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A variety of threats, most importantly climate change (Parmesan 2006) and insect and disease 
infestation (Logan et al. 2003; Dukes et al. 2009; Sturrock et al. 2011), will increase the likelihood 
that forest tree species could experience population-level extirpation or species-level extinction 
during the next century. Project CAPTURE (Conservation Assessment and Prioritization of Forest 
Trees Under Risk of Extirpation) is a cooperative effort across the three deputy areas of the USDA 
Forest Service to establish a framework for conservation priority-setting assessments of forest 
tree species across the entire United States.  
Project CAPTURE uses extensive lists of life history trait data, as well as climate change and pest 
and pathogen threat information, to categorize and prioritize native tree species for 
conservation, monitoring, management and restoration. The geographic scope of the initial 
phase of the Project CAPTURE encompasses approximately 400 tree species that occur on all 
forested lands within the contiguous United States and Alaska. Differences in data availability 
require separate prioritization efforts for the native tree species of Hawai’i and other U.S. Pacific 
islands and for the native species of Puerto Rico and the U.S. Virgin Islands; these efforts are now 
under way. 
  
The foundation of this overall effort is a flexible framework that rates species based on risk 
factors relating to (1) intrinsic attributes, such as population structure, fecundity and seed 
dispersal ability; (2) external threats to genetic integrity; and (3) conservation factors, including 
evolutionary distinctiveness and regional responsibility. The Project CAPTURE framework allows 
for the quantitative grouping of species into vulnerability classes that may require different 
management and conservation strategies for maintaining the adaptive genetic variation of the 
species contained within each class.  
 
Project CAPTURE builds on previous regional National Forest System efforts to assess the 
vulnerability of forest tree species to climate change and other threats (Aubry et al. 2011; Potter 
and Crane 2010; Devine et al. 2012). It aims to address three overarching principles necessary to 
enhance forest resilience and resistance on forested lands of the United States in the face of 
climate change: (1) Genetically diverse and adapted seed and planting stock will provide the 
foundation for healthy forests and ecosystems in the future; (2) Gene conservation is key to 
preserving vulnerable species and populations for the future; and (3) Establishing and 
maintaining partnerships will be more important than ever (Erickson et al. 2012). 
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In the face of multiple threats and uncertainty, an important forest management goal will be to 
safeguard existing adaptedness within tree species and create conducive conditions for future 
evolution, with a focus on the conservation of variability in adaptive traits (Myking 2002).  Our 
understanding of relevant adaptive traits is incomplete or non-existent for many tree species, 
however. Several researchers have therefore proposed using ecological and life-history traits to 
evaluate species’ genetic resources and predisposition to threats including climate change 
(Sjostrom and Gross 2006; Myking 2002; Aitken et al. 2008). 
 
Maintaining genetic variation across multiple species will require tailoring conservation, 
management, monitoring and restoration efforts to species with similar vulnerabilities. 
Specifically, priority-setting approaches will become increasingly important when conditions are 
rapidly changing and needs are greater than the available capacity to respond (Millar et al. 2007). 
It has become increasingly clear that triage, for example, may be necessary to prioritize forest 
tree species and populations for conservation (St Clair and Howe 2011). Such priority-setting can 
include the assessment of extinction risk, but also can integrate a wide variety of other 
information, such as economic and ecological importance; the probability of success; and the 
availability of funds (Gauthier et al. 2010; St Clair and Howe 2011).  
 
The results of priority-setting assessments can be applied for restoration and conservation 
planning, for the evaluation of species’ genetic resources, and for the early detection of 
vulnerability (Devine et al. 2012; Aubry et al. 2011). Importantly, such assessments should be 
based on a scientifically defensible and transparent process.  These assessments also must be 
ongoing and adaptive to account for new information (Carter et al. 2000; Millar et al. 2007; 
Coates and Atkins 2001).  
 
In this context, 25 USDA Forest Service resource managers and scientists participated in a Project 
CAPTURE workshop in March 2014 workshop, at The Arbor Day Foundation’s Lied Lodge and 
Conference Center, to work toward agreement on a scientifically defensible and transparent 
process to categorize and prioritize tree species for conservation, monitoring, management and 
restoration. 
 
Consensus at the workshop was that the project focus should be to identify and categorize forest 
tree species on U.S. forested lands that are expected to be most vulnerable to genetic 
degradation in the face of multiple threats. Genetic degradation is defined as a significant 
reduction in the ability of a species to persist for the next century without the loss of important 
variation in adaptive traits.  Maintaining variation in adaptive traits is an important forest 
management goal because it increases the likelihood (1) that individuals across the species will 
have adaptedness to greater range of environmental conditions, and (2) that the species (or a 
population within the species) will be able to continue undergoing the evolutionary process of 
adaptation via natural selection and thus to be able to persist in its habitat or habitats.  
Conceptually (Foden et al. 2013; Booth 2013), the prioritization framework aims to assess the 
relationship between the severity of each of three distinct threats (Exposure to Pests and 
Pathogens, Expected Climate Change Pressure, and Lack of Structural Sustainability) and two 
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intrinsic vulnerability dimensions (Sensitivity and Low Adaptive Capacity) associated with each of 
those threats. 
 
Data for two external threats (Exposure to Pests and Pathogens and Expected Climate Change 
Pressure), 23 intrinsic vulnerability species traits, and six conservation factors have been 
collected for each of the species included in the assessment. Most of the data were available 
from a handful of publicly available sources. 
The proposed categorization and prioritization process is hierarchical and data-driven, and 
consists of five steps: 
 
Step 1: Decision of which species traits (such as drought tolerance, site affinities, and frequency 
of large seed crops) should be included in each of several broad species attributes (such as Rarity, 
Regeneration Capacity, Dispersal Ability, and Environmental Limitations) in the context of each 
of three major threats to tree species (Exposure to Pests and Pathogens, Expected Climate 
Change Pressure, and Lack of Structural Sustainability). Each species is given a relative score (on 
a scale of 0-100) for each broad attribute. 
 
Step 2: Determination of which species attributes (such as Rarity and Regeneration Capacity) 
belong in each of the two intrinsic vulnerability dimensions (Sensitivity to Threats and Low 
Adaptive Capacity) associated with the three distinct external threats. 
 
 Step 3: For each threat (Exposure to Pests and Pathogens, Expected Climate Change Pressure, 
and Lack of Structural Sustainability), grouping of species into vulnerability classes based on 
vulnerability dimension and individual threat severity scores using a quantitative clustering 
approach. For each of the three threats, species are given a vulnerability rating. 
 
Step 4: Determination of each species’ overall vulnerability score. This can be done in one of two 
ways: (1) Selecting the highest of the vulnerability scores from the three threats. (2) Combining 
the vulnerability scores for the three threats in a manner that weights each threat differently 
based on the perceived immediacy and severity of the threat to forest trees.  
 
Step 5: If appropriate, assignment of higher prioritization weights to species based on additional 
factors, such as NatureServe conservation status and the degree to which a species’ range occurs 
within the boundaries of the United States (“regional responsibility”).  
 
The flexibility of the Project CAPTURE framework allows for its application at multiple scales and 
across any area for which the relevant data exist for the species of interest. Only by considering 
extinction as a synergistic process of external threats and intrinsic biological traits will it be 
possible to make predictions of risk that approximate reality for most species, and therefore to 
increase the likelihood that conservation efforts will be effective (Brook et al. 2008). The Project 
CAPTURE assessment tool should be valuable for scientists and managers attempting to 
determine which species and populations to target for monitoring efforts and for pro-active gene 
conservation and management activities. 
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