
The following are excerpts from Camcore’s 2016 annual report that concern their work on 
hemlocks threatened by the hemlock woolly adelgid. 

Domestic Species Conservation in the USA  

Since 2003, Camcore has been collaborating with the USDA Forest Service to conserve the 
genetic resources of threatened and endangered tree species native to the United States. 
Originally known as the “hemlock project” and focused on two species, the program has grown 
to include seed collections and research projects on 10 species and is now referred to as the 
Camcore Domestic Conservation Program. Our work here is primarily focused in the eastern half 
of the country, includes species threatened by invasive insects, shifting management objectives, 
land use change, and climate change, and has all been accomplished with more than $1 million in 
grant funding from the USDA Forest Service.  

We had a productive seed collection year for the program in 2016. Overall, seed was collected 
from 154 mother trees representing 21 provenances and nine species. Seeds were collected from 
6 provenances and 38 mother trees of Carolina hemlock (Tsuga caroliniana), and 5 provenances 
and 18 mother trees of eastern hemlock (T. canadensis). Both species have suffered widespread 
decline and mortality due to the invasive insect pest hemlock woolly adelgid (Adelges tsugae). 
The genetic resources secured by Camcore represent more than 900 mother trees distributed 
from New England south to Georgia, and will play an important role in the eventual restoration 
of these tree species to their native habitats.  

The domestic program established its first conservation seed orchard of Carolina hemlock in 
western North Carolina in 2008. For the past two years, this planting has been producing seed, 
and we have been able to collect and process seed from 83 trees over the past two years. This 
seed is currently undergoing viability testing, and we hope to use it to expand our conservation 
plantings of the species in the years to come. 

Carolina Hemlock Conservation Assessment  

Carolina hemlock (Tsuga caroliniana) is a tree species native to the southern Appalachian 
mountains of the United States that is threatened by an invasive insect called the hemlock woolly 
adelgid (Adelges tsugae). Camcore has been collaborating with the USDA Forest Service 
(USFS) since 2003 to conserve the genetic resources of the species so that reforestation efforts 
can take place once effective adelgid management strategies are in place. Although we have been 
working on this project for a number of years now, the full extent of the Carolina hemlock 
distribution has never been mapped, and the full impact of the adelgid on isolated populations 
has never been documented. This information is critical to the successful conservation of the 
species. In 2015, Camcore received a 3-year grant from the USFS Evaluation Monitoring 
program to generate this important data. The objectives of the project are to delineate and census 
all populations of Carolina hemlock, quantify the levels of hemlock woolly adelgid infestation 
and related tree decline and mortality in each population, and establish long-term monitoring 
plots in a subset of representative stands to document the progression of hemlock woolly adelgid 



infestation, patterns of tree decline, and stand responses to the loss of Carolina hemlock. 
Camcore Research Forester Andy Whittier has taken on responsibility for the data capture and 
analysis for this project, and he has spent much of the last year in the woods collecting data. So 
far he has mapped nearly all of the 138 potential populations in our database, and he has found 
that population size ranges from as few as 2 living trees to more than 1500, and overall tree 
health ranges from poor (< 10% of trees surviving) to excellent (> 90% of trees surviving). There 
are no discernible trends in population health relative to geography, elevation, or latitude; and 
sites that had previously received imidacloprid treatments for hemlock woolly adelgid 
infestations are generally in better health than those receiving no treatment or releases of 
biological control agents. Within chemically treated sites, tree health declined with increased 
distance from trails and roads.  

Research on Silvicultural Options for Hemlock Restoration  

Since 2014, Camcore has been collaborating with the USDA Forest Service (USFS) Southern 
Research Station on a field study to evaluate different silvicultural options for restoring eastern 
hemlock (Tsuga canadensis) to southern Appalachian cove forests. Eastern hemlock is a 
keystone tree species in these forest ecosystems, and it is dying in large numbers due to 
infestation of an exotic insect called the hemlock woolly adelgid (A. tsugae). Camcore has been 
collaborating with the USFS since 2005 to conserve the genetic resources of eastern hemlock at 
risk due to the adelgid. While the gene conservation effort continues and research on adelgid 
management strategies progresses, it was important to begin evaluating the best silvicultural 
strategy for reintroducing this tree species to ecosystems that have been fundamentally altered by 
its loss. This project, in collaboration with USFS Research Entomologist and Project Leader 
Albert E. (Bud) Mayfield, is considering the effects of canopy structure, deer exclusion, 
fertilization, and competition control on the establishment, survival, and early growth of planted 
eastern hemlock seedlings. Field operations for this study are being coordinated by Camcore 
Research Forester Andy Whittier. So far this project has produced a tremendous amount of data 
on tree growth and survival, competing vegetation, and wildlife activity all of which we are 
currently sorting through and preparing for analysis. A complete update will be prepared for the 
2017 Camcore Annual Report, with submission of peer-reviewed manuscripts to follow. 


