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Introduction 

Under the National Forest Management Act (NFMA) the Forest Service is charged with providing for a 
diversity of plant and animal communities consistent with overall multiple-use objectives. Management 
Indicator Species (MIS) are a planning tool used to accomplish this requirement (36 CFR 219.19 of 
1982 Regulations). They are selected during forest planning “because their population changes are 
believed to indicate the effects of management activities” (36 CFR 219.19(a) (1)) on important elements 
of plant and animal diversity. They and their habitat needs are used to set management objectives and 
minimum management requirements, to focus effects analysis, and to monitor effects of Forest Plan 
implementation. The George Washington and Jefferson Forest Plans are designed to provide habitat 
conditions needed to maintain viable populations of all MIS, along with other species that use similar 
habitats. 

Wildlife, fish, and plant species are managed in cooperation with the Virginia Department of Wildlife 
Resources (VDWR), Virginia Department of Conservation and Recreation – Division of Natural 
Heritage (VDCR-DNH), West Virginia Department of Natural Resources (WVDNR), and the Kentucky 
Department of Fish and Wildlife Resources (KDFWR). The respective states set policy for hunting and 
fishing regulations and law enforcement programs. The Forest Service manages fish and wildlife habitat 
conditions. This discussion focuses on the habitat conditions that support the wildlife populations that 
are managed by the States. 

This report focuses on the effects of Forest Service management on the habitat conditions that support 
Management Indicator Species. 

All cites to the 219 regulations are to the 1982 planning rule (September 30, 1982 (47 FR 43026)), and 
amended in part on June 24, 1983 (48 FR 29122), and on September 7, 1983 (48 FR 40383) in effect 
prior to November 9, 2000. 

 Identification of Management Indicator Species 

2014 George Washington Plan Management Indicator Species 

Table 1 shows the Management Indicator Species (MIS) for the 2014 Revised Land and Resource 
Management Plan of the George Washington National Forest (2014 GWNF Plan). The MIS can also be 
found in the 2014 GWNF Plan pages 2-18 and 2-19. Each MIS has a relationship with a certain type of 
preferred habitat. The habitat preferred by the species is discussed under each species discussion. 
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Table 1. GWNF Plan Management Indicator Species (MIS) 

Biological/Ecological 
Community Indicators 

Threatened, Endangered, 
or Sensitive Species Special Habitat Indicators Demand Species 

Hooded Warbler Cow Knob Salamander Pileated Woodpecker  Black Bear  

Scarlet Tanager  Ovenbird  Eastern Wild Turkey  

Pine Warbler  Chestnut-sided Warbler White-tailed Deer  

Eastern Towhee  Acadian Flycatcher  

Brook Trout     

Beaver    

 

    

2004 Jefferson Plan Management Indicator Species 

Table 2 shows the MIS for the 2004 Revised Land and Resource Management Plan for the Jefferson 
National Forest (2004 JNF Plan) The MIS can also be found in the 2004 JNF Plan Table 2-3, page 2-12. 
Six species are the same as those MIS identified for the GWNF. Each MIS has a relationship with a 
certain type of preferred habitat. The habitat preferred by the species is discussed under each species 
discussion. 

Table 2. JNF Plan Management Indicator Species (MIS) 

Biological/Ecological 
Community Indicators 

Threatened, Endangered, 
or Sensitive Special Habitat Indicators Demand Species 

Hooded Warbler Peaks of Otter Salamander Pileated Woodpecker  Black Bear  

Scarlet Tanager  Ovenbird  Eastern Wild Turkey  

Pine Warbler  Chestnut-sided Warbler White-tailed Deer  

Eastern Towhee  Acadian Flycatcher  

Wild Trout    
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Trends in Forest Service Management Activities 
Associated with MIS Habitats 

Table 3 displays historic trends in key management activities across the Forests. 

Table 3. Combined Management Activities Trend Combined Across Both the GWNF and JNF Forests 

Year 
Timber Harvest 

(Acres) 

Timber Cut 
 (Million Bd. 

Ft.) 

Prescribed 
Burning 
(Acres) 

Permanent 
Grassland/ 
Shrubland 

Maintenance* 
(Acres) 

Gypsy Moth 
Aerial Spraying 

 (Acres) 

Road 
Construction 

(Miles) 

1976 N/A 43.4 N/A N/A 0 N/A 

1977 N/A 25.7 N/A N/A 0 N/A 

1978 N/A 25.0 N/A N/A 0 N/A 

1979 N/A 31.8 N/A N/A 0 31 

1980 N/A 40.8 N/A N/A 0 37 

1981 N/A 54.7 N/A N/A 0 40 

1982 N/A 46.9 N/A N/A 0 N/A 

1983 N/A 56.0 N/A N/A 0 N/A 

1984 N/A 57.6 N/A N/A 0 N/A 

1985 N/A 72.9 N/A N/A 0 82.8 

1986 N/A 62.8 655 N/A 0 60.5 

1987 N/A 61.6 1,129 N/A 200 43.0 

1988 6,911 69.2 975 N/A 24,729 43.3 

1989 5,342 62.9 1,269 N/A 17,916 23.5 

1990 5,162 62.5 2,810 N/A 8,121 5.3 

1991 6,095 69.4 1,581 N/A 4,368 20.4 

1992 6,105 57.3 1,933 10,536 2,541 12.6 

1993 5,668 60.6 3,115 10,620 6,855 12.1 

1994 5,431 57.3 2,028 11,580 4,735 6.4 

1995 4,422 55.7 3,094 11,260 4,800 5.8 

1996 3,182 45.1 2,114 10,319 2,015 7.42 

1997 4,897 34.2 3,788 10,439 3,000 Research 3.7 
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Year 
Timber Harvest 

(Acres) 

Timber Cut 
 (Million Bd. 

Ft.) 

Prescribed 
Burning 
(Acres) 

Permanent 
Grassland/ 
Shrubland 

Maintenance* 
(Acres) 

Gypsy Moth 
Aerial Spraying 

 (Acres) 

Road 
Construction 

(Miles) 

1998 2,742 35.3 11,874 10,623 3,000 Research 1.3 

1999 2,226 36.5 7,985 11,280 0 3.2 

2000 2,369 27.5 5,136 11,128 0 0.1 

2001 1,957 23.1 5850 10,728 4,338 2.8 

2002 1,213 19.0 5550 10,626 4,889 0.3 

2003 1,015 16.9 10,395 11,030 0 0.2 

2004 1,024 21.5 13,619 7,925 0 2.0 

2005 1,583 21.4 15,672 5,909 239 1.4 

2006 996 15.7 6,676 6,302 158 4.2 

2007 1,212 19.8 10,053 10,948 5,540 1.8 

2008 1,166 21.3 19,775 10,985 8,505 0.0 

2009 1,164 17.2 15,483 10,480 15,356 0.0 

2010 1,057 19.2 20,586 10,692 0 0.0 

2011 1,206 19 1,372 10,196 0 3.7 

2012 569 11.8 15,437 9,899 0 0.0 

2013 810 13.2 19,775 11,163 0 0.0 

2014 567 12.85 22,081 11,258 0 0.0 

2015 1,113 4.8 9,086 11,500 21,746 1.2 

2016 884 18.2 544 11,250 8,362 1.5 

2017 1,550 18.2 8,080 11,146 5,146 0.0 

2018 920 15.7 15,194 11,065 4,588 7.2 

2019 919 22.2 14,649 11,264 23,513 0.0 

       

 N/A: Information Not Available 

* Management activities include active grazing and mowing 

Volume Harvested utilizes 0.66 conversion factor from cubic feet for comparison with previous years. 
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Forested Age Class Distribution Trend 

Management Indicator Species are monitored on the George Washington and Jefferson National Forests 
(GWJNF or Forests) through the use of both population data and habitat data. An evaluation of the 
trends in population data for each MIS is presented later in this document. Habitat condition is one of 
the primary factors influencing population levels for these species; and Table 4 displays the trends in 
forest age class, a key habitat parameter. Note that the change in total acreage on both Forests between 
2007 and 2014 is due to a change in the dataset and the way that the acreage is calculated, not because of 
the sale or exchange of NFS lands.  

Table 4. Age Class Distribution for All Forested Land 1989, 2007, 2014, and 2019 

 Age 1989 % 2007 % 2014 % 2019 % 

JN
F 

0-10 26,269 3.9% 2,146 0.3% 2,932 0.4% 294 0.0% 

11-20 25,682 3.8% 12,322 1.7% 3,659 0.5% 1,661 0.2% 

21-30 13,122 1.9% 17,253 2.4% 17,650 2.5% 10,257 1.2% 

31-40 6,967 1% 26,349 3.7% 16,227 2.3% 19,577 2.4% 

41-50 29,840 4.4% 10,622 1.5% 23,561 3.4% 22,277 2.7% 

51-60 121,277 17.9% 8,352 1.2% 9,632 1.4% 15,901 1.9% 

61-70 173,584 25.6% 39,544 5.5% 12,305 1.8% 8,087 1.0% 

71-80 115,851 17.1% 148,865 20.8% 57,753 8.2% 26,482 3.2% 

81-90 55,392 8.3% 176,672 24.7% 157,205 22.4% 114,584 13.8% 

91-100 29,911 4.4% 115,216 16.1% 163,525 23.3% 276,981 33.4% 

101-
110 43,927 6.5% 51,595 7.2% 92,416 13.2% 155,146 18.7% 

111-
120 17,835 2.6% 26,551 3.7% 45,069 6.4% 61,886 7.5% 

121-
130 9,499 1.4% 48,507 6.8% 33,418 4.8% 27,912 3.4% 

131-
140 4,860 0.7% 17,983 2.5% 38,421 5.5% 47,667 5.7% 

141-
150+ 3,149 0.5% 14,726 2.1% 27,069 3.9% 40,606 4.9% 

 Total 677,165 100% 716,703 100% 700,842 100.0% 830,093 100.0% 

G
W

N
F 

0-10 44,367 4.3% 7,576 0.7% 7,793 0.7% 969 0.1% 

11-20 32,524 3.1% 27,124 2.6% 14,323 1.4% 7,678 0.8% 
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 Age 1989 % 2007 % 2014 % 2019 % 

21-30 22,987 2.2% 26,705 2.6% 29,142 2.8% 22,132 2.2% 

31-40 3,309 0.3% 40,328 3.9% 26,641 2.6% 28,915 2.9% 

41-50 5,490 0.5% 11,503 1.1% 40,304 3.9% 30,704 3.1% 

51-60 31,822 3.1% 3,681 0.4% 6,255 0.6% 20,270 2.0% 

61-70 101,660 9.8% 8,332 0.8% 3,989 0.4% 3,120 0.3% 

71-80 214,257 20.7% 44,620 4.3% 13,000 1.2% 5,398 0.5% 

81-90 218,002 21.1% 133,311 12.8% 55,084 5.3% 27,350 2.8% 

91-100 115,456 11.2% 228,543 21.9% 156,022 15.0% 93,172 9.4% 

101-
110 79,291 7.7% 203,317 19.5% 226,638 21.8% 203,013 20.5% 

111-
120 63,294 6.1% 90,055 8.6% 181,114 17.4% 217,924 22.0% 

121-
130 33,702 3.3% 75,189 7.2% 78,875 7.6% 107,290 10.8% 

131-
140 26,012 2.5% 55,786 5.3% 72,018 6.9% 71,786 7.2% 

141-
150+ 42,546 4.1% 88,445 8.5% 129,095 12.4% 152,552 15.4% 

 Total 1,034,719 100% 1,044,515 100% 1,040,293 100.0% 992,281 100.0% 

C
om

bi
ne

d 
G

W
JN

Fs
 

0-10 70,636 4.1% 9,722 0.6% 10,725 0.6% 1,263 0.1% 

11-20 58,206 3.4% 39,446 2.2% 17,982 1.0% 9,339 0.5% 

21-30 36,109 2.1% 43,958 2.5% 46,792 2.7% 32,389 1.8% 

31-40 10,276 0.6% 66,677 3.8% 42,868 2.5% 48,492 2.7% 

41-50 35,330 2.1% 22,125 1.3% 63,865 3.7% 52,981 2.9% 

51-60 153,099 8.9% 12,033 0.7% 15,887 0.9% 36,171 2.0% 

61-70 275,244 16.1% 47,876 2.7% 16,294 0.9% 11,207 0.6% 

71-80 330,108 19.3% 193,485 11% 70,753 4.1% 31,880 1.7% 

81-90 273,394 16% 309,983 17.6% 212,289 12.2% 141,934 7.8% 

91-100 145,367 8.5% 343,759 19.5% 319,547 18.4% 370,153 20.3% 

101-
110 123,218 7.2% 254,912 14.5% 319,054 18.3% 358,159 19.7% 

111-
120 81,129 4.7% 116,606 6.6% 226,183 13.0% 279,810 15.4% 
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 Age 1989 % 2007 % 2014 % 2019 % 

121-
130 43,201 2.5% 123,696 7% 112,293 6.4% 135,202 7.4% 

131-
140 30,872 1.8% 73,769 4.2% 110,439 6.3% 119,453 6.6% 

141-
150+ 45,695 2.7% 103,171 5.9% 156,164 9.0% 193,158 10.6% 

 Total 1,711,884 100% 1,761,218 100% 1,741,135 100.0% 1,822,374 100.0% 
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Monitoring and Evaluation of Management Indicator 
Species 

Management Indicator Species are monitored on the Forests through use of both population and habitat 
data. Habitat condition is one of the primary factors influencing population levels for these species; 
therefore, an assessment of trends in key habitat parameters also is important. In this section, population 
and habitat data for each MIS is discussed, with the Forest’ data combined for MIS in common. 
Important differences in population trends or numbers between the Forests are highlighted where they 
occur. 

Ecological, Biological Community, or Special Habitat Indicators 

State wildlife agencies do not monitor populations of most ecological indicators. For avian species, 
population trend data available from the Breeding Bird Survey (BBS) Program (administered by the 
U.S. Geological Survey (USGS) Patuxent Wildlife Research Center) and from the GWJNF’s avian point 
count monitoring program, part of the Southern Region’s avian point count monitoring program. 
Analysis of the BBS data has been conducted for the years 1966 through 2018. The avian point count 
monitoring program has been active since 1994 on the GWNF and since 1997 on the JNF. In 2018 804 
point counts were completed across the GWJNF. When reviewing and comparing the BBS data and the 
avian point count data, an important distinction is that BBS data is presented as the average number of 
birds seen or heard per route, while the GWJNF point count data is presented as average number of 
birds’ seen/heard per point per year. In addition, BBS trend data is available at the state level and 
regional level, while the avian point count data is specific to the GWJNF’s. 

 

 



George Washington and Jefferson National Forests 

FY 2015 to 2019 M & E Report Appendix G – MIS   11 

Pileated Woodpecker (Dryocopus pileatus) 

 

Photo 1. Pileated woodpecker (Dryocopus pileatus) 

Reason for Selection 

The pileated woodpecker (Dryocopus pileatus) was selected because trends in presence and abundance 
of this species across the forest will help indicate the effectiveness of management in maintaining 
desired conditions relative to abundance of snags. It is the MIS for Monitoring Question 4 (How well are 
key terrestrial habitat attributes being provided?) in the 2004 JNF Plan and Monitoring Question 6 
(How are changes in Management Indicator Species and the relationship to their habitats reflecting the 
effectiveness of management activities in achieving desired conditions and objectives?) in the 2014 
GWNF Plan. 

Plan Habitat Objectives  

The 2004 JNF Plan specifies maintaining 84,000 acres of mixed mesophytic forest communities, 
sustaining 75% in a mid- to late- successional condition and 78,000 acres in nine community types in an 
old growth or late-successional condition (2004 JNF Plan, page 2-12). The 2014 GWNF Plan specifies 
maintaining over 60% of all forest communities in mid or older successional conditions, to enhance the 
presence of large available snags and cavities (2014 GWNF Plan, pages 2-10 through 2-16). 
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Description of Monitoring Method  

USGS Breeding Bird Surveys (BBS) data and GWJNF avian point count data are used.  

Habitat Trend  

Table 4 shows that 88.6% of the forested acres on the GWJNF’s are in a mid- to late-successional age 
class structure.  

Population Trend  

USGS BBS data indicates an increasing trend of pileated woodpeckers in the Appalachian Region 
(Figure 1). USFS Avian Monitoring data indicates a stable trend for pileated woodpeckers on the 
GWJNFs (Figure 12). 

 

Figure 1. Trend In BBS Data Of Pileated Woodpeckers Across the Appalachian Region, 1966 To 2015.  

Source: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html  

http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
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Figure 2. Trend in USFS Avian Point Count Data of Pileated Woodpeckers across the GWJNFs, 1994 to 2018.  

Source: Southern Region Avian Monitoring Database 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Pileated woodpecker was selected as an indicator of the presence of mature forests with dead or dying 
trees at least 20” in diameter, in which the birds excavate their nest cavities. Pileated woodpeckers 
generally prefer mature forests near riparian areas (Hamel 1992). This species is a primary cavity 
nester/excavator, requiring large snags for nesting cavities and large dead trees for feeding. Generally, 
this species requires trees greater than 15 inches DBH for cavities, but prefers trees greater than 20 
inches DBH. Nests may occur in a variety of trees including oak, hickory, maple, hemlock, and pine. 
The maintenance of older age forests, in relatively un-fragmented blocks, will provide optimum pileated 
woodpecker habitat. Aging forests should provide adequate snag numbers for all cavity-nesting species. 
The amount of older aged forest, along with its large snag component, continues to increase across the 
Forest and so should continue to provide habitat for this woodpecker. 

Based on the results of monitoring data and habitat evaluation, this species is showing stable population 
trends on the GWJNF’s and increasing trends across the Appalachian Region. Pileated woodpeckers 
have the abundance and distribution across the Forests that will provide for its persistence into the 
foreseeable future. 

Recommendation  

No change in direction for the pileated woodpecker is recommended. Continue monitoring. 
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Ovenbird (Seiurus aurocapillus) 

 

Figure 3. Ovenbird (Seiurus aurocapillus) 

 

Reason for Selection:  

Ovenbird (Seiurus aurocapillus) is one of four MIS for Monitoring Question 3 (Are key successional 
stage habitats being provided?) in the 2004 JNF Plan and Monitoring Question 6 (How are changes in 
Management Indicator Species and the relationship to their habitats reflecting the effectiveness of 
management activities in achieving desired conditions and objectives?) in the 2014 GWNF Plan. 

Ovenbird was selected because trends in presence and abundance of these species in mature deciduous 
forests will be used to help indicate the effectiveness of management in maintaining desired condition 
relative to forest interior habitats (2014 GWNF Plan, page 2-19 and 2004 JNF Plan, pg. 5-4).  

Plan Habitat Objectives 

For the For the JNF, maintain 84,000 acres of mixed mesophytic forest communities, sustaining 75% in 
a mid- to late- successional condition and 78,000 acres in nine community types in an old growth or 
late-successional condition (2004 JNF Plan, page 2-12). For the GWNF, maintain 61,000 acres of cove, 
sustaining 57% in mid to late successional conditions and 756,000 acres of oak forest and woodlands, 
sustaining 88% in mid to late successional conditions (2014 GWNF Plan, pages 2-9 through 2-19)   
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Description of Monitoring Method 

The USGS Breeding Bird Surveys (BBS) are used. GWJNF avian point counts are also used in addition 
to BBS. 

Habitat Trend  

Table 4 shows that 88.6% of the forested acres on the GWJNF’s are in a mid- to late-successional age 
class structure. 

Population Trend  

USGS BBS data indicates an increasing trend of ovenbirds in the Appalachian Region (Figure 4). USFS 
Avian Monitoring data indicates a stable to increasing trend for ovenbirds on the GWJNFs (Figure 5). 

 

Figure 4. Trend In BBS Data Of Ovenbirds Across the Appalachian Region, 1966 To 2015.  

Source: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html  

 

 

http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
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Figure 5. Trend in USFS Avian Point Count Data of Ovenbirds across the GWJNFs, 1994 to 2018.  

Source: Southern Region Avian Monitoring Database 

 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Ovenbirds breed in upland deciduous or mixed deciduous/pine forests with a moderately dense 
understory. They nest on the ground and build a covered nest from leaf litter. (Robbins, et al. 1989). 
While the need for large patches of mature forested habitat has been well documented for many 
migratory birds species, including ovenbirds and worm-eating warblers, evidence is mounting that early 
successional habitats are also important for these same species during the critical time period just after 
breeding and during migration (Anders et al. 1996 and 1998, Vega Rivera et al. 1998 and 1999, Pagen et 
al. 2000, and Hunter et al. 2001). Recent research has documented that adult and fledgling ovenbirds and 
worm-eating warblers (as well as many other mature forest bird species such as wood thrushes, red-eyed 
vireos, Kentucky warblers, black-and-white warblers, and hooded warblers) move from their nesting 
habitats in mature forests to areas characterized by dense, woody vegetation, abundant insect 
availability, and the presence of ripe fruits (Anders et al. 1998, Vega Rivera et al. 1998, 1999). These 
areas provide ‘safe havens’ for molting, abundant food for the buildup of fat reserves for migration, and 
protection from predators. Habitats supporting this kind of vegetation include open oak, oak/pine, and 
pine woodlands, patches of early successional habitat resulting from insect infestation and natural 
disturbance such as ice storms, patches of early successional habitat where the overstory had been 
thinned or harvested in some way (modified shelterwood, clear cut, high-grading), areas of second 
growth scrub/deciduous saplings located along forest borders and old fields, and mature riparian forests 
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with a dense understory (Anders et al 1998, Vega Rivera et al. 1998, 1999). Several studies have also 
documented the need for patches of early successional woody habitat within a largely forested landscape 
to provide abundant food resources and protective cover for migratory bird species during migration 
(Kilgo et al. 1999, Suthers et al. 2000, Hunter et al. 2001). These studies strongly recommend 
conservation strategies that maintain large tracts of mature forest, within which there is a mosaic of 
different forest types and ages (early and mid-successional forest stands), to provide the habitat 
requirements needed by migratory birds such as ovenbirds and worm-eating warbler during all of their 
life stages here in North America.  

Based on the current age-class structure of forested land in the GWJNF’s, 88% of all forest types are 
mature (71-150+ years) (See Table 4). Current active forest management in the last 10 years has created 
10,725 acres of early successional habitat, or 0.6% of the total forested acres (Table 4). Current 
prescribed burning has effected 1,372 to 22,081 acres per year, for a 10 year total of 160,525 acres or 
9% of the total forested acres treated (Table 3). These activities, in addition to natural disturbances and 
continued maturation of the forest, should provide patches of early successional woody habitat, as well 
as restoring and maintaining open oak, oak/pine, and pine woodlands. Combined with the maintenance 
of over 80% of forested acres in mature forest condition, the GWJNF’s should be able to provide the 
mosaic of forest types and ages recommended by research for migratory birds such as ovenbirds and 
worm-eating warblers during the life history stages (breeding, post-breeding, migration) that they utilize 
GWJNF’s lands.  

Based on the results of monitoring data and habitat evaluation, ovenbirds exhibit stable to increasing 
population trends on the GWJNF’s as well as state-wide and region-wide, and have the abundance and 
distribution across the Forests that will provide for their persistence into the foreseeable future. 

Recommendation  

No change in direction for either the ovenbird or warbler is recommended. Continue monitoring. 
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Hooded Warbler (Wilsonia citrina) 

 

Figure 6. Hooded warbler (Wilsonia citrina) 

Reason for Selection  

The hooded warbler (Wilsonia citrina) was selected because trends in presence and abundance of this 
species in mature mesic deciduous forests will help indicate the effectiveness of management in 
providing dense understory and mid-story structure within these forest communities. It is one of three 
MIS for Monitoring Question 2 (Are landscape and stand level composition, structure, and function of 
major forest communities within desirable ranges of variability?) in the 2004 JNF Plan and Monitoring 
Question 6 (How are changes in Management Indicator Species and the relationship to their habitats 
reflecting the effectiveness of management activities in achieving desired conditions and objectives?) in 
the 2014 GWNF Plan.   

Plan Habitat Objectives  

For the JNF, implement 400- 600 acres of habitat improvement per year to increase structural diversity 
for migratory birds in mid to late successional mixed mesophytic, northern hardwood, mesic oak forests, 
or xeric oak and oak-pine woodlands and maintain 84,000 acres of mixed mesophytic forest 
communities, sustaining 75% in a mid- to late- successional condition and at least 50% in the late-
successional condition by the end of the planning period. (2004 JNF Plan, pp. 2-12, 2-13, and 2-24). For 
the GWNF, maintain 61,000 acres of cove, sustaining 57% in mid to late successional conditions and 
756,000 acres of oak forest and woodlands, sustaining 88% in mid to late successional conditions (2014 
GWNF Plan, pages 2-9 through 2-19). 

Description of Monitoring Method  

The USGS Breeding Bird Surveys (BBS) are used. GWJNF avian point counts are used in addition to 
BBS. 
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Habitat Trend  

Table 4 shows that 88.6% of the forested acres on the GWJNF’s are in a mid- to late-successional age 
class structure. Table 3 shows the acreage of timber harvest and prescribed fire on the GWJNF.  

Population Trend  

USGS BBS data indicates an increasing trend of hooded warblers in the Appalachian Region (Figure 7). 
USFS Avian Monitoring data indicates a stable trend for hooded warblers on the GWJNFs (Figure 8).  

 

Figure 7. Trend In BBS Data Of Hooded Warblers Across the Appalachian Region, 1966 To 2015.  

Source: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html  

 

 

http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
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Figure 2. Trend in USFS Avian Point Count Data of Hooded Warblers across the GWJNFs, 1994 to 2018.  

Source: Southern Region Avian Monitoring Database 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Hooded warblers occur in deciduous, mixed deciduous/coniferous forest types, near or in riparian areas 
(Hamel 1992, Robbins et al. 1989). Hooded warblers are associated with canopy gaps and other small 
patches of dense woody vegetation in an otherwise mature forest (Robbins et al. 1989, Hunter et al. 
2001). After breeding, both fledglings and adults move to areas characterized by dense, woody 
vegetation, abundant insect availability, and the presence of ripe fruits (Morton 1990, Evans Ogden and 
Stutchbury 1997, Anders et al. 1998, Vega Rivera et al. 1998, 1999). These areas provide ‘safe havens’ 
for molting, abundant food for the buildup of fat reserves for migration, and protection from predators. 
Habitats supporting this kind of vegetation include open oak, oak/pine, and pine woodlands, patches of 
early successional habitat resulting from insect infestation and natural disturbance such as ice storms, 
patches of early successional habitat where the overstory had been thinned or harvested in some way 
(modified shelterwood, clear cut, high-grading), areas of second growth scrub/deciduous saplings 
located along forest borders and old fields, and mature riparian forests with a dense understory (Anders 
et al 1998, Vega Rivera et al. 1998, 1999). The 2004 JNF Plan selected hooded warbler because trends in 
presence and abundance of this species in mature mesic deciduous forests will help indicate the 
effectiveness of management in providing dense understory and mid-story structure within these forest 
communities. Based on the current age-class structure of forested land in the GWJNF’s, 88% of all 
forest types are mature (71-150+ years) (See Table 4). Current active forest management in the last 10 
years has created 10,725 acres of early successional habitat, or 0.6% of the total forested acres (Table 3). 
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Current prescribed burning has effected 1,372 to 22,081 acres per year, for a 10 year total of 160,525 
acres or 9% of the total forested acres treated (Table 3). Permanent grassland/shrubland maintenance 
activities has effected 5,900 to 11,163 acres per year, or 0.3% to 0.6% of the total GWJNF acres per year 
(Table 4). All of these activities, in addition to natural disturbances and continued maturation of the 
forest, should provide patches of early successional woody habitat, permanent grassland/shrubland 
habitat, as well as restoring and maintaining open oak, oak/pine, and pine woodlands). Recent studies 
strongly recommend conservation strategies that maintain large tracts of mature forest, within which 
there is a mosaic of different forest types and ages (early and mid-successional forest stands), as well as 
mature riparian forest, to provide the habitat requirements needed by migratory birds during all of their 
life stages here in North America, including the hooded warbler (Kilgo et al. 1999, Suthers et al. 2000, 
Hunter et al. 2001)(see also discussion under ovenbird and worm-eating warbler). Combined with the 
maintenance of over 80% of forested acres in mature forest condition, the GWJNF’s should be able to 
provide the mosaic of forest types and ages recommended by research for migratory birds such as 
hooded warbler during the life history stages (breeding, post-breeding, migration) that they utilize 
GWJNF’s lands. With overall stable population trends of hooded warbler on the GWJNF’s and stable to 
increasing trends at the Appalachian Regional level, hooded warblers have the abundance and 
distribution across the Forests that will provide for their persistence into the foreseeable future. 

Recommendation 

No change in direction for the hooded warbler. Continue monitoring. 

Scarlet Tanager (Piranga olivacea) 

 

Figure 9. Scarlet tanager (Piranga olivacea) 

Reason for Selection  

The scarlet tanager (Piranga olivacea) was selected because trends in presence and abundance of this 
species in mid- and late-successional oak and oak-pine forests will help indicate the effectiveness of 
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management in maintaining desired conditions in these forest communities. It is one of three MIS for 
Monitoring Question 2 (Are landscape and stand level composition, structure, and function of major 
forest communities within desirable ranges of variability?) in the 2004 JNF Plan and Monitoring 
Question 6 (How are changes in Management Indicator Species and the relationship to their habitats 
reflecting the effectiveness of management activities in achieving desired conditions and objectives?) in 
the 2014 GWNF Plan.   

Plan Habitat Objectives  

For the JNF, implement habitat improvement treatments to increase structural diversity for migratory 
birds in mid to late successional xeric oak and oak-pine woodlands, maintain existing dry-mesic oak, dry 
and dry-mesic oak-pine, dry and xeric oak forest communities through a combination of timber harvest, 
prescribed burning and wildland fire use across 28,000 acres per decade (2004 JNF Plan, pp. 2-12, 2-13, 
and 2-24). For the GWNF, maintain 61,000 acres of cove, sustaining 57% in mid to late successional 
conditions and 756,000 acres of oak and oak-pine forest and woodlands, sustaining 88% in mid to late 
successional conditions (2014 GWNF Plan, pages 2-9 through 2-19). 

Description of Monitoring Method  

The USGS Breeding Bird Surveys (BBS) are used. GWJNF avian point counts are used in addition to 
BBS. 

Habitat Trend 

Table 4 shows that greater than 88% of the forested acres on the GWJNF’s are in a mid- to late-
successional age class structure. Table 3 shows the acreage of timber harvest and prescribed fire on the 
GWJNF.  

Population Trend  

USGS BBS data indicates a variable but overall stable trend of scarlet tanagers in the Appalachian 
Region (Figure 10). USFS Avian Monitoring data also indicates a stable trend for scarlet tanager on the 
GWJNFs (Figure 11).  
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Figure 10. Trend In BBS Data Of Scarlet Tanagers Warblers Across the Appalachian Region, 1966 To 2015.  

Source: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html  

 

 

 

Figure 11. Trend in USFS Avian Point Count Data of Scarlet Tanagers across the GWJNFs, 1994 to 2018.  

Source: Southern Region Avian Monitoring Database 

http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
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Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Scarlet tanagers occur in deciduous, mixed deciduous/coniferous and coniferous forest types in the 
Appalachian region (Rosenburg et al. 1999). In the Appalachian region, research has indicated that 
scarlet tanagers do not show area sensitivity in moderately or heavily forested landscapes (Rosenburg et 
al. 1999). The 2004 JNF Plan selected scarlet tanager because trends in presence and abundance of this 
species in mid- and late-successional oak and oak-pine forests will help indicate the effectiveness of 
management in maintaining desired conditions in these forest communities (2004 JNF Plan, pg. 5-4). 
Table 4 shows that 88% of the forested acres on the GWJNF’s are in a mid- to late-successional age 
class structure. Table 3 shows the acreage of timber harvest is staying at around 1,000 acres/year and 
prescribed fire is increasing in acreage on the Forest, which is within parameters of habitat objectives 
stated in the 2004 JNF Plan. Recent research strongly recommend conservation strategies that maintain 
large tracts of mature forest, within which there is a mosaic of different forest types and ages (early and 
mid-successional forest stands), as well as mature riparian forest, to provide the habitat requirements 
needed by migratory birds during all of their life stages here in North America, including the scarlet 
tanager (Kilgo et al. 1999, Suthers et al. 2000, Hunter et al. 2001)(see also discussion under ovenbird 
and worm-eating warbler). Combined with the maintenance of over 80% of forested acres in mature 
forest condition, the GWJNF’s should be able to provide the mosaic of forest types and ages 
recommended by research for migratory birds such as scarlet tanagers during the life history stages 
(breeding, post-breeding, migration) that they utilize GWJNF’s lands. With overall stable to increasing 
population trends of scarlet tanagers on the GWJNF’s and across the Appalachian Region, scarlet 
tanagers have the abundance and distribution across the Forests that will provide for their persistence 
into the foreseeable future.  

Recommendation  

No change in direction for the scarlet tanager. Continue monitoring. 
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Pine Warbler (Dendroica pinus) 

 

Figure 12. Pine warbler (Dendroica pinus) 

Reason for Selection 

The pine warbler (Dendroica pinus) was selected because trends in presence and abundance of this 
species in mature pine forest will help indicate effectiveness of management at maintaining these 
communities on the landscape. It is one of three MIS for Monitoring Question 2 (Are landscape and 
stand level composition, structure, and function of major forest communities within desirable ranges of 
variability?) in the 2004 JNF Plan and Monitoring Question 6 (How are changes in Management 
Indicator Species and the relationship to their habitats reflecting the effectiveness of management 
activities in achieving desired conditions and objectives?) in the 2014 GWNF Plan. 

Plan Habitat Objectives 

For the revised JNF, restore 1,300 acres of open woodland and grassland complexes within the xeric 
pine and pine-oak forest and woodland community over the planning period, including table mountain 
pine. Maintain 41,500 acres of xeric pine and pine-oak forest and woodland community, sustaining 10-
12% in an early/late successional woodland condition by the end of the planning period. Maintain a 
prescribed burn cycle of 4-12 years in dry and xeric oak forest, woodlands, and savannas and xeric pine 
and pine-oak forest and woodland communities (2004 JNF Plan, pp. 2-12, 2-24, and 2-28). For the 
revised GWNF, maintain 162,000 acres of Pine forest and woodlands, sustaining 84% in mid to late 
successional conditions (2014 GWNF Plan, pages 2-9 through 2-19). 

Description of Monitoring Method 

The USGS Breeding Bird Surveys (BBS) are used. GWJNF avian point counts are used in addition to 
BBS. 



George Washington and Jefferson National Forests 

FY 2015 to 2019 M & E Report Appendix G – MIS   26 

Habitat Trend 

Table 4 shows the acreage of prescribed fire on the GWJNF.  

Population Trend 

USGS BBS data indicates a variable but overall stable trend of pine warblers in the Appalachian Region (Figure 
13). USFS Avian Monitoring data also indicates a stable trend for pine warblers on the GWJNFs (Figure 14).  

 

Figure 13. Trend In BBS Data Of Pine Warblers Across the Appalachian Region, 1966 To 2015.  

Source: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html  

http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
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Figure 14. Trend in USFS Avian Point Count Data of Pine Warblers across the GWJNFs, 1994 to 2018.  

Source: Southern Region Avian Monitoring Database 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Pine warblers occur in mid- to late-successional pine and pine/oak forest types throughout its range 
(Hamel 1992). It is rarely found in pure hardwood forest types. Pine warblers are temperate migrants in 
the Appalachians, shifting to the Piedmont and Coastal Plain during the winter months. They are mainly 
insectivorous during the breeding season, but shift to insects, berries, and small seeds the rest of the 
year. The 2004 JNF Plan selected pine warbler because trends in presence and abundance of this species 
in mature pine forest will help indicate effectiveness of management at maintaining these communities 
on the landscape (2004 JNF Plan, pg. 5-4). The yellow pine community (see section in this document) 
shows declining trends across the Forest. However, prescribed fire acreage on the Forest is increasing 
(See Table 4). As yet, population trends of pine warbler appear to be stable on the GWJNF’s and across 
the Appalachian region, indicating an abundance and distribution across the Forests that will provide for 
their persistence into the foreseeable future. 

Recommendation  

No change in direction for the pine warbler. Continue monitoring. 
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Eastern Towhee (Pipilp erythrophthalmus) 

 

Figure 15. Eastern towhee (Pipilo erythrophthalmus) 

Reason for Selection  

The eastern towhee (Pipilo erythrophthalmus) was selected in the 2004 JNF and 2014 GWNF Plan 
because trends in presence and abundance of this species in early-successional forests will be used to 
help indicate the effectiveness of management in achieving desired conditions within these habitats. It is 
one of four MIS for Monitoring Question 3 (Are key successional stage habitats being provided?) in the 
2004 JNF Plan and Monitoring Question 6 (How are changes in Management Indicator Species and the 
relationship to their habitats reflecting the effectiveness of management activities in achieving desired 
conditions and objectives?) in the 2014 GWNF Plan. 

Plan Habitat Objectives  

For the JNF, restore 1,300 acres of open woodland and grassland complexes within the xeric pine and 
pine-oak forest and woodland community over the planning period, including table mountain pine. 
Maintain 41,500 acres of xeric pine and pine-oak forest and woodland community, sustaining 10-12% in 
an early/late successional woodland condition by the end of the planning period. Maintain a prescribed 
burn cycle of 4-12 years in dry and xeric oak forest, woodlands, and savannas and xeric pine and pine-
oak forest and woodland communities (2004 JNF Plan, pp. 2-12, 2-24, and 2-28). For the GWNF, 
maintain 760,000 acres of oak forests and woodlands, 162,000 acres of pine forests and woodlands, and 
61,000 acres of cove forest, sustaining 4-13% in an early successional stage through a combination of 
silvicultural and prescribed fire treatments (GWNF Plan, pp. 2-10 through 2-16).   

Description of Monitoring Method  

The USGS Breeding Bird Surveys (BBS) are used. GWJNF avian point counts are used in addition to 
BBS. 
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Habitat Trend 

Table 4 shows the acreage of timber harvest and prescribed fire on the GWJNF. Table 4 shows the early 
successional age class structure of the forested acres on the GWJNF.  

Population Trend  

USGS BBS data indicates a steady decline until the 1990s, then an overall stable trend of eastern towhees in the 
Appalachian Region (Figure 16). USFS Avian Monitoring data also indicates a stable trend for eastern towhee 
from the 1990s to 2018 on the GWJNFs (Figure 17). 

 

Figure 3. Trend In BBS Data Of Eastern Towhees Across the Appalachian Region, 1966 To 2015.  

Source: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html  
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Figure 4. Trend in USFS Avian Point Count Data of Eastern Towhees across the GWJNFs, 1994 to 2018.  

Source: Southern Region Avian Monitoring Database 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Eastern Towhees inhabit early successional habitat associated with dense second growth, dense 
vegetation associated with open woodlands, and forest edge habitat (Hamel 1992) (Hunter et al. 2001). 
Eastern towhees have exhibited significant continental population declines in the last couple of decades, 
mirroring an overall trend of decline of disturbance-dependent bird species associated with open habitats 
in eastern North America (Vickery 1992, Askins 2000, Hunter et al. 2001). A significantly greater 
proportion of bird species exhibiting steep population declines are associated with disturbance-mediated 
habitats than in forested or generalist habitat types (Brawn et al. 2001). Forty percent of all North 
American species associated with some type of disturbance-mediated habitat (grassland, shrub-scrub, 
open woodlands) have been significantly decreasing in population since 1966 (Brawn et al. 2001). 
Combined with recent research highlighting the importance of early successional woody habitat for 
post-breeding and migratory stop-over needs of forest-interior migratory bird species in a larger 
landscape of mature forest (see sections on ovenbirds and worm-eating warblers and hooded warblers), 
the role of early successional habitat in largely mature, forested landscapes and the need to 
restore/maintain disturbance regimes creating such habitats is of vital importance in conservation 
planning (Brawn et al. 2001, Hunter et al. 2001). The 2004 JNF Plan and 2014 GWNF Plan selected 
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eastern towhee because trends in presence and abundance of this species in early-successional forests 
will be used to help indicate the effectiveness of management in achieving desired conditions within 
these habitats. Table 4 shows the acreage of timber harvest ranging from 569 – 1,550 per year, in the last 
10 years and the acreage of prescribed fire ranging from 544 to 22,081 acres/year in the last 10 years, 
across both Forests. Based on the results of monitoring data, eastern towhees show a stable population 
trend on the GWNF, as well as across the Appalachian Region, indicating an abundance and distribution 
across the Forests that will provide for their persistence into the foreseeable future. 

Recommendation  

No change in direction for the eastern towhee. Continue monitoring. 

Acadian flycatcher (Empidonax virescens) 

 

Figure 18. Acadian flycatcher (Empidonax virescens) 

Reason for Selection  

The Acadian flycatcher (Empidonax virescens) was selected in the 2004 JNF and 2014 GWNF Plan 
because trends in presence and abundance of this species in mature riparian forests will be used to help 
indicate the effectiveness of management in achieving desired conditions within these habitats. It is one 
of four MIS for Monitoring Question 3 (Are key successional stage habitats being provided?) in the 
2004 JNF Plan and Monitoring Question 6 (How are changes in Management Indicator Species and the 
relationship to their habitats reflecting the effectiveness of management activities in achieving desired 
conditions and objectives?) in the 2014 GWNF Plan. 
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Plan Habitat Objectives  

For the JNF and GWNF, manage and restore riparian ecosystems, to protect and enhance the inherent 
ecological processes and functions of the associated aquatic, riparian, and upland components with the 
corridor (2004 JNF Plan, pp. 2-6, 2-12, 3-179; GWNF Plan pp. 2-2, 4-118 through 126).   

Description of Monitoring Method  

The USGS Breeding Bird Surveys (BBS) are used. GWJNF avian point counts are used in addition to 
BBS. 

Habitat Trend  

Riparian habitat is associated with all forest types on the GWJNF’s. Table 4 shows that greater than 88% 
of the forested acres on the GWJNF’s are in a mid- to late-successional age class structure.   

Population Trend  

USGS BBS data indicates a declining trend of Acadian flycatchers in the Appalachian Region (Figure 
19). USFS Avian Monitoring data also indicates an overall stable trend for Acadian flycatchers on the 
GWJNFs (Figure 20). 



George Washington and Jefferson National Forests 

FY 2015 to 2019 M & E Report Appendix G – MIS   33 

 

Figure19. Trend In BBS Data Of Acadian Flycatchers Across the Appalachian Region, 1966 To 2015.  

Source: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html  
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Figure 5. Trend in USFS Avian Point Count Data of Acadian Flycatchers across the GWJNFs, 1994 to 2018.  

Source: Southern Region Avian Monitoring Database 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Acadian flycatchers occur in deciduous, mixed deciduous/coniferous forest types, in riparian areas 
(Hamel 1992). Acadian flycatchers are often associated with closed overstory canopies and open 
understories. After breeding, Acadian flycatchers utilize open scrub and early successional woody 
habitat during migration (NatureServe 2005). The 2004 JNF Plan selected Acadian flycatchers because 
trends in presence and abundance of this species in mature riparian forests will be used to help indicate 
the effectiveness of management in achieving desired conditions within these habitats (2004 JNF Plan, 
pg. 5-4). Both GWNF and JNF Plans have strong protection standards for riparian areas throughout the 
Forests (1993 GWNF Plan 3-146 through 3-148, 2004 JNF Plan 2-7 through 2-9). Based on the current 
age-class structure of forested land in the GWJNF’s, 88% of all forest types are mature (71-150+ years) 
(See Table 4). Recent studies strongly recommend conservation strategies that maintain large tracts of 
mature forest, within which there is a mosaic of different forest types and ages (early and mid-
successional forest stands), as well as mature riparian forest, to provide the habitat requirements needed 
by migratory birds during all of their life stages here in North America, including the Acadian flycatcher 
(Kilgo et al. 1999, Suthers et al. 2000, Hunter et al. 2001)(see also discussion under ovenbird. Combined 
with the maintenance of over 80% of forested acres in mature forest condition, the GWJNF’s should be 
able to provide the mosaic of forest types and ages recommended by research for migratory birds such 
as Acadian flycatchers during the life history stages (breeding, post-breeding, migration) that they utilize 
GWJNF’s lands. With overall stable population trends of Acadian flycatcher on the GWJNF’s, Acadian 
flycatchers have the abundance and distribution across the Forests that will provide for their persistence 
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into the foreseeable future. Though such trends are not apparent on the GWJNF’s, of concern are 
declining trends shown by USGS BBS data in populations of Acadian flycatcher throughout the 
Appalachian Region.  

Recommendation  

No change in direction for the Acadian flycatcher. Continue monitoring. 

Chestnut-sided Warbler (Dendroica pensylvanica) 

 

Figure 21. Chestnut-sided warbler (Dendroica pensylvanica) 

Reason for Selection  

The chestnut-sided warbler (Dendroica pensylvanica) was selected in the 2004 JNF and 2014 GWNF 
Plan because trends in presence and abundance of this species in areas that provide high elevation early-
successional habitats will be used to help indicate the effectiveness of management in achieving desired 
conditions within these habitats. It is one of four MIS for Monitoring Question 3 (Are key successional 
stage habitats being provided?) in the 2004 JNF Plan and Monitoring Question 6 (How are changes in 
Management Indicator Species and the relationship to their habitats reflecting the effectiveness of 
management activities in achieving desired conditions and objectives?) in the 2014 GWNF Plan. 

Plan Habitat Objectives  

For the JNF, restore and maintain approximately 2,500 acres above 2,800 feet elevation in early 
successional habitats to provide habitat for high-elevation, early successional migratory bird species 
over the planning period (2004 JNF Plan, pp. 2-12, 2-13). For the GWNF, restore and maintain 
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approximately 1,000 acres of grasslands, shrublands and/or regenerating forests at elevations greater 
than 3,000 feet on a decadal bases (2014 GWNF Plan, pg. 3-11).  

Description of Monitoring Method 

The USGS Breeding Bird Surveys (BBS) are used. GWJNF avian point counts are used in addition to 
BBS. 

Habitat Trend  

See trend in early successional habitat at Table 4. Table 3 shows the acreage of timber harvest and 
prescribed fire on the GWJNF.  

Population Trend  

USGS BBS data indicates a variable but overall stable trend of Chestnut-sided warblers in the 
Appalachian Region (Figure 22). USFS Avian Monitoring data also indicates a variable but overall 
stable trend for chestnut-sided warblers on the GWJNFs (Figure 23).  
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Figure 22. Trend In BBS Data Of Chestnut-sided Warblers Across the Appalachian Region, 1966 To 2015.  

Source: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html  

http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
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Figure 23. Trend in USFS Avian Point Count Data of Chestnut-sided Warblers across the GWJNFs, 1994 to 2018.  

Source: Southern Region Avian Monitoring Database 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Chestnut-sided warblers are associated with larger patches (e.g. greater than 12 acres) of early 
successional woodlands, mountain laurel thickets, and forest edge habitat above 2,000 feet (Hamel 1992, 
Hunter et al. 2001). Chestnut-sided warblers have exhibited significant continental population declines 
in the last couple of decades, mirroring an overall trend of decline of disturbance-dependent bird species 
associated with open habitats in eastern North America (Vickery 1992, Askins 2000, Hunter et al. 2001). 
A significantly greater proportion of bird species exhibiting steep population declines are associated 
with disturbance-mediated habitats than in forested or generalist habitat types (Brawn et al. 2001). Forty 
percent of all North American species associated with some type of disturbance-mediated habitat 
(grassland, shrub-scrub, open woodlands) have been significantly decreasing in population since 1966 
(Brawn et al. 2001). Combined with recent research highlighting the importance of early successional 
woody habitat for post-breeding and migratory stop-over needs of forest-interior migratory bird species 
in a larger landscape of mature forest (see sections on ovenbirds, worm-eating warblers, and hooded 
warblers), the role of early successional habitat in largely mature, forested landscapes and the need to 
restore/maintain disturbance regimes creating such habitats is of vital importance in conservation 
planning (Brawn et al. 2001, Hunter et al. 2001).  

The 2004 JNF and 2014 GWNF Plans selected chestnut-sided warbler because trends in presence and 
abundance of this species in early-successional forests will be used to help indicate the effectiveness of 
management in achieving desired conditions within these habitats. Based on the current age-class 
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structure of forested land in the GWJNF’s, 88% of all forest types are mature (71-150+ years) (See Table 
6). Current active forest management in the last 10 years has created 10,725 acres of early successional 
habitat, or 0.6% of the total forested acres (Table 4). Current prescribed burning has effected 1,372 to 
22,081 acres per year, for a 10 year total of 160,525 acres or 9% of the total forested acres treated (Table 
4). Permanent grassland/shrubland maintenance activities has effected 5,900 to 11,163 acres per year, or 
0.3% to 0.6% of the total GWJNF acres per year (Table 3). Based on the results of monitoring data, this 
species shows a stable population trend on the GWNF, and in the Appalachian region, with an 
abundance and distribution across the Forests that will provide for their persistence into the foreseeable 
future.  

Recommendation  

No change in direction for the chestnut-sided warbler. Continue monitoring. 

Peaks of Otter Salamander (Plethodon hubrichti) 

 

Reason for Selection 

“Trends in populations of this species will be used to indicate effectiveness of management activities 
designed specifically to meet conservation objectives for this species” (2004 JNF Plan, page 5-6). The 
Peaks of Otter salamander (Plethodon hubrichti) was selected because of viability concerns stemming 
from its naturally limited distribution. It is the MIS for Monitoring Question 7 (What are the status and 
trends of federally listed species and species with viability concerns on the forest?) in the 2004 JNF 
Plan. 

It is a Forest Service sensitive species and is only known to occur in Bedford, Botetourt, and Rockbridge 
Counties, VA. Nearly all of the global range of this salamander is located on land administered by the 
U.S. Forest Service. As with other members of the genus Plethodon, they are terrestrial, breathe through 
their skin, and do not require water to breed. They prefer mature Appalachian hardwood forests with 
closed canopies, deep moist soil, and abundant cover objects. 

A pre-listing conservation plan was developed for this species with the cooperation of the USFWS, Blue 
Ridge Parkway, Virginia Division of Natural Heritage, and Virginia Department of Game and Inland 
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Fisheries. Based on this conservation plan, a Conservation Agreement was signed by the USFWS, the 
Blue Ridge Parkway, and the U.S. Forest Service in 1997. Under the Conservation Agreement the Peaks 
of Otter salamander would not need to be listed as endangered or threatened under the Endangered 
Species Act provided the U.S. Forest Service follows certain management guidelines. The main 
guideline is allowing mature hardwood forest conditions to develop and continue within the majority of 
the salamander’s range on NFS land. 

For purposes of this evaluation, the fundamental relationship between the Peaks of Otter salamander and 
its habitat is that it prefers habitat associated with mature hardwood forests. The amount and distribution 
mature hardwood forests in this species’ range are most likely to be influenced by management activities 
associated with timber harvesting. 

 Plan Habitat Objectives 

The 2004 JNF Plan recognized the significance of the Peaks of Otter salamander by establishing 
management prescription 8.E.2 – Peaks of Otter Salamander Habitat Conservation Areas (2004 JNF 
Plan page 3-129). This management prescription is allocated to approximately 7,700 acres of the 
Glenwood Ranger District. These acres are divided into a primary conservation area (2,400 acres) 
unsuitable for timber production (8.E.2a) and a secondary conservation area (5,300 acres) suitable for 
timber production (8.E.2b). The emphasis in the Peaks of Otter salamander primary habitat conservation 
area (8.E.2a) is maintenance and enhancement of the salamander’s habitat, including connectivity of 
unaltered or enhanced habitat. The emphasis for the Peaks of Otter salamander secondary habitat 
conservation area (8.E.2b) is maintenance of Peaks of Otter salamander habitat to assure its continued 
existence on the JNF while also providing habitat for other species and maintenance and enhancement of 
the health of oak forest communities through vegetation management. Research and monitoring to 
determine the effects of multiple use management on the Peaks of Otter salamander are an important 
component of this prescription. 

Management prescription 8.E.2 is part of the larger Peaks of Otter salamander Habitat Conservation 
Area (about 20,700 acres) which includes Blue Ridge Parkway lands and Forest Service lands in 
management prescription 1A (Designated Wilderness), 4A (Appalachian Trail), 4K1 (North Creek 
Special Area), 5B (Designated Communication Sites), and 12A (Remote Backcountry Recreation – Few 
Open Roads). All of these prescriptions contain the following Standard: “Within the Peaks of Otter 
salamander habitat conservation area, activities must comply with the Habitat Conservation Agreement 
for the Peaks of Otter salamander.” 

Thus, the 2004 JNF Plan provides for those ecological conditions to maintain the salamander 
considering its limited distribution and abundance. 
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Habitat and Population Trends 

The Peaks of Otter salamander is listed as a Tier I Species of Greatest Conservation Need in the Virginia 
Wildlife Action Plan and as a G2/S2 species by the Virginia Division of Natural Heritage (VDGIF 2015, 
Chapter 3 p. 45; Roble 2016, p. 12). The US Fish & Wildlife Service did a Species Status Assessment 
Report in 2018 to determine the need for Federal listing of the Peaks of Otter salamander.   

A number of research projects involving the Peaks of Otter salamander have been carried out by State, 
Federal, and academic entities. The USFS has funded research led by biologists at Liberty University to 
determine the impacts of different types of timbering on the species. There have also been a number of 
studies that have aimed to describe the species’ life history, distribution, population density and to 
determine physiological responses to the environment and other salamanders. A future investigation into 
habitat niche modeling will be conducted by Vincent Farallo at Virginia Polytechnic Institute.  

The primary influences to the Peaks of Otter salamander’s viability currently and in the future are (1) 
activities that disrupt or remove the forest canopy, understory vegetation, and cover objects (e.g., 
primarily timber harvest); (2) competition with red-backed salamanders; and (3) changing climate 
patterns of increasing temperatures and changes in precipitation patterns. Timber harvest is currently 
being managed, and expected to be managed in the future, through the Conservation Agreement. The 
effects of competition with the red-backed salamanders are largely unknown; however literature has 
shown that densities of Peaks of Otter salamanders are lower in sympatric areas than in allopatric areas. 
While there is no evidence that climate change is currently affecting the species, it may have a 
deleterious effect in the future.  

Predation and collection are not currently, or expected to be, having a major effect on the species. Other 
factors (e.g., fire wood collection, roads, predation, prescribed fire) may be having an individual effect, 
but are not expected to rise to the level of affecting AUs or the species as a whole. Additional factors 
(e.g., wildfire, defoliation of forest canopy by invasive pests) are not currently affecting individuals or 
their habitat. While we have no method to project when and where those events may occur in the future, 
we do recognize that they have the potential to be catastrophic for the Peaks of Otter salamander (e.g., 
unknown risk of occurrence, but high risk of extinction should they occur). 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

In 2019, U.S. Fish and Wildlife Service decided not to list the salamander as an endangered or 
threatened species (Federal Register 2019). The success of this species is in large part thanks to the 
sustained efforts by Forest Service employees in the implementation of a joint conservation plan by the 
Forest Service, the National Park Service, and the US Fish and Wildlife Service supported by research 
from several local universities. The three agencies signed the Habitat Conservation Agreement for the 
Peaks of Otter Salamander in 1997 which protects key habitat from disturbance. In 2004, the Forest 
Service codified the Habitat Conservation Agreement that was developed amongst these partners into 
the Jefferson Forest Plan.  
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Forest personnel were instrumental in incorporating measures into the Jefferson Forest Plan that allow 
the Forest Service to continue a multiple use mission, including providing recreational access and 
carrying out restoration activities, while still meeting the shared objective of protecting the salamander. 
The Forest Plan designates 7,700 acres of the Forest as Peaks of Otter Salamander Habitat Conservation 
Areas, divided into the Primary Habitat Conservation Area and the Secondary Habitat Conservation 
Area. Management of these lands emphasizes maintaining and enhancing Peaks of Otter Salamander 
habitat to ensure its continued survival on the Forest.  Currently, the District Biologist has been the on-
the-ground habitat manager and coordinator; helping to guide Forest Service activities, monitoring, and 
the research by Liberty University, Washington and Lee University, and Virginia Tech which has been 
on-going for over 20 years. 

Most recently, the district pro-actively organized surveys with the Washington and Lee University 
researcher and volunteer students in an area adjacent to known habitat where the forest canopy was 
impacted by an ice storm, and the ice-damaged timber was being considered for a salvage sale.  Peaks of 
Otter salamanders were found in some of the area, which expanded the known range of the salamander, 
while the rest of the ice damaged timber was able to be planned for appropriate management.   

Restricted to a 45-square mile area, the Peaks of Otter salamander has one of the most restricted ranges 
of any salamander in the country. Despite its restricted range, the salamander is thriving in the misty 
Blue Ridge mountains with a population size estimated in the thousands. Thanks to the Forest’s 
sustained leadership and collaboration, it has persisted for decades, and its distribution and numbers 
demonstrate that the conservation effort has and will continue to provide a secure future for the Peaks of 
Otter salamander.   

Recommendation 

No change in direction for the Peaks of Otter salamander is recommended. Continue monitoring the 
effects of management activities. 

Cow Knob Salamander (Plethodon punctatus) 
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Reason for Selection 

The Cow Knob salamander (Plethodon punctatus) was selected because of viability concerns stemming 
from its naturally limited distribution. It is a Forest Service sensitive species and is only known to occur 
on Shenandoah Mountain along the Virginia - West Virginia state line. Nearly all of the global range of 
this salamander is located on land administered by the U.S. Forest Service. As with other members of 
the genus Plethodon, they are terrestrial, breathe through their skin, and do not require water to breed. 
They prefer late successional forest habitat with a loose rocky substrate. This species is a slow 
recolonizer of disturbed ground and is confined to older age class (late successional) forests (Terwilliger, 
1991). 

For purposes of this evaluation, the fundamental relationship between the Cow Knob salamander and its 
habitat is that it prefers late successional habitat on Shenandoah Mountain, such as that associated with 
old growth forests. The amount and distribution of old growth/late successional forests on Shenandoah 
Mountain are most likely to be influenced by management activities associated with timber harvesting 
techniques conducted to regenerate stands, special uses, or road maintenance. The amount and 
distribution is not affected by prescribed burning since this management activity is carried out under 
specific parameters and techniques that burn only the understory in hardwoods while occasionally 
burning the overstory in pine dominated stands. 

Plan Habitat Objectives 

The Cow Knob Salamander is addressed in the 2014 GWNF Plan in three different Management 
Prescriptions, see the specific prescriptions for desired conditions and standards: 

Management Prescription 8E7 (Special Biologic Areas) includes 58,000 acres of Cow Knob 
Salamander habitat. These lands serve as a network of core areas for conservation of significant 
elements of biological diversity. The goal of allocation to and management of these areas is to perpetuate 
or increase existing individual plant or animal species and communities that are of national, regional, or 
state significance and identified as threatened, endangered, sensitive, or locally rare. 

Management Prescription 4FA (Shenandoah Mountain Recommended National Scenic Area).  The 
67,000 acre Shenandoah Mountain area is recommended to Congress for designation as a National 
Scenic Area. One of the stated purposes of the Shenandoah Mountain Scenic Area is to protect habitat 
for the Cow Knob salamander. 

Management Prescription 4FA (Shenandoah Mountain Crest).  Nearly the entire known range of the 
Cow Knob salamander (Plethodon punctatus) occurs on the George Washington National Forest. This 
area is located on the North River Ranger District along the crest of Shenandoah Mountain and Great 
North Mountain, largely above 3,000 feet elevation. Cow Knob salamanders typically reach their highest 
population densities in older age hardwood forests with abundant large down wood and rock. The U.S. 
Fish and Wildlife Service and the George Washington National Forest were the first federal agencies in 



George Washington and Jefferson National Forests 

FY 2015 to 2019 M & E Report Appendix G – MIS   44 

the Nation to enter into a Conservation Agreement in 1994, under a multi-agency Memorandum of 
Understanding, designed to keep an at-risk species from needing to be listed under the Endangered 
Species Act. This Conservation Agreement, and accompanying Habitat Conservation Assessment, serves 
as the guide for management of the Cow Knob salamander. There are approximately 24,000 acres 
allocated to this management prescription area. Another 23,000 acres of the area established in the 
Conservation Agreement are located within the recommended National Scenic Area and about 11,000 
acres are allocated to Wilderness, Recommended Wilderness Study or Research Natural Areas. 

Habitat and Population Trends 

Due to this salamander’s very restricted range, the majority of which falls on Forest lands on the North 
River Ranger District, the GWJNF in consultation with USFWS designated nearly all potential habitat 
for this species into a special MA prescription called 8E7 – Shenandoah Mountain Crest – Cow Knob 
Salamander Special Biological Area. As described above, the emphasis for management within this large 
area is to safeguard and maintain habitat for the Cow Knob salamander for the protection and restoration 
of this species and other outstanding natural biological values.  

The Cow Knob Salamander, formerly the white-spotted salamander, is a rare amphibian species 
narrowly endemic to the higher elevations of Shenandoah Mountain and Great North Mountain, where it 
prefers late successional hardwood dominated forests with abundant rock cover or “talus slopes” 
(USDA, 2014a). Cow Knob salamander is a medium-sized salamander with a length ranging 100-157 
mm,50% of which is its tail length. It is a slender salamander with relatively thin legs, and moderately 
webbed feet. Its body a dark gray or brownish color with a row of white or yellow spots along the sides 
and on the back. Its belly is uniformly gray, and the underside of the throat is pinkish (VDGIF, 2019). 

Cow Knob salamander are active on moist, humid days from spring through fall, then retreat into deep 
burrows to hibernate from October to April. By day, Cow Knob salamander hide under woody debris, 
rocks, or in burrows and by night they forage in the open on invertebrates (Bean et al., 2010). Night 
surface foraging activity usually begins in April and ends by late June when they go underground in dry 
years. This activity is observed again in the fall with the return of cool moist weather. They are 
carnivorous, consuming virtually any insect or larvae they can capture. Compared to larger salamanders, 
the movements of plethodontids are more limited, thus home ranges tend to be very small, on the order 
of a few meters to a few dozen meters in diameter. On occasion, dispersing Cow Knob salamander could 
travel up to several hundred meters, but they are restricted from dispersing very far from their preferred 
high-elevation, moist, rocky, talus habitats (NatureServe, 2019; pers. comm. William Flint, 2019).  
Recent  

Climate change modeling studies by Sutton et.al. in 2015 on eastern salamanders found that P. virginia 
(SMS) and P. punctatus (CKS) were two of the most sensitive salamander species to predicted climate 
trends and associated changes to their ecological niches by 2050. That study highlighted the importance 
of taking a proactive approach in establishing and maintaining ecological climate refugia for these 
species (Sutton et.al., 2015). The Forest Plan (2014) took this approach by delineating 58,000 acres into 
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the 8E7 Shenandoah Mountain Crest – Cow Knob Salamander SBA Management Area, which allows no 
timber harvest or any other ground disturbing activities, in order to maintain the integrity of potential 
Cow Knob salamander habitat.  

The most recent monitoring reports for the Forest indicate the habitat trend is one of an aging forest that 
benefits Cow Knob salamanders and should lead to a stable or increasing population for this species 
(USDA FEIS, 2014). Currently, Cow Knob salamanders are listed as “G3 – Vulnerable “by NatureServe 
and are a Tier I (critical conservation need) Species of Greatest Conservation Need within the Virginia 
State Wildlife Action Plan (NatureServe, 2019; VDGIF, 2019). Climate change modeling studies by 
Sutton et.al. in 2015 on eastern salamanders found that P. virginia (SMS) and P. punctatus (CKS) were 
two of the most sensitive salamander species to predicted climate trends and associated changes to their 
ecological niches by 2050. That study highlighted the importance of taking a proactive approach in 
establishing and maintaining ecological climate refugia for these species (Sutton et.a., 2015).  Jacobsen 
(2019) further modeled the influence of climate change on habitat suitability and abundance of the Cow 
Knob salamander, finding the amount of suitable habitat declines with a warming climate. 

In 2016, the U.S. Fish and Wildlife Service decided there was a non-substatial finding for this species, 
meaning there was not at present substantial scientific or commercial information indicating that the 
petitioned actions may be warranted, and were not initiating status reviews in response to these petitions. 
(Federal Register 2016).  

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Several management activities have been proposed and/or implemented within Cow Knob salamander 
(CKS) range since the last M&E report in 2014.    

Jacobsen et al (2020) studied prescribed fire within the range of the Cow Knob salamander.  They found 
management using prescribed fire altered microhabitat conditions that are important for woodland 
salamanders, such as canopy cover, leaf litter depth, and vegetation groundcover. Our study suggests 
that woodland salamanders in the central Appalachians can persist in forests managed using prescribed 
fire, but also indicates that prescribed fire can result in reduced habitat quality for some woodland 
salamander species. 

The Atlantic Coast Pipeline was proposed as a special use crossing Shenandoah Mountain.  Per the 
Conservation Agreement and Forest Plan Guidance, species-specific daylight and night surveys were 
conducted within the project area.  Cow Knob salamanders were found within the proposed project area; 
the pipeline route was changed to avoid Shenandoah Mountain and Cow Knob salamander habitat.   

The North Shenandoah Mountain Restoration and Management Project (NSM) proposed management 
(e.g. timber harvest, road construction) within the range of the CKS.  Per the Conservation Agreement 
and Forest Plan Guidance, species-specific daylight and night surveys were conducted in NSM project 
area to determine CKS presence and potential habitat by CKS expert, Dr. William Flint (James Madison 
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University), in 2018. During surveys, Dr. Flint found several areas of likely habitat (talus slopes) and 
recorded presence of CKS in multiple areas outside of the designated Shenandoah Mountain Crest MA 
(elevations < 3,000 ft). Where CKS were detected, those locations and critical talus habitat associated 
with new Cow Knob salamander discoveries identified by Dr. Flint were added to the Forest-wide Cow 
Knob salamander inventoried special biological area and are to be treated as MA 8E7 Shenandoah 
Mountain Crest, per the guidance from the Conservation Agreement and 2014 Forest Plan (standard FW-
45). Acreage added to the inventoried special biological area (MA prescription 4D) cannot by officially 
added to the 8E7 MA prescription however, until a Forest Plan amendment is completed (standard 4D-
001). An additional Project Design Element was created to further protect CKS and the microhabitat 
surrounding areas outside of MA 8E7 where salamanders were found by expanding the inventoried 
Special Biological Area (SBA). All activities proposed originally for the NSM Restoration and 
Management Project that could impact CKS were dropped from the final proposed actions. This project 
will follow the Cow Knob salamander Conservation Agreement, all Forest Plan direction for MA 8E7 
and TES species protection, and the additional project-specific Design Element created to further protect 
Cow Knob salamanders, identified critical talus habitat, and the microclimate surrounding their habitat.  

Dominion Energy (Dominion) proposes to rebuild the Mt. Storm to Valley 500 kV electric transmission 
line (Project) in Augusta and Rockingham counties, Virginia and Grant, Hardy, and Pendleton counties, 
West Virginia. The Project involves rebuilding and replacing approximately 64.5 miles (103.8 km) of 
500 kV transmission line and associated access roads.     Although the transmission line is within 
Management Prescription 5C, a portion of the project intersects with 8E7.    Night surveys were 
conducted along several roads within the Shenandoah Crest zone and within the CKS range.  Mitigation 
measures were identified according to recommendations by the Conservation Team (Cow Knob 
Conservation Team 2020).   This project is in progress and updates will be included in the future M&E 
reports. 

Almost the entire range of the Cow Knob salamander is on the GWNF. It’s inherently rare and thus not 
well distributed across the Forest. Current management provides for ecological conditions capable to 
maintain the salamander population considering its limited distribution and abundance. Overall, 
ecological conditions are sufficient on the Forest to provide for species viability (persistence over time). 

Recommendation 

Continue conducting field surveys, and coordinating with cooperators to conduct field surveys, to better 
refine the range, elevation limits, and habitat needs of the Cow Knob salamander.  Continue monitoring 
the effects of management activities. 
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American Beaver (Castor canadensis) 

 

Figure 24. American Beaver (Castor canadensis) 

Reason for Selection 

Beavers were selected as an MIS because they are a keystone species that create wetland habitat with 
many physical and biological benefits. Beavers  alter ecosystem hydrology, biogeochemistry, vegetation, 
and productivity with consequent positive effects on the plant, vertebrate, and invertebrate populations 
that occupy beaver-modified landscapes. Their impoundments trap fine textured sediments that act as 
water storage reservoirs, resulting in slow, sustained discharge that maintains streamflows during dry 
periods; afford protection from flooding of downstream areas; and produce a raised water table that 
enhances riparian zones. Additionally, beaver habitat modifications can reduce pollution and improve 
water quality in aquatic ecosystems, by trapping sediment and nutrients; reducing downstream turbidity; 
and purifying water from acidification and other non-point source pollutants. The capability of beavers 
to store water, trap sediment, reduce erosion, and enhance riparian vegetation can be used as a 
management tool to restore degraded aquatic and riparian ecosystems. Beavers are a habitat-modifying 
species and play a pivotal role in influencing community structure in many riparian and wetland 
systems. Restoring beaver populations to their maximum viability on public lands is desirable because 
of the beaver’s capability to restore and maintain healthy riparian ecosystems. Key conservation 
elements for the beaver on National Forest System lands are, therefore, protection and enhancement of 
aquatic and riparian habitats by management of water resources and riparian vegetation, beaver population 
enhancement by natural recolonization and transplants where necessary, and proactive management of beaver 
damage issues GW 

Plan Habitat Desired Conditions, Objectives, and Management Approaches  Related to MIS 

DC WTR-01: Watersheds within the Forest are resilient, have intact hydrologic function, and support 
the quality and quantity of water necessary for channel maintenance, aquatic habitats, riparian habitats 
and beneficial water uses, including public water supplies. Watersheds are not contributing sediment to 
streams at levels which adversely impact downstream uses, riparian ecosystems and aquatic lifecycles. 
Beavers provide a variety of beneficial watershed functions where their presence does not conflict with 
other desired conditions. 
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DC ESD-12: Regenerating forests (0-10 years old) are uncommon, though small openings are present 
and are important for key species. Open wetlands and open beaver meadows and ponds provide much of 
the open habitat conditions. Late successional forest is common and makes up most of the canopy. Fire 
is rare. 

DC SPD-03: Beaver activity creates wetland mosaics that contribute to community and species diversity 
and provide high quality wildlife viewing opportunities 

OBJ ESD-10: An estimated 51,000 acres of Floodplains, Wetlands and Riparian Areas on the Forest 
continue to be present and functioning. Some wetland systems have increased in extent due to beaver 
activity. 

4D-005 Beaver ponds and associated wetlands are managed in association with threatened, endangered, 
sensitive, and locally rare species. These areas are protected as rare communities when they support 
significant populations of these species or otherwise on a case-by-case basis. Other beaver populations 
and dams may be managed to: prevent adverse effects to public safety; roads, trails, and other facilities; 
private land resources; and other rare communities. Where protection of beaver ponds and associated 
wetlands are in conflict with other resource needs, decisions consider the beavers’ role in natural 
processes and are based on the relative rarity of the communities and associated species involved, with 
the rarest elements receiving priority. 

DC 11-20: Beavers are recognized as a keystone species that increase landscape heterogeneity and 
species diversity. Beaver ponds beneficially modify water flow rates, enhance groundwater recharge 
rates, raise water tables, sequester sediment, increase aquatic productivity, and modify water chemistry. 
Over time, beavers create a mosaic of habitats that are utilized by plants, amphibians, fish, insects, birds, 
and mammals that would not otherwise occur. 

STD 11-016 Management actions that may negatively alter the hydrologic conditions of wetland rare 
communities are prohibited. Such actions may include livestock grazing and construction of roads, 
plowed or bladed firelines, and impoundments in or near these communities. Exceptions may be made 
for actions designed to control undesirable impacts caused by beavers, or where needed to control fires 
to provide for public and employee safety and to protect adjacent private land resources. Beaver 
impoundments may be removed if they are negatively affecting federally listed species. 

DC 13-03: Openings for early successional habitats include: meadows/old fields, shrub/scrub-brushy 
fields, beaver meadows, recreational openings, orchard openings, wildlife viewing areas, mine 
reclamation sites, special use areas, utility corridors, gas and oil well sites, stream/riparian zones, 
wetlands (bogs, fens, marshes, swamps), balds, rock outcrops and talus. Permanent to semi-permanent 
herbaceous openings are present on up to five percent of the lands and include maintained wildlife 
openings, linear wildlife openings (seeded log roads), log landings, woodland savannahs and grassland 
savannahs that will be maintained by annual mowing, rotational mowing or by prescribed fire. 
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Climate Change Management Approach 

Watershed Health. Specific management strategies the George Washington National Forest will use to 
address the management and conservation of terrestrial and aquatic resources in light of predicted effects 
from climate change are:  

• Protect and restore beaver meadows, wetlands, and floodplains to improve natural water storage, 
reduce flood hazards, and prolong seasonal flows. Beaver ponds and wetlands recharge 
groundwater, raise the water table, retain sediment and organic matter, store water during floods 
and release it slowly, mitigate low flows and drought, reduce carbon turnover rate, raise pH and 
ANC, while reducing SO2, Al, and NO3 . 

Restoration Management Approach 

Restoration has already been discussed under several other sections. Restoration activities expected to 
occur include: 

- Encouraging active populations of beaver to facilitate wetland creation. 

Description of Monitoring Method  

Monitoring includes assessing activity at Key Habitat Sites identified in the GW Forest Plan, as well as 
other important sites on the Jefferson National Forest.  

 

 

Table 5. Key beaver habitat sites on the GWNF 

 

A monitoring form is being developed to track potential beaver habitat and activity at these sites, based 
on hydrology, landform, vegetation, and beaver activity sign. In addition, beavers are a species that is 
legally trapped. VDWR and WVDNR collect trapping information, which is reported annually.  

Habitat Trend for MIS   

A GIS exercise was performed to model beaver habitat on and near the Forest.  Based on literature 
review, preferred beaver habitat was modeled as 4th order streams or smaller, and gradient less than 3%.  
The following maps show the modeled habitat on and near the forest (1st map), and then just on the 
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National Forest (2nd map).  The maps show that the majority of beaver habitat in the vicinity of the 
Forest is in the small valley streams on private land.  This points to the importance of maintaining all of 
the potential beaver populations that occur on the Forest.   

 
Figure 25. Map of modeled beaver habitats near the JNF and GWNF 
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Figure 26. Map of modeled beaver habitats on the JNF and GWNF 

 

e. Population Trend: 

VDWR collects beaver harvest data from annual trapper mail surveys. The latest data available is from 
the 2018-1019 season. In Virginia, trappers harvest 3,490 beavers statewide. Most beavers are trapped in 
the eastern part of the State, generally east of the Blue Ridge Mountains. Western Virginia estimates of 
beaver harvested is 465. VDWR staff feel that few of the reported beavers trapped occur on public land, 
but on private land, most likely associated with trapping efforts to resolve resource damage issues (Fies, 
Pers. Comm., 2020). Currently, the average pelt prices for beavers are low and usually are not enough to 
cover the price of trapping individuals.  

f. Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities: 

The primary conservation concerns are to ensure that existing beaver populations remain viable and to 
restore beaver populations to unoccupied habitat where appropriate to take advantage of their capability 
to restore and strengthen the ecological integrity of aquatic and riparian ecosystems. Beaver 
management plans must take into account landscape-scale habitat management. To maintain viable 
populations, managers should ensure that land uses maintain connectivity between watersheds to 
facilitate long-range dispersal and gene flow. This scale of management maintains metapopulation 
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dynamics and allows natural dispersal to repopulate watersheds where beavers have been reduced or 
extirpated by natural or human causes. At project-level scales, management practices that potentially 
affect riparian vegetation and stream hydrology or morphology should mitigate adverse impacts to 
beaver habitat, and enhance beaver habitat where possible. Beavers are vulnerable to overharvest 
because of the relative ease of capture, their dependence on aquatic habitat, delayed sexual maturity, and 
a slow reproductive rate. Since beavers are regulated by the state wildlife agencies as a furbearer 
species, maintaining viable beaver populations will require cooperative management plans that account 
for overharvest vulnerability, to ensure that local or regional populations are not decimated by excessive 
exploitation and that National Forest wetland habitat conditions are being met. Ensuring a sustainable 
harvest may include designating some areas as off limits to trapping. The following areas have been 
identified as important beaver habitat sites because of the quality and quantity of long-term wetland 
habitat that beavers have created. In the 2014 GW FEIS the following site were identified as Key Beaver 
Habitat Sites. 

The following Table depicts a 2019 survey of District biologist for known activity of important beaver 
habitat sites across both the GW and Jefferson National Forests.  The list includes those listed as Key 
Beaver Habitat Sites. 

Table 6. Current and historic beaver habitat sites on the GWNF and JNF 

 

 

Current/Historic Beaver Habitat Sites on the GWJ (*identified in GW Plan EIS,  Chapter 3, Section B, Table 3B2-17, as Key Beaver Habitat sites)

Ranger 
District Important Beaver Habitat Site County

Current Beaver 
Activity

Date of last 
observation Other Notes

WS Laurel Fork* Highland Unknown Within Laurel Fork SBA

GP Maple Flats* Augusta

Active at Spring 
Pond, Mosaic Pond 
unoccupied Within Big Levels SBA

GP Locher Tract Rockbridge Unoccupied
NR Tillman Road* Augusta Unknown

LE Paddy and Cove Runs*
Shenandoah, VA & 
Hardy, WV Unknown Vances SBA, Wood Turtle Priority Area

NR Blacks Run Rockingham Unknown
ED North Fork Stony Creek Giles Unknown
ED Dismal Creek Giles Unknown
CL Glady Fork Scott Unknown Identied Rare Community in Jeff Forest Plan (9F) 821 acres

MRNRA Fox Creek Grayson
Active & Unoccupied 
ponds 5/23/2019

Prime habitat within Fairwood Grazing Allotment - 20 years of 
periodic occupation.

MRNRA Whitetop Laurel Creek Washington Active 5/24/2019 Potential conflict with VA Creeper Trail
MRNRA Green Cove Creek Washington Unknown 8/1/2017 Potential conflict with VA Creeper Trail & Private lands
MRNRA Reed Creek - Crawfish Valley Wythe Unknown Prime habitat - periodic flooding of access

MRNRA Helton Creek - Upper Reach Grayson Unknown 5/23/2019
20 years of periodic occupation within Elk Garden Grazing 
Allotment

MRNRA Cripple Creek Wythe Unknown Minimal NF land along this stream.
MRNRA South Fork Holston River Smyth Unknown Minimal NF land along this stream.

MRNRA Comers Creek Smyth/Grayson Unknown
Good habitat in headwaters within Comers Creek Grazing 
Allotment - 20 years of periodic occupation.

MRNRA Straight Branch/Beartree Lake Washington Unknown Periodic conflict with campground
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In addition, proactive management in the form of educational signs have been developed and placed at 
several of these key beaver areas. 

 

 

With trapping at such a low level across western Virginia, due in part to low prices for pelt prices, 
population viability is not a concern across the GWJNFs. Though suitable habitat conditions are limited 
across the two Forests, based on the results of our monitoring and evaluation, this species has the 
abundance and distribution across the Forests that will provide for its persistence into the foreseeable 
future. 

Recommendation  

No change in Plan direction for beaver is recommended. Continue monitoring. 
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Monitoring and Evaluation of Focal Species 

Forest Service planning under the 2012 rule employs focal species as a small subset of species whose 
status is monitored to permit inference to the state of the ecosystem (e.g., integrity). Brook and wild 
trout were identified as the focal species for the both the JNF and the GWNF in a September 2016 
Forest Plan administrative change. Focal species are monitored on the Forests through use of both 
population and habitat data. Trout were originally identified as management indicator species for the 
JNF and GWNF and are still referenced as such in the plan.  

Brook Trout and Wild Trout 

 

Reason for Selection   

Trout were selected as a focal species because they are commonly fished and are therefore in demand, 
and because they are associated with streams that have high water quality. 

Brook trout, specifically, were chosen for the GWNF because that is the species indigenous to the 
Forest.  Wild trout (brook, rainbow, and brown) were chosen for the JNF because many of the trout 
streams on the JNF support wild rainbow or brown trout populations in addition to the native brook 
trout.  Trout are indicative of cold-water streams, good water quality and sedimentation rates that are in 
equilibrium with the watershed.  Focal species population trends and changes are analyzed for resident 
fish rather than hatchery reared fish, since many stocked streams are not suitable for year-round survival 
or recruitment of a self-sustaining trout population. 

The fundamental relationship between trout and their habitat is that they need cold water and the water 
must be of good quality.  The amount and distribution of cold water habitat and water quality is most 
likely to be influenced by management activities that have the potential to raise stream temperature, 
affect water chemistry, and introduce sediment into the streams. 
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Plan Habitat Objectives Related to Focal Species  

The JNF and GWNF Plan objective for LWD is to have a minimum of approximately 200 pieces per 
stream mile (124 LWD/km) (JNF Plan, Page 2-6, GWNF Plan Page 3-4).  The minimum population is 
considered to be five pounds of trout per acre (or 5.6 kilograms per hectare) in flowing waters (JNF 
FEIS, page 3-155).  Plan objectives are to maintain sedimentation rates that are in equilibrium with the 
watershed and do not alter biological communities as measured using EPA’s Rapid Bioassessment, 
Protocol II (EPA 1989). 

Description of Monitoring Method 

Monitoring includes the assessment of the physical and chemical stream habitat, biological integrity 
using benthic macroinvertebrates, and direct measurement of trout biomass.  Trout are directly 
monitored through fish shocking using the 3-pass depletion method, and measuring biomass in 
kilograms per hectare is the monitoring method, because this is the method used by the Virginia 
Department of Wildlife Resources (VDWR) to determine biomass of trout within running waters.  
VDWR started monitoring Virginia’s trout streams in the mid-1970’s.  Since that time they have 
developed a monitoring program that involves electroshocking specific reaches every 2 years on streams 
selected to represent the diverse range of geologic conditions found in the mountains of Virginia.  The 
habitat and macroinvertebrate monitoring methods are discussed below or in the Aquatics and Water 
Quality section of this report. 

Habitat Trends  

There is an estimated 1,601 miles of cold-water streams on the GWJNF, although, wild trout are not 
found in all of those cold-water miles.  Trout habitat is a combination of the physical and chemical 
components of the stream ecosystem.  Trout and all stream habitats are maintained and improved 
through deliberate protection and management of the riparian areas on the GWJNF.  

Large Woody Debris, Aquatic Organism Passage, and Physical Habitat 

See the discussion of large woody debris monitoring and aquatic organism passage in the Aquatics and 
Water Quality section of this report.  Across all Ranger Districts, large woody debris was deliberately 
added to many streams that did not meet the DFC, and many road crossings have been replaced and 
made passible.  In addition, efforts were made in the North River, to return a highly modified stream 
channel to a more natural condition. Past hydrological modifications of the North River include bank 
armoring with rock gabions and channelization to protect the road from frequent floods.  These 
modifications resulted in a wide, shallow channel that lacks fisheries habitat complexity.  Under a 
project spanning 2005-2020, rock vanes (j-hooks) and cross vanes, and other structures made of natural 
materials were placed in the stream channel to consolidate streamflow, create pools, and increase 
sinuosity; with the goal of maintaining surface summer flow connecting pools to increase habitat for 
wild brook trout and other stream organisms.  Over thirteen construction seasons, 116 in-stream 
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structures were installed.  Non-functional rock gabions blocking the natural floodplain were also 
removed.    

The Southern Research Station Center of Aquatic Technology Transfer (CATT) performed stream 
habitat inventories in 2002, 2005, 2014, and 2019 to assess if the structures are increasing pool area 
and/or increasing pool residual depth; the inventories collected data on habitat unit type (pool, riffle, 
etc.), depth, substrate type, large wood counts, etc. 

• The data show that pool area has increased some since 2005, but not as much as hoped and there 
is still a lot of dewatered channel and some of the pool forming structures are still going dry 
during low flows.   

• Comparison of photos between 2014 and 2019 also shows less flow. Even though we are 
creating pools at some times of year, some of the pools are still going completely dry – no 
residual depth!  

• Large wood decreased from 2014 to 2019. Maybe due to a couple peak flow events or maybe 
from the pulse of Hemlock moving through the system that has died in the past 15 years. The 
input of Hemlock has slowed down since many of the trees that would have reached the river 
have already fallen into the channel and those that were counted in 2014 are now broken down 
and/or washed away. 

• Due to the prior channelization and bank stabilization efforts the North River now has an 
unstable channel with lots of bed movement and sediment transport during high flow events. 
Thus, it is unlikely that if left on its own without any management that large wood recruitment 
would resolve the pool drying issues. 

• A large portion of the large wood lost was of pieces >5 m in length. Which shows that even large 
pieces are moving through the system . 

• When the 2019 data was collected, flow was lower than during all our previous inventories, 
which is apparent in our data. 2019 had the most dewatered channel in section E and is likely 
why the pool area decreased some from that in 2014. It has been very challenging to conduct the 
inventory even when flows are as similar as possible to previous inventories, but it seems that 
even greater effort needs to be made to have the flows match if the inventory is performed again. 

• Even though the differences in flow at the USGS gauge don’t appear that great, tenths of CFS 
difference do have a noticeable effect on pool habitat area and dewatered channel. 

• The changes in wetted habitat with even a few tenths of CFS point to the importance of 
maintaining all possible flow in these streams and not allowing water withdrawal.  

• Even though the North River is still a flashy system having stream bed movement and large 
wood movement; the restoration structures are staying in place. 

Water Quality 

See the discussion of water quality monitoring in the Aquatics and Water Quality section of the 
monitoring report.  The relationship between water quality and trout is discussed below. 
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 Population Trend for MIS 

There are 10 trout streams that have been monitored extensively for trout biomass between 1976 and 2019 by the 
VDWR and GWJNF (see Figure 27).  These streams are used to elucidate trends in native brook trout and 
naturalized (wild) rainbow and brown trout populations across the Forest (see Table 7).   

 
Figure 27. Location of selected trout streams on National Forest 
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Table 7.  Wild Trout Biomass from selected streams in kilograms/hectare (to convert to lbs/acre, multiplyby .8923) 

 

Cove 
Branch

Gum Run 
(mean)

Little 
Wilson

Roaring 
Fork Helton

Little 
Stony

St. Marys 
(mean)

Ramsys 
Draft 

(upper) Georges Otter
Year (bt)* (bt)* (bt/rt)* (bt)* (bt/rt)* (bt)* (bt)* (bt)* (bt)* (bt)*
1974 bt
1975 bt
1976 bt bt/rt/bn bt bt
1977 bt bt/rt
1978 0/20.1 bt
1983 0/0
1984 bt bt bt
1985 bt bt
1986 6.4
1987 18
1988 bt/rt 12.1 6.2
1989 30.5 6.9 51 15.5
1990 66.9 14/15 80/17 17.6 17.1 75.7 73 12.25
1991 50.9 bt 32.6
1992 22.6 11.4/8 52/12 14.6 17.1 46.9 81 12.25
1993 20.2 15.4
1994 16.5 44.1 19/8.7 0 60/37 13.3 7.9 42 65 10
1995 15.8 19.1 9.8
1996 25.2 22 26/11 0 39/59 6.5 8 81 30 5
1998 20.5 67.1 27.4 22.1 45.4 121
1999 27.9
2000 7 10.8 21 14/2 39.5 36.5 78 92.3 0
2001 31.8
2002 10.6 30.6 19.2/5.2 7.3 36/30 29 25.2 71.5 122.7 0
2003 19
2004 14.3 77.02 30.4/2.7 13.3 82/7.3 22.2 13.4 59.3 1.2
2005 15.1
2006 15.1 87 34.5/9.6 39.1 65.8/9.8 34.3 16.9 58.3 85.8 2.3
2007 16

2008 11.5 46 56.1/0 33.1
83.2/14.

4 25.7 12.7 50.6 47.1 5.1
2009 11.4

2010 6.4 0 48.7/2 28.6
52.8/11.

3 19.3 13.6 27.3 93 0
2011 11.9
2012 8.5 26.2 19.3 14.8 55.5
2013 13.2
2014 24 96.1 14.4/0 23.1 39.3/7.2 17.8 27.5 53 59.4
2016 41 38.2 50.3/0 drought 12.6/2.8 52.8 17.8 61 63.8
2018 17.9 3.8/0 9.5 7.1/3.3 12.4 12.4 25.3 40.9
2019 17 16.3
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* “bt” denotes brook trout, “rt” denotes rainbow trout, and “bn” denotes brown trout.  Where these initials are found in a 
tabular cell, only presence was noted; biomass was not calculated. 

 

Trout population trends can be broken into several categories that are strongly related to water quality: 

 

1.) Good water quality, circum-neutral pH (non-acidic).   

Where native brook trout are the only trout species in the stream, their populations generally fluctuate.  
Brook trout numbers from year to year are naturally variable and tend to respond to climatic extremes 
such as droughts or floods (i.e. Georges Creek, Otter Creek, see Figure 28).  As an example, the lack of 
brook trout found in Otter Creek in 2000 and 2002 reflects the extreme drought that occurred during 
1999-2002, and the subsequent drying up of the stream during the summer months.  Approximately 70 
wild brook trout of various sizes were stocked in Otter Creek in 2003, a non-drought year.  Brook trout 
were found again in Otter Creek from 2004 through 2008, but not in 2010, following another drought-
year.   

 
Figure 28.  Brook trout biomass in Georges Creek and Otter Creek, 1989 to 2018 (Data from S.Reeser, VDWR 2020). 

 

Where brook trout and wild rainbow trout are found in the same stream with good water quality, there is 
competition between rainbow trout and brook trout, resulting in rainbow trout occupying lower reaches 
of the stream and brook trout occupying upper reaches of the stream.  In some of the streams sampled 
that fit this category, there are middle reaches where both species are found (see Figure 29).  Rainbow 
trout adults are found in moderate numbers, while brook trout numbers fluctuate from moderately high, 
to low with a large percentage of young fish in the sample.     
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Figure 29.  Brook trout and rainbow trout biomass for Helton Creek, 1990 to 2019 (Data from S. Owens, VDWR 2020). 

 

A small number of streams on the Forest have stream conditions suitable to support reproducing brown 
trout.  These populations fluctuate in response to natural events. 

 

2.) Water quality with low acid neutralizing capacity (ANC) and variable pH (acid sensitive). 

Because brook trout are fairly acid-tolerant, native brook trout populations in these streams are similar to 
the populations found in non-acidic streams, except the fish have an additional extreme to contend with 
in the form of acid pulses, or periods of flow with low pH, generally associated with storm events in the 
winter or spring. 

Where rainbow trout are present, their populations are declining, and brook trout populations are 
expanding.  This category of stream seems to be reverting from wild rainbow back to brook trout (e.g., 
Little Wilson Creek, see Figure 30).  
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Figure 30.  Brook and Rainbow trout biomass of Little Wilson Creek, 1978 to 2018 (Data from S. Reeser, VDWR 2020). 

 

3.) Water quality with no ANC and low pH (acidified). 

If streams in this category once harbored rainbow trout, they are now gone.  Brook trout numbers are low.  The 
population is chiefly made of older fish, and there is generally low recruitment.  Some of these streams have had 
all fish extirpated.  An example would be Roaring Fork prior to 1999.  Several years of no spring floods carrying 
acidic pulses gave brook trout a chance to re-colonize the upper reaches of Roaring Fork.  Brook trout are among 
the most acid tolerant fish and originally seemed to recover, however the decreasing trend in biomass for the past 
10 years may indicate population stress  (see Figure 31). 
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Figure 31.  Brook Trout Biomass of Roaring Fork, 1994 to 20018 (Data from S. Owens, VDWR 2015). 

 

f. Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Several chronically acidic streams on the Forest have been treated with high-grade limestone sand (see 
Table 8).  Brook trout populations in these streams have increased dramatically following treatment.  If 
population trends continue upward for several years, relatively stable populations can be maintained 
through periodic liming.  If the stream is not re-limed, brook trout numbers will return to their pre-
liming condition within 5 to 8 years.  Thus, Forest Service management activities such as liming (e.g., 
Little Stony Creek, Fridley Gap (Hudy et al, 1999), and St. Mary’s; see Figures 7 & 8) and watershed 
restoration are increasing brook trout populations within selected watersheds.  Since brook trout are 
among the most acid-tolerant of native fish, they are the last species to disappear from acidic waters, and 
an overall declining trend will be seen when streams gradually move from episodically acidic to 
chronically acidic. 

Table 8.  Streams and lakes limed on the GWJNF since 1989 

George Washington and Jefferson National Forest Stream and Lake Liming 

Date Stream County 

2001 Burns Creek (right fork) Wise 

2002 Burns Creek (left fork) Wise 

1990, 1997 Cedar Creek Shenandoah 
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1993, 1994, 1997, 2000, 2003, 2006, 
2011, 2015, 2019 Laurel Run Shenandoah 

1997, 2000, 2003, 2006, 2009, 2012, 
2016 Little Passage Creek Shenandoah 

1989, 1990,1991, 1998, 2001, 2004, 
2007, 2010, 2014, 2018 Little Stony Creek Shenandoah 

1990, 1998, 2001, 2004, 2007, 2010, 
2014, 2018 Mill Creek Shenandoah 

1993,1997, 1999, 2002, 2005, 2008, 
2013 Mountain Run Rockingham 

2011,2015, 2019 Pitt Springs Page 

1999 St. Mary's River & 5 tribs Augusta 

2005, 2013 St. Mary's River & 6 tribs Augusta 

1995, 1996, 1997, 1998, 1999 Trout Pond Run Hampshire, WV 
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Figure 32.  St. Mary’s River Brook trout biomass before and after liming treatment, 1986 to 2019 (Data from S. Reeser, 
VDWR 2020). 

 
Figure 33.  Little Stony Creek Brook trout biomass before and after liming treatment, 1988 to 2018 (Data from S. 

Reeser, VDWR 2020). 
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As shown in Table 7, populations of wild trout tend to fluctuate greatly over time.  These findings do not 
necessarily suggest negative impacts to those streams from management activities, but rather that trout 
numbers are often highly variable due to natural occurrences (drought, floods, high temperatures, etc).  
Hakala (2000) showed that low flows related to drought conditions, overpowered other mechanisms that 
could potentially influence juvenile trout abundance (i.e. fine sediment), and that adult trout abundance 
was principally a function of stream discharge.  He also showed that the critical fine sediment size for 
brook trout in his study is between 0.063 mm and 1.0 mm, and that fine sediment (<0.063mm) should 
not exceed 0.6-1.0% of spawning substrate, or negative population effects may be incurred.  
Documented sediment shifts from extreme events (VDOT road construction) that result in altered 
Rosgen channel types have involved median particle sizes (D50) much larger (i.e. D50 shift from 78 mm 
to 52 mm) than those that have been scientifically linked to biological effects (FY 97/98 Monitoring and 
Evaluation Report, GWJNF).  Therefore, although extreme channel-altering events may be significant 
enough to change the stream morphology and hydrology, they may not necessarily affect stream biota in 
the short term. 

Based on the monitoring analysis of macroinvertebrates as found in the Aquatics and Water Quality 
section of this report, management activities are not having a negative effect on stream biota or habitat; 
and in some cases, management activities are improving them. Management of the riparian area for 
shade, large woody debris recruitment, erosion control, and water retention is beneficial to trout 
populations and habitat. 

Recent discussions on the effects of climate change on trout habitat have identified the possibility of less 
flow and warmer water in the summer and flashier intense flow in the winter (Trout Unlimited 2007).  
Actions that could mitigate the resulting changes to stream channels include 1) protecting riparian zones 
which would maximize shading, provide bank integrity and a source for large wood, and 2) allow 
natural processes such as meandering channels and development of wetlands (including beavers) to 
increase groundwater recharge and provide refuge during extreme droughts or floods.   Through Forest 
Plan emphasis on riparian structure and function, the Forest has already laid the groundwork for 
addressing this issue in the future. 

The trout is a game fish that is harvested throughout Virginia and West Virginia, and therefore, viability 
is not a concern.  Overall, viability is sustained for trout on the GWJNF.  Trout populations are expected 
to remain relatively stable in the near future.  Based on the results of our monitoring and evaluation, this 
species has the abundance and distribution across the Forests that will provide for its persistence into the 
foreseeable future. 

Recommendation 

No change in Plan direction for trout is recommended. Continue monitoring. 
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Threatened and Endangered Species 

Blackside Dace (Phoxinum cumberlandensis)  

 

Figure 34. Blackside dace. Photo courtesy of Conservation Fisheries 

Reason for Selection 

The blackside dace (Phoxinus cumberlandensis) was selected as a monitoring item because it is a 
federally threatened aquatic species; therefore, its population status is of direct interest (JEFF plan page 
2-6).  Its habitat is directly affected by water quality and land use changes, with it being sensitive to 
temperature, conductivity, stream size and gradient, and siltation (Black et al. 2013b, McAbee et al. 
2013).   

For purposes of this analysis, the fundamental relationship between the blackside dace and its habitat is 
water quality and the streambed substrate where it lives.  Water quality, in streams with their watersheds 
on NFS land, is most likely to be negatively influenced by management activities that have the potential 
to introduce sediment into the streams.  Water quality in blackside dace streams on private lands near the 
Forest is most likely to be influenced by gas/oil well exploration, human development, inadequate 
sewage treatment, coal mining, agricultural activities and point-source discharges (Black et al. 2013b).   

Plan Habitat Objectives Related to MIS   

Plan objectives are to maintain sedimentation rates that are in equilibrium with the watershed and to not 
alter biological communities as measured using EPA’s Rapid Bioassessment, Protocol II (EPA 1989).  
The application of riparian area and soil and water Plan standards and guidelines will protect 
downstream aquatic habitat, where occurrences and suitable habitats for the blackside dace are found.  
In addition, the GWJNF developed a Federally Listed Fish and Mussel Conservation Plan with the 
USFWS that is applied in 6th level HUC watersheds that contain a federally listed fish or mussel species. 



George Washington and Jefferson National Forests 

FY 2015 to 2019 M & E Report Appendix G – MIS   68 

Description of Monitoring Method   

Monitoring Question #7 in the JNF Plan (page E-4) queries the population status of the blackside dace with the 
method of collection being to “follow the recovery plan”.  

1)  Were requirements outlined in federal species recovery plans implemented? 

For this species the recovery plan (USFWS 1988) lists the following tasks relating to the Forest Service:  

a. Continue to utilize existing legislation and regulations to protect species. 
b. Provide long-term protection of essential habitats through acquisition, registry, management 

agreements, etc. 
c. Seek support from landowners, local governments, and agencies. 
These tasks may be accomplished through the Forest’s planning process, including inventory and 
monitoring, through project review and implementation, and through cooperative agreements and 
memoranda of understanding. 

Habitat Trend and e. Population Trend 

The blackside dace was listed as threatened in 1987 (Biggins 1987).  They inhabit cool, small, upland 
streams with moderate flow.  The fish is generally associated with undercut banks and large rocks, and it 
is usually found within well-vegetated watersheds with intact riparian areas.  Blackside dace feed on 
algae, diatoms, and small invertebrates.  Spawning occurs in May over the nests of other fish in gravel 
run areas. 

Historically, the blackside dace likely inhabited many of the small, moderate gradient cool water streams 
in the upper Cumberland River system in Kentucky and Tennessee.  This species was found in 43 
streams (78 reaches) in that river system from 2003-2006 (Black et al. 2013a).  Since 1999, the 
blackside dace was found in 8 streams in the South Fork Cumberland River drainage in Kentucky and 
Tennessee (Bivens et al. 2013).  The species is known from the Butler Tract, on the JNF in the Poor 
Fork of the Cumberland River drainage, Kentucky (Scott 2006). In addition, blackside dace specimens 
collected earlier from Cox Creek, Virginia were confirmed in 2001.  This is significant, since Cox Creek 
is a tributary to the North Fork of the Powell River making this the first record within the Upper 
Tennessee River drainage (Strange and Skelton 2003).  Since then, it has been collected from 
approximately 8 sites in the North Fork Powell River system (Jones Creek and Cox Creek) and 2 sites in 
the Upper Clinch River system (McGhee and Staunton Creek) (Skelton 2013).  These new occurrences 
are adjacent to the Forest, and it is expected that nearby tributaries also contain blackside dace.  Genetics 
work conducted on the Tennessee drainage blackside dace populations concluded that they are recent 
introductions of this fish, probably by bait bucket (Strange and Skelton 2003, Skelton 2013).  From this 
recent work it can be concluded that the distribution and abundance of blackside dace are only partially 
known, and that more work is needed to better understand the full extent of the dace’s distributional 
range.  The remote location and small size of many streams offer the possibility that additional 
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populations will be discovered, while unauthorized introductions by humans into new watersheds 
warrant more attention.  

A recent special publication of the Southeastern Naturalist dedicated to the blackside dace summarized 
the current knowledge of the fish and several common themes emerged from the collection.  First and 
foremost, is that human-induced impacts are still occurring, including, but not limited to: changes 
associated with extraction of natural resources, construction of road crossings, channelization of 
streams, and alteration of riparian zones.  McAbee et al. (2013), Bivens et al. (2013), and Black et al. 
(2013b) noted empirical evidence and expert opinion regarding impacts of coal mining on stream water 
quality.  Mattingly and Black (2013) observed degradation of four stream habitat variables at sites 
adjacent to active logging operations.  Papoulias and Velasco (2013) detailed the water quality changes 
and fish-tissue damage caused by hydraulic fracturing-fluid releases associated with development of 
natural gas wells.  Finally, Eisenhour and Floyd (2013) and Floyd et al. (2013) discussed effects of 
perched culverts, stream channelization, and poorly maintained riparian zones. A non-anthropogenic 
impact was described by Compton et al. (2013), who chronicled the collapse of a blackside dace 
population where beavers had altered the stream hydrology and ecology. 

Another theme within the publication is that many populations occur at undesirably low densities and, 
therefore are vulnerable to local extinction (Black et al. 2013a).  This theme points to the importance of 
unimpeded passage and movement of dace between streams and reaches.  Detar and Mattingly (2013) 
observed both sedentary and mobile individuals in study populations, the movement of which enhance 
short and long term viability. The negative consequences of stream obstructions were detailed in case 
studies by Eisenhour and Floyd (2013), Floyd et al. (2013), and Compton et al. (2013) in which perched 
culverts and beaver dams led to fish-community changes and blackside dace declines.  A related theme, 
the integrity of the stream community should be maintained, points to the importance of ecological 
interactions between blackside dace and other species.  Mattingly and Black (2013) examined the vital 
role of other minnow species that create spawning microhabitat for blackside dace, while Rakes et al. 
(2013) evaluated the role of milt from other species inducing blackside dace spawning behavior.  In 
addition, habitat changes leading to invasion by other species or purposeful introductions could 
negatively affect blackside dace, for example competition from Southern redbelly dace, and predation 
by redbreast sunfish (Compton et al. 2013, Floyd et al. 2013).   

Successful spawning and captive propagation of blackside dace will support the ongoing recovery 
efforts for this threatened species (Raikes et al. 2013).  From 2011-2013, Conservation Fisheries Inc. 
(CFI) collected and propagated blackside dace to provide fish for toxicology testing and to support a 
USFWS grow-out and educational display. All broodstock have been retained at CFI for 2013 
production efforts (Conservation Fisheries, 2014). 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Working cooperatively with State biologists, university experts, and the US Fish and Wildlife Service, 
the Forest developed a pro-active conservation plan for federally listed fish and mussels in 2004.   The 
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standards and guidelines in the plan are implemented in 6th level HUC watersheds that contain listed 
fish or mussel species.  The following watersheds on the Forest are covered by the Federally Listed 
Mussel and Fish Conservation Plan and contain the blackside dace. 
Table 9.  Sixth level HUC watersheds on the Forest Included in the federally listed Mussel and Fish Conservation Plan 

with Blackside Dace 

6th Level HUC Watershed Name 

051301010301 
Bad Branch-Poor Fork Cumberland 
River 

060102060202 Reed Creek-North Fork Powell River 

060102050602 Little Stony Creek-Clinch River 

 

The decline of this species is linked to siltation from coal mining and other ground disturbing activities, 
water quality degradation including acid mine drainage, impoundments, and residential development.  
Competition with the introduced Southern redbelly dace may have displaced blackside dace from the 
warmer waters within its range.  For populations of blackside dace on or near the Forest, the potential 
management influences include: sedimentation, mineral development, and altered flow. The Surface 
Mining Control and Reclamation Act of 1977 prohibits surface (strip) mining of coal on the Forest.  
Residential development is prohibited on the Forest. Forest-wide and riparian standards will protect the 
blackside dace and its habitat from sediment released during management activities and mineral 
development.  Instream flow needs will be quantified and maintained to protect aquatic organisms when 
new water use authorizations are proposed. 

The Forest will manage and protect populations and historical habitats of blackside dace.  Protection and 
active management will be implemented where the species is on the Forest.  Protection, monitoring, and 
augmentation will be the primary recovery objectives.  Actions will be taken in order to identify 
additional suitable habitat and restore fish to areas on the Forest where appropriate.   

Recommendation   

No change in Plan direction for the blackside dace is recommended.  Continue cooperation with monitoring and 
surveys. 
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James Spinymussel (Pleurobema collina) 

 

Figure 35. James spinymussels from Little Oregon Creek, Craig County. Photo courtesy of Brian Watson, VDGIF 

 

Reason for Selection 

The James spinymussel (Pleurobema collina) was previously selected as an MIS because it is a federally 
endangered aquatic species; therefore, its population status is of direct interest.  Its habitat is directly 
affected by water quality with it being sensitive to siltation. 

For purposes of this analysis, the fundamental relationship between the spinymussel and its habitat is 
water quality and the streambed substrate where it lives.  Water quality, in streams with their watersheds 
on NFS land, is most likely to be negatively influenced by management activities that have the potential 
to introduce sediment into the streams.  Water quality in streams draining private lands near the Forest is 
most likely to be influenced by agricultural activities and point-source discharges. 

Plan Habitat Objectives Related to MIS 

Plan objectives are to maintain sedimentation rates that are in equilibrium with the watershed and to not 
alter biological communities as measured using EPA’s Rapid Bioassessment, Protocol II (EPA 1989).  
The application of riparian area and soil and water Plan standards and guidelines will protect 
downstream aquatic habitat, where historic and current occurrences and suitable habitats for the 
spinymussel are found.  In addition, the GWJNF developed a Federally Listed Fish and Mussel 
Conservation Plan with the USFWS that is applied in 6th level HUC watersheds that contain a federally 
listed fish or mussel species. 
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Description of Monitoring Method:   

Chapter 5 of the Jefferson and George Washington Forest Plans identify the need to determine the 
population status of the James spinymussel with the method of collection being to “follow the recovery 
plan”.  

1)  Were requirements outlined in federal species recovery plans implemented? 

For this species the recovery plan (USFWS, 1990) lists the following tasks relating to the Forest Service:  

d. Conduct surveys. 
e. Continue to utilize existing legislation and regulations to protect species. 
f. Provide long-term protection of essential habitats through acquisition, registry, management 

agreements, etc. 
g. Seek support from landowners, local governments, and agencies. 
These tasks may be accomplished through the Forest’s planning process, including inventory and 
monitoring, through project review and implementation, and through cooperative agreements and 
memoranda of understanding. 

2) Is habitat for all existing threatened and endangered species being maintained or improved with no 
unwarranted habitat alterations/degradations happening?   

This question is answered using qualitative and quantitative field surveys that are conducted by 
snorkeling along transects in potential or known habitat, in addition to biological monitoring using 
benthic macroinvertebrates. 

Habitat Trend for MIS 

Current habitat trends for the James spinymussel remain similar to that summarized in the FY2008-2014 
M&E report.    

Population Trend for MIS   

Current population trends for the James spinymussel remain similar to that summarized in the FY2008-
2014 M&E report, with the addition that propagation and augmentation efforts for this species have 
increased, but longer term impact of this program to the species in the natural system are yet unknown.    

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

This species is inherently rare and not naturally well distributed across the Forest due to its historic 
distribution (restricted to the James River drainage) and the limited amount of suitable habitat on the 
Forest.  Current Forest management provides for water quantity and quality that contributes to the 
persistence of mussel populations. The main avenues for the Forest to aid in this species recovery are 
through land acquisition, assisting in augmentation efforts, and working with landowners to protect 
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streams and streamside habitat. The 14 miles of potential habitat modeled for this species in the 
Ecological Sustainability Analysis for the GW Plan Revision (2012) assumes all of the river mileage is 
suitable substrate, which is not probable. However, the Forest partnered with Virginia Department of 
Wildlife Resources and the US Fish & Wildlife Service to propagate and release mussels in suitable 
habitat on National Forest in the Cowpasture River.  One release has occurred, and another 
augmentation effort is planned once mussels are available.  In addition, suitable habitat was identified 
adjacent to historic habitat in the Pedlar River, and discussions are under way with the state and FWS to 
augment/reintroduce spinymussels to this part of the river within National Forest land. 

Working cooperatively with State biologists, university experts, and the US Fish and Wildlife Service, 
the Forest developed a pro-active conservation plan for federally listed fish and mussels in 2004.   The 
standards and guidelines in the plan are implemented in 6th level HUC watersheds that contain listed 
fish or mussel species.  The following James spinymussel watersheds on the Forest are covered by the 
Federally Listed Mussel and Fish Conservation Plan. 

 
Table 10.  Sixth level HUC watersheds on the Forest included in the Federally Listed Mussel and Fish Conservation 

Plan 

6th Level HUC Watershed Name 

020802010403 Mill Branch-Potts Creek 

020802010404 Cast Steel Run-Potts Creek 

020802010405 Hays Creek-Potts Creek 

020802010601 Wolfe Draft-Cowpasture River* 

020802010602 Shaws Fork* 

020802010603 Benson Run-Cowpasture River* 

020802010701 Scotchtown Draft-Cowpasture River 

020802010702 Dry Run* 

020802010703 Thompson Creek-Cowpasture River* 

020802010801 Mill Creek-Cowpasture River* 

020802010803 Simpson Creek-Cowpasture River 

020802011201 Rolands Run Branch-Craig Creek 

020802011202 Barbours Creek* 
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6th Level HUC Watershed Name 

020802011205 Roaring Run-Craig Creek 

020802011302 Town Branch-Catawba Creek 

020802020104 Hamilton Branch* 

020802020105 Fridley Branch-Calfpasture River* 

020802020106 Cabin Creek-Mill Creek 

020802020108 Guys Run-Calfpasture River* 

020802020506 Poague Run-Maury River* 

020802030201 Lynchburg Reservoir-Pedlar River 

020802030202 Browns Creek-Pedlar River 

020802030203 Horsley Creek-Pedlar River 

* No spinymussel occurrence in this watershed, but is found 
in downstream HUC(s) 

 

Recommendation 

No change in Plan direction for the James spinymussel is recommended.  Continue monitoring, surveys, 
and support of propagation and release. 

Northeastern Bulrush (Scirpus ancistrochaetus) 

ESA Status: Endangered 

Populations on GWNF: 4 

Populations on JNF: 0 

Recovery Criteria: The Recovery Plan for Scirpus ancistrochaetus (USFWS 1993)recommends 
reclassifying the species from endangered to threatened when 1) 20 populations are permanently 
protected, 2) those 20 populations are stable or increasing, and 3)life history and ecological requirements 
are sufficiently understood to allow for protection, monitoring and management. The Recovery Plan 
does not list any criteria for delisting the species. 
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Recovery Status: The most recent 5-year review for S. ancistrochaetus recognizes 148 extant 
populations across 8 states. Of these 148 populations, 8 are in Virginia and 3 are in West Virginia 
(USFWS 2019b). Three populations have been recorded on GWNF lands in Virginia. One population 
has been documented on GWNF lands in West Virginia, but was last visited in 2011 and was estimated 
to have poor viability. During the current monitoring period (2015-2019), data from the Virginia 
Department of Natural Heritage indicate that two populations on the GWNF in Virginia have been 
confirmed extant between 2018 and 2019, though detailed monitoring data are not available. A recent 
Species Status Assessment (USFWS 2019a) upon which the 5-year review was based predicts some 
future loss of S. acistrochaetus populations across the species’ range, but that at least 135 populations 
will remain across a variety of ecological settings. The 5-year review recommends delisting S. 
ancistrochaetus due to recovery. A draft post-delisting monitoring plan for the species is currently in 
review (Tur, Pers. Comm. 2020), but no proposed rule to delist the species has yet been published in the 
Federal Register.  

Reason for Selection  

Northeastern bulrush (Scirpus ancistrochaetus) was selected because it is a federally endangered species 
associated with wetlands, and therefore its populations are of direct interest (GWNF FEIS, page J-19). It 
was listed as endangered on June 6, 1991. 

For purposes of this analysis, the fundamental relationship between the bulrush and its habitat is that it 
needs wetland conditions to live. The amount and distribution of wetlands is most likely to be influenced 
by management activities associated with land exchanges involving isolated federal parcels that are 
better utilized for economic development in the private sector, by authorized recreational or other group 
public use where people could trample the plant, by pond construction that could flood wetlands or 
modify hydrology, by herbicide applications associated with road maintenance, or by gypsy moth 
defoliation. 

Plan Habitat Objectives  

The 1993 GWNF Plan designates the Potts Mountain site and the Maple Springs site as Special 
Biological Areas. Special Biological Areas (Management Area 4) are managed to “protect and/or 
enhance their outstanding natural biological values” (GWNF FEIS, p. 3-6). Specific habitat objectives 
for the bulrush are clearly articulated in the 1993 GWNF Plan. “No herbicide is aerially applied within 
300 feet, nor ground-applied within 60 feet, of any known threatened, endangered, proposed, or 
sensitive plant. Buffers are clearly marked before treatment so applicators can easily see and avoid 
them” (GWNF FEIS, Appendix J, page J-18 to J-21) [1993 GWNF Plan Standard #118, page 3-136]. In 
1993 there were two occurrences of northeastern bulrush on the Forest, although subsequent information 
makes one of those occurrences suspect. 
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The 1993 Recovery Plan describes four extant populations in Virginia that are all on private land and are 
threatened by off-road vehicles and possible development. These populations occur in two types of 
ponds in the Northern Ridge and Valley section: 1) shallow, oligotrophic sinkhole ponds over sandstone 
which overlies limestone, or 2) sandstone depression ponds on mountain ridges that are not formed by 
the subsidence of underlying material. At the time of the 1993 GWNF Plan there were 2 possible 
occurrences on the Forest. One of the populations is on a 40-acre tract on Potts Mountain that was 
acquired by the U.S. Forest Service in 1995. This site is managed as a Special Biological Area. The 
other is in the Maple Springs Special Biological Area, however, the record of collection there has not 
been verified and it is doubtful northeastern bulrush occurs here. As of August 1996, inventories by 
Virginia Division of Natural Heritage (VDNH) discovered a new occurrence (Morning Knob). An 
additional site is in West Virginia at Pond Run Pond on the Forest. 

Description of Monitoring Method  

Chapter 5 of the GWNF FEIS lists two monitoring questions that apply to all federally listed threatened 
and endangered species:  

1)  Were requirements outlined in federal species recovery plans implemented? For this species the 
recovery plan (USFWS, 1992) lists the following tasks relating to the Forest Service:  

a. Identify essential habitat. 
b. Secure permanent protection for known populations. 
c. Resurvey sites thought to have suitable habitat 
d. Identify potentially suitable habitat for additional surveys 
e. Survey potential sites for species presence. 
f. Monitor 10 other representative populations for general population and habitat 

information. 
g. Verify, monitor, and protect any additional populations. 
h. Identify historical and potential habitat suitable for reintroductions. 

These tasks may be accomplished through the Forest’s planning process, including inventory and 
monitoring, and through project review and implementation. 

2)  Is habitat for all existing threatened and endangered species being maintained or improved with 
no unwarranted habitat alterations/degradations happening? This question is answered using 
qualitative field surveys. In 1999 photo monitoring was begun and will continue annually. 

Habitat Trend  

Potts Mountain 

The Potts Mountain population has been qualitatively monitored since 1990. A designated off-highway 
vehicle (OHV) trail/road runs near the pond. There has been concern that users of such vehicles might 
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drive them through the pond as they have at other locations. The monitoring found that in June of 2001 
at least one OHV had driven toward the pond. The tire tracks followed the drainage path from Potts 
Pond. The OHV did not enter the pond and there was no damage to the northeastern bulrush. In response 
to this activity large rocks were placed in the area where the OHV left the designated OHV road to 
prevent further incursions. In August of 2003 more damage in the same area was seen. Some of the 
rocks had been moved and, as in 2001, an OHV drove toward the pond following the pond drainage. In 
January of 2004 the OHV road was closed by the installation of a gate at the FDR 176 entrance. A sign 
was put up informing the public of the reason for the road closure. Before the road was opened for OHV 
use, 90 additional large rocks were put in place. In addition, the wilderness boundary has been remarked 
and there is a Forest Supervisor’s order prohibiting vehicles from entering the Special Biological 
Community that supports the northeastern bulrush. This order includes signs placed along the road and 
around the Special Biological Community. The habitat is still intact and undisturbed and the bulrush is 
present in the pond. Area occupied by the bulrush has not changed since the Forest Service acquired the 
site. 

Cast Steel Pond (Morning Knob) 

Monitored 2007, no change in habitat except natural succession. 

Maple Springs 

This pond is protected as part of the Shenandoah Mountain Crest Special Biological Area. Northeastern 
bulrush had been reported at this site in 1970, but not confirmed until 2012 when the Forest Botanist and 
a VA Natural Heritage Ecologist relocated the population. 

Pond Run Pond 

Pond Run Pond is monitored by the West Virginia Department of Natural Resources. Their 2002 report 
to the Forest indicated concern about increasing canopy closure over the pond that may negatively affect 
the Northeastern bulrush. They also noted the possible hydrologic connection between Pond Run Pond 
and a bog uphill. A trail runs between the pond and the bog and may be interfering with the normal 
movement of water between the two areas. A field review by U.S. Forest Service, WV Division of 
Natural Resources, and U.S. Fish and Wildlife Service personnel was conducted on May 25, 2004. The 
decision was made to try daylighting the pond to slowly increase sunlight reaching the pond. A 6 inch 
diameter red maple on the south side of the pond was girdled. No evidence of damage from horses was 
seen. On September 24, 2004 WVDNR returned and noted that the girdled red maple was alive and the 
wound had healed over. They suggest repeating the girdling and cutting deeper.  

In 2009 a fence was constructed around the pond to keep out horses. Monitoring in 2010 showed a big 
increase in the number of culms that was likely caused by the opening of the canopy when the fence was 
constructed.  
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Population Trend  

Table 11 shows the occurrences of bulrush. Since 1993, there has been no loss of occurrences on the 
Forest. An additional two occurrences were discovered as noted above. Analysis results suggest an 
overall stable trend for bulrush populations on the GWNF. During the current monitoring period (2015-
2019), data from the Virginia Department of Natural Heritage indicate that two populations on the 
GWNF have been confirmed extant between 2018 and 2019, though detailed monitoring data are not 
available. 
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Table 11. Northeastern bulrush populations 

Potts Mountain Cast Steel Pond (Morning 
Knob) 

Maple Springs Pond Run Pond 

No quantitative 
population data 

available 
 
 
 
 
 
 
 

Habitat stable 
 

2004, habitat stable 
2010, 3,966 culms 

(Cipollini and 
Cipollini) 

In 1994, 1,000+ culms 
 
 
 
 

Habitat stable 
2010, 219 culms (Cipollini and 

Cipollini) 

2012, 30+ culms 
observed 

 
Habitat stable 

1996, 30 culms 
1997, 35 culms 
1998, 30 culms 
1999, pond dry, no 
plants observed 
2000, habitat possibly 
being impacted by 
horses 
2001, 6 clumps and 12 
stems 
2002, 3 clumps and 14 
stems 
2003, 3 clumps and 13 
stems 
2004, no clumps, 14 
plants had one or more 
fruiting culms prostrate 
and rooting 
 
Canopy cover >90% 
we would like to slowly 
reduce that and see how 
the bulrush responds. 
 
2009 Canopy cover 
reduced by fence 
construction. 
 
2010, 300 culms 
(Cipollini and 
Cipollini) 
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Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

The Potts Mountain habitat is stable and the population appears stable. The Morning Knob and Maple 
Springs habitats are stable. The Morning Knob population has not been monitored since 1996. The 
Maple Springs site is protected within a Special Biological Area, and in 2012 northeastern bulrush was 
confirmed at this site. Management activities are having no effect on populations of bulrush. 

The GWNF encompasses several populations of the northeastern bulrush as part of a disjunct 
distribution in eastern North America from New England south to Virginia. It’s inherently rare and not 
well distributed across the Forest. Current management provides for ecological conditions capable to 
maintain bulrush populations considering its limited distribution and abundance. Overall, ecological 
conditions are sufficient on the Forest to maintain population viability (persistence over time). 

Recommendation  

No change in management direction for bulrush is recommended. In order to support the recovery and 
Endangered Species Act delisting of S. ancistrochaetus, it is necessary to continue monitoring known 
populations on the GWNF to ensure viability. Recommend establishing periodic monitoring schedule to 
allow for reliable detection of population trends. 

Spirea (Spiraea virginiana) 

ESA Status: Threatened 

Populations on GWNF:0 

Populations on JNF: 4 

Recovery Criteria: The Recovery Plan for S. virginiana states that delisting will be considered when 1) 
three stable populations are protected in each drainage where populations were known at the time of 
listing, 2) stable populations are established in each drainage where documented vouchers have been 
collected, 3)potential habitat with present or past collections has been search for additional populations, 
and 4) representatives of each genotype are cultivated in a permanent collection (USFWS 1992). 

Recovery Status: Available data from the Virginia Department of Conservation and Recreation, Division 
of Natural Heritage indicate that 5 element occurrences of S. virginiana are considered extant in the state 
of Virginia, 4 of which are on JNF lands. No monitoring has been recorded in the database of record 
since 2014. The Recovery Plan indicates that populations were extant in 6 counties in West Virginia as 
of publication in 1992, but current data from West Virginia do not list any as extant. No 5-Year Review 
is available for this species from the U.S. Fish and Wildlife Service to track the overall recovery status 
of this species across its range. Habitats known to support S. virginiana on the JNF are protected within 
Special Biological Areas so no negative management impacts are anticipated, but monitoring is required 
to determine the current status of the four known element occurrences. 
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Reason for Selection  

Virginia spiraea (Spiraea virginiana) was selected because it is a federally threatened species associated 
with rocky, flood scoured riverbanks, sandbars, flatrocks, or gravel bars, and therefore its populations 
are of direct interest (2004 JNF Plan, page 2-14). Virginia spiraea is a southern Appalachian endemic 
occurring in the southern Blue Ridge and Appalachian Plateau physiographic provinces. It was listed as 
threatened on June 15, 1990. 

For purposes of this analysis, the fundamental relationship between Virginia spiraea and its habitat is 
that it needs flood scoured riverbanks. The flood scour creates suitable open conditions and removes 
competing vegetation. The amount and distribution of flood scoured riverbanks is most likely to be 
influenced by impoundments that reduce or eliminate the necessary flood scour events. Other potential 
threats are human disturbance of riverbank habitats and non-native invasive plant species. 

Plan Habitat Objectives 

The 2004 JNF Plan designates two the sites where Virginia spiraea occurs as either Special Biological 
Areas or Rare Communities. Special Biological Areas (Management Area 4D) are managed to “…serve 
as a network of core areas for conservation of significant elements of biological diversity.” (2004 JNF 
Plan, p. 3-27). Rare Communities (Management Area 9F) are “…assemblages of plants and animals that 
occupy a small portion of the landscape, but contribute significantly to plant and animal diversity.” 
(2004 JNF Plan p. 3-166). The Plan objective for Virginia spiraea is to maintain the current number of 
populations/occurrences through protection and maintenance of existing sites and surrounding habitat 
conditions (JNF Revised LRPM pp. 2-14 – 2-15), 2). To achieve this the 2004 JNF Plan directs the 
Forest Service to 1) maintain records of locations and conditions of Virginia spiraea populations, 2) 
control non-native invasive species that are negatively affecting this species, 3) not issue permits for 
collection except for approved scientific purposes. The Revised LRMP also states that “No herbicide is 
aerially applied within 300 feet, nor ground-applied within 60 feet, of any known threatened, 
endangered, proposed, or sensitive plant, except where its use is necessary to control non-native invasive 
species affecting federally listed or sensitive species. Buffers are clearly marked before treatment so 
applicators can easily see and avoid them” (2004 JNF Plan p. 2-29., Appendix J, page J-18 to J-21) 
[1993 GWNF Plan Standard #118, page 3-136]. In 2004 there were three occurrences of Virginia spiraea 
on the Forest. 

The 1991 Recovery Plan describes four extant populations in Virginia that are on a combination of 
private, federal, and state lands. In 2002 an additional population was discovered on the JNF. At the time 
of the 2004 JNF Plan there were 3 occurrences on the Forest. 
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Description of Monitoring Method 

Chapter 5 of the 2004 JNF Plan Monitoring Question 7 asks: What are the status and trends of federally 
listed species and species with viability concerns on the forest? This question is answered using 
qualitative and quantitative field surveys. 

1) For this species the recovery plan (USFWS, 1991) lists the following tasks relating to the Forest 
Service:  

a. Identify and monitor threats to each existing population. 
b. Enforce laws protecting the species and/or its habitat. 
c. Conduct range-wide searches for additional populations. 
d. Conduct site-specific manipulation to maintain existing populations. 
e. Reintroduce the species within its historical range. 

These tasks may be accomplished through the Forest’s planning process, including inventory and 
monitoring, and through project review and implementation. 

Habitat Trend 

At the time of the 2004 JNF Plan there were 3 occurrences believed to be on the Forest ( A fourth 
occurrence was recorded within the JNF, but has not been observed since 1992). They are the following: 

Pound River 

The 2004 JNF Plan states that Virginia spiraea occurs within the Pound River Rare Community 
boundary. Subsequent to the implementation of the Revised Plan it was discovered that the population 
was not in the Rare Community. The original report of this occurrence located it 0.25 km downstream 
from John H. Flannagan Reservoir on the Pound River. In fact it is 0.025 km downstream from the dam, 
putting it on private land. The Forest Service did own the land that the population is on, but exchanged 
the land with the U.S. Army Corps of Engineers in 1967. 

Chimney Cliffs / Russell Fork 

In 1995 there were three occurrences, two on Breaks Interstate Park and one on Forest Service land. The 
largest occurrence was on the Forest Service land, and consisted of 25-30 clumps in a 10 X 15 meter 
area. Vigorous vegetative reproduction was observed (Belden and Moorhead 1996). Belden and 
Moorhead also state that this occurrence appears to have about the same number of clumps as seen by 
Ogle in 1987. 
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Guest River Gorge 

In 1993 a survey found 100 clumps of plants and more than 170 branches with seed were observed along 
an estimated 1.7 km of river. Vegetative reproduction was also noted (Ludwig, Belden, and Clampitt 
1994). 

On September 21, 24, and 25, 2007 Fred Huber, Mike Donahue, Jessica Bier of the Forest Service 
surveyed approximately 3 miles of the Guest River, beginning at the bridge near the tunnel and working 
downstream (Figure 36, Table 12). From areas 1-6, the search was primarily on the southern side of the 
river. Downstream of area 6, both sides of the river were searched. The recent drought allowed for 
access to all areas of the river which would be very difficult during normal water flow. 

 

Figure 6. 2007 Virginia spiraea survey locations 
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Table 12. 2007 Virginia spiraea survey summary 

 
Area Location Group # stems* 

Height 
avg./ma

x C
ov

er
 m

2 
*  

R
ep

ro
du

ct
io

n 

Exotics Habitat/Comments 

1 

Around base of 
sycamore on 
island point 10 m 
downstream of 
bridge below 
tunnel 

1 40 .6 / 1 .5 no no 

Around base/root system of 
sycamore on mid channel island 
with cobble substrate, recently 
browsed 

2 
75 m downriver 
from group 1 
LHS 

2 40 .6 / 1 .5 no no 
In crevices in mid channel rocks 

3 

On LHS across 
from rockhouse 
on RHS and 
sycamore 
growing in 
middle of river 

3 __ __ __  __ 

Not located – possibly browsed – 
high beaver activity in the area 

4 

36 54 53.2 
82 26 33.0 
 
 

4 120 .3 / .5 1 no no 

Crevices in rocks mid channel 
rocks, right at bankfull level 

 

LHS 15 m 
downstream of 
Group 4 

5 
 

750 1.2 / 1.5 15 

24 
flowe

r 
heads 

no 

In rock crevices at various heights 
above bankfull 
Flowerheads on largest plants 
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Area Location Group # stems* 

Height 
avg./ma

x C
ov

er
 m

2 
*  

R
ep

ro
du

ct
io

n 

Exotics Habitat/Comments 

5 

RHS50 m 
downstream of 
bench/trail to 
river 
36 54 49.3 
82 26 28.7 

6 100 .9 / 1.4 5 no no 

Rock crevices, one clump more on 
the bank of river, most plants right 
at bankfull 
 
 
 

6 

.85 mile past 
bridge on nose of 
island 
36 54 41.7 
82 26 17.9 

7 20 .9 / 1.2 1 no no 

Base of rock on downstream side at 
bankfull 

 

30 m downstream 
on other end of 
island 8 150 .9 / 1.5 15 no 

Polygonu
m 

cuspidatu
m 

On island around sycamores among 
roots and cobble 

 

RHS 

9 750 
1/1.5 

 
25 

8 
flowe

r 
heads 

no 
seed 

Polygonu
m 

cuspidatu
m R. 

multiflora 

Exotics not an immediate threat, 
plants scattered along a 50 m 
stretch that becomes an island 
during high water 
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Area Location Group # stems* 

Height 
avg./ma

x C
ov

er
 m

2 
*  

R
ep

ro
du

ct
io

n 

Exotics Habitat/Comments 

7 

100 m 
downstream of 
group 9 RHS 
36 54 42.0 
82 26 14.0 

10 20 1.5/2.0 1 no no 

.3 m above bankfull in between 
embedded cobble 

8 

RHS of main 
channel 
36 54 42.3 
82 26 07.7 

11 250 1.25/1.7
5 5 no 

2 flower 
heads 

1 w/ seed 
set 

Area is an island during high water 

9 
LHS 
36 54 44.3 
82 26 04.7 

12 75 1/1.5 2 no no 
 

10 

LHS 

13 400 1/1.75 8 Yes no 

2 plants w/ many flowerheads, one 
with many seeds set, in cobble 
around sycamores on island along a 
25 m stretch 

 
LHS 75 m 
downstream from 
13 

14 15 .75/2 .5 no no 
In between boulders, .3 m above 
bankfull 

11 
RHS 
36 54 34.2 
82 25 49.8 

15 75 1.5/1 1 no 
No 

R.multiflora 
nearby 

Around large boulder, more sand 
deposited here than in other areas 
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Area Location Group # stems* 

Height 
avg./ma

x C
ov

er
 m

2 
*  

R
ep

ro
du

ct
io

n 

Exotics Habitat/Comments 

12 

RHS 
36 54 32.6 
82 25 47.0 16 150 .75/2 4 no no 

Around boulders, cobble, some 
sand deposits, .3-1 m above 
bankfull 
 
 

* stem count and cover are rough estimates 
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The first ¼ mile of this stretch had been surveyed in 2003. The plants found at that time were relocated 
with the exception of one group of clumps that may have been taken out by beavers. There is a lot of 
beaver activity in the vicinity of Areas 1-3. The plants found in this area had been browsed recently and 
stems/sprouts were more diminutive than those downstream. Recent beaver activity was also observed 
around Area 17. Most of the plants along the 3 mile stretch show history of being browsed with larger 
diameter cut stumps still visible. Diameter of stumps was up to 4 cm – no live stems larger than 1 cm 
were seen. 

With the exception of the first three areas, plants all appeared vigorous. Flowerheads were observed on 
10-15 plants and seed had set in a few of these. 

Stem counts and cover were roughly estimated. The total number of stems was ~4500. Total cover was 
150 m2. 

All of the plants were found growing in the river channel itself, 0-.5 m above estimated bankfull. Most 
were either in rock crevices or between cobble on “islands” that also support the growth of trees, 
primarily sycamores.  

Observed introduced species included Silver grass (Miscanthus sinensis), Japanese knotweed 
(Polygonum cuspidatum), Japanese stiltgrass (Microstegium vimineum), Multiflora rose (Rosa 
multiflora), Chinese lespedeza (Lespedeza cuneata), and purple loosestrife (Lythrum salicaria). None of 
these species are an immediate threat to the Spiraea population. Herbicide treatment may be considered 
but it would be an ongoing project because of the numerous source populations found upriver. It is 
possible that the microhabitat characteristics of Spiraea will prevent direct competition with the above 
species. Future monitoring will be important to determine the level of threat from introduced species. 

North Fork Pound River 

In August 2002 Lois Boggs, Wildlife Biologist on the Clinch Ranger District, discovered a Virginia 
spiraea population along the North Fork Pound River. This population was not addressed in the 2004 
Revised LRMP because it was found and documented too late in the plan revision process. In 2002 there 
were 3 to 4 large clumps and several scattered individuals. It is speculated that the North Fork of Pound 
reservoir has altered (reduced) the flood scour regime and competing vegetation may overwhelm the 
Virginia spiraea plants. 

Population Trend 

Since 2004, there has been no loss of occurrences on the Forest. One additional occurrence was 
discovered as noted above. Analysis results suggest an overall stable trend for Virginia spiraea 
populations on the JNF. During the current monitoring period (2015-2019), data from the Virginia 
Department of Natural Heritage indicate that Virginia spiraea populations on the JNF have not been 
revisited. Monitoring is needed to determine the current status and population trends for Virginia 
spiraea. 
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Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

The Chimney Cliffs / Russell Fork and Guest River population appear stable, however, non-native 
invasive species and beaver activity are potential threats. Control of invasive species is needed. The 
North Fork Pound site needs to be monitored and competing vegetation removed as necessary. 

Summary 

The JNF supports several populations of Virginia spiraea, a southern Appalachian endemic species. It’s 
inherently rare and not well distributed across the Forest. Monitoring has shown that beavers and 
competing vegetation, including non-native invasive plant species, may be having a negative effect on 
populations of Virginia spiraea on the JNF. Current management provides for ecological conditions 
capable of maintaining Virginia spiraea populations considering its limited distribution and abundance 
and past habitat alteration caused by impoundments. Overall, ecological conditions are sufficient on the 
Forest to maintain population viability (persistence over time). 

Recommendation 

The 2004 JNF Plan provides contradictory direction. On the one hand it states that all known locations 
of Virginia spiraea will be allocated as management prescription 4D, Special Biological Area 
designation. However, only part of the Guest River population is in the SBA, with the rest being in 2C3 
Eligible Recreational River designation. The North Fork Pound River population is not addressed in the 
Revised LRMP and is in a management prescription 11 Riparian Corridors designation. It is 
recommended that consideration be given to including these two populations in SBAs.  

The Chimney Cliffs/Russell Fork population is on land allocated to management prescription 9F Rare 
Communities. To make it consistent with the other populations and with Plan direction, it is 
recommended that the Chimney Cliffs/Russell Fork Rare Community Rare Community designation be 
change to Special Biological Area. The Pound River population was found to not occur on the national 
forest, in fact it was previously owned by the Forest Service, but exchanged to the U.S. Army Corps of 
Engineers (Corps).  

No change in direction for Virginia spiraea is recommended. Continue monitoring populations and/or 
habitat as appropriate and take action to eliminate competing vegetation. Recommend establishing 
periodic monitoring schedule to allow for reliable detection of population trends. 

Small Whorled Pogonia (Isotria medeoloides) 

ESA Status: Threatened 

Populations on GWNF: 2 

Populations on JNF: 3 
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Recovery Criteria: The Recovery Plan for Isotria medeoloides states that the species will be considered 
for delisting when: 1) at least 61 sites distributed proportionately throughout the species’ current range 
are permanently protected; 2) these sites represent at least 75% of the known self-sustaining populations, 
using an average of 20 emergent stems, with 25% flowering stems, over a 10-year period; and 3) 
appropriate management programs are established, or sufficient habitat adjacent to existing colonies is 
protected, to allow for natural colonization. 

Recovery Status: Isotria medeoloides was reclassified from endangered to threatened (downlisted) in 
1994 due to progress made toward recovery. The most recent 5-Year Review for this species (USFWS 
2008) indicates that none of the delisting criteria have been met. 

Reason for Selection  

Small whorled pogonia (Isotria medeoloides) was selected because it is a federally threatened species 
associated with primarily second and third growth deciduous and mixed-deciduous/coniferous forests, 
and therefore its populations are of direct interest (2004 JNF Plan, page 2-14). Small whorled pogonia 
occurs in eastern North America from Ontario Canada to Georgia. It was listed as endangered in 1982 
and revised to threatened in 1992. 

For purposes of this analysis, the fundamental relationship between small whorled pogonia and its 
habitat is that small whorled pogonia needs second and third-growth forests, often with old roads or 
streams nearby. The forest habitat where small whorled pogonia is found is not rare, yet colonies are 
few. Site characteristics are variable, but sites are usually mesic, with sparse to moderate ground cover 
and a relatively open understory canopy. Habitat destruction from residential and commercial 
development is the primary threat to this species. Addition threats are plant collecting, herbivory, and 
recreational use. 

Plan Habitat Objectives 

The JNF Plan designates the sites where small whorled pogonia has been known to occur as Special 
Biological Areas. Special Biological Areas (Management Area 4D) are managed to “…serve as a 
network of core areas for conservation of significant elements of biological diversity.” (2004 JNF Plan, 
p. 3-27). The Keokee Lake Site is in management prescription 4D Special Biological Areas. The Hannah 
Branch site is in management prescription 8C Black Bear Habitat.  

The Plan objective for small whorled pogonia is to maintain the current number of 
populations/occurrences through protection and maintenance of existing sites and surrounding habitat 
conditions (JNF Revised LRPM pp. 2-14 – 2-15), 2). To achieve this the 2004 JNF Plan directs the 
Forest Service to 1) maintain records of locations and conditions of small whorled pogonia populations, 
2) control non-native invasive species that are negatively affecting this species, 3) not issue permits for 
collection except for approved scientific purposes. The Revised LRMP also states that “No herbicide is 
aerially applied within 300 feet, nor ground-applied within 60 feet, of any known threatened, 
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endangered, proposed, or sensitive plant, except where its use is necessary to control non-native invasive 
species affecting federally listed or sensitive species. Buffers are clearly marked before treatment so 
applicators can easily see and avoid them” (2004 JNF Plan p. 2-29., Appendix J, page J-18 to J-21) 
[1993 GWNF Plan Standard #118, page 3-136]. In 2004 there were two occurrences of small whorled 
pogonia on the Forest. 

At the time of the 2004 JNF Plan there was one occurrence on the Forest.  

Description of Monitoring Method 

Chapter 5 of the 2004 JNF Plan Monitoring Question 7 asks: What are the status and trends of federally 
listed species and species with viability concerns on the forest? This question is answered using 
qualitative and quantitative field surveys. 

1) For this species the recovery plan (USFWS, 1992) lists the following tasks relating to the Forest 
Service:  

a. Coordinate among governmental agencies and conservation organizations in providing 
permanent protection. 

b. Use regulatory mechanisms in protecting I. medeloides habitat. 
c. Create displays for use at visitor information centers. 

These tasks may be accomplished through the Forest’s planning process, including inventory and 
monitoring, and through project review and implementation. 

Habitat Trend 

Annual visits have shown that the habitat does not appear to have substantially changed from the time 
the plants were first observed until present. 

Population Trend  

At the time of the 2004 JNF Plan there was one occurrence believed to be on the Forest, a second 
population near Hannah Branch was found in 2006. A third occurrence was reported in 2014, but could 
not be relocated. No monitoring was recorded at the known JNF populations during the current 
monitoring period. 

Two populations were recorded on the GWNF in 2019. No detailed monitoring data are available for 
these sites. 

Small whorled pogonia populations are known to often dwindle and disappear after they are discovered. 
The reasons for this are unclear. Since many populations are near roads, streams or other openings in the 
forest it may be that canopy openings or some other disturbance events are necessary to stimulate 
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growth above ground. Orchids in general may not appear above ground every year as they can maintain 
themselves underground through mycorrhizal associations. 

Keokee Lake Site 

A population of plants was discovered in 1994. Table 13, below, records yearly observations from 1994 
to 2001 when plants were no longer observed at this site. 
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Table 13. Small whorled pogonia (Isotria medeoloides) population on the Clinch RD 

Year 
Total # 

of Plants 

Tag # of 
Emerged 

Plants 
Flowering 

Plants 
Fruiting 
Plants 

Aborted Flowers 
and Fruits Comments 

1994 6 Info Not 
Available 

Info Not 
Available 3 Info Not Available Plants were found late in season. 

1995 8 1,3,4,5,6,7,8 4 1 3 
One plant reproduced. Plants 7 
and 8 were new plants. Plant #1 
was the only one to reproduce. 

1996 8 1,3,4,5,6,8,9 1 1 1 
No reproduction took place. Plant 
#6 was browsed. Seven plants 
were sterile. 

1997 8 1,2,3,4,5,6,8,9 2 2 1  Six plants were sterile. Plant #8 
was the only one to reproduce. 

1998 6 1,3,4,6,8,9 0 0 0 
No reproduction took place. Plants 
1 and 3 disappeared by 8/18/98. 
All plants were sterile. 

1999 6 3,4,6,8,9,10 0 0 0 

Plant #8 had a crimped stem. No 
reproduction took place. Plant 10 
was a new individual located 
above and to the east of the 
existing population. All plants 
were sterile. 

2000 2 1,4 0 0 0 No reproduction took place. All 
plants were sterile. 
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Year 
Total # 

of Plants 

Tag # of 
Emerged 

Plants 
Flowering 

Plants 
Fruiting 
Plants 

Aborted Flowers 
and Fruits Comments 

2001 2 1,4 0 0 0 

Two plants emerged this year but 
one plant has disappeared as of 
7/2/01. Plant #8 has not emerged 
in two years, it is suspected that 
this plant is dead. No reproduction 
took place. All plants were sterile. 
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Hannah Branch Site 

A Virginia Division of Natural Heritage botanist discovered one plant growing near Hannah Branch in 
Craig County, VA in 2006. In 2007 Forest Service personnel visited the site and the original plant was 
found and another smaller plant was seen nearby. Since 2007 annual searches in the area no plants have 
been seen at this site. 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Both JNF sites where small whorled pogonia have been seen in the past lack recent monitoring data, and 
must continue to be monitored. These sites are managed to protect the habitat where small whorled 
pogonia has been found. 

Summary 

Several populations of small whorled pogonia have been observed on the JNF. Since they were first 
observed these populations/occurrences have disappeared. It is unclear why the plants have not been 
observed, but it is possible they may reappear in the future when environmental conditions are suitable 
for above ground growth. The Forest Service will continue to protect these sites from inappropriate 
activities in the hope that future research will reveal information about this species’ biology that will 
allow us to actively manage it. 

Recommendation  

No change in direction is needed. Continue monitoring sites where plants have been observed in the 
past. Recommend establishing periodic monitoring schedule to allow for reliable detection of population 
trends. 

Round Leaf Birch (Betula uber) 

ESA Status: Threatened 

Populations on GWNF:0 

Populations on JNF: 1 

Recovery Criteria: The Recovery Plan for B. uber calls for the establishment of 10 self-sustaining 
populations, each having 500-1000 individuals >2m tall produced through natural regeneration (USFWS 
1990). 

Recovery Status: The recent 5-year review of B. uber recognizes only a single natural population is 
known to exist, occurring on JNF lands. This population consists of only a single confirmed individual, 
down from 8 individuals in 2006 (USFWS 2020b). in the 1980s, greenhouse-grown B. uber individuals 
were used to establish 20 progeny plots, grown intermixed with B. lenta var. lenta. Though these plots 
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have been periodically monitored to ensure protection from disturbance associated with nearby 
vegetation management projects, no detailed population monitoring has occurred since 2008. Site visits 
to a subset of plots in March 2020 found mature individuals extant, but no regeneration was observed. 
Betula uber seeds are produced in abundance every 3-4 years and require bare mineral soil and open 
canopy conditions to germinate. Lack of recruitment may be due to an absence of these conditions 
coinciding in space and time. The recent 5-year review recommended the species remain classified as 
Threatened. 

Reason for Selection  

Virginia roundleaf birch (Betula uber) was selected because it is a federally threatened species that 
occurs in a very limited area near Cressy Creek in Virginia, and therefore its populations are of direct 
interest (2004 JNF Plan, page 2-14). The Virginia roundleaf birch was originally discovered in 1918 and 
not seen again until 1975 when a population of 40 trees was found. The only naturally occurring 
population of this tree is in Smyth County, Virginia along the floodplain of Cressy Creek in an open 
secondary forest. This birch is a sub-canopy tree growing in rocky debris that is strongly acidic and very 
permeable. The natural population is within a narrow strip of second-growth forest that includes many 
sweet and yellow birches. The band of forest is nearly surrounded by agricultural land. Twenty 
plantation populations, totaling 1,920 trees, were established on Forest Service land between 1984 and 
1987. All introduced populations are on U.S. Forest Service lands within the Mount Rogers National 
Recreation Area (U.S. Fish and Wildlife Service 2016). This species was listed as endangered in 1978 
and down-listed to threatened in 1995. 

For purposes of this analysis, the fundamental relationship between Virginia roundleaf birch and its 
habitat is that Virginia roundleaf birch needs early successional habitat, like most birch species. This 
type of habitat is typically created by a disturbance event such as a fire, landslide, or flood. In the Cressy 
Creek drainage flooding is a logical disturbance event. In the past mining and agricultural activities in 
the area may have also provided suitable habitat for seedling establishment. Birches don’t produce 
abundant seed every year, so the combination of suitable disturbed habitat and a good seed year has to 
occur for Virginia roundleaf birch seedling establishment. The primary threats to this species are its 
extremely small range, small population size, and need for disturbance events. In the past, a threat was 
collection of small trees and seedlings after Virginia roundleaf birch was rediscovered and gained some 
notoriety. 

Plan Habitat Objectives 

The JNF Plan designates the site where Virginia roundleaf birch was known to occur naturally is 
designated a Special Biological Area. Special Biological Areas (Management Area 4D) are managed to 
“…serve as a network of core areas for conservation of significant elements of biological diversity.” 
(2004 JNF Plan, p. 3-27). The Virginia roundleaf birch plantations occur in several Management Areas: 
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9.H Management, Maintenance, and Restoration, 7.B Scenic Corridors and Viewsheds, and 7.E.2 
Dispersed Recreation Areas (Suitable Timberland). 

The Plan objective for Virginia roundleaf birch is to increase the number of populations/occurrences 
with the assistance of reintroduction and propagation efforts (JNF Revised LRPM pp. 2-14 – 2-15). In 
addition, the 2004 JNF Plan Standards direct the Forest Service to 1) maintain records of locations and 
conditions of Virginia roundleaf birch populations, 2) control non-native invasive species that are 
negatively affecting this species, 3) not issue permits for collection except for approved scientific 
purposes. The Revised LRMP also states that “No herbicide is aerially applied within 300 feet, nor 
ground-applied within 60 feet, of any known threatened, endangered, proposed, or sensitive plant, 
except where its use is necessary to control non-native invasive species affecting federally listed or 
sensitive species. Buffers are clearly marked before treatment so applicators can easily see and avoid 
them” (2004 JNF Plan p. 2-29., Appendix J, page J-18 to J-21) [1993 GWNF Plan Standard #118, page 
3-136]. 

Description of Monitoring Method 

Chapter 5 of the 2004 JNF Plan Monitoring Question 7 asks: What are the status and trends of federally 
listed species and species with viability concerns on the forest? This question is answered using 
qualitative and quantitative field surveys. 

1) For this species the revised recovery plan (USFWS, 1990) lists the following tasks relating to the 
Forest Service:  

a. Protect existing habitat. 
b. Monitor individuals in original population. 
c. Encourage natural regeneration. 
d. Maintain additional populations. 
e. Expand management zone. 
f. Consider purchase of private property 
g. Implement educational programs. 

These tasks may be accomplished through the Forest’s planning process, including inventory and 
monitoring, and through project review and implementation. 

Taxonomic Status 

The taxonomy of Virginia roundleaf birch remains unsettled. When Ashe (1918) first described Virginia 
roundleaf birch, he considered it a variety of Betula lenta, sweet or black birch. In 1945 Fernald elevated 
it to full species status as Betula uber. McAllister and Ashburner (2004) suggested that, based on 
breeding behavior, Betula uber is actually a form of Betula lenta: Betula lenta forma uber. In 2005, Li, 
Shoup, and Chen published research on the genus Betula using nuclear ribosomal DNA and they found 
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that Betula lenta and Betula uber form a clade and state that their results are consistent with those of 
Ashe (1918). The Flora of Virginia (2012) regards Betula uber as a variety of Betula lenta. Further 
genetic work is needed to definitively settle the issue, however, it is possible that what we are calling 
Betula uber is in fact a variety or form of Betula lenta. The U.S. Fish and Wildlife Service still treats 
Betula uber as a valid taxonomic entity listed as threatened under the Endangered Species Act. 

Habitat Trend 

The plantation sites need ground disturbance to create bare soil for seed germination and establishment.  

Population Trend 

Extensive searches since 1975 have failed to locate any additional naturally occurring populations. Of 
the original 1920 seedlings planted 950 remain. The trees in the plantations are maturing and no longer 
subject to damage by deer browsing and antler scraping. At the time of the 2004 JNF Plan there were 2 
naturally occurring trees and 951 planted trees on Forest Service land. A 2008 survey counted 926 
plantation trees remaining, a loss of 25 trees. On June 24, 2010, Tom Blevins USFS, Sumalee Hoskin, 
USFWS, and Fred Huber, USFS surveyed plots # 5, 8, 12, 17, 20 and 21 to assess the current conditions 
and plan additional management actions to improve the potential for natural regeneration in or near the 
plantations. No evidence of catkins or fruiting were observed. No monitoring was recorded during the 
current monitoring period (2015-2019). However off-season visits to a limited number of plantation sites 
in spring 2020 indicate that Betula uber is still extant, though no evidence of recruitment was observed. 

Evaluation of Relationship of Habitat Trend, Population Trend 

The habitat holds the key to the future of the Virginia roundleaf birch. The plantations must be managed 
to enhance the existing trees and to create bare ground suitable for seed germination and establishment.  

Summary 

The JNF supports nearly all individuals of Virginia roundleaf birch, outside of those in horticultural 
cultivation. This species is inherently rare and not well distributed across the Forest. Monitoring has 
shown that competing vegetation, nearby sweet birch trees, and lack of ground disturbance may be 
having a negative effect on populations of Virginia roundleaf birch on the JNF. Current management is 
not adequate to” increase the number of populations/occurrences with the assistance of reintroduction 
and propagation efforts”. Ecological conditions are currently not sufficient on the Forest to maintain 
population viability (persistence over time). 
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Recommendation 

No change in direction for Virginia roundleaf birch is recommended. Continue monitoring populations 
and/or habitat as appropriate. Recommend establishing periodic monitoring schedule to allow for 
reliable detection of population trends at the remaining natural site as well as all progeny plots. 

Work cooperatively with U.S. Fish and Wildlife Service to develop a meaningful strategy to encourage 
natural regeneration of B. uber in progeny plots. Progeny plots were established between 1984 and 1987, 
meaning that the existing mature B. uber trees are 33-36 years old as of calendar year 2020. The average 
life expectancy of B. uber is only 50 years, so there is an urgent need to establish a new cohort while 
existing mature individuals remain alive and reproductive.  

Shale Barren Rockcress (Boechera serotina (syn. Arabis serotina) 

ESA Status: Endangered 

Populations on GWNF: 38 (37 in VA, 11 in WV) 

Populations on JNF: 0 

Recovery Criteria: The Recovery Plan for B. serotina recommends reclassifying the species from 
Endangered to Threatened (downlisted) when there are 20 self-sustaining populations throughout the 
species’ range, when those populations’ habitat is permanently protected, and when seeds have been 
stored to prevent extinction in the event of catastrophic losses. It recommends delisting B. serotina 
when, in addition to the downlisting criteria, 15 additional self-sustaining populations and their habitat 
are protected. 

Recovery Status:  

Limited monitoring of known shale barren rockcress populations has been recorded in the available 
database of record for the current monitoring period. Data from the Virginia Natural Heritage Program 
indicate that nine populations in Virginia have been confirmed extant between 2016 and 2019, though 
detailed monitoring data are not available. Data from the West Virginia Natural Heritage Program 
indicate that the last recorded monitoring of populations there was conducted in 2014. 

Overall, given that habitat is stable and protected and field studies located new populations, shale barren 
rockcress populations are presumed stable on the GWNF. 
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Reason or Selection  

Shale barren rockcress (Arabis serotina) was selected because it 
is an endangered species. It was listed as endangered on August 
8, 1989. This species is endemic to mid-Appalachian shale 
barrens in a small region of Virginia and West Virginia. The 
shale barren rockcress was selected because it is a federally 
endangered shale barren endemic species and therefore there is 
direct interest in its population status and trend (GWNF FEIS, 
page J-19).  

For purposes of this analysis, the fundamental relationship 
between the shale barren rockcress and its habitat is the 
geologic structure and bedrock where it lives. The amount and 
distribution of this species is most likely to be influenced by 
management activities associated with authorizing the 
collection of common variety mineral materials by the private 
sector, road construction, the creation of shale pits for use in 
surfacing State or NFS roads, by herbicide applications 
associated with road maintenance or gypsy moth defoliation 

control, increased canopy closure (fire suppression?), deer browsing or activities that could encourage 
the spread of invasive plant species. 

Plan Habitat Objectives  

The 1993 GWNF Plan allocated most of the habitat that supports shale barren rockcress on the Forest as 
Wilderness or Special Biological Areas. Wilderness Areas (Management Area 8) are managed to 
“maintain or achieve a naturally functioning ecosystem” (GWNF FEIS, p. 3-35). Special Biological 
Areas (Management Area 4) are managed to “protect and/or enhance their outstanding natural biological 
values” (GWNF FEIS, p. 3-6). In addition “No herbicide is aerially applied within 300 feet, nor ground-
applied within 60 feet, of any known threatened, endangered, proposed, or sensitive plant. Buffers are 
clearly marked before treatment so applicators can easily see and avoid them” (GWNF FEIS, Appendix 
J, page J-18 to J-21) [1993 GWNF Plan Standard #118, page 3-136].  

Description of Monitoring Method  

Chapter 5 of the GWNF FEIS lists two monitoring questions that apply to all federally listed threatened 
and endangered species:  

1) Were requirements outlined in federal species recovery plans implemented? For this species the 
recovery plan (USFWS, 1991) lists the following tasks relating to the Forest Service:  

Figure 37. Shale barren rockcress habitat 
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a. Preserve habitat on public lands. 
b. Enforce regulatory authorities to protect populations/habitat. 
c. Implement and evaluate the monitoring program.  

These tasks may be accomplished through the Forest’s planning process, including inventory and 
monitoring, and through project review and implementation. 

2) Is habitat for all existing threatened and endangered species being maintained or improved with 
no unwarranted habitat alterations/degradations happening? This question is answered using 
qualitative field surveys. 

Habitat Trend  

Habitat where shale barren rockcress occurs is protected either by designation as a Special Biological 
Area or during the project-level Biological Evaluations prior to project decision and implementation. 
Habitat for this species on the Forest is stable. Habitat has not changed since the 2000 report except 
through natural processes. 

Population Trend  

In 1993 there were 17 known occurrences of shale barren rockcress on the Forest. The GWJNF’s focus 
since this species was listed has been to attempt to locate additional populations and further define its 
range on the Forest. From 1994 to 1998 agency personnel worked cooperatively with the Virginia 
Division of Natural Heritage and the USFWS to inventory shale barrens on the Forest (Belden, Ludwig, 
and Van Alstine 1999). The Virginia Division of Natural Heritage identified 809 potential shale barrens 
from aerial photographs. Of these, 188 were examined for rare species. The inventory resulted in 27 new 
occurrences of shale barren rockcress, bringing the total known sites on the Forest (in Virginia) to 37. 
This number does not include two sites where shale barren rockcress was known to occur recently, but 
could not be found in 1994.  

In 2004 the West Virginia Department of Natural Resources discovered a new population of shale barren 
rockcress at the Little Fork North Shale Barren bringing the total occurrences on the Forest from the 77 
reported by the West Virginia Natural Heritage Program in 2000 to 78. Habitat has not changed since the 
2004 report except through natural processes. In 2005 West Virginia Department of Natural Resources 
(WVDNR) reported a new record on the Forest north of Sugar Grove U.S. Naval Radio Station. Tom 
Wieboldt from Virginia Tech, Forest Service personnel, and Va. Natural Heritage personnel found five 
plants in 2007 at a new location on a shale barren near the Cowpasture River, upstream from the 
community of Griffith VA. The current total of known rockcress locations on the Forest is now 80.  

Of the 80 occurrences, 17 were known in 1993 when the 1993 GWNF Plan took effect, so there has been 
an increase of 63 occurrences. The number of individual plants in shale barren rockcress populations is 
known to fluctuate greatly from year to year, so the inability to find plants in a given year is not 
necessarily indicative of loss of a population (Jarrett, et al. 1996). Overall, given that habitat is stable 
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and protected and field studies have located new populations, shale barren rockcress populations appear 
stable on the GWNF. 

Reflecting this trend, in 2003 the West Virginia Department of Natural Resources changed the rank for 
shale barren rockcress from S1 (1 to 5 occurrences) to S2 (6 to 20 occurrences). In 2012 the Forest 
conducted a prescribed burn on Heavener Mountain which included the shale woodlands that support 
shale barren rock cress. Per USFWS instruction the plants were excluded from the burn. 2014 
monitoring of the burn site revealed about 40 shale barren rock cress plants as the far eastern end of the 
burn block where no plants had been seen before. The presence of many robust plants in an area that 
received fairly intense fire behavior argues for fire as a natural factor in the life history of this plant and 
fire may be a key element in maintaining populations and habitat. Table 14 below shows the results of 
counting or estimating the number of rosettes and bolting plants of shale barren rockcress in the shale 
barrens on the GWNF in Pendleton County, WV. 

 The number of individual plants in shale barren rockcress populations are known to fluctuate greatly 
from year to year, so the inability to find plants in a given year is not necessarily indicative of loss of a 
population (Jarrett, et al. 1996). Overall, given that habitat is stable and protected and field studies 
located new populations, shale barren rockcress populations are presumed stable on the GWNF.  
 

Table 14. Shale barren rockcress on the GWNF Shale Barrens in Pendleton County, WV 2000 - 2010 

Site  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Brandywine 

Rosettes  677 659  1,552  949  132   742 

Bolts 
 

188 

 

42 
 148  38  164   306 

Little Fork 
North 

 

Rosettes 
    15      45 

 

Bolts 
    37      17 

 

Brushy 
Knob 

 

Rosettes 

 

 

 

62 
    32     

 

Bolts 

 

 

 

7 
    69     

Dunkle 
Knob 

 

Rosettes 

 

 

 

1 
    57     

 

Bolts 

 

 

 

7 
    235     
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Site  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Heavner Mt 

Rosettes     385  265  568  343 

 

Bolts 

 

    308  177  65  266 

Road Run 
Trib 

 

Rosettes 

 

 

 

84 
    84     

 

Bolts 

 

 

 

11 
    7     

 

Bolts 

 

 

 

80 
         

Sugar Run 

 

Rosettes 
  24     9    

Bolts   7     15    

Swamp 
Run 

 

Rosettes 

 

 

 

17 
    35     

 

Bolts 

 

 

 

1 
    14     

Thompson 

 

Rosettes 

 

5 

 

 
   3     2 

 

Bolts 
1     0     1 

Whetmiller 
Knob 

 

Rosettes 
 105     31     

 

Bolts 
 9     11     

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Habitat for this species is stable on the Forest. There are possible threats to shale barren communities 
from invasive native and exotic species. Populations appear stable, but since they naturally tend to 
fluctuate greatly from year to year this is uncertain. Potential habitat is being inventoried and continues 
to reveal new populations that will be protected. Management activities are having no effect on the 
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habitat that contains the shale barren rockcress and thus are having no effect on the rockcress, however, 
the role of fire in the maintenance of populations and habitat should be explored. 

Overall, viability is being maintained through identification and protection of occurrences, however, 
viability is still of concern due to the naturally limited distribution of this species. Shale barren rockcress 
populations are expected to remain relatively stable in the near future. 

The GWNF encompasses several populations of the endemic shale barren rockcress that are in the core 
of its limited distribution in the Northern Ridge and Valley Section of the mid-Appalachians. This 
species is inherently rare and not well distributed across the Forest. Current management provides for 
ecological conditions capable to maintain the shale barren rockcress populations considering its limited 
distribution and abundance. Overall, ecological conditions are sufficient on the Forest to maintain 
viability (persistence over time) of populations on national forest land. 

Recommendation 

No change in management direction for shale barren rockcress is recommended. Recommend 
establishing periodic monitoring schedule to allow for reliable detection of population trends. 

Sneezeweed (Helenium virginicum)  

ESA Status: Threatened 

Populations on GWNF: 6 

Populations on JNF: 0 

Recovery Criteria: Though a finalized Recovery Plan was never signed, a draft Recovery Plan (USFWS 
2000) recommends considering delisting H. virginicum when 1)twenty self-sustaining populations are 
protected across the species’ range in Virginia, 2) 15 years of monitoring indicates that the 20 sites are 
viable, 3) life history and ecology are sufficiently understood, 4) seeds representing the range of genetic 
diversity of the species are placed in long-term storage, and 5) a population in Missouri is protected with 
seeds in storage. 

Recovery Status: Currently 76 element occurrences of Helenium virginicum are recognized across the 
species’ range, 15 of which are on protected sites. In Virginia, 8 element occurrences are protected; 2 are 
on state lands, and 6 are on the GWNF. All known element occurrences of H. virginicum on the GWNF 
are within designated Special Biological Areas, and do not face any management concerns. The recently 
completed 5-year review for H. virginicum recommends delisting the species due to recovery (USFWS 
2020c). The U.S Fish and Wildlife Service is in the process of producing a draft post-delisting 
monitoring plan in anticipation of a future formal proposal to delist the species. The Forest Botanist is 
involved in the development of the draft post-delisting monitoring plan. It is likely that H. virginicum 
element occurrences on the GWNF will be included in the draft post-delisting monitoring plan. 
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Recommendations: Continue monitoring H. virginicum element occurrences, and work with U.S. Fish 
and Wildlife Service to develop draft post-delisting monitoring plan in case the species is ultimately 
delisted. Continue to protect H. virginicum habitat to ensure viability of the species (thus reducing the 
likelihood of the species needing to ever be re-listed) as well as other sensitive or unique biological 
resources in the vicinity.  

Swamp Pink (Helonias bullata) 

ESA Status: Threatened 

Populations on GWNF: 15 

Populations on JNF: 0 

Recovery Criteria: In order to delist H. bullata, the Recovery Plan recommends 1)securing permanent 
land protection for a minimum of 8 sites, 2) ensuring long-term regulatory protection, and 3) 
maintaining representative genotypes in cultivation. 

Recovery Status: As of the most recently published 5-Year Review, the degree of recovery was not yet 
sufficient to recommend delisting H. bullata.  

 

Reason for Selection  

The swamp pink (Helonias bullata) was selected because it is a 
federally threatened species and therefore its populations are of 
direct interest (GWNF FEIS, page J-19). It was listed as 
threatened on October 11, 1988. It occurs on the GWNF in 
Augusta County in the Maple Flats/Big Levels area south of 
Stuarts Draft, VA. 

For purposes of this analysis, the fundamental relationship 
between the swamp pink and its habitat is that it needs wetland 
conditions to live. The amount and distribution of wetlands is 
most likely to be influenced by management activities 
associated with land exchanges involving isolated federal 
parcels that are better utilized for economic development in the 
private sector, by authorized recreational or other group public 
use where people could trample the plant, by pond construction 
that could flood wetlands or modify hydrology, by herbicide 
applications associated with road maintenance, or by gypsy 
moth defoliation. 

Figure 38. Swamp pink (Helonias bullata) 
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Plan Habitat Objectives  

The majority of the habitat that supports swamp pink on the Forest is located in Wilderness or Special 
Biological Areas. Wilderness Areas (Management Area 8) are managed to “maintain or achieve a 
naturally functioning ecosystem” (GWNF FEIS, p. 3-35). Special Biological Areas (Management Area 
4) are managed to “protect and/or enhance their outstanding natural biological values” (GWNF FEIS, p. 
3-6). The 1993 GWNF Plan also states that “No herbicide is aerially applied within 300 feet, nor 
ground-applied within 60 feet, of any known threatened, endangered, proposed, or sensitive plant. 
Buffers are clearly marked before treatment so applicators can easily see and avoid them” (GWNF FEIS, 
Appendix J, page J-18 to J-21) [1993 GWNF Plan Standard #118, page 3-136]. In 1993 there were 16 
known occurrences of swamp pink on the Forest. The Forest’s objective is to not lose any existing 
occurrences and to inventory to locate new populations that will be protected. 

Description of Monitoring Method  

Chapter 5 of the GWNF FEIS lists two monitoring questions that apply to all federally listed threatened 
and endangered species:  

1) Were requirements outlined in federal species recovery plans implemented? For this species the 
recovery plan (USFWS, 1991b) lists the following tasks relating to the Forest Service:  

a. Develop and maintain conservation plans. 
b. Identify and implement management techniques. 
c. Enforce protective regulations.  
d. Investigate population dynamics. 
e. Monitor threats to existing sites.  

These tasks may be accomplished through the Forest’s planning process, including inventory and 
monitoring, and through project review and implementation. 

2)  Is habitat for all existing threatened and endangered species being maintained or improved with no 
unwarranted habitat alterations/degradations happening? This question is answered using 
qualitative field surveys. 

Habitat Trend  

There has been annual qualitative monitoring of two sites. One site, a sinkhole pond, has had beavers 
raising the water level. Due to a concern that the raised water level would negatively impact the swamp 
pink in the vicinity of the pond, efforts have been made to eliminate the beaver and control the water 
level. In the fall of 1999 the water level in the sinkhole pond rose, perhaps due to heavy hurricane rains. 
The level did not fall after the rain subsided and it was found that the beavers had raised their dam, 
possibly in response to water flowing rapidly out of the pond. The USFWS were contacted for guidance. 
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They did not feel action by the Forest Service was required. However, in 2002 the Forest Service 
installed a pipe through the beaver dam to lower the water to the level typically observed over the past 
few decades. This was in response to public concern for the swamp pink and for other rare plants. 
Recent monitoring has failed to locate swamp pink plants at this site. It is possible that the beaver 
induced inundation has altered the site beyond the ability of swamp pink to adjust. A site in the St. 
Mary’s Wilderness exists in a seep along a trail. This site has been monitored for several years, with no 
apparent negative impacts to the swamp pink, in spite of the fact that hikers have placed logs across the 
seep area. In1997 field surveys in the area located several hundred to a thousand additional plants. In 
2004 another large population of possibly several thousand plants was discovered in St. Mary’s 
Wilderness near and unnamed tributary. An exact count was not possible because of autumn leaf fall, but 
one will be conducted in 2005. Because the majority of the Forest’s swamp pink habitat is in Wilderness 
or Special Biological Areas it is being conserved and protected from potentially damaging activities. 
Basically, natural processes are operating in these areas. The habitat trend for this species is stable or 
increasing. 

Population Trend 

The population of swamp pink on the National Forest is large, dispersed over a ten-mile area, and well 
protected. At the time of the 1993 GWNF Plan there were 16 known occurrences (according to Virginia 
Division of Natural Heritage information) with perhaps 15,000 plants. Since that time four more 
locations have been discovered, including one that contains more than one thousand plants. With the 
possible exception of the beaver activity mentioned above there has been no documented loss of 
population occurrences since the 1993 GWNF Plan was adopted in 1993 or since the species was listed 
under the Endangered Species Act in 1988. However, the currently available data from the Virginia 
Natural Heritage Program show only 15 populations on the GWNF. The reason for this discrepancy is 
not immediately clear. Data from the Virginia Natural Heritage Program indicate that seven populations 
on the GWNF have been confirmed extant between 2016 and 2019, though detailed monitoring data are 
not available. 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Habitat appears to be stable on the Forest and known occurrences and populations are protected. 
Occurrences appear to be stable with no loss of occurrences observed. Field surveys have revealed new 
occurrences, some quite large. Management activities do not appear to be having adverse effects on 
populations of swamp pink. 

Overall, swamp pink occur in enough locations and in high enough numbers that their persistence on the 
Forest seems likely; however, viability remains a concern due to the limited nature of required habitats. 
Swamp pink populations are expected to remain stable or increase. 

The GWNF encompasses a population of swamp pink that is part of a disjunct distribution in eastern 
North America from New Jersey south to North Carolina and Georgia. It’s inherently rare and not well 
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distributed across the Forest. Current management provides for ecological conditions capable to 
maintain swamp pink populations on the Forest considering its limited distribution and abundance. 
Overall, ecological conditions are sufficient on the Forest to provide for distribution and abundance of 
the species that will provide for population viability (persistence over time). 

Recommendation  

No change in management direction for swamp pink is recommended. Recommend establishing periodic 
monitoring schedule to allow for reliable detection of population trends. Investigate apparent 
discrepancy in reported number of exiting populations.  

Smooth Coneflower (Echinacea laevigata) 

ESA Status: Endangered 

Populations on GWNF: 2 

Populations on JNF: 0 

Recovery Criteria: The 1995 Recovery Plan for E. laevigata recommends reclassifying the species from 
endangered to threatened (downlisting) when 1) 12 self-sustaining populations (with at least 2 in 
Virginia, 2 in North Carolina, 2 in South Carolina, 1 in Georgia; and of which at least 9 are in natural 
habitats) are protected, 2) managers are designated for each protected population, 3)management plans 
are developed and implemented, and 4) populations are stable or increasing for at least 5 years. Delisting 
will be considered when 1) the number of protected populations is at least 15 (with the same minimum 
geographic distribution listed above), 2) populations have been stable or increasing for 10 years, and 3) 
at least 10 populations are assured by legally binding instruments. 

Recovery Status: As of the most recently published 5-Year Review for E. laevigaeta (USFWS 2011), a 
sufficient number of populations are considered protected to meet the criteria for delisting the species. 
However, management plans have not been completed for enough populations, and insufficient 
monitoring data exist to assess viability of populations. 

Recommendations: Recommend establishing periodic monitoring schedule to allow for reliable 
detection of population trends. Knowledge of population trends is a crucial missing component for 
recovery of E. laevigata. 
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Indiana Bat (Myotis sodalis) 

 

 

Figure 39. Indiana bat (Myotis sodalis) 

The Indiana bat (Myotis sodalis) was federally listed as Endangered by the USFWS in 1967. The 
GWJNFs  formal consultation with the USFWS and was issued a Biological Opinion for the Indiana bat 
in September 1997. During the 2014 GWNF Plan and 2004 JNF Plan Revisions, new prescriptions, 
standards and guidelines were added as conservation measures specifically for the Indiana bat.  

For purposes of this analysis, the fundamental relationship between Indiana bats and their winter habitat 
is that the cave environment (temperature, humidity, darkness) must remain stable and free from human 
disturbance. The cave’s environment is most likely to be influenced by management activities associated 
with allowing public use (spelunking) of caves, especially during winter, and by surface disturbances 
near the cave that could change the relatively constant environmental conditions within the cave. 
Surface disturbances include activities that may drastically alter vegetative cover and water flow such as 
road construction, mining, or indiscriminant timber harvesting. 

For spring, summer, and fall, another key relationship between Indiana bats and their habitat is the need 
for an available food source and adequate habitat characteristics for roosting and maternity colony 
activities.  

Description of Monitoring Method  

For all cave dwelling bats, population counts by species are conducted in hibernacula during January 
through February every other year (odd # years in VA, some even # years in WV). These surveys are 
conducted by and in cooperation with the USFWS, VDWR, and West Virginia Department of Natural 
Resources. Based on the Biological Opinions (BO) received from the USFWS as a result of formal 
consultation, three monitoring items are required for the Indiana bat: 1) the total number of acres of 
potential bat habitat removed or disturbed as the result of management activities (excluding prescribed 
burn acreage) (Acres disturbed cannot exceed 4,500 annually or 22,500 over a five year period), 2) the 
amount of forest type acreage over certain age classes across the Forest (minimum of 60% all forest 
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types over 70 years of age and a minimum of 40% forest type #53 and # 56 greater than 80 years old), 
and 3) the number of Indiana bats “taken” (i.e. killed) shall not be more than 10 annually. 

Habitat Trend 

The number of caves on the GWNF is finite. In Virginia there are over 3,200 caves with more than 97% 
on private land according to the Cave & Karst Program of VDCR-DNH. Currently there are 41 caves 
known to occur on the JNF and 42 on the GWNF (83 total). Not all caves on NFS land are suitable for 
bats and fewer still are suitable for certain bat species. The Forest Service is looking for opportunities to 
acquire or assist with management of caves adjacent to NFS land. Work is still underway to acquire an 
important bat hibernacula cave entrance and surrounding acreage in Wise County, Virginia. In 1999 this 
cave was gated with the assistance of the USFWS, VDWR, The Nature Conservancy (TNC), and Bat 
Conservation International (BCI). In 2000 Mountain Grove Saltpeter Cave in Bath County was gated. 
Therefore, while the trend in cave numbers on the Forest is stable, that number may increase through 
acquisition of known caves and discovery of new caves. The trend for habitat conditions surrounding 
cave entrances is that of an aging (“maturing”) late successional forest. This trend is due to the fact that 
forested acreage surrounding cave entrances is protected from forest management disturbance. At the 
same time food sources (i.e. insects) are experiencing population fluctuations and shifts in species 
diversity associated with an aging forest and limited management activities. These trends in forest age 
and management activities are displayed in Table 3. 

Population Trend  

Table 15 displays trends in cave dwelling bats on the GWJNF for Indiana bat and year monitored.  
Personnel of the Non-game & Endangered Species Section of the VDWR and VDCR-DNH, in 
cooperation with the Forest Service, conduct these surveys. These surveys are not conducted every year 
in order to minimize disturbance to the bats.  

The drop in Indiana bats at Hupman’s Cave from 1996 to 2001 could be because the bats were 
hibernating in a different section of the cave from where they had seen them in the past (2003 and 2005 
Personal Communication between Steve Croy and Rick Reynolds). The cave is complex with many 
levels and passages, not all of which are accessible. The bats may have moved due to some disturbance 
earlier in the winter or a difference in internal cave temperatures due to a colder/warmer fall/winter. 
While caves are generally the most static of environments, airflow and temperatures can change as a 
result of surface openings or internal passages forming or closing. This would result in 
temperature/humidity changes that would force bats to seek optimal hibernating conditions elsewhere in 
the cave. VDWR was not concerned about large drop from previous counts, especially with other bat 
species in the cave showing stable to increasing trends. Before the drop seen in 2001 for Indiana bats 
could be completely investigated, access to the cave was restricted until 2011 and by that time white 
nose syndrome (WNS) was well established in Virginia’s caves and bat numbers plummeted as 
populations were decimated by this highly infectious fungal disease caused by Pseudogymnoascus 
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destructans. WNS was first seen in a New York cave during the winter of 2006-2007. This newly 
discovered, cold-loving fungus, likely introduced from Europe by international spelunkers, has spread 
south during the past several years and was first confirmed in Virginia and West Virginia during the 
winter of 2008-2009 with additional spread and caves now contaminated. To date well over 1-million 
bats have been killed by this fungus which irritates bats during hibernation causing them to wake and 
use precious fat reserves. The bats then starve and or freeze when they attempt to fly and leave the cave 
in search of food during the midst of winter conditions. 

Table 3. Indiana Bat Populations Within Hibernacula On or Near the GWJNF 

Winter 
Survey 
Year 

Starr 
Chapel 
Cave 

Mt. 
Grove 
Cave 

Clarks 
Cave 

Hupman’s 
Saltpetre 

Cave 
Shires 
Cave 

Kelly 
Cave 

Rocky 
Hollow 
Cave 

Newberry-
Bane Cave 

Patton 
Cave 
(WV) 

1960 600         

1962 600         

1970       1,200   

1972 35         

1974 30         

1978 2      750   

1979 1         

1980 0         

1981  0       3 

1982 16 0        

1983 29         

1984       647   

1985 30      270   

1986  0 21   1  90  

1987 5  52       

1988   31 0 13    0 

1989 36    13     

1990 37 5 22 26 3   120  

1991 23   0   202   

1992 38 23 0 220    100  
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Winter 
Survey 
Year 

Starr 
Chapel 
Cave 

Mt. 
Grove 
Cave 

Clarks 
Cave 

Hupman’s 
Saltpetre 

Cave 
Shires 
Cave 

Kelly 
Cave 

Rocky 
Hollow 
Cave 

Newberry-
Bane Cave 

Patton 
Cave 
(WV) 

1993 31 0   20 18 241 107  

1994 42 1 20 300      

1995 60       110  

1996   0 225 27     

1997 54     10 *    

1998  2       17 

1999 55  1  23 10  120  

2000        235 8 

2001  2  5 36 3 166   

2002         10 

2003 67  47 4 19 9 325 189  

2004         8 

2005 57  50 0 33 0 ** 156 237  

2006         6 

2007 68  49  16  170 232  

2008          

2009 61  48  23 1 130 208  

2010         8 

2011 74  64 3 1 1 266 146  

2012 92  63 1      

2013 54  77  4  192 48 2 

2014  0        

2015 55  64 0 1 1 240 67 0 

2016          

2017 46 0 73 0 1 3 205 69  

2018          

2019 43 0 70 0 0 5 328 50  
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Winter 
Survey 
Year 

Starr 
Chapel 
Cave 

Mt. 
Grove 
Cave 

Clarks 
Cave 

Hupman’s 
Saltpetre 

Cave 
Shires 
Cave 

Kelly 
Cave 

Rocky 
Hollow 
Cave 

Newberry-
Bane Cave 

Patton 
Cave 
(WV) 

Blank cells = no survey done that winter.  

* Incomplete survey of Kelly Cave was done in 1997  

** 2005 number of “0” likely due to gate vandalism and subsequent human disturbance. 

The recent threat of WNS has affected Indiana bats greatly. Counts have decreased in monitored caves. 
Research is ongoing into the difference in mortality rates seen in the various species of Myotis, including 
Indiana bat, but are unknown at this point.  

Commercial wind power development has rapidly expanded across the Appalachians. Multiple sites 
have been developed in West Virginia and one site is proposed to be constructed in Virginia north of 
Eagle Rock in Botetourt County on private land. Bats are often killed during wind tower operations 
when they fly into the lower pressure area surrounding the trailing edge of spinning blades and suffer 
extreme barotrauma where decompression causes capillaries in the lungs to explode. Bats are most 
affected during periods of fall migration when they often follow ridgetops and come into contact with 
wind towers built along those same ridgetops. 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Populations of cave dwelling bats reflect more than management of caves and NFS land since they 
forage widely and some species migrate. For cave dwelling bats the trend prior the WNS in population 
numbers (stable to slowly increasing) reflect habitat conditions (an aging forest and cave stability) 
subject to management activities designed to maintain and/or enhance bat habitat (cave gating and 
foraging habitat enhancement through prescribed burning and modified timber harvest techniques). In 
order to prevent spread of WNS fungus by spelunkers on boots and equipment plus prevent human 
disturbance during the winter hibernation period, those caves on NFS land that have bat populations are 
gated and locked year-round. Management activities are designed to enhance habitat for bats near 
hibernacula. Rocky Hollow Cave was gated in 1999 and Mountain Grove Saltpetre in 2000 to prevent 
unauthorized use. All caves on NFS land used by endangered bat species have now been gated to 
prevent human disturbance, however there continues to be problems with cave gate vandalism and 
unauthorized entrance. Gates have been repaired and law enforcement efforts are increasing in order to 
try and eliminate this population threat. No aerial pesticide applications have occurred near any cave to 
treat gypsy moth defoliations, so there was no effect on food sources (i.e. insects) for the bat. 

Long-term effects of WNS are still unknown at this time, but with the drastic drop in population 
numbers range-wide some species such as the northern long-eared bat have been listed as threatened by 
the U.S. Fish and Wildlife Service with others like the little brown bat and tri-color bat now under 
consideration for listing. It’s likely that Indiana bats will be further affected by WNS and those 
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cumulative effects will likely exceed the positive habitat actions now occurring with Forest Plan 
implementation. 

Cumulative effects of wind power development is unknown and those effects have taken place outside 
of the GWJNF. Any potential affects at the Forest level will be addressed in project level analysis if and 
when the Forest receives a proposal for construction.  

For the Indiana bat, since the Biological Opinions of 1997, 2004 and 2014, the amount of acreage 
removed or disturbed has not exceeded allowable Incidental Take nor have the percent of forest types by 
age been below the required level. In all cases the totals and percentages are far below the allowed 
amounts of Incidental Take. Table 16 displays the trend in disturbance to vegetation and Table 17 
displays the trend towards meeting 1993 GWNF Plan direction. 
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Table 4. Trend in “Take”, as expressed by acres of disturbance to vegetation in Indiana Bat habitat 

Year 
(fiscal) 

Timber 
Harvest 
GWNF 

Timber 
Harvest 

JNF 

Total 
Timber 

Harvested 
Road 
Const. 

Rx 
Burn 
Line 

Const. 
Rx Burn 
Acreage 

Recreation 
Develop. 

Wildlife 
Opening 
Develop. 

Special 
Use 

Develop. 

Total 
“Take” 
Acreage 
for Year 

Allowed 
Acreage 

of 
“Take” 
per BO 

“Take” 
Acres 
Not 

Used 
but 

Allowed 

1998* 1,449 1,293 2,742 3.15 15.8 N/A 40 7.5 5.8 2,814 4,500 1,686 

1999* 1,284 942 2,226 3.2 10.2 N/A 23 9.0 15.5 2,287 4,500 2,213 

2000* 1,254 1,115 2,369 0.1 12.7 N/A 11 14.4 12.3 2,420 4,500 2,081 

2001* 1,162 795 1,957 2.8 13.8 N/A 15 12.5 7.1 2,008 4,500 2,492 

2002* 881 332 1,213 0.3 15.1 N/A 10.5 8.0 4.2 1,251 4,500 3,249 

2003* 789 226 1,015 0.2 12.3 N/A 6.2 10.1 8.3 1,052 4,500 3,448 

2004 
(GWNF) 780  

1,024 
1.5 3.4 N/A 0.3 4.4 4.6 1,038 4,500 3,462 

2004 
(JNF)  244 1.5 3.8 6,516 0.4 2.5 2.2 6,770 16,800 10,030 

2005 
(GWNF) 1,176  

1,583 
0 6.9  46 0.1 1.2 1,646 4,500 2,855 

2005 
(JNF)  407  5.2 6,782 2.5 0 0.6 7,197 16,800 9,603 

2006 
(GWNF) 824  

1,216 
0.5 4.3  0.6 0 0 1,226 4,500 3,274 

2006 
(JNF)  392  4.8 1,762 0 0 0 2,159 16,800 14,641 
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Year 
(fiscal) 

Timber 
Harvest 
GWNF 

Timber 
Harvest 

JNF 

Total 
Timber 

Harvested 
Road 
Const. 

Rx 
Burn 
Line 

Const. 
Rx Burn 
Acreage 

Recreation 
Develop. 

Wildlife 
Opening 
Develop. 

Special 
Use 

Develop. 

Total 
“Take” 
Acreage 
for Year 

Allowed 
Acreage 

of 
“Take” 
per BO 

“Take” 
Acres 
Not 

Used 
but 

Allowed 

2007 
(GWNF) 732  

1,212 
0.2 5.1  4.4 0 1.5 1,237 4,500 3,263 

2007 
(JNF)  480  4.7 7,120 7.4 0 2 7,614 16,800 9,186 

2008 
(GWNF) 611  

1,166 
0 2.9  0.4 0 0.3 615 4,500 3,885 

2008 
(JNF)  555  0.6 10,574 0.1 0 4.8 11,135 16,800 5,666 

2009 
(GWNF) 833  

1,194 
0 2.1  0.4 6.8 0 1,237 4,500 3,263 

2009 
(JNF)  361 0 0.5 6,087 33.3 0 0 6,482 16,800 10,318 

2010 
(GWNF) 606  

1,057 
 

 1.8  0.6 0 0.6 1,062 4,500 3,439 

2010 
(JNF)  451  1.1 10,434 0.4 0 0 10,887 16,800 5,914 

2011 
(GWNF) 651  

1,149 
 0.3  3.5 7 2 1,176 4,500 3,324 

2011 
(JNF)  498 7.2 0 825 1.9 0 5.5 1,338 16,800 15,462 

2012 
(GWNF) 323  556  2.7  3.5 0 0.6 576 4,500 3,924 
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Year 
(fiscal) 

Timber 
Harvest 
GWNF 

Timber 
Harvest 

JNF 

Total 
Timber 

Harvested 
Road 
Const. 

Rx 
Burn 
Line 

Const. 
Rx Burn 
Acreage 

Recreation 
Develop. 

Wildlife 
Opening 
Develop. 

Special 
Use 

Develop. 

Total 
“Take” 
Acreage 
for Year 

Allowed 
Acreage 

of 
“Take” 
per BO 

“Take” 
Acres 
Not 

Used 
but 

Allowed 

2012 
(JNF)  233 7.2 0.8 4,148 0 0 5 4,394 16,800 12,406 

2013 
(GWNF) 711  

919 
4.1 1.2  0.5 10 13 964 4,500 3,536 

2013 
(JNF)  208 1.9 2.7 7,357 2.3 1 7.8 7,581 16,800 9,219 

2014 
(GWNF) 368  

567 
0 3.1 11,608 0 5 5 590 23,513 22,923 

2014 
(JNF)  199 0 1.9 10,473 1 4 3 10,682 16,800 6,118 

2015 
(GWNF) 905  

1,113 
0 1.9 9,086 0 0 11 10,008 23,513 13,505 

2015 
(JNF)  208 1.2 0 0 0 0 4 213 16,800 16,587 

2016 
(GWNF) 457  

884 
1.5 0 437 0 0 3 899 23,513 22,615 

2016 
(JNF)  427 0 0 107 0 0 5 539 16,800 16,261 

2017 
(GWNF) 1041  

1,550 
0 0 1,657 0 0 2 2,700 23,513 20,813 

2017 
(JNF)  509 0 0 6,423 0 0 8 6,940 16,800 9,860 



George Washington and Jefferson National Forests 

FY 2008 to 2014 M & E Report Appendix G – MIS  Page 118 of 152 

Year 
(fiscal) 

Timber 
Harvest 
GWNF 

Timber 
Harvest 

JNF 

Total 
Timber 

Harvested 
Road 
Const. 

Rx 
Burn 
Line 

Const. 
Rx Burn 
Acreage 

Recreation 
Develop. 

Wildlife 
Opening 
Develop. 

Special 
Use 

Develop. 

Total 
“Take” 
Acreage 
for Year 

Allowed 
Acreage 

of 
“Take” 
per BO 

“Take” 
Acres 
Not 

Used 
but 

Allowed 

2018 
(GWNF) 699  

920 
0 0 9,106 0 0 10 9,815 23,513 13,698 

2018 
(JNF)  221 0 0 6,088 0 0 3 6,319 16,800 10,481 

2019 
(GWNF) 838  

919 
0 0 9,977 0 0 6 9,983 23,513 13,530 

2019 
(JNF)  81 0 0 4,672 0 0 4 4,757 16,800 12,043 

             

* acres for both GWNF & JNF unless column Title indicates otherwise. 
The Total "Take" Acreage by Year for the GWNF covering years 2004 thru 2013 represent the total acres for both the JNF and the GWNF, 
since that is how the 4,500 acres of allowable take was developed in the 1997 BO. Biological Opinions currently in effect are 1-13-2004 for 
the JNF and 6-12-2013 (modified per FWS letter on 4-21-2014) for the GWNF. 
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From 1998 to 2003 acreages are for both GWNF & JNF since both Forests were under the 1997 BO 
from the USFWS. Starting in 2004 (JNF) and 2014 (GWNF), a new BO was issued by the USFWS as 
part of the Forest Plan Revision process. Biggest change was that both BOs include acres that are 
prescribed burned whereas the 1997 BO only included those acres disturbed as a result of control line 
construction. In all of the BO’s issued, the USFWS acknowledges that vegetation changes resulting from 
prescribed burning (open understory & overstory with increased number of snags) is beneficial for 
Indiana bats and that long-term gains in habitat quality offset short-term negative effects such as smoke, 
loss of some snags and trees with exfoliating bark, and possible injury to bats should they be in the area.  

Table 5. Trend in Indiana Bat Habitat Meeting Conditions Required by USFWS Biological Opinion 

Year of 
CISC/GIS 

Data 
CISC/GIS Total 

Forest Acres 

> 60% of All Forest 
Types > 70 Years 

Old 
(Acres/Percent) 

Total 53/56 
Forest Acres 

>40% of 53/56 
Forest Types > 80 

Years Old 
(Acres/Percent) 

3/12/98 * 1,707,112 1,300,681 / 76.2 701,925 352,250 / 50.2 

4/1/99 1,743,546 1,358,995 / 77.9 720,382 388,094 / 53.9 

3/16/00 1,742,489 1,369,028 / 78.6 720,777 397,646 / 55.2 

5/31/02 1,747,991 1,425,660 / 81.6 724,438 442,888 / 61.1 

3/29/04  1,721,795 ** 1,440,357 / 83.6 716,235 459,077 / 64.1 

6/30/05 1,753,505 1,481,318 / 84.4 731,079 479,646 / 65.6 

4/22/07 1,761,218 1,519,381 / 86.3 743,688 517,837 / 69.6  

5/13/14 1,741,135 *** 1,526,722 / 87.7 712,342 *** 576,696 / 80.9 

     

* Indiana Bat EA dated 3/12/98, page 32. 
** 22,769 acres not included in GIS age class report 
*** Reduction in acres from 2007 is due to change in FSVeg dataset and acreage calculations by 
forest-types. 

 

Bat populations reflect more than cave management, or even National Forest land management, as some 
species migrate and forage widely. Cave protection measures appear adequate to protect this portion of 
the species life history and therefore National Forest management is contributing, to the extent possible, 
to maintain species viability. While there is uncertainty about some bat population levels range-wide in 
North America, the bat populations on the Forest are expected to remain relatively stable or increase in 
the near future, dependent on effects of WNS. 
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The GWJNFs is within the east-central portion of the range of the Indiana bat in eastern North America. 
While its winter distribution is limited to a few select caves, the summer distribution is widespread and 
potentially covers the entire Forest. This species is inherently rare and not well distributed across the 
Forest at some times of the year, yet potentially Forest-wide at others. Current management of 
prescribed fire & woodland restoration provides for ecological habitat conditions capable to maintain bat 
populations, when concentrated at wintering caves, as well as when dispersed during summer months. 
Overall, ecological conditions on the Forest are sufficient to contribute to species viability (persistence 
over time). Range-wide population numbers of the Indiana bat shows a variable population level, mainly 
due to the effects of WNS. The GWJNF is contributing to this species viability and following the 
recovery plan from the USFWS. 

Recommendation  

No change needed in current Plan direction for bats is recommended at this time. WNS is an untreatable 
condition and the disease will run its course with bat populations adjusting accordingly. Work should 
continue with state, federal, and private cooperators plus monitoring and maintenance of cave gates 
along with Regional Forester closures and increased law enforcement to the fullest extent possible. 

Virginia Big-eared Bat (Corynorhinus townsendi virginianus) 

 

Figure 40. Virginia Big-eared bat (Corynorhinus townsendii virginianus)                                                  

Reason for Selection  

The Virginia big-eared bat (Corynorhinus townsendii virginianus) was listed as Endangered in 
December 1979.  

The Recovery Plan was issued on May 8, 1984 and a draft revised recovery plan was submitted for 
review in 1996, but was never finaalized.  The first substantive 5-year review of the species was released 
by the USFWS, West Virginia Field Office in Summer 2008. On March 6, 2012 a request was made in 
the Federal Register by the USFWS for information to initiate a 5-year review of 9 listed species in the 
Northeast, including the Virginia big-eared bat.  For purposes of this analysis, the fundamental 
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relationship between Virginia big-eared bats and their winter habitat is that the cave environment 
(temperature, humidity, darkness) must remain stable and free from human disturbance. The cave’s 
environment is most likely to be influenced by management activities associated with allowing public 
use (spelunking) of caves, especially during winter, and by surface disturbances near the cave that could 
change the relatively constant environmental conditions within the cave. Surface disturbances include 
activities that may drastically alter vegetative cover and water flow such as road construction, mining, or 
indiscriminant timber harvesting. 

For spring, summer, and fall, another key relationship between Virginia big-eared bats and their habitat 
is the need for an available food source and adequate habitat characteristics for foraging around caves, 
as this bats inhabits caves year-round.  

Description of Monitoring Method  

For all cave dwelling bats, population counts by species are conducted in hibernacula during January 
through February every other year (odd # years in VA, some even # years in WV). These surveys are 
conducted by and in cooperation with the USFWS, VDWR, and West Virginia Department of Natural 
Resources (WVDNR). 

Habitat Trend 

The number of caves on the GWNF is finite. In Virginia there are over 3,200 caves with more than 97% 
on private land according to the Cave & Karst Program of VDCR-DNH. Currently there are 41 caves 
known to occur on the JNF and 42 on the GWNF (83 total). Not all caves on NFS land are suitable for 
bats and fewer still are suitable for certain bat species. The Forest Service is looking for opportunities to 
acquire or assist with management of caves adjacent to NFS land. Work is still underway to acquire an 
important bat hibernacula cave entrance and surrounding acreage in Wise County, Virginia. In 1999 this 
cave was gated with the assistance of the USFWS, VDWR, The Nature Conservancy (TNC), and Bat 
Conservation International (BCI). In 2000 Mountain Grove Saltpeter Cave in Bath County was gated. 
Therefore, while the trend in cave numbers on the Forest is stable, that number may increase through 
acquisition of known caves and discovery of new caves. The trend for habitat conditions surrounding 
cave entrances is that of an aging (“maturing”) late successional forest. This trend is due to the fact that 
forested acreage surrounding cave entrances is protected from forest management disturbance. At the 
same time food sources (i.e. insects) are experiencing population fluctuations and shifts in species 
diversity associated with an aging forest and limited management activities. These trends in forest age 
and management activities are displayed in Table 3 and 4. 

The Virginia big-eared bat occupies caves year-round.  These bats are not migratory and their longest 
recorded movement is approximately 64 kilometers (40 miles) (Dalton & Handley 1991).  Males and 
females hibernate singly or in mixed clusters in a few caves then move in the spring to other cave(s) 
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with females forming smaller summer maternity / nursery colonies and males being solitary or in 
bachelor groups during the summer.   

Population Trend  

Personnel of the Non-game & Endangered Species Section of the VDWR, VDCR-DNH and WVDNR, 
in cooperation with the Forest Service, conduct hibernacula surveys during the winter. These surveys are 
not conducted every year in order to minimize disturbance to the bats. 

In Virginia this bat is known from eight caves in six counties in two separate geographic areas.  One 
area is in the upper headwaters of the James River (Cowpasture River) and the other is in the New River 
watershed.  According to the Virginia Fish and Wildlife Information Service, it is known from three 
caves in Tazewell County and one in Highland County during the summer and five caves during the 
winter in Tazewell, Bland, Highland, and Rockingham Counties.  Previous observations of single or a 
few (<5) individuals in caves found in Bath and Pulaski Counties have not been seen in recent years. 

In West Virginia the Virginia big-eared bat is known from at least 30 caves in five counties with most of 
the occurrences (20) in Pendleton County. The final rule that placed the Virginia big-eared bat on the 
endangered species list also designated five caves in West Virginia as Critical Habitat. One cave in 
Tucker County (Cave Hollow Cave) and four caves in Pendleton County (Cave Mountain Cave, 
Hellhole Cave, Hoffman School Cave, and Sinnit Cave).  

Population numbers have shown moderate to strong increases range-wide over the past 20 years.  In the 
late 1970’s when the recovery plan was drafted, the known population of Virginia big-eared bats within 
maternity colonies was approximately 3,600 and the known hibernating population was approximately 
2,585 (U.S Fish and Wildlife Service 2008). 

Most of the known caves that are occupied by Virginia big-eared bats are on private land. A few caves 
on or near Forest Service have documented Virginia big-eared bats in low numbers: 

Hupman’s Saltpetre Cave: 2015-2, 2017-1, 2019- 3 

Church Mountain Cave: 2017-1 

The introduction of the disease white-nosed syndrome (WNS) does not appear to affect Virginia big-
eared bats, and their overall population numbers have stayed consistent in the years following the 
appearance of this disease in 2008-2009 into Virginia and West Virginia cave-dwelling bat populations.  

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Populations of cave dwelling bats reflect more than management of caves and NFS land since they 
forage widely and some species migrate. For cave dwelling bats the trend prior the WNS in population 
numbers (stable to slowly increasing) reflect habitat conditions (an aging forest and cave stability) 
subject to management activities designed to maintain and/or enhance bat habitat (cave gating and 
foraging habitat enhancement through prescribed burning and modified timber harvest techniques). In 
order to prevent spread of WNS fungus by spelunkers on boots and equipment plus prevent human 
disturbance during the winter hibernation period, those caves on NFS land that have bat populations are 
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gated and locked year-round. Management activities are designed to enhance habitat for bats near 
hibernacula. Rocky Hollow Cave was gated in 1999 and Mountain Grove Saltpetre in 2000 to prevent 
unauthorized use. All caves on NFS land used by endangered bat species have now been gated to 
prevent human disturbance, however there continues to be problems with cave gate vandalism and 
unauthorized entrance. Gates have been repaired and law enforcement efforts are increasing in order to 
try and eliminate this population threat. No aerial pesticide applications have occurred near any cave to 
treat gypsy moth defoliations, so there was no effect on food sources (i.e. insects) for the bat. 

Long-term effects of WNS are still unknown at this time, and though this disease does not appear to 
negatively affect Virginia big-eared bats, many other bat species have been profoundly affected. The 
drastic drop in population numbers range-wide some species such as the northern long-eared bat have 
prompted federal listing as threatened by the U.S. Fish and Wildlife Service, with others species like the 
little brown bat and tri-color bat now under consideration for listing.  

Cumulative effects of wind power development is unknown and those effects have taken place outside 
of the GWJNF. Any potential affects at the Forest level will be addressed in project level analysis if and 
when the Forest receives a proposal for construction.  

Bat populations reflect more than cave management, or even National Forest land management, as most 
known caves hosting big-eared bats year round are on private land in Virginia and West Virginia, and 
this species does not travel far from its winter or summer caves. Cave protection measures appear 
adequate to protect this portion of the species life history and therefore National Forest management is 
contributing, to the extent possible, to maintain species viability. While there is uncertainty about some 
bat population levels range-wide in North America, the bat populations on the Forest are expected to 
remain relatively stable or increase in the near future. 

The GWJNFs is within the central portion of the range of the Virginia big-eared bats in eastern North 
America. This species is inherently rare and not well distributed across the Forest. Current management 
of ecological conditions on the Forest, as well as protecting known occupied caves, are sufficient to 
contribute to species viability (persistence over time). The GWJNF is contributing to this species 
viability and following the recovery plan from the USFWS. 

Recommendation  

No change needed in current Plan direction for bats is recommended at this time. Work should continue 
with state, federal, and private cooperators plus monitoring and maintenance of cave gates along with 
Regional Forester closures and increased law enforcement to the fullest extent possible. 

Virginia and Carolina Northern Flying Squirrel 
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Figure 41. Virginia northern flying squirrel (Glaucomys sabrinus fuscus) 

Reason for Selection  

The Virginia northern flying squirrel (Glaucomys sabrinus fuscus) (VNFS) and the Carolina northern 
flying squirrel (CNFS) (Glaucomys sabrinus coloratus) were listed as endangered in 1985 by the 
USFWS. In 2008, the Virginia northern flying squirrel was delisted by the USFWS; the CNFS remains 
listed as endangered. Both species occur in high-elevation forests in the southern Appalachians, being 
restricted to mature red spruce/northern hardwood areas (Laurel Fork) on the GWNF and the Mount 
Rogers National Recreation Area on the JNF.  

For purposes of this analysis, the fundamental relationship between the squirrel and its habitat is that it 
prefers mature red spruce and northern hardwoods, typically associated with the spruce-northern 
hardwood old growth forest type group. The spruce forest type is to be protected in both Forest Plans 
(2014 GWNF Plan, pg 2-15; 2004 JNF Plan, pages 3-5- through 3-55).   

Plan Habitat Objectives  

Specific habitat objectives related to mature red spruce and northern hardwoods to achieve minimum 
populations for both VNFS and CNFS are found in 2014 GWNF Plan, pg 2-15 and 2004 JNF Plan, 
pages 3-5- through 3-55.  

Description of Monitoring Method  

Since 1985, VNFS and CNFS populations have been monitoring using a combination of 
presence/absence surveys with nest box checks, live capture/recapture methods, and in the last 6 years, 
acoustic monitoring on an experimental basis (J. Pagels unpublished data; Reynolds et al. 1999, Diggins 
et al. 2020).  
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Habitat Trend  

The habitat is stable to increasing, with natural regeneration of red spruce being observed at both Laurel 
Fork and Mt. Rogers NRA. See table above for trend in spruce-northern hardwood old growth forest 
type. 

Population Trend  

Despite repeated monitoring efforts for over twenty years, very few CNFS or VNFS have been captured 
using presence/absence surveys with nest box checks or live capture/recapture methods. For instance, 
during a 10 year mark/recapture study on two sites in Laurel Fork (1986-1996), only one squirrel was 
captured in 10 years on site one, and 3-6 captured in four of 10 years on site two (Reynolds et al. 1999). 
Despite a low capture rate throughout the years, both CNFS and VNFS have been shown to persist in the 
Mt. Rogers NRA and Laurel Fork areas. Three sites in Laurel Fork on the Forest have now been 
documented to have VNFS, as well as two sites on private land in Highland County, one adjacent to 
Forest land in Laurel Fork (Rick Reynolds, VDWR and Marek Smith, TNC, pers. comm., 2012). Low 
but persistent populations are present at Whitetop Mountain and Mt. Rogers Crest Zone Special Areas 
(Ford and Diggins, pers. Comm 2019). The USFWS acknowledges known inadequacies in current 
monitoring techniques for VNFS to prove or disprove presence of the VNFS (USFWS 2001, 2006). The 
current Recovery Plan for NCFS, as amended, encourages the assumption of presence in suitable 
habitat, because the squirrels are less likely to use nest boxes or enter traps in good quality habitat due to 
the abundance of natural den sites and preferred foods in these areas (USFWS 2001). Analysis results 
suggest a low but overall stable trend for northern flying squirrel populations on both the GWNF and 
JNF. 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

This species is inherently rare and not naturally well distributed across the Forest due to its dependence 
on the spruce-fir/northern hardwood ecotone. The spruce forest and its ecotone with northern hardwood 
forests is the only habitat for this species in the Appalachian Region. Approximately 6,268 acres of 
mixed spruce and northern hardwood habitat occurs in the Laurel Fork area on the Forest, in Highland 
County, Virginia and 2,900 and 2,130 acres of mixed spruce/northern hardwoods occur in Mt. Rogers 
Crest Zone and Whitetop Mountain Special , respectively, in Grayson County, Virginia.  

Squirrel populations are expected to remain relatively stable in the near future. The GWNF encompasses 
a single population of the Virginia northern flying squirrel that is part of a larger population found in the 
Allegheny Mountains of West Virginia. The JNF encompasses at least two populations of Carolina 
northern flying squirrel that is considered by the FWS to be part of a larger population found in the 
Southern Appalachians (North Carolina and Tennessee). Current management provides for ecological 
conditions capable to maintain the flying squirrel population considering its limited distribution and 
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abundance. Overall, ecological conditions are sufficient on the Forest to provide for viability 
(persistence over time) of this disjunct population. 

Recommendation  

No change in direction for northern flying squirrels is recommended. Continue monitoring habitat in 
Laurel Fork. 

Alleghany Woodrat 

Since the early 1980’s, the status, distribution, and ecology of the Allegheny woodrat (Neotoma 
magister) has been the subject of much field research throughout its range. The Allegheny woodrat 
historically ranged throughout the Appalachian Mountains and the Interior Highlands of the eastern 
United States, which included states as far northeast as Connecticut and as far southeast as northern 
Alabama. The species has been extirpated from numerous areas in which it was historically found. Their 
status is Threatened in Pennsylvania, and they are known to be rare to uncommon in Virginia and West 
Virginia. The Allegheny woodrat is a cryptic species which inhabits discrete habitat types throughout its 
range. The main limiting factor found at suitable habitat types is the number of denning/overwintering 
sites that are available for use. Allegheny woodrats cache food for overwintering purposes and their 
range was historically tied to the American chestnut (Castanea dentata). Habitat fragmentation may 
restrict dispersal. Since suitable habitat patches are often widely scattered across mountainous 
landscapes, fragmentation may limit population growth and expansion in colonies previously occupied. 
Woodrats tends to be food generalists (Castleberry et al. 2002),but are mainly dependent upon the mast 
provided by oaks and fungi for overwintering. It is typical that an active woodrat site may have only 1-2 
individuals. Their overall population decline has been attributed to a number of factors and most likely 
the factors have had a synergistic effect on the species. In addition to habitat fragmentation and loss of 
American chestnut, other suspected factors limiting woodrat populations are predation, oak decline, lack 
of habitat due to forest management, and infection by a parasitic roundworm (Baylisascaris procyonis). 
Drs. Mengak and Castelberry with the University of Georgia cooperated with the Virginia Department 
of Game and Inland Fisheries to conduct a survey of Allegheny woodrats from 2009 to 2011 (Mengak 
and Castleberry, 2012). Their objectives were to (1) assess the current status of known woodrat colonies 
by surveying previously known woodrat sites, many on National Forest lands (Mengak 2002a); and, (2) 
to expand the known range of Allegheny woodrat in Virginia by locating as many new colonies as 
possible. 

A total of 171 unique sites were trapped over the three years of this project. Because some sites were 
surveyed in multiple years, a total of 213 sites were surveyed during the three years. Naïve occupancy 
rates (percent of trapped sites found to be occupied) varied from 70.6% in 2009, to 29.2% in 2010, with 
an average across years of 45.3%. These overall occupancy rates are lower than long-term rates 
observed from monitoring conducted from 1990-2000 (Mengak 2002b) when yearly occupancy rates 
varied from 46% in 1998 to 86% in 1992, with an average across years of 64%. As in many of the 
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previous multi-year surveys, overall site occupancy rates fluctuated for reasons that are not entirely clear 
(Mengak 2002b). Occupancy at individual sites also changed from year to year. Fifty-one percent 
(N=53) of historic sites were active (at least one woodrat was captured) during our surveys. The relative 
proportion of active sites (51%) seems to have declined substantially when compared to previous 
surveys conducted from 1990-2000 (Mengak 2002b). The previous survey classified 64% of sites as 
active. However, the decline may be an artifact of the high number of inactive sites found in 2010 and 
attributed to the harsh winter of 2009-2010. If the 2009-2010 winter contributed to high individual 
woodrat mortality, this could explain the very low occupancy rates in summer 2010. This one low year 
would suppress the average occupancy ratio. Considering only 2009 and 2011, the occupancy rate was 
63%, which is very similar to the average rate observed in the previous survey. Although the harsh 
winter may have caused a decline in overall woodrat occupancy, 9 of 43 new sites surveyed in 2010 
were active, thereby expanding the range of currently known woodrat populations. Mast-eating rodent 
densities have also been demonstrated to be positively correlated with the production of the previous 
year’s acorn crop and have been demonstrated to affect future female woodrat capture at sites. 
Allegheny woodrat populations have been documented as being positively correlated to the previous 
year’s mast index (Mengak and Castleberry 2008). Mast-dependent species may be further limited by 
competition with high densities of deer especially when acorn crops are unproductive (McShea and 
Schwede 1993). The high site occupancy ratio (70.6%) in 2009 was preceded by a plentiful acorn mast 
year in 2008 (VDGIF unpubl. data), whereas the lower site occupancy ratio (53.5%) in 2011 was 
preceded by a poor acorn mast year during the fall of 2010. In 2011, woodrat populations may still have 
been recovering from the previous season, as supported by less females showing evidence of 
reproduction in 2010 as compared to 2011. Females may also have not been able to breed after the harsh 
winter of 2009, further suppressing populations for future trapping events. 

Southern Rock Vole 

The southern rock vole, Microtus chrotorrhinus, is an Endangered species in Virginia (Roble 2016). The 
southern rock vole is a small boreal rodent whose geographic distribution extends from eastern Canada 
south along the Appalachians to North Carolina and Tennessee. Populations of rock vole may be 
adversely affected by natural and anthropogenic habitat fragmentation and destruction, which may be 
further compounded by relatively low reproductive output. Throughout extensive sampling in the 
mountains of western Virginia, the southern rock vole has been found only at four locations, all on the 
GWNF in Bath and Highland counties (Orrock and Pagels 2003). Southern rock voles in Virginia are 
found to occupy cool, moist talus slopes and rocky areas above 3,200 feet elevation, within forested 
streamside riparian areas dominated by rocks greater than 0.65 feet in diameter and with abundant 
woody debris, herbaceous vegetation, and moss. A consistent feature of the four areas where habitat was 
analyzed was the presence of yellow birch (Betula alleghaniensis) (Orrock and Pagels 2003). Southern 
rock voles often utilize a network of subsurface runs among rocks and boulders. 
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Southern Water Shrew 

The southern water shrew (Sorex palustris) is an Endangered species in the state of Virginia (Roble 
2016). The range of the southern water shrew extends south in the Appalachian Mountain to Tennessee 
and North Carolina. In Virginia, this shrew has been found at five northern hardwood sites (one in Bath 
County and four others in Highland County), all on the GWNF. Southern water shrew occupy undercut 
banks of high gradient and high elevation (above 2,950 feet) first and second order streams, typically 
with abundant cover from overhanging rocks, roots, logs, and crevices. Associated tree species from the 
occupied areas include yellow birch, black birch (Betula lenta), sugar maple (Acer saccharum), 
basswood (Tilia americana), black cherry (Prunus serotina), red maple (Acer rubrum), American beech 
(Fagus grandifolia), and eastern hemlock (Tsuga canadensis), often with undeveloped understories 
(Pagels et al. 1998). 

 

Rock Gnome Lichen (Cetradonia linearis (syn. Gymnoderma lineare)) 

Status: Endangered  

Populations on GWNF: 0 

Populations on JNF: 1  

Recovery Criteria: This species is not an MIS on either the Jefferson or George Washington National 
Forest, although does exist as an endangered species on the Jefferson. The Recovery Plan for C. linearis 
recommends that 30 populations be in protective ownership and have stable trends for at least 5 years 
before considering reclassification from Endangered to Threatened. Delisting will be considered when 
40 populations in protective ownership are stable for a minimum of 10 years (USFWS 1997). 

Recovery Status: A recent 5-year review of this species (USFWS 2020a) recognizes 75 populations with 
potential to afford protection to C. linearis, 62 of which are currently in some form of protective 
ownership. Only one population is known in Virginia, and is located on JNF lands. The species is not 
known to occur in West Virginia. Though numerous occurrences of Cetradonia linearis have been 
documented since the species was listed as Endangered in 1995, insufficient monitoring makes is 
impossible to determine the true status of the species range-wide. The 5-year review recommended no 
change in Endangered Species Act classification. 

Recommendations:  

Recommend establishing periodic monitoring schedule to allow for reliable detection of population 
trends at the single known occurrence on JNF lands. Continue to search for new populations in suitable 
habitat. Continue monitoring H. virginicum element occurrences, and work with U.S. Fish and Wildlife 
Service to develop draft post-delisting monitoring plan in case the species is ultimately delisted. 
Continue to protect H. virginicum habitat to ensure viability of the species (thus reducing the likelihood 
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of the species needing to ever be re-listed) as well as other sensitive or unique biological resources in the 
vicinity.  

 

STATUS OF BOTANICAL MONITORING ON GWNF AND JNF 

Following the retirement of the former Forest Botanist at the beginning of the current monitoring period, 
little formal tracking of Threatened and Endangered plant populations has been recorded. Though forest 
and district staff may have completed some site visits of these populations, no monitoring schedule or 
unified documentation system is currently in use. All known Threatened and Endangered plant 
populations are afforded protection from management impacts through the designation of Special 
Biological Area, but without regular monitoring and tracking it is difficult to reliably report trends in 
population levels or degree of stressors present. In order to better track the status of Threatened and 
Endangered plant populations on the George Washington and Jefferson National Forests, a formalized 
monitoring schedule with minimum data requirements would be useful. Improved staffing levels 
including the hiring of a Forest Botanist / Ecologist and multiple assistant biologists across many of the 
districts should aid in achieving this goal, assuming enough time is allotted to these critical tasks. The 
forest-wide biological technician, working out of the Supervisor’s Office, is now and will continue to be 
a crucial resource for accomplishing critical monitoring work not associated with project work. 

Demand Species 

White-tailed Deer (Odococileus virginianus) 

 

Figure 41. White-tailed deer (Odocoileus virginianus) 

Reason for Selection  

The White-tailed Deer (Odocoileus virginianus) was selected because it is a species commonly hunted 
and its populations are of public interest. It’s a species whose habitats may be influenced by 



George Washington and Jefferson National Forests 

FY 2008 to 2014 M & E Report Appendix G – MIS  Page 130 of 152 

management activities such as prescribed fire, permanent opening maintenance, and timber management 
activities and it is one of the MIS for Monitoring Question 8 (What are the trends for demand species 
and their use?) in the 2004 JNF Plan and Monitoring Question 6 (How are changes in Management 
Indicator Species and the relationship to their habitats reflecting the effectiveness of management 
activities in achieving desired conditions and objectives?) in the 2014 GWNF Plan. White-tailed deer 
use a variety of habitat types. An important component of suitable habitat for white-tailed deer includes 
herbaceous and woody vegetation at or near ground level, and availability of hard mast, such as acorns.  

Plan Habitat Objectives 

For both the GWNF and JNF, a range of habitat objectives, management prescriptions, and desired 
conditions are identified to provide needed herbaceous and woody browse vegetation and hard mast 
(2014 GWNF Plan, pg 3-11; 2004 JNF Plan, pg. 2-12). 

Description of Monitoring Method 

Hunter harvest information is reported by state wildlife agencies. For deer harvested on National Forest 
System (NFS) land, the VDWR and the WVDNR use a sex, age, and kill models to generate population 
estimates. They also compare population trends from periodic spotlight counts.  

Habitat Trend  

Table 4 compares age class data or age class acres on NFS land.  

Population Trend 

Virginia 

Current population reconstruction models indicate that Virginia’s statewide deer population has been 
relatively stable over the past decade, fluctuating between 850,000 and 1,000,000 animals (VDWR 
2019). In Virginia, deer population trends were evaluated by examining the annual rate of change in the 
population index (i.e., antlered buck harvest per unit area) over the 10-year period from 2005-2015. An 
exponential regression (y = aert; where, y = population index, a = intercept, e = 2.718, r = instantaneous 
rate of change, and t = year) was used to determine trends in population. The annual rate of change (R) = 
er – 1. The status of the deer population in each county was considered to be increasing or decreasing if 
the annual rate of change in the population index was >2.26% (either positive or negative) and the 
statistical significance level of the exponential regression model was p < 0.10 (r2 Value > 0.301). Annual 
rates of change that exceeded 2.26% represent a change of at least 25% in the population index over the 
decade (1.022610 = 1.25). Counties that displayed a rate of change between 0 and +2.26 were deemed to 
be stable. Overall on the GWJNF’s in Virginia, 14 counties demonstrated stable population trends, and 9 
counties demonstrated decreasing trends. Since 2000, VDWR harvest data has suggested a more 
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substantial decline across much of the GWJNF. In contrast, private land in the same counties ranges 
from stable to increasing trends (VDWR 2015). 

West Virginia  

From 1945 through 2019, a total of 6,563,365 deer have been harvested in West Virginia, with 46% of 
the total recorded deer harvest during the period occurring in the last 20 years (WVDNR 2019). West 
Virginia estimates their current deer population as an index of antlered deer harvest. In 2019, the 
combined deer season harvest for 2019 was the 35th largest total deer harvest on record for the State, 
though down from harvests in previous years. Estimated yearly average number of reported antlered 
bucks harvested during all deer seasons in 3 antlered bucks/square mile or one buck per 220 acres.   

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Review of Table 4 (GWJNF age class distribution of all forested land) shows a decreasing percentage of 
early successional habitats across the GWJNF. However, review of Table 3 (Combined management 
activities trend across both forests) shows a marked increase in acres prescribed burned. Based on the 
current age-class structure of forested land in the GWJNF’s, 88% of all forest types are mature (71-150+ 
years) (See Table 4). Current active forest management in the last 10 years has created 10,725 acres of 
early successional habitat, or 0.6% of the total forested acres (Table 4). Current prescribed burning has 
effected 1,372 to 22,081 acres per year, for a 10 year total of 160,525 acres or 9% of the total forested 
acres treated (Table 3). Permanent grassland/shrubland maintenance activities have effected 5,900 to 
11,163 acres per year, or 0.3% to 0.6% of the total GWJNF acres per year (Table 4). All of these 
activities, in addition to natural disturbances, should provide patches of early successional woody 
habitat, as well as restoring and maintaining open oak, oak/pine, and pine woodlands, which would 
benefit white-tail deer. The positive effects of prescribed fire on white-tailed deer browse and other 
habitat requirements is well documented (Brennan et al. 1998, DeBano et al. 1998). In addition, the 
continued maturation of forested acres across the GWJNF increases availability of hard mast.  

Virginia’s revised Deer Management Plan has an objective to stabilize and/or increase deer populations 
on public land in western Virginia (VDWR 2007). West Virginia’s Revised Deer Management Plan has 
an objective to maintain a healthy deer population at levels compatible with biological and sociological 
conditions, while providing a diversity of hunting opportunities and other associated recreational 
benefits (WVDNR 2011). Both revised Deer Management Plans recommend supporting habitat 
management objectives on public lands that manipulate vegetation for early successional wildlife and 
promote restoration, regeneration, and productivity of plant species important to wildlife, particularly 
those that provide diverse hard and soft mast (e.g., American chestnuts, acorns, grapes, and berries). 
This includes an increase in timber harvest and prescribed fire, that creates early successional woody 
and open woodlands habitat, and restoration and maintenance of grasslands and shrublands. Such habitat 
creation should be well dispersed across the otherwise mature forested landscape of the GWNF.  
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The white-tailed deer is a game animal that is harvested throughout Virginia and West Virginia; 
therefore, population viability is not a concern. Based on the results of our monitoring and evaluation, 
this species has the abundance and distribution across the Forests that will provide for its persistence 
into the foreseeable future. 

Recommendation:  

No change in direction is recommended for deer. Continue monitoring. 

Black Bear (Ursus americanus) 

 

Figure 42. Black bear (Ursus americanus) 

Reason for Selection  

The Black Bear (Ursus americanus) was selected because it is a species commonly hunted and its 
populations are of public interest. It’s a species whose habitats may be influenced by management 
activities. It is one of the MIS for Monitoring Question 8 (What are the trends for demand species and 
their use?) in the 2004 JNF Plan and Monitoring Question 6 (How are changes in Management 
Indicator Species and the relationship to their habitats reflecting the effectiveness of management 
activities in achieving desired conditions and objectives?) in the 2014 GWNF Plan. 

Black Bear are an opportunistic species, thriving in a variety of habitat types. Important habitat elements 
are habitat remoteness, habitat diversity, den site availability, and availability of hard mast. An important 
activity managers can undertake for black bear is access management (Lentz 1980, Carlock et al. 1983, 
Hamilton and Marchinton 1980, Miller 1975, Pelton 1980, Brody 1984). Access management does not 
refer to the prohibition of building or upgrading existing roads, but rather to their subsequent 
management. Roads themselves are not detrimental; it’s the use of these roads by the public that affects 
black bear. Proper management of open road densities is important to maintaining healthy black bear 
populations. 
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For purposes of this analysis, the amount and distribution of remote habitat (assumed to be Semi-
primitive non-motorized or Semi-primitive recreation opportunity areas) and old growth is most likely to 
be influenced by management activities associated with prohibiting or limiting public use of existing 
roads and timber management. 

Plan Habitat Objectives  

For the GWNF, to maintain old growth habitat for bear, a well distributed and representative network of 
large, edium, and small old growth patches is provided over tie for biological benefits (GWNF 2014 
Plan, pg 2-21).  For the JNF, maintain approximately 252,000 acres under conditions where open road 
density is less than 0.8 miles per square mile, and off-road vehicle use is restricted throughout the years 
(Revised JNF Plan, page 2-13). Extrapolating the remoteness factor from the JNF and the old growth 
factor from the GWNF leads to the conclusion that, across the combined forests, a minimum of 2.5% of 
the Forest should be in hardwood old growth (hardwood stands older than 200 years old) and a 
minimum of 15.5 % (271,000 acres) should be remote. 

Description of Monitoring Method  

Hunter harvest information is reported by state wildlife agencies, including sex, age, and total harvest 
data for bear harvested on NFS land. No simple methods exist for estimating key demographic 
parameters (recruitment rates, mortality rates, population growth rates, density) to assess black bear 
population status over large areas. Definitive estimates of these parameters can only be obtained through 
expensive, site-specific research. As in other states, the Virginia Department of Wildlife Resources uses 
a combination of indices derived from harvest, nuisance activity, age structure, and miscellaneous 
mortalities to monitor status of black bear population (Virginia Black Bear Status Report - 1998 Virginia 
Department of Wildlife Resources). Only Virginia data is used under the assumption that trends are the 
same in Kentucky and West Virginia. 

Habitat Trend  

See trend is late successional classes in Table 4.  

Population Trend  

The black bears in western Virginia and eastern West Virginia belong to the largest contiguous bear 
population in the southeast and mid-Atlantic. Bear population status on the GWNF is monitored by the 
state agencies of Virginia and West Virginia and uses a combination of indices derived from harvest, age 
structure, nuisance activity, and miscellaneous mortalities (VDWR 2019; WVDNR 2019). These 
indices, coupled with computer modeling, provide a current statewide population estimate of 16,000-
17,000 bears in Virginia and 10,000-12,000 in West Virginia. While monitoring indices may provide 
rough estimates of bear population size, their primary values are to reflect population trends and relative 
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densities. Multi-year harvest trends for both states have indicated significant increases since 1974. Since 
2001, trends in harvest and population modeling suggest that the bear population throughout the area 
encompassing the GWNF has been increasing at about 9% annually (VDWR 2019; WVDNR 2019). 

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

Many factors are likely responsible for the increased bear populations on the GWJNF. The relative 
abundance and distribution of oak mast, primarily white oak, have a significant impact on bears in terms 
of natality, mortality, and movements (Pelton, 1989). The birth and survival of young bears are directly 
associated with oak mast crops. Increased movements associated with poor acorn crops often result in 
significantly increased mortality. The acres of older hardwood stands on the Forest have benefited bears 
through increased availability of den trees. In addition to older hardwood forests, bears also use a variety 
of other successional stages. Secondary foods (such as soft mast) can help buffer the effects of acorn 
shortages (Eiler, Wathen, and Pelton, 1989). Soft mast foods can be enhanced by forest management 
activities including prescribed burning and timber harvest (Wigley, 1993; Weaver, 2000). Important soft 
mast species—such as blackberries, blueberries, and huckleberries—often are more abundant in young 
forests. 

The component of old trees as represented by a shift to more acres in the older age classes has been 
occurring (See Table 4). Increased acres of older hardwood stands, sustained hard mast production, and 
enhanced soft mast production through forest management activities—such as prescribed burning and 
timber harvest—have contributed to improved black bear habitat on the Forest.  

The black bear is a game animal that is harvested throughout Virginia and West Virginia; therefore, 
viability is not a concern. Overall, viability is well sustained for black bear on the GWJNF. Based on the 
results of our monitoring and evaluation, this species has the abundance and distribution across the 
Forests that will provide for its persistence into the foreseeable future. 

Recommendation  

No change in direction is recommended for bear. Continue monitoring. 
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Wild Turkey (Melagris gallopavo) 

 

Figure 43. Wild turkey (Meleagris gallopavo) 

Reason For Selection  

The Wild Turkey (Meleagris gallopavo) was selected because it is a species commonly hunted and its 
population is of public interest. It is a species whose habitats may be influenced by management 
activities. It is one of the MIS for Monitoring Question 8 (What are the trends for demand species and 
their use?) in the 2004 JNF Plan and Monitoring Question 6 (How are changes in Management 
Indicator Species and the relationship to their habitats reflecting the effectiveness of management 
activities in achieving desired conditions and objectives?) in the 2014 GWNF Plan. 

Wild turkeys prefer mature forests with open understories and well-dispersed patches of early 
successional woody and grass/shrub vegetation. Freedom from frequent disturbance during nesting and 
brood rearing seasons is also important. Brood habitat is the most limiting factor to eastern turkey 
populations in the central Appalachians (J. Pack, West Virginia DNR, Pers. Comm.). Hens with broods 
use a variety of habitats: pastures, hay fields, wildlife clearings, powerline rights-of-way, natural glades, 
and savannas. Structure of vegetation is as important as ground vegetation types (Healy 1981). Ground 
cover should consist of sparse herbaceous vegetation that does not impede poult movements and 
produces maximum insect production, while providing protection from predators. In addition, open 
woodland and savannah habitats that have moderate herbaceous understory vegetation provide brood 
habitat. Well-distributed water sources, especially in brood habitat are also beneficial to turkeys. Hard 
mast is an important winter food of the eastern turkey in the central Appalachians.  

For purposes of this analysis, the fundamental relationship between wild turkey and its habitat is that it 
prefers mature forests with open understories and temporary or permanent open areas vegetated with 
grasses, forbs, and low woody fruit-producing plants. The amount and distribution of 1) patches of 
appropriate early successional habitat 2) open woodlands and savannahs, and 3) mature habitat that 
provides hard mast is most likely to be influenced by management activities associated with prescribed 
fire, active timber management, and creation of small wildlife openings. 
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Plan Habitat Goals and Objectives 

For the revised GWNF and JNF Plans, goals identified to manage forest ecosystems to maintain or 
restore composition, structure, and function within desired ranges of variability are identified as 
benefiting turkey (2014 GWNF Plan, page 2-19 through 2-10; 2004 JNF Plan, page 2-12).  

Description of Monitoring Method  

Hunter harvest information is reported by the VDWR and the WVDNR, and includes sex, age, and total 
harvest data for turkey harvested on NFS land.  

Habitat Trend  

Maturing forests are of benefit to turkey habitat. Wild turkeys have an even greater dependence on hard 
mast than do deer, so the more mature forest is of more benefit to them. Also of great importance to 
turkeys is an interspersion of savanna-like areas with an herbaceous/shrubby understory, an open mid-
story, and a partially open overstory. Other favored areas include small open patches or strips vegetated 
with grasses or other herbaceous species. These are used heavily, especially in spring, as “bugging” 
areas. With an increase in prescribed burning as noted in Table 3, the trend in wild turkey habitat is now 
increasing.  

Population Trend 

Wild turkey population trends are monitored by the Virginia Department of Wildlife Resources (VDWR) 
and West Virginia Division of Natural Resources (WVDNR). Population trends, in terms of 
harvest/square mile, vary over the years, but indicate an overall stable trend in counties with GWJNF 
lands. USGS BBS data indicates an increasing trend of Wild turkeys in the Appalachian Region (Figure 
44).  
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Figure 7. Trend In BBS Data Of Wild Turkey Across the Appalachian Region, 1966 To 2015.  

Source: http://www.mbr-pwrc.usgs.gov/bbs/bbs.html  

Evaluation of Relationship of Habitat Trend, Population Trend with Agency Activities 

The forest across the GWJNF’s continues to mature. Martin et al. (1951) and Dickson (1992) state 
acorns (hard mast) are the most important food for turkeys, especially in the winter and early spring 
months. As long as a high percentage of the forest remains in the optimum hard mast-producing age 
range (oaks 50-100 years old, generally), wild turkeys will be favored.  

Wild turkeys use a wide range of habitats, with diversified habitats providing optimum conditions 
(Schroeder, 1985). This includes mature mast-producing stands during fall and winter, shrub-dominated 
stands for nesting, and herb-dominated communities, including agricultural clearings for brood rearing. 
Habitat conditions for wild turkey are enhanced by management activities such as prescribed burning 

http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
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and thinning (Hurst, 1978; Pack, Igo, and Taylor, 1988), and the development of herbaceous openings 
(Nenno and Lindzey, 1979; Healy and Nenno, 1983). 

Based on the current age-class structure of forested land in the GWJNF’s, 88% of all forest types are 
mature (71-150+ years) (See Table 4). Current active forest management in the last 10 years has created 
10,725 acres of early successional habitat, or 0.6% of the total forested acres (Table 4). Current 
prescribed burning has effected 1,372 to 22,081 acres per year, for a 10 year total of 160,525 acres or 
9% of the total forested acres treated . Permanent grassland/shrubland maintenance activities has 
effected 5,900 to 11,163 acres per year, or 0.3% to 0.6% of the total GWJNF acres per year (Table 3). 
All of these activities, in addition to natural disturbances, should provide patches of early successional 
woody habitat, as well as restoring and maintaining open oak, oak/pine, and pine woodlands, which 
would benefit wild turkey.  

The eastern wild turkey is a game animal that is harvested throughout Virginia and West Virginia; 
therefore, viability is not a concern. Overall, viability is well sustained for wild turkey on the GWJNF. 
Based on the results of our monitoring and evaluation, this species has the abundance and distribution 
across the Forests that will provide for its persistence into the foreseeable future. 

Recommendation 

No change in direction is recommended for turkey. Continue monitoring. 
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Viability of Forests’ MIS and Focal Species  

The overall goal is to conserve species with viability concerns through conserving their habitat. The concept of 
viability is making the assumption that all the species needs can be met on the National Forests. But the Forests 
are not “islands” and cannot be called upon to meet all needs for all MIS, especially wide-ranging species such as 
neo-tropical migrants, bald eagles, or the Indiana bat. Each individual species status and trend narratives 
articulated the rationale for selection of that species. Most MIS were not selected because of concerns over 
viability. Most MIS species were selected for other reasons (1982 36 CFR §219.19(1)(a)). 

See Table 18. Viability is not a concern for most identified MIS because, based on rankings of the Natural 
Heritage Program’s, MIS species are either “very common and demonstrably secure” (G5, S5) or “common and 
apparently secure” (G4, S4) throughout their “global” and “state” ranges. This is the case for 11 out of 23 
identified MIS/MIS groups on the GWNF and for 8 out of 8 identified MIS/MIS groups for the JNF.  
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Table 18. Global and State Rankings for GWJNF’s’ MIS and Identification of Viability Concerns 

Management Indicator Species 
Global 

Ranking 
Virginia 
Ranking 

West Virginia 
Ranking 

Species Viability 
Concerns 

(Yes or No) 

Black bear G5 S4 S5 No 

Eastern Wild Turkey G5 S5 S5 No 

White-tailed Deer G5 S5 S5 No 

Ovenbird G5 S5 S5B No 

Hooded warbler G5 S5 S5B No 

Acadian flycatcher G5 S5 S5B No 

Scarlet tanager G5 S5 S5B No 

Pine warbler G5 S5 S4B, S1N No 

Eastern towhee G5 S5 S5B,S5N No 

Chestnut-sided warbler G5 S4 S5B No 

Cow Knob Salamander G3 S2 S1 Yes 

Peaks of Otter Salamander G2 S2 - Yes 

Pileated Woodpecker G5 S5 S5 No 

Native Brook Trout G5 S4 S5 No 

Wild Trout  
(Brook, Rainbow and Brown) G5 S4 S5 No 

Blackside Dace G2 S1 S2 (KY) Yes 

Indiana Bat G2 S1 S1 Yes 

Virginia Big-eared Bat     

Virginia and Carolina Northern 
Flying Squirrel G5T2 S1 S2 Yes 

American Beaver G5 S5 S5 No 

James Spinymussel G1 S1 S1 Yes 

Shale Barren Rockcress G2 S2 S2 Yes 

Round Leaf Birch G1 S1 NA Yes 

Spirea G2 S1 S1 Yes 

Small Whorled Pogonia  G2 S2 S1 Yes 

Sneezeweed G3 S2 NA Yes 
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Management Indicator Species 
Global 

Ranking 
Virginia 
Ranking 

West Virginia 
Ranking 

Species Viability 
Concerns 

(Yes or No) 

Smooth Coneflower G2 S2 NA Yes 

Swamp Pink G4 S1 N/A Yes 

Northeastern Bulrush G3 S2 S1 Yes 

Rock Gnome Lichen G3 S1 NA Yes 

* Species has been federally delisted, so viability concerns on Forest are diminished.  

Source: http://www.natureserve.org 

 

Table 19. Heritage Ranking Codes Used in Preceding Table 18 

Code Code Description 

G Global Ranking 

S State Ranking 

G1 Extremely Rare Throughout Entire Range Of Species (Occurrences 1-5) 

S1 Extremely Rare Throughout The State (Occurrences 1-5) 

G2 Very Rare Throughout Entire Range Of Species (Occurrences 6-20) 

S2 Very Rare Throughout The State (Occurrences 6-20) 

G3 Rare Or Uncommon Throughout The Entire Range Of Species (Occurrences 21-100) 

S3 Rare Or Uncommon In The State (Occurrences 21-100) 

G4 Common And Apparently Secure Throughout Range 

S4 Common And Apparently Secure Throughout State 

G5 Very Common And Demonstrably Secure Throughout Range 

S5 Very Common And Demonstrably Secure Throughout State 

GX Believed Extinct With No Likelihood Of Rediscovery 

SX Believed Extirpated From State 

SE Exotic Species  

GH Historically Known Globally - Not Recently Verified (Within Past 15 Years) 

SH Historically Known From State - Not Recently Verified (Within Past 15 Years) 

GU Possibly Rare - Status Uncertain - More Data Needed 

http://www.natureserve.org/
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Code Code Description 

SU Possibly Rare - Status Uncertain - More Data Needed 

Q Taxonomic Question 

T Signifies The Rank Of A Subspecies Or Variety 

? Rank Uncertain 

N/A Not Known To Occur In State 

S*B S*N B = Breeder, N = Non-breeder 

NA Not Applicable 

 

Kirk, Dawn -FS
See 3rd line below. Delete this line?
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