations occur in barrens, old fields 
next to barrens, and powerline corridors (Dolan 2003b).  Hedge et al. (2002) describes habitat for these plants as 
growing in barrens or along roadsides within barrens, and usually in sunny, south or southwest aspects.  Other 
occurrences of the species in Indiana include habitat consisting of sandy dunes, and it may possibly occur within 
chestnut oak uplands in unglaciated portions of the state.  Primary habitats for the species is in prairies and 
sandy or gravelly, open woodlands (Danderson 2004b). 
 
Species Specific Direct and Indirect Effects 
The species responds favorably from prescribed burning and easily germinates because of a persistent seed 
bank.  With the absence of fire plant vigor, reproduction capabilities, and habitat quality would decline (Dolan 
2003b).  It also has persisted in powerline corridors that are occasionally mowed (Indiana Natural Heritage 
Database 2002a), and in fields kept open by forest opening maintenance programs that are part of barrens 
complexes (Olson et al. 2002).  Occasional burning is necessary to prevent succession in prairies and savannas.  
In the absence of fire or preventing burning, shading by woody successors and loss of habitat often occurs that 
can result in possible invasion of exotic species.  Botanists have identified this as a particular problem in Illinois, 
Ohio, and Indiana (Danderson 2004b). 
 
American bluehearts has three known populations on the Hoosier.  One of these sites occurs in MA 8.2 in all 
alternatives and the other two populations exist in either MA 6.2 or 6.4 depending on the alternative.  Of the 
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20,922 acres of potential determined from ELTP mapping, approximately 2,788 acres is in MA 8.2.  For the other 
MAs, the amount is 4,239 acres.  The greatest possibility for finding new occurrences would be in the areas 
where either future project activities would emphasize beneficial actions for the RFSS species and their habitat or 
restrictions on vegetation management in these MAs would minimize possible negative effects to adjacent habitat 
and activities indirectly affecting the species. 
 
2.  Cluster fescue (Festuca paradoxa) 
 
Ranking:  G5, N? 
 
Distribution 
This species occurs widely in the eastern United States from Pennsylvania and Virginia to South Carolina, west 
to Iowa, Oklahoma, and Texas (Gleason and Cronquist 1991).  This species occurs in the Crawford Uplands of 
the Shawnee Hills Natural Region.  Botanists reported one site for this species in a barrens remnant in Perry 
County during the inventory of endangered, threatened, and rare species for the Tell City Ranger District (Olson 
et al. 1990).  There are only seven other records in Indiana and known with certainty only from Perry and Posey 
counties (Hedge et al. 2002).   
 
Habitat 
Festuca paradoxa is a grass found in dry woodlands and barrens in Indiana (Hedge et al. 2002).  Gleason and 
Cronquist (1991) describe its habitat as occurring in moist or wet open woods and prairies.  The species occurs in 
a wide range of habitat, but most often grows in prairies and open woods (Olson 2002a, Heikens 2002a). 
 
Species Specific Direct and Indirect Effects 
Some evidence suggests that the species is somewhat shade tolerant, but it apparently responds well to late 
summer burning that promotes increased seed production (Heikens 2002a).  It may not require as much active 
management as other species within the barrens group except for occasional prescribed burning. 
 
This plant has only one known population on the Hoosier, which occurs in a MA 8.2 special area in all 
alternatives.  Of the 20,922 acres of potential determined from ELTP mapping, approximately 2,788 acres is in 
MA 8.2.  The greatest possibility for finding new occurrences would be in this area of limited management where 
future project activities would emphasize beneficial actions for the RFSS species and their habitat. 
 
3.  Yellow gentian (Gentiana alba) 
 
Ranking:  G4, N? 
 
Distribution 
This species occurs widely in the eastern United States.  Eastern populations are relicts of the post-glacial period 
(Dolan 2002c).  It occurs in the Crawford Uplands of the Shawnee Hills.  Botanists discovered two sites for this 
species in barrens remnants during the inventory of endangered, threatened, and rare species for the Tell City 
Ranger District (Olson et al. 1990).  Two additional sites have been located since then on the Hoosier, with 
another 15 occurrences known in Indiana (Hedge et al. 2002).   
 
Habitat 
Gentiana alba is a perennial herb found in barrens, prairies, and open upland forests (Hedge et al. 2002).  Two of 
the Hoosier populations occur in barrens remnants.  Other typical habitats include limestone glades and adjacent 
rocky open woods (Dolan 2002c).  Most populations occur in open habitats consisting of woodlands, savannas, 
and roadsides with the majority existing on limestone substrates (Olson 2002b, Heikens 2002b). 
 
Species Specific Direct and Indirect Effects 
Yellow gentian needs high levels of light, perhaps more than other species discussed in the barrens community 
group.  The SVE panels (2004) concluded that 0 percent canopy closure was ideal, that 0 to 20 percent canopy 
closure was very good, and that habitat quality drops off sharply after 20 percent closure.  Due to the species’ 
requirement of a very open canopy, any harvest regime could benefit yellow gentian.  They also mentioned that 
because the species is very inconspicuous any herbicide application near known populations is difficult and 
recommended cautious use in these areas. 
 
Some botanists believe that the biggest threat to the species is habitat loss due to invasion by nonnative cool 
season grasses (Olson 2002b, Heikens 2002b).  Alternative 2 does not permit active management, including 
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herbicide use that is the most effective method for removing existing infestations of tall fescue, which is the 
prevalent cool season grass on the Forest. 
 
Yellow gentian has four known populations on the Hoosier.  Three sites occur in special areas with approximately 
2,788 acres being within MA 8.2.  The other site exists in either MA 6.2 or 6.4 depending on the alternative and 
has approximately 4,239 acres of habitat out of the broader assessment value of 20,922 acres shown above.  
These smaller amounts represent those areas with the greatest possibility for finding new occurrences and 
restrictions on vegetation management in these MAs would minimize possible negative effects to adjacent habitat 
and activities indirectly affecting the species. 
 
4.  Limestone adder’s-tongue (Ophioglossum engelmannii) 
 
Ranking:  G5, N? 
 
Distribution 
Ophioglossum engelmannii has a broad geographic range from Virginia to Illinois and Kansas, then south to 
Florida and Arizona (Gleason and Cronquist 1991).  The species occurs in the Crawford Uplands of the Shawnee 
Hills.  Botanists found this plant at three sites in barrens communities in Perry County during the inventory of 
endangered, threatened, and rare species for the Tell City Ranger District (Olson et al. 1990).  An additional site 
was located during recent rare plant surveys.  The species occurs at another nine sites in Indiana (Hedge et al. 
2002).  Botanists found another new population of this species in 2003 at a barrens site in Perry County.   
 
Habitat 
Ophioglossum engelmannii is a small fern found in dry, open areas in limestone bedrock or on calcareous soils.  
Such sites are typically somewhat moister than the surrounding habitat (Olson et al. 2002).  The species occurs 
in a variety of habitats on calcareous soils such as barrens, glades, glades, limestone and dolomite prairies, and 
xeric limestone forests, rocky openings within upland forests on dolomite, and open cedar glades (Olson 2002c, 
Heikens 2002c).  Indiana habitats usually include limestone glades, but this fern can occur over shallow 
calcareous soils in open forests of oak and red cedar (Hedge et al. 2002). 
 
Species Specific Direct and Indirect Effects 
This species has similar concerns and threats as others within this habitat group, so those effects would apply 
equally to this species.  The species contains a perennating bud below ground that suggests the plants may 
survive minor types of disturbances if the soil and substrate is not too heavily impacted (Heikens 2002c). 
 
This species has five known populations with four occurring in MA 8.2 in all alternatives and the other site found 
in either MA 2.8, 3.1, or 3.5 depending on the alternative.  Potential habitat within MA 8.2 is approximately 2,788 
acres and suitable habitat within the other MA 2.8, 3.1, or 3.5 areas is 11,578 acres.  Alternative 2 would change 
this area to MA 9.3 that receives limited vegetation management rather than being part of the suitable landbase. 
 

Habitat Group Direct and Indirect Effects 
Barrens habitat occurs at scattered sites on the Hoosier National Forest with a few recognized sites within the 
Brown County Hills and the Crawford Escarpment, and several sites in the Crawford Uplands.  These sites have 
species characteristic of both prairie and of open timber.  Barrens are generally small and are considered globally 
imperiled (G2) by the Nature Conservancy (Faber-Langendoen 2001).  Lack of active management leading to 
habitat degradation by encroaching woody vegetation into the open portions of these ecosystems is the greatest 
influence on this community.  With the advance of woody species, barrens sites become more mesic, and their 
biological diversity decreases (Ladd 1991).  Prescribed burning is often the most efficient management in barrens 
communities.  With the exclusion of periodic disturbance, succession to a forest-like condition may occur rapidly.   
 
The adaptations that allow plants and animals to survive fire imply the prevalence of fire in the barrens.  Tree 
species have bark that is thick and fire resistant, many woody species have the ability to re-sprout if top-killed by a 
fire, and the growing point of many grasses and forbs is at or below the ground surface, which provides protection 
from fire (Olson et al. 2002).   
 
The succession of open barrens habitat to closed canopy forest has greatly reduced the diversity of plant species 
(Olson et al. 2002).  Habitat loss due to woody encroachment is one of the greatest threats to many species, 
including Gentiana, Ophioglossum, and Polytaenia (Chester and Wollford in Olson et al. 2002).  However, restoring 
and maintaining barrens also requires the mechanical removal of Juniperus virginiana, as burning alone may not 
remove all cedar.  An aggressive invader to barren habitat, Juniperus virginiana has allelopathic effects that may 
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prevent the establishment of desirable plants into an area (Quarterman 1973).  Cedar does not re-sprout and 
prescribed fire can provide control of the species, unless individuals are too large.  Harvesting cedar can lead to an 
increase in herbaceous growth by removing allelopathic effects, and by allowing light to reach the ground (Olson et 
al. 2002). 
 
Fire suppression over the last 250 years has reduced formerly extensive barrens communities into small, isolated 
remnants that are often separated from one another by extensive tracts of closed canopy forest, fescue fields, or 
urban areas.  Although using prescribed fire in individual barrens communities is a good start, this practice does 
very little to limit isolation.  Landscape-scale prescribed fires have been recommended as the most ecologically 
reasonable method to treat barrens areas (Stritch 1990).  This type of burn would create a mosaic of conditions to 
develop over an area including some areas that remain unburned, some lightly burned, and other areas will have 
intense burns.   
 
Because many barrens sites are extremely dry, they are poor sites for planting crops.  The main use of these 
communities has been pasture production for livestock and sites were often overgrazed and suffered extensive 
erosion.  The use of fescue and non-native clovers to improve grazing has further rendered many of these sites as 
unusable by insects, as well as other organisms (Olson et al. 2002).  Soil compaction and the selective removal of 
plant species by grazing animals have further affected barrens communities. 
 
Barren communities are maintained and increased directly or indirectly as a result of vegetation management 
including prescribed fire and timber removal.  Alternative 4 would provide the greatest increase in the acreage of 
barrens habitat (Table 27).  Over time, the effects of the various alternatives on the barrens community would 
continue to be realized based upon the amount of vegetation management.  These numbers present a conservative 
estimate of the acres affected.  Alternative 3 will likely increase the amount of barrens acres followed by 
Alternatives 1 and 5.  During the first decade, Alternative 2 would result in a slight decrease in the acres of barrens 
due to the inability to manage this habitat.  Throughout time, hardwoods and pine trees would continue to invade 
barrens community resulting in a more closed canopy that could be detrimental to the species that use this habitat.  
Withdrawing fire from the ecosystem would result in a reduction of the acreage of barrens by approximately five 
percent per decade.   
 
Yellow gentian and other RFSS barrens species need high levels of light.  For yellow gentian, the SVE panels 
(2004) concluded that 0 percent canopy closure was ideal, that 0 to 20 percent canopy closure was very good, and 
that habitat quality drops off sharply after 20 percent closure.  Due to the species’ requirement of a very open 
canopy, any harvest regime could benefit yellow gentian.  Alternatives that maintain forest openings would also 
benefit this species.  Fire would be another favorable management activity for this species, so alternatives with 
prescribed fire would create more suitable habitat by opening the understory.  For these reasons, Alternative 4 has 
the highest HSI value followed by Alternative 3, then 1 and 5.  Alternative 2 does not propose active management 
necessary to maintain barrens habitat and its zero HSI value reflects this requirement.  The other barrens SVE 
focal plant species, climbing milkweed (Gonolobus obliquus = Matelea obliqua), received the same HSI value 
based on similar reasoning. 
 
The SVE panels (2004) recommended controlling invasive species, but commented that yellow gentian is very 
inconspicuous and would make herbicide applications difficult.  Selective and careful application of herbicides in 
other locales away from sensitive plant populations could improve habitat quality of dry forest species degraded by 
nonnative plant infestations.  Other comments stated that activities affecting soil, such as ATV use or other 
developed recreation, could have negative effects on yellow gentian or its habitat.   
 
Generally, all RFSS barren species would respond favorably to active management and the HSI values are 
appropriate for these species as well.  Some barrens species (see species specific effects section) can tolerate 
shading or require less canopy closure, but all of these species would benefit from prescribed burning.  As with all 
site-specific projects, biologists would evaluate the effects upon individual known populations of RFSS plants to 
provide protection and maintain species viability for those plants associated with barrens communities. 
 
Road construction and reconstruction activities are one of the primary avenues for the spread of nonnative invasive 
species.  These actions contribute to the possibility of new infestations invading mesic forests and indirectly 
affecting RFSS plants.  In some locations, nonnative invasive plants already occur on existing roads that could 
spread further because of the new disturbance from reconstruction activities.  Construction of new roads increases 
the likelihood for introducing nonnative invasive plants to areas that currently do not contain infestations. 
 
Alternatives 1, 3, 4, and 5 have similar estimated total amounts of road construction or reconstruction over the first 
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decade on NFS lands with 147, 146, 202, and 147 miles, respectively.  Based on figures from the German Ridge 
Restoration Project proposal, we anticipate approximately 15 percent of that mileage being for new road 
construction or 22, 22, 30, and 22 miles.  Estimated amounts for Alternative 2 are much lower with six total miles 
and one mile of estimated new construction.  As with any ground disturbing activity, the risk of nonnative invasive 
plants invading or expanding into new areas is proportionate to the level of ground disturbance and the proximity of 
existing infestations. 
 
Forest-wide standards and guidelines for RFSS species recognize barrens as unique habitat on the Forest with 
specifications to maintain or enhance these unique areas.  Each alternative includes this guidance and these 
actions would contribute to maintaining species viability of yellow gentian and other sensitive barrens plant species.  
This guidance includes the following *standards and guidelines: 
 
* Prohibit planting of exotic or nonnative invasive plants within or near barrens, glades, and other sensitive plant 
communities. 
 
Manage or enhance barrens or glades habitat.  Removal of woody vegetation by burning, cutting, or mowing may 
be desirable to maintain or enhance these areas.  Avoid soil-disturbing activities unless required to meet 
management objectives (i.e. provide for management access, to make fire lines for prescribed burns, or to remove 
tall fescue or other nonnative invasive plants). 
 
Identify old field openings which are not barrens or glades, but which harbor plant Regional Forester sensitive 
species requiring full sun. 
 
Cumulative Effects 
Statements in the cumulative effects for both the cliff and mesic forest communities regarding past, present, and 
reasonably foreseeable activities would apply equally to the barrens community and their associated sensitive plant 
species.  The discussion about the past and possible spread of nonnative invasive plants is also relevant to barrens 
communities. 
 
Barrens persisted in many areas because of fires, whether caused by Native Americans or Europeans settlers or 
through natural ignition.  The use of fire and the clearing of land for agriculture by Native Americans were common 
in the planning area in the 1400’s, and were followed by the massive deforestation and slash fires used by 
European settlers as they began clearing the land for agriculture between 1750 and 1940 (Pimm and Askins 1995).  
At the time of European settlement, essentially the entire area was forested (Potzger et al. 1956).  By the late 
nineteenth century, landowners had cut most of the forest, with only small woodlots remaining, and all of the forest 
had been subjected to fire and grazing by livestock (DenUyl 1947, DenUyl and Day 1939).  Habitat fragmentation 
created by European settlement interrupted the pattern of fire across the landscape as roads, trails, and other 
characteristics of settlement-established firebreaks.  
 
As abandonment of farms occurred during the late 1800’s, the amount of forest in the eastern region has gradually 
increased (Pimm and Askins 1995).  Following acquisition by the federal government, many ridgetops, severely 
eroded from past land use, were planted to pine beginning in the 1930's to prevent further soil loss.  These 
plantings occurred in many areas of former barrens and have had major impacts to these communities.  Typically 
planted in close rows, pines eventually shade out the herbaceous layer, rendering the site useless as habitat for 
many barrens species including insects. 
 
Local bans on fires and regional laws forbidding this activity came into affect after the start of the 20th century 
removing this type of disturbance from the landscape.  The suppression of fire resulted in a significant shift in 
species composition, structural complexity, and landscape pattern across much of the region (Weaver and Ashby 
1971, Parker 1989, Fralish et al. 1991).  Establishment of fire-intolerant species such as sugar maple and American 
beech occurred at the expense of fire-adapted oak and hickory species during the period with the enactment of fire 
control measures across the region (Schlesinger 1976, Lorimer 1985).  In so doing, this change essentially 
removed the effects of periodic fire maintaining a healthy oak-hickory forest. 
 
More recently, the development of roadways has affected barrens communities.  Roads have covered extensive 
areas with asphalt and crushed gravel, in some cases reducing the amount or quality of barrens habitat.  The 
planting of non-native grasses and clovers along these roadsides has further degraded this habitat.  Roads have 
also provided effective barriers to wildfires.   
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Table 51.  Effects Summary and Determination of RFSS Barrens Communities Plant Group: 
 

Barrens Communities 
Plant Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↔ ↓ ↑ ↑ ↔ 
Habitat 
Quality 

↑ ↓ ↑ ↑ ↑ 
Determination 
(for community group) 

BI LI BI BI BI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or 
species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in 
reduced  viability for the population or species. 
(↔) = Stable, (↑) = Increasing, (↓) = Decreasing 

 
Determination Rationale 
The determination of likely to impact individuals or habitat with the consequence that the action may 
contribute towards federal listing or result in reduced viability for the population or species was chosen for 
Alternative 2 in regard to all RFSS barrens plant species.  Alternative 2 restricts the use of herbicide use 
threatening some populations and active management such as prescribed burning, single-tree, and group selection 
harvest techniques that could reduce competition from woody encroachment upon these species.  Timber harvest 
and prescribed burning are the most effective tools that set back succession and maintain or increase suitable 
habitat for these species.  For this reason, Alternative 2 will likely decrease both habitat quality and quantity, 
especially over time.   
 
The determination of beneficial impact was chosen for Alternatives 1, 3, 4, and 5 for each RFSS barrens plant 
species.  Each alternative could improve habitat quality, especially important for those areas with known 
populations and remnant barrens habitat not yet infested with nonnative invasive plants or closed due to lack of fire 
and woody succession.  Alternatives 1 and 5 would not expand barrens habitat much beyond existing levels, but 
would at least maintain stable habitat quantities and increase quality, as it has no restrictions on active vegetation 
management.  Alternatives 3 and 4 would allow greater amounts of prescribed burning and vegetative treatments, 
so both habitat quantity and quality should increase. 
 
E.  Wetlands are those areas that are flooded or have hydric soils and have a cover of vegetation whether woody 
(swamp) or herbaceous (marsh).  The vegetation can be quite variable depending on frequency and duration of 
flooding.  These may be either natural or artificial.  Sensitive species inhabiting these areas include: 
 
Table 52.  RFSS Plant Species within Wetlands Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

ELTs ELTPs ELTPs - Acres of 
Potential Habitat

Stachys clingmanii Clingman’s Hedge-nettle Highland Rim/Brown County 
Hills 

4 40, 41, 42, 43 7,539 

 
SVE Panel Comments for Habitat Group 
 

• The SVE Panels identified the need to maintain wetlands for the benefit of animal species, but actions to 
perpetuate and improve this habitat also maintains population viability for the rare plants inhabiting these 
areas.  Much of this habitat has been lost since the mid-1800’s. 

 
Species Summaries 

 
1.  Clingman’s hedge-nettle (Stachys clingmanii) 
 
Ranking:  G2Q, N2 
 
Distribution 
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This species occurs mostly in the mountains of Virginia and the Carolinas, with outlying populations in Illinois and 
Indiana.  Outlying populations are more variable in habitat (Dolan 2002h).  It occurs in the Brown County Hills 
subsection of the Highland Rim.  Botanists observed this species at one site on the Pleasant Run Unit in Jackson 
County, possibly the only recent record statewide.  Another historic site, last seen in 1919, occurs within the Tell 
City Ranger District (Olson et al. 1990).  Of the five occurrences in the Heritage Data Center, botanists have 
relocated only one other population recently in 1980 (Dolan 2002h). 
 
Habitat 
Stachys clingmanii is a perennial herb blooming in July.  It grows in seasonally wet soil.  Most localities in Indiana 
occur along the banks of rivers and creeks (Dolan 2002h).  Deam (1940) collected specimens in moist sugar 
maple and beech woods, a sweet gum flat, and dry oak slopes.  The single occurrence on the Hoosier exists 
between an ephemeral pond and an oxbow lake (Dolan 2004i). 
 

Habitat and Species Specific Direct and Indirect Effects 
Most Indiana populations occur along streams, including the one population on the Hoosier.  Destruction of riparian 
habitat or alteration of stream hydrology is the primary threat to this species.  Destruction of some Indiana 
populations has occurred due to logging activities.  Another possible threat is the future spread of nonnative 
invasive plants to riparian forest areas (Dolan 2002h).  Botanists have reported that the one population on the 
Hoosier is stable and has been self-sustaining for several years (Dolan 2004i). 
 
Of the 7,539 acres of potential habitat identified by respective ELTP mapping, approximately 4,425 acres occurs in 
MA 2.4, 2.8, 3.1, or 3.5 as part of the suitable landbase for possible vegetation management in Alternative 1, 3, 4, 
and 5.  In Alternative 2, these acres would move to limited management in MA 9.3.   
 
The Hoosier recognizes wetlands, seeps, and springs as special habitats.  Management emphasizes the protection 
or enhancement of their physical and ecological characteristics.  By adhering to the following guidelines during 
completion of site-specific projects, these actions would provide protection and minimize or remove possible direct 
effects upon the adjacent habitat of known RFSS populations, as well as protection to unoccupied habitat.  
 
Comparing the variation among alternatives is useful as a measure for determining the relative effects on riparian 
wetland habitat and disturbance resulting from timber harvest activities.  Alternative 2 would have the fewest 
potential impacts on RFSS that use river habitats due to the lack of timber harvest.  Riparian cover along streams 
would continue to age with little disturbance and provide areas for future dispersal of Stachys clingmanii under this 
alternative.  Alternatives 1 and 5, which propose less acreage of shelterwood and clearcut treatments than 
Alternatives 3 and 4, would result in fewer potential impacts than these two alternatives.   
 
Additionally, conducting restoration activities with the purpose of improving the functions of wetland and riparian 
areas would help to improve overall watershed health and provide increased amounts of suitable habitat for 
Stachys clingmanii.  Alternatives 1, 3, 4, and 5 allow for the creation, restoration, and maintenance of wetlands, 
whereas Alternative 2 does not allow such activities.   
 
Alternative 3 is the only alternative that proposes the development of an ATV trail.  The construction of an ATV trail 
has the potential to erode, displace, compact, and rut the soil along riparian corridors with direct effects on 
vegetation decreasing habitat quality.  Although the single population would receive protection and the trail would 
most likely not occur nearby, its construction and increased ATV use could harm any undetected populations. 
 
Forest-wide RFSS guidelines that provide special consideration for riparian stream habitat on the Forest and some 
additional protection to Clingman’s hedge-nettle are: 
 
When evaluating the need for harvest within 50 feet of a perennial or intermittent stream, consider the presence of 
sensitive species and potential effects. 
 
Other Forest-wide guidelines under Aquatic Habitat and Species Management, Fires and Fuels, Soil and Water 
Conservation, and Riparian Corridors are: 
 
Incorporate habitat needs of animal and plant communities associated with wetlands into wetland design (that is, 
islands, peninsulas, and standing live and dead trees).  Consider the habitat needs of waterfowl, other wildlife, and 
aquatic flora. 
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Manage vegetation canopies in and along streams and other aquatic habitats to maintain appropriate water 
temperatures and chemistry for fish and other aquatic species. 
 
When using prescribed fire in riparian areas, use backing fires when possible and avoid lighting directly in the 
riparian area.   
 
Avoid using tilled fire lines in riparian corridors. 
 
Maintain functioning wetlands and streams, and restore or enhance wetlands and streams in areas with historical 
hydrology or appropriate soil characteristics (floodplain characteristics).   
 
Restoring natural wetlands will be the highest priority to maintain and restore watershed health. 
In general, roads and trails will not be constructed in riparian corridors unless no practical alternatives exist.  Road 
and trail approaches to streams will be located to minimize erosion and sediment introduction to the stream.   
 
Roads and trails will generally cross channels at right angles.  Channel crossings will be accomplished using 
bridges, culverts, fords, or other appropriate crossing structures according to site-specific conditions.  Remove 
unnecessary crossings when a road or trail is decommissioned.   
 
Limit heavy equipment crossings in riparian corridors.   
 
Minimize cuts and placement of fills while building new roads in wetlands and riparian corridors in accordance with 
safety and other engineering road design criteria.  Provide sufficient drainage to ensure that the absorption capacity 
of the filter strip is not exceeded.   
 
Design and maintain roads and trails in riparian corridors to sustain natural hydrologic patterns and allow for 
passage of aquatic species.  Install appropriate drainage and crossing structures for all new roads and trails to 
prevent sedimentation.  
 
Management within riparian areas will include the maintenance of shade suitable for aquatic organisms over the 
stream corridor, minimize soil disturbance, and promote mesic native species along perennial, intermittent, and 
some ephemeral streams dependent on site-specific aquatic resources. 
 
Cumulative Effects 
Wetlands are vital components of the Indiana landscape serving important functions such as maintaining water 
quality, controlling flooding, providing sites of groundwater discharge and recharge, and providing wildlife habitat.   
Yet, landowners wetlands have drained, ditched, and filled wetlands throughout time, especially during the mid-
1800’s (Mitsch and Gosselink 1993).  Analysis of hydric soils in Indiana by the Indiana Department of Natural 
Resources yielded an estimation of approximately 5.6 million acres of wetlands in the state 200 years ago.  
Compared to the existing wetlands today (813,000 acres), the state has lost approximately 85% of its wetlands 
(IDNR 1996).  The majority of this loss was due to drainage of wetlands for agricultural production.   
 
As the above statements disclose, among the past activities most affecting riparian wetland habitat within the 
Forest boundary and on adjacent private ownership is the conversion of bottomland forests to agricultural or 
residential uses and timber harvest.  Other statements in the cumulative effects section for the previously 
mentioned habitat communities, especially comments about conversion of bottomland forests or activities done in 
riparian zones, and the representative habitat communities for RFSS animal species would apply to equally to 
wetland plant communities.  
 
Present or reasonably foreseeable future activities on private land that may affect these species include 
construction or use of roads, agricultural use of riparian areas, timber harvesting, and activities associated with 
residential development in rural or forested areas.  Extensive wetlands and rich riparian areas were historically 
located throughout Indiana.  Landowners cleared floodplains adjacent to rivers and streams in southern Indiana, 
draining them, and converting these areas to agricultural farmland as the state became settled.  Besides the actual 
destruction of both common and rare plants within the wetland communities, the remaining plants become isolated 
and often do not have suitable habitat nearby for dispersal or expansion. 
 
The most likely source of cumulative impact affecting both animal and plant communities, on National Forest 
System (NFS) lands will be the acquisition of lands adjacent to, and consequently buffering existing NFS lands.  
Consolidation of tracts will ameliorate negative impacts associated with the fragmentation, or interspersion, of 
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public and private lands.  This may benefit, in particular, those species characterized as being area dependent.  At 
selected sites on the Hoosier National Forest, such as in the case of property acquisitions, the Hoosier National 
Forest may plant desirable species like bottomland hardwoods in wetland restoration projects, or may allow native 
regeneration to establish plant communities in these areas.  Riparian wetland restoration projects contribute to 
removing nonnative invasive plants often present in adjacent old fields typically dominated by nonnative grasses, 
especially tall fescue (Lolium arundinaceum).  These projects repair natural levees and construct low-level dikes to 
create wetlands with standing water, thus submerging undesirable nonnative species.  By restoring the natural 
hydrology to these bottomlands, native vegetation quickly returns from the existing seed source present in the soil. 
 
Table 53.  Effects Summary and Determination of RFSS Wetlands Communities Plant Group: 
 

Wetlands Communities 
Plant Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↑ ↔ ↑ ↑ ↑ 
Habitat 
Quality 

↔ ↔ ↔ ↔ ↔ 
Determination 
(for community/species) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or 
species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in 
reduced  viability for the population or species. 
(↔) = Stable, (↑) = Increasing, (↓) = Decreasing 

 
Determination Rationale 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was selected for all alternatives.  Best Management Practices 
(BMPs) and Forest Plan Guidance should minimize the direct and indirect effects to riparian habitat.  BMPs provide 
buffers of 25 to 100-foot filter strips adjacent to riparian areas.  These actions would maintain habitat quality under 
all alternatives.  Stachys clingmanii would benefit from the creation and enhancement of wetland habitat.  This tool 
is available under Alternatives 1, 3, 4, and 5 but not under Alternative 2.   
 
F.  Pond habitats include sinkhole ponds, waterholes, lakes, and sloughs.  These may be either natural or artificial.  
These habitats can have a variety of water depths, substrates, and aquatic vegetation communities.  Plants 
typically inhabit wet soil and pond margins or areas close to the water.  Sensitive species inhabiting these areas 
include: 
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Table 54.  RFSS Plant Species within Ponds Communities: 
 

Species Common Name Ecoregion  
Section/Subsection 

ELTs ELTPs ELTPs - Acres of 
Potential Habitat

Bacopa rotundifolia Roundleaf Water-hyssop Shawnee Hills/Crawford 
Escarpment 

2, 4 26, 40, 41, 42 3,379 

Platanthera clavellata Small Green Woodland 
Orchid 

Shawnee Hills/Crawford 
Upland 

4 40, 41, 42 12,190 

 
SVE Panel Comments for Habitat Group 
 

 The SVE Panels identified the need to maintain wetlands for the benefit of animal species, but actions to 
perpetuate and improve this habitat also maintains population viability for the rare plants inhabiting these 
areas.  Much of this habitat has been lost since the mid-1800s. 

 
Species Summaries 

 
1.  Roundleaf water-hyssop (Bacopa rotundifolia) 
 
Ranking:  G5, N? 
 
Distribution 
This species ranges throughout much of the central United States.  Botanists discovered this plant on a pond 
margin during the inventory of endangered, threatened, and rare species for the Lost River Unit (Scott et al. 
1996).  This single site occurs in Lawrence County within the Crawford Escarpment subsection of the Shawnee 
Hills section.  In 1997, the Forest reintroduced plants to the population and constructed a fence around the pond 
to provide protection to the site.  Botanists found one plant at the pond during surveys in1998 (Dolan 2003a).  
Recent visits to the site have been unable to locate any plants (Hedge et al. 2002).  Surveys for the plant at the 
site yielded negative results in 2004.  There are 13 statewide occurrences of the species in Indiana (Hedge et al. 
2002). 
 
Habitat 
Bacopa rotundifolia is a perennial herb of wet soil and pond margins, which flowers from July to October.  Typical 
habitat for the species consists of pond edges, muddy shores of streams, lakeshores, and ditches.  Other habitat 
include sloughs or slow streams, in swamps and low wet woods, as well as natural or artificial ponds (Dolan 
2004a).  Deam (1940) described habitat for the species as infrequently in sink holes in Lawrence, Orange, and 
Washington counties, but not seen in other counties with the same habitat in Indiana. 
 
Species Specific Direct and Indirect Effects 
Earlier reports mentioned illegal off-road vehicle and cattle disturbance as a threat to the historic population on 
the Hoosier (Dolan 2004a).  As mentioned above the Forest implemented protection measures and a 
reintroduction program.  None of the alternative would preclude the Hoosier from conducting future protection 
measures or other beneficial actions.  
 
The single population occurs within an 8.2 special area, but botanists have not seen the plants since 1998 and it 
is possibly extirpated from this locality (Dolan 2004a).  All of the alternatives make no changes to MA 8.2 and 
management requirements for the special area would minimize the possibility of future project activities 
inadvertently having negative effects to adjacent habitat and indirect effects to the species, if it still exists.   
 
Of the 3,379 acres of potential habitat identified by respective ELTP mapping, approximately 1,627 acres occurs 
in MA 2.4, 2.8, 3.1, 3.5, or 2.8 as part of the suitable landbase for possible vegetation management in Alternative 
1, 3, 4, and 5.  For Alternatives 3 and 4 approximately 288 acres of potential habitat in MA 2.4 moves to limited 
management in MA 9.2.  Suitable habitat within MA 8.2 is about 945 acres under all alternatives.  In Alternative 2, 
all of these acres in the suitable landbase would move to limited management in MA 9.2 or 9.3.  Restrictions on 
vegetation management in these MAs would minimize possible negative effects to adjacent habitat and activities 
indirectly affecting the species. 
 
The karst habitat Forest-wide standard*:  prohibit burning and timber harvesting for up to 200 feet from sinkhole 
ponds would provide protection to potential habitat. 
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2.  Small green woodland orchid (Platanthera clavellata) 
 
Ranking:  G5, N5 
 
Distribution 
This species ranges throughout much of eastern North America from Newfoundland to Minnesota, then south to 
Florida and Texas (Gleason and Cronquist 1991).  It occurs in the Shawnee Hills.  Known sightings are from one 
site on the Lost River Unit in Martin County, and at one site in Perry County.  Observations of this plant haves not 
been documented at the site for several years, but it is probably still present.  Yatskievych (2000) reports 
occurrences for the species in five Indiana counties, mostly all in the northern portion of the state. 
 
Habitat 
Platanthera clavellata is a perennial herb, blooming from June through August.  It exists in wet acidic soils usually 
associated with Sphagnum moss in acid seep springs and on the bank of an artificial pond (Dolan 2002f).  Deam 
(1940) describes its habitat in moist, sandy, or gravelly borders of lakes and sloughs.  One exception is a 
collection from a swamp in Monroe County.  Yatskievych (2000) reports its habitat in Indiana as wet woods, 
marshes, swamps, and bogs. 
 
Species Specific Direct and Indirect Effects 
The two known populations of this species occur in either MA 8.2, 6.4 or 6.2 (Alternative 2), which have 
limitations on management activities.  Of the 12,190 acres of potential habitat identified by respective ELTP 
mapping, approximately 3,279 acres occurs in MA 8.2, 6.2, and 6.4 in all alternatives.  These areas are the most 
likely locations for finding new occurrences of Platanthera clavellata.  Restrictions on vegetation management in 
these MAs would minimize possible negative effects to adjacent habitat and activities indirectly affecting the 
species. 
 

Habitat Group Direct and Indirect Effects 
The protection of vernal ponds (pools of water that are present during the spring, but may dry up during the 
summer) and other temporary water bodies will perpetuate necessary habitat conditions required for the continued 
existence of these plants.  The Forest has developed the following guidelines in the Forest Plan (Chapter 3) to 
protect ponds and the surrounding habitat on the Forest: 
 
When conditions allow and need is determined, create shallow water extensions of existing waterholes and ponds 
to enhance insect diversity and abundance for foraging bats. 
 
Maintain or enhance the habitat quality of waterholes as necessary.  
 
Where other objectives do not conflict, reduce aquatic vegetation to 20 to 30 percent coverage for fisheries 
purposes on lakes and ponds. 
 
Maintain, enhance, or create ephemeral wetlands where feasible to provide breeding sites for reptiles and 
amphibians, as well as to provide drinking sites for bats. 
 
Water bodies may be created if there are adequate watersheds and the soil conditions are conductive to 
construction of water-holding structures.   
 
Maintain functioning wetlands and streams, and restore or enhance wetlands and streams in areas with historical 
hydrology or appropriate soil characteristics (floodplain characteristics).  
 
Waterholes or small ponds up to 0.5 acre with adjacent slopes no more than 5 percent should have a 25 foot 
riparian corridor.  If adjacent slopes are steeper, wider corridors may be needed. 
 
Cumulative Effects 
Statements previously mentioned in the cumulative effects section under wetlands communities and the 
representative habitat communities for RFSS animal species would apply to equally to the ponds communities plant 
group. 
 
In addition, agricultural lands are still in abundance in Indiana resulting in pasture and cropland near the Hoosier 
and on private lands within the Forest leading to potential contamination of ponds by pesticides or herbicides used 
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on crops.  We expect these developments to continue to increase throughout the planning area.  Private lands 
surrounding the Hoosier will continue to be a mixture of harvested forest, nonnative open pastures, and crop fields.   
 
Table 55.  Effects Summary and Determination of RFSS Ponds Communities Plant Group: 
 

Ponds Communities 
Plant Group 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Habitat 
Quantity 

↑ ↓ ↑ ↑ ↑ 
Habitat 
Quality 

↑ ↔ ↑ ↑ ↑ 
Determination 
(for community group) 

MI MI MI MI MI 

Sensitive Species Determination:  
NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or 
species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in 
reduced  viability for the population or species. 
(↔) = Stable, (↑) = Increasing, (↓) = Decreasing 
 

Determination Rationale 
The determination of may impact individuals or habitat, but not likely to cause trend toward federal listing or 
reduce viability for the population or species was selected for all alternatives.  BMPs and Forest Plan Guidance 
should minimize the direct and indirect effects to existing ponds and provide riparian habitat.  BMPs provide buffers 
of 25 to 100-foot filter strips adjacent to riparian areas and we would also apply this direction to ponds.   
 
Alternatives 1, 3, 4, and 5 would maintain existing ponds and allow creation of new aquatic features that benefits 
these species by increasing suitable habitat.  These actions would increase both habitat quantity and quality under 
these four alternatives.  Alternative 2 proposes minimal maintenance of existing ponds and does not permit creation 
of new ponds, so in the long-term habitat quantity would decrease.  Habitat quality would remain relatively constant 
in Alternative 2 because it would take a substantial period of time before the existing structures cease to provide 
habitat.   
 
 
 
 
/s/ Cynthia M. Basile 
 
              
Cynthia M. Basile 
Wildlife Biologist, Hoosier National Forest       Date 
 
 
/s/ Kirk W. Larson 
 
              
Kirk W. Larson 
Forest Botanist, Hoosier National Forest        Date 
 
 
 
/s/ Clark D. McCreedy 
 
              
Clark D. McCreedy 
Wildlife Biologist, Hoosier National Forest       Date 
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Table 56.  Distribution, Habitat, and Project Area Occurrence of Regional Forester’s Sensitive Animal Species on the Hoosier National Forest. 
 
 

 
Regional Forester Sensitive Species 
 

 
Geographic 
Distribution 

 
Forest 

Distribution 
Ecoregion / 
Subsection 

 
Community Type  

and Habitat  

Ecological 
Landtype 
Phases 
(ELTPs) 

 
Habitat  
Present 

 
Species 
Present 

Mammals 

River otter 
Lontra canadensis 

Most of North 
America, except the 
desert southwest 

Rare, re-introduced 
species (Tell City, Patoka 
River Units). 

Shawnee Hills / 
Crawford Upland 

Wetlands:  closely associated with perennial 
streams in forested areas. ELTP 40, 41, 

42 

 
Yes 

 

 
Yes 

 

Bobcat 
Lynx rufus 

 
Across North America, 
common in the West, rare 
in Midwest. 

 
Rare, sparsely distributed 
across the forest. 

Highland Rim / Brown 
County Hills - 
Shawnee Hills / 
Crawford Upland and 
Escarpment 

Wide-ranging species:  requires diverse 
habitat with secluded areas and dense brush 
or rocky outcroppings for cover.  

All ELTPs 

 
Yes 

 

 
Yes 

 

Allegheny woodrat 
Neotoma magister 

Eastern USA, primarily 
the Allegheny Plateau to 
the Highland Rim. 

Very rare, only one 
population 
(Tell City Unit). 

Shawnee Hills / 
Crawford Upland  

Cliff Communities:  habitat restricted to the 
cliffs and escarpments in the heavily forested 
hills of south-central Indiana. 

 
ELTP 30 

 
Yes 

 

 
Yes 

 

Evening bat 
Nycticeius humeralis 

Most of Eastern USA 
from the East Coast, west 
to eastern Nebraska and 
south through eastern 
Texas to northern Mexico 

Very rare, only one recent 
record 
(Tell City Unit). 

Shawnee Hills / 
Crawford Upland  

Wide-ranging species:  inhabits hardwood 
forests, but breeding colonies found mostly in 
buildings.  Forages at the edges of forests. 

ELTP 10, 11, 
12, 21, 20, 

22, 23 

 
Yes 

 

 
Yes 

 

American badger 
Taxidea taxus 

Most of North 
America, where grasses 
dominate the vegetation. 

Very rare, only two 
populations 
(Lost River Unit). 

Shawnee Hills / 
Crawford Upland 

Open Lands:  inhabits larger openings in 
sandy soils.  It occurs most frequently off forest 
in areas of the state north of the glacial 
boundary. 

All ELTPs, 
except ELTP 

30 

 
Yes 

 

 
Yes 

 

Birds 

Henslow’s sparrow 
Ammodramus henslowii 

Tall grass prairie region, 
but locally to the Atlantic  
Coastal Plain 

Rare, recent reports in 
Perry, Crawford, and 
Jackson Counties. 

Shawnee 
Hills/Crawford Upland 

Open Lands:  inhabits large, moist grasslands.  
Few records for southern Indiana, but early 
arrivals occur in April in central parts of the 
state. 

ELTP 13, 24, 
25, 26, 40, 

41, 42 

 
Yes 

 

 
Yes 

 

Cerulean warbler 
Dendroica cerulea 

Across Eastern 
USA/Canada, and most 
abundant on the 
Cumberland Plateau 

Rare, sparsely distributed 
(Pleasant Run, Tell City 
Units). 

Highland Rim/Brown 
County Hills - 
Shawnee 
Hills/Crawford Upland 

Mesic Forest Communities:  bird of large 
tracts of mesic forest, usually along major 
streams in southern Indiana. 

ELTP 12,13, 
22,24, 23, 

25,26,40, 41 

 
Yes 

 

 
Yes 

 

Migrant loggerhead shrike 
Lanius ludovicianus migrans 

Southern Canada to 
eastern Texas, and the 
western Carolinas 

Very rare, most recent 
record in Lawrence Co. 
(1985), single bird in Perry 
Co. (1993). 

Highland Rim / Brown 
County Hills - 
Shawnee Hills 
/Crawford Upland 

Open Lands:  bird of open country with 
scattered thorny shrubs or trees. All ELTPs, 

except 10, 
20, 21, 26, 30

 
Yes 

 

 
Yes 

 

Amphibians and Reptiles  

Green salamander 
Aneides aeneus 

Primarily Appalachian 
Region, with disjunct 
populations in the 
southeast and Indiana. 

Very rare, only two 
populations (Tell City Unit).

Shawnee Hills / 
Crawford Upland  

Cliff Communities:  inhabits cracks and 
crevices in moist limestone cliffs, and may use 
nearby woody debris. 

 
ELTP 30 

 
Yes 

 

 
Yes 

 

Kirtland’s snake 
Clonophis kirtlandii 

Southern Great Lakes 
 and the upper Ohio River 
valley. 

Very rare, only one 
population  
(Pleasant Run Unit). 

Highland Rim / Brown 
County Hills  

Wetlands:  prefers damp environment in 
marshy meadows, woodland ponds, and open 
swamplands of disturbed areas. 

 
ELTP 40, 41, 

42, 43 

 
Yes 

 

 
Yes 
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Regional Forester Sensitive Species 
 

 
Geographic 
Distribution 

 
Forest 

Distribution 
Ecoregion / 
Subsection 

 
Community Type  

and Habitat  

Ecological 
Landtype 
Phases 
(ELTPs) 

 
Habitat  
Present 

 
Species 
Present 

Timber rattlesnake 
Crotalus horridus 

Appalachians and 
Allegheny Plateau, to Int. 
Low Plateaus, Ozarks 
and southern prairies. 

 
Rare, sparsely distributed 
across the forest.  Viable 
population thought to occur 
in the Mogan Ridge 
Recreation Area. 

Highland Rim / Brown 
County Hills - 
Shawnee Hills / 
Crawford Upland and 
Escarpment 

Dry Forest Communities:  inhabits dry, rocky 
forests with graminoids dominating the ground 
flora. ELTP 10, 11, 

12, 20, 22, 
21, 23 

 
Yes 

 

 
Yes 

 

Eastern spadefoot toad 
Scaphiopus holbrooki holbrooki 

S New England to 
Florida, W to Missouri, 
NE Arkansas and E 
Louisiana. 

Two known occurrences 
from the Buzzards Roost 
area: Jeffries Cemetery 
and the Deuchars area. 

 
Shawnee Hills / 
Crawford Upland 

Dry Forest Communities / Barrens:  a 
species associated with forested landscapes, 
often associated with sandy, tending to arid, 
soils.  Possibly associated with barrens 
communities. 

ELTP 10, 11, 
12, 20, 21, 

22, 23 

 
Yes 

 

 
Yes 

 

Fish 

Lake sturgeon 
Acipenser fulvescens 

Southern Canada, 
eastern United States, 
extirpated within coastal 
southeastern states. 

Occurs in East Fork of the 
White River and Ohio 
River. 

Highland Rim / 
Mitchell Karst Plain - 
Shawnee Hills / 
Escarpment, 
Crawford Upland  

Rivers, lakes:  lakes and rivers over firm, silt-
free bottoms of sand, gravel, and rock.  
Spawns in small streams; eggs deposited in 
shallow, gravelly riffles or rocky shoals of 
lakes.   

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Northern cavefish 
Amblyopsis spelaea 

Subterranean waters from 
south-central Indiana to 
Kentucky. 

Rare, sparsely distributed 
caves of the Mitchell Karst 
Plain. 

Highland Rim / 
Mitchell Karst Plain  

Caves:  restricted to springs, spring basins, or 
cave streams in subterranean cave waters. Not 

Applicable 

 
Yes 

 

 
Yes 

 

Eastern sand darter 
Ammocrypta pellucida 

Diminishing range in 
Midwest and northeastern 
U.S. and adjacent 
Canada. 

 
Only recent records from the 
East Fork of the White River.

 

Shawnee Hills / 
Crawford Upland  
& Escarpment 

Rivers, streams:  most often found in larger 
streams and rivers in water at least 60 
centimeters deep in areas of sand substrate. 

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Bluebreast darter 
Etheostoma camurum 

 
Spotty distribution in the 
northern and central 
portions of the eastern 
United States. 

 
Only recent records from the 
East Fork of the White River.

 

Shawnee Hills / 
Crawford Upland  
& Escarpment 

Rivers, streams:  uses fast, deep riffles 
containing rocks, stones, gravel, and sand 
preferring a depth of 10-30 centimeters; 
spawns in gravel near large boulders at riffle 
crests. 

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Spotted darter 
Etheostoma maculatum 

Spotty distribution in the 
Ohio River basin:  PA, 
NY, IN, WV, KY, OH.   

East Fork of the White 
River.   

Shawnee Hills / 
Crawford Upland  
& Escarpment 

  Rivers, streams:  uses fast riffles within   
  medium to large streams; breeds in quiet water
  at heads of riffles. 

 

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Mollusks 

Rock pocketbook 
Arcidens confragosus 

Widely distributed 
throughout the central 
United States. 

Recent records from East 
Fork of the White River. 

Shawnee Hills / 
Crawford Upland  
& Escarpment 

Rivers:  occurs in areas of reduced flow buried 
in mud where currents are slow.   

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Snuffbox 
Epioblasma triquetra 

Central and eastern 
United States, Ontario.  
Absent from SE and NE 
United States. 

Recent records from East 
Fork of the White River. 

Shawnee Hills / 
Crawford Upland  
& Escarpment 

Rivers: small to medium sized, swiftly flowing 
rivers in shallow riffles with rubble and gravel 
substrates that are free from silt 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Wavy-rayed lampmussel 
Lampsilis fasciola 

Great Lakes drainages 
(including Lake Michigan, 
Lake Huron, Lake St. 
Clair and Lake Erie), and 
the Ohio and Mississippi 
rivers as far south as the 
Tennessee River. 

Little Blue River watershed 
and East Fork of the White 
River. 

Shawnee Hills / 
Crawford Upland  
& Escarpment  

Rivers:  uses riffles with a mixed substrate of 
sand, cobble, and gravel.   

Not 
Applicable 

 
Yes 

 

 
Yes 
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Regional Forester Sensitive Species 
 

 
Geographic 
Distribution 

 
Forest 

Distribution 
Ecoregion / 
Subsection 

 
Community Type  

and Habitat  

Ecological 
Landtype 
Phases 
(ELTPs) 

 
Habitat  
Present 

 
Species 
Present 

Yellow sandshell 
Lampsilis teres 

Found in the Mississippi 
River drainage north to 
South Dakota, and south 
to northern Mexico. 

Recently located in the 
Lost River watershed. 

Shawnee Hills / 
Crawford Upland  

Rivers:  uses sand and fine gravel substrate in 
medium to large rivers.   Not 

Applicable 

 
Yes 

 

 
Yes 

 

Black sandshell 
Ligumia recta 

Central and eastern 
United States and 
Canada excluding the 
eastern seaboard states. 

Thought extirpated from 
the East Fork of the White 
River; recently located in 
the Lost River. 

Shawnee Hills / 
Crawford Upland  

Rivers:  uses firm sand and gravel in medium 
to large rivers.   Not 

Applicable 

 
Yes 

 

 
Yes 

 

Round hickorynut 
Obovaria subrotunda 

Midwestern United States 
(AL, IL, IN, KY, MI, MS, 
NY, OH, PA, TN, WV) 
and Ontario 
 

Possibly extirpated in the 
East Fork of the White 
River; recently located in 
Lost and Patoka River 
watersheds. 

Highland Rim / Brown 
County Hills - 
Shawnee Hills / 
Crawford Upland & 
Escarpment  

Rivers: uses sand and gravel substrates in 
medium-sized streams with moderate flow.   Not 

Applicable 

 
Yes 

 

 
Yes 

 

Ohio pigtoe 
Pleurobema cordatum 

Range includes the upper 
Mississippi River 
drainage, and St. 
Lawrence River drainage 
from western New York to 
western Michigan, south 
to Arkansas and 
Alabama. 

Likely extirpated from East 
Fork of the White River 
watershed; likely occurs in 
the Ohio River. 

Shawnee Hills / 
Crawford Upland  
& Escarpment 

Rivers:  medium to large rivers of moderate 
flow, tailwaters, or overbank beds. Found 
above riffles in gravel, cobble, and boulder 
substrates.   Not 

Applicable 

 
Yes 

 

 
Yes 

 

Pyramid pigtoe 
Pleurobema rubrum 

Occurs within the Ohio 
River System and its 
tributaries, including the 
Tennessee and 
Cumberland rivers, as 
well as a portion of the 
Mississippi river system 
from Arkansas North to 
Wisconsin and Michigan. 

Recent records are from 
the East Fork of the White 
River. 

Shawnee Hills / 
Crawford Upland  
& Escarpment 

Rivers:  uses sand or gravel substrate, 
generally riffles, shoals, or sandbars in shallow 
water in medium to large rivers.   

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Kidneyshell  
Ptychobranchus fasciolaris 

Central United States 
(AL, AR, IL, IN, KY, MI, 
MS, NC, NY, OH, OK, 
PA, TN, VA, WV) and 
Ontario. 

Recently found in the Lost 
River, historical records of 
occurrence from East Fork 
of the White River.   

Shawnee Hills / 
Crawford Upland  

Rivers:  uses gravel substrates in medium to 
large rivers.   Not 

Applicable 

 
Yes 

 

 
Yes 

 

Rabbitsfoot  
Quadrula cylindrical 

Found in the Ohio River 
System (including the 
Tennessee and 
Cumberland Rivers), and 
in the Mississippi River 
System from Northern 
Louisiana north to 
Missouri and western 
Oklahoma. 

East Fork of the White 
River watershed 

Shawnee Hills / 
Crawford Upland  

Rivers:  uses sand and gravel substrates in 
medium to large rivers.  

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Salamander mussel  
Simpsonaias ambigua 

Occurs in the Ohio River 
Basin and the Mississippi 
River Basin from 
Arkansas north to 
Michigan 

Occurs in the East Fork 
White River watershed. 

Shawnee Hills / 
Crawford Upland  

Rivers:  uses mud or gravel bars in medium to 
large rivers.  May be found under large rocks 
or rock slabs.  Not 

Applicable 

 
Yes 

 

 
Yes 
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Regional Forester Sensitive Species 
 

 
Geographic 
Distribution 

 
Forest 

Distribution 
Ecoregion / 
Subsection 

 
Community Type  

and Habitat  

Ecological 
Landtype 
Phases 
(ELTPs) 

 
Habitat  
Present 

 
Species 
Present 

Purple lilliput  
Toxolasma lividus 

Occurs in the Ohio River 
Drainage (including the 
Tennessee and 
Cumberland Rivers), the 
White River Drainage in 
Missouri and Arkansas, 
and tributaries of the 
Arkansas River in 
Arkansas and Oklahoma. 

Occurs in the East Fork of 
the White and Little Blue 
River watersheds.  

Shawnee Hills / 
Crawford Upland & 
Escarpment 

Rivers, lakes:  uses sand, gravel, or cobble 
substrates in lakes, reservoirs, and small to 
medium streams. 

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Lilliput  
Toxolasma parvus 

Found in the Mississippi 
River Drainage from 
western New York to 
Minnesota, and from 
southern Canada to 
southern Texas. 

Occurs in the East Fork 
White, Patoka, and Little 
Blue River watersheds. 

Highland Rim / Brown 
County Hills - 
Shawnee Hills / 
Crawford Upland  
& Escarpment  

Rivers, lakes, ponds:  uses mud, sand, or fine 
gravel substrates.   

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Insects 

Bell’s roadside skipper 
Amblyscirtes belli 

Mostly SE USA, but also 
in southern Midwest and 
south-central states to 
Texas. 

Very rare, only one 
population - Boone Cr 
watershed (Tell City Unit). 

Shawnee Hills / 
Crawford Upland  

Dry Forest Communities & Barrens:  most 
often occurs near creeks in dry, open ravines 
and in barrens. 

ELTP 10, 11, 
12, 20, 21, 

22, 23 

 
Yes 

 

 
Yes 

 

Black medusa cave springtail 
Arrhopalites ater 

Endemic to caves of 
southern Indiana. 

Known from five caves, 
one on private land within 
HNF boundary. 

Highland Rim / 
Mitchell Karst Plain 

Caves:  uses a variety of terrestrial cave 
habitats including riparian mudbanks, leaf litter, 
and dry, non-riparian habitat. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Carolyn’s cave springtail 
Arrhopalites carolynae 

Known from three states: 
Virginia, Illinois, Indiana. 

Occurs in two Indiana 
caves, both within the 
Boundary of the HNF. 

Highland Rim / 
Mitchell Karst Plain 

Caves:  a springtail found in riparian 
mudbanks of large cave streams that 
periodically flood to the ceiling of the passage. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Lewis’ cave springtail 
Arrhopalites lewisi 

Two disjunct populations. 
Known from two states: 
Illinois (seven caves), 
Indiana (six caves).       

Occurs in one cave, in 
private ownership, within 
HNF Boundary. 

Highland Rim / 
Mitchell Karst Plain 

Caves:  a springtail known from one cave 
within boundary of the HNF.  Cave located 
within the Blue River Basin. Like other 
springtails, uses moist organic litter, detritus. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Whiteside’s cave springtail3 
Arrhopalites whitesidei 

Known from several 
caves within the eastern 
U.S. 

Occurs in one cave on 
HNF within Tincher Special 
Area. 

Shawnee Hills / 
Escarpment 

Caves: occurs in caves as well as surface 
habitats. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Indiana Cave Ant Beetle 
Batrisodes krekeleri 

Collected from caves in 
three localities in Indiana. 

Occurs in one cave, in 
private ownership, within 
HNF Boundary. 

Shawnee Hills / 
Escarpment, 
Crawford Upland 

Caves:  a beetle known from one cave within 
boundary of the HNF in the Tincher Karst 
Special Area.   

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Swamp metalmark 
Calephelis muticum 

Fairly widespread central 
USA, rare/local in 
Midwest, except common 
in Missouri. 

Very rare, only one 
population - Boone Cr 
watershed (Tell City Unit). 

Shawnee Hills / 
Crawford Upland 

Barrens Communities:  a butterfly inhabiting 
moist, open areas in association with barrens.  

ELTP 10, 20, 
21 

 
Yes 

 

 
Yes 

 

Unexpected milkweed moth 
Cycnia inopinatus 

Eastern U.S.; 
Massachusetts west to 
Wisconsin, south to 
Arkansas and east to 
North Carolina. 

Approximately 10 pops in 
Indiana, six occur within 
HNF.  Clover Lick, Boone 
Creek, and Harding Flats 
barrens. 

Shawnee Hills / 
Crawford Upland 

Barrens Communities:  prefers some shade 
(10-50%), needs areas dominated by grasses 
and forbs, associated with Asclepias sp. 

 
ELTP 10, 20, 

21 

 
Yes 

 

 
Yes 

 

Kansas preacher 
Dorydiella kansana 

Atlantic coastal plain, 
scattered in Great Lakes 
Region.  Three 
occurrences Indiana. 

Three observations in 
Indiana, one occurs on the 
HNF (Clover Lick Special 
Area). 

Shawnee Hills / 
Crawford Upland 

Barrens Communities:  incomplete life 
history, known to occur in barrens.  

ELTP 10, 20, 
21 

 
Yes 

 

 
Yes 
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Regional Forester Sensitive Species 
 

 
Geographic 
Distribution 

 
Forest 

Distribution 
Ecoregion / 
Subsection 

 
Community Type  

and Habitat  

Ecological 
Landtype 
Phases 
(ELTPs) 

 
Habitat  
Present 

 
Species 
Present 

Social springtail 
Entomobrya socia 

This species is known 
from five Indiana caves, 
one cave in Illinois, one 
location in Georgia, and 
two locations in 
Louisiana. 

Of five Indiana cave 
locations in which this 
species occurs, one is 
privately owned within the 
boundary of the HNF. 

Highland Rim, 
Mitchell Karst Plain; 
Shawnee Hills / 
Crawford Upland and  
Escarpment    

Caves:  a springtail known from one cave 
within boundary of the HNF in Crawford 
County.  Like other springtails, uses moist 
organic litter, detritus. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Mottled duskywing 
Erynnis martialis 

Discontinuous distribution 
Eastern, Central, Midwest 
to Southeast, extirpated 
in NE. 

Rare, known on the Forest 
from three sites in Perry 
County: Boone Creek 
Barrens, Cloverlick 
Barrens, and Harding Flats 
Barrens. 

Shawnee Hills / 
Crawford Upland 

Barrens Communities:  occurs in hilly 
country, often near open woodlands or brushy 
fields, and in barrens.  

ELTP 10, 20, 
21 

 
Yes 

 

 
Yes 

 

Robertson’s elephant hopper 
Fitchiella robertsonii 

 
Appears to be distributed 
primarily within the Ohio 
River basin. 

Three populations in 
Indiana, all contained 
within the HNF: Clover Lick 
Barrens, Boone Creek 
Barrens, Harding Flats 
Barrens. 

Shawnee Hills / 
Crawford Upland 

Barrens Communities:  occurs in barrens 
grasslands, forb dominated sites, on exposed 
sandstone or limestone-derived soils.    

ELTP 10, 20, 
21 

 
Yes 

 

 
Yes 

 

Indian grass flexamia 
Flexamia reflexus 

Barrens of central 
Kentucky and southern 
Indiana.   

There are only five known 
sites for this species in 
Indiana, and three of these 
sites occur on the Hoosier 
National Forest in the 
following barrens: 
Cloverlick, Boone Creek 
and Harding Flats. 

Shawnee Hills / 
Crawford Upland 

Barrens Communities:  occurs in barrens, 
strongly associated with Indian grass 
(Sorghastrum).  Clover Lick Barrens likely 
contains largest known population of the 
species.   

 
ELTP 10, 20, 

21 

 
Yes 

 

 
Yes 

 

Humped springtail 
Hypogastrura gibbosus 

First recorded in Indiana 
this species has been 
recorded in California, 
Iowa, Pennsylvania, 
Mexico, and Europe. 

On the Hoosier, this 
species is known from 
one cave in the Deam 
Wilderness Area.   

 

Highland Rim / Brown 
County Hills 

Caves:  a springtail taken from leaf litter on the 
Hoosier.  

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Anglican Springtail 
Isotoma anglicana 

This species was 
reported as widespread in 
the United States and 
Europe.  In Indiana, the 
species is known from 
four localities. 

In Indiana, the species is 
known from four localities, 
including two caves within 
the Hoosier NF boundary.  
One of these caves is 
located within Deam 
wilderness and the other 
is in private ownership. 

 

Highland Rim / Brown 
County Hills 

Caves:  on the Hoosier, this species was taken 
from leaf litter.   

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Truncated springtail 
Isotoma truncata 

This species is primarily 
known from Indiana, and 
four of the known 
localities for this species 
are caves in the south-
central karst area. 

The truncated springtail is 
known from three caves 
within the Hoosier 
boundary, one of which 
falls on private property. 

 

Shawnee Hills / 
Escarpment, 
Crawford Upland 

Caves:  this species was taken from rich leaf 
litter deposits on the floor of three cave 
entrances on the Hoosier.    

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Glistening Springtail 
Onychiurus reluctus 

Widespread, locations in 
caves within nine states 
from Pennsylvania to the 
Dakotas. 

Occurs within caves in 
Crawford, Harrison, 
Lawrence, Orange, and 
Washington counties in 
Indiana. 

Shawnee Hills / 
Crawford Upland and 
Escarpment; 
Highland Rim / 
Mitchell Karst Plain  

Caves:  a glistening springtail, ranked S4/G4 
(Lewis 2003).  Widespread distribution within 
caves; few known surface populations.  
Probably not at risk given widespread cave 
distribution. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Slender springtail 
Onychiurus subtenuis 

Recorded from at least 20 
localities.  Some 
uncertainty as to the 
taxonomy of this species. 

In Indiana, the species is 
known from three localities 
including one cave on the 
Hoosier in the Hemlock 
Cliffs Special Area. 

Shawnee Hills / 
Crawford Upland and 
Escarpment; 
Highland Rim / 
Mitchell Karst Plain 

Caves:  on the Hoosier, this species was 
collected from moist sand in the twilight zone 
of the cave.   

 
Not 

Applicable 

 
Yes 

 

 
Yes 
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Astute stoneroot borer moth 
Papaipema astuta  

New York to Virginia, 
west to Indiana and north 
to Michigan. At least 20 
known populations. 

Known from two sites 
within Indiana.  Occurs on 
the HNF within the Clover 
Lick Barrens. 

Shawnee Hills / 
Crawford Upland 

Dry Forest, Dry – Mesic forest, and Barrens 
Communities:  Obligately associated with 
stoneroot (Collinsonia canadensis). 

ELTP 10, 11, 
12, 20, 21, 

22, 23 

 
Yes 

 

 
Yes 

 

Beer’s blazingstar borer moth 
Papaipema beeriana  

North Dakota east to 
Michigan, south to Ohio 
and west to Illinois. 

Four records within 
Indiana, one from the HNF 
within the Boone Creek 
Barrens area. 

Shawnee Hills / 
Crawford Upland 

Barrens:  a prairie remnant species, generally 
associated with sandy mesic prairies or fens.  
Use of barrens represents a new habitat 
association for this species.  The species is 
associated with Liatris spicata upon which 
larvae feed. 

 
ELTP 10, 20, 

21 

 
Yes 

 

 
Yes 

 

Margined borer moth 
Papaipema marginidens  

Mississippi, south 
Carolina north to New 
Jersey.  Occurs in Ohio, 
Kentucky, and Indiana.  
Historically occurred in 
New York and 
Pennsylvania. 

Known from one site in 
Indiana: Clover Lick 
Barrens on the HNF. 

Shawnee Hills / 
Crawford Upland 

 
Barrens:  this species is associated with seeps 
in barrens communities; larval plant host 
relationships are unknown. 

 
ELTP 10, 20, 

21 

 
Yes 

 

 
Yes 

 

Mayapple borer moth 
Papaipema rutila  

Wisconsin south to 
Illinois, East to New 
Jersey and south to 
Virginia. 

Known from two sites in 
Indiana; one occurrence on 
the HNF within the Clover 
Lick Barrens. 

Shawnee Hills / 
Crawford Upland 

Dry – Mesic forest, Barrens:  obligately 
associated with mayapple (Podophylum 
peltatum).  Generally found where mayapple is 
locally abundant. 

 
ELTP 10, 11, 
13, 20, 21, 
22, 24, 26 

 
Yes 

 

 
Yes 

 

Wild rose slug moth 
Parasa indetermina  

Known primarily from 
southern states. 
Approximately 20-30 
populations in Indiana.   

Two populations on the 
HNF: Boone Creek and 
Clover Lick Barrens areas. 

Shawnee Hills / 
Crawford Upland 

Barrens: Indiana populations are generally 
small and isolated.  Associated with sandy or 
rocky barrens.  Also associated with prairie 
rose (Rosa carolina). 

 
ELTP 10, 20, 

21 

 
Yes 

 

 
Yes 

 

West Virginia white 
Pieris virginiensis 

Eastern USA, with range 
centered in the southern 
and mid-Appalachians. 

Rare, sparsely distributed 
in Perry and Crawford 
counties. 

Shawnee Hills / 
Crawford Upland 

Mesic Forest Communities:  small butterfly 
inhabiting mesic forests, most often along 
streams and areas with high humidity. 

ELTP 13, 24, 
25, 26, 40, 41

 
Yes 

 

 
Yes 

 

Prairie panic grass leafhopper 
Polyamia herbida  

Prior to 1992, known from 
fewer than 12 specimens.  
Range-wide, largest 
populations occur on the 
HNF.  Primarily southern 
Indiana and central 
Kentucky. 

Five known sites in 
Indiana; three sites on the 
HNF.  Found within the 
Boone Creek, Clover Lick, 
and Harding Flats barrens. 

Shawnee Hills / 
Crawford Upland 

Barrens:  Indiana populations exclusively 
associated with high quality barrens 
communities in which an abundance of 
Panicum species occur.  The panic grasses 
form the food source for both adult and larval 
life forms of this species. 

 
ELTP 10, 20, 

21 

 
Yes 

 

 
Yes 

 

Free Springtail 
Proisotoma libra  

This species is found in 
only two localities one 
occurrence is in West 
Virginia, and the other is 
found on the Hoosier.   

The only known occurrence 
in Indiana is from the Deam 
Wilderness Area. 

Shawnee Hills / 
Escarpment, 
Crawford Upland 

Caves:  on the Hoosier, this species was taken 
from leaf litter.    

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Marengo Cave ground beetle 
Pseudanophthalmus stricticollis 

Endemic species to the 
upper Blue River basin 
and the East Fork of the 
White River in Indiana. 

On the Forest, this 
species has been found 
in ten caves. 

 

Highland Rim/ 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves:  a troglobitic beetle normally inhabiting 
riparian areas of caves in mudbanks, under 
rocks, or on pieces of wood. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Young’s Cave ground beetle 
Pseudanophthalmus youngi youngi 

Endemic to the south-
central Indiana karst, it 
has been reported from 
eighteen caves.   

This species occurs on 
the Hoosier in four caves 
all located in Orange 
County. 

 

Highland Rim/ 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves:  a troglobitic beetle normally inhabiting 
riparian areas of caves in mudbanks, under 
rocks, or on pieces of wood. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 
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Hilly springtail 
Pseudosinella collina  

The reported range for 
this species is from 
Alabama north to 
Pennsylvania.  This 
springtail has been 
reported from eight sites 
in Indiana, six of which 
are caves.   

Cave occurrences in 
Indiana are found in Martin, 
Monroe, Orange, and 
Washington counties. The 
Hoosier contains five of 
these sites. 

Shawnee Hills / 
Escarpment, 
Crawford Upland 

Caves:  collected from leaf litter in the twilight 
zone 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Jaguar flower moth 
Schinia jaguarina  

This species is known 
from Saskatchewan and 
Arkansas. 

Known from one site in 
Indiana – the Clover Lick 
Barrens on the HNF. 

Shawnee Hills / 
Crawford Upland 

Barrens:  Indiana observation represents 
substantial range expansion.  This species is 
associated with barrens communities and the 
plant, Psoralea psoralioides. 

 
ELTP 10, 20, 

21 

 
Yes 

 

 
Yes 

 

Indiana cave springtail 
Sinella alata 

Endemic species to 
Indiana. 

The species has been 
recorded from six caves on 
the Hoosier. 
 

Highland Rim/ 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves:  a troglobitic species endemic to 
Indiana usually found in moist organic litter, 
stream detritus stranded on mudbanks, on 
raccoon or woodrat droppings, or similar 
nutrient rich microhabitats. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Springtail 
Tomocerus dubius 

This species is known 
from 11 other states, and 
has only been found in 
three sites in Indiana (500 
caves have been 
sampled). 

This springtail is known 
from a total of three caves 
located in the Tincher 
Karst Special Area within 
the Hoosier NF boundary.  
Only one of these caves 
is located on NFS lands. 

Shawnee Hills / 
Escarpment, 
Crawford Upland 

Caves:  known from very moist leaf litter taken 
from the floor of pits or sinkhole entrances. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Invertebrates 

Southeastern wandering spider 
Anahita punctulata 

Southeastern U.S.  
Generally no farther north 
than the 
Tennessee/Kentucky 
border.  Primarily tropical.

Two reports within Indiana: 
one from Orange County 
(HNF) and one from 
Harrison County.   

Shawnee Hills / 
Escarpment, 
Crawford Upland 

Caves:  On the Hoosier, this species was 
found in rocks and leaf litter in the entrance of 
a cave. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Indiana cave pseudoscorpion 
Apochthonius indianensis 

This species is only 
known from the south-
central Indiana karst, in a 
relatively narrow band 
from the Lost River area 
of Orange County (north 
of Paoli) through central 
Lawrence County to the 
Bedford area.   

The majority of the known 
localities for this species 
are a cluster of caves in the 
Tincher Special Karst Area 
that should be considered 
as a single element 
occurrence including four 
caves located on the 
Hoosier. 

Highland Rim / Brown 
County Hills 

Caves:  usually found in riparian habitats on 
organic debris 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Northern cavefish copepod 
Cauloxenus stygius 

Subterranean waters from 
south-central Indiana to 
Kentucky. 

Rare, sparsely distributed 
caves of the Mitchell Karst 
Plain. 

Highland Rim/ 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves:  a parasitic copepod existing only on the 
northern cavefish, which inhabits springs and/or 
caves streams in subterranean cave waters. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Bollman’s Cave milliped 
Conotyla bollmani 

Species endemic to 
southern Indiana. 

Ubiquitous in many caves of 
the East Fork of the White 
River drainage (Lewis 1998) 
including 22 caves within the 
Hoosier. 

 

Highland Rim/ Mitchell 
Karst Plain - Shawnee 
Hills/ Crawford Upland 
and Escarpment 

Caves:  a troglobitic species that is primarily an 
inhabitant of caves, with a few surface 
collections also known.  

Not 
Applicable 

 
Yes 

 

 
Yes 
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Packard’s Cave amphipod 
Crangonyx packardi 

Occurs in a variety of 
groundwater habitats 
from southern Indiana 
south through Kentucky, 
then west into Illinois, 
across Missouri into the 
eastern third of Kansas.   

On the Hoosier, this species 
occurs in numerous caves. 

Highland Rim/ 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves:  taken from a variety of aquatic 
habitats including streams, stream pools, and 
drip pools.  On the Hoosier, the species shows 
a preference for the interstices of cave stream 
gravels. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Jeannel’s groundwater copepod 
Diacyclops jeanneli jeanneli 

This species is found only 
in groundwater habitats, 
and is endemic to southern 
Indiana.   

This species is known from 
six localities in the state, one 
of which is a cave on private 
property within the boundary 
of the Hoosier. 

Shawnee Hills/ 
Escarpment, 
Crawford Upland 

Caves:  six records of occurrence in Indiana.  
Inhabits drip pools, found in interstitial spaces 
in cave stream gravels. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Golden cave harvestman 
Erebomaster flavescens 

The range of this species is 
unknown because many 
records attributed to the 
species are 
misidentifications 

The species is only known 
with certainty from southern 
Indiana where it has been 
recorded from approximately 
twenty localities, including 
three on the Hoosier.   

Highland Rim/ 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves:  primarily reported from caves, this 
species has also been located in epigean 
habitats such as crevices.  Within Indiana 
caves, the species is usually taken on pieces 
of decaying wood deep in the dark zone of 
caves. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Thin Glyph 
Glyphyalinia cryptomphala 

This species is known 
from east-central 
Kentucky, central and 
eastern Tennessee, into 
northern Alabama.  One 
site is known in Indiana. 

In Indiana, the species is 
very rare with only one 
known population occurring 
in a cave located on private 
land adjacent to the 
Tincher Karst Specia Area. 

Highland Rim/ 
Mitchell Karst Plain 
 

Caves:  terrestrial snail known from only one 
cave within in the HNF proclamation boundary 
in Lawrence County. Not 

Applicable 

 
Yes 

 

 
Yes 

 

Southeastern cave pseudoscorpion 
Hesperochernes mirabilis 

Caves of the 
southeastern United 
States. 

The species is known from 
eleven localities in the state 
of Indiana, five of which 
occur on the Hoosier. 

Highland Rim/ 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves:  a troglomorphic species known only 
from caves usually usually found in association 
with bat guano on the floors of caves, 
sometimes in woodrat latrines or nests, or 
mouse nests. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Gray-handed pseudoscorpion 
Kleptochthonius griseomanus 

This species is endemic 
to the south-central 
region of Indiana karst.   

There are only two known 
records of occurrence of 
this species, both in the 
Crawford Upland.  One of 
these records occurs on 
the Hoosier in the Hemlock 
Cliffs Special Area. 

Crawford Upland and 
Escarpment 

Caves:  likely found in association with cave 
twilight zones and woody detritus. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Packard’s cave pseudoscorpion 
Kleptochthonius packardi 

An endemic species of 
the south-central region 
of Indiana karst. This 
species is found in caves 
that occur from within a 
few miles of the Ohio 
River north to Lawrence 
County, where the 
northern most site is on 
the bank of the East Fork 
of the White River.   

On the Hoosier, the 
species has been found in 
two caves. 

Mitchel Karst Plain/ 
Crawford Upland and 
Escarpment 

Caves:  an obligate inhabitant of caves, and 
has been found in a variety of habitats 
including upper level, nonriparian areas, 
raccoon scat, bat guano, and riparian 
mudbanks in areas of the caves that 
periodically flood to the ceiling. 

 
Not 

Applicable 

 
Yes 

 

 
Yes 

 

Campground Cave copepod 
Megacyclops donnaldsoni 

A recently described 
species endemic to 
Indiana. 

Extremely rare, and is only 
known from two localities, 
including one cave found in 
the Springs Valley 
Recreation Area on the 
Hoosier. 

Highland Rim/ 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves: known from drip pools in two caves, 
and is unlikely to be found in cave streams 

Not 
Applicable 

 
Yes 

 

 
Yes 
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Carter’s cave spider 
Nesticus carteri 

Occurs primarily in the 
caves of the 
Appalachians of 
Kentucky, West Virginia, 
Virginia, and Tennessee, 
and somewhat disjunctly 
in southern Indiana 

Only two extant 
populations are known in 
Indiana in Crawford and 
Harrison counties.  This 
species occurs in one 
privately owned cave 
within the boundary of the 
Hoosier. 

Highland Rim / 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves:  known primarily from the total 
darkness zone of caves, although it has been 
found in a few surface collections from detritus 
and rotting wood.   Not 

Applicable 

 
Yes 

 

 
Yes 

 

Indiana crayfish 
Orconectes indianensis 

Occurs in southeast 
Illinois and southwest 
Indiana (Patoka River, 
Black River, Wabash  
tributaries; tributaries of 
the Ohio River from 
Pigeon Creek to 
Anderson River. 

In the Hoosier National 
Forest, the Indiana 
crayfish is found in the 
tributaries of the Patoka 
River and Patoka Lake, 
as well as in the 
headwater streams of the 
Anderson River. 

 

Highland Rim / 
Mitchell Karst Plain - 
Shawnee Hills / 
Crawford Upland, 
and Escarpment 

Rivers & streams:  a benthic detritivore 
associated with pools and riffles of creeks and 
small rivers.  Threats to this species include 
degradation of habitat associated with 
agriculture and displacement by non-native 
crayfish (O. virilis, O. rusticus, and O. menae). 

 

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Northern cave crayfish 
Orconectes inermis inermis 

Local endemic from Hart 
County, Kentucky to 
Monroe County, Indiana. 

The northern cave 
crayfish occurs in the 
Wesley Chapel Gulf 
Special Area, Lick Creek, 
and the periphery of the 
Tincher Karst Special 
Area. 

 

Highland Rim / 
Mitchell Karst Plain - 
Shawnee Hills / 
Crawford Upland and 
Escarpment 

Caves:  a troglobite typically found in moderate 
to large cave streams. 

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Smooth bladetooth 
Patera laevior 

This species is found in 
sporadic localities in a 
band extending from 
central Kentucky, through 
central Tennessee into 
northern Miississippi, 
Alabama, and Georgia.  
This species has been 
reported in Indiana from 
Floyd and Jeffersonville 
Counties.   

On the Hoosier, this 
species has been found 
in three caves located in 
Lawrence and Orange 
Counties. 

 

Shawnee Hills/ 
Crawford Upland & 
Escarpment 
 

Caves:  a terrestrial snail known from three 
cave on the HNF.   

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Cavernicolous sheet-web spider 
Porhomma cavernicola 

Caves from Virginia to 
Missouri and south to 
Alabama. This spider is 
only known from caves 
along the drainage of the 
East Fork of the White 
River in Indiana. 

On the Hoosier, this 
species is found in three 
caves located in the 
Tincher Karst Special 
Area, and two additional 
caves found in the 
Wesley Chapel Gulf 
Special Area. 

 

Highland Rim / 
Mitchell Karst Plain - 
Shawnee Hills/ 
Crawford Upland and 
Escarpment 

Caves:  a troglobite restricted to caves where it 
has been found among cave formations 
associated with decaying organic matter such 
as logs, leaves, sticks, or dung. Not 

Applicable 

 
Yes 

 

 
Yes 

 

Jeannel’s groundwater ostracod 
Pseudocandona jeanneli 

Known only from 
groundwater habitats 
including five caves in the 
south-central karst region 
of Indiana, one cave in 
Kentucky, and one cave 
in Tennessee.   

This species is known from 
five caves in Indiana in 
Crawford, Orange, 
Lawrence, and Monroe 
counties.  Three lof these 
ocations are found on the 
Hoosier 

 
Highland Rim / Brown 
County Hills 

Caves:  this species was collected from the 
interstices of stream gravel, and from a mud-
bottomed drip pool on the Hoosier. Not 

Applicable 

 
Yes 

 

 
Yes 

 

Blue River cave milliped 
Pseudotremia indianae  

This species known only 
from the Blue and Patoka 
River drainages in south-
central Indiana. 

This species is found on 
the Hoosier in one cave in 
the Springs Valley 
Recreation Area. 

Highland Rim / 
Mitchell Karst Plain – 
Shawnee Hills / 
Crawford Upland and 
Escarpment 

Caves: primarily found in riparian habitats 
where it occurred on mudbanks adjacent to 
cave streams on rotting leaves or woods.   Not 

Applicable 

 
Yes 

 

 
Yes 
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Reynolds’ cave milliped 
Pseudotremia reynoldsae  

This species is endemic 
to the Patoka River 
drainage of south-central 
Indiana. 

Known from a single 
location (Crawford County) 
within the HNF boundary in 
IDNR ownership. 

Highland Rim / 
Mitchell Karst Plain – 
Shawnee Hills / 
Crawford Upland and 
Escarpment 

Caves:  a cave obligate milliped.  Much of the 
substrate used by this species is comprised of 
sandstone or sandy clay. Not 

Applicable 

 
Yes 

 

 
Yes 

 

Salisa’s cave milliped 
Pseudotremia salisae  

This species is endemic 
to south-central Indiana’s 
region of karst.  

Six of the eleven caves 
from which this species has 
been collected are located 
on the Hoosier. 

Shawnee Hills / 
Crawford Upland and 
Escarpment 

Caves:  a cave obligate milliped that was 
found inhabiting riparian mudbanks, as well as 
small caves that lacked streams.  The species 
was found in raccoon latrines at every site 
where it was collected and is considered 
guanophilic. 

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Indiana groundwater copepod 
Rheocyclops indiana  

Endemic to the 
groundwaters of the 
south-central Indiana 
karst region.    

Known from only two 
locations, one of which 
occurs on the Hoosier in 
the Wesley Chapel Gulf 
Special Area.   

Highland Rim / 
Mitchell Karst Plain – 
Shawnee Hills / 
Crawford Upland and 
Escarpment 

Caves:  appears to be an inhabitant of the 
perched groundwaters of the epikarstic zone.   Not 

Applicable 

 
Yes 

 

 
Yes 

 

Cavernicolous harvestman 
Sabacon cavicolens  

Distributed across east-
central U.S., centered in 
Appalachians. 

This species is only known 
from four locations within 
Indiana; including one site 
on the Hoosier in the 
Tincher Karst Special Area.

 
Shawnee Hills / 
Escarpment 

Caves: only an occasional cavernicole.  The 
species generally occurs in caves, along cliff 
lines, and talus slopes at lower elevations.  
And, the harvestmen is found in forest habitats 
at higher elevations. 

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Granulated milliped 
Scytonotus granulatus 

Wide, but sporadic 
distribution across 
northeastern USA. 

This species has been 
found at two cave locations 
on the Hoosier within the 
Wesley Chapel Gulf 
Special Area and the 
Deam Wilderness Area.  
An additional surface 
collection was made in the 
Deam Wilderness Area. 

Highland Rim / 
Mitchell Karst Plain - 
Shawnee Hills / 
Crawford Upland and 
Escarpment 

Caves:  uses a variety of microhabitats, but 
primarily inhabits moist deciduous forest floor 
litter.   

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Weingartner’s cave flatworm 
Sphalloplana weingartneri  

Endemic to southern 
Indiana. 

Although there are seven 
known localities on the 
forest, this species is not 
abundant within these 
caves. 

Highland Rim / 
Mitchell Karst Plain - 
Shawnee Hills / 
Crawford Upland and 
Escarpment 

Caves:  inhabitant of groundwaters where it is 
mostly found from cave streams where the 
species is typically found clinging to the 
undersides of stones. 

Not 
Applicable 

 
Yes 

 

 
Yes 

 

Sac-web spider 
Talanites echinus  

The range encompasses 
central Alabama west to 
northwestern Arkansas, 
north into central Missouri, 
and east to West Virginia 
and Virginia.  In Indiana, 
the species is only known 
from a single locality in the 
south-central karst region.  

The only occurrence of this 
species is represented by 
the collection of a single 
specimen within a privately 
owned cave located inside 
the Hoosier boundary. 

Shawnee Hills / 
Crawford Upland and 
Escarpment 

Caves:  generally found running on the ground 
in forested areas.   The Indiana collection was 
made in the dry entrance zone of a cave in an 
area with quantities of woodrat litter. Not 

Applicable 

 
Yes 

 

 
Yes 

 

                  Rev 5 October 2004 
Hoosier National Forest Ecological Land Type Phases (ELTPs) 
 
Brown County Hills Subsection Crawford Upland Subsection 
ELTP 10:  Quercus prinus/Vaccinium, Dry Ridges ELTP 10:  Quercus stellata/Vaccinium, Dry Ridges 
ELTP 11:  Quercus alba-Acer saccharum/Parthenocissus, Dry-Mesic Ridges ELTP 11:  Quercus prinus/Vaccinium, Dry Ridges 
ELTP 12:  Fagus-Acer saccharum/Arisaema, Mesic Ridges ELTP 12:  Quercus alba-Acer saccharum/Parthenocissus, Dry-Mesic Ridges 
ELTP 13:  Acer saccharum/Arisaema-Jeffersonia, Mesic Ridges ELTP 13:  Fagus-Acer saccharum/Arisaema, Mesic Ridges 
ELTP 20:  Quercus prinus/Carex picta-Vaccinium, Dry Slopes ELTP 20:  Quercus stellata/Eryngium, Dry Slopes 
ELTP 21:  Quercus alba-Acer saccharum/Parthenocissus, Dry-Mesic Slopes ELTP 21:  Quercus stellata/Vaccinium, Dry Slopes 
ELTP 22:  Fagus-Acer saccharum/Arisaema, Mesic Slopes ELTP 22:  Quercus prinus/Smilax-Vaccinium, Dry Slopes 
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ELTP 23:  Acer saccharum/Jeffersonia, Mesic Slopes ELTP 23:  Quercus alba-Acer saccharum/Parthenocissus, Dry-Mesic Slopes 
ELTP 40:  Fagus-Acer saccharum/Arisaema, Mesic Bottomlands ELTP 24:  Fagus-Acer saccharum/Arisaema, Mesic Slopes 
ELTP 41:  Platanus/Asarum, Wet-Mesic Bottomlands ELTP 25:  Acer saccharum/Asarum, Wet-Mesic Slopes 
ELTP 42:  Fagus-Acer saccharum/Boehmeria-Asarum, Bottomlands ELTP 26:  Acer saccharum/Arisaema-Jeffersonia, Mesic Slopes 
ELTP 43:  Acer saccharum/Boehmeria, Bottomlands ELTP 30:  Acer rubrum-Quercus-Fagus/Hydrangea, Cliffs 
 ELTP 40:  Fagus-Acer saccharum/Arisaema, Mesic Bottomlands 
 ELTP 41:  Platanus/Asarum, Wet-Mesic Bottomlands 
          ELTP 42:  Acer saccharum/Boehmeria, Bottomlands 
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Table 57.  Summary of Potential Effects on Terrestrial and Aquatic Animals Designated as Regional 
Forester’s Sensitive Species on the Hoosier National Forest. 
 

Regional Forester Sensitive Species Habitat 
Type 

Habitat 
Present? 

Species 
Present? 

Habitat 
Potentially 
Affected?

Species 
Potentially 
Affected? 

Effects Determination 
1         2         3        4       5 

Mammals 
River otter 
Lontra canadensis W Yes Yes Yes Yes MI    MI     MI     MI    MI 

Bobcat 
Lynx rufus WR Yes Yes Yes Yes MI    MI     MI     MI    MI 

Allegheny woodrat 
Neotoma magister C Yes Yes Yes Yes MI    MI     MI     MI    MI 

Evening bat 
Nycticeius humeralis WR Yes Yes Yes Yes MI    MI     MI     MI    MI 

American badger 
Taxidea taxus O Yes Yes Yes Yes MI     LI     MI     MI    MI 

Birds 
Henslow’s sparrow 
Ammodramus henslowii O Yes Yes Yes Yes MI     LI     MI     MI    MI 

Cerulean warbler 
Dendroica cerulea M Yes Yes Yes Yes MI    MI     MI     MI    MI 

Migrant loggerhead shrike 
Lanius ludovicianus migrans O Yes Yes Yes Yes MI     LI     MI     MI    MI 

Fish 
Lake sturgeon 
Acipenser fulvescens R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Northern cavefish 
Amblyopsis spelaea K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Eastern sand darter 
Ammocrypta pellucida R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Bluebreast darter 
Etheostoma camurum R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Spotted darter 
Etheostoma maculatum R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Amphibians & Reptiles 
Green salamander 
Aneides aeneus C Yes Yes Yes Yes MI    MI     MI     MI    MI 

Kirtland’s snake 
Clonophis kirtlandii W Yes Yes Yes Yes MI    MI     MI     MI    MI 

Timber rattlesnake 
Crotalus horridus D Yes Yes Yes Yes MI     LI     MI     MI    MI 

Eastern spadefoot toad 
Scaphiopus holbrooki holbrooki 

P, B, 
D Yes Yes Yes Yes  BI     LI     BI     BI     BI 

Mollusks 
Rock pocketbook 
Arcidens confragosus R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Snuffbox 
Epioblasma triquetra R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Wavy-rayed lampmussel 
Lampsilis fasciola R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Yellow sandshell 
Lampsilis teres R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Black sandshell 
Ligumia recta R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Round hickorynut 
Obovaria subrotunda R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Ohio pigtoe 
Pleurobema cordatum R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Pyramid pigtoe 
Pleurobema rubrum R Yes Yes Yes Yes MI    MI     MI     MI    MI 
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Kidneyshell 
Ptychobranchus fasciolaris R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Rabbitsfoot 
Quadrula cylindrical R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Salamander mussel  
Simpsonaias ambigua R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Purple lilliput  
Toxolasma lividus R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Lilliput  
Toxolasma parvus R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Insects 
Bell’s roadside skipper 
Amblyscirtes belli D, B Yes Yes Yes Yes MI     LI     MI     MI    MI 

Black medusa cave springtail 
Arrhopalites ater K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Carolyn’s cave springtail 
Arrhopalites carolynae K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Lewis’ cave springtail 
Arrhopalites lewisi K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Whiteside’s cave springtail 
Arrhopalites whitesidei K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Indiana cave ant beetle 
Batrisodes krekeleri K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Swamp metalmark 
Calephelis muticum B Yes Yes Yes Yes BI     LI     BI     BI     BI 

Unexpected milkweed moth 
Cycnia inopinatus B Yes Yes Yes Yes BI     LI     BI     BI     BI 

Shovel-headed leafhopper 
Dorycephalus sp. either D. balli or D. deloni B Yes No Yes No NI    NI     NI     NI    NI 

Kansas preacher 
Dorydiella kansana B Yes Yes Yes Yes BI     LI     BI     BI     BI 

Social springtail 
Entomobrya socia K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Mottled dusky wing 
Erynnis martialis B Yes Yes Yes Yes  BI     LI     BI     BI     BI 

Robertson’s elephant hopper 
Fitchiella robertsonii B Yes Yes Yes Yes BI     LI     BI     BI     BI 

Indian grass flexamia 
Flexamia reflexus B Yes Yes Yes Yes BI     LI     BI     BI     BI 

Humped springtail 
Hypogastrura gibbosus K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Anglican Springtail 
Isotoma anglicana K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Truncated springtail 
Isotoma truncata K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Glistening Springtail 
Onychiurus reluctus K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Slender springtail 
Onychiurus subtenuis K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Astute stoneroot borer moth 
Papaipema astuta  

M, D, 
B Yes Yes Yes Yes MI    MI     MI     MI    MI 

Beer’s blazingstar borer moth 
Papaipema beeriana  B Yes Yes Yes Yes BI     LI     BI     BI     BI 

Margined borer moth 
Papaipema marginidens  B Yes Yes Yes Yes BI     LI     BI     BI     BI 

Mayapple borer moth 
Papaipema rutila  

M, D, 
B Yes Yes Yes Yes MI    MI     MI     MI    MI 

Wild rose slug moth 
Parasa indetermina  B Yes Yes Yes Yes BI     LI     BI     BI     BI 

West Virginia white 
Pieris virginiensis M Yes Yes Yes Yes MI    MI     MI     MI    MI 

Prairie panic grass leafhopper 
Polyamia herbida  B Yes Yes Yes Yes BI     LI     BI     BI     BI 
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Free Springtail 
Proisotoma libra  K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Marengo Cave ground beetle 
Pseudanophthalmus stricticollis K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Young’s cave ground beetle 
Pseudanophthalmus youngi youngi K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Hilly springtail 
Pseudosinella collina K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Jaguar flower moth 
Schinia jaguarina  B Yes Yes Yes Yes BI     LI     BI     BI     BI 

Indiana cave springtail 
Sinella alata K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Springtail 
Tomocerus dubius K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Invertebrates 
Southeastern wandering spider 
Anahita punctulata K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Indiana cave pseudoscorpion 
Apochthonius indianensis K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Northern cavefish copepod 
Cauloxenus stygius K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Bollman’s cave milliped 
Conotyla bollmani K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Packard’s cave amphipod 
Crangonyx packardi K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Jeannel’s groundwater copepod 
Diacyclops jeanneli jeanneli K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Golden cave harvestman 
Erebomaster flavescens K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Thin glyph 
Glyphyalinia cryptomphala K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Southeastern cave pseudoscorpion 
Hesperochernes mirabilis K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Gray-handed pseudoscorpion 
Kleptochthonius griseomanus K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Packard’s cave pseudoscorpion 
Kleptochthonius packardi K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Campground cave copepod 
Megacyclops donnaldsoni K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Carter’s cave spider 
Nesticus carteri K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Indiana crayfish 
Orconectes indianensis R Yes Yes Yes Yes MI    MI     MI     MI    MI 

Northern cave crayfish 
Orconectes inermis inermis K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Smooth bladetooth 
Patera laevior K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Cavernicolous sheet-web spider 
Porhomma cavernicola K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Jeannel’s groundwater ostracod 
Pseudocandona jeanneli K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Blue River cave milliped 
Pseudotremia indianae  K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Reynolds’ cave milliped 
Pseudotremia reynoldsae  K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Salisa’s cave milliped 
Pseudotremia salisae  K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Indiana groundwater copepod 
Rheocyclops indiana  K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Cavernicolous harvestman 
Sabacon cavicolens  K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Granulated milliped 
Scytonotus granulatus K Yes Yes Yes Yes MI    MI     MI     MI    MI 

Weingartner’s cave flatworm 
Sphalloplana weingartneri  K Yes Yes Yes Yes MI    MI     MI     MI    MI 
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Sac-web spider 
Talanites echinus  K Yes Yes Yes Yes MI    MI     MI     MI    MI 

 
Regional Forester Sensitive Species Effects Determination:  
 

NI  =  No impact. 
BI  =  Beneficial impact. 
MI =  May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the 

population or species. 
LI  =  Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or 

result in reduced viability for the population or species. 
 
Regional Forester Sensitive Species Habitat Associations:  
 

C = Cliffs  
M = Mesic forests 
D = Dry forests 
B = Barrens  
O = Open lands  
W = Wetlands  
WR = Wide-ranging species - diverse habitats 
K = Caves or karst  
P = Ponds, lakes, waterholes  
R = Streams and riparian corridors 

 
Cliffs  Cliffs are areas characterized by their vertical exposures of resistant bedrock, and may have associated overhangs.  The upper 

portion of cliffs is often within the dry forest community while the lower part is in mesic forest. 
 
Mesic Forest  Typically dominated by large trees that create a canopy closure of greater than 80 percent.  Soils drain well, and may be rocky.  

Their aspect and elevation largely determine which species dominate.  Oaks are typical of south and west facing slopes.  Beech 
and sugar maple are more frequent on north and east aspects and in ravine bottoms.  Forest composition may vary with the type 
and depth of bedrock. 

 
Dry Forests   Dominated by trees which that a canopy closure of greater than 80 percent.  Soils are rocky and typically excessively drained.  

Oaks are typical of south and west facing upper slopes and on ridgetops.  Forest composition may vary with the type and depth of 
bedrock. 

 
Barrens  Communities having tree canopy cover of 20 to 60 percent usually of post oak (Quercus stellata) and a ground cover dominated 

by prairie grasses, especially Indian grass (Sorghastrum nutans), little bluestem (Andropogon scoparius), and big bluestem (A. 
gerardii).  They have thin soils over limestone or occasionally sandstone bedrock.  The barrens exist as isolated communities 
within the matrix of dry forests.   

 
Open Lands  Openings large enough for area dependent species occur at widely scattered locations throughout the Forest, although large 

open areas are much more common of non-federal lands.  Large openings on the Forest may be important for maintaining 
populations of certain species.  The dominant species at these sites consist of either native plants or non-native species, and 
often varying combinations of both. 

 
Wetlands  Are flooded areas or have hydric soils, and have a cover of vegetation consisting of either woody (swamp) or herbaceous 

(marsh).  The vegetation can be quite variable depending on frequency and duration of flooding.  These areas may be either 
natural or artificial. 

 
Wide-Ranging Wide-ranging species are considered those that use multiple habitats or tend to have home ranges that encompass extensive 

areas. 
 
Caves/Karst  Cave and karst species that are associated with true caves, rock shelters, or substantial outcrops. 
 
Ponds  This habitat designation pertains largely pertains to fish species stocked in either man-made or natural ponds. 
 
Rivers  This designation refers to both streams and rivers.  Some of these species may be found in adjacent riparian woodlands. 
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Table 58.  Distribution and Habitat of Plants Designated as Regional Forester’s Sensitive Species on the Hoosier National Forest. 
 
 

Regional Forester Sensitive Species 
 

Geographic 
Distribution 

Forest 
Distribution 

Ecoregion 
Section/ 

Subsection 
Community Type 

and Habitat 
Ecological 

Landtype Phases 
(ELTPs) 

Habitat 
Present 

Species 
Present 

Vascular Plants 

Blue monkshood 
Aconitum uncinatum 

Ranges through the 
Appalachians and the 

Allegheny Plateau 

Very rare, five pops.  
exist in one watershed. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Mesic Forest Communities:  perennial herb 
typically associated with moist, rocky forests.  It 
flowers from August to October. 

ELTP 13, 24, 25, 
26, 40, 41 

 
Yes 

 

 
Yes 

 

Roundleaf water-hyssop 
Bacopa rotundifolia 

Ranges across much of the 
central United States 

Only one population, 
possibly extirpated. 

(Lost River Unit) 

Shawnee Hills/Crawford 
Escarpment 

Ponds:  perennial herb of wet soil and pond 
margins.  Most often associated with sinkhole ponds 
in Indiana.  It flowers from July to October. 

 
ELTP 26, 40, 41, 

42 

 
Yes 

 

 
Yes 

 

Bluehearts  
Buchnera americana 

Eastern USA, from New 
York west to Kansas and 
Texas, south to Georgia 

Very rare, only three 
populations. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Barrens Communities:  perennial herb found in 
sandy soils of upland forests and prairies.  It flowers 
from July to September. 

ELTP 10, 20, 21, 
22 

 
Yes 

 

 
Yes 

 

Large yellow lady’s-slipper 
Cypripedium pubescens 
(=C. parviflorum var. pubescens) 

Ranges across much of the 
eastern North America 

Rare, sparsely distributed 
across the forest. 

Highland Rim/Brown 
County Hills - Shawnee 

Hills/Crawford Upland and 
Escarpment 

Mesic Forest Communities:  perennial herb found 
typically in rich forests.  It flowers from April to June.

ELTP 12, 13, 22, 
23, 24, 25, 26, 

 40, 41 

 
Yes 

 

 
Yes 

 

Trailing tick-trefoil 
Desmodium humifusum 

Atlantic Coastal Plain, and 
in Missouri and Indiana 

Very rare, only one 
population. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Dry Forest Communities:  a trailing vine-like 
perennial herb found in somewhat sandy, dry 
forests.  It flowers from July to August. 

ELTP 10, 11, 12, 
20, 21, 22, 23 

 
Yes 

 

 
Yes 

 

Yadkin panic-grass 
Dichanthelium (=Panicum) yadkinense 

Wide-spread across the 
eastern United States 

Very rare, only one 
recent population. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Mesic Forest Communities:  a perennial grass of 
moist or wet forests, often associated with 
calcareous soils.  It flowers from June to July. 

ELTP 13, 24, 25, 
26, 40, 41 

 
Yes 

 

 
Yes 

 

French’s shootingstar 
Dodecatheon frenchii 

Limited range, primarily in 
the Shawnee Hills section of 

the Interior Low Plateaus 

Rare, locally distributed
(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Cliff Communities:  perennial herb inhabiting deep 
shade under overhanging sandstone bluffs, typically 
within mesic hardwood forests.  It flowers from April 
to May. 

 
ELTP 30 

 
Yes 

 

 
Yes 

 

Trailing arbutus 
Epigaea repens 

Southern Canada south, 
especially in Appalachia and 

the Allegheny Plateau 

Very rare, five sparsely 
distributed pops. 

(Pleasant Run Unit) 

Highland Rim/Brown 
County Hills 

Dry Forest Communities:  creeping evergreen 
shrub found on acidic forest soils.  It flowers from 
April to July. 

ELTP 10, 11, 20, 
21 

 
Yes 

 

 
Yes 

 

White thoroughwort 
Eupatorium album 

Ranges mostly in the 
Coastal Plain and 

mountainous parts of the 
Eastern United States 

Rare, sparsely distributed 
in four populations. (Lost 

River, Tell City Units) 

Shawnee Hills/Crawford 
Upland and Escarpment 

Dry Forest Communities:  perennial herb that 
grows in open forests.  It flowers in mid-summer, 
typically in June. 

 
ELTP 10, 11, 12, 

20, 21, 22, 23 

 
Yes 

 

 
Yes 

 

Cluster fescue 
Festuca paradoxa 

Maryland to Minnesota, 
south to Georgia and east 

Texas 

Very rare, only one 
population. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Barrens Communities:  a grass found in open 
woods and prairies.  It flowers May to July. 

 
ELTP 10, 20, 21, 

22 

 
Yes 

 

 
Yes 

 

Yellow gentian 
Gentiana alba 

Minnesota east to Ontario, 
south to Missouri, Kentucky 

and Virginia 

Very rare, four 
populations. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Barrens Communities:  perennial herb found in 
open woods and prairies.  It flowers from August to 
October. 

 
ELTP 10, 20, 21, 

22 

 
Yes 

 

 
Yes 

 

Butternut 
Juglans cinerea 

 
Across much of eastern 

United States 

Rare, sparsely distributed 
across the forest. 

Highland Rim/Brown 
County Hills - Shawnee 

Hills/Crawford Upland and 
Escarpment 

Mesic Forest Communities:  a mesic forest tree 
typically found in floodplain and stream terrace 
forests.  It flowers from April to June. 

ELTP 12, 13, 22, 
23, 24, 25, 26, 

 40, 41 

 
Yes 

 

 
Yes 

 

Canada lily 
Lilium canadense 

Eastern Canada, south in 
the Appalachians to 

Alabama 

Very rare, four 
populations. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Dry Forest Communities:  perennial herb found in 
dry, rocky woods and in moist meadows.  It flowers 
typically in July. 

ELTP 10, 11, 12, 
20, 21, 22, 23 

 
Yes 

 
Yes 

Limestone adder’s tongue 
Ophioglossum engelmannii 

Missouri east to Virginia, 
southwest to Arizona and 
Mexico, then to Florida 

Very rare, five 
populations. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Barrens Communities:  a small fern found in dry, 
open areas in bedrock or on calcareous soils. It 
flowers from May to July.  

 
ELTP 10, 20, 21, 

22 

 
Yes 

 

 
Yes 

 

Illinois wood sorrel 
Oxalis illinoensis 

Southeastern Illinois and 
southern Indiana, and south 

to central Tennessee 

Rare, sparsely 
distributed. (Pleasant 
Run, Tell City Units) 

Highland Rim/Brown 
County Hills - Shawnee 
Hills/Crawford Upland 

Mesic Forest Communities:  a perennial herb 
found in moist forests, especially on calcareous 
substrates.  It typically flowers in May. 

ELTP 12, 13, 22, 
23, 24, 25, 26, 

 40, 41 

 
Yes 

 

 
Yes 

 

Allegheny-spurge 
Pachysandra procumbens 

Cumberland Plateau, the 
Tennessee River valley, and 

Mississippi 

Very rare, three sites on 
forest. (private land-Tell 

City Unit) 

Shawnee Hills/Crawford 
Upland 

Dry Forest Communities:  a low-growing sub-shrub 
of rich woodlands.  It flowers from April to May. 

ELTP 10, 11, 12, 
20, 21, 22, 23 

 
Yes 

 

 
Yes 
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Regional Forester Sensitive Species 
 

Geographic 
Distribution 

Forest 
Distribution 

Ecoregion 
Section/ 

Subsection 
Community Type 

and Habitat 
Ecological 

Landtype Phases 
(ELTPs) 

Habitat 
Present 

Species 
Present 

American ginseng 
Panax quinquefolius 

Ranges throughout much of 
the eastern United States 

Rare, sparsely distributed 
across the forest. 

Highland Rim/Brown 
County Hills - Shawnee 

Hills/Crawford Upland and 
Escarpment 

Mesic Forest Communities:  a perennial herb 
found in rich, moist forests.  It flowers from May to 
July. 

ELTP 12, 13, 22, 
23, 24, 25, 26, 

 40, 41 

 
Yes 

 

 
Yes 

 

Large-leaved phlox 
Phlox amplifolia 

Highland Rim, the southern 
Appalachians, and the 

eastern Ozarks 

Very rare, five records in 
two watersheds. 
(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Mesic Forest Communities:  perennial herb found 
in moist forests and wooded floodplains.  It requires 
mesic sites with some opening, rather than deeply 
shaded sheltered ravines.  It flowers from June to 
September. 

 
ELTP 13, 24, 25, 

26, 40, 41 

 
Yes 

 

 
Yes 

 

Small green woodland orchid 
Platanthera clavellata 

Ranges across much of 
eastern North America 

Very rare, only two 
populations. (Lost R., Tell 

City Units) 

Shawnee Hills/Crawford 
Upland 

Ponds:  a perennial herb found in moist, sandy, or 
gravelly borders of ponds, lakes, and sloughs.  It 
flowers from June to September. 

 
ELTP 40, 41, 42

 
Yes 

 

 
Yes 

 

Prairie parsley 
Polytaenia nuttallii 

Primarily the Midwestern 
prairies (Michigan, 

Wisconsin to Nebraska) 

Very rare, only one 
population. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Dry Forest Communities:  perennial herb of open 
woods and prairies.  The one site on the forest 
occurs in barrens.  It flowers from May to June. 

ELTP 10, 11, 12, 
20, 21, 22, 23 

 
Yes 

 

 
Yes 

 

Small skullcap 
Scutellaria parvula var. parvula 

Ranges through much of 
eastern USA, but more 
common to the north 

Very rare, only one 
population. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Dry Forest Communities:  a small, perennial herb 
inhabiting prairies, upland forests, and rock-ledges.  
It flowers from May to September. 

ELTP 10, 11, 12, 
20, 21, 22, 23 

 
Yes 

 

 
Yes 

 

Rock skullcap 
Scutellaria saxatilis 

Occurs primarily in the 
Allegheny Plateau and the 

Appalachians 

Very rare, only one 
population 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Mesic Forest Communities:  a perennial, reclining 
herb inhabiting moist, rocky forests along streams 
and the shade of cliffs.  It flowers from May to July. 

ELTP 13, 24, 25, 
26, 40, 41 

 
Yes 

 

 
Yes 

 

Clingman’s hedge-nettle 
Stachys clingmanii 

Mostly the mountains of 
Virginia and the Carolinas 

Very rare, only one 
population. 

(Pleasant Run Unit) 

Highland Rim/Brown 
County Hills 

Wetlands/Rivers:  a perennial herb found in wet 
soils of moist deciduous woodlands or floodplains.  It 
flowers from June to July. 

ELTP 40, 41, 42, 
43 

 
Yes 

 

 
Yes 

 

Eastern featherbells 
Stenanthium gramineum 

Ranges from Pennsylvania 
and Missouri south to 
Florida and Arkansas 

Very rare, only two 
populations. (Lost R., Tell 

City Units) 

Shawnee Hills/Crawford 
Escarpment 

Mesic Forest Communities:  a perennial herb 
found in moist woodlands, especially in areas of 
calcareous soils.  It flowers from June to September.

ELTP 13, 24, 25, 
26, 40, 41 

 
Yes 

 

 
Yes 

 

Bristle-fern 
Trichomanes boschianum 

Primarily found from the 
Interior Low Plateau to the 

Central Appalachians 

Very rare, only two 
populations. (Lost R., Tell 

City Units) 

Shawnee Hills/Crawford 
Upland 

Cliff Communities:  inhabits moist, shaded 
sandstone cliff overhangs.  It produces spores from 
June to September. 

 
ELTP 30 

 
Yes 

 

 
Yes 

 

Appalachian vittaria 
Vittaria appalachiana 

Located mostly in the 
southern Appalachians, and 

in southern Indiana 

Rare, only eleven 
populations. (Lost R., Tell 

City Units) 

Shawnee Hills/Crawford 
Upland 

Cliff Communities:  a fern gametophyte found on 
moist, shaded sandstone cliff overhangs.  This 
species typically occurs with mosses and liverworts.

ELTP 30 Yes Yes 

Barren strawberry 
Waldsteinia fragarioides 

Much of eastern USA, south 
to the Coastal Plain 

Very rare, only one 
population. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Dry Forest Communities:  a trailing, herbaceous 
plant inhabiting openings and sandstone bluffs on 
north aspects in dry forests.  It flowers from April to 
June. 

 
ELTP 10, 11, 12, 

20, 21, 22, 23 

 
Yes 

 

 
Yes 

 

Netted chain fern 
Woodwardia areolata 

Ranges from the Maritime 
Provinces, and the Ohio 

River valley south 

Very rare, only six 
populations. 

(Tell City Unit) 

Shawnee Hills/Crawford 
Upland 

Cliff Communities:  a fern found in moist, acidic 
habitats, all associated with sandstone outcrops on 
the Hoosier.  It produces spores form July to 
October. 

 
ELTP 30 

 
Yes 

 

 
Yes 

 

Nonvascular Plants 

Baeomyces lichen 
Baeomyces absolutus (=Dibaeis absoluta) 

Few scattered locations in 
North America 

Extremely rare, only 
three populations known 

on the forest. 

Shawnee Hills/Crawford 
Upland 

Cliff Communities:  lichen typically found on 
shaded, sandstone cliffs. 

 
ELTP 30 

 
Yes 

 
Yes 

 

Sword moss 
Bryoxiphium norvegicum 

Few scattered locations in 
the Midwest, Southeast, and 

Washington 

Extremely rare, only six 
populations known on the 

forest. 

Shawnee Hills/Crawford 
Upland 

Cliff Communities:  moss typically found on 
shaded, sandstone cliffs. 

 
ELTP 30 

 
Yes 

 

 
Yes 

 
        Rev 25 November 2005, KWL 
Hoosier National Forest Ecological Land Type Phases (ELTPs) 
 
Brown County Hills Subsection Crawford Upland Subsection 
ELTP 10:  Quercus prinus/Vaccinium, Dry Ridges ELTP 10:  Quercus stellata/Vaccinium, Dry Ridges 
ELTP 11:  Quercus alba-Acer saccharum/Parthenocissus, Dry-Mesic Ridges ELTP 11:  Quercus prinus/Vaccinium, Dry Ridges 
ELTP 12:  Fagus-Acer saccharum/Arisaema, Mesic Ridges ELTP 12:  Quercus alba-Acer saccharum/Parthenocissus, Dry-Mesic Ridges 
ELTP 13:  Acer saccharum/Arisaema-Jeffersonia, Mesic Ridges ELTP 13:  Fagus-Acer saccharum/Arisaema, Mesic Ridges 
ELTP 20:  Quercus prinus/Carex picta-Vaccinium, Dry Slopes ELTP 20:  Quercus stellata/Eryngium, Dry Slopes 
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ELTP 21:  Quercus alba-Acer saccharum/Parthenocissus, Dry-Mesic Slopes ELTP 21:  Quercus stellata/Vaccinium, Dry Slopes 
ELTP 22:  Fagus-Acer saccharum/Arisaema, Mesic Slopes ELTP 22:  Quercus prinus/Smilax-Vaccinium, Dry Slopes 
ELTP 23:  Acer saccharum/Jeffersonia, Mesic Slopes ELTP 23:  Quercus alba-Acer saccharum/Parthenocissus, Dry-Mesic Slopes 
ELTP 40:  Fagus-Acer saccharum/Arisaema, Mesic Bottomlands ELTP 24:  Fagus-Acer saccharum/Arisaema, Mesic Slopes 
ELTP 41:  Platanus/Asarum, Wet-Mesic Bottomlands ELTP 25:  Acer saccharum/Asarum, Wet-Mesic Slopes 
ELTP 42:  Fagus-Acer saccharum/Boehmeria-Asarum, Bottomlands ELTP 26:  Acer saccharum/Arisaema-Jeffersonia, Mesic Slopes 
ELTP 43:  Acer saccharum/Boehmeria, Bottomlands ELTP 30:  Acer rubrum-Quercus-Fagus/Hydrangea, Cliffs 
 ELTP 40:  Fagus-Acer saccharum/Arisaema, Mesic Bottomlands 
 ELTP 41:  Platanus/Asarum, Wet-Mesic Bottomlands 
 ELTP 42:  Acer saccharum/Boehmeria, Bottomlands 
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Table 59.  Summary of Potential Effects on Plants Designated as Regional Forester’s Sensitive Species on the 
Hoosier National Forest.  

 

Regional Forester Sensitive Species Habitat 
Species 
Present

Habitat 
Present 

Species 
Potentially 
Affected? 

Habitat 
Potentially
Affected? 

Effects Determination 
          1           2          3          4         5 

Vascular Plants 

Blue monkshood 
Aconitum uncinatum M Yes Yes Yes Yes MI         MI        MI        MI        MI 

Roundleaf water-hyssop 
Bacopa rotundifolia P Yes Yes Yes Yes MI         MI        MI        MI        MI 

Bluehearts  
Buchnera americana B Yes Yes Yes Yes BI          LI         BI        BI         BI 

Large yellow lady’s-slipper 
Cypripedium pubescens (=C. parviflorum 
var. pubescens) 

M Yes Yes Yes Yes MI         MI        MI        MI        MI 

Trailing tick-trefoil 
Desmodium humifusum D Yes Yes Yes Yes MI         MI        MI        MI        MI 

Yadkin panic-grass 
Dichanthelium (=Panicum) yadkinense M Yes Yes Yes Yes MI         MI        MI        MI        MI 

French’s shootingstar 
Dodecatheon frenchii C Yes Yes Yes Yes MI         MI        MI        MI        MI 

Trailing arbutus 
Epigaea repens D Yes Yes Yes Yes MI         MI        MI        MI        MI 

White thoroughwort 
Eupatorium album D/B Yes Yes Yes Yes MI         MI        MI        MI        MI 

Cluster fescue 
Festuca paradoxa B Yes Yes Yes Yes BI          LI         BI        BI         BI 

Yellow gentian 
Gentiana alba B/D Yes Yes Yes Yes BI          LI         BI        BI         BI 

Butternut 
Juglans cinerea M Yes Yes Yes Yes MI         MI        MI        MI        MI 

Canada lily 
Lilium canadense D Yes Yes Yes Yes MI         MI        MI        MI        MI 

Limestone adder’s tongue 
Ophioglossum engelmannii B Yes Yes Yes Yes BI          LI         BI        BI         BI 

Illinois wood sorrel 
Oxalis illinoensis M Yes Yes Yes Yes MI         MI        MI        MI        MI 

Allegheny-spurge 
Pachysandra procumbens D Yes Yes Yes Yes MI         MI        MI        MI        MI 

American ginseng 
Panax quinquefolius M Yes Yes Yes Yes MI         MI        MI        MI        MI 

Large-leaved phlox 
Phlox amplifolia M Yes Yes Yes Yes MI         MI        MI        MI        MI 

Small green woodland orchid 
Platanthera clavellata P,W Yes Yes Yes Yes MI         MI        MI        MI        MI 

Prairie parsley 
Polytaenia nuttallii D/B Yes Yes Yes Yes MI         MI        MI        MI        MI 
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Regional Forester Sensitive Species Habitat 
Species 
Present

Habitat 
Present 

Species 
Potentially 
Affected? 

Habitat 
Potentially
Affected? 

Effects Determination 
          1           2          3          4         5 

Small skullcap 
Scutellaria parvula var. parvula D Yes Yes Yes Yes MI         MI        MI        MI        MI 

Rock skullcap 
Scutellaria saxatilis M Yes Yes Yes Yes MI         MI        MI        MI        MI 

Clingman’s hedge-nettle 
Stachys clingmanii W/R Yes Yes Yes Yes MI         MI        MI        MI        MI 

Eastern featherbells 
Stenanthium gramineum M Yes Yes Yes Yes MI         MI        MI        MI        MI 

Bristle-fern 
Trichomanes boschianum C Yes Yes Yes Yes MI         MI        MI        MI        MI 

Appalachian vittaria 
Vittaria appalachiana C Yes Yes Yes Yes MI         MI        MI        MI        MI 

Barren strawberry 
Waldsteinia fragarioides D Yes Yes Yes Yes MI         MI        MI        MI        MI 

Netted chain fern 
Woodwardia areolata C Yes Yes Yes Yes MI         MI        MI        MI        MI 

Nonvascular Plants 

Baeomyces lichen 
Baeomyces absolutus (=Dibaeis absoluta) C Yes Yes Yes Yes MI         MI        MI        MI        MI 

Sword moss 
Bryoxiphium norvegicum C Yes Yes Yes Yes MI         MI        MI        MI        MI 

            Rev 25 November 2005, KWL 
Sensitive Species Determination:  
 

NI = No Impact  
BI = Beneficial Impact  
MI = May impact individuals or habitat, but not likely to cause trend toward federal listing or reduce viability for the population or species  
LI = Likely to impact individuals or habitat with the consequence that the action may contribute towards federal listing or result in reduced 
 viability for the population or species. 

 
Regional Forester Sensitive Species Habitat Associations:  
 

C = Cliffs  
M = Mesic forests 
D = Dry forests 
B = Barrens  
W = Wetlands  
P = Ponds, lakes, and waterholes  
R = Streams and riparian corridors 

 
Cliffs  Cliffs are areas characterized by their vertical exposures of resistant bedrock, and may have associated overhangs.  The upper portion 

of cliffs is often within the dry forest community while the lower part is in mesic forest. 
 
Mesic Forest  Typically dominated by large trees that create a canopy closure of greater than 80 percent.  Soils drain well, and may be rocky.  Their 

aspect and elevation largely determine which species dominate.  Oaks are typical of south and west facing slopes.  Beech and sugar 
maple are more frequent on north and east aspects and in ravine bottoms.  Forest composition may vary with the type and depth of 
bedrock. 

 
Dry Forests   Dominated by trees which that a canopy closure of greater than 80 percent.  Soils are rocky and typically excessively drained.  Oaks are 

typical of south and west facing upper slopes and on ridgetops.  Forest composition may vary with the type and depth of bedrock. 
 
Barrens  Communities having tree canopy cover of 20 to 60 percent usually of post oak (Quercus stellata) and a ground cover dominated by 

prairie grasses, especially Indian grass (Sorghastrum nutans), little bluestem (Andropogon scoparius), and big bluestem (A. gerardii).  
They have thin soils over limestone or occasionally sandstone bedrock.  The barrens exist as isolated communities within the matrix of 
dry forests. 

 
Wetlands  Are flooded areas or have hydric soils, and have a cover of vegetation consisting of either woody (swamp0 or herbaceous (marsh).  The 

vegetation can be quite variable depending on frequency and duration of flooding.  These areas may be either natural or artificial. 
 
Ponds This habitat designation pertains largely to fish species stocked in either man-made or natural ponds, but these areas also provide 

habitat for some sensitive plants that inhabit wet soils along pond margins. 
 
Rivers  Streams providing habitat are rocky narrow streambeds, particularly those with calcareous substrates or marshes in floodplains. 
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