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I.  Proposed Action  
 

The Appalachian Ranger District is proposing to carry out forest management practices 
within Compartment’s 53, 55 & 56 in Yancey County, North Carolina.  The project proposal 
is fully described within the Northside Environmental Assessment (EA) and summarized on 
the following chart. 

 
 

Unit # 
 

Compartment 
 

Proposed  
Harvests 

 
Additional Proposed 

Treatments 

 
Acres* 

 
1 

 
56 

 
None 

Site Preparation with herbicides 
and Prescribed Burning 

------------------- 
Supplemental Planting of 

northern red oaks as needed to 
reach desired stocking levels of 

hard mast species 

 
4 

-------- 
 
4 

 
2 

 
55 

Two-aged harvest  
15-25 sqft/acre 
residual BA 

Site Preparation with herbicides 
and Prescribed Burning 

------------------- 
Supplemental Planting of 

northern red oaks as needed to 
reach desired stocking levels of 

hard mast species 

 
15 

-------- 
 

15 

 
 3a 

 
53 

Two-aged harvest 
15-20 sqft/acre 
residual BA 

 
Site Preparation with herbicides 

 
13** 

3b 53 Two-aged harvest 
15-20 sqft/acre 

residual BA 
----------------  

Site Preparation with herbicides 
and Prescribed Burning 

------------------- 
Supplemental Planting of northern 
red oaks as needed to reach desired 

stocking levels of hard mast 
species 

---------------------- 
Clip Individual grape stems leaving 

grape arbors where designated 

   
7** 

-------- 
 

    7 
 
 

-------- 
6*** 

 
5 

 
53 

Two-aged harvest 
15-20 sqft/acre 

residual BA 
 ----------------- 

 

Site Preparation with herbicides 
and Prescribed Burning 

------------------- 
Supplemental Planting of 

northern red oaks as needed to 
reach desired stocking levels of 

hard mast species  
------------------------ 

Prescribed Burn for Advanced 
Oak Release 

 
14** 

-------- 
 

14 
 
 

-------- 
35 
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*Acreage figures are approximate. 
 
+ Currently there is a Southern Pine Beetle (SPB) epidemic on the Appalachian Ranger District.  
Unit 2 is considered high risk for SPB attack.  In the event of SPB infestation, SPB would be 
controlled by cutting and removing all infested pine trees and all pine trees within 100 feet of 
any infested tree within the existing boundaries of this unit. 
** Unit 3a:  excluding two acres of occupied velvet covert snail habitat from the proposed 
treatment area for harvest and site preparation. 
     Unit 3b:  excluding six acres of occupied velvet covert snail habitat from the proposed 
treatment area for harvest and site preparation. 
     Unit 5:  excluding two acres of suitable snail and amphibian habitat from the proposed 
treatment area for harvest and site preparation. 
 
***  Unit 3b: treating the grape stems on 7 acres harvested as part of the site preparation with 
herbicides and manually treat the remaining 6 acres  
 
In addition, we propose manual release of any know butternut trees (Juglans cinerea) in Unit 3a 
by clipping the competing vegetation and providing them free room to grow.  
  

 
II. Evaluation 
 
This evaluation summarizes the analysis and findings of the aquatic (AQUA), botanical (BOTA), 
and terrestrial wildlife (WILDA) resources within the proposed project area.  The attached 
analysis documents describe in detail the existing conditions, potential direct, indirect and 
cumulative effects of the proposed site-specific project on these three biological resources for all 
alternatives considered in the Northside Environmental Assessment. 
 
The Land and Resource Management Plan for the Nantahala and Pisgah National Forest includes 
standards and guidelines for the Forest and specifically includes evaluating potential effects to 
management indicator species (MIS) and their habitat by management activities. The analysis of 
potential effects to MIS species can be found within the AQUA, BOTA, and WILDA. 
 
Each analysis evaluated effects relating to Endangered, Threatened (06/01) and Regional 
Forester’s Sensitive (01/02) species listed on the National Forests in North Carolina (T. & E. and 
S.).  Table 2 summarizes the Threatened, Endangered and Regional Forester’s Sensitive species 
and their habitat considered and evaluated for the proposed Northside project area, Preferred 
Alternative 4. 
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Table 2.  Species and Habitat Evaluated for the Northside Project, Alternative 4. 
 
Aquatic Resources 
SPECIES TYPE HABITAT OCCURRENCE 

Federally Threatened and Endangered aquatic Species 
NONE    

2002 Region 8 Regional Forester’s Sensitive aquatic Species List 
Gomphus consanguis 
(Cherokee clubtail) 

Dragonfly Lotic – 
Depositional 
Lentic - Littoral 

May occur in both 
project and analysis 
areas. 

Serratella spicilosa 
(spicilose serratellan mayfly) 

Mayfly Lotic – Erosional 
and Depositional 

May occur in both 
project and analysis 
areas. 

 
 
Botanical Resources 

 
 

SPECIES 
 

TYPE 
 
NATURAL COMMUNITY 

OR HABITAT 

 
OCCURRENCE 

 
Federally Threatened or Endangered plant species (T &E) 

 
None known 

 
N/A 

 
N/A 

 
N/A 

 
2002 Region 8 Regional Forester’s Sensitive plant species (S) 

 
 
Aconitum 
reclinatum 

 
Vascular 
Plant 

 
Rich Cove Forest and 
Northern Hardwood Forest 

 
Occurs in botanical analysis 
area but not activity area 

 
Carex 
manhartii 

 
Vascular 
Plant 

 
Rich Cove and Slope Forests 

 
Could occur in analysis area, 
not known to occur in 
analysis or activity area. 

 
Carex ruthii 

 
Vascular 
Plant 

 
seeps and roadsides 

 
Could occur in analysis area, 
not known to occur in 
analysis or activity area. 

 
Helianthus 
glaucophyllu
s 

 
Vascular 
Plant 

 
Rich Cove and Slope Forests 

 
Could occur in analysis area, 
not known to occur in 
analysis or activity area. 

 
Coreopsis 
latifolia 

 
Vascular 
Plant 

 
Rich Cove and Slope Forests 

 
Could occur in analysis area, 
not known to occur in 
analysis or activity area. 

 
Plagiochila 
caduciloba 

 
Liverwort 

 
Acidic Cove Forest 

 
Could occur in analysis area, 
not known to occur in 
analysis or activity area. 
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2002 Region 8 Regional Forester’s Sensitive plant species (S) cont’d   
Silene ovata 

 
Vascular 
Plant 

 
Montane Oak-Hickory Slope 
Forest. 

 
Could occur in analysis area, 
not known to occur in 
analysis or activity area. 

 
Tsuga 
caroliniana 

 
Vascular 
Plant 

 
Pine- Oak Heath 

 
Could occur in analysis area, 
not known to occur in 
analysis or activity area. 

 
 

Wildlife Resources 
 
 

SPECIES 
 

TYPE 
 
NATURAL COMMUNITY 

OR HABITAT 

 
OCCURRENCE 

 
Federally Threatened or Endangered wildlife species (T &E) 

 
None known 

 
N/A 

 
N/A 

 
N/A 

 
2002 Region 8 Regional Forester’s Sensitive wildlife species (S) 

 
 

Plethodon 
welleri 

 
Salamander 

 
Spruce/fir, hemlock & yellow 
birch high elevation 
communities 

 
not likely to occur 

 
II. Existing Condition  
 
The Northside activity area is contained within the upper Little Spivey Creek drainage.  Most of 
the ridges and valleys have a northwest to southeast trend. The highest points of the project area 
are about 4700 ft. (Flat Mountain to High Rocks Mountain), which are located between the 
activity areas. The general elevation of the project area descends to the northwest to Little Spivey 
Creek (3200 ft.). The topography is typically sloped with some conspicuous flat areas along 
Little Spivey Creek. There are occasional flatter areas along ridges and in some coves. It is only 
in these relatively flat cove areas where a few small Swamp Forest Bog Complex communities, 
and Carex projecta, are found. Three main natural communities dominate most of the area within 
this project area. These communities are: Chestnut Oak Forest, Montane Oak-Hickory Forest and 
Acidic Cove Forest  (See Schafale and Weakley for a detailed description and discussion of these 
communities). These three communities often grade into each other so that a continuum exists 
between these typic communities.  Rich Cove Forest and Swamp Forest Bog Complex occur in 
the project area as smaller “inclusions” within three main community types. 
 
The aquatic resource area is defined as the area of potential site-specific impacts on aquatic 
habitat and populations and contains approximately 0.56 miles of streams within the Northside 
project area.  It is important to note that the aquatic project area includes headwater reaches of 
unnamed tributaries to Little Spivey and Spivey Creeks. Because of recent weather patterns, it is 
difficult to determine if these areas are intermittent or perennial channels. There is evidence of 
high flow and associated stream channel movements (such as downcutting and braiding); 
however, there is no aquatic habitat suitable for fish populations. There is limited aquatic habitat 
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suitable for aquatic invertebrate populations within the aquatic project area given the apparent 
unstable nature of flow regimes and channel form 
 
This watershed is representative of the age class distribution common throughout the district, 
with a majority of forest within 41 through 100 years of age.   Approximately 63 percent of the 
watershed is at an optimum mast producing age.  Private land is found within compartment 412 
in Tennessee concentrated along State roads.  Analysis done for the Granny Lewis timber 
proposal on the Unaka Ranger District determined that private residences were likely to increase 
due to the new interstate being built in the area.  This private land use and State Road 19W 
probably restrict wildlife movement and reduces the quality of habitat within the southwest 
portion (compartment 412) of this watershed.  Riparian areas and seeps are numerous throughout 
both the watershed and the proposed harvest units.  Older forests (100+ years of age) are fully 
represented comprising of approximately 9 percent of the area.  Grass/forb and early 
successional habitats are under represented, even when considering on-going timber sales in the 
watershed.  The following display of existing forest habitats depicts Forest Service lands within 
the analysis area including the Unaka Ranger District in Tennessee (suitable and unsuitable 
acres) . 
 
Private inholdings and surrounding land often assist in providing grass/forb habitat to some 
degree.   Private grass/forb habitat is usually highly disturbed by both humans, livestock, and 
dogs and therefore, is unavailable to wildlife dependent on grass/forb except  that portion within 
100' of forest cover.   The private land within this analysis area does not provide grass/forb 
habitat except in the north-east portion, therefore utilization of this grass/forb is limited due  to 
spaciality.  The following is a summary of the existing habitat;  
 
Current Condition  
     Change when considering 
Habitat /Forest type Existing       current timber sales              
Grass/Forb    <1% remains <1%  
Early Successional  2% increased to 3%  
Mature Forest   59% reduced  to 58% 
Mid-successional  19% no change 
101+ Forest   23% no change 
40yr+ hard mast producing   42%              reduced  <1% 
 Open Road Density    1.6 mi/sq mi                no change 
 
IV. Survey’s Completed 
 
The proposed units and roads were surveyed by David M. Danley, Forest Botanist on April 22, 
28 May 6, 1998. All proposed units were visited at least once during these times. 
 
A summary of the field surveys is provided in BOTA, Table 2. This table lists the habitats, 
natural communities and plant T.&E. and  S. species found in each unit and the associated road 
reconstruction.  Surveys resulted in no T. & E. or S plant populations being found.  One hundred 
and ninety nine common plant species were noted during the field surveys. 
 
Surveys for  salamanders in  the area immediately below unit 2 and the closed portion of Forest 
Road 278 were completed by Sandy Florence on April 20, 1998.  The survey resulted in no 
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sensitive salamander species being found, however the area below the road from Unit 2, was 
determined suitable habitat. Salamander surveys of unit 4 and unit 3b, below the road, were 
determined to have the highest potential habitat for salmanders.  On May 20, 1999, Matthew 
Eldrige surveyed both sites resulting in 4 common salamander species being found.  The larger 
area of habitat found west of the units in the Spivey Creek drainage was not surveyed as it was 
determined to be outside of the area of potential effects by this proposed action. 
 
Surveys of the cove forest types found in unit 4 and 3b were completed on May 5, 1999 by 
Mathew Eldridge and Sandy Florence.  Although 14 gastropod species were identified from this 
survey, no Regional Forester’s sensitive species were found.  Follow-up surveys were completed 
in Unit 5, Unit 3a and 3b (above Forest Service road 5508) where an additional 17 species were 
identified, again, no sensitive species were found. 
 
Bird surveys were completed on May 20, 1999 by Dennis Helton and Sandy Florence and 
resulted in no T., E. and S. species being found.   
 
Sheryl A. Bryan, Forest Service Fisheries Biologist conducted aquatic habitat surveys of the 
proposed aquatic project and analysis areas on March 23 1998. Mrs. Bryan revisited these areas 
in July 1998 while conducting aquatic invertebrate monitoring for the Big Creek Timber Sale. 
On September 1, 2000, Kelly Howell, Forest Service Fisheries Biologist, went back to the 
aquatic project areas to survey and see if there had been any change in habitat.  The surveys 
consisted of examining streams within the aquatic project area, noting habitat quality, quantity, 
and suitability for rare aquatic and management indicator species, as well as existing impacts and 
their source.  Site descriptions were taken in part from Fisheries Biologist, Sheryl Bryan’s, field 
notes dated 3/23/98. 
 
V. Determination of Effects: Indirect, Direct, and Cumulative 
 
A.  Botanical 
The general potential effects to T. & E. and  S. plant species that are exposed to logging and 
construction activities such as moving heavy equipment, skidding logs, and road construction are 
direct impacts of damaging individual plants and the indirect effects of modifying the habitat. 
Some of the expected indirect effects of timber removal will initially produce an increase in 
light, temperature, reduce humidity, and decrease soil surface moisture. These effects may have a 
positive affect or negative affect depending upon the particular plant species. Some weedy and 
early successional species such as Rubus, are expected to increase in the activity area. T. & E. 
and S. plant species may be negatively effected by the competition of these species. The long-
term effect of rotational logging practices upon the general plant communities is poorly 
understood. There is some evidence that the repopulation of some herbaceous plant species in 
mixed mesophyitic communities may take more than a hundred years after logging. Most species 
are expected to recover faster than that. Clear cutting in relatively large patches is thought to 
have a greater effect than that of  Shelterwood or two-aged treatments type treatments. See the 
Forest Plan, Standards and Guides for a description of these methods.  
There are no known T. & E. and S. plants species within the proposed activity areas that would 
be directly affected. There are also no known T. & E. and S. species that the proposed activity 
would indirectly affected. All the known populations sensitive species, Aconitum reclinatum , are 
too far from the proposed activity to have any effect on these known populations or habitat of 
these populations. Although no plant T. & E. and S. species are known or expected to occur in 
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the activity areas, it does not imply that they absolutely do not occur in the proposed activity or 
analysis areas. In very broad definitions of habitat, the species listed on Table 2 (BOTA) could 
potentially occur in activity areas. There is a small risk that populations of these species have 
escaped detection and could be affected by the proposal. However, because of negative survey 
results, it is unlikely that other plant T. & E. and S. species occur in the activity areas. Because 
there are no known populations of other Sensitive plant species in or near the proposed activity 
areas, there are no known effects (direct, indirect or cumulative) to these possible species.  As 
there are no known T. & E. and S. plant species there are no known cumulative effects due to 
previous management or storm events within the analysis area. 
 
B.  Aquatic  
 
Implementation of Alternative 4, as proposed for the Northside Environmental Assessment will 
not have impacts on any T. & E. or S species, nor will project implementation result in a trend 
toward listing for any species. No new permanent access is required and mitigation measures 
have been designated to protect sensitive aquatic habitats. Ranger District staff has agreed that 
these mitigation measures are reasonable and can be implemented.  A riparian management plan 
was developed for the Big Creek EA within this analysis area resulting in a determination of no 
effect to T. E. or S.  aquatic species. With the mitigation and LRMP standards and guidelines, 
there are no cumulative effects known to T. E. & S. aquatic species by this proposal. 
 
A detailed description of effects to the aquatic habitat in general can be found in the AQUA. 
 
C.  Wildlife 
 
Plethodon welleri, Weller's Salamander, a Regional Forester’s Sensitive speices, was observed 
on Flat Top mountain in 1945.  The species is thought to persist at this location and all element 
of occurrence records for this salamander in North Carolina are from mountain tops. The 
proposed project area will not affect any habitat on Flat Top mountain, therefore,  there will be 
no effect to this salamander by the preferred alternative, Alternative 4. 
 
No T. & E. species are known to occur within this analysis area, therefore there will be no 
effects, direct, indirect, or cumulative.  No other Regional Forester’s Sensitive species is known 
within this analysis area, therefore there will be no effects, indirect, direct, or cumulative to any 
Regional Forester’s Sensitive wildlife species. 
 
The effects to wildlife habitat in general can be found in detail in the WILDA.  
 
VII. List of Preparers 
 
Botanical Resource Analysis (BOTA) prepared by: Dave Danley, Pisgah National Forest 
Botanist 
 
Aquatic Resource Analysis (AQUA) prepared by: Kelly Howell, Pisgah National Forest 
Fisheries Biologist 
 
Wildlife Resource Analysis (WILDA) and Biological Evaluation (BE) prepared by: Sandy 
Florence, Pisgah National Forest Wildlife Biologist 
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VIII.  Contacts or Persons Consulted 
 
Sheryl Bryan, Zone Fisheries Biologist 
Dave Danley, Zone Botanist 
Colleen McGinnis, Past Silviculturist, Appalachian Ranger District 
Karen Compton, Planner, Appalachian Ranger District 
Dean Simon,  Forester, NCWRC 
Mark Cantrell, USDI Fish & Wildlife 
Mark Jones, Black Bear Project Leader, NCWRC 
Mike Seamster, Wild Turkey Project Leader, NCWRC 
Joe McFee, Wildlife Technician, NCWRC 
Dr. R. Caldwell, Cumberland Mountain Research Center 
Dr. Petranka, Biology Dept., University of North Carolina 
Dr. F. VanMahnen, Dept. of Forestry, Fisheries & Wildlife, University of Tennessee 
Richard Burns, Forest Hydrologist, National Forests in North Carolina 
Marcia Carter, Fisheries Biologist, Cherokee National Forest  
Bob Currie, Biologist, USDI Fish & Wildlife Service 
Mike McConnell, USFS Hydrologist, National Forests in North Carolina 
David McFee, Forester, Appalachian Ranger District  
Linda Randolph, Silviculturist, Appalachian Ranger District 
Rick Wilson, Forestry Technician, Appalachian Ranger District 
 
 
 
IX.  REFERENCES 
 
Athearn, H.D. 1969.  How to find freshwater clams in creek-sized streams.  American 

Malacological Union Annual Report (1969), pages 31-33. 
 
Behler, John L. and F. Wayne King. 1979. The Audubon Society Field Guide to North American 
 Reptiles and Amphibians.  Alfred A. Knopf, Inc. New York. 743 pp. 

 
Beeman, L. E., and M. R. Pelton. 1980. Seasonal Foods and Feeding Ecology of Black Bears in 

the Smoky Mountains. Int. Conf. Bear Res. and Manage. 4:141-147. 
 
Berner, L. and R.K. Allen.  1961.  Southeastern species of the mayfly subgenus Serratella 

(Ephemerella: Ephemerellidae).  Florida Entomology 44:149-158. 
 
Beringer, Jeffrey J. 1986. Habitat Use and Response to Roads by Black Bear In Harmon Den, 

Pisgah National Forest. M.S. Thesis, University of Tennessee, Knoxville, TN. 123pp. 
 
Bevenger, G.S. and R.M. King.  1995.  A pebble count procedure for assessing watershed 

cumulative effects.  USDA-FS Research Paper RM-RP-319.  Rocky Mountain Forest and 
Range Experiment Station, Fort Collins, Colorado.  17 pages. 

 
Brigham, A.R., W.U. Brigham, and A. Gnilka (editors).  1982.  Aquatic insects and oligochaetes 



 

D-10 

of North and South Carolina.  Midwest Aquatic Enterprises, Mahomet, Illinois.   
837 pages. 
 

Britton N. L. and Brown A. 1970, An Illustrated Flora of the United States and Canada. Dover  
Publications Inc., New York, New York. 

 
Burgess Ann. 1993. "Element Stewardship Abstract for Disporium maculatum". The Nature  

Conservancy. 
 
Brody, Allan J. 1984. Habitat Use by Black Bears in Relation to Forest Management in Pisgah 

National Forest, North Carolina. M.S. Thesis, University of Tennessee, Knoxville, TN. 
123pp. 

 
Bryan, C.F. and D.A. Rutherford (editors).  1993.  Impacts on warmwater streams: guidelines for 

evaluation.  Southern Division American Fisheries Society, Little Rock, Arkansas, 285 
pages. 

 
Bryan, S.A. 1997.  Aquatic resource analysis for the Big Creek Timber Sale.  Copies available  
 from:  Fisheries Biologist, P.O. Box 128, Burnsville, NC 28714. 
 
Bryan, S.A., J.D. Riley, and D.M. Hill. 1999.  NFMA Monitoring Report for Aquatic Resources 

of the Nantahala and Pisgah National Forests, FY98 (unpublished). 
 
Burch, John B. 1962. The Eastern Land Snails.  Wm. C. Brown Co., Iowa. 214 pp. 
 
Carter, M.  1998.  North Zone Fisheries Biologist, Cherokee National Forest, 124 Austin Street, 
 Suite 3, Greenville, TN 37745. 
 
Chapman, Joseph A. and George A. Feldhammer (Eds.). 1982. Wild Mammals of North 

America.  The Johns Hopkins Univ. Press. Baltimore, MD  1147 pp. 
 

Clean Water Act (Federal Water Pollution Control Act).  1948.  P.L. 80-845; 62 Stat. 1155,  
as amended; 33 U.S.C. 1251, 1254, 1323, 1324, 1329, 1342, 1344. 

 
Conant, Roger and Joseph T. Collins. 1958. The Peterson Field Guide Series - A 

Field Guide to Reptiles and Amphibians. Houghton Mifflin Co., Boston. 450 pp. 
 

Cooper, John E., Sarah S. Robinson and John B. Funderburg (Eds.). 1977. Endangered 
and Threatened Plants and Animals of North Carolina.  Proceedings of the symposium on 
endangered and threatened biota o 
 

Cumings, K.S., A.C. Buchanan, and L.M. Koch (editors).  1993.  Conservation and management 
of freshwater mussels.  Proceedings of a UMRCC symposium.  Upper Mississippi River 
River Conservation Committee, Rock Island, Illinois.  189 pages. 



 

D-11 

 
Danley David. 1997. “Botanical Analysis for the Big Creek Timber Sale”. Unpublished, United  

States Forest Service, Burnsville, North Carolina. 
 
Endangered Species Act.  1973.  P.L. 93-205, 87 Stat. 884, as amended; 16 U.S.C. 1531-1536, 

1538-1540. 
 
Environmental Quality Improvement Act.  1970.  P.L. 91-224, 84 Stat. 114, as amended;  

42 U.S.C. 4371(note), 4371-4374. 
 
Etnier, D.A. and W.C. Starnes.  1994.  the fishes of Tennessee.  University Press, Knoxville, 

Tennessee. 
 
Federal Water Project Recreation Act.  1965.  P.L. 89-72, 79 Stat. 213; 16 U.S.C. 460l-12,  

460l-18. 
 
Fish and Wildlife Act.  1956.  P.L. 84-1024, Ch. 1036, 70 Stat. 1119, 16 U.S.C. 742a, 742d, 

742e, 742i, 742j.   
 
Fish and Wildlife Conservation Act.  1980.  P.L. 96-366, 96 Stat. 1322, 16 U.S.C. 2901(note), 

2901-2904; 16 U.S.C. 2905-2911. 
 

Fish and Wildlife Coordination Act.  1934.  P.L. 73-321, Ch. 55, 48 Stat. 401, as amended;  
 16 U.S.C. 661, 662(a), 662(h), 663(c), 63(f). 
 
Georgian, T.J. and J.B. Wallace.  1983.  Seasonal production dynamics in a guild of  

periphyton-grazing insects in a southern Appalachian stream.  Ecology 64:1236-1248. 
 
Grant, G. 1988.  The RAPID technique: a new method for evaluating downstream effects of 

forest practices on riparian zones.  PNW-GTR-220.  Portland, Oregon: USDA-FS, Pacific 
Northwest Station.  36 pages. 

 
Hamel, Paul B. 1992. The Land Manager's Guide to Birds of the South. The Nature 

Conservancy, Southeastern Region, Chapel Hill, North Carolina. 437 pp. 
 
Hankins, D.G. and G.H. Reeves.  1988.  Estimating total fish abundance and total habitat area in 

small streams based on visual estimation methods.  Canadian Journal of Fisheries and 
Aquatic Sciences 45(5):834-844. 

 
Harrelson, C.G., C.L. Rawlins, and J.P. Potyondy.  1994.  Stream channel reference sites: an 

illustrated guide to field technique.  GTR RM-245.  Rocky Mountain Forest Experiment 
Station, Fort Collins, Colorado.  61 pages. 
 

Harvey, Micheal J. 1992. Bats of the Eastern United States. Arkansas Game & Fish 
Commisson. 46 pp 

 



 

D-12 

Hauer, F.R. and V.H. Resh.  1996.  Benthic macroinvertebrates.  Chapter 16 in Methods in 
stream ecology (F.R. Hauer and G.A. Lamberti, editors), Academic Press, Inc., San 
Diego, California. 

 
Hawkins, C. J. Ostermiller, and M. Vinson.  1998.  Stream invertebrate and environmental 

sampling associated with biological water quality assessments.  Department of Fisheries 
and Wildlife, Utah State University, Logan, Utah.  15 pages plus appendices. 
 

Heiman,  Karin. 1995 "Inventory of the Appalachian Trail. Unpublished, Appalachian Trail 
Conference, Asheville, North Carolina.  

 
Helfrich, L.A. 1991.  Professor of Fisheries Science.  Virginia Polytechnic Institute and State 
 University, College of Forestry and Wildlife, Blacksburg, VA 24061. 
 
Hillis, R.E. and E.D. Bellis.  1971.  Some aspects of the ecology of the hellbender 

(Cryptobranchus alleganiensis alleganiensis) in a Pennsylvania stream.  Journal of 
Herpetology 5(3-4):121-126. 

 
Hobbs, H.H. 1972.  Biota of freshwater ecosystems identification manual #9: crayfishes of North 

and Middle America.  EPA Project # 18050-ELD.  173 pages. 
 

Hubricht, Leslie. 1985.  The Distribution of the Native Land Mollusks of  the Eastern United    
 States.  Fieldiana, Zoology; New Series, No. 24. Field Museum of Natural History.  191  
 pp. 
 
Huryn, A.D. and J.B. Wallace.  1987.  The exopterygote insect community of a mountain stream 

in North Carolina, USA: life histories, production, and functional structure.  Aquatic 
Insects 9:229-251. 

 
Karr, J.R., K.D. Fausch, P.L. Angermeier, P.R. Yant, and I.J Schlosser.  1986.  Assessing 

biological integrity in running waters: a method and its rationale.  Illinois Natural History 
Survey Special Publication #5.  28 pages. 
 

Knitunen, M, E. Rossi, A. Stenroos. 1998. Do Highways Influence Density of Land Birds?. 
 Environmental Management. Vol. 22, No. 2, pp. 297-302. 
 
Kohler, C.C. and W.A. Hubert (editors).  1993.  Inland fisheries management in North America. 

American Fisheries Society, Bethesda, Maryland. 
 
Land and Water Conservation Fund Act.  1965.  P.L. 88-578, 78 Stat. 897 as amended; 16  

U.S.C. 460l-4(note); 460l-4 through 6a, 460l-7 through 460l-10, 460l-10a-d.  
 
Lyons, J. 192.  Using the index of biotic integrity (IBI) to measure environmental quality in 

warmwater streams of Wisconsin.  GTR NC-149.  North Central Forest Experiment 
Station, Saint Paul, Minnesota. 

 



 

D-13 

MacDonald, L.H., A.W. Smart, and R.C. Wissmar.  1991.  Monitoring guidelines to evaluate 
effects of forestry activities on streams in the Pacific Northwest and Alaska.  U.S. EPA, 
Region 10, Water Division, EPA910/9-91-001.  Seattle, Washington.  166 pages. 

  
McAfee, W.R. 1966. Eastern brook trout.  Pages 242-260 in Calhoun, A. (editor), Inland 

fisheries management.  California Fish and Game Publication.  546 pages. 
 
Meehan, W.R. (editor).  1991.  Influences of forest and rangeland management on salmonid 

fishes and their habitats.  American Fisheries Society Special Publication #19, Bethesda, 
Maryland.  751 pages. 

 
Menhenick, E.F. 1991.  Freshwater fishes on North Carolina.  North Carolina Wildlife Resources 

Commission, Raleigh, North Carolina.  227 pages. 
  
Menhenick, E.F. and A. Braswell.  1997.  Endangered, threatened, and rare fauna of North 

Carolina, Part IV: a reevaluation of the freshwater fishes.  North Carolina Museum of 
Natural History, Raleigh, North Carolina. 

   
Merritt, R.W. and K.W. Cummins.  1996.  An introduction to the aquatic insects of North 

America. Kendall-Hunt Publishing Company, Dubuque, Iowa. 962 pages. 
 
Multiple-Use Sustained Yield Act.  1960.  P.L. 86-517, 74 Stat. 215; 16 U.S.C. 528(note),  

528-531. 
 
 

Murphy, B.R. and D.W. Willis (editors).  1996.  Fisheries techniques.  American Fisheries 
Society, Bethesda, Maryland. 

 
National Environmental Policy Act.  1969.  P.L. 91-190, 83 Stat. 852; 42 U.S.C. 4321(note), 

4321, 4331-4335, 4341-4346, 4346a-b, 4347. 
 
National Forests in North Carolina.  1994a.  Final Supplement to the Final Environmental Impact 

Statement Volume I.  National Forests in North Carolina, 100 Otis Street, Federal 
Courthouse, Asheville, NC, 28802 (current address: 160-A Zillicoa Street, Asheville, NC, 
28802), pages VII 1-24.  

 
National Forests in North Carolina.  1994b.  Land and Resource Management Plan for the 

Nantahala and Pisgah National Forests, Amendment 5.  National Forests in North 
Carolina, 100 Otis Street, Federal Courthouse, Asheville, NC, 28802 (current address: 
160-A Zillicoa Street, Asheville, NC, 28802), 218 pages plus appendices. 

 
National Forest Management Act.  1976.  P.L. 94-588, 90 Stat. 2949, as amended; 16 U.S.C. 

472a, 476, 476(note), 500, 513-516, 518, 521b, 528(note), 576b, 594-2(note), 1600(note), 
1601(note), 1600-1602, 1604, 1606, 1608-1614. 



 

D-14 

 
North Carolina Natural Heritage Program.  2001.  Biological Conservation Data.  Computerized  
 database. 
 
North Carolina Wildlife Resources Commission.  1993.  Trout distribution survey data from the 
  Flattop Mountain area of Yancey County, North Carolina.  Data available from:  
   Fisheries Biologist, P.O. Box 128, Burnsville, NC 28714. 
 
Opler, Paul A. and Vichai Malikul. 1992. The Peterson Field Guide Series - A Field 

Guide to Eastern Butterflies. Houghton Mifflin Co., Boston. 396 pp. 
 

Patton, David R. 1992. Wildlife Habitat Relationships in Forested Ecosystems. 
Timber Press. Portland, Oregon. 392 pp. 

 
Radford, Albert E., Harry E. Ahles and C. Ritchie Bell. 1968. Manual of the  

Vascular Flora of the Carolinas. The Univ. North Carolina Press. Chapel Hill, North 
Carolina. 1183 pp. 
 

Raleigh, R.F.  1982.  Habitat suitability index models: brook trout.  USFWS Biological Services 
Program Publication FWS-OBS-82/10.24. 

 
Raleigh, R.F., T. Hickman, R.C. Solomon, and P.C. Nelson.  1984.  Habitat suitability 

information: rainbow trout.  USFWS Biological Services Program Publication 
FWS/OBS-82/10.60. 

 
Raleigh, R.F., L.D. Zuckerman, and P.C. Nelson.  1986.  Habitat suitability index models and 

instream flow suitability curves: brown trout.  USFWS Biological Services Program 
Publication FWS/OBS-82/10.124. 

 
Reagan, Steven R. 1991. Habitat Use by Female Black Bears in a Southern Appalachian Bear   
 Sanctuary. M.S. Thesis, University of Tennessee, Knoxville. 114 pp. 
 
Reiman, B. and J. Clayton.  1997.  Wildfire and native fish: issues of forest health and 

conservation of sensitive species.  Fisheries 22(11):6-15. 
 
Resh, V.H. and D.M. Rosenburg (editors).  1984.  The ecology of aquatic insects.  Praeger 

Publishers, New York.  625 pages. 
 
Rosenburg, D.M. and V.H. Resh.  1993.  Freshwater biomonitoring and benthic 

macroinvertebrates.  Chapman and Hall Publishing, New York, New York. 
 

Sauer, John R., Grey W. Pendleton, and Bruce G. Peterjohn. 1995. Evaluating Causes of   
 Population Change in North American Insectivorous Songbirds. Conservation Biology. 
 Vol. 10, No. 2, April 1996. 

 
Schafale, M. P. and Weakley Alan. 1990. Classification of the Natural Communities of North  



 

D-15 

Carolina: Third Approximation. North Carolina Natural Heritage Program, Raleigh, 
 North Carolina. 
 

Schreck, C.B. and P.B. Moyle (editors).  1990.  Methods for fish biology.  American Fisheries 
Society, Bethesda, Maryland. 

 
Scientific Council of Freshwater Fishes.  1991.  A report on the conservation status of North 

Carolina’s freshwater fishes.  Annual report prepared in Accordance with Article 25 of 
Chapter 113 of the General Statues of north Carolina.  17 pages plus appendices. 

 
Scientific Council of Terrestrial and Molluscan Fauna.  1990.  A report on the conservation 

status of North Carolina’s freshwater and terrestrial molluscan fauna.  Annual report 
prepared in accordance with Article 25 of Chapter 113 of the General Statues of North 
Carolina.  246 pages plus appendices. 

 
Sikes Act (Fish and Wildlife Conservation).  1960.  P.L. 86-797, 74 Stat. 1052, as amended;  

16 U.S.C. 670g-670l, 670o. 
 
Southern Division American Fisheries Society (SDAFS), Trout Committee.  1992.  Standardized 

sampling guidelines for wadeable trout streams.  12 pages 
 
Straussbaugh P. D. and Core E. L. 1977. Flora of West Virginia. Seneca Books Inc.,  

Morgantown, West Virginia 
 
Tennessee Department of Transportation.  1995.  Fish species collected from Spivey Creek, 
  Unicoi County, in support of road improvement activities.  Data available from:  
   Fisheries Biologist, P.O. Box 128, Burnsville, NC 28714. 
 
Terwilliger. K. (editor).  1991.  Virginia’s endangered species.  McDonald and Woodward 

Publishing Company, Blacksburg, Virginia.  672 pages. 
 
Tuttle, Merlin D. and Daniel A. R. Taylor. 1994. Bats and Mines. Bat Conservation 

International,Inc., Resource Pulication No. 3. 41 pp. 
 

United States Department of Agriculture. 1991. Forest and Rangeland Birds of the United States 
  Forest  Service, Agricultural Handbook 688. 625pp.  
 
United States Environmental Protection Agency (USEPA).  1989.  Rapid bioassessment 

protocols for use in streams and rivers: benthic macroinvertebrates and fish.  EPA/444/ 
4-89-001.            

 
United States Forest Service.  1990.  Trout distribution survey data from the Big Creek drainage, 
     Yancey County, North Carolina.  Data available from:  Fisheries Biologist, P.O. Box  
 128, Burnsville, NC 28714. 
 



 

D-16 

United States Forest Service.  1993.  Trout distribution survey data from the Spivey Creek 
  drainage, Yancey County, North Carolina.  Data available from:  Fisheries Biologist, 
  P.O. Box 128, Burnsville, NC 28714. 
 
United States Forest Service, National Forests of North Carolina. 1994." List of Proposed,  

Endangered, Threatened, and Sensitive (PETS) Plants List". National Forests of North  
Carolina. Unpublished. 
 

Waters, T.F. 1995.  Sediment in streams.  American Fisheries Society Monograph 7, American 
Fisheries Society, Bethesda, Maryland.  251 pages. 

 
Watershed Protection and Flood Prevention Act.  1954.  P.L. 83-566, 68 Stat. 666 as amended; 

16 U.S.C. 1001(note), 1001-1003, 1003a, 1004-1006, 1006a-b, 1008, 1010; 33 U.S.C. 
701b(note).  
 

Weakley, Alan S. 1993. Guild to the Flora of the Carolinas and Virginia, a working draft. 
Unpublished. 

 
Weakley, Alan S. & Amoroso Jame. 1995. Natural Heritage Program List of the Rare Plants of  

North Carolina and North Carolina Watch List. North Carolina Natural Heritage 
 Program, Raleigh, North Carolina. 

 
Wild and Scenic Rivers Act.  1968.  P.L. 90-542, 82 Stat. 906, as amended; 16 U.S.C. 

1271(note), 1271-1287. 
 
Williams, R.D., J.E. Gates, and C.H. Hocutt.  1981.  An evaluation of known and potential 

sampling techniques for the hellbender, Cryptobranchus alleganiensis.  Journal of 
Herpetology 15(1):23-27. 
 

Wofford, B. Eugene. 1989. Guild to the Vascular Plants of the Blue Ridge. University of Georgia  
Press, Athens, Georgia.  


