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Abstract:  As forest fragmentation shrinks natural habitat, it also erodes biotic diversity sustained within 
these ecological units. For ages, temperate forests have sustained human populations, becoming 
centers to agricultural and industrial development. As a result, they have experienced some of the most 
destructive anthropogenic alterations to their structure and composition. We are left with forest 
fragments or “forest islands”, which are only smaller representations of the original forest. These “forest 
islands” often are isolated, and for many plant species this limits the choices for reproduction and 
eventually reduces species fitness because of loss of genetic diversity. In New York’s Hudson Valley, 
forest remnants of a once contiguous temperate forest were examined to evaluate the genetic and 
species diversity of a fragmented ecosystem. By cross-referencing forest inventories the number of 
endemic tree species was used as a measure of species diversity testing whether the Theory of Island 
Biogeography applies to forest fragments; the theory states that larger islands are able to sustain more 
biota than smaller islands. Using microsatellite analysis, the genetic composition of Quercus rubra within 
three forest fragments (The New York Botanical Garden, 50 acres; The Louis Calder Center, 113 acres; 
and Black Rock Forest, 3830 acres) was compared to study the effect(s) habitat fragmentation has on 
gene flow. As predicted by theory, a higher number of tree species able to coexist on forest fragments 
that are larger. The microsatellite analysis reveals a reduction in alleles across all the forest fragments in 
the younger generation of red oak. This implies that the red oak populations in New York are 
experiencing a diminution in genetic diversity. Logically a decrease in species fitness will also be 
observed by the rest of the sessile biota; additional research should be done to evaluate to what degree. 
In addition to the array of ecosystem services temperate forest provide to nearby population centers, 
such as food, firewood, freshwater cycling, and cultural resources, recent evidence suggests that 
temperate forests can store significant quantities of carbon, making them important priorities for 
conservation and management within the context of global change. 

 


