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Turtles all the way down…



Thank you! DoD Legacy Resource Mgmt Program



Objectives

1) The Spotted Turtle (background and relevance    
to mission readiness

2) The Purpose of the Cooperative Agreement
3) The Approach
4) The Results and Conclusions
5) Follow-on Actions and Next Steps



Spotted Turtle (Clemmys guttata)

J. Meck

J. Meck



A Model Framework: Wood Turtle 
(Glyptemys insculpta)



A Regional Status Assessment

• U.S. Fish and Wildlife Service Competitive 
State Wildlife Grant (2017-2023)

▪ Supplemented with a NEAFWA Regional 
Conservation Needs (RCN) Grant

▪ Maintain populations of Spotted Turtles at or 
above current levels across participating 
states and to achieve zero net loss of 
suitable habitat at high priority sites

- Project I: Quantify Distributional Trends and 
Baselines

- Project II:  Assess Population Status at 
Multiple Scales

- Project III: Manage Habitat and Populations



Standardized Monitoring Protocol



Region-Wide Monitoring (2018-2019 & beyond)

• Virginia Efforts (part of CSWG)
- 15 Sites

- 2260 Trap Nights
- 333 captures
- 2020 efforts had to be postponed 

• North Carolina Efforts (USFWS IAA in 
support of CSWG)

-
- 5 Sites (USFWS refuges, USFS lands, NC 

WRC lands)
- 680 Trap Nights
- 138 trap captures; 30 hand captures
- 2020 efforts had to be postponed 

Willey 2019



Complimentary Models

• CSWG Project I → Species Distribution Model
▪ “Predictive Relative Probability of Occurrence”

- Topographic, climate, and landcover variables

- Multiple Spatial Scales

• UMass Landscape Ecology Lab → Designing 
Sustainable Landscapes Project
▪ “Landscape Suitability Model (where Spotted 

Turtles COULD occur)”

- Habitat Capability

- Climate Niche

- Prevalence Index



A Status Assessment and 
Conservation Plan - 2022



The Importance of DoD lands to Biodiversity 
Conservation (T & E species and ecosystems)



1) Clancy et al. (2020) Scientific 
Reports

2) Jenkins et al. (2015) PNAS

3) Florida. (2010) The Atlantic (Data: 
DoD)

1 2

3



Department of Defense Partners in Amphibians 
and Reptile Conservation (DoD PARC)



• DoD PARC has confirmed that the 
Spotted Turtle occurs on 39 (now 41) 
installations of all divisions (Air Force, 
Army, Army National Guard, Navy and 
Marine Corps) and potentially occurs 
on an additional 60 (~58) installations



The DoD – SI Cooperative Agreement through 
the Chesapeake Watershed CESU

“Building Capacity for Managing At-risk Species to Enable Mission Readiness 
on Military Installations: Spotted Turtle Status Assessment and Surveys” 

• Objectives:
- Improve the understanding of the abundance and distribution of Spotted Turtles on 

installations
- Create a replicable model for a conservation approach for military installations 

across the species’ range (both installations with confirmed observations and those 
with potential habitat)

- Raise awareness for this approach for dissemination to military installations across 
the DoD





A general summary table for the nine installations participating in the Spotted Turtle 
(Clemmys guttata) Management for Mission Readiness Cooperative Agreement (CA) 
between the Department of Defense (DoD) and the Smithsonian Institution (SI).

DoD Installation DoD Branch Ecoregion State
DoD 

Representative

CA Partner 

Representative*

Camp Curtis Guild (CCG) Army National Guard Northeastern Coastal Zone Massachusetts Annie Curtis Molly Parren

Camp Edwards (CPED) Army National Guard Atlantic Coastal Pine Barrens Massachusetts Annie Curtis John Garrison

Fort Indiantown Gap (FIG) Army National Guard Ridge and Valley Pennsylvania Rebecca Picone Lori Erb

Joint Base McGuire-Dix-Lakehurst 

(JBMDL)
Air Force Atlantic Coastal Pine Barrens New Jersey Mark Stevenson Lori Erb

Fort Belvoir (FB) Army Southeastern Plain Virginia John Pilcicki Jessica Meck
Marine Corps Base Quantico 

(MCBQ)
Marine Corps Southeastern Plain Virginia Kenneth Erwin Jessica Meck

Fort A.P. Hill (FAPH) Army Southeastern Plain Virginia Kyle Crafts Jessica Meck

NSA Northwest Annex (NSANA) Navy Middle-Atlantic Coastal Plain Virginia Taylor Austin Jessica Meck

Fort Stewart (FS) Army Southern Coastal Plain Georgia Lawrence Carlile Houston Chandler

Total               9 5 6 5 8 5

*CA is an abbreviation of convenience in this table for Cooperative Agreement.



The Cooperative Agreement Team

• Thirty-seven (37) personnel

• Twelve (12) institutions; all six (6) branches of the DoD – Army, 
National Guard, Navy, Air Force, Marine Corps

• Nine (9) installations in five (5) states; Massachusetts, Pennsylvania, 
New Jersey, Virginia, Georgia

• Nine (9) different roles in support of the CA among ca. eighteen (18) 
positions across SI, DoD and NGOs.



A project development summary table for nine installations participating in the Spotted Turtle (Clemmys guttata) 
Management for Mission Readiness CA.  The table summarizes installation reconnaissance dates and the 
Department of Defense (DoD) and CA partner personnel involved in coordination and initial site visitation. 

DoD Installation Date DoD Personnel CA Partner Personnel*

Camp Curtis Guild April 24, 2021 Annie Curtis, Matthew Penella Molly Parren, John Garrison

Camp Edwards April 12, 2021 Annie Curtis, Matthew Penella Molly Parren, John Garrison

Fort Indiantown Gap April 12, 2021 Rebecca Picone, Annie Haines Lori Erb

Joint Base McGuire-Dix-Lakehurst March 3, 2021 Paul Mahon, Michael Luna, Mark Stevenson Lori Erb, Brandon Ruhe, James White

Fort Belvoir March 4, 2021 John Pilcicki Jessica Meck, Emily Sikora

Marine Corps Base Quantico March 3, 2021 Kenneth Erwin Jessica Meck, Emily Sikora

Fort A.P. Hill Feb. 2018 & Mar. 2019 Andrew Satterwhite, Kyle Crafts Thomas Akre, Jessica Meck, Jill Newman

NSA Northwest Annex February 27, 2019 Taylor Austin Jessica Meck, Emily Sikora

Fort Stewart March 15, 2021 Lawrence Carlile, Rachel Rourke Houston Chandler, Ben Stegenga, Andrea Colton

Totals              9 ca. 12 days 14 12



Camps Curtis Guild and Edwards, Massachussetts



Joint Base McGuire-Dix-Lakehurst and Fort Belvoir, 
NJ and VA



Marine Corps Base Quantico and Fort A.P. Hill, 
Virginia



Naval Support Facilities Northwest Annex and 
Fort Stewart, VA and GA



Detection of an At-Risk Species



A

B C

A Standardized Trapping 
Protocol (ESTWG 2017)

• Visual Encounter Surveys
• Trap Rapid Assessments
• Demographic Assessments
• Inventory Trapping



A Baited and Secured Promar Trap Set



Installation Sampling Configurations: 
Spring 2018-2019 and 2021

• U.S. Army National Guard Camp Edwards, 
Massachusetts

• Joint Base McGuire-Dix-Lakehurst, New Jersey
• Marine Corps Base Quantico, Virginia
• U.S. Army Fort A.P. Hill, Virginia
• Naval Support Activities Northwest Annex, 

Virginia
• U.S. Army Fort Stewart, Georgia















A Promar trap with Spotted Turtles being inspected by SI Research Technician Emily 
Sikora (A). DoD Natural Resources Manager Taylor Austin, holding several Spotted Turtles 
after capture at NSA Northwest Annex, Virginia (B). Photographs taken by SI and DoD 
personnel, spring 2021. 

A B



Trap-captured female (A) and male (B) Spotted Turtles from Camp Curtis Guild, Massachusetts. 
Note the domed carapace of the female and concave plastron and enlarged tail and posterior cloaca of 
the male. Photographs taken by ATO personnel, spring 2021.

A B



A young juvenile Spotted Turtle from Camp Edwards, Massachusetts. Photograph taken by ATO personnel, 
spring 2021.



Effort and Results

• Total Trap Nights: 2085

• Total Visual Surveys: 117

• Total Captures: 213

• Total Individuals: 179

Taylor Austin (NSA Northwest Annex)



A general summary table of sampling effort and results from the 2021 field season of the Spotted 
Turtle (Clemmys guttata) Management for Mission Readiness CA. 

Installation Trap Nights Captures Trap Captures Hand Captures CPUE Individuals

Camp Curtis Guild 240 31 23 8 0.129 22
Camp Edwards 316 50 32 18 0.158 47

Fort Indiantown Gap 232 31 30 1 0.134 24

Joint Base McGuire-Dix-

Lakehurst
300 44 43 1 0.147 35

Fort Belvoir 23 11 11 0 0.478 10

Marine Corps Base Quantico 134 18 18 0 0.134 16

Fort A.P. Hill 130 2 2 0 0.015 2

NSA Northwest Annex 80 26 25 1 0.325 23

Fort Stewart 630 0 0 0 0.000 0

Total 2085 213 184 29 179

Mean (± STD) 231.7 (±179.2) 23.7 (±17.5) 20.4 (±14.2) 3.2 (±6.1) 0.169 (±0.149) 19.9 (±15.1)



A demographic summary table for captures and individuals from the 2021 field season of the 
Spotted Turtle (Clemmys guttata) Management for Mission Readiness CA. 

Installation Captures Individuals
Females

C : I*

Males

C : I

Juveniles 

C : I

Captures 

(F:M:J)^

Individuals 

(F:M:J)

Camp Curtis Guild 31 22 14 9 7 6 10 7 2:1:1.4 1.5:1:1.2
Camp Edwards 50 47 17 15 19 18 14 14 1.2:1.4:1 1.1:1.3:1
Fort Indiantown Gap 31 24 9 8 13 9 9 7 1:1.4:1 1.1:1.3:1
Joint Base McGuire-Dix-

Lakehurst
44 35 19 14 19 15 6 6 3.2:3.2:1 2.3:2.5:1

Fort Belvoir 11 10 3 3 1 1 7 6 3:1:7 3:1:6
Marine Corps Base Quantico 18 16 2 2 11 9 5 5 1:5.5:2.2 1:4.5:2.5
Fort A.P. Hill 2 2 1 1 1 1 0 0 1:1:0 1:1:0
NSA Northwest Annex 26 23 7 6 8 7 11 10 1:1.1:1.6 1:1.2:1.7
Fort Stewart 0 0 0 0 0 0 0 0 - -

Total 213 179 72 58 79 66 62 55 1.2:1.3:1 1.1:1.2:1

Mean (±STD) 23.7 (±17.5) 19.9 (±15.1)
8.0 

(±7.2)

6.4 

(±5.5)

8.8 

(±7.4)

7.3 

(±6.3)

6.9 

(±4.8)

6.1 

(±4.4)
1.2:1.3:1 1.1:1.2:1

*C : I = number of Captures : number of Individuals.
^F:M:J is the ratio of females, males and juveniles.



Bycatch of SGCN and At-Risk Species

Captured 90 individuals of 37 
total taxa 

- Including SGCN species of 
insect, arthropod, and mollusc
invertebrates, fishes, 
amphibians and reptiles



A sampling effort and abundance summary table for the 2021 field season of the Spotted Turtle 
(Clemmys guttata) Management for Mission Readiness CA. 

Installation Trap Nights
Trap 

Captures
CPUE Individuals Abundance STE

Upper 

CI

Lower 

CI

Camp Curtis Guild 240 23 0.096 15 26.6 6.6 39.536 13.664

Camp Edwards 316 32 0.101 30 156.9 83.9 321.34 -7.544

Fort Indiantown Gap 232 30 0.129 23 50.5 14.2 67.392 11.728

Joint Base McGuire-Dix-Lakehurst 257 25 0.097 20 43.7 14.3 71.728 15.672

Fort Belvoir 23 11 0.478 10 19.4 9.4 55.249 18.401

Marine Corps Base Quantico 80 18 0.225 16 43.6 21 84.76 2.44

Fort A.P. Hill 80 6 0.075 5 8 3.7 15.252 0.748

NSA Northwest Annex 200 52 0.26 39 76.3 15.8 107.27 45.332

Fort Stewart 630 0 0.00 0 - - - -

Total 2058 197 - 143 - - - -

Mean (±STD) 229 (±179) 22 (±16) 0.162 (±0.142) 18 (±13) 53.1 (±46.9) - - -



Population abundance and standard error estimates for eight participating DoD installations with 
sufficient capture data (A). Abundance estimates and standard error estimates with Camp Edwards 
excluded to enable better comparison among the remaining installations (B). 

(A) (B)



A sampling effort, demography and abundance summary table for 2021 field season of the Spotted 
Turtle (Clemmys guttata) Management for Mission Readiness CA. 

Explanatory Variable^ Response Variable# df Slope Intercept R2 P* Reference

All Trap Nights Trap Captures 6 0.089 6.88 0.54 0.04* Table 5

All Trap Nights Hand Captures 6 0.38 -3.2 0.39 0.1 Table 5

All Trap Nights Individuals 6 0.104 3.55 0.61 0.02* Table 5

All Trap Nights CPUE 6 -0.001 0.34 0.36 0.12 Table 5

All Trap Nights Female Captures 6 0.057 -1.32 0.74 0.01* Table 6

All Trap Nights Male Captures 6 0.055 -0.09 0.68 0.01* Table 6

All Trap Nights Juvenile Captures 6 0.015 5.09 0.13 0.38 Table 6

All Trap Nights Female-Male Ratio 6 -0.003 1.76 0.13 0.38 Table 6

All Trap Nights Adult-Juvenile Ratio 6 0.013 -0.03 0.48 0.06 Table 6

SA Trap Nights SA Trap Captures 6 0.085 9.49 0.36 0.1 Table 8

SA Trap Nights SA Individuals 6 0.067 7.82 0.41 0.09 Table 8

SA Trap Nights SA CPUE 6 -0.001 0.33 0.41 0.09 Table 8

SA Trap Nights Abundance 6 0.302 -0.79 0.45 0.07 Table 8

SA Trap Nights STE-Abundance Ratio 6 -0.001 0.46 0.14 0.36 Table 8

^SA indicates Standardized Assessment (SA) trapping only.
#STE indicates the standard error of the abundance estimate.
*Indicates the slope of the line is significantly different from 0 at α = 0.05.



Conservation Application

Spotted Turtle CA Report and Status 
Assessment can be used as models for:

• Promoting cooperation and partnerships 
among state and federal agencies for 
imperiled species, particularly with the 
DoD

• Prioritizing conservation actions and 
resources

• Collecting baseline data for inclusion into 
INRMP for many other DoD sites

• The collection of field data on a variety 
of at-risk species for inclusion into 
Species Status Assessments



Best Management Practices and INRMPs

https://denix.osd.mil/dodparc/



Next steps
• Geographically and demographically important Spotted Turtle populations occur on DoD lands on the 

eastern seaboard

• More work is needed to expand and refine an understanding of the Spotted Turtle on DoD lands

• While DoD lands may encompass Spotted Turtle populations that are essential to landscape-level 
conservation of a regional population complex, effective conservation of such a complex may not be 
possible through installation level INRMP-based maintenance alone

• There is a need for a complementary approach to landscape level conservation of Spotted Turtles and 
their wetland habitat that includes public-private partnerships among the DoD, state agencies, private 
companies, NGOs and small holders

• The CESU cooperative agreement approach to working with DoD representatives for conservation 
management of at-risk species has been very productive

• Continued support for this cooperative network approach is strongly recommended to leverage the 
mutual interests of the ESTWG and DoD LRMP and DoD PARC for Spotted Turtle conservation 

• LNRMP supported CA with SI for Western Pond Turtle on West Coast Installations

• DoD SERDP Multi-Stressor Cumulative Risk Assessment for Spotted Turtle and Western Pond Turtle
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Thank you!

Questions?





Name Affiliation Location/Installation Position
Cooperative Agreement 

Role

Chris Petersen Naval Facilities Systems Engineering 
Command/DoD PARC Norfolk, VA Senior Natural Resources Specialist DoD Cooperative Agreement Lead

Robert Lovich Naval Facilities Systems Engineering 
Command/DoD PARC San Diego, CA Senior Natural Resources Specialist DoD Cooperative Agreement Lead

Ryan Orndorff DoD Natural Resource Program Alexandria, VA Director Cooperative Agreement Sponsor

Elizabeth Galli-Noble DoD Natural Resource Program Alexandria, VA Program Manager DoD Legacy Resource 
Management Program Manager 

Thomas Akre Smithsonian Institution Front Royal, VA Research Ecologist SI Cooperative Agreement 
Research Lead

Jessica Meck Smithsonian Institution Front Royal, VA Research Coordinator Cooperative Agreement 
Coordinator

Emily Sikora Smithsonian Institution Front Royal, VA Research Technician Research Technician

Jillian Newman* Smithsonian Institution Front Royal, VA Research Technician Research Technician

Lisabeth Willey American Turtle Observatory New Salem, MA Research Ecologist Organization Research Lead

Molly Parren American Turtle Observatory New Salem, MA Research Associate Research Technician

John Garrison American Turtle Observatory New Salem, MA Research Associate Research Technician

Brandon Ruhe MidAtlantic Center for Herpetology & 
Conservation Oley, PA Principal Organization Lead

Lori Erb MidAtlantic Center for Herpetology & 
Conservation Oley, PA Turtle Specialist Organization Research Lead

James White MidAtlantic Center for Herpetology & 
Conservation Oley, PA Research Technician Research Technician

Houston Chandler The Orianne Society Tiger, GA Director of Science Organization Research Lead

Ben Stegenga The Orianne Society Tiger, GA Research Technician Research Technician

Andrea Colton The Orianne Society Tiger, GA Research Technician Research Technician

Annie Curtis Army National Guard Camps Curtis Guild & Edwards Biologist Installation Representative

Matthew Penella Army National Guard Camps Curtis Guild &Edwards Biologist Project Technician



Name Affiliation Location/Installation Position
Cooperative Agreement 

Role

Jacob McCumber Army National Guard Camps Curtis Guild & Edwards National Resources Manager Project Technician

Joseph Hovis Army National Guard Fort Indiantown Gap Wildlife Biologist Installation Representative

Annie Haines Army National Guard Fort Indiantown Gap Natural Resources Manager Installation Representative

Rebecca Piccone Army National Guard Fort Indiantown Gap Wildlife Technician Project Technician

Mark Stevenson Air Force Joint Base McGuire-Dix-Lakehurst Natural Resources Biologist Installation Representative

Paul Mahon Air Force Joint Base McGuire-Dix-Lakehurst Biologist Project Technician

Michael Luna Air Force Joint Base McGuire-Dix-Lakehurst Biologist Project Technician

Dorothy Keough Army Fort Belvoir Conservation Branch Chief Installation Representative

John Pilcicki Army Fort Belvoir Wildlife Biologist Project Technician

Christa Nye Marine Corps MCB Quantico Natural Resources Manager Installation Representative

Joseph Larose Marine Corps MCB Quantico Natural Resources Manager Installation Representative

Kenneth Erwin Marine Corps MCB Quantico Biologist Project Technician

Jason Applegate Army Fort A.P. Hill Natural Resources Specialist Installation Representative

Andrew Satterwhite* Army Fort A.P. Hill Natural Resources Specialist Project Technician

Kyle Crafts Army Fort A.P. Hill Natural Resources Specialist Project Technician

Taylor Austin Navy NSA Northwest Annex Natural Resources Manager Installation Representative

Lawrence Carlile Army Fort Stewart Fish & Wildlife Branch Chief Installation Representative

Rachel Rourke Army Fort Stewart Wildlife Biologist Project Technician

Personnel Institutions Installations Positions Roles

37 12 9 18 9
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