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Ecosystem Description  
 

Montane oak forests occupy much of the landscape in the Mountain region, covering the dry to 
intermediate slopes and ridgetops over a broad elevational range. All of these communities 
once included a large component of American chestnut, before the blight in the early part of 
the century eliminated it as a canopy species. Today, chestnut persists only as short-lived 
sprouts from old root systems.  Most of the four natural community types recognized within 
this ecosystem group are broad types with many variants that could be recognized:  chestnut 
oak forests, montane oak-hickory forests, high elevation red oak forests, and montane white 
oak forests.  
 
Chestnut oak forests occur in the driest sites in low to intermediate elevation steep slopes and 
sharp ridges. Chestnut oak or scarlet oak are the dominant trees, and an understory of acid-
loving plants are usually present.  
 
Montane oak-hickory forests are dominated by a mixture of oaks, of which white oak is a 
prominent part. Hickories are usually a minority component, but are sometimes absent. The 
understory is generally more diverse than in the other oak forests.  
 
High elevation red oak forests occur at medium to high elevations. In the southern part of the 
state, where spruce-fir forests are absent and northern hardwoods rare, they may dominate 
the highest ridges and summits. Farther north they occur below these communities, often in 
broad zones along mountain slopes. The canopy is usually nearly pure red oak. The lower layers 
of vegetation vary greatly, but share many species with northern hardwood forests.  
 
Montane white oak forests occur at fairly high elevations. They are dominated by white oak 
with few other trees.  The 2005 Wildlife Action Plan describes a component of this habitat type, 
Southern Blue Ridge Oak Forest (including Mixed Hardwoods and Pine) (see Chapter 5A) (NCWRC 

2005). 
 
Table 1 at the end of this report provides of summary of expected climate change impacts to 
these natural communities. 
 

Predicted Effects to Wildlife Species 
 

Tables 2 through 5 at the end of this report identify the species of conservation concern and 
priority species that use habitats in this ecosystem. 
 

http://ncpaws.org/Surveys/TakeSurvey.aspx?SurveyID=74MK9nl
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No endemic species are associated with montane oak forests.  Only three moths associated 
with this ecosystem group appear to be major disjuncts. Montane species adapted to cooler 
high elevation sites may become locally extinct in the lower elevations of their range as 
temperature gradients change (DeWan et al. 2010). 
 
Many species (e.g., cerulean warbler, black-capped chickadee, green salamander, seepage 
salamander, crevice salamander, Wehrle’s salamander, northern pine snake) have such a small 
range or clumped distribution within North Carolina that they are more susceptible to 
stochastic or genetic population declines or local extirpations than anticipated climate change 
impacts.  Timber rattlesnakes and other snake species are subjected to persecution which is an 
immediate threat.   
 
Many neotropical migrant birds may also be experiencing winter range habitat loss.  Since there 
is such abundance and diversity of species associated with oak forests, we may not know the 
exact habitat or life history requirements of  individual species that are limiting factors to their 
population stability (NCWRC 2005). 
 

Climate Change Compared to Other Threats  
 
Montane oak forests will likely be resilient to the effects of climate change and are expected to 
continue to occupy most of the sites they currently occur in and to remain the most abundant 
communities.  Development remains the most severe threat to these communities.  Table 7 
provides a comparison of climate change with other existing threats. 
 
 

Table 7.  Comparison Of Climate Change With Other Threats 

Threat 
Rank 
Order Comments 

Development  1 According to Taylor and Kurtz (2008) the conversion of forest to 
development is the leading land use change occurring in the Blue 
Ridge Mountains (DeWan et al 2010).   

Logging/Exploitation  2 Natural process of succession with proper logging techniques will 
allow communities to migrate based upon ecological processes rather 
than what we humans think or feel is "natural"; logging can actually 
assist with restoration of ecosystems although invasive species might 
be facilitated by it.  Full scale high grading and poor logging practices 
of the past have had very negative impacts on the structure and 
composition of the resulting succession but ensuring logging practices 
are geared toward restoration rather than purely short term financial 
objectives will negate the negative impacts of logging. 

Invasive Species 2 Past effects of chestnut blight, likely future effects of gypsy moth, and 
potential introduction of sudden oak death make this a severe threat.  
The hemlock woolly adelgid’s range is likely to expand as a result of 
climate change (Paradis et al. 2007). 
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Table 7.  Comparison Of Climate Change With Other Threats 

Threat 
Rank 
Order Comments 

Conversion to 
agriculture/ silviculture 

3 Logging has historically impacted much of this habitat and is an 
ongoing problem. 

Climate Change 4 We expect the future climate to include warmer temperatures, longer 
growing seasons, likely more hot spells and drought, and more severe 
storms.  Mountainous regions are expected to experience some of the 
highest temperature changes. Orographic cloud cover, storms, and fog 
are less crucial in these communities than in those of the higher 
elevations, but are probably still significant. Since the readily available 
climate models don't account for these effects, the future climate 
experienced by these communities remains very uncertain. 

 
 

Summary and Recommendations 
 
Because oak forest habitat remains abundant and widespread, the most critical conservation 
activities revolve around gathering information about the wildlife species that utilize it and the 
habitat itself.  We must foster efforts to understand and implement appropriate management 
techniques (e.g., prescribed fire or thinning) for the benefit of the broadest array of oak forest 
dependent wildlife, while taking into account specific needs of wildlife with more restrictive 
requirements (Artman and Downhower 2003, Ford et al. 2000).   
 

Recommended Actions 
 

Surveys  Priority goes to gathering baseline information regarding the current 
distribution and status of oak forest associated species that are rare or 
declining (e.g. sharp-shinned hawk, cerulean warbler,  black-capped 
chickadee,  black-billed cuckoo, golden-winged warbler, eastern fox squirrel, 
green salamander, seepage salamander, four-toed salamander, Tellico 
salamander, crevice salamander, southern zigzag salamander, Wehrle’s 
salamander, mountain chorus frog, timber rattlesnake, northern pine snake). 

  Expand surveys to include species for which we know very little about 
current status and distribution (e.g. whip-poor-will, Cooper’s hawk, weasels, 
moles, shrews, bats, certain salamanders, and reptile species such as the box 
turtle).   

  Compile, store and synthesize information about the status and distribution 
of more common species. 

   

  

Monitoring  Monitoring efforts need to be established for numerous species groups for 
which no current framework exists.  For many species groups (e.g., 
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amphibians, reptiles, mammals), no current efforts are focused upon 
determination of population trends.   

  Procedures and protocols must be developed that will allow us to determine 
whether populations of all of these animal groups are increasing or 
decreasing as a result of habitat changes through time. 

  Establish a consistent, comprehensive approach to monitoring the health, 
distribution, and availability of oak forests themselves.  Knowing what the 
trends are for the habitat will be critical to understanding the dynamics of 
wildlife populations which depend upon them.   

  Expand monitoring frameworks to account for species that are not suited to 
traditional long-term monitoring protocols (e.g. hawks, goatsuckers, owls), 
or for species missed under systematic monitoring due to small population 
sizes or limited ranges in North Carolina (e.g. brown creeper, cerulean 
warbler, black-capped chickadee). 

  Track oak habitat trends (e.g., rate of loss or conversion of the habitat and 
disease or pest affects) and consider trends in the development of long-term 
monitoring strategies for oak forests of the region. 

  

Research  Initiate genetic and morphological studies to clarify taxonomic status of 
numerous birds and amphibians (e.g. high elevation birds, plethodontid 
salamanders). 

  Conduct life history and habitat use research on northern pinesnake. 

  Conduct habitat use studies of neotropical migrants (e.g. cerulean warbler, 
black-capped chickadee, many others) using telemetry. 

  Conduct habitat use and life history studies for bat species that may 
potentially use this habitat (e.g. hoary, silver-haired, eastern small-footed, 
northern bats). 

  Study population responses of plant and wildlife species to habitat 
manipulations (e.g. large scale prescribed burning, oak savannah creation, 
canopy gap creation, etc.).  

  Conduct green salamander movement studies either around embedded rock 
outcrops or between rock outcrops. 

  Establish studies to determine both direct and indirect impacts of pest 
control measures upon oak forest dependent species (e.g. what is the impact 
of gypsy moth control strategies upon local and landscape scale wildlife 
populations? Upon invertebrates that serve as food for vertebrates?) 

  

Management 
Practices 

 Work with partners like Prescribed Fire Council and the Fire Learning 
Network to reinstate prescribed burning, which is perhaps the most 
important action that can make oak forests better able to withstand climate 
change. 

  Restore highly degraded stands through clear cutting and managing 



Montane Oak Forest DRAFT 5 of 13 

succession to control invasive species (i.e., ecological forestry). 

  Foster efforts to understand and implement appropriate management 
techniques (e.g., prescribed fire or thinning) for the benefit of the broadest 
array of oak forest dependent wildlife, while taking into account specific 
needs of wildlife with more restrictive requirements (Artman and Downhower 2003, 

Ford et al. 2000, NCWRC 2005)   

  Management of existing conservation lands, including the use of prescribed 
burning to diversify structure and composition of forest understory, and 
other silvicultural techniques to promote regeneration, provide an array of 
age class and structural composition, and promote long-term economic 
sustainability of Appalachian oak forests. (NCWRC 2005). 

  

Land 
Protection 

 There is a need for wildlife passages along highways as well as for protection 
of undeveloped connections. 

  Need to identify and protect strategically important areas. 
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Table 1.  Predicted Impacts of Climate Change 

Climate Change Factor Comments 

Wind Damage   

Fire It is unclear if changes in fire regime will be beneficial or harmful to 
oak forests. Fire suppression has allowed non-fire-tolerant species, 
including tree species, to increase in Montane Oak Forests. Many oak 
forests have seen a lack of oak regeneration that is likely related to 
lack of fire. If a warmer climate brought an increase in fire, it might 
offset some of the alterations caused by suppression of fire. Severe 
fires during droughts would cause extensive canopy mortality and be 
destructive to oak forests, especially if occurring with the increased 
fuel loads resulting from recent fire suppression.   

Drought  Prolonged or severe drought stress has been associated with oak 
decline and with canopy mortality. 

Exotic species invasion  Princess tree (Paulownia tomentosa) and tree of heaven (Ailanthus 
altissima) are threats. Gypsy moth and exotic tree diseases (sudden 
oak death, chestnut blight)are potential future threats. Fire ants may 
be able to invade these communities and cause significant impacts if 
temperatures become warm enough. 

Compositional Change  Chestnut blight caused dramatic compositional shift by almost 
extirpating the American chestnut. Some more southern or low 
elevation species may migrate into these communities. Impacts from 
higher temperatures, drought, fire, and wind damage will likely lead 
to other community types, or different suites of species, more suited 
to the change in climate due to competitive interactions of species in 
the seed bank during succession.  Unfortunately, this may lead to a 
greater need for non-native invasive species control after stand 
replacing disturbances, natural or man-made.   

Structural Change  Homogeneity of stand age has resulted in decreasing habitat for bird 
species that rely on diverse understory development (lack of 
understory development). Increased wind damage, fire damage, and 
drought mortality will result in more canopy gaps and a younger 
average tree age, but may benefit some herbaceous species.  

Elevation change  These communities should be able to move to higher elevations, 
while they are unlikely to lose much acreage at lower elevations.  

Acreage Change  Drought may allow pine forests to expand at the expense of oak 
forests, it will also allow oak forests to expand to higher elevations 
and into more mesic sites now occupied by cove forests.  The overall 
extent of oak forests may increase moderately. 
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Table 2.  Bird Species Utilizing Montane Oak Forest 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

BIRDS 

Accipiter 
cooperii 

Cooper's Hawk         /SC/P   

Accipiter striatus Sharp-shinned 
Hawk 

        /SR/P   

Caprimulgus 
vociferus 

Eastern whip-
poor-will 

G5/S5B       / /P   

Certhia 
americana 

Brown Creeper         /SC/P   

Coccyzus 
americanus 

Yellow-billed 
cuckoo 

G5/S5B       / /P    

Coccyzus 
erythropthalmus 

Black-billed 
Cuckoo 

        /SR/P   

Colaptes auratus Northern 
Flicker 

            

Contopus virens Eastern Wood-
pewee 

            

Dendroica 
cerulea 

Cerulean 
Warbler 

        /SR/P   

Helmitheros 
vermivorous 

Worm-eating 
Warbler 

            

Hylocichla 
mustelina 

Wood thrush G5/S5B       / /P   

Melanerpes 
erythrocephalus 

Red-headed 
Woodpecker 

            

Oporornis 
formosus 

Kentucky 
Warbler 

            

Pheucticus 
ludovicianus 

Rose-breasted 
grosbeak 

G5/S3B       /W1/P   

Picoides villosus Hairy 
Woodpecker 

            

Poecile 
atricapilla 

Black-capped 
Chickadee 

        /SC/P   

Sphyrapicus 
varius 

Yellow-bellied 
Sapsucker 

        /SC/P   

Vermivora 
chrysoptera 

Golden-winged 
Warbler 

        /SR/P   

Wilsonia 
canadensis 

Canada 
Warbler 

G5/ S5B        / /P   
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Table 3.  Mammal Species Utilizing Montane Oak Forest 

Species Common Name 
Element 

Rank: Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

MAMMALS 

Mustela frenata Long-tailed 
Weasel 

       / /P   

Mustela nivalis Least Weasel        /SR/P   

Parascalops 
breweri 

Hairy-tailed 
Mole 

       / /P   

Scalopus 
aquaticus 

Eastern Mole        / /P   

Sciurus niger Eastern Fox 
Squirrel 

       /SR/P   

Sorex cinereus Masked Shrew        / /P   

Sorex fumeus Smoky Shrew        / /P   

Sorex hoyi 
winnemana 

Southern 
Pygmy Shrew 

       / /P   

 
 
 
 

Table 4.  Reptile Species Utilizing Montane Oak Forest 

Species Common Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

REPTILES 

Crotalus horridus Timber 
Rattlesnake 

       /SC/P   

Lampropeltis 
calligaster 
rhombomaculata 

Mole Kingsnake        / /P   

Ophisaurus 
attenuatus 
longicaudus 

Eastern Slender 
Glass Lizard 

       / / P   

Pituophis 
melanoleucus 
melanoleucus 

Northern 
Pinesnake 

       /SC/P   

Terrapene 
carolina 

Eastern Box 
turtle 

G5/S5       / /P   

Virginia valeriae 
valeriae 

Eastern Smooth 
Earthsnake 

       / /P   
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Table 5.  Amphibian Species Utilizing Montane Oak Forest 

Species Common Name 
Element 

Rank: Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

AMPHIBIANS 

Ambystoma 
maculatum 

Spotted 
Salamander 

G5/S5      / /P   

Ambystoma 
opacum 

Marbled 
Salamander 

G5/S5      / /P   

Aneides aeneus Green 
Salamander 

G3G4/S3      FSC/E/
P 

  

Desmognathus 
aeneus 

Seepage 
Salamander 

G3G4/S3      FSC/SR
/P 

  

Hemidactylium 
scutatum 

Four-toed 
Salamander 

G5/S3      /SC/P   

Plethodon 
aureolus 

Tellico 
Salamander 

G2G3/S2?      /SR/P   

Plethodon 
chattahoochee  

Chattahoochee 
Slimy 
Salamander 

G2G3Q/ 
S2? 

     /SR/P   

Plethodon 
glutinosus  

Northern Slimy 
Salamander 

G5/SU      / W4 
/P 

  

Plethodon 
longicrus 
(=yonahlossee 
pop. 1) 

Crevice 
Salamander 

G4T1Q/ 
S1S2 

     /SC/P   

Plethodon 
richmondi 

Southern Ravine 
Salamander 

G5/S3      / W2/P   

Plethodon 
ventralis 

Southern Zigzag 
Salamander 

G4/S1      /SC/P   

Plethodon 
wehrlei 

Wehrle’s 
salamander 

4/S1S2      /T/P   

Pseudacris 
brachyphona 

Mountain 
Chorus Frog 

G5/S2      /SC/P   

Plethodon 
meridianus 

South Mountain 
Gray-cheeked 
Salamander 

      

Plethodon 
amplus 

Blue Ridge Gray-
cheeked 
Salamander 

      

Plethodon 
cheoah 

Cheoah Bald 
Salamander 

      

Plethodon. 
shermani 
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Table 5.  Amphibian Species Utilizing Montane Oak Forest 

Species Common Name 
Element 

Rank: Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

AMPHIBIANS 

Plethodon 
jordani 

       

Desmognathus 
santeetlah 

Santeetlah 
Dusky 
Salamander 

      

Plethodon 
welleri 

Weller's 
Salamander 

      

Desmognathus 
wrighti 

Southern Pigmy 
Salamander 

      

Desmognathus 
organi 

Northern Pigmy 
Salamander 
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Table 6.  Invertebrate Species Utilizing Montane Oak Forest 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

INVERTEBRATES 

Catocala sappho Sappho 
underwing 

G4/SU     /W3/   

Celastrina 
neglectamajor 

Appalachian 
azure 

G4/S3S4     /W2/   

Eupithecia 
cimucifugata 

A moth GNR/S1S2  YES   /W2/ Widespread 
throughout the 
northern and 
middle Atlantic 
states but 
uncommon; 
probably extends 
into western states 
(McDunnough, 
1949).  

Papaipema 
astuta 

A moth G2G4/ SH  YES   /SR/ This species was 
known in NC from a 
single individual 
taken in the Black 
Mountain area early 
in the last century.  

Papaipema 
polymniae 

Polymnia borer 
moth 

G4/SU     /W3/   

Papilio 
cresphontes 

Giant 
swallowtail 

G5/S2     /SR/   

Pyreferra 
citromba 

A moth GNR/ 
S1S2 

 YES   /W2/ Main range is from 
PA northward  
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* US/ NC/ WAP Abbreviations (species are subject to reclassification by USFWS, NHP, or WRC). 
 
E Endangered 
T Threatened 
FSC Federal Species of Concern 
T(S/A) Threatened due to Similarity 

of Appearance 
 

SC Special Concern  
SR Significantly Rare 
W Watch Category 
  

P WAP Priority Species 

 

NatureServe Element Rank:  http://www.natureserve.org/explorer/ranking.htm 
 

USFWS Endangered Species Listing Status:  http://www.fws.gov/raleigh/es_tes.html 
 

NC Natural Heritage Program Status:  
http://www.ncnhp.org/Images/2010%20Rare%20Animal%20List.pdf 
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