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INTRODUCTION		

•  Ecological resilience is used to assess community stability 
and prioritize conservation decisions.	

•  Resistance (a component of resilience) is a community’s 
ability to retain its species during continued disturbance. 

•  Not all communities within a resilient landscape may be 
equally resistant to species loss in response to disturbance 
over time.  

•  The Cumberland Plateau, part of the southern 
Appalachian Mountains, is considered a hotspot of 
temperate biodiversity and is predicted to be highly a 
resilient landscape in the face of climate change, making it 
an area of conservation priority. 

•  Our long-term study contrasts the rate and direction of 
change in the two major Cumberland Plateau forest 
communities (cove and upland), each  characterized by 
unique environmental controls on species composition, 
despite their immediate adjacency with the landscape.  

•  Upland forest dynamics are driven by limited soil 
resource availability whereas cove forest dynamics are 
controlled to a greater degree by limited light availability. 
Both forests experience similar disturbances such as 
windthrow, deer herbivory, drought, and fire suppression. 

Two midstory size classes in the cove experienced significant (p ≤0.05; indicated by 
asterisk) change in species richness (ΔS)  change from 1995-2014. There were no 
significant changes in upland species richness. 

METHODS 

•  We censused woody plant densities within 16 - 0.1 ha nested plots 
established in adjacent cove and an upland sites located in Dick Cove 

•  Canopy trees (DBH >20 cm) were measured within the full 0.1 meter 
plot. Midstory individuals (>1.5 meters in height) measured within a 
nested 0.05 hectare plot. DBH recorded in three size classes: 0-2.5 
cm, 10 cm, and 10-20 cm. Understory individuals (<1.5 m in height) 
were measured in a nested 0.001 hectare plot.  

•  Sampling was conducted in 1995, 2005, and 2014. 

•  Change in species richness was evaluated from 1995-2014 using two-
sided t-tests for each of 5 size classes in both habitats. Rank 
abundances were generated for each of the size classes.  

OBJECTIVE 

Test the assumption that all parts of a landscape are equal 
in their ability to retain species richness in the face of 
disturbance over time. We measure resistance as a function 
of species richness and define disturbance as the collective 
perturbations that affect a community over time.  

Species rank abundance change in log scale by year and habitat for the 0-2.5 DBH 
size class. From 1995-2014, the cove lost 15 species, compared to 4 in the upland 
forest.  
 

Plant	Biology	

Vaccinium	sp	
Acer	rubrum	

Nyssa	sylva3ca	
Sassafras	albidum	

Oxydendron	arboreum	
Carya	sp	

Quercus	alba	
Kalmia	la3folia	
Cornus	florida	

Robinia	pseudoacacia	
Quercus	coccinea	
Quercus	velu3na	
Quercus	prinus	
Acer	saccharum	
Prunus	sero3na	
Amelanchier	sp	

Viburnum	acerifolium	
Diosypros	virginiana	
Fraxinus	biltmoreana	

Pinus	strobus	
Ilex	sp	

Liquidambar	styraciflua		

•  Species richness declined the most in cove midstory.  

•  Sapling species density declined by 70% (14/20 species) from 
1995-2014 in the cove forest. Individual cove plots lost an average of 
five species. 

RESULTS 

Dick Cove: an old-growth forest reserve at the University of the South (Franklin 
County, TN) which was the site of our study 

*	
*	

Acer	saccharum	
Fraxinus	biltmoreana	
Liriodendron	tulipifera	

Cercis	canadensis	
Nyssa	sylva3ca	

Carya	sp	
Lindera	benzoin	

Viburnum	rufidulum	
Tilia	americana	
Prunus	sero3na	

Sassafras	albidum	
Acer	rubrum	

Asimina	triloba	
Ulmus	rubra	

Magnolia	acuminata	
Aesculus	flava	
Cornus	florida	
Ulmus	alata	

Castanea	dentata	
Rhamnus	caroliniana	
Robinia	pseudoacacia	

CONCLUSIONS 
 
 
 
 
 
 
 
 
 
 
 

Over time, cove forests lost midstory and understory species, and Acer saccharum 
density increased in the midstory 

Upland forests maintained structure and composition over time  

Our results suggest that cove forests are less resistant to change than 
upland forests.  

•  Within a given landscape, individual communities may vary greatly 
in their resilience to disturbance - an important consideration for 
conservation planning.   

•  Deer are a major disturbance limiting recruitment on the Cumberland 
Plateau. Woody species with a clonal life history, associated with the 
upland forest, may be better able to resist this disturbance. 


