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1. Obtain meaningful baselines through standardized sampling

2. Empirically rank, stratify, & prioritize all known occurrences

3. Prioritize, implement, & track population-level conservation actions

4. “Do No Harm”

Conservation Plan for Wood Turtles

in the Northeastern United States

Maine to West Virginia

Objective: to facilitate the persistence of functional, ecologically viable, and

representative populations of Wood Turtles throughout the Northeast Region in

order to protect the evolutionary potential of the species. Establish a spatially-

explicit, stratified Conservation Area Network and Conservation Action Plan

based on the best available population, landscape, and genetic data. Implement

conservation actions at multiple scales.
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Northeast Wood Turtle Working Group

Vermont 2013 Maryland 2015Maine 2016

Virginia 2012

Ad hoc Regional Trainings, Surveys, Site Visits, Observer Overlap, Workshops, 2011-present



Standardized Assessments Maine to Virginia 2012–2017

Establish an acceptable, common method

Detect large and demographically robust populations

Detect large areas of continuous occurrence

Identify key features such as nesting beaches

Obtain continuous abundance data for models

Establish CMR baseline at key sites

Obtain blood for genetics study (n=20 per “site")

One kilometer, one hour, one observer



2141 standardized surveys in all NE States

467 1-km stream segments

>4,600 Wood Turtle detections

>2000 Wood Turtle tissue samples

Intensively sampled states: Massachusetts (489 surveys),

Maine (400), New Hampshire (347), Virginia (280),

Pennsylvania (250).

Most survey segments were established in Maine (115),

followed by Massachusetts (88), New Hampshire (60).

One kilometer, one hour, one observer

Standardized Assessments Maine to Virginia 2012–2017



Surveys Occurred Primarily in 2012–2017



Surveys Occurred Primarily in Spring and Fall



Detection Highest in Spring

Nesting season begins



Land and Water Detections

Nesting season begins

90% of Land Detections Above 8.9˚C



2004

2006

2013

2019



Recruitment and Demography

Nesting season begins



Recruitment

Recapture-rate corrected percentage

Reflecting average of 25% juveniles 

in population



Most Survey Segments Comprise 

Occurrences of <50 Turtles

Population Density



87 turtles/km

22 turtles/km

6 turtles/km

44 turtles/km
*In some areas, the distance 

between robust aggregations 

is >20–30 miles

Jones and Willey 2015

Wood Turtle Population Density is Highly Variable 

Within Defined Sites, from 0 to >100 turtles/km



Pseudonyms

Wood Turtle Population Density is Highly Variable 

Among Defined Sites, from 0 to >100 turtles/km

CPUE is Correlated 

with CMR Estimates





Sheedy and Whiteley (2018)

ME NH VT MA NY NJ PA MD VA WVRI/CT

Conservation Genetics
STRUCTURE k=4



Sheedy and Whiteley (2018)

ME NH VT MA NY NJ PA MD VA WVRI/CT

Conservation Genetics
Genetic Assignment - Proportion Correct Assignment by Site

Proportion correct assignment to site 

where sample was collected

Proportion correct assignment to any site where 

no significant allele frequencies were detected



Objective: Facilitate the persistence of functional, ecologically viable, and representative populations of 

Wood Turtles throughout the Northeast Region, protecting the evolutionary potential of the species. 

Establish a spatially-explicit, stratified Conservation Area Network and Conservation Action Plan

based on the best available population, landscape, and genetic data. 

Empirically-Driven Conservation Plan



Wood Turtle Conservation Area Network (CAN) 
Focal Core Area and Focal Basin Selection

Site Mapping

Potentially suitable stream habitat 

with up to 5000 m of meandering 

stream between documented 

occurrences, buffered to 300 m. 



Wood Turtle Conservation Area Network (CAN) 
Focal Core Area and Focal Basin Selection

Site Mapping

Potentially suitable stream habitat 

with up to 5000 m of meandering 

stream between documented 

occurrences, buffered to 300 m. 
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Wood Turtle Conservation Area Network (CAN) 
Focal Core Area and Focal Basin Selection
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Genetically Diverse 

Sites

(AR, He, PA) (N=11)

Focal Core Area

Selection

Wood Turtle Conservation Area Network (CAN) 
Focal Core Area and Focal Basin Selection
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Wood Turtle Conservation Area Network (CAN) 
Focal Core Area and Focal Basin Selection

Agricultural Restoration 

Opportunity

Large sites with high CAN 

ranks, high ag. cover, and 

low road density

Federal Lands

Potentially viable sites 

encompassing / adjoining 

NWR, USFWS, NPS

International 

Coordination

Potentially viable sites 

adjoining Canada

Management

Opportunities

Riparian Restoration

Large sites with high CAN 

ranks, identified riparian 

opportunities

Genetically Diverse 

Sites

(AR, He, PA) (N=11)

Focal Core Area

Selection

Top Ranked Site per 

Ecoregion
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Management Opportunities

Sites unfragmented by roads; high 

agricultural prevalance. n=32

Wood Turtle Conservation Area Network (CAN) 
Spatial Tiers for Priority Sites

Focal Core Areas
N=79

Management Opportunities
N=32



Conservation Action Plan & RCN

Tracks of nesting female Wood Turtles





Competitive State Wildlife Grant II

Job 1: Priority Management Actions
Conduct habitat and nesting area management, technical assistance to key landowners, 

public access restrictions, surveillance of key nesting beaches and hibernacula. 

Job 2. Population Assessment
Conduct surveys in data-deficient areas of the Northeastern States and use telemetry and remote 

GPS to document key features and movement patterns within Focal Core Areas. 

Job 3: Conservation Genetics
This effort will encompass a new study using genomic techniques. All confiscated turtles will be 

genotyped and compared to a regional sample of more than 2,000 turtles. If assigned to a known 

locality, Wood Turtles would be returned to that jurisdictional state. Some funds may also be 

allocated to the captive care and study of confiscated Wood Turtles and to greater cooperation with 

AZA facilities. 

Job 4. Inter-Regional Coordination
We will expand the regional partnership and improve the compatibility of regional efforts in three 

ways: (1) incorporate genetic samples from these regions into the existing analysis; (2) implement 

Northeastern survey protocols in the Midwest and Canada and the Midwest protocols in the 

Northeast Region; (3) expand the Conservation Area Network (CAN) design implemented in the 

Northeast Regional Conservation Plan to sites in Canada and the Midwest. Host Wood Turtle 

Symposium. 

Job 5. Update the Conservation Plan
The Conservation Plan will be expanded and updated based on new survey information, genetics 

results, and expert surveys. we will pursue publication of appropriate results from RCN and CSWG.
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nesting 

beach herbaceous 

foraging areas 

instream 

overwintering 

areas

nesting 

beach

upland forest

Robust populations occur where 

key habitat features are juxtaposed

Habitat Requirements

woody 

instream 

structure

Fluvial specialists tolerant of a wide 

range of floodplain conditions

In many areas Wood Turtles are most 

abundant in non-impounded, low gradient 

(>0 to <1%) streams with numerous 

nesting and early successional habitats in 

an unfragmented forested landscape

Fluvial Specialists

Riparian Generalists
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Stream-Generated Features
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Natural Riparian Features Replaced by Ecological Traps



-$156

$0

$156

$313

$469

$625

Adults

Retail price per wood turtle in the USA, 1960–2016

Illegal Harvest; Impunity; Lack of Federal LE Tools

The risk of illegal collection impedes 
efficient communication. 
Several confiscations >50 adults: a 
large occurrence in the Northeast.


