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Western Pond Turtle RCC Mission Statement: 
Foster a comprehensive and coordinated group of stakeholders across the range of the two species of western pond turtles (Actinemys marmorata and Actinemys pallida) to manage, conserve, research, and support the species in perpetuity. 


Western Pond Turtle RCC Objective: 
To ensure the long-term viability in the wild of western pond turtles and to maintain self-sustaining populations of the two species.
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[bookmark: _Toc17287708]Purpose
The Northwestern pond turtle (Actinemys [formerly Clemmys] marmorata) and Southwestern pond turtle (Actinemys pallida; Crother 2017) are collectively referred to in this document as western pond turtles. The Western Pond Turtle Range-wide Management Strategy (Strategy) has been prepared to provide guidance for the conservation and management of sufficient habitat and individuals to maintain resilient populations of western pond turtles throughout their range in perpetuity. The only native freshwater turtles throughout most of their range, the two species are found in western North America with a historic range from southern British Columbia, Canada, through Washington, Oregon, Nevada, and California in the United States, and in Baja California Norte, Mexico.

Formerly abundant, western pond turtles have been experiencing population declines. Contributing factors to the decline of the two species include a decrease in and alteration of suitable habitat, introduction of exotic flora and fauna, disease, and other anthropogenic forces. Further evaluation of populations supported by remaining habitat is both ongoing and necessary to determine status and number of extant populations. In 2015, the U.S. Fish and Wildlife Service (USFWS) was petitioned to list the western pond turtle under the Endangered Species Act. The USFWS found that the petition contained sufficient information to demonstrate that listing may be warranted and will initiate a formal status review to inform the listing decision, anticipated in 2021.

The purpose of the Strategy is to identify and promote a shared set of conservation strategies across partner agencies to achieve and support viable western pond turtle populations. It is designed to be used as the basis for coordination among the signatory entities and can be used by them and additional parties to guide implementation of priority conservation actions. Success of the Strategy will depend on implementation by many partners including Federal, State, and local agencies, non-governmental organizations, academic institutions, and interested individuals throughout the range of the species. If implemented in a timely manner, efforts presented in the Strategy could preclude the need to list western pond turtles under the Endangered Species Act. The Strategy is necessarily broad in its approach due to the wide distribution of the species. Conservation threats and issues are diverse and scale-dependent and therefore actions important in one region may not be relevant for another. Strategy actions are not prioritized by importance, urgency, or other criteria, nor are they time-delineated.  Rather, they paint the full picture of necessary conservation actions to achieve the goals of the Strategy. The planned actions in the Strategy can be further stepped-down and prioritized with the development of more specific regionally-based Action Plans utilizing regional or issue-specific working groups.

Under the U.S. Federal system of government, legal authority to manage wildlife species that occur in the U.S. is largely vested in the individual States. This non-regulatory document reflects the good-faith commitment of signatory entities to implement actions, as appropriate, and as allowed by capacity, resources, and authority.  It is not legally binding and does not obligate the signatory entities. Agencies can incorporate measures in the Strategy into their wildlife and land management plans. Compliance with the National Environmental Policy Act and other applicable Federal and State law will be achieved through these management plans or revisions and/or through project-specific actions. 

This Strategy was developed with multi-stakeholder support from Washington, Oregon, Nevada and California in the United States and from Baja California Norte, Mexico. The Strategy was prepared by representatives from Federal and State entities, along with non-governmental organizations, scientists, and other experts on western pond turtles. The following members of the Western pond turtle RCC participated in writing the 2019 Strategy:

	Organization
	RCC Member

	San Francisco Zoo
	Jessie Bushell

	Oregon Zoo
	David Shepherdson

	US Fish and Wildlife Service 
	Cat Darst, Robert McMorran, Arnold Roessler, Sarah Markegard, Shauna Everett, and Mary Grim

	US Geological Survey 
	Robert Fisher, Chris Brown

	National Park Service 
	Rob Grasso

	Bureau of Land Management 
Oregon/Washington and U.S Forest Service Region 6
	Robert Huff

	US Forest Service Region 5
	Patti Krueger

	Department of Defense
	Rob Lovich

	Washington Department of Fish and Wildlife 
	Hannah Anderson and Lisa Hallock

	Oregon Department of Fish and Wildlife 
	Amy Darr, Jennifer Ringo, and Susan Barnes

	Nevada Department of Wildlife 
	Jason Jones and Mark Enders

	California Department of Fish and Wildlife
	Laura Patterson

	Fauna del Noroeste A.C., Baja California
	Anny Peralta

	Independent
	Matt Bettleheim







Recommended citation: Western Pond Turtle Range-wide Conservation Coalition. 2019. Western Pond Turtle Range-wide Management Strategy. 25 pp.
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Introduction
[bookmark: _Toc17287710]Strategy Goal: To ensure long-term viability in the wild of the two species of western pond turtles.
[bookmark: _Toc13664049]Western pond turtles (Actinemys [formerly Clemmys] marmorata and Actinemys pallida; Crother 2017), formerly abundant, are now declining in many parts of their range. 
[bookmark: _Toc13667613][bookmark: _Toc17287711]Species: Northwestern pond turtle, Actinemys marmorata, and Southwestern pond turtle, Actinemys pallida (collectively referred to as “western pond turtle” in this document)
[bookmark: _Toc17287712][image: C:\Users\cdarst\Downloads\RangeMap (1).jpg]Range: The two species of western pond turtles range from Puget Sound, Washington, in the north to northwestern Baja California, Mexico, in the south. There are disjunct populations in far western Nevada.  The Northwestern pond turtle has been extirpated from lower mainland British Columbia, Canada (British Columbia Ministry of Environment 2019). See map for general boundaries between Actinemys marmorata and Actinemys pallida.
[bookmark: _Toc17287713]Specific Habitat: Western pond turtles require both aquatic and terrestrial habitats. They use permanent and seasonal aquatic habitats including rivers, sloughs, lakes, reservoirs, ponds, and irrigation canals. Western pond turtles spend a considerable amount of time basking and are more abundant in habitats that have basking sites (Bury and Germano 2008). They use a variety of sites for basking, such as rocks, sand, mud, downed logs, submerged branches of near-shore vegetation, and emergent or submerged aquatic vegetation. Western pond turtles move onto land for nesting, overwintering, dispersal, and aestivation. Nesting typically occurs within 100 meters (328 feet) of aquatic habitat (Slavens 1995) in areas with compact well-drained soil, sparse vegetation, and good solar exposure. Western pond turtle nesting may occur in small open areas along trails, levees, roadbeds, fields, grasslands, stream banks, and within utility right-of-ways (ODFW 2015). Overwintering sites include shrubby/forested areas, the bottom of muddy ponds and other aquatic habitats, and undercut banks along streams. Many western pond turtles overwinter on land at sites up to 500 meters (1640 feet) from the water (Reese and Welsh 1997). Overwintering sites tend to have a deep layer of duff or leaf litter under trees or shrubs, and some western pond turtles return to the same site each year (Holte 1988, Holland 1994, Bury et al. 2012a). 
[bookmark: _Toc17287714]Life History: Courtship and mating behaviors have been observed from February to November depending on the population location (Holland 1988). Age and size to sexual maturity appears to vary geographically. The time required for males to achieve sexual maturity is not known, but is thought to be at least 10-12 years in Washington (Hays et al. 1999). However, females as small as 111 millimeters (4.3 inches), with an approximate age of 6-7 years, have been observed carrying eggs in Southern California (Holland 1994). The number of clutches per year also varies, ranging from one clutch every other year to two clutches in some years (Holland 1991). Clutch size ranges from 1 to 13 eggs and is positively correlated with body size (Holland 1991). Hatching rate of fertile eggs seems to be dependent on the weather during the incubation period. In the northern parts of the range, hatchlings overwinter in the nest (Holland 1994, Reese and Welsh 1997). In southern California, some hatchlings leave the nest in early fall.  Western pond turtles exhibit TSD-1a (temperature-dependent sex determination), with incubation temperatures roughly lower than 30° Celsius producing males and incubation temperatures above 30° Celsius producing females (Ewert et al. 1994, Ewert et al. 2004). 
Preliminary analyses by Bury et al. (in prep.) suggest mortality is high in the younger age classes. Survivorship apparently continues to increase until the attainment of sexual maturity. Although maximum lifespan is unknown, some turtles live to be over 55 years old in the wild (Bury et al. 2012a); therefore, older adults, especially females, are critical for population stability.
[bookmark: _Toc17287715]Management Status: 
	Entity
	NatureServe State Rank
	Status

	Washington
	S1: critically imperiled
	State Endangered; Species of Greatest Conservation Need, State Wildlife Action Plan

	Oregon
	S2: imperiled
	Protected non-game wildlife, Species of Greatest Conservation Need (Strategy Species) and Oregon Sensitive-Critical Species, State Wildlife Action Plan

	California
	S3: rare, uncommon or threatened
	Species of Special Concern (SSC), A. marmorata Priority 3, A. pallida Priority 1, Species of Greatest Conservation Need, State Wildlife Action Plan

	Nevada
	S2: imperiled
	Species of Conservation Priority, State Wildlife Action Plan


	Mexico
	--
	None

	Canada
	--
	Extirpated; Species at Risk Act (Priority 2); 2015 Recovery Strategy

	IUCN Red List
	--
	VU - vulnerable

	U.S. Forest Service
	--
	Regions 5 (California) and Region 6 (Oregon and Washington), Sensitive Species.


	U.S. Bureau of Land Management
	--
	California, Oregon/Washington, and Nevada, Sensitive Species; BLM Amphibian and Reptile Strategic Plan


	U.S. Fish and Wildlife Service
	--
	At-risk species, petitioned for listing




[bookmark: _Toc17287716]Threats: Major factors cited as limiting western pond turtle populations include loss and degradation of aquatic habitats, reduced availability of nest habitat, elevated nest and hatchling predation, and disease. Declines have been most severe in the northern and southern parts of the range, specifically in Washington, Southern California, and Baja California (Bury et al. 2012b). 
· Habitat loss, degradation, and fragmentation are the biggest threats to western pond turtles. Extensive losses have occurred in the past and continue as land is converted for human use such as urbanization and agriculture. Drought, intense wildfire, and invasive vegetation continue to increase and are a direct threat to western pond turtles, as well as altering the habitats they require. Western pond turtle populations are also becoming increasingly isolated because upland travel corridors are blocked by barriers such as roads, urbanized areas, and extensive agricultural lands.
· Predation of hatchlings by introduced American bullfrogs (Rana catesbeiana), smallmouth bass (Micropterus dolomieui), crayfish (e.g, Procambarus clarkii) and largemouth bass (Micropterus salmoides) is significant in some areas. Predation of nests may be greater than historical levels in human-altered landscapes due to an increase in medium-sized predators, such as raccoons (Procyon lotor), that thrive in these situations.
· Disease in western pond turtles is not well-understood, but is of great concern in Washington and could threaten the species locally or range-wide, including upper respiratory disease and shell disease.
· Road mortality is a threat, particularly in urban and recreational areas. The effects of road morality, along with the effects of nest habitat degradation, nest predation, and increasing temperatures, has led to skewed sex ratios toward males in many western pond turtle populations.
· Release of pet turtles to the wild is a growing threat and may result in increased competition and disease transmission. 
· Past exploitation and current illegal collection has reduced western pond turtle numbers at many sites.
· Recreational activities such as hiking, biking, fishing, boating, and off-highway vehicles, and the associated disturbance within or adjacent to aquatic and nest habitats are an important concern in some parts of the species’ range. Western pond turtles will rapidly flee from their basking sites into water when disturbed by the sight or sound of people and are sensitive to human disturbance even at relatively long distances (≥100 m, ≥328 ft) (Bury and Germano 2008).
· Climate change is expected to alter hydrology, increase temperatures, and increase the range of non-native species.  Climate change could also impact turtle sex ratios, resulting in skewed populations and ultimate population decline (Telemeco et al. 2013).
· Small population sizes can lead to inbreeding depression, Allee effects, and increased risk from stochastic events.
[bookmark: _Toc17287717]Management Considerations: Western pond turtles occur on lands managed by public agencies at many jurisdictional levels including City, County, State, and Federal levels. Because both aquatic and upland habitats are required by western pond turtles, management by more than one public agency or landowner is likely to affect a given population or even an individual turtle. Because of the broad distribution of western pond turtles on private lands, management will need to focus on non-Federal lands in some regions by engaging private landowners and watershed councils. Despite these challenges, management actions that can contribute to the conservation of western pond turtles are numerous. 


[bookmark: _Toc17287718]Population Status
[bookmark: _Toc17287719]Washington 
The Northwestern pond turtle (Actinemys marmorata) was historically found in the lowlands of Puget Sound and along the Columbia River Gorge. By 1990, the Northwestern pond turtle population in the State of Washington had declined to an estimated 150 animals remaining in the wild at two sites in the Columbia River Gorge and a dozen or so individuals from the South Puget Sound region, prompting the Washington Department of Fish and Wildlife (WDFW) to classify the species as State Endangered in 1993. Habitat loss and degradation, historical exploitation, disease, and predation by invasive bullfrogs and fish were identified as some of the factors causing the population declines. An upper respiratory disease caused by an unidentified pathogen in 1990 caused more than a third (at least 36 animals) to die from one population at the “Sondino site” in Washington (Hays et al. 1999). This disease has not been documented since that time, however, two cases are known from Oregon (Hallock et al. 2017).
Northwestern pond turtles were almost extirpated in the State of Washington when they were listed as State Endangered in 1993. They were brought back from the brink of extinction (from 150 animals to approximately 800-1000 animals) only through intervention and intensive recovery work (Hays et al. 1999, Hallock et al. 2017). Starting in the early 1990s, the Western Pond Turtle Recovery Project partners including those from Woodland Park Zoo, Oregon Zoo, WDFW, U.S. Fish and Wildlife Service, U.S. Forest Service, and Washington State Parks have collaborated on a reintroduction program where Northwestern pond turtle eggs or recently-emerged hatchlings are collected from the wild, reared over the winter in controlled conditions at the zoo, and juveniles are released into the wild at six reintroduction sites when they reach about ten months of age. Recovery actions are guided by the WDFW and the state recovery plan (Hays et al. 1999). The Washington State Western Pond Turtle Working Group meets regularly to report out on progress and collaborate on next step actions. Northwestern pond turtles are found today at six sites in Washington: two in South Puget Sound, the “Mason County site” and “Pierce County site”; and four along the Columbia River Gorge, the “Sondino site”, the “Bergen site”, the “Pierce National Wildlife Refuge site” and the “Homestead site”. Despite this success, only two of the six recovery populations are near the recovery goals for being self-sustaining (Hays et al. 1999) and recruitment rates are very low at all sites without head-starting. Consequently, head-starting must continue (Pramuk et al. 2013). Also, each recovery site requires annual habitat management to prevent invasive plant species, as well as natural succession, from overgrowing nesting areas and to keep the habitat suitable for the Northwestern pond turtles. Furthermore, to reach self-sustaining populations, the survival of hatchlings must be higher. This is being addressed through intensive and systematic bullfrog removal at two of the recovery sites. If this proves successful, this type of effort will need to be expanded to the three other recovery sites with bullfrogs.
Additionally, recovery gains are threatened by recent discovery of a disease of the shell that is present in a substantial number of the turtles at all six recovery sites in Washington. Of the Northwestern pond turtles examined at the six sites, 29-49% had the disease, and a recent study suggests an even higher prevalence (Haman et al. in press). WDFW has assembled a diverse expert health team to address this conservation threat. The cause of the disease is currently unknown, although a fungus is suspected (Haman et al. in press, Woodburn 2018). The effect of the disease on survival and reproduction is not understood. To date, the disease has only been detected in Northwestern pond turtles from Washington, but it is possible that it occurs elsewhere. 

[bookmark: _Toc17287720]Oregon 
In Oregon, the Northwestern pond turtle (Actinemys marmorata) is restricted to suitable habitats primarily west of the Cascade Mountains in the Willamette, Umpqua, Rogue, and Klamath River drainages. It is estimated that population declines may be occurring in more than 80% of its range, given the loss of aquatic and adjacent terrestrial habitat in large parts of their range, but many areas have not been surveyed and long-term monitoring is lacking (Bury et al. 2012b, Rosenberg et al. 2009). Distribution data from the last two decades has largely been concentrated in the valley and cascades range, often provided by public observers. There are few observations recorded across the coast range; basin wide surveys in these areas are nearly 30 years old. Surveys are being conducted between 2018 and 2020 to determine range-wide distribution and occupancy in Oregon. 
The Northwestern pond turtle is not the only native turtle in decline; the western painted turtle (Chrysemys picta bellii) is also declining in Oregon and is a State Sensitive species. These species co-occur in Northwestern Oregon and have similar habitat needs, specifically seasonal and permanent waterbodies, basking structures for thermoregulation, sparsely vegetated or bare ground nearby for nesting, and upland areas free from impediments to movement for aestivation, overwintering, and dispersal (Gervais et al. 2009, Rosenberg et al. 2009). Both species are in competition with non-native red-eared sliders across their entire Oregon range, but especially in high human population areas. Drought conditions lasting from 2011 to 2017 decreased flows and increased water temperatures, drying up some wetlands. These conditions also exacerbate conditions preferred by non-native species, such as smallmouth bass (Micropterus dolomieui) and bullfrogs (Rana catesbeiana), increasing the possibility of their expansion (Carey et al. 2011) and increasing predation on hatchling Northwestern pond turtles.
Priority Turtle Conservation Areas have been identified in the Portland, Oregon area. Additionally, the Oregon Conservation Strategy has identified multi-species Conservation Opportunity Areas (COAs) as a means to guide agencies and private landowners to areas where long-term success of conservation efforts is most likely. Further management actions are necessary to address threats related to habitat degradation, invasive turtles, and human disturbance at Priority Turtle Conservation Areas.

[bookmark: _Toc17287721]Nevada
The Northwestern pond turtle (Actinemys marmorata) is the only native freshwater turtle in Nevada, with isolated populations occurring in short stretches of the Carson and Truckee Rivers in western Nevada (Cooper 1863, Storer 1930, La Rivers 1942, Banta 1963, Ernst et al. 1994, Jennings and Hayes 1994, Stebbins 2003, Bury et al. 2012b). Despite the long-standing knowledge of their occurrence in Nevada, there has been a significant lack of information about the basic ecology of Nevada’s Northwestern pond turtles. Due to their rarity and isolation, they are considered imperiled by Nevada Natural Heritage Program and a "species of conservation priority" by the Nevada Department of Wildlife (NDOW). 
NDOW began a Northwestern pond turtle survey and telemetry effort in the Carson River watershed in 2016 in order to collect baseline information and establish whether Northwestern pond turtles are still present in historical locations. Since that time, 170 unique Northwestern pond turtles have been documented across multiple sites along a 43-kilometer (27-mile) stretch of the Carson River. The greatest trapping success has consistently occurred at the River Fork Ranch, a 324-hectare (800-acre) preserve that is owned and managed by The Nature Conservancy. That location appears to be a stronghold for the species in Nevada, as the largest numbers of Northwestern pond turtles have been captured there despite the presence of non-native predators, heavy winter and spring flooding, and historical habitat alterations.
Reproduction was confirmed in 35% of females captured during the breeding season, and hatchlings were also observed on the landscape. Telemetry efforts revealed long-range aquatic movements in the complex river system, upland movements up to 54 meters (177 feet), and average linear home ranges of 2.2 kilometers (1.4 miles) for males and 1.1 kilometers (0.7 miles) for females. Most Northwestern pond turtles crossed multiple private property boundaries, highlighting the importance of engaging private landowners during conservation planning. Population status and trends are still uncertain in the Carson River since trapping success has been inconsistent in most survey locations; Northwestern pond turtles have been documented in some historical locations but not others.
Surveys expanded to the Truckee River watershed in 2017. Two Northwestern pond turtles were captured at McCarran Ranch, another property owned and managed by The Nature Conservancy, but trapping has been largely unsuccessful in the Truckee River. The cause of low trapping success in the Truckee River and some locations in the Carson River is unclear, but NDOW continues surveying annually to better understand current Northwestern pond turtle distribution in Nevada. Genetic samples were collected from 71 individuals in Nevada from 2016-18. NDOW will continue collecting samples from novel locations until an adequate sample size has been obtained for a range-wide DNA sequencing study, which will provide us with a better understanding of how unique Nevada’s Northwestern pond turtles are genetically.
Much of the available habitat in Nevada has a long history of habitat alterations, including unrestricted grazing, water diversions, and river-channel manipulations. Recently, there have been efforts to restore natural ecological processes in parts of the Carson and Truckee Rivers via channel, floodplain, and vegetation restoration. Threats to Northwestern pond turtles in Nevada are not well understood but may include wildfire, habitat conversion, dredging, urbanization, drought, contaminants (Hg), invasive species, and water management.
[bookmark: _Toc17287722]California 
Both the Northwestern pond turtle (Actinemys marmorata) and the Southwestern pond turtle (Actinemys pallida) occur in California. There appears to be areas of admixture in the northern central Coast Range southeastwards to the Central Valley (Spinks et al. 2014). The severity of western pond turtle population declines and extirpation varies regionally and is reflected in the SSC Priority assigned to each species: Priority 1 for the Southwestern pond turtle and Priority 3 for the Northwestern pond turtle. In Southern California, extensive land conversion, primarily to urban, has resulted in widespread extirpation, and many remaining populations are small, isolated, and declining (Thomson et al. 2016). In Northern California, apparently large, stable populations still exist in some foothill areas; however, large-scale conversion of wetlands in the Bay Area and Central Valley has resulted in declines in distribution and abundance (Thomson et al. 2016). In addition to past and on-going habitat loss and fragmentation, western pond turtles are threatened by invasive species, water diversions and dams, and drought. Several small populations appear to have been extirpated during California’s recent exceptional drought (Leidy et al. 2006; Purcell et al. 2017).
Actinemys marmorata
In the north, large and relatively intact populations still exist through large areas of the Coast Range and Sierra foothills, although agriculture and habitat modification have destroyed large areas of riparian and wetland habitat in the Sacramento Valley that almost certainly supported large populations of this species in the past. Scattered populations remain throughout the Sacramento Valley, but the extensive marsh habitat that dominated much of the valley floor has been largely drained and converted to agriculture. Kelly et al. (2005) estimated that the extent of wetland habitat in the Central Valley has declined by ~80% since the 1860s when large scale land-conversion began, and this undoubtedly eliminated many Northwestern pond turtle populations. Holland (1991) argued that the San Joaquin River drainage formerly represented the stronghold of this species, supporting vast numbers of individuals and that the species has been lost from > 99% of its range in the region. Overall, the number of viable populations in this area has decreased, but some do remain (Holland 1991, Jennings and Hayes 1994, Germano 2010, Bury et al. 2012a). Many of the remaining populations in the north occur in habitats that are unlikely to experience land use changes on a scale that will threaten long-term survival, so the State has designated this segment of the range a Priority 3 SSC (Thomson et al. 2016).
Actinemys pallida 
In the south, extensive urbanization and land conversion has caused precipitous population declines. A large fraction of remaining habitat in Southern California exists as patches surrounded by large tracts of unsuitable habitat that have little available upland nesting habitat. With heavy urbanization comes significant establishment of invasive species, both plant an animal, which degrade habitat and invasive animals predate hatchlings. Dispersal corridors between adjacent habitats have been mostly severed by intervening urban development and heavily used roadways, which may result in female and juvenile mortality (Madden-Smith et al. 2005). In addition, Southwestern pond turtle populations in Southern California appear to have been extirpated in the past five years during California’s exceptional drought (Lovich et al. 2017). Southwestern pond turtle populations in California are Priority 1 SSC status because they are experiencing ongoing and strong declines in distribution and abundance. Further, this area contains most of the genetic diversity that has been identified within this taxon, so unique genetic lineages are entirely at risk. In the north, populations are experiencing declines, although to date they are less severe than in the southern portion of the range (Thomson et al. 2016).

[bookmark: _Toc17287723]Baja California
Recent studies indicate that the Southwestern pond turtles (Actinemys pallida) are not as greatly endangered in Baja California as the nearby Southern California populations. Nevertheless, these populations are under threat and do require concentrated conservation efforts, especially in regard to introduced species (i.e. bullfrogs) or habitat loss. Work by Valdez and Peralta show that 50% of historical sites have been lost (6 of 12 surveyed sites) due to droughts, over-water extraction, and exotic species. There does appear to be diminishing abundance of Southwestern pond turtles in coastal and urban areas which are more affected by land conversion to agriculture or urban development. However, at most of the other 50% of the visited localities, the species still persist in great numbers (i.e., Arroyo San Antonio Murillos, Arroyo San Vicente). A new population found south of the most southern known population represents a range extension of 95.5 kilometers (59 miles) and the only oasis population within the Central Desert ecoregion in Baja California (Valdez-Villavicencio et al. 2016). Genetic data support a split at the Tijuana watershed but has poor sampling within northern Baja. Morphological variation is slightly different by eye but needs quantification. New sampling efforts underway in Baja should help to determine the species boundaries. If the break is in southern San Diego County, then the name Actinemys nigra would be used for the Baja form (Spinks et al. 2014).



[bookmark: _Toc17287724]Range-wide Management Strategy
The actions below are those that the RCC has identified as being necessary to ensure western pond turtle long-term viability in the wild. These actions are subject to modification as dictated by new findings, changes in species status, and the completion of other actions. Actions are laid out in an outline format that starts with an overarching action, stepping down to more specific actions. The “stepped down” actions are discrete and can be coordinated, funded, or carried out independently. The Strategy is necessarily broad in its approach due to the wide distribution of the species and variation in conservation needs across the range. The planned actions in the Strategy should be further stepped-down and prioritized with the development of more specific regionally-based Action Plans utilizing regional or issue-specific working groups.

1. [bookmark: _Toc17287725]Coordinate Strategy implementation efforts through the Western Pond Turtle Range-wide Conservation Coalition (RCC) and working groups
1.1. Hold regular meetings of the RCC, including an annual in-person meeting
1.1.1. Guide and support range-wide Strategy implementation efforts 
1.1.2. Review progress to date in implementing actions identified in this Strategy
1.1.3. Help determine priority management regions within the range, and encourage conservation focus by entities in those regions
1.2. Utilize working groups at appropriate geographic scales (e.g., management regions) and/or for specific topics (e.g., monitoring, disease)
1.2.1. RCC members lead and/or support working groups 
1.2.2. Develop and implement regional Action Plans, stepping down this Strategy to the more local level (e.g. management regions)
1.3. RCC members report annually to each member agency’s signatory-level on progress of Strategy implementation

2. [bookmark: _Toc17287726]Conduct distribution and abundance surveys of known, historical, and potential western pond turtle habitat to help determine priority conservation areas, and conduct more detailed surveys in targeted areas to determine long-term trends of populations
2.1. Compile and analyze existing data on occupancy and status, abundance, sex ratios, and age structure to provide information on populations that are doing well and those in greatest need, across the range
2.2. Increase effectiveness of surveys to determine presence/absence of western pond turtles within specific sites
2.2.1. Develop habitat suitability models to identify potential western pond turtle habitat and to locate additional western pond turtle sites, especially in data depauperate areas
2.2.2. Develop and use a standardized western pond turtle survey protocol for visual encounter surveys
2.2.3. After priority conservation areas are identified (see section 3), conduct visual encounter surveys across the priority conservation areas and at historical sites, where appropriate
2.3. After priority conservation areas are identified, conduct more detailed surveys in targeted areas at a minimum of every 5 years to determine trends over time
2.3.1. Develop and use a standardized protocol for surveys
2.3.2. Develop population viability models at relevant scales to assess population status and persistence and evaluate management actions

3. [bookmark: _Toc17287727]Identify management regions, and priority conservation areas within those regions, and secure their long-term conservation
3.1. Identify management regions 
Management regions are areas that capture the large-scale genetic, ecological, and geopolitical diversity across the range of the two species, given the best available information at the time.
3.2. Utilizing working groups, develop step-down Action Plans for each management region
3.2.1. Identify priority conservation areas within each management region
Priority conservation areas are those areas within each management region that include the most important source populations of western pond turtles with the land ownership configuration best for conservation, and unoccupied areas that are important for long-term viability.
3.2.1.1.1. Create and maintain cross-jurisdictional, cross-organization map to depict priority conservation areas and update as necessary when new information becomes available
3.2.2. In each priority conservation area, identify and prioritize sites for appropriate conservation efforts 
3.3. Develop and implement voluntary, cooperative stewardship programs to conserve western pond turtles and their habitat on public and private property, focusing on priority conservation areas
3.3.1. Develop agreements with agencies/organizations/land owners for implementing Action Plans or long-term management plans
3.3.2. Protect western pond turtle sites, especially priority conservation areas and connectivity corridors, with conservation designations and easements 

4. [bookmark: _Toc17287728]Investigate genetic variability of the western pond turtle throughout its range
4.1. Evaluate genetic variation to identify genetic management units
4.1.1. Crosswalk genetic management units with management regions
4.2. Evaluate genetic diversity within management regions and populations/watersheds to assess potential for inbreeding depression and potential management actions to increase diversity
4.3. Determine what constitutes a “viable” western pond turtle population by management region
4.3.1. Determine minimum effective population size by priority conservation area

5. [bookmark: _Toc17287729]Scientific investigation of threats to facilitate and enhance recovery efforts
5.1. Determine the effects of invasive species and invasive species removal on western pond turtle populations
5.1.1. Determine what habitat features or population characteristics contribute to maintaining western pond turtle populations in the presence of introduced aquatic predators
5.2. Determine the effects of predators on western pond turtle nests and all life stages 
5.3. Determine the effects of pesticides and other contaminants, particularly agricultural run-off, reclamation ponds, and mining operations, on western pond turtles
5.4. Determine the effects of agriculture, including stock ponds, on western pond turtles
5.5. Research disease
5.5.1. Research the etiology and treatment of western pond turtle shell disease and its effects on reproduction and population growth 
5.5.2. Research the effects of parasites
5.5.3. Research the effects of aural abscesses
5.5.4. Research the prevalence and impact(s) of other diseases such as mycoplasma/upper respiratory disease(s)

6. [bookmark: _Toc17287730]Ameliorate and manage threats to western pond turtle populations and habitat, particularly in priority conservation areas.
6.1. Monitor the status of and threats to extant populations and habitat, especially in priority conservation areas
6.2. Identify and implement methods to ameliorate threats to western pond turtle habitat, particularly in priority conservation areas
6.2.1. Identify and implement methods to prevent adverse hydrological changes to western pond turtle habitat and restore hydrology at altered sites
6.2.2. Develop and implement habitat restoration and management plans to improve basking, nesting, and wintering habitat
6.2.3. Identify and implement the safest and most effective methods for controlling invasive plants, and setting back succession 
6.2.4. Identify and implement methods to reconnect fragmented habitat and maintain connectivity
6.3. Identify and implement methods to ameliorate threats to western pond turtle populations, particularly in priority conservation areas
6.3.1. Develop and implement invasive animal species survey protocols and best practices for removal
6.3.2. Identify and implement methods to abate western pond turtle nest and hatchling predation
6.3.3. Identify and implement methods and best practices to reduce road mortality
6.3.4. Expand detection efforts throughout the range for shell disease
6.3.4.1. Develop early-detection, rapid response for shell disease
6.3.4.2. Develop a standardized treatment protocol to treat shell disease
6.3.4.3. Treat disease, where appropriate

7. [bookmark: _Toc17287731]Avoid and minimize direct and indirect adverse effects to western pond turtles and their habitat
7.1. Ensure data on western pond turtle range and habitat are current and available for use in evaluating projects that may affect western pond turtles and their habitat
7.1.1. As appropriate, and at scales consistent with relevant sensitive data policies, include all extant western pond turtle sites on State freshwater wetland maps
7.2. Improve effectiveness of project reviews in avoiding and minimizing effects to western pond turtles and their habitats, specifically to address agencies when permitting activities in wetlands
7.2.1. Ensure that adequate screening tools are used so that projects that may affect western pond turtles are identified early in the planning process
7.3. Implement best management practices within western pond turtle habitat
7.3.1. Include western pond turtle best management practices in project reviews, including new Habitat Conservation Plans
7.3.2. As appropriate, revisit existing plans within western pond turtle habitat to include appropriate conservation measures

8. [bookmark: _Toc17287732]Consider population augmentation to enhance viability of severely depleted populations once causes for decline or extirpation have been addressed
8.1. Determine which populations warrant augmentation, including head-starting, captive rearing, translocation, and/or reintroduction
8.1.1. Develop a population augmentation strategy that considers donor and recipient site genetic, health, demographic, and habitat information
8.1.1.1. Assess the health status of existing populations of western pond turtles in the area to be augmented; if no western pond turtles are present, assess the health of other herpetofauna in the area
8.1.1.2. If disease is a risk, mitigate this risk prior to augmentation and/or reintroduction 
8.1.1.3. Develop a risk assessment to guide decisions regarding when, where, and how to augment or reintroduce western pond turtles to areas at high risk of disease, habitat loss, etc. 
8.2. Develop a standardized protocol to assess the health of western pond turtles prior to release or reintroduction
8.2.1. Establish a formal risk assessment to guide decisions in releasing western pond turtles for population augmentation purposes in the face of possible disease/pathogen/health concerns. 
8.2.2. Develop a response plan to treat and/or mitigate disease risks in western pond turtles prior to release or reintroduction, should a pathogen/disease be detected
8.2.2.1. Establish a protocol to treat western pond turtles, if needed, prior to release to ensure that individuals may still be released and contribute to population recovery 
8.2.3. Expand ongoing research to understand the risk of releasing western pond turtles with Emydomyces testavorans, if detected at time of release. 
8.2.3.1. Recipient sites should be tested (eDNA) for Emydomyces prior to release of western pond turtles 
8.3. Establish best practices for maintaining western pond turtles in captivity (i.e., head-starting, captive breeding, etc.), including husbandry, diet, biosecurity, etc.  

9. [bookmark: _Toc17287733]Develop and implement an effective outreach and education program about western pond turtles
9.1. Develop and implement public awareness programs
9.1.1. Develop and distribute educational materials about western pond turtles and threats to the species
9.1.1.1. Implement public awareness programs to ameliorate threats from dumping of pet turtles, collection, and recreation impacts
9.1.2. Make effective use of the media in conducting outreach efforts
9.2. Develop and implement citizen science programs to help fill knowledge gaps about distribution and habitat quality throughout the range
9.3. Inform and educate agencies/organizations/individuals who own or manage western pond turtle habitat about the two species and threats to their existence
9.3.1. Inform and educate the public about the status of and threats to western pond turtle populations on their property or within their jurisdiction
9.3.2. Prepare western pond turtle habitat management guidelines or best management practices for land managers and landowners
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