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Submitted this 11th day of July, 2012

Pursuant to Section 4(b) of the Endangered Species Act (“ESA”), 16 U.S.C. § 1533(b);

Section 553(e) of the Administrative Procedure Act, 5 U.S.C. § 553(e); and 50 C.F.R.

§ 424.14(a), the Center for Biological Diversity (through Collette L. Adkins Giese, D. Noah
Greenwald and Tierra Curry), Kenneth Dodd Jr., Kenney Krysko, Michael Lannoo, Thomas
Lovejoy, Allen Salzberg, and Edward O. Wilson hereby petition the Secretary of the Interior,
through the United States Fish and Wildlife Service (“FWS”), to list 53 species of amphibians
and reptiles as threatened or endangered and to designate critical habitat to ensure their recovery.
This petition sets in motion a process placing definite response requirements on the FWS and
specific time constraints upon those responses.

The FWS has long recognized that providing protection for multiple species improves efficiency
of listing and recovery. For example, in 1994, the FWS specifically stated its policy to undertake
“Group listing decisions on a geographic, taxonomic, or ecosystem basis where possible.” 59
Fed. Reg. 34724. In furtherance of this policy, the FWS developed listing guidance that
specifically encourages “Multi-species listings . . . when several species have common threats,
habitat, distribution, landowners, or features that would group the species and provide more
efficient listing and subsequent recovery” (FWS 1994, p. iv). Consistent with this policy, this
petition identifies more than 50 species of herpetofauna that face common threats and need ESA
protection.
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l. INTRODUCTION

The Earth is facing the largest mass extinction in 65 million years (Lawton and May 1995,
Vitousek et al. 1997, Wilson 1999, Myers and Knoll 2001, Balmford et al. 2003, Chivian and
Bernstein 2008). Current global extinction rates for animals and plants are estimated to be up to
10,000 times higher than the background rate in the fossil record (Chivian and Bernstein 2008).
Amphibians and reptiles — collectively, herpetofauna — are some of the most imperiled of all
taxa. According to the International Union for the Conservation of Nature (“IUCN”), nearly 30
percent of the nearly 10,000 species of amphibians and reptiles in the world are endangered or
vulnerable to extinction (IUCN 2011). To be sure, scientists have observed widespread
amphibian and reptile population declines in the United States and globally (Barinaga 1990, Vitt
et al. 1990, Wyman 1990, Wake 1991, Vial and Saylor 1993, Corn 1994, Fisher and Shaffer
1996, Alford and Richards 1999, Gibbons et al. 2000, Houlahan et al. 2000, Stuart et al. 2004).

Declining populations of amphibians and reptiles are a concern for many reasons. To begin,
herpetofauna are important elements of our national biological heritage. They are crucial to the
natural functioning of many ecological processes and play key roles as both predators and prey.
For example, many reptiles and amphibians are essential links between aquatic and terrestrial
food webs as they transfer energy from aquatic prey to terrestrial predators (Wilbur 1997). The
importance of adult amphibians and reptiles in terrestrial food webs is highlighted by their
efficiency at converting the prey they consume to new animal tissue; as ectotherms, they are
more than 25 times more efficient than mammals or birds (Pough 1980, 1983). Moreover,
amphibians are important in the control of insect pests such as mosquitoes, many snakes control
rodents that threaten crop damage (Pough et al. 1998), and the presence of lizards even helps
reduce exposure of lyme disease to humans (Casher et al. 2002).

The loss of amphibians and reptiles is a symptom of environmental degradation, as amphibians
and reptiles are valuable bioindicators of environmental health. Amphibians have highly
permeable skin and egg membranes and complex life cycles with aquatic and terrestrial life
history stages that make them sensitive to environmental change, and both amphibians and
reptiles are often philopatric to specific breeding, foraging, and overwintering habitats that must
be connected by habitats suitable for migration (Bauerle et al. 1975, Duellman and Trueb 1986,
Weygoldt 1989, Wake 1991, Olson 1992, Blaustein 1993, 1994, Welsh and Ollivier 1998). As a
result, populations are easily harmed by habitat fragmentation and become vulnerable to
extinction (Dodd and Cade 1998).

The factors implicated in the disappearance of amphibian and reptiles are discussed in the
following sections of this petition. A primary threat to nearly all of the petitioned amphibians
and reptiles is habitat loss from human activities such as development, logging, agriculture, and
mining (e.g., Bury et al. 1980, Ballinger and Watts 1995, Lind et al. 1996). Many of the
petitioned amphibians and reptiles are also threatened by overutilization, especially collection for
the pet trade (e.g., Jennings and Hayes 1985, Weir 1992, Wilkinson 1996b). Disease threatens
some of the petitioned species, such as the amphibians that are susceptible to the chytrid fungus
epidemic (e.g., Dodd 1988, Carey 1993, Berger et al. 1998). Other factors implicated in
observed declines include: introduced species (e.g., Bradford 1989, Kupferberg 1996, Adams
1997, Hecnar and M"Closkey 1997), environmental pollutants (e.g., Dunson et al. 1992, Guillete



et al. 1994, Sparling et al. 2001), increased ambient UV-B radiation (e.g., Blaustein et al. 1995),
and climate change (e.g., Pounds and Crump 1994). Because of these threats and others, all of
the species included in this petition qualify as endangered or threatened under the Endangered
Species Act.

1. METHODS

We identified species for petitioning based on an iterative process utilizing information from
available databases and literature cataloging information on species’ habitat preferences, status
and threats, including NatureServe, [UCN, and AmphibiaWeb. We formed an initial list by
searching NatureServe for amphibian and reptile species (including turtles) that occur in the
United States and appear to be imperiled. We considered species imperiled if they were
classified as G1, G2, or G3 by NatureServe or included on the IUCN’s Red List as Near
Threatened or worse. Once we had an initial list, we further narrowed the list by including only
those species with some information documenting declines and demonstrating threats. We
largely avoided species that have yet to be fully described or would best be listed as a distinct
population segment. Then we consulted with numerous scientific experts specializing in
amphibians or reptiles to obtain their feedback on whether listing of the species may be
warranted, and we removed many species based on expert advice.

Once species were identified for the petition, we created a database structured for entering the
basic information necessary to show that listing of the species may be warranted, including fields
on range, habitat, status, and the five factors under the ESA for determining whether a species is
threatened or endangered. 16 U.S.C. § 1533(a)(1). We then systematically searched available
literature on the species and created the individual species accounts contained in this petition.
Using the information entered in our database, we then tabulated the numbers of species
impacted by each threat discussed in the petition. (A spreadsheet showing the species and the
threats they face will be provided electronically.) The numbers reported here represent a
minimum because we only included those threats to the species identified in the literature.

1.  THREATS

Section 4 of the Endangered Species Act and its implementing regulations set forth the
procedures for adding species to the federal list of endangered and threatened species. 16 U.S.C.
§ 1533; 50 C.F.R. Part 424. FWS may determine a species to be endangered or threatened due to
one or more of the five factors described in section 4(a)(1) of the Act. Each of these factors is
discussed below, as all of these threaten amphibians and reptiles in the United States.

A. THE PRESENT OR THREATENED DESTRUCTION, MODIFICATION, OR
CURTAILMENT OF ITS HABITAT OR RANGE

Habitat destruction, alteration, and fragmentation are the most serious causes of amphibian and
reptile population declines and extinctions (Wyman 1990, Blaustein et al. 1994, Beebee 1996,
Alford and Richards 1999, Dodd and Smith 2003, Beebee and Griffiths 2005). It is well
established that habitat loss and fragmentation can reduce amphibian and reptile abundance,



species richness, and genetic diversity (e.g., Saunders et al. 1991, deMaynadier and Hunter 1995,
Turner 1996, Wind 1996, Hitchings and Beebee 1998, Vos and Chardon 1998, Kolozsvary and
Swihart 1999, Dupuis and Bunnell 1999, Joly et al. 2001, Scribner et al. 2001, Laurance et al.
2002). All of the petitioned species are threatened by habitat loss, degradation, or fragmentation.

Habitat fragmentation is a secondary effect of habitat loss, and it can be difficult to separate the
effects of habitat loss from fragmentation (Fahrig 1997, Wilkinson 2008). Habitat fragmentation
reduces the amount of available habitat, degrades habitat quality through edge effects, and
impedes dispersal between habitat remnants (Saunders et al. 1991, Fahrig and Merriam 1994).
Numerous studies document the threat of habitat fragmentation on amphibians and reptiles
(Duellman and Trueb 1986, Laan and Verboom 1990, Branch et al. 1996, Turner 1996, Marsh
and Pearman 1997, Hokit et al. 1999, Cosson et al. 1999, Kjoss and Litvaitis 2001, Schlaepfer
and Gavin 2001, MacNally and Brown 2001, Lehtinen et al. 2003, Driscoll 2004, Marsh et al.
2005, Semlitsch et al. 2007).

As discussed below, humans harm habitats of amphibians and reptiles for residential and
commercial development, recreation, logging, mining, grazing, agriculture, roads, and through
physical alterations of aquatic habitats such as impoundments, channelization, and diversions.

1. Urbanization

Urbanization is a major threat to amphibians and reptiles (Reinelt et al. 1998, McKinney 2002,
Rubbo and Kiesecker 2005, McKinney 2006), and this petition identifies 23 species threatened
by urbanization, which represents a minimum of 40 percent of the petitioned species. The most
obvious impact of urbanization is the direct loss and fragmentation of habitat. Indirect impacts
include human-subsized or introduced predators, changes in water quality or flow, and road
construction — all of these are discussed in other sections of this petition. In addition, noise
(Patricelli and Blickley 2006) and light pollution (Moore et al. 2000) from human development
can interfere with behavior patterns and disrupt breeding and feeding activities, particularly for
amphibians (Dodd 1997).

Another major impact of urbanization is that increased human density often precludes many
beneficial forms of habitat restoration and management (Sutherland 2009). Prescribed burning is
a prime example because many terrestrial ecosystems need fire to maintain healthy plant
communities and burning may be impossible in small remnant tracts of habitat surrounded by
human land use (NC WRC 2005). Fire suppression is a threat to several of the petitioned
species, including the Key ringneck snake, short-tailed snake, Florida pine snake, Apalachicola
kingsnake, Carolina gopher frog, Cascades frog, and Florida scrub lizard. To be sure, the
greatest threat to the Carolina gopher frog is the loss and alteration of both upland and wetland
habitats resulting from development and fire suppression (Jensen and Richter 2005).

Many studies have determined that ponds and wetlands situated in more urbanized landscapes
contain fewer species or lower abundances of frogs, toads, and salamanders (Delis 1993, Richter
and Azous 1995, Delis et al. 1996, Chin 1996, Reinelt et al. 1998, Knutson et al. 1999, Vos and
Chardon 1998, Knutson et al. 1999, Lehtinen et al. 1999, Carr and Fahrig 2001, Herrig and Shute
2002, Houlahan and Findlay 2003, Pellet et al. 2004, Rubbo and Kiesecker 2005, Pillsbury and



Miller 2008). Snakes and turtles (Gibbs and Shriver 2002, Aresco 2005) also seem to be quite
sensitive to urbanization, especially to road impacts (Findlay and Houlahan 1997, Andrews and
Gibbons 2005, Roe et al. 2006, Row et al. 2007). For example, many populations of the western

pond turtle have been lost as a result of urbanization in the area south of central California
(Rathbun et al. 1992).

The threat of urbanization increases with our growing population. The more people there are,
the greater the demand there is on the land and water. As of February of 2012, the United States
has a total resident population of 313,031,000, making it the third most populous country in the
world (U.S. Census Bureau 2012) with growth among the highest in industrialized countries
(Central Intelligence Agency 2012). The American population more than tripled during the 20th
century — at a growth rate of about 1.3 percent a year — from about 76 million in 1900 to 281
million in 2000. The Census Bureau projects a U.S. population of over 400 million in 2050
(U.S. Census Bureau 2009).

Figure 1. Urbanization threatens 23 species included in the petition.

2. Recreation

The petition identifies 16 species threatened by recreation (30 percent of the petitioned species),
which is a minimum figure because it only represents those species where recreation is
documented as a threat in the scientific literature. The impacts of off-road vehicles (ORVs) are
discussed here. The impacts of fisheries management are discussed in the “Other Factors”
section below. Water impoundments are created to provide a variety of recreational
opportunities including fishing, hunting, swimming, boating, and camping; the harmful impacts
of impoundments are discussed in the “Alteration of Aquatic Habitats” section below.

Several of the petitioned species are impacted by ORVs, particularly through trampling of
organisms, habitat degradation, and noise disturbance (see Taylor undated, Maxell and Hokit
1999, Himes et al. 2002, Munger et al. 2003, Wuerthner 2007). These include the Carolina
gopher frog, foothill yellow-legged frog, Cedar Key mole skink, Colorado Desert fringe-toed
lizard, Panamint alligator lizard, Yuman Desert fringe-toed lizard, and Inyo Mountains
salamander.



Luchenbach and Bury (1983) studied the impacts of ORVs on lizards, including the Colorado
Desert fringe-toed lizard. They determined that there were frequent encounters between ORVs
and lizards that resulted in the animal’s death, and they found significantly fewer Colorado
Desert fringe-toed lizards on ORV-impacted plots than control plots. In addition, the researchers
found an increase in the frequency of tail loss among lizards following an increase in ORV
activity in the area; tail loss likely leads to reduced survivorship and fecundity.

Numerous studies have shown that ORVss can degrade habitat to the point that it becomes
unusable by herpetofauna (Speight 1973, Busack and Bury 1974, Liddle 1975, Bury et al. 1977,
Jennings 1997, Munger et al. 2003). For example, the fragile sand dune habitats of the Colorado
Desert fringe-toed lizard and Yuman Desert fringe-toed lizard have been negatively impacted by
off-road vehicle (Jennings and Hayes 1994). And ORV use has degraded habitats of the
Carolina gopher frog (Hammerson and Jensen 2004).

17 P
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Figure 2. Off-road vehicles can degrade habitat and disturb he_rpetofauna.

3. Timber Harvest

Many amphibians and reptiles, including over half of the petitioned species, are threatened by
timber harvest. More than 95 percent of the original forest in the 48 conterminous states has
been lost (Noss et al. 1995), including 99 percent of eastern deciduous forest (Allen and Jackson
1992). Much of this loss can be attributed to timber harvest.
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There is general agreement that timber harvest in temperate regions can have numerous negative
effects on species richness and abundance of forest-dependent species, including amphibians in
particular (e.g., Bury 1983, Petranka et al.1993, Petranka et al. 1994, deMaynadier and Hunter
1995, Dupuis et al. 1995, Ash 1997, Dodd 1997, Herbeck and Larsen 1999, Grialou et al. 2000,
Ross et al. 2000, DeGraaf and Yamasaki 2002, Adams and Bury 2002, Herrig and Shute 2002,
Ford et al. 2002, Knapp et al. 2003, Russel et al. 2004, Karraker and Welsh 2006, Olson et al.
2007, Semlitsch et al. 2009).

In particular, studies by Semlitsch et al. (2009) generated dozens of statistically significant
negative effects of timber harvest treatments on a broad range of pond-breeding amphibian
responses. Removal of the forest canopy or course woody debris exposes amphibians to warmer
and drier microclimate conditions (Keenan and Kimmins 1993, Ash 1995, Harpole and Haas
1999, Chen et al. 1999, Zheng et al. 2000), eventually reducing leaf litter (Hughes and Fahey
1994, Ash 1995) and food resources (Seastedt and Crossley 1981). These changes eventually
lead to lower survival (Todd and Rothermel 2006) or higher evacuation of habitats (Semlitsch et
al. 2008). A large portion of the amphibian population dies if they stay in clearcut areas,
especially small juveniles (Rothermel and Luhring 2005, Todd and Rothermel 2006, Harper
2007, Patrick et al. 2008, Todd et al. 2008).

Several of the petitioned species impacted by logging are salamanders, including the relictual
slender salamander, Kern Canyon slender salamander, Oregon slender salamander, California
giant salamander, Shasta salamander, Blue Ridge gray-cheeked salamander, Caddo Mountain
salamander, Cheoah Bald salamander, Fourche Mountain salamander, Peaks of Otter salamander
South Mountain gray-cheeked salamander, Pigeon Mountain salamander, white-spotted
salamander, Weller’s salamander, green salamander, Cascade torrent salamander, Columbia
torrent salamander, and Olympic torrent salamander. Salamander responses to logging have
been extensively studied. Salamander populations in timbered areas are usually lower, and
sometimes absent, when compared to untimbered areas (Blymer and McGinnes 1977, Bury
1983, Enge and Marion 1986, Pough et al. 1987, Ash 1988, Bury and Corn 1988, Stiven and
Bruce 1988, Corn and Bury 1989, Welsh 1990, Raymond and Hardy 1991, Petranka et al. 1993,
Petranka et al. 1994, Dupuis et al. 1995, de Maynadier and Hunter 1995, Ash 1997, de
Maynadier and Hunter 1998, Bast and Maret 1998, Sattler and Reichenbach 1998, Herbeck and
Larsen 1999, Grialou et al. 2000, Rocco and Brooks 2000, Barr and Babbitt 2002, Willson and
Dorcas 2003). To be sure, across 16 research projects, control stands had about 4.3 times more
captures of salamanders than clearcut stands (deMaynadier and Hunter 1995). In one study,
Petranka et al. (1993) compared species richness and abundance of salamanders on six recent
clearcuts with salamander densities in mature forest stands in the Appalachian Mountains. They
found that salamander densities in the mature stands were five times higher than those in the
recently cut plots. From these surveys, Petranka et al. (1993) estimated that timber harvesting in
the Appalachian Mountains resulted in the loss of 14 million salamanders annually.

Many studies have dealt only with clearcutting, but some studies have analyzed alternative
silvicultural practices such as shelterwoods (Mitchell et al. 1996, Sattler and Reichenbach 1998)
and single-tree selection or thinning (Pough et al. 1987, Messere and Ducey 1998, Grialou et al.
2000). Research by Homyack and Haas (2009) indicates that a range of forest management
techniques may cause lasting reductions of terrestrial salamander populations likely due to both
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low population growth rates and changes to habitat. Methods such as group selection and
shelterwood involve several entries into the stand (Knapp et al. 2003). This not only exposes the
salamander community to a reopening of the canopy and the associated drying of the
environment, but it also results in recompaction or disturbance of the soil and leaf litter from tree
felling and logging traffic (Knapp et al. 2003).

Logging has other indirect negative effects on amphibians and reptiles. Erosion from poor
forestry practices causes sedimentation and degrades water quality (Williams et al. 1993).
Herbicides used after timber harvests also negatively affect amphibians and other aquatic
organisms (Dodd 1997, Hayes et al. 2002, Herrig and Shute 2002, Cauble and Wagner 2005,
King and Wagner 2010). In some regions, clearcutting may also result in soil compaction and
disturbance to the soil profile during the course of timber extraction and postharvest site
preparations, such as burning. In addition, behavioral studies show that both juvenile and adult
amphibians often avoid entering clearcuts when given a choice (Rittenhouse and Semlitsch 2006,
Patrick et al. 2008, Todd et al. 2009), causing habitat fragmentation and isolation of populations.

The harmful effects of timber harvest on amphibians are long lasting. Scientists have concluded
that population recovery from clearcutting requires 50—70 years (Petranka et al. 1993) or even
longer (Petranka et al. 1994, Homyak and Haas 2009, Semlitsch et al. 2007).

: .3 i l’rtﬂf
d degrades habitat of over half of the petitioned species. Photo by Rvannatta.

Figure 3. Logging destroysan

4. Mining

Mining threatens 14 of the petitioned species (about 25 percent). Impacts on herpetofauna from
coal mining have been extensively documented (Riley 1952, 1960; Myers and Klimstra 1963;
Redmond 1980; Turner and Fowler 1981; Matter and Ney 1981; Gore 1983; Fowler et al. 1985;
Dodd 1997; Folkerts 1997; Middelkoop et al. 1998; Soucek et al. 2003), as has mining for other
materials (Porter and Hakanson 1976, Schnoes and Humphrey 1987, Saugey et al. 1988, Twigg
and Fox 1991).
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Mining negatively impacts amphibians and reptiles, and other biota, through direct habitat
destruction, decreased water availability, variations in flow and thermal gradients, and chronic
and acute pollution of surface and ground water (Linder et al. 1992, FWS 1996, Hamilton 2002,
Williams 2003, Pond et al. 2008, Palmer and Bernhardt 2009, Pomponio 2009, Wood 2009,
Loughman and Welsh 2010, Bernhardt and Palmer 2011, Lindberg et al. 2011). In addition,
surface coal mining and associated road-building increase human access to imperiled species,
which can lead to poaching and contribute to the spread of invasive species (FWS 1996).
Macroinvertebrate communities are also seriously degraded in mining tributaries (Carlisle et al.
2008, Pond et al. 2008, Wood 2009), which has negative consequences for the herpetofauna that
rely on these organisms for prey.

Contaminants from coal mining and processing operations include sediments, metals, hydraulic
fluids, frothing agents, modifying reagents, pH regulators, dispersing agents, flocculants, and
media separators (Cherry et al. 2001, Soucek et al. 2003, Ahlstedt et al. 2005). Surface waters
receiving mine discharge commonly have extremely low pH levels, below 3.0, with toxic
impacts extending several miles downstream (Soucek et al. 2003). Acid mine runoff from
abandoned mines has completely destroyed stream biotas in many areas (Folkerts 1997).
Pollution from mining leads to less diverse and more pollution-tolerant species (Cherry et al.
2001, EPA 2005, Lemly 2009, Pomponio 2009).

The Inyo Mountain salamander, one of the petitioned species, provides an example of mining
impacts. More than 360 mining claims are located near Inyo Mountains salamander populations
(Papenfuss and Macey 1986). Even when mining lands are reclaimed, habitat is unlikely to be
restored to suitable conditions and recolonization is unlikely to occur given that remaining
localities for the salamander are highly isolated (see Hanson and Wake 2005). The green
salamander, one of the petitioned salamanders, is a species threatened by mountaintop removal
coal mining, as are many high elevation endemics (Gatwicke 2008, Wood 2009). Concerning
the concentration of endemic salamanders in coal mining areas, Palmer and Bernhardt (2009)
state: “Where mining activities destroy stream habitat and degrade stream water quality, many of
these taxa become locally extinct, and for species with small geographic distributions, mining
activities will contribute to their global extinction.”

13



Figure 4. Mountaintop removal and other mining threatens several petitioned specis, especially the salamanders.

5. Livestock Grazing

Livestock grazing has a profound impact on native biota including nine species of herpetofauna
included in this petition. In the United States, grazing has contributed to the demise of 22
percent of federal threatened and endangered species — nearly equal to logging and mining
combined (USDI-BLM and USDA-Forest Service 1995, Czech et al. 2000, USDA-NRCS 1997).

Grazing is particularly widespread in the western U.S (Fleischner 1994). Approximately 70
percent of the 11 western states (Montana, Wyoming, Colorado, New Mexico, and westward) is
grazed by livestock (Council for Agricultural Science and Technology 1974, Crumpacker 1984).
Grazing occurs on the majority of federal lands in the West, including most of the domains of the
U.S. Bureau of Land Management (BLM) and the U.S. Forest Service, as well as in many
national wildlife refuges, federal wilderness areas, and even some national parks.

Several studies have documented grazing impacts on herpetofauna (Busack and Bury 1974,
Jones 1981, Szaro et al. 1985, Jones 1988, Bock et al. 1990, Munger et al. 1994). For example,
Borisenko and Hayes (1999) found locations with foothill yellow-legged frogs (a species
included in this petition) had significantly less grazing than locations without frogs. And heavy
grazing by cattle in summer in dried pond basins likely reduces or eliminates oviposition sites for
the Carolina gopher frog, another petitioned species (Hammerson and Jensen 2004).

Indeed, amphibians and water-associated reptiles are particularly vulnerable to grazing near
streams and other waterways. Livestock grazing has damaged 80 percent of the streams and
riparian ecosystems in the arid West (Belsky et al. 1999; see also Hendrickson and Minckley
1984, Ohmart et al. 1988, Zwartjes et al. 2005). A survey of peer-reviewed studies on the effects
of livestock grazing on stream and riparian ecosystems found that grazing negatively affects
water quality and quantity, channel morphology, hydrology, soils, instream and streambank
vegetation, and aquatic and riparian wildlife (Belsky et al. 1999). In addition, diversion of water
from western streams for livestock watering and forage production reduces water quantity (and
even entirely dewaters streams) (Wuerthner 2002).
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Indeed, livestock congregate along streambeds, eat or trample the vegetation, accelerate bank
erosion, and contaminate the stream with feces and urine (Behnke and Raleigh 1978, Hafner and
Brittingham 1973, Kauffman and Kruger 1984, Belding et al. 2000, Schoonover et al. 2006).
When vegetation is trampled, plant diversity decreases and cover for herpetofauna and other
wildlife is reduced (Behnke and Raleigh 1978, Bulow-Olsen 1980, Kauffman and Krueger 1984,
Belding et al. 2000). Such impacts from grazing are a threat to the Inyo Mountain salamander
and Kern Canyon slender salamander, two of the petitioned species.

Livestock grazing may also impact herpetofauna by altering the composition and community
structure of aquatic fauna, which form the food base for many vertebrates (e.g. Covich et al.
1999). The aquatic invertebrate community may change because of altered stream channel
characteristics, higher water temperatures induced by loss of riparian vegetation, sediment
deposition or substrate size changes, or nutrient impoverishment or enrichment (Rinne 1988,
Jones et al. 1997).

Finally, grazing harms herpetofauna by contributing to the spread of invasive species. Livestock
can cause weed invasion by grazing and trampling native plants; clearing vegetation, destroying
the soil crust and preparing weed seedbeds through hoof action; and transporting and dispersing
seeds on their coats and through their digestive tracks (Belsky and Gelbard 2000). In addition,
ranchers sometimes plant exotic species for cattle forage, such as buffelgrass, which clogs
habitat of wildlife such as the reticulate collared lizard, one of the petitioned species (Scott
1996). Livestock production can also facilitate the spread of invasive species through the
construction of reservoirs, irrigation canals and watering holes for cattle, which create permanent
waters utilized by invasive bullfrogs (Bury and Whelan 1984)

Figure 5. Poor grazing practices can degrade habitat for ampibians and reptiles. Photo by Billy Hathorn.
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6. Agricultural Practices

Agricultural practices are a threat to 21 of the amphibian and reptile species included in the
petition (about 40 percent). Like other land uses such as grazing and mining, farming impacts
herpetofauna primarily through habitat loss and fragmentation. Agricultural practices have
contributed to widespread loss of wetlands, which is discussed below in the “Inadequate
Regulatory Mechanisms” section. Disking of depressed wet areas to promote drying is another
common agricultural practice that eliminates breeding habitats for amphibians (Trauth et al.
2006), including the western spadefoot, a petitioned species (Davidson et al. 2002, Fisher and
Shaffer 1996).

More recently, farmers have begun precision leveling their fields to enhance the equal
distribution of irrigation water throughout the fields, improve crop yields, and reduce nonpoint
source pollution from sediment and agricultural chemicals (Natural Resources Conservation
Service 2002, Trauth et al. 2006). This now common practice removes the depressions that serve
as amphibian breeding pools as well as rearranges the top layers of soil housing underground
burrows and their resident frogs. Prior to the introduction of precision land-leveling, the natural
depressions in the farm fields held water long enough for frog recruitment even in years of
below-average rainfall (Trauth 1992). One of the petitioned species, the Illinois chorus frog, is
primarily threatened by precision land leveling (Trauth et al. 2006).

In addition, both traditional farming practices and confined animal feeding operations contribute
to water quality degradation through erosion, sedimentation, and pollution from point and non-
point sources (Patrick 1992, Morse et al. 1997, Neves et al. 1997, Peterson et al. 2000, Irwin et
al. 2001, Buckner et al. 2002, Herrig and Shute 2002, Mallin and Cahoon 2003, Orlando et al.
2004). Agricultural pollution carries sediment, pesticides, fertilizers, animal wastes, pathogens,
salts, and petroleum particles into waterways (Morse et al. 1997, EPA 2009). Non-point source
pollution from agriculture is the leading source of water quality impairment in lakes and rivers in
the United States, and is also a major contributor to groundwater contamination and wetlands
degradation (EPA 2009). Agricultural runoff is a significant threat to many of the petitioned
species, including the Blanding’s turtle. These turtles are known to be sensitive to use of
herbicides, which destroy aquatic vegetation and likely affect the turtle itself (Kofron and
Schreiber 1985). Blanding’s turtles were nearly extirpated in Missouri due to marsh drainage
and use of pesticides (Kofron and Schreiber 1985). Impacts of pollution on herpetofauna are
discussed below in the “Other Factors™ section.

Finally, agricultural practices can also cause direct mortality. For example, mortality from
mowing of agricultural fields is a significant threat to the wood turtle, one of the petitioned
species (Akre and Ernst 2006, Castellano et al. 2008, Erb and Jones 2011).

16



o, N et v g b B A _. rony MNP R e N
Figure 6. Agriculture threatens 40 percent of the petitioned species through habitat loss, exposure to pollutants, and
direct mortality. Photo by Nigel Mykura.

7. Roads

Roads are a significant threat for amphibian and reptile populations, including 28 (over half) of
the petitioned species. Roads are significant features of most landscapes, ecologically
influencing an estimated 15-20 percent of the United States land area (Jochimsen et al. 2004).
Many studies have documented the importance of road density, traffic density, and urbanization
variables in limiting amphibian and reptile populations and causing declines (Rosen and Lowe
1994, Mitchell 1994, Buhlmann 1995, Ashley and Robinson 1996, Kline and Swann 1998,
Rudolph et al. 1999, Knutson et al. 1999, Carr and Fahrig 2001, Mazerolle 2004, Pellet et al.
2004, Jochimsen et al. 2004, Rubbo and Kiesecker 2005, Aresco 2005, Glista et al. 2007,
Pillsbury and Miller 2008, Sutherland 2009).

The most direct impact of roads on herpetofauna is roadkills. A growing literature suggests that
a significant amount of amphibian and reptile mortality is associated with road kill (e.g.,
Campbell 1956, Van Gelder 1973, Dodd et al. 1989, Bernardino and Dalrymple 1992, Fahrig et
al. 1995, Rosen and Lowe 1994, Ashley and Robinson 1996, Vos 1997, Kline and Swann 1998,
Rudolph et al. 1999, Enge and Wood 2002, Smith and Dodd 2003, Aresco 2005, Orlowski
2007). Rosen and Lowe (1994) estimate that tens to hundreds of millions of snakes have been
killed by automobiles in the United States. Studies provide evidence that road mortality is most
detrimental to populations of amphibian and reptile species with low reproductive rates (Rosen
and Lowe 1994, Ruby et al. 1994, Fowle 1996, Kline and Swann 1998, Gibbs and Shriver 2002).

Amphibians are particularly vulnerable to road effects because their life histories involve
migrating between wetlands and upland habitat. As such, the highest levels of mortality for
amphibians are usually found in places where roads intersect major wetlands or other aquatic
breeding habitats (van Gelder 1973, Kuhn 1987, Reh and Seitz 1990, Oldham and Swan 1991,
Ashley and Robinson 1996, Findlay and Houlahan 1997, Trombulak and Frissell 2000, Glista et
al. 2007). Reptiles also exhibit migratory behaviors that increase suspectibility to road mortality,
including movements related to fluctuations in water level (Bernardino and Dalrymple 1992,
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Aresco 2003, Smith and Dodd 2003), adult males searching for mates (Bonnet et al. 1999,
Whitaker and Shine 2000), nesting migrations of adult females in the spring (Fowle 1996,
Bonnet et al. 1999, Haxton 2000, Baldwin et al. 2004), and neonatal dispersal during late
summer or early autumn (Bonnet et al. 1999, Enge and Wood 2002, Smith and Dodd 2003).

Several other behaviors and characteristics may also increase susceptibility of herpetofauna to
road-related mortality. For example, some species of snakes may be attracted to road surfaces to
thermoregulate (Klauber 1939, McClure 1951, Sullivan 1981, Rosen and Lowe 1994, Ashley and
Robinson 1996) or scavenge from carcasses (Smith and Dodd 2003), and some species of toads
may use roads under streetlights to forage for insects (Neill 1950). Other studies have
demonstrated that female turtles may be attracted to roads for nesting purposes (Wood and
Herlands 1997, Marchand and Livatis 2004). Many species of snakes present a relatively large
target as they crawl across roadways, which may affect the frequency of intentional killing
(Whitaker and Shine 2000) or collecting by humans (Dodd et al. 1989).

Roads also pose a suite of indirect threats on amphibians and reptiles, including barrier effects,
edge effects, pollution, and sedimentation (Seigel 1986, Dalrymple and Reichenbach 1984, Kjoss
and Litvaitis 2001). For example, disappearance of populations of the relictual slender
salamander (a petitioned species) in the lower Kern River Canyon likely resulted from habitat
changes caused during construction of State Route 178, as road margin habitat has been severely
degraded by road maintenance and related construction activities (Hansen and Wake 2005).

Finally, roads can threaten herpetofauna through road avoidance (see Weatherhead and Prior
1992, Gibbs 1998a, Fitch 1999, Sealy 2002, Shine et al. 2004, Andrews 2004). In particular,
barrier effects from roads have been observed in terrestrial and aquatic salamanders causing
habitat fragmentation and isolation of populations (Gibbs 1998, DeMaynadier and Hunter 2000,
Forman and Deblinger 2000, Jones et al. 2000, Marsh and Beckman 2004, Marsh et al. 2004,
Marsh et al. 2005, Cushman 2006, Semlitsch et al. 2007). Correlations between road density and
genetic distance in amphibians have been found (Reh and Seitz 1990, Hitchings and Beebee
1996, Boarman et al. 1997).
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species of amphibians and reptiles.

Figure 7. Road mortality threatens over half of the petitioned
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8. Physical Alteration of Aquatic Habitats

Humans have drastically altered freshwater habitats (EPA 2004, Strayer 2006), which is harming
aquatic herpetofauna across the United States, including 19 of the petitioned species. The threats
posed by impoundments, dredging and channelization, and water loss are discussed below.

a. Impoundments

Impoundment is a threat to amphibians, turtles, and other species dependant on aquatic systems
(Kupferberg 1994, Koch et al. 1996, Maxwell and Hoyitt 1999), including 12 of the petitioned
species. Scientists have established that impoundments impact herpetofauna through the
alteration of water level and flow patterns (Richter and Azous 1995, Delis et al. 1996, Riley et al.
2005, Schoonover et al. 2006). Dams modify habitat conditions and aquatic communities both
upstream and downstream of the impoundment (Mulholland and Lenat 1992, Soballe et al. 1992,
Neves et al. 1997). Downstream of dams, flow regime fluctuations cool water temperature and
affect dissolved oxygen levels, scouring the substrate and eroding downstream tributaries
(Schuster 1997, Buckner et al. 2002). Colder water temperatures may increase mortality by
decreasing larval growth rates and causing decreased immunity (Wilbur 1980, Nyman 1986,
Carey 1993, Maniero and Carey 1997). Dams also fragment habitat by blocking corridors for
migration and dispersal, resulting in population isolation and heightened susceptibility to
extinction (Neves et al. 1997).

In addition, manipulation of water levels in water impoundments can destroy habitat and result in
direct and indirect mortality of amphibian larvae and eggs. For example, the construction of
Shasta Dam created Shasta Lake, which submerged key habitats for the Shasta salamander (a
petitioned species) and caused population declines (Hansen and Papenfuss 1994, Wake and
Papenfuss 2005, NatureServe 2011).

Another petitioned species, the Arizona toad, is now absent from historical localities where the
riparian corridor has been altered dramatically through the construction of impoundments
(Sullivan 1986, 1993). As another example, Lind et al. (1996) found that reduced water flows
below dams on the Trinity River in California resulted in the loss of floodplain breeding pools
and vegetational overgrowth of riparian areas used for basking and foraging by amphibians and
reptiles, including the western pond turtle and foothill yellow-legged frog, which are petitioned
species. To be sure, impoundments are a major threat to turtle populations, especially in the
Southeast where turtle richness is high but there are few major rivers that have not been
impounded (Shute et al. 1997).

b. Dredging and channelization

Dredging and channelization is another threat to amphibians and reptiles, harming six of the
petitioned species (about 10 percent). Many rivers are continually dredged to maintain a channel
for shipping traffic (Abell et al. 2000). Dredging and channelization modify and destroy habitat
for aquatic species by destabilizing the substrate, increasing erosion and siltation, removing
woody debris used for basking, decreasing habitat heterogeneity, and stirring up contaminants
that settle onto the substrate (Buckner et al. 2002, Bennett et al. 2008). In particular, dredging
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and channelization are contributing to the decline of turtles (Buhlmann and Gibbons 1997),
including these petitioned species: alligator snapping turtle, Blanding’s turtle, wood turtle, and
Rio Grande cooter.

C. Water Diversion and Decreased Water Availability

The diminishing availability of freshwater poses a present and increasing threat to amphibians,
turtles and other aquatic species in the United States (Benz and Collins 1997, Buckner et al.
2002, Herrig and Shute 2002, Hutson et al. 2005, Lysne et al. 2008), including six of the
petitioned species. Human population growth is increasing demand for freshwater resources
(Postel 2000, Jackson et al. 2001, Strayer 2006). Increasing drought due to global climate
change is also expected to exacerbate the threat of limited water availability to aquatic and
riparian species (Karl et al. 2009).

Surface diversion of streams is a particular threat to amphibians and reptiles (Abell et al. 2000,
Buckner et al. 2002, Herrig and Shute 2002). Besides the loss of aquatic habitats, reduced water
volume also increases the concentration of pollutants (Abell et al. 2000, Herrig and Shute 2002).
An additional threat is groundwater overdraft, which threatens spring flow and species that are
dependent on consistent spring flow conditions (Herrig and Shute 2002, Strayer 2006, Deacon et
al. 2007). Plus, many springs have been drastically altered to supply water for human uses
(Etnier 1997). Spring development and diversion can alter flow regime and water quality
parameters, lead to substrate disturbance and erosion, and alter the structure and composition of
vegetative cover with effects on freshwater herpetofauna (Shepard 1993, Frest and Johannes
1995, Frest 2002). For example, loss of spring flows from groundwater overdraft is a primary
threat to the Cascade Caverns salamander, one of the petitioned species.

Figure 8. Water imoudments, such as theShasta Da picturedher,n flood key abitas for amphibians and
reptiles. Photo by Apaliwal.
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B. OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC,
OR EDUCATIONAL PURPOSES

Worldwide collection and harvest of amphibians and reptiles for food, sport, and commerce is
extensive (Maxwell and Hokit 1999, Schlaeper et al. 2005, Crump 2011) and is a threat to 20
petitioned species. Hundreds of millions of herpetofauna are removed from the wild and killed
each year for these activities, and annual worldwide commerce in herpetofauna may be valued in
the hundreds of millions, perhaps even billions, of dollars (e.g., Williams 1995, Wilkinson
1996b, Buck 1997, Pough et al. 1998). Many amphibian and reptile species predictably
aggregate in small areas during breeding or hibernation, making them particularly vulnerable to
intensive harvest efforts (Klemens and Thorbjarnarson 1995, Milner-Gulland 2001).

Throughout the United States, amphibians and reptiles are exploited for all these same reasons,
which may cause significant population declines (Emmons 1973, Jennings and Hayes 1985,
Salzberg 1995, Williams 1995, Buhlmann and Gibbons 1997, Dodd 1997, Gibbons 2000, Herrig
and Shute 2002, Schlaepher et al. 2005, Means 2009). The threats posed by overharvest of
turtles, the pet trade, and scientific/educational collection are discussed below. In addition,
nearly all of the petitioned snakes are threatened by wanton or malicious killing by those that
perceive snakes as a threat.

1. Overharvest of Turtles

Overharvest is a primary threat to all of the petitioned turtles, and population declines occur
when adult turtles are harvested (Brooks et al. 1991; Heppell 1998; Congdon et al. 1993, 1994).
To be sure, overharvest has caused population declines in almost all turtle species that are now
extinct, critically endangered, or rare (Klemens and Thorbjarnarson 1995). The trade of
freshwater turtles destined for the Southeast Asian market has been well documented (van Dijk
et al. 2000).

Turtles are characterized by a suite of life history characteristics that predispose populations to
rapid declines in the face of harvest. Among these characters are delayed maturity, high annual
survivorship of adults, and high natural levels of nest mortality (Reed and Gibbons 2003). Stable
turtle populations are dependent on sufficiently long-lived breeding adults to offset the effects of
high egg and nestling mortality and delayed sexual maturity (Wilbur and Morin 1988, Congdon
et al. 1993). Removing even a few adults from a population can have effects lasting for decades
because each adult turtle removed eliminates the reproductive potential over a breeding life that
may exceed 50 years. As such, scientists warn that freshwater turtles cannot sustain any
significant level of harvest from the wild without leading to population crashes (Congdon et al.
1993, 1994; Heppell 1998; Reed et al. 2002; van Dijk 2010).

As an example, the alligator snapping turtle — one of the petitioned species and one of the largest
turtles in the world — historically faced very high levels of collection for food and pets (Roman et
al. 1999). Consequently, the species has been drastically reduced in numbers in the southeastern
rivers it once inhabited (Moler 1992, Jensen 1998). Reed et al. (2002) found that the removal of
as few as two female adult alligator snapping turtles could halve a population of 200 turtles
within 50 years (see also Congdon et al. 1994).
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2. Pet Trade

The pet trade is a significant threat to amphibians and reptiles across the United States, and
threatens 19 of the petitioned species, which is 35 percent. More of the petitioned species are
likely threatened by the pet trade but the threat is documented for just these 19 species. Millions
of amphibians and reptiles are being kept as pets in the United States and commercial interest in
amphibians and reptiles has grown rapidly (Hoover 1998, Franke and Telecky 2001, Crump
2011). Because there is no way (short of DNA finger-printing) to know whether the animal is
captive bred, commercial dealers have been known to supplement their legal captive born stock
with wild-caught specimens. As an example, the Apalachicola kingsnake is threatened by
private and commercial collecting (NatureServe 2011); this beautiful snake is regularly offered
for sale on the Internet (see, e.g., Reptiles-n-critters.com, [-herp.com,
thegrandreptile.weebly.com). Similarly, the southern hog-nosed snake is prized by the pet
industry (Nickel 2010), and collection for the pet trade is likely a threat (Enge and Wood 2003).

3. Scientific and Educational Collecting

Amphibians and reptiles are in great demand for medical and biological research, and are widely
used in teaching for dissections and demonstrations (Crump 2011). Researchers and teachers
generally buy amphibians and reptiles from biological supply houses, which buy the animals
from people who make a living by collecting them from the wild (Nace et al. 1979, Crump
2011). For example, collection of wood turtles (included in this petition) by biological supply
houses likely led to population declines and extirpations, particularly in Wisconsin (Harding and
Bloomer 1979, Vogt 1981). In addition, overcollection for scientific study is a threat to some
plethodontid salamanders, including the Caddo Mountain salamander, one of the petitioned
species (Jensen and Camp 2005, Huston 2009), as well as the Florida scrub lizard, another
petitioned species (Enge et al. 1986).
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Figure 9. The petitioned turtles are especially vulnerable to overexploitation for the pet trade. Photo by Vmenkov.

C. DISEASE AND PREDATION

1. Amphibian Diseases

Disease has been implicated as a factor in the decline of amphibian populations worldwide
(Bradford 1991, Blaustein et al. 1994b, Laurance et al. 1996, Kiesecker and Blaustein 1997,
Berger et al. 1998, Daszak et al. 1999, Daszak et al. 2000, Fellers et al. 2001, Kiesecker et al.
2001, Kiesecker et al. 2004, Briggs et al. 2005). Disease is also a threat to several of the
petitioned amphibian species, including the Carolina gopher frog, foothill yellow-legged frog,
and Cascades frog. Disease likely works synergistically with other threats to amphibians (Fellers
et al. 2001, Kiesecker at al. 2001). In some cases, sublethal environmental stressors may
suppress immune systems (Carey 1993) and allow disease agents to kill weakened animals
(Alford and Richards 1999).

Numerous diseases are contributing to amphibian declines. These include infections of chytrid
fungus (Batrachochytrium dendrobatidis) and white fungus (Saprolegnia ferax), ranaviruses,
bacterial infections, and trematodes (Dodd 1997, Daszak et al. 1999, Briggs et al. 2005, Davis et
al. 2007, Peterson et al. 2007). The range of bacteria reported to cause disease in amphibians is
small, but red leg disease is the one bacterial disease associated with significant mortality in wild
amphibians (Bradford 1991, Carey 1993, Hogrefe et al. 2005, Densmore and Green 2007) and
could pose a future threat to some of the petitioned amphibian species, such as the foothill
yellow-legged frog. Trematode infestation has been implicated in limb deformities in several
species of amphibians (Johnson et al. 1999, Johnson et al. 2002) but is not known to currently
threaten any of the petitioned species. The three biggest pathogenic threats to the petitioned
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species are chytrid fungus, white fungus, and ranaviruses (Carey et al. 2003, Collins et al.
2003b), and each of these is discussed below.

a. Chytrid Fungus

Chytrid fungus has been implicated as a primary or suspected cause of disease epidemics and
subsequent population declines of amphibians in many parts of the world (Berger et al. 1998,
Lips 1998, Young et al. 2001), including the United States (Fellers et al. 2001). Chytrid fungus
affects not only frogs and toads but has also been reported in both aquatic and terrestrial
salamanders (Davidson et al. 2003, Cummer et al. 2005, Padgett-Flohr and Longcore 2007,
Byrne et al. 2008).

Two of the petitioned species, the Cascades frog and the foothill yellow-legged frog, are
presently threatened by chytrid. Frogs infected with chytrid have been found in the wild in both
species (Lowe 2007, Gaulke et al. 2011, Piovia-Scott et al. 2011. While laboratory studies have
demonstrated the harmful effects of the fungus on these species (Garcia et al. 2006, Davidson et
al. 2007, Piovia-Scott et al. 2011), population effects in the wild are unknown (Fellers 2005), as
many infected frogs appear asymptomatic (Gaulke et al. 2011) and many extant populations
appear to be coexisting with the pathogen (Piovia-Scott et al. 2011, Reeder et al. 2012). Chytrid
fungus is also a potential threat to the Carolina gopher frog because it has been detected in
Mississippi gopher frogs, which are a related species (USFWS 2009a,b).

Chytrid attacks the keratin and skin of amphibians and has caused 90-100 percent mortality rates
in metamorphosed amphibians (McGee and Keinath 2004). Adult amphibians infected with
chytrid exhibit symptoms such as lethargy and reluctance to flee, skin abnormalities, loss of
righting reflex, and extended back legs (Fellers et al. 2001, National Wildlife Health Center
2001). In tadpoles infected with chytrid fungus, jaw sheaths and tooth rows are abnormally
formed or lack pigment, and this type of deformity likely inhibits tadpole foraging ability
(Fellers et al. 2001). The exact mechanism of chytrid is not well understood (Carey 1993,
Berger et al. 1998, Pessier et al. 1999, Sredl 2000). Voyles et al. (2012) found that infection by
the fungus seems to disrupt balance of fluids and electrolytes, which are minerals found in the
blood that are crucial for muscle function, proper blood pH, and hydration.

b. White Fungus

Outside of chytrid, the primary fungal agent impacting amphibians is white fungus or
Saprolegnia ferax (Blaustein et al. 1994, Kiesecker and Blaustein 1997, Kiesecker et al. 2001).
Saprolegnia is commonly carried by fish and may be introduced to amphibian habitats via sport
fish stocking (Kiesecker et al. 2001). Once introduced to a system, individual amphibians may
transmit the pathogen to other populations as they migrate or disperse. Saprolegnia ferax is
suspected in the decline of foothill yellow-legged frog (Rana boylii), which is one of the
petitioned species (Blaustein et al. 1994, Kiesecker and Blaustein 1997).

C. Ranaviruses

Ranavirus is the name of one of the genera in the family Iridovirus that contains emerging
disease pathogens with the potential to affect fish, amphibians, and reptiles (Collins et al. 2003b).
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In the United States, ranaviruses have been associated with mass mortality in the federally listed
Sonoran tiger salamanders (Ambystoma tigrinum stebbinsi) and several other amphibians
(Collins et al. 1988, Cunningham et al. 1996, Jancovich et al. 1997, Chinchar 2002, Schumacher
2006). Ranaviruses also threaten the Carolina gopher frog, one of the petitioned species. A die-
off of hundreds of ranid tadpoles, including gopher frogs, in two ponds in Withlacoochee State
Forest, Hernando County, Florida, was apparently caused by a ranavirus (Davis et al. 2007,
Rothermel et al. 2008). In addition, a newly identified mesomycetozoan pathogen,
Anuraperkinsus emelandra, has been the cause of massive ranid tadpole mortalities in 10 states,
including a 2003 die-off of almost all tadpoles at a breeding pond of the federally endangered
Mississippi gopher frog (FFWCC 2011). The foothill yellow-legged frog — because it is also a
ranid frog — is a second petitioned species susceptible to ranaviruses.

2. Reptilian Diseases

Disease threatens reptile species too (Schumacher 1996, Diemer Berish et al. 2000, Gibbons et
al. 2000). For example, shell diseases have been implicated in the decline of turtles (e.g., shell
lesions on sliders, Lovich et al. 1996; cutaneous abnormal keratinization affecting the shell and
thickened forelimb scutes of desert tortoises, Jacobson 1994; and emaciation and lesions of the
plastron of federally listed flattened musk turtles, Sternotherus depressus, Dodd 1988).

Decline of one of the petitioned species, the western pond turtle, has been caused by disease and
is a threat. An upper respiratory disease epidemic in Washington in 1990 left a total population
of fewer than 100 western pond turtles in the wild (Andelman and Gray 1992). Observations
have suggested the potential occurrence of a similar disease syndrome in one northern California
population of the turtle (Jennings and Hayes 1994).

Recently, a soil-dwelling fungus, Chrysosporium, has been diagnosed as the cause of lethal facial
lesions on eastern massasauga snakes (Sistrurus catenatus catenatus) (Parry 2012). Scientists
fear that this fungus could “represent a new and devastating superbug,” that threatens many
imperiled reptile species (Parry 2012), including the petitioned species.
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Figure 10. A chytrid-infected frog. Photo by Forrest Brem.
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3. Predation

Amphibians and reptiles are prey for a variety of organisms but such natural predation is not
usually a threat. However, human-subsidized mesopredators, such as raccoons and skunks (Bury
and Germano 2008), prey upon and threaten many of the petitioned species, including the Key
ringneck snake, Florida pine snake, Arizona toad, as well as all of the turtles (see Christiansen
and Gallaway 1984, Browne and Hecnar 2007). The mesopredators can also drive smaller
animals to extinction, affecting the petitioned species by causing cascading ecological effects on
the other trophic levels in these systems (Crooks and Soule 1999, Henke and Bryant 1999,
Marzluff et al. 2001).

The following examples demonstrate the harmful impacts of human-subsidized predators on the
petitioned species. Ross and Anderson (1990) found that all the Blanding’s turtle nests on their
study site in Wisconsin were destroyed by predators; 75 percent were destroyed when first
discovered and the remaining nests were destroyed within 24 hours of nesting. Similarly,
predation by raccoons accounts for the loss of a majority of alligator snapping turtle eggs in
Florida (about 2/3 along the lower Apalachicola River) (Florida Fish and Wildlife Conservation
Commission 2011). Brooks et al. (1992) found that 60 percent of adult wood turtles and about
30 percent of juveniles bore wounds from predatory attempts. Schwaner and Sullivan (2005)
observed that raccoons (Procyon lotor) commonly consume Arizona toads, a petitioned species,
during the breeding season.

The threats posed by introduced species are discussed below in the “Other Factors” section.

D. INADEQUATE REGULATORY MECHANISMS

There are no existing regulatory mechanisms at the federal, state, or regional levels that
adequately protect the petitioned species, all of which are at risk of extinction and would benefit
from the protections of the ESA.

1. The Clean Water Act

Pollution and habitat loss are two of the largest threats facing the petitioned species, many of
which depend on healthy riparian and aquatic habitats for survival. The federal Clean Water Act
(“CWA™), 33 U.S.C. § 1251 et seq. (1972), provides a basic level of water quality and wetland
protection for aquatic species, but it is inadequate to ensure their continued survival without the
addition of Endangered Species Act protection. As explained below, pollution from point and
non-point sources is causing ongoing degradation of water quality and loss of wetland habitat
continues.

a. Water pollution

Although the CWA resulted in an overall gain in water quality, degraded water quality still is a
significant factor affecting aquatic organisms, including many of the petitioned species, because
a number of activities responsible for habitat degradation are outside of regulatory oversight.
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Nonpoint pollution sources (for example, animal and human waste, agricultural practices, road
construction, logging, oilfields) are causing degraded water quality and are generally approached
in a nonregulated, voluntary manner. For example, a multitude of waterways within the range of
the wood turtle (a petitioned species) are polluted or significantly degraded by runoff by
agricultural and industrial areas (see, e.g., Jones et al. 1997).

The Environmental Protection Agency and individual states regulate point sources of pollution
with the National Pollution Discharge Elimination System (NPDES). The NPDES system is not
adequate to protect the petitioned species from the negative effects of point source pollution
because permits may be issued with few restrictions, cumulative effects of all the point sources
within a watershed are not taken into consideration when permits are issued, and state
governments often lack the resources or political will to monitor and enforce permits (Morse et
al. 1997, Buckner et al. 2002). Moreover, even if existing laws were strictly enforced, current
water quality standards are not sufficient to protect sensitive species or sensitive life-stages of
species. Water-quality standards are not based on toxicity testing of rare species, and some
aquatic organisms are more sensitive to pollutants than the organisms that are used to establish
the standards (Herrig and Shute 2002).

b. Loss of Wetlands

One of the greatest threats to amphibians and reptiles in North America is the loss of wetland
areas, especially small, temporary or isolated wetlands (Buhlmann and Gibbons 1997, LaClaire
1997, Semlitsch and Brodie 1998, Trauth 2006). Tile and open-ditch drainage of wetland areas,
once considered a conservation practice, was prevalent from the mid-1950s to the mid-1970s and
resulted in the conversion of millions of hectares of wetland to farmland (Dahl and Allord 1997,
Crump 2011). Continuing wetland conversion through agriculture or urban expansion invariably
results in habitat loss and severe changes in water regimes (Rubec et al. 1988, Wilen and Frayer
1990), and puts amphibian and reptile populations at risk (Gibbs 1993). Loss of wetlands is a
documented threat to six petitioned species (more than ten percent of the petitioned species).

Under the CWA, actions that result in discharge of dredged or fill material in wetlands and
certain other waters require a permit from the United States Army Corps of Engineers.
However, despite the protections of the CWA, the permitted filling of wetlands is ongoing. As an
initial matter, many small or isolated wetlands that provide essential habitat for many
herpetofaunal species are exempt from section 404 (Semlitsch and Bodie 1998). But even
wetlands regulated under section 404 are lost. Section 404 sets a goal of no net loss of wetlands,
but this is not a required outcome of permit decisions (Connolly et al. 2005). The Corps still has
the authority to issue general permits on a state, regional, or nationwide basis for activities in
wetlands that the agency determines will have minimal effects on wetland habitat (Mitsch and
Gosselink 2000). For example, in fiscal year 2003, the Army Corps of Engineers issued 4,035
permits for the destruction of natural wetlands, while denying only 299 permits (Connolly et al.
2005). Permits by the Corps, however, may not authorize activities that will jeopardize the
continued existence of a threatened or endangered species or destroy or adversely modify its
critical habitat, which is why ESA protection for the petitioned species is necessary (USACE
2001).
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Lost wetlands are required to be replaced by mitigation wetlands, but mitigation wetlands often
differ in structure, function, and community composition from the natural wetlands which are
destroyed (Holland et al. 1995). Mitigation requirements are also not strictly enforced.
Mitigation “represents a promise that the permittees will perform the mitigation in the future.
Unfortunately, permittees are often unable or unwilling to comply with compensatory mitigation
requirements” (Connolly et al. 2005, p. 262). As such, mitigation is rarely effective in
preserving biodiversity (Cubbage et al. 1993, Water Environment Federation 1993).

In sum, the Clean Water Act is not adequate to protect the petitioned species from the threats of
habitat loss and degradation and pollution.

2. Management of Federal Lands

Habitat protection is essential to conserve the petitioned species. Many lands in federal
ownership are protected from development, such as refuges, recreation areas, and national
forests. These protected lands alone, however, are insufficient to protect imperiled species due
to threats from a host of other factors including climate change, poaching, pollution, and genetic
isolation due to lack of habitat connectivity. For example, Browne and Hecnar (2007) document
the decline of spotted turtles (a petitioned species) in protected habitat due to low-level
recreational collection. They conclude, “Our study illustrates that habitat protection provides no
guarantee for species persistence when multiple threats exist.” In addition, management of
federal lands for timber, recreation, mining, and other activities is often not compatible with the
habitat needs of wildlife. The inadequacy of the National Wildlife Refuge System, military
lands, and national forests/BLM lands to protect the petitioned species is discussed below.

a. National Wildlife Refuge System

The Department of the Interior, through the FWS, administers the National Wildlife Refuge
System. The National Wildlife Refuge System Administration Act of 1966 (NWRAA; 16
U.S.C. §§ 668dd—668ee) provides legislation for the administration of a national network of
lands and water for the conservation, management, and restoration of fish, wildlife, and plant
resources and their habitats for the benefit of the American people. Each refuge must implement
a comprehensive conservation plan (“CCP”). The CCP must identify and describe the wildlife
and related habitats in the refuge and actions needed to correct significant problems that may
adversely affect wildlife populations and habitat. 16 U.S.C. § 668dd(e).

Several of the petitioned species are found within wildlife refuges, including the Key ringneck
snake, Blanding’s turtle, Cedar Key mole skink, western spadefoot, Rim Rock crowned snake,
and Yuman Desert fringe-toed lizard. Habitat of amphibians and reptiles within national wildlife
refuges is protected from loss due to urban development. However, these species are still
threatened with extinction or endangerment for several reasons. Although refuges are managed
under conservation plans that provide guidance for planning and management decisions, the
plans do not constitute a commitment for staffing or funding. Refuge budget and staffing levels
are usually inadequate to implement preferred management actions, and management priority is
generally given to more charismatic species. Species that occur on refuges also face threats from
historical habitat degradation, climate change, invasive species, recreation, and poaching.
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b. Military Lands

On military installations, the Department of Defense (“DOD”) must conserve and maintain
native ecosystems, viable wildlife populations, listed species, and habitats as vital elements of its
natural resource management programs, to the extent these requirements are consistent with the
military mission (DOD Instruction 4715.3). Amendments to the Sikes Act (16 U.S.C. § 670 et
seq.) require each military department to prepare and implement an integrated natural resources
management plan (“INRMP”) for each installation under its jurisdiction.

The effectiveness of individual INRMPs to protect amphibians and reptiles vary between and
within military departments. Yet when considered together, the INRMPs do not provide
adequate regulatory mechanisms to prevent extinction of the petitioned species because these
protected lands constitute just a fraction of the habitats needed by these species. Moreover, most
of the INRMPs do not have specific management direction aimed at preserving the petitioned
species and are largely voluntary. For example, the Yuman Desert fringe-toed lizard is found on
land within the Barry M. Goldwater Air Force Range, which is subject to monitoring to help
protect the desert ecosystem (Villarreal et al. 2011). However, any efforts to protect the lizard
on this land are purely voluntary and therefore inadequate.

C. National Forests and BLM Lands

Many of the petitioned species occur on National Forests or lands managed by the Bureau of
Land Management (“BLM”). The Federal Land Policy Management Act of 1976 (43 U.S.C. §
1701 et seq.) and the National Forest Management Act of 1976 (16 U.S.C. § 1600 et seq.) direct
Federal agencies to prepare programmatic-level management plans to guide long-term resource
management decisions on the lands they manage. But these plans do not adequately protect the
petitioned amphibians and reptiles. To begin, the petitioned species are not often designated as
sensitive species or management indicator species so specific planning guidance is not provided.
Even when the petitioned species are specifically addressed in planning documents, many of
these guidelines are discretionary. Plus, national forests are managed pursuant to multiple use
mandates and activities (such as mining, timber, grazing, and recreation) that are often
incompatible with the protection of imperiled wildlife.

In some cases, agencies effectively manage federal lands to protect the petitioned species but
such lands make up just a fraction of the species’ range. Additionally, many activities that affect
the petitioned species and their habitats are beyond Forest Service or BLM control. For instance,
the Forest Service does not have the authority to regulate off-site activities such as pesticide
applications that may be responsible for amphibian and reptile declines, and the Forest Service
has only limited ability to regulate introductions or stockings of nonnative species that prey on
the petitioned species. Moreover, despite extensive planning efforts by federal land managers
and implementation of management actions, loss of the petitioned species continues.
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3. The Wild and Scenic Rivers Act

The Wild and Scenic Rivers Act of 1968 protects selected rivers in free-flowing condition and
protects their immediate environments to safeguard water quality and to fulfill national
conservation purposes. Wild and Scenic designation provides some protection for the species
that occur within these reaches, such as some populations of the western pond turtle. It does not
adequately protect the petitioned species, however, because there are very few designated Wild
and Scenic stretches, they do not provide habitat protection beyond a narrow corridor, and
because many of the areas of highest aquatic biodiversity are not included in the system (Neves
etal. 1997).

4, National Environmental Policy Act

The National Environmental Policy Act of 1969 (NEPA) (42 U.S.C. §§ 4321—4370a) requires
Federal agencies to consider the environmental impacts of their actions. NEPA requires Federal
agencies to describe the proposed action, consider alternatives, identify and disclose potential
environmental impacts of each alternative, and involve the public in the decision-making
process. Many actions taken by the Forest Service, the Bureau of Land Management, and other
Federal agencies that affect the petitioned species (such as logging) are subject to NEPA. NEPA
is inadequate to protect the petitioned species, however, because federal agencies are not
required to select the alternative having the least significant environmental impacts. The agency
may select an action that will adversely affect sensitive species provided that these effects were
known and identified in a NEPA document.

5. State Fish and Wildlife Departments

Nanjappaand Conrad (2012) provide a summary of state laws affecting herpetofauna. Many of
the petitioned species are listed as threatened or endangered by state wildlife agencies, but state
endangered and threatened species designations generally do not provide species with
meaningful regulatory protection. And only California affords some protection against habitat
destruction for state-listed wildlife.

In addition, many of the species are classified as Species of Conservation Priority or Species of
Greatest Conservation Need under state Wildlife Action Plans or Wildlife Conservation
Strategies. These documents provide a framework for conservation, but are not regulatory
documents and do not contain mandatory or enforceable provisions to protect the species or their
habitat. For example, the Florida scrub lizard (a petitioned species) is considered a species of
greatest conservation need in Florida (FFWCC 2005), but current law allows unlimited
collection of the lizards (Nanjappa and Conrad 2012). Further, the implementation of
conservation strategies is dependent on the cooperation of resource managers and stakeholders,
making their effectiveness uncertain. State conservation priorities and initiatives are also sharply
limited by funding, with charismatic and game species generally receiving the majority of
resources.

Some states have rules that regulate the take of some of the petitioned species, but these rules are
not comprehensive, are generally poorly enforced, and are not adequate to protect wildlife from
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other threats (USFWS 1997). For example, no permit is required to collect native amphibians
and reptiles for personal use in Virginia with a daily bag limit of five animals (Nanjappa and
Conrad 2012), and under these regulations the Peaks of Otter salamander faces high collection
pressure at some sites (NatureServe 2011).

6. Lacey Act

Under section 3372(a)(1) and section 3372(a)(2)(A) of the Lacey Act Amendments of 1981 (16
U.S.C. § 3371-3378), it is unlawful to import, export, transport, sell, receive, acquire, or
purchase any wildlife taken, possessed, transported, or sold in violation of law. However, the
effectiveness of the Lacey Act is limited because of poor enforcement. For example, wildlife
inspectors are often unable to identify amphibians and reptiles to the species level and therefore
are unable to determine whether the specimen is a member of a prohibited taxon. Additionally,
because collection of some of the petitioned species is allowed in some states but prohibited in
others, illegal collectors can misrepresent the state of origin to get around the prohibition of the
Lacey Act. For example, take of wood turtles is prohibited across their range, except in Maine,
where wood turtles have no protection (Maine Dept. of Inland Fisheries and Wildlife 2010), and
as such, state protection appears to have “done little to curb collection of this species”
(NatureServe 2011). Thus, although the prohibitions and penalties of the Lacey Act
Amendments of 1981 provide some protection for the petitioned species, this law, by itself, does
not adequately prevent their illegal commercial trade.

7. Convention on International Trade in Endangered Species

The Convention on International Trade in Endangered Species (CITES) is an international
agreement between governments that aims to ensure that the international trade of wild animals
and plants does not threaten their survival. Species protected under CITES are listed in one of
three appendices. Trade is generally prohibited under Appendix I, which includes species in
danger of extinction. Trade is permitted at levels that do not threaten the survival of the species
listed under Appendix II. Under Appendix III, trade is not restricted but is permitted and closely
monitored.

CITES conveys some degree of protection to two of the petitioned turtle species, the wood turtle
and the alligator snapping turtle, but is inadequate to ensure their continued survival. The
alligator snapping turtle is threatened by the international pet trade despite being protected under
Appendix III (USFWS 2010). And the wood turtle, which is listed on Appendix II, is still
threatened by international trade because many collectors misrepresent wild caught turtles as
captive bred. In addition, several petitioned species deserve protection under CITES but do not
currently receive it, including the spotted turtle and Blanding’s turtle (Adkins Giese 2011).

In sum, existing regulatory mechanisms are not adequate to protect the petitioned species.

Without the effective protection of the Endangered Species Act, these species are likely to
become endangered or extinct.
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E. OTHER FACTORS

1. Exotic Species

Introduced species affect amphibians and reptiles — including 19 of the petitioned species —
through direct predation, competition, disease introduction, and ancillary effects of control
actions (Dodd 1997, Jolly et al. 2010). Moreover, recent studies have found that other factors of
decline, such as habitat modification (Adams 2000), chemical contaminants (Relyea Rick and
Mills 2001), UV-B radiation (Kats et al. 2000), and disease (Kiesecker et al. 2001) work
synergistically to exacerbate the negative effects of introduced species.

The spread of invasive species is an indirect effect of urbanization. Invasive species tend to
become more common in urban environments often because of human releases, and these
nonnative species out-compete and over-consume native plants and animals (Loewenstein and
Loewenstein 2005, Riley et al. 2005, Seabloom et al. 2006, Jodoin et al. 2008). For example,
urbanization results in increasing numbers of cats, which are known to consume large numbers
of native snakes and lizards (McMurry and Sperry 1941, Parmalee 1953, Whitaker and Shine
2000), such as the short-tailed snake, one of the petitioned species (Highton 1956, Godley et al.
2008). As another example, surveys have shown that introduced turtles are increasing in
abundance in urban areas and may contribute to population declines of native turtles (Bury
2008), including the western pond turtle, another petitioned species (Spinks et al. 2003, Patterson
20006).

The threat of invasive species is expected to increase in the future as the climate warms and as
habitat availability shrinks. Even taxa which are not currently threatened by invasive species are
expected to disappear due to future biological invasions as species adjust their ranges and
humans continue to accidentally and intentionally transport nonnative species (Ricciardi and
Rasmussen 1998). Details on the threats posed by introduced fishes, bullfrogs, fire ants, and
invasive plants are discussed below.

a. Introduced Fishes

The introduction of fish into historically fishless habitats is widely recognized as a threat to
amphibians (e.g., Maxwell and Hokit 1999, Lawler et al. 1999, Goodsell and Kats 1999, Knapp
and Matthews 2000, Pilliod and Peterson 2001, Kats and Ferrer 2003, Vredenburg 2004, Knapp
2005, Welsh et al. 2006, Welsh et al. 2006), and is a threat to 15 percent of the petitioned
species.

Egg, larval, and adult amphibians may be subject to direct predation by introduced warm and
cold water fishes (e.g., Korschgen and Baskett 1963, Licht 1969, Simons 1988, Semlitsch and
Gibbons 1988, Liss and Larson 1991, Vredenburg 2004). Plus, all three amphibian life history
stages are likely to be indirectly effected by the threat of predation due to (1) adult avoidance of
oviposition sites where predators are present (e.g. Resetarits and Wilbur 1989, Hopey and
Petranka 1994), (2) decreased larval foraging and, therefore, growth rates as a result of staying in
refuges to avoid predators (e.g., Figiel and Semlitsch 1990, Skelly 1992, Kiesecker and Blaustein
1998, Tyler et al. 1998), and (3) decreased adult foraging, growth rates, and overwinter survival
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as a result of avoiding areas with fishes (e.g., Bradford 1983). In addition, introduced fish
compete with amphibians for their invertebrate source of prey (Herrig and Shute 2002, Kats and
Ferrer 2003, Strayer 2006). As one example, Joseph et al. (2010) suggest that reductions in the
availability of emerging aquatic insects cause Cascades frogs (Rana cascadae), one of the
petitioned species, to consume more terrestrial prey where trout are present.

While impacts of introduced fishes on reptiles is not as severe, younger age classes of reptiles are
likely to be directly preyed on by nonindigenous fish and are also likely to be negatively affected
indirectly as a result of the loss of amphibians, which they depend on as prey (e.g., Jennings et
al. 1992, Koch et al. 1996). The western pond turtle is one of the petitioned reptile species
threatened by introduced fish; bass (Micropterus spp.) are known to prey on the smallest
juveniles (Holland 1991a).

In addition, commercial piscicides (e.g. rotenone) have often been used to remove unwanted fish
stocks from a variety of aquatic habitats (Schnick 1974), and these chemicals are known to be
toxic to amphibians and reptiles. The impacts of rotenone-containing piscicides on amphibians
and turtles were reviewed by Fontenot et al. (1994) and McCoid and Bettoli (1996). Another
piscicide, antimycin, is also likely toxic to turtles and amphibian larvae (Patla 1998).

b. Bullfrogs

Bullfrogs (Rana catesbeiana) have been implicated in the declines of a number of amphibian and
reptile species (Moyle 1973, Hammerson 1982, Bury and Whelan 1984, Kupferberg 1994, Rosen
et al. 1995, Kupferberg 1997, Lawler et al. 1999). They are a threat to four of the petitioned
species: western pond turtle, western spadefoot, Illinois chorus frog, and foothill yellow-legged
frog. Bullfrogs are native to the eastern United States (Bury and Whelan 1984), but they have
now been widely introduced into permanent waters in all lower forty-eight states, with the
possible exception of North Dakota. Their large size, high mobility, generalized eating habits,
and huge reproductive capabilities have made bullfrogs extremely successful invaders and a
threat to biodiversity (AmphibiaWeb 2012).

All three life history stages of amphibians, as well as smaller aquatic reptiles, may be subject to
direct predation by adult bullfrogs (Korschgen and Baskett 1963, Carpenter and Morrison 1973,
Bury and Whelan 1984, Clarkson and DeVos 1986). Additionally, both the eggs and larvae of
native amphibians may be preyed upon by larval bullfrogs (e.g., Ehrlich 1979, Kiesecker and
Blaustein 1997b). As just one example, recruitment of the western spadefoot — a petitioned
species — is likely unsuccessful in pools with bullfrogs (Santos-Barrera et al. 2004).

Reptile predators that are dependent on larval or adult amphibians as a food source may also be
impacted as a result of the loss of native amphibian larvae from bullfrogs and the presence of
larger bullfrog tadpoles and adults upon which they are unable to efficiently prey (e.g.,
Kupferberg 1994). In addition, chytrid has been found on bullfrogs farmed for international food
trade (Mazzoni et al. 2003). Infected bullfrogs released into the wild may contribute to the
spread of chytrid, impacting other amphibians susceptible to the fungal disease.
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C. Fire Ants

Fire ants threaten six of the petitioned species (more than ten percent). Humans accidentally
introduced red imported fire ants to Alabama decades ago, and the ants have since spread across
the southern U.S. (Wojick et al. 2001), where they are contributing to the decline of native
species (Reagan et al. 2000, Allen et al. 2004). Fire ants have been reported to prey on both eggs
(Moulis 1997) and young (Allen et al. 1997) of reptiles. For example, the fire ant has invaded
the Lower Keys of Florida, and predation has been suggested as a reason for declines in some
snake populations in the Southeastern Coastal Plain (Mount 1981), including the following
petitioned species: Key ringneck snake, Florida pine snake, Rim Rock crowned snake, short-
tailed snake, and southern hog-nosed snake.

d. Plants

Invasive plants are a threat to 15 percent of the petitioned species because they displace native
plants and interfere with the food web. These weeds often form dense stands that can exclude
amphibian and reptile species that are sensitive to changes in microhabitat (Germano and
Hungerford 1981, Scott 1996, Maxwell and Hokit 1999). For example, the Yuman Desert
fringe-toed lizard, a petitioned species, is threatened by non-native annual mustard (Brassica),
which recently invaded southwestern Arizona. The mustard forms thick carpets and degrades
habitat (Arizona Game and Fish Department, as cited in NatureServe 2011).

The hydrophilic salt cedar (Tamarix ramosissima) provides another example of an exotic plant
that is threatening a petitioned species. Salt cedar has become widespread in mesic desert habitat
and is a serious threat to springs and seeps in the region (DeDecker 1991). Because the panamint
alligator lizard requires moist riparian habitats, introduction of tamarisk degrades its habitats and
is a threat.

In addition to directly harming native species, the introduction of weed species may enhance the
probability of successful introduction of other exotic species. For example, there is some
evidence that the survival of exotic bullfrogs is enhanced by the presence of exotic aquatic
vegetation, which provides habitat more suitable to the bullfrogs (Kupferberg 1996).
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Figure 11. Introduced species, such as the bullfrog pictured here, threaten about one-third of the petitioned species.

2. Pollutants

It is well documented that pollutants are contributing to amphibian and reptile declines (e.g.
Buhlmann and Gibbons 1997, Blaustein et al. 2003, Borja et al. 2006), and 16 of the petitioned
species are threatened by pollutants (30 percent). Many substances can be toxic for amphibians
and aquatic reptiles, including heavy metals, pesticides, phenols, fertilizers, roadsalt, mining
waste, and chemicals in runoff (Dodd 1997). Amphibians are particularly vulnerable because the
life history of most amphibians involves both aquatic larvae and terrestrial adults, allowing
exposure to toxicants in both habitats. Plus, many amphibians have skin with vascularization in
the epidermis and little keratinization, allowing easy absorption of many toxicants (Stebbins and
Cohen 1995).

Pollutants can come from point or nonpoint sources. Point source pollution from manufacturing
sites, power plants, and sewage treatment plants is a major cause of aquatic habitat degradation
(Morse et al. 1997, Buckner at al. 2002, Kolpin et al. 2002). Non-point source pollution also
degrades aquatic habitats, particularly when the runoff includes sediments and chemicals from
timber operations, agriculture, or urban and industrial areas. Runoff from urban areas includes
many substances that are harmful for amphibians, turtles and other aquatic organisms, such as
petroleum particles, highway salts, silt, fertilizers, pesticides, surfactants, heavy metals, and pet
wastes (deMaynadier and Hunter 1995, Neves et al. 1997, Turtle 2000, Buckner et al. 2002,
Karraker and Gibbs 2011). These substances accumulate in aquatic herpetofauna and cause
chronic effects. For example, eggs of the western pond turtle (a petitioned species) tested in
Oregon contained low concentrations of organochlorine pesticides and PCBs, along with heavy
metals mercury and chromium (Henny et al. 2003).

Many studies have demonstrated the harmful effects of chemical contamination on amphibians
(reviewed in Cooke 1981, Hall and Henry 1992, Boyer and Grue 1995, and Carey and Bryant
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1995). The consequences of chemical stressors are lethal, sublethal, direct and indirect. The
sublethal affects of contaminants include hampered growth, development and behavior, which
could lead to developmental and behavioral abnormalities (Bridges 1997, Bridges 2000) and may
alter susceptibility to predation (Bridges 1999a) and competition and decrease reproductive
success (Bridges 1999b, Relyea and Mills 2001, Boone and Semlitsch 2002). Chemical
contaminants also weaken the immune system making amphibians and reptiles more susceptible
to parasites, disease, and UV radiation (Blaustein et al. 2003, Christin et al. 2003, Daszak et al.
2003, Gendron et al. 2003). Endocrine disruption caused by contaminants can also lead to
demographic shifts in aquatic reptile populations (EPA undated, Guillette et al. 1994, Gibbons et
al. 2000). Other contaminates indirectly affect amphibians by altering food web dynamics
(Boone and Bridges 2003).

Pesticides, in particular, threaten 13 petitioned species, which represents 25 percent of the
petitioned species. For example, Blanding’s turtles in Nebraska were found to be highly
susceptible to the highly persistent pesticide dieldrin that was applied to cornfields for insect
control and accumulated in wetland habitat (Congdon and Keinath 2006). To be sure, numerous
studies have examined the harmful effects of pesticides on amphibians and reptiles (e.g.
Saunders 1970, Harfenist et al. 1989, Johnson and Prine 1976, Bergeron et al. 1994, Gendron et
al. 1997, Bridge et al. 2002). Many pesticides result in decreased growth rate and inhibition of a
predator response in amphibians (e.g., Berrill et al. 1993 and Berrill et al. 1994). Other
pesticides, such as atrazine, are endocrine disrupters that can cause demasculination and
feminization of male frogs (Hayes et al. 2002a, 2002b, 2003, 2006). In a U.S. Geological
Survey study of agricultural areas, 75 percent of stream water samples nationwide contained
atrazine (Gilliom et al. 2006).

The impacts of the insecticide carbaryl on amphibians are well studied (e.g. Reylea and Mills
2001). Bridges (1999a, 1999b, 1997, 2000) found that sublethal concentrations of carbaryl alters
tadpole behavior, making them more vulnerable to predation, and decrease feeding rates
resulting in a smaller size at metamorphosis. Davidson et al. (2007) found that sublethal
exposure to carbaryl likely inhibits the innate immune defense of foothill yellow-legged frogs,
one of the petitioned species, and increases susceptibility to disease.

3. Sedimentation

Sedimentation is a threat to several of the petitioned species, including the wood turtle, Carolina
gopher frog, foothill yellow-legged frog, California giant salamander, Cascade Caverns
salamander, green salamander, Cascade torrent salamander, Columbia torrent salamander, and
Olympic torrent salamander. Numerous studies have documented reductions of amphibian
densities or populations of their invertebrate prey in streams experiencing sediment loading
(Morse et al. 1997, Richter 1997, Welsh and Ollivier 1998, Semlitsch 2000). In particular,
studies have shown that fine sediments, which may enter the stream through logging, mining,
grazing, roads, and construction, may reduce salamander densities (Hawkins et al. 1983,
Southerland 1986, Smith and Grossman 2003, White 2004). The impacts of sedimentation may
be further heightened if the sediments contain toxic materials.
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Figure 12. Pollutants such as pesticides threaten 30 percent of the petitioned species, especially the amphibians.

4. UV Radiation

UV radiation threatens some of the petitioned species, including the Cascades frog and foothill
yellow-legged frog. Ambient levels of UV-B radiation in the atmosphere have risen significantly
over the past few decades most likely due to decreases in stratospheric ozone, climate warming,
and lake acidification (AmphibiaWeb 2012). Because amphibian eggs lack shells and adults and
tadpoles have thin delicate skin, they are extremely vulnerable to increased levels of UV-B
radiation (AmphibiaWeb 2012).

Researchers have found that UV-B radiation can kill amphibians directly, cause sublethal effects
such as slowed growth rates and immune dysfunction, and work synergistically with
contaminants, pathogens, and climate change (Kiesecker and Blaustein 1995; Long et al. 1995;
Anzalone et al. 1998; Blaustein et al. 1996, 1998; Belden and Blaustein 2002a). For example,
in the Cascades frog, exposure to UV-B increases embryo mortality, causes retinal damage,
developmental and physiological abnormalities, and hampers antipredator behavior (Blaustein et
al. 1994, Hays et al. 1996, Fite et al. 1998, Kats et al. 2000, Hatch and Blaustein 2000). It is
likely that increases in ambient levels of UV-B radiation have contributed to some amphibian
population declines (Blaustein and Wake 1995).
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5. Isolation

We identified isolation as a threat to 31 of the petitioned species, especially many of the
salamander species, which generally have low dispersal abilities and often exist in remnants of
suitable habitat. Habitat connectivity is a key to regional viability of amphibian and reptile
populations (Hecnar and M’Closkey 1996, Semlitsch et al. 1996, Semlitsch and Bodie 1998,
Skelly et al. 1999, Marsh and Trenham 2001, Rothermel and Semlitsch 2002). Isolated
populations are more likely to go extinct in the long run than populations that are slightly
connected (Hanski 1999). This is because small and isolated populations are more susceptible to
extirpations due to stochastic events, human impacts, and environmental factors (Soulé 1987,
Begone et al. 1990). And isolated populations are unlikely to be recolonized following a local
extinction (Semlitsch and Bodie 1998). In addition, lack of gene flow may cause loss of genetic
variability due to random genetic drift (Wright 1931) and inbreeding depression may occur
(Franklin 1980). And the loss of genetic diversity can affect a population’s ability to respond to
environmental changes, confounding the effects of climate change, contaminants, and introduced
species.

6. Climate Change

Climate change is a threat to 20 of the petitioned amphibian and reptile species, and it is likely
responsible for observed population declines in some amphibians and reptiles (Donnelly and
Crump 1998, Pounds et al. 1999, Araujo et al. 2006, Daszak et al. 2005, Pounds et al. 2006).

Climate change is already causing a rise in temperatures across the United States and an increase
in extreme weather events, such as droughts and floods (Parmesan et al. 2000, NSC 2003, CCSP
2008, Karl et al. 2009). This is particularly problematic for amphibian and reptile populations
because they are ectothermic. As such, they are sensitive to changes in air and water
temperature, precipitation, and the hydroperiod (length of time and seasonality of water
presence); their body temperatures and activity cycles are dependent on the presence of optimal
environmental conditions (Carey and Alexander 2003, Lind 2008). For example, an early
breeding season for the Illinois chorus frog, one of the petitioned species, makes it susceptible to
sudden freezes (Packard et al. 1998, Tucker 2000).

Some amphibians have shown a trend towards earlier breeding, apparently in response to global
warming (Beebee 1995, Blaustein et al. 2001, Gibbs and Breisch 2001). If such shifts in
activities occur inconsistently with other ecological events (e.g., emergence of their insect prey),
growth and survival rates would be affected. Plus, some reptile species, such as the spotted turtle
(one of the petitioned species), exhibit temperature-dependent sex determination during egg
incubation that could be influenced by changes and variability in global climates (Gibbons et al.
2000, Hawkes et al. 2007). Temperatures outside of their thermal optima will also cause
physiological stresses for amphibians and reptiles (Lind 2008) and may affect body size, which
in turn affects reproductive rate (Reading 2007).

Also, many amphibians require aquatic habitats for egg laying and larval development and moist

environments for post-metamorphic life stages (Deullman and Trueb 1986, Wells 2007). Pond-
breeding amphibian species require water bodies that do not dry up before their tadpoles can
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metamorphose (Lind 2008). Species associated with ephemeral waters, such as shallow ponds
and intermittent streams, may be particularly vulnerable to altered precipitation patterns (Dodd
1997, Lind 2008, McMenamina et al. 2008). These include several of the petitioned species,
including the western spadefoot, Carolina gopher frog, and Illinois chorus frog. Long-term
droughts likely already have caused some gopher frog populations to disappear because of
insufficient population recruitment (Florida Fish and Wildlife Conservation Commission 2011).

In general, particular ecological communities are expected to move upward in both elevation and
latitude in response to climate change (Walther et al. 2002). For example, van Dijk and Harding
(2010) suggest that global warming is likely to tip southern populations of the wood turtle (a
petitioned species) towards extinction. As with other species, montane and higher-latitude
populations of amphibians and reptiles are most at risk (Root et al. 2003). An already
fragmented landscape will impede the ability of species to respond to climate-induced habitat
changes (Halpin 1997).

Many of the petitioned species, especially the salamanders, have narrow elevational ranges along
altitudinal gradients, with essentially no latitudinal or longitudinal ranges at all; those restricted
to near the tops of mountains may experience range collapse under a climatic warming scenario,
because suitable environmental conditions no longer exist locally (Rovito et al. 2009, Early and
Sax 2011). The following petitioned salamander species are threatened by climate change: Inyo
Mountains salamander, lesser slender salamander, Kings River slender salamander, Caddo
Mountain salamander, Fourche Mountain salamander, Peaks of Otter salamander, Weller’s
salamander, green salamander, Cascade torrent salamander, Columbia torrent salamander, and
Olympic torrent salamander.

Sea level rise due to climate change is a threat to several of the petitioned species, including the
Key ringneck snake, Rim Rock crowned snake, and Cedar Key mole skink. For example, the
Florida Fish and Wildlife Conservation Commission (2011a) explains that habitat on Big Pine
Key — essential for the Key ringneck snake and Rim Rock crowned snake — is being lost due to
sea level rise. In the best-case scenario, a sea level rise of 18 cm (7 inches) by Year 2100 would
inundate 34 percent of Big Pine Key, resulting in the loss of 11 percent of the island’s upland
habitat (FFWCC 2011a). In the worst-case scenario, a sea level rise of 140 cm (4.6 feet) by Year
2100 would inundate 96 percent of Big Pine Key.

Climate-driven changes are likely to combine with other human-induced stresses to further
increase the vulnerability of natural ecosystems to pests, invasive species, and loss of native
species (Karl et al. 2009). For example, changes in climatic regimes are likely to increase
pathogen virulence and amphibian and reptile susceptibility to pathogens (Pounds et al. 2006,
Pounds et al. 2007, Gervasi et al. 2008, Alford 2011). Similarly, warm water invasive species
(e.g., bullfrogs, some fishes in the western United States) are a concern to native species and may
expand their ranges given warming trends. In a changing climate, populations of some pests
such as red fire ants and rodents, better adapted to a warmer climate, are projected to increase
(Karl et al. 2009).
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ed droughts is one effect of climate change, which impacts many of the petitioned species.

Figure 13. Increas

%

7. Svnergies and Multiple Causes

The risk of extinction for the petitioned species is heightened by synergies between threats, as
most species face multiple threats and these threats interact and magnify each other (see, e.g.
Kiesecker et al. 2001, Gendron et al. 2003, Pounds et al. 2006). For example, UV-B rays have
been directly implicated as a cause of increasing bacterial Saprolegina infections in the Cascades
frog (a petitioned species) that lead to mass population declines in some areas (Kiesecker and
Blaustein 1995). In addition, Kupferberg et al. (2009a) presented data supporting a link between
periods of unusually warm summer water temperatures in a northern California river, outbreaks
of the parasitic copepod Lernaea cyprinacea, and malformations in tadpoles and young of the
year foothill yellow-legged frogs, another petitioned species.

skoksk

All of the petitioned species are threatened by one or more of the above factors and many face
numerous overlapping threats to their continued existence. Due to the magnitude and imminence
of the threats facing the amphibians and reptiles in this petition, they all warrant protection under
the Endangered Species Act. The Act has been 99 percent successful at preventing the extinction
of listed species and is the best tool available for reversing the amphibian and reptile extinction
Crisis.
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V. SPECIES ACCOUNTS

TURTLES

Western Pond Turtle (Actinemys marmorata)
Wood Turtle (Glyptemys insculpta)
Spotted Turtle (Clemmys guttata)
Rio Grande Cooter (Pseudemys gorzugi)
Alligator Snapping Turtle (Macrochelys temminckii)

Blanding’s Turtle (Emydoidea blandingii)
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Scientific Name:

Actinemys marmorata (formerly Clemmys marmorata)
Common Name:

Western Pond Turtle or Pacific Pond Turtle

G Rank:

G3

IUCN Red List:

Vulnerable (assessed in 1996, now under review)

NATURAL HISTORY, BIOLOGY, AND STATUS

Range:

Distribution and abundance of the western pond turtle have declined as a result commercial
exploitation for the pet trade, habitat loss and degradation, introduced species, and (locally)
disease. The western pond turtle is discontinuously distributed and generally uncommon or rare
from western Washington (Puget Sound region, at least formerly) south to northwestern Baja
California (known only from the Pacific slopes of the San Pedro Martir) (Buskirk 1990, Bury
and Germano 2008, NatureServe 2011). In Washington, the turtle has been essentially extirpated
from historic habitat in the lower Puget Sound, and only two populations remain in the Columbia
River Gorge (Allen et al. 2003). In May 2002, the Canadian Species at Risk Act listed the
Pacific pond turtle (another common name for the western pond turtle) as being extirpated in
Canada.
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Habitat:

The western pond turtle is found in permanent and intermittent waters of rivers, creeks, small
lakes and ponds, marshes, irrigation ditches, and reservoirs (NatureServe 2011). It is sometimes
found in brackish water. In a northern California stream, deep large pools with logs, branches, or
boulders were favored sites (Bury 1972). The turtle commonly basks on land, near or away from
water (Rathbun et al. 2002). The name “pond” turtle is something of a misnomer because this
species more frequently lives in lotic habitats and spends a lot of time in terrestrial habitats
(Ernst and Lovich 2009, p. 182).

To be sure, terrestrial habitat may be just as important as aquatic habitat for this turtle (Ernst and
Lovich 2009). In some populations, males utilize terrestrial habitat for some portion of ten
months annually, while females are on land during some of all months because of nesting and
overwintering activities (Reese and Welsch 1997). In San Luis Obispo County, California,
radio-tracked turtles spent 34-191 (mean 111) days in terrestrial refuges, generally under leaf
litter in woodland and coastal sage scrub habitats, mainly from October to February (n =43
turtle-years) (Rathbun et al. 2002). However, some did not leave aquatic habitat, and this
flexibility occurs throughout the range of the species (Rathbun et al. 2002).

The western pond turtle usually nests on sandy banks near water or in fields or sunny spots up to
a few hundred meters from water (Storer 1930, Nussbaum et al. 1983). In San Luis Obispo
County, California, females nested in open areas with little vegetative cover that were 6-80 m
(mean 28.2 m) (possibly up to 170 m) from water, 0.5-17.5 m in elevation above creek beds
(Rathbun et al. 2002).

Biology and Taxonomy:

Mating, which has been rarely observed, typically occurs in late April or early May, but may
occur year-round (Holland 1985a, 1991b). Females emigrate from the aquatic site to an upland
location that may be a considerable distance (400 m or more) from the aquatic site to nest, but is
often less, and deposit from 1-13 eggs that have a thin, but hard (calcified) outer shell in a
shallow (ca. 10-12 cm deep) nests excavated by the females (Holland 1991a; Rathbun et al.
1992, 1993). Females may lay more than one clutch a year (Rathbun et al. 1993). Most
oviposition occurs during May and June, although some individuals may deposit eggs as early as
late April and as late as early August (Storer 1930; Buskirk 1992; Rathbun et al. 1992, 1993; D.
Holland, pers. comm. as cited in Jennings and Hayes 1994).

Age and size at reproductive maturity varies with latitude (Jennings and Hayes 1994). In
California, reproductive maturity occurs at between 7 and 11 years of age, and approximately
110-120 mm CL, with turtles maturing at a larger size and a more advanced age as one moves
north, and males generally maturing at a slightly smaller sizes and younger ages than females (D.
Holland, pers. comm. as cited in Jennings and Hayes 1994). Data on longevity are lacking, but
western pond turtles are thought to be long-lived since the minimum age of a recaptured
individual was 42 years from a population studied in northern California (Trinity County: B.
Bury and D. Holland, pers. comm. as cited in Jennings and Hayes 1994).
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Western pond turtles are dietary generalists and highly opportunistic (Holland 1991a), and will
consume almost anything that they are able to catch and overpower. The most prominent part of
western pond turtle behavior is the activities they perform to thermoregulate, which vary with
ambient temperature based on time of day and season (Jenning and Hayes 1994). Ernst and
Lovich (2009, p. 173-182) and Bury and Germano (2008) summarize additional information on
reproduction and other aspects of western pond turtle biology.

NatureServe (2011) explains that based on morphological data, Holman and Fritz (2001) split
Clemmys as follows: Clemmys guttata was retained as the only member of the genus; Clemmys
insculpta and C. muhlenbergii were placed in the genus Glyptemys (as first reviser, Holman and
Fritz gave Glyptemys Agassiz, 1857, precedence over the simultaneously published genus
Calemys Agassiz, 1857); and Clemmys marmorata was transferred to the monotypic genus
Actinemys.

Population Status:

The western pond turtle qualifies for endangered species status because it is declining rangewide
with many areas experiencing extirpations because of past collection pressure and ongoing
habitat destruction. The western pond turtle is declining in abundance rangewide, especially in
the northernmost part and southern one-third of the range (NatureServe 2011). Specifically,
three areas show marked and significant declines in populations: southern California from Baja
up to Ventura, the Central Valley of California, and the northernmost populations in Washington
and perhaps Oregon (Bury and Germano 2008). Today, only northern California and southern
Oregon support large populations but even in those areas their status is uncertain (Ernst and
Lovich 2009, p. 181). The species was a candidate for federal protection until the FWS
eliminated the C2 category, but it currently receives no federal protection under the ESA.

Moreover, areas where the turtles have experienced significant declines and extirpations must be
considered significant portions of the range because of the unique genetic variation in those areas
that is essential to longterm viability of the species. Spinks and Shaffer (2005) identified four
major clades of the western pond turtle. These included a large Northern clade composed of
populations from Washington south to San Luis Obispo County, California, west of the Coast
Ranges; a San Joaquin Valley clade from the southern Great Central Valley; a geographically
restricted Santa Barbara clade from a limited region in Santa Barbara and Ventura counties; and
a Southern clade that occurs south of the Tehachapi Mountains and west of the Transverse Range
south to Baja California, Mexico.

In Oregon, the western pond turtle occurs widely but in low to very low densities (Holland
1993). Researchers observed the turtles in 83 of 313 sites surveyed in 1991 (Holland 1993). In
the Willamette Valley in Oregon, western pond turtles appear to have declined to a level that
represents roughly one percent of historic levels (Holland 1991a).

In Washington, the total population in the early 1990s was fewer than 100 individuals in the wild

(Andelman and Gray 1992). The species survives in the state only in two populations in the
Columbia River Gorge (Allen et al. 2003).
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In California, there are probably a couple hundred extant occurrences statewide (Jennings and
Hayes 1994). Many populations in California are small and declining with low viability
(Jennings and Hayes 1994). In California’s Central Valley, Germano and Bury (2001) surveyed
55 sites and they detected turtles at only 15 sites, and only 5 sites had sizable populations. Much
of the natural habitat for the species in the Central Valley has been eliminated (Bury and
Germano 2008). Brattstrom and Messer (1988) found that few viable populations remain in
southern California and that only 6-8 viable populations remain south of the Santa Clara River
system (including the desert slope) in California (Holland 1991a). As Jennings and Hayes
explains: “[M]ost western pond turtle populations examined in this region appear to show an age
(size) structure increasingly biased toward adults, indicating little or no recruitment is taking
place.” The decline in southern California has been rapid (Brattstrom 1988). In Baja California,
most historic populations have been extirpated and only a few populations remain at remote
localities (Holland 1991a).

The situation has undoubtedly declined since these studies published their findings. Moreover,
the western pond turtle populations in some areas of northern California (e.g., the drainages
entering Clear Lake, and portions of the Klamath River system in California) “are in equally
serious or worse condition than those in southern California” (Jennings and Hayes 1994).

THREATS
Habitat alteration and destruction:

Decline of the western pond turtle is largely due to alteration, loss, and fragmentation of habitat
(Bury and Germano 2008). Many populations have been lost as a result of urbanization and
agricultural development in the area south of central California (Rathbun et al. 1992). And
extensive draining of wetlands and habitat alteration in the last 100 years have left few aquatic
areas in the Central Valley of California, where the species has seriously declined (Germano and
Bury 2001, Bury and Germano 2008).

Massive water development projects have changed the location, flow, and use of water across
most of the range of the species, particularly in the Central Valley of California (Bury and
Germano 2008). Construction of dams on many rivers results in cooler water temperatures and
faster flowing water, which is likely detrimental to turtle populations (Reese and Welsh
1998a,b). Also, the reservoirs behind these dams are likely unsuitable habitat because
recreational activities such as fishing and skiing likely disturb the turtles (Bury and Germano
2008). In addition, some of these reservoirs have large draw downs seasonally, which inhibits
growth of aquatic vegetation and associated invertebrate populations that are prey for turtles
(Bury and Germano 2008). In northern California, damming of the mainstem Trinity River has
likely negatively impacted juveniles (Reese and Welsh 1998). Specifically, the artificially colder
thermal regime created by the hypolimnetic releases from the dam appears to be influencing the
turtles’ thermoregulatory behavior and forcing these animals to compensate by seeking
alternative aquatic thermal refugia (Bettaso et al. 2006).
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In addition, Jennings and Hayes (1994) explains that abusive grazing practices have eliminated
many populations (see also Holland 1991a). And according to Holland (1994), road mortality
probably matches or exceeds all other anthropogenic effects.

Overutilization:

Many populations declined as a result of historical commercial exploitation (Bury and Germano
2008, NatureServe 2011). As a relatively large turtle, the species was once widely utilized for
food (Bury and Germano 2008, Ernst and Lovich 2009). Populations around San Francisco and
in the Sacramento-San Joaquin River Delta were persecuted mercilessly for the food market
(Bettelheim 2005).

The pet trade has also seriously reduced some populations. Bury (1989) reported that one pet
wholesaler obtained about 500 individuals from a southern California lake. Betteleheim (2005)
reports that large numbers were removed from southern California rivers and streams in the
1970s and 1980s.

In addition, some turtles are deliberately shot while basking and others are inadvertently caught
while fishing (Bury and Germano 2008). Surveys in Oregon also indicate that western pond
turtles are frequently caught on baited hooks and are subsequently released carrying a hook that
can significantly impair or entirely prevent normal feeding (Mader 1988). Based on the weight
loss observed in such turtles, a high likelihood exists that most of the individuals caught in this
manner ultimately perish if released without removal of the hook.

Disease or predation:

In Washington, decline was exacerbated by an upper respiratory disease epidemic in 1990,
leaving a total population of fewer than 100 individuals in the wild (Andelman and Gray 1992).
Observations also suggest the potential occurrence of a similar disease syndrome in one northern
California population (Jennings and Hayes 1994). As such, disease should be considered a threat
to the western pond turtle.

The native raccoon can be a problem in situations where turtle habitat occurs in urban
environments because of artificially high raccoon populations associated with supplemental food
from human habitations (Bury and Germano 2008).

Inadequacy of existing regulatory mechanisms:

The western pond turtle has special status under state law within its entire native range (Bury and
Germano 2008). It is listed as state endangered in Washington, sensitive/critical in Oregon, and
a species of special concern in California. But none of these laws confer effective protection of
habitat. Some successful recovery actions have occurred in Washington and a conservation
strategy drafted for California, but these initiatives are merely voluntary and must be considered
inadequate (Allen et al. 2001, Ashton and Welsh Jr. 2009, vander Haegen et al. 2009). Federal
protection would lead to more resources being devoted to these and other recovery actions.
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Some habitat for the turtle is protected in waters designated as Wild and Scenic Rivers but this
protection applies to few rivers within the turtle’s range. In addition, the turtle occurs in some
state and federal parks but habitat management practices that harm the turtles are not prohibited.
Moreover, only a small fraction of the turtle’s habitat is found in these areas.

In 1991, a Western Pond Turtle Group was established to foster communication and coordinate
research and develop a strategic plan for its conservation (Bury and Germano 2008). Despite
these efforts, the western pond turtle continues to decline.

Other factors:

Nonnative turtles, including Trachemys scripta, likely have negatively affected western pond
turtles through competition for basking sites and introduction of disease (Spinks et al. 2003,
Patterson 2006).

In addition, introductions of non-native predators (bullfrogs and bass) have likely been
detrimental (NatureServe 2011). Bullfrogs prey on hatchling or juvenile turtles (Moyle 1973,
Holland 1991a). Bass (Micropterus spp.) are also known to prey on the smallest juveniles
(Holland 1991a).

Chemical contaminants also threaten the western pond turtle. Spills of diesel fuel and other
chemicals have harmed turtles in California and Oregon locations in the last few decades
(Holland 1994, Luke and Sterner 2000, Lovich and Meyer 2002), sometimes with disastrous
effects (Ernst and Lovich 2009, p. 181). Eggs of this turtle tested in Oregon contained low
concentrations of organochlorine pesticides and PCBs, along with heavy metals mercury and
chromium (Henny et al. 2003).

Finally, remaining isolated clusters of the turtles are separated by inhospitable areas of cities and
roads (Bury and Germano 2008). As such, isolation should be considered a threat to the turtle.
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Scientific Name:
Glyptemys insculpta
Common Name:
Wood Turtle

G Rank:

G3

IUCN Red List:
Endangered

NATURAL HISTORY, BIOLOGY, AND STATUS

Range:

The wood turtle is found in eastern North America, from Cape Breton Island, Nova Scotia, New
Brunswick, and Quebec in Canada; south to northern Virginia and Eastern Panhandle of West
Virginia; west through the Great Lakes region (including southern Ontario) to eastern Minnesota,
northeastern lowa, and western Pennsylvania (Bleakney 1963, Gilhen and Grantmyer 1973,
Green and Pauley 1987, Quinn and Tate 1991, Conant and Collins 1991, Harding 1997). It may
have once occurred in northeastern Ohio (Thompson 1953). Multiple factors such as dam
construction, agriculture, and urban expansion have contributed to the reduction of suitable sites
across its distribution range (Litzgus and Brooks 1996, Mitchell and Klemens 2000).
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Habitat:

Wood turtles live along permanent streams during much of each year but in summer may roam
widely overland and can be found in a variety of terrestrial habitats adjacent to streams,
including deciduous woods, cultivated fields, and woodland bogs, marshy pastures. Use of
woodland bogs and marshy fields is most common in the northern part of the range (NatureServe
2011). Basking sites include emergent logs over deep stream channels, stream banks, and
woodland openings with low ground cover (Ernst and Lovich 2009).

Wood turtles overwinter in bottoms or banks of streams where water flows all winter, including
pools underneath a layer of ice (NatureServe 2011). Underwater muskrat burrows, beaver
lodges, or over-bank root systems also may be used as winter hibernation sites (Ernst 1986).

Biology and Taxonomy:

The wood turtle is endemic to North America. It is in the genus Glyptemys, a designation given
to only one other turtle: the bog turtle (Glyptemys muhlenbergii).

Like most turtle populations, the viability of wood turtle populations is dependent upon long-
lived adults. Wood turtles have delayed maturity, low fecundity (small clutch size and one clutch
per year), high nest predation, and high juvenile mortality rates. As a result, recruitment in most
populations is quite low. This low recruitment must be balanced by high adult survival rates, and
therefore stable populations depend on stable numbers of adults reproducing at fairly constant
rates (see also Harding 1991, Harding 1997). Combining an increase in adult mortality rate
(even a very small increase) with a high juvenile mortality rate can lead to rapid decline

and extirpation (Congdon et al. 1993, 1994; Compton 1999).

The combination of late maturity, low reproductive success, and long-lived adults also results in
a population structure skewed heavily toward adults (NatureServe 2011). These characteristics
combine to delay the detection of population declines (NatureServe 2011). A given population
may in fact be a “ghost population” in which adults are surviving from year to year but there is
no successful reproduction (Bowen and Gillingham 2004). In addition, low mobility and the
tendency to home reduces the probability of recolonization of decimated wood turtle populations
(NatureServe 2011).

Unusual feeding behavior has been observed in wood turtles: wood turtles sometimes cause
earthworms to come to the surface by stomping their front feet (Ernst and Lovich 2009).

Population Status:
The wood turtle qualifies for endangered species status because it is rare and declining across its
range and it is subject to continuing threats of habitat destruction, overcollection, and predation.

It is considered to be one of the most endangered freshwater turtles in North America and is
classified as Endangered in most of the states in which it occurs (Garber et al. 1994, Klemens
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2000, Castellano et al. 2009). The principal factor leading to the decline of this species is habitat
loss caused by dam construction, agriculture, and urban development (Saumure and Bider 1998,
Klemens 2000).

Available evidence indicates that the wood turtle is declining across its range (Ernst and
McBreen 1991, Harding 1991, Ernst and McBreen 1991c, Farrell and Graham 1991, Klemens
1993, Garber and Burger 1995, Lovich 1995, Burger and Garber 1995, Dahl 1996, Oldfield
1996, Litzgus and Brooks 1996, Levell 1997, Buech et al. 1997a, Burke et al. 2000, Ernst 2001b,
Harding 2002, Bowen and Gillingham 2004, Daigle and Jutras 2005, Daigle and Jutras 2005,
Akre and Ernst 2006, Jones 2009, NatureServe 2011). Decline in population size over the past
three generations (which likely exceeds 50 years) probably has been substantial (NatureServe
2011, van Dijk and Harding 2010). It is still extant in all 21 states and Canadian provinces from
which recorded but it is not known to be stable or increasing in any substantial portion of the
range (NatureServe 2011).

Harding and Bloomer (1979) describe the loss of the turtle from the Northeast: “This species was
common in many parts of northern New Jersey in the 1950’s. Today it is almost totally
eradicated from eastern and north-central New Jersey due to urban development, and is declining
rapidly in much of northwestern New Jersey, southeastern New York, and eastern
Pennsylvania.” It is widespread but apparently rare in Maine (Hunter et al. 1992).

The wood turtle is also declining from the southern parts of its range. The situation has
undoubtedly worsened since 1991 when Ernst and McBreen wrote: “Recent development in
Fairfax and Loudoun counties threatens the existence of 33 percent of the reported localities in
Virginia, and three additional unreported populations in Fairfax and Arlington counties have
disappeared since 1979 because of habitat destruction. . . . As the human population of northern
Virginia continues to spread westward, colonies of the Wood Turtle in the Shenandoah

Valley may be threatened or eliminated.”

In the Great Lakes region, this species is generally uncommon to rare (Harding 1997). It is rare
in Minnesota and uncommon even in suitable habitat (Oldfield and Moriarty 1994). Field data
suggest a nearly complete lack of recruitment in lowa (Spradling et al. 2011).

The species has disappeared from the southern parts of both Ontario and Quebec in conjunction
with development and high road densities (COSEWIC 2007). In southern Quebec, a local
population in an agricultural area along the Sutton River declined by 50 percent over seven years
(Daigle and Jutras 2005). Indeed, much of the turtle’s habitat in Canada has been permanently
modified by human activity (Kerr and Deguise 2004).

Ernst and Lovich (2009, p. 262) summarize available literature on wood turtle density across its
range.

THREATS

As explained below, habitat destruction, human exploitation, agricultural accidents, and highway
mortality are the greatest causes of adult mortality (Ernst and McBreen 1991c¢, Harding 1991,
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Garber and Burger 1995, Buech et al. 1997a, Ernst 2001b, Wilson et al. 2003a, Daigle and Jutras
2005, Desroches and Picard 2005, VDGIF 2005, Saumeure et al. 2007).

Habitat alteration and destruction:

Habitat degradation, fragmentation and destruction are serious problems across the wood turtle’s
range. Since the submission of a wood turtle listing petition in 1994 (RESTORE et al. 1994),
human populations and development within the turtle’s range have substantially increased and
the amount of habitat destroyed, degraded, and/or fragmented has gotten substantially worse.

On private land, specific threats include residential and recreational developments (particularly
second homes/cabins) and associated infrastructure (van Dijk and Harding 2010). To be sure, in
the eastern part of its range, urbanization is responsible for destroying much wood turtle habitat
(Harding and Bloomer 1979, Ernst and McBreen 1991).

Land management practices in the public lands where the main populations are located also
threaten the turtles. Potential threats include damming, streambank stabilization, and intensive
timber harvesting activities within 300 m of inhabited wetlands (Harding and Bloomer 1979,
Harding 1991, Buech and Nelson 1997, Bower and Gillingham 2004). For example, Compton
(1999) found that damming and subsequent flooding through water release destroyed 25 percent
of nests in Maine. Damming and channelization of rivers and streams is destroying wood turtle
habitat across its range (Harding and Bloomer 1979, Harding 1991, Buech and Nelson 1997).

In addition, certain fisheries management practices, such as sand bank stabilization and the
digging of sand traps in streams, can eliminate nesting sites and reduce preferred turtle habitat
(Harding 1997, Bower and Gillingham 2004). Wusterbarth (2000) found that wood turtles
appeared to prefer unstabilized rather than stabilized banks for nesting along the Manistee River.

Development near wood turtle habitat also increases human access and likely leads to
overexploitation, which is discussed below. In Connecticut, two formerly stable wood turtle
populations declined drastically after a protected drinking water supply area was opened to
recreational use (Garber and Burger 1995). Presumably, most of the turtles that disappeared were
taken by people (NatureServe 2011). As another example, wood turtle decline have been
observed at sites in Minnesota subject to a variety of recreational uses (Oldfield 1996).

With increasing development, adult mortality due to road traffic also increases (Harding 1997).
Fatal encounters with recreational vehicles and agricultural machinery also increase with
development (van Dijk and Harding 2010). Populations of turtles cannot remain viable in the
face of the additional adult mortality caused by road-kill, and as such, road kill from vehicle use
on roads is a primary threat (Gibbs and Shriver 2002, Steen et al. 2006, Langen et al. 2009).
Numerous observers have seen wood turtles killed on roads (see, e.g., Krichbaum 2009, Akre
and Ernst 2006, Ernst 2001a, and Langen et al. 2007). Biased sex ratios are a harmful secondary
effect of road mortality because female turtles are more likely to cross roadways and be hit than
are males (Steen et al. 2006).
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Mortality from mowing of agricultural fields in another significant threat (Akre and Ernst 2006,
Castellano et al. 2008, Erb and Jones 2011). In fact, studies have reported substantially higher
rates of mortality resulting from agricultural activities than from automobiles (Saumure 2004,
Saumure et al. 2007, Jones 2009). A study in Quebec indicated that agricultural practices
resulted in reduced growth rates and recruitment as well as increased adult mortality (Saumure
and Bider 1998). Moreover, Daigle and Jutras (2005) reported a 50 percent decline in the
number of wood turtles at an agricultural site over a seven-year period (see also Saumure et al.
2007). Significant annual mortality (13.4 percent) due to agricultural mowing has been reported
in Massachusetts (Jones 2009b). Tingley et al. (2009) reported that mowing is the major source
of human-induced mortality in wood turtles in Nova Scotia.

At a region-wide scale, much wood turtle habitat has been taken over by agricultural operations
(Sanderson et al. 2002). In many places (e.g., the Shenandoah Valley of Virginia, eastern
Ontario, southern Wisconsin) the turtles have apparently been extirpated (Brewster 1985, Kerr
and Deguise 2004, Akre and Ernst 2006).

In addition, areas in Pennsylvania within the turtle’s range (e.g., Indiana County) are severely
impacted by acid mine drainage and atmospheric deposition of acids (Lovich and Lovich 1996).

Overutilization:

Experts in most states surveyed mentioned collecting as a major threat in their state (NatureServe
2011). In the past, collection of wood turtles by biological supply houses likely led to population
declines and extirpations, particularly in Wisconsin (Harding and Bloomer 1979, Vogt 1981).
Collection for food has been a threat in the eastern part of the range (Harding 1991), and is likely
responsible to some extent for current population reductions. A turtle researcher in Wisconsin
tracked a transmittered turtle to a dumpster and found remains of over 60 other wood turtles that
had been killed for food by one individual (COSEWIC 2007).

Presently, overcollection for the pet trade is seriously impacting the wood turtle (Harding 1991),
which is known as one of the most handsome of all North American turtles (Ernst and Lovich
2009). Burger and Garber (1995) stated that humans find wood turtles “irresistible” and
generally remove them or at least displace them when they are found. The turtle’s apparent
intellect (Tinklepaugh 1932) and “striking appearance” (Carr 1952) have certainly boosted its
popularity as a pet. Wood turtles are perhaps the most valuable legally traded native species of
turtle in the country (Franke and Telecky 2001, Reed and Gibbons 2003).

Entire populations along some streams have been eliminated (NatureServe 2011). Collectors can
easily remove an entire population along many miles of stream in only one or two seasons of
collecting by timing collection to coincide with the turtles” emergence from hibernation
(NatureServe 2011). The wood turtles tend to clump in numbers at certain spots during
hibernation and are therefore “very vulnerable to collectors” (Farrell and Graham 1991). Asa
result of collection pressure, the distribution is discontinuous and gene flow has certainly been
reduced in some areas (NatureServe 2011).
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Most states and provinces in the range now have laws prohibiting mass collection and
commercial use. Yet illegal collection is ongoing. For example, in March of 2009, 18
individuals were charged in New York for the illegal sale of reptiles and amphibians, including
wood turtles (NYDEC 2009). Enforcement of laws protecting the turtles is difficult because it is
not illegal to sell wood turtles in the rest of the United States, or to export them. Wood turtles
commonly show up in pet stores on the west coast, and they are also shipped to Japan and
Europe (NatureServe 2011). Sale prices in Europe were reported to exceed US $100
(NatureServe 2011). The selling price and apparent ease of collection will continue to put
pressure on this species until sales are effectively regulated. Levell (2000) discussed commercial
exploitation for the live animal trade.

As with most species of freshwater turtles, the wood turtle is also shot by human vandals
(Harding 1991).

Disease and predation:

Nesting success for wood turtles generally is very low, with egg predators taking a heavy toll and
apparently responsible for observed population declines (Brooks et al. 1992, Buech et al. 1997b,
Hunter et al. 1999, Siart 1999, Harding 2002, Paradis et al. 2004, Bowen and Gillingham 2004,
Tamplin 2005, Akre and C. Ernst 2006). High predation rates is another detrimental aspect of
development and intense recreational use because egg predators such as skunks and raccoons
commonly increase in abundance with surrounding development and degradation of natural
habitat (van Dijk and Harding 2010, NatureServe 2011). One report conservatively estimated
egg and hatchling mortality at 98 percent (Harding 1990). And it is believed that predation by
raccoons in Michigan results in zero recruitment for the species (NatureServe 2011). Foscarini
(1994) reported 80-83 percent of nests destroyed at her Ontario study site. Harding and Bloomer
(1979) and Harding (1992, 2002) have reported a 70 to 100 percent predation rate, mostly from
raccoons. Buech (1991, 1992) and Buech et al. (1993) reported a 75 to 100 percent predation
rate on Minnesota wood turtle nests. Hunter et al. 1999 explained: “Nest predation by
mammalian predators is a major factor in nest mortality in some localities and may approach
100% in some years . . . Combined effects of all mortality factors may be quite high, and a low
percentage of Wood Turtle nests may hatch in any given year. . . . It is believed that predation is
the main reason for low recruitment in Wood Turtle populations.”

Raccoons and other predators also increase adult mortality (Farrell and Graham 1991). In
Quebec it was estimated that predators killed 40 percent of the nesting females in just a few
years (COSEWIC 2007). Predator-related injuries have been widely observed for wood turtles
and commonly include limb amputations, bobtails, and damaged shells (Saumure and Bider
1998, Ernst 2001a, Walde et al. 2003, Saumure et al. 2007, Krichbaum 2009, Carroll 2009,
Greaves and Litzgus 2009). Brooks et al. (1992) found that 60 percent of adults and 28.6 percent
of juveniles at a site in Ontario bore wounds from predatory attempts. At another Ontario site
(where researchers referred to its “remoteness”) the frequency of limb amputations in the
population was 14.5 percent (Greaves and Litzgus 2009). Limb loss is likely to significantly
affect survivorship (Harding 1985). Harding (1985) provided further information on predation
and injuries.
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Inadequacy of existing regulatory mechanisms:

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC 2007) lists the
species as threatened, and in Quebec the species has been added to the list of vulnerable species
(Gouvernement du Québec 2005). In addition, Ontario has developed a recovery strategy under
its Endangered Species Act (Ontario Wood Turtle Recovery Team 2009). Implementation of the
recovery strategy is not guaranteed, however, as it is subject to appropriations, priorities, and
budgetary constraints of the participating jurisdictions and organizations.

The wood turtle is listed on CITES Appendix II, which means that export permits should only be
issued if trade is not detrimental to the species. Unfortunately, it is likely that many wild caught
wood turtles are sold as captive bred to avoid this requirement.

The wood turtle is found on some lands protected from development, such as national forests.
Indeed, the wood turtle is designated as a Regional Forester Sensitive Species on the
Chequamegon-Nicolet, Green Mountain, Huron-Manistee, Ottawa, Superior, and White
Mountain national forests in the Eastern Region of the Forest Service (Region 9) (Bowen and
Gillingham 2004). But sensitive species designations only require that impacts of land
management activities be considered and do not require that harmful actions be avoided. In
addition, habitat for the wood turtle is probably not suitable on a large portion of

“protected” lands due to factors such as elevation and steepness of waterways (see, e.g., Scott
2001, NH WMNF paper, Jones 2009, Krichbaum 2009). Federal protection would ensure that
actions do not jeopardize the species and protect essential habitats. Such protection is necessary.
As Ernst (2001) explains: “[Wood turtle] habitats must be protected as refuges with no, or
extremely little, interference from humans if breeding populations are to survive.”

Most states and provinces within the range of the wood turtle list the turtles as endangered or
threatened and provide protection from take (Garber et al. 1994, Klemens 2000, Castellano et al.
2009). One exception is Maine, where wood turtles have no protection (Maine Dept. of Inland
Fisheries and Wildlife 2010). State protection appears to have “done little to curb collection of
this species” (NatureServe 2011). Declines have not abated because illegal collection continues
to be a threat and protected status at the state level does not require protection of wood turtle
habitat. Federal protection would deter collection through increased penalties and additional
enforcement.

Moreover, given the fact that most wood turtle populations are in a state of decline, there is at
present no reason to conclude that current regulations are sufficient (Bowen and Gillingham
2004).

Other factors:

Climate change is another factor threatening the wood turtle. van Dijk and Harding (2010)

suggest that global warming is likely to tip southern populations towards extinction (van Dijk
and Harding 2010).
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Wood turtles are found in disjunct, isolated populations (e.g. Tessier et al. 2005). Plus, many
populations of wood turtles are already very small (Brooks et al. 1992, Ernst 2001a, Daigle and
Jutras 2005, Akre and Emnst 2006, Sweeten 2008). As such, isolation must be considered a threat
to the wood turtle (see Marchand and Litvaitis 2004a). Small, isolated populations are more
susceptible to extirpations due to stochastic events, human impacts, and environmental factors
(Soulé 1987, Begone et al. 1990). Lack of gene flow may cause loss of genetic variability due to
random genetic drift (Wright 1931) and inbreeding depression may occur (Franklin 1980). Once
these populations are extirpated, their isolation precludes genetic interchange and recolonization
of habitat.

Pollution of the wood turtle’s aquatic habitats 1s also a threat. Because of its need for clear,
flowing water, the wood turtle is “pollution intolerant” and is affected by pesticide use and other
runoff (Harding and Bloomer 1979, Burger and Garber 1995). Wood turtles showed declines in
some areas in the 1950s and 1960s, probably in response to increasing insecticide use (Harding
and Bloomer 1979, NatureServe 2011). A multitude of waterways within the wood turtle’s range
are polluted or significantly degraded in various ways (e.g., fecal coliform, agricultural and
industrial chemicals, sedimentation, and acidic deposition) (see, e.g., Jones et al. 1997). For
example, Virginia has numerous “impaired (category 5) waters” in the “Potomac River and
Shenandoah River Basins,” the watersheds where the turtle resides in the state (see Virginia
DEQ 2006).

Finally, wood turtles are likely to face threats from litter such as plastics and fishing gear
(Burger and Garber 1995, Wusterbarth 2000, Ernst 2001).
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Scientific Name:
Clemmys guttata
Common Name:
Spotted Turtle

G Rank:

G5

IUCN Red List:
Endangered

NATURAL HISTORY, BIOLOGY, AND STATUS

Range:

The spotted turtle inhabits the Great Lakes region of Canada and the United States, occurring
from the southern tip of Lake Michigan to the St. Lawrence valley, as well as the upper reaches
of the Ohio River system. It also occurs in the Atlantic coastal lowlands and foothills from New
Hampshire (possibly southern Maine), southwards to northern Florida (Iverson 1992, Meylan
2006, Ernst and Lovich 2009).

Local extirpations have caused the geographic range to contract and fragment. For example, the
spotted turtle’s historic range in Illinois likely included much of the Chicago metropolitan area
(Cook Co.), but no individuals have been discovered in Cook County since the early 1950s
(Dreslik et al. 1998). In Maine, the species has disappeared from historic range in southern
Cumberland Co. (USFWS 2000).
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Habitat:

The spotted turtle occupies a wide variety of shallow wetland habitats across its range and during
the year (Joyal et al. 2001). Habitat requirements include clear, clean water; a soft substrate; and
aquatic or emergent vegetation (Ernst and Lovich 2009, p. 214). In some parts of the range and
during certain times of the year, it spends considerable time on land (Ward et al. 1976, Milam
and Melvin 2001). They often bask along the water’s edge, on brush piles in water, or on logs or
vegetation clumps (NatureServe 2011).

Cold season hibernation occurs in the muddy bottoms of waterways or bogs in communal
hibernacula. Hibernacula usually have water depths of 55 to 95 cm (22 to 37 in) with a slow but
steady flow or drift of water through densely vegetated wetlands with a deep, soft, mucky
substrate (NatureServe 2011). The bogs and marshes that it inhabits are fragmented and
disappearing (COSEWIC 2009).

Biology:

The spotted turtle is a typical K-selected species with population dynamics that emphasize the
long-term reproductive contributions of adult animals over time. It occurs at low density, has an
unusually low reproductive potential, and a long-lived life history (COSEWIC 2009). The age of
sexual maturity is probably more closely related to reaching a specific size than age, although
this length is usually obtained by 10 years of age (Ernst 1975). The maximum life span of adults
is at least 26 years but may be as high as 50 (Tyning 1990).

Population Status:

The spotted turtle deserves federal protection because its range has contracted with most
remaining populations declining and suffering from isolation. The species faces ongoing threats
such as habitat destruction, introduction of invasive plant species, collection for the pet trade,
and mortality from vehicular encounters (Ernst and Lovich 2009, p. 221; van Dijk 2010).

The spotted turtle generally occurs in small localized populations (van Dijk 2010). A survey of
populations presented by Milam and Melvin (2001) and Litzgus and Mousseau (2004) shows
that the estimated population sizes reported are usually small.

Although some populations are in protected areas, many likely have a low probability of
persistence, especially because small numbers and isolation reduce population viability. In
Canada, the low frequency of juveniles in most studied populations suggests these populations
are composed largely of remnant, aged cohorts with low reproductive success (COSEWIC 2009).
Serious declines easily go unnoticed because adult turtles can live many decades after
recruitment problems start, thereby masking impending local extinctions with their presence
(Klemens 2000).

The size of the U.S. population is declining throughout much of its range due to threats that
include habitat destruction and overcollecting (Ashley and Robinson 1996, Buhlmann and
Gibbons 1997, Dresklik et al. 1998, Brodman et al. 2002, Ernst and Lovich 2009, van Dijk 2010,
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NatureServe 2011). The species is likely to have suffered more than 50 percent overall reduction
in population size, with much of this loss irreversible given habitat loss (van Dijk 2010).
Recolonization of any new sites is slow and constrained by subsidized predators and possibly
climate change (van Dijk 2010).

Many populations have been documented as in decline through loss of adults or lack of
recruitment (Meylan 2006, Ernst and Lovich 2009). Turtle populations in areas with heavy
development likely have suffered the greatest declines in numbers. Populations in northeastern
Illinois have declined such that, at present, there are relatively few spotted turtles, and the
numbers are also dropping in other Midwestern states and the Mid-Atlantic region (Wilson
2003). In Connecticut, spotted turtles are considered to be declining in the Quinnipiac River
watershed (USFWS 2000). Historically, the spotted turtle was considered the most abundant
turtle in Massachusetts, but populations have declined substantially in the past century (Milam
and Melvin 1997). Lovich (1989) documented the decline of spotted turtles in Cedar Bog,
Champaign County, Ohio. He concluded that “the spotted turtle population at Cedar Bog has
declined dramatically during this century to what may be a critical level” (Lovich 1989). The
species declined in northwestern Indiana between the 1930s and 1990s (Brodman et al. 2002). In
New York, the spotted turtle was considered to be perhaps the most common turtle in the New
York City area at the turn of the century, but today occurs in only a few isolated populations in
protected areas (USFWS 2000).

THREATS
Habitat alteration and destruction:

Habitat alteration and fragmentation is a major threat to the spotted turtle (NatureServe 2011).
The species is reasonably specialized in its habitat requirements and is not a good disperser. As
a result, habitat destruction and fragmentation leads to disappearance of populations (van Dijk
2010).

Increased development pressures in wetlands since European settlement have contributed to the
national trend of decreasing populations. It has been documented that increasing human
populations and associated development in the last two decades have reduced the quantity and
quality of the spotted turtle habitat in southern Maine (McCollough 1991) and southeastern New
Hampshire, as well as in many other parts of its range (NatureServe 2011). Habitat succession is
a challenge even in areas unaffected by development (van Dijk 2010).

Ohio provides one example of the devastating spotted turtle habitat loss. Lewis et al. (2004)
visited 48 of 50 previously identified Ohio spotted turtle habitats, of which 8 had been developed
and were no longer habitable. Of the remaining sites, 57 percent had significant invasive
species, 64 percent were regionally fragmented, and 51 percent showed signs of intrasite
fragmentation. Only five percent (two sites) showed no site-specific threats. Thus, most Ohio
habitats were marginal for spotted turtle populations.

Additionally, the complex movement ecology and habitat requirements of spotted turtles make
their populations especially vulnerable to road mortality: over the course of a year, they typically
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visit multiple wetlands to forage, mate, thermoregulate, and overwinter (Joyal et al. 2001,
Grgurovic and Sievert 2005), requiring frequent overland migrations and road crossings. In
addition, warm-season draw-downs of wetlands for game management can initiate emigrations
of turtles that result in significant road kills (NatureServe 2011).

Overutilization:

Legal and illegal commercial exploitation (for both domestic use and export) and incidental
collecting have impacted and continue to impact spotted turtle populations in many parts of the
species’ range (Smith et al. 1973, Minton et al. 1982, Hunter et al. 1992, COSEWIC 2009,
NatureServe 2011).

Approximately 1,500 live spotted turtle individuals are exported from the United States per year
(Weissgold 2010). The number of spotted turtles exported has been steadily increasing since
1995 (Weissgold 2010). This trend likely reflects increasing demand for the pet trade. Spotted
turtles have sold for $219 each online (www.TurtleSale.com). The number of wild caught
spotted turtles reportedly exported from the United States is much less. Trade data from 2006-
2010 show that 176 wild caught spotted turtles were exported from the U.S (data on file with C.
Adkins Giese). However, it is possible that many wild caught individuals are falsely reported as
captive bred.

Although protected from harvest across most of its range in the northeastern United States,
illegal trade has been documented. For example, in June 1998, state and federal agents raided a
house in Bedford County, Pennsylvania and confiscated more than 60 illegally-held turtles,
including 28 spotted turtles (Blankenship 1999). In 2009, an undercover investigation by the
New York Department of Environmental Conservation called “Operation Shellshock™ led to the
arrest of two dealers illegally selling spotted turtles (Livingston County News 2009). In
addition, overcollection has been suggested as a reason for spotted turtle population declines in
Indiana and Ohio since the 1970s and 1980s (Smith et al. 1973, Minton et al. 1982).

Herpetologists report losses of known spotted turtle populations from overcollection. Carl Ernst
reports that a population in Lancaster County, Pennsylvania had 300-400 individuals in 1980, but
none were found at the site in 1999 (USFWS 2000). Two other, similarly-sized populations in
northern Virginia have lacked a significant presence of spotted turtles since the 1980s (USFWS
2000). James Harding, a herpetologist with the Michigan State University Museum, has strong
circumstantial evidence that collectors wiped out his study population of spotted turtles in south-
central Michigan in the early 1970s (USFWS 2000). Alvin Braswell of the North Carolina State
Museum reports that spotted turtles were difficult to locate in Hyde and Tyrrell counties, North
Carolina, after a collector removed more than 1,100 from the wild in 1993-94 (USFWS 2000).
Herpetologists have even encountered turtle poachers on study sites (Wilson 1999).

Disease and predation:

Subsidized predators (i.e., unnaturally large populations of predators subsidized by easily
available resources near human settlements) probably represent a further impact on eggs and
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juveniles, and likely reduce recruitment into existing populations (van Dijk 2010). This threat
increases as the habitat becomes more and more fragmented by urbanization (NatureServe 2011).

Inadequacy of existing regulatory mechanisms:

The spotted turtle was recommended for inclusion in CITES Appendix II by the Conservation,
Status & Monitoring Working Group that the FWS convened during the September 2010
conference entitled “Conservation and Trade Management of Freshwater and Terrestrial Turtles
in the United States” (USFWS 2010). The Center for Biological Diversity has also
recommended listing on Appendix II. But currently, the species receives no protection under
CITES.

In Canada, the Committee on the Status of Endangered Wildlife in Canada (“COSEWIC”)
designated the species as “Special Concern” in April 1991 but re-examined the status and
designated it as “endangered” in May 2004. The designation was prompted in part by the “clear
threat” from the pet trade (COSEWIC 2009). Only a fraction of the species’ range occurs in
Canada, and federal protection is needed in United States to ensure viability.

The spotted turtle is listed as endangered, threatened, or a species of special concern at the
State/provincial level throughout its range (USFWS 1999). The species is protected as
“threatened” or “endangered” in Maine, Vermont, New Hampshire, Illinois, Indiana, South
Carolina, Michigan under the respective state endangered species laws (New Hampshire Fish
and Game 2008, Michigan DNR 2009, SC DNR 2010, Maine Dept. of Inland Fisheries and
Wildlife 2010, Vermont Fish and Wildlife Dept. 2011, Illinois Endangered Species Protection
Board 2011, Indiana DNR 2011). This turtle is a species of “special concern” in New York and
Georgia (GA DNR 2010, New York Dept. of Environmental Conservation 2011). In Rhode
Island, state regulations prohibit taking spotted turtles from the wild or possession of one without
a permit issued by the state wildlife agency (Rhode Island Dept. of Environmental Management
2006). The spotted turtle continues to suffer from population declines despite the regulatory
mechanisms in these states, which demonstrates that they are inadequate.

To be sure, the species is without special status in Massachusetts, Connecticut, New Jersey,
Delaware, Pennsylvania, Maryland, Ohio (New Jersey Division of Fish and Wildlife 2004,
Massachusetts Dept. of Fish and Game 2008, Connecticut Dept. of Energy and Environmental
Protection 2010, Maryland Dept. of Natural Resources 2010, Ohio DNR 2010, Delaware
Division of Fish and Wildlife 2011, Pennsylvania Natural Heritage Program 2011). Federal
protection would ensure that the species is protected from take across its range and likely deter
illegal collection.

The spotted turtle occurs in a number of protected areas; however, because of vegetation
dynamics, pollution and potential collection impacts, such protected populations are not
necessarily secure in the long-term (van Dijk 2010). For example, the spotted turtle was
extirpated from a national park in Canada despite habitat protection because of heavy predation
on turtle nests, road mortality, habitat succession, and possibly chemical contamination (Browne
and Hecnar 2007).
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Moreover, while laws protecting wetlands provide some benefit to spotted turtles, they are
insufficient to ensure viability. For example, Milam and Melvin (2001) found that 24 of 26
turtles nested or estivated well outside the 30 and 60 m-wide upland buffers protected under
Massachusetts’ Wetlands Protection Act. The authors conclude that “protection of complexes of
seasonal pools and permanent wetlands bordered by substantially larger areas of upland habitat
will be necessary if viable populations of spotted turtles are to be protected.”

Other factors:

Global warming is another threat to the spotted turtle. The spotted turtle has temperature-
dependent sex determination. Should its nesting environment become hotter in the future, the
sex ratio is likely to be skewed toward primarily female clutches (the normal sex ratio is 1:1).
Also, the spotted turtle is a cold-adapted species (Ernst 1976, Ernst 1982). Warming will
adversely affect its behavior and possibly dry up many of the shallow wetlands where it occurs.

Many remaining spotted turtles populations are isolated in habitat fragments. Parker and
Whiteman (1993) found that spotted turtles drawn from a small isolated wetland were
significantly less diverse at these loci that those from a large wetland complex. To be sure, small,
isolated populations like that of the spotted turtle are more susceptible to extirpations due to
stochastic events, human impacts, and environmental factors (Soulé 1987, Begone et al. 1990).
Lack of gene flow may cause loss of genetic variability due to random genetic drift (Wright
1931) and inbreeding depression may occur (Franklin 1980). Once these populations are
extirpated, their isolation precludes genetic interchange and recolonization of habitat.

In addition, invasive plant species affecting wetland vegetation structure are a contributing threat
factor (van Dijk 2010).
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Scientific Name:

Pseudemys gorzugi

Common Name:

Rio Grande Cooter or Western River Cooter
G Rank:

G3

IUCN Red List:

Near Threatened

NATURAL HISTORY, BIOLOGY, AND STATUS

Range:

With collection pressure and degradation and loss of the Rio Grande cooter’s habitats,
extirpations throughout its range have occurred. It inhabits the Pecos-lower Rio Grande basin
from New Mexico through Texas, as well as Coahuila, Nuevo Leon and Tamaulipas, Mexico
(Iverson 1992, Seidel 1994). It is not recorded from the Rio Grande at or above the Big Bend
region, nor from the San Fernando (van Dijk 2011). Bailey et al. (2008) found the Rio Grande
cooter at low density and with a significant hiatus in the middle reaches of the Pecos River from
the New Mexico border southward to the confluence with Independence Creek in Terrell County,
but they were unable to locate individuals in the main channel of the Rio Grande south of Roma,
Texas. It is apparently absent from the Texas side of the lower Rio Grande (Ward 1984). See
Ernst and Lovich (2009) for a map of the known distribution.
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Habitat:

Habitat includes rivers and their more permanent tributary streams (Garrett and Barker 1987),
particularly larger, deeper stream pools with relatively clear water and sandy or rocky bottoms
(Degenhardt and Christiansen 1990, Degenhardt et al. 1996). Individuals often bask on logs,
overhanging vegetation, or muddy banks, or at the water’s surface (Degenhardt et al. 1996).
Eggs are buried in soil near water. The turtle occurs as high as 1,082 m altitude in New Mexico
(Degenhardt and Christiansen, in Ernst et al. 1994).

Biology and Taxonomy:

One study showed that the gut contents were entirely vegetarian (Legler, as cited by Ernst and
Lovich 2009), although the species has also been thought to be omnivorous (Degenhardt et al.
1996, Ernst and Lovich 2009). Limited information is available on reproduction: a clutch size of
nine eggs has been reported; whether females produce multiple clutches remains unknown. Age
and size at maturity remain unrecorded. Ernst and Lovich (2009) describe available information
on the life history characteristics.

See Stephens and Wiens (2003) for genetic data supporting the distinctiveness of the Rio Grande
cooter. This species has been treated in the literature also under the names Pseudemys concinna
texana and Pseudemys floridana concinna; Pseudemys texana also has been treated under these
names.

Population Status:

The Rio Grande cooter qualifies for endangered species status because it is rare and declining
across its small range where it is experiencing the ongoing threats of habitat degradation and
overcollection. Forstner et al. (2006) carried out range-wide surveys and found populations of
the species concentrated in only a few stretches of the U.S. tributaries, and the species has
minimal genetic structure across its range (Bailey et al. 2008). Declines apparently have occurred
in New Mexico (Biota Information System of New Mexico, version 1/2004). Bailey et al. (2008)
also reported an apparent absence of juveniles in the Texas populations, whereas their searches
for juveniles in New Mexico were successful; they expressed their concerns for future population
dynamics of Texas populations.

NatureServe (2011) explains that the species is uncommon in its small range. The [IUCN Red

List ranks the species as Near Threatened but explains that it is close to qualifying for
Vulnerable.
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THREATS
Habitat alteration and destruction:

The habitat of the Rio Grande cooter has been degraded by dams, water diversion, invasive
plants, pollution, and other factors (NatureServe 2011). Specifically, riverine and riparian
habitat along the lower Rio Grande has been degraded by dams, flood control practices, stream
channelization, water diversion, and tamarisk invasion; water quality has declined, and
streamflow has become increasingly intermittent (Blackstun et al. 1998, Bailey et al. 2008).

Bailey et al. (2008) explains that modification of flow rates drastically impacts the environment
and has negative consequences for organisms inhabiting these drainage systems (Edwards and
Conteras-Balderas 1991, Bunn and Arthington 2002). The Rio Grande is increasingly
intermittent due to construction of dams, flood-control practices, channelization, water
diversions, and introduction of exotic tamarisk. These practices significantly degrade water
quality and result in little-to-no surface flow of water. Consequently, there is no longer enough
water to support aquatic and riparian habitats while simultaneously meeting current levels of
consumption by humans (United States Department of the Interior 1998, van Dijk 2011).

An apparent absence of the species over a 160-km stretch of the lower Pecos was attributed to
river pollution by natural gas and oilfield runoff (Ward 1984). In New Mexico, apparent declines
have been attributed to degradation of habitat through stream dewatering, loss of vegetation, and
pollution (Schmitt et al. 1985, MacRae et al. 2001).

Overutilization:

This beautifully marked turtle is under serious threat from wild collection for the pet trade
(Bailey et al. 2008, NatureServe 2011). The species is present in the international turtle trade
(World Chelonian Trust 2012), and it is widely available for purchase on the Internet (see, e.g.,
Turtle and Tortoise Inc. 2012). Disappearance from a locality in Texas likely was associated

with commerical exploitation and exportation (Dixon 2000).

Some turtles are killed wantonly by anglers or gunners. Bailey et al. (2008) observed several that
had been shot or otherwise killed at fishing camps in Texas.

Disease or predation:

Predation by raccoons and skunks — and facilitated by human presence — is likely problematic for
this species as with other turtles.

Inadequacy of existing regulatory mechanisms:
Fitzgerald et al. (2004) provides an analysis of the exploitation of reptiles in the Chihuahuan

Desert Ecoregion, including the Rio Grande cooter. The Rio Grande cooter is listed as an
Endangered Species in New Mexico, which makes collection illegal (Fitzgerald et al. 2004).
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The cooter has no protected status in Texas. However, Texas regulations (Appendix 3) limit
individuals to possession of ten specimens of a species and 25 total individuals without a
commercial collection or dealer permit. To sell or trade animals previously purchased requires a
Resident or Nonresident Nongame Dealer’s Permit (Fitzgerald et al. 2004). Take is extensive
despite these regulations (Fitzgerald et al. 2004).

It is unknown whether the species occurs in protected areas within its range (van Dijk 2011).
Surveys of the Canon de Santa Elena Flora and Fauna Protection Area have failed to record the
species (MX Red List Workshop participants 2005). Even within protected areas, the species
suffers from habitat degradation and illegal collection.
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Scientific Name:

Macrochelys temminckii (previously Macroclemys temminckii)
Common Name:

Alligator Snapping Turtle

G Rank:

G3

IUCN Red List:

Vulnerable (assessed in 1996, now under review)

NATURAL HISTORY, BIOLOGY, AND STATUS

Range:

The range of the alligator snapping turtle is principally in the southeastern United States in river
systems that drain into the Gulf of Mexico (Lovich 1993), including rivers from southern
Georgia (Johnson 1989, Jensen and Birkhead 2003) and northwestern Florida (see Pritchard
1992), west to Louisiana (Boundy and Kennedy 2006) and eastern Texas (San Antonio River),
and extending north to southeastern Kansas, southeastern lowa, Illinois, and southern Indiana
(Conant and Collins 1991).

Loss and degradation of habitat in many historically occupied sites and reductions in trapping
success in remaining suitable habitat indicate that a large decline in area of occupancy and
abundance has occurred across most of the range (Pritchard 1989, Moler 1996, Heck 1998, Reed
et al. 2002, Jensen and Birkhead 2003, Riedle et al. 2005, Shipman and Riedle 2008). This
species is likely extirpated from Indiana and Iowa, and the Kansas records show no evidence of a
viable breeding population (NatureServe 2011). In addition, Bluett et al. (2011) conclude that
the species is likely extirpated from Illinois after extensive surveys observed no alligator
snapping turtles.
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Commercial exploitation and other harvest for human consumption (and to a much lesser extent
the pet trade) undoubtedly reduced populations of this species in much of its range (Pritchard
1992, Trauth et al. 1998, Reed et al. 2002, Riedle et al. 2005, Shipman and Riedle 2008). For
example, targeted exploitation of the species has depleted the Flint River population (van Dijk
and Rhodin 2010).

Habitat:

Adults are usually found in deeper water of large rivers and their major tributaries in floodplain
swamp forest (van Dijk and Rhodin 2010) and are also found in lakes, canals, oxbows, swamps,
ponds, and bayous associated with river systems (Ernst and Lovich 2009, p. 141), sometimes
including swift upland streams (Phelps 2004). This turtle sometimes enters brackish waters near
river mouths. Usually it occurs in water with a mud bottom and some aquatic vegetation but
may use sand-bottomed creeks. Within streams, alligator snapping turtles may occur under or in
logjams, beneath undercut banks, under rock shelters, or in deep holes (Jensen et al. 2008).

Much of the natural habitat of this species in northeast Arkansas and southeast Missouri has been
drained and replaced by farm fields. A survey of alligator snapping turtle populations in New
Madrid, Mississippi and Dunkin and Pemmiscott counties in Missouri revealed that in this four-
county area, 90 percent of the habitat for the species is gone (NatureServe 2011).

In addition, the species is impacted by habitat degradation, primarily river engineering, which
reduces silt load below dams, lowering the main channel and depriving connecting swamp
channels (van Dijk and Rhodin 2010).

Biology:

The alligator snapping turtle is a very large turtle with a huge head, strongly hooked jaws, an
extra row of scutes along each side of the shell (between the costals and marginals), three keels
along the carapace, and a long tail (NatureServe 2011). The eyes are placed laterally on the head
so that they cannot be seen from above, and a wormlike process on the tongue is used to lure
prey within biting range (Ernst and Lovich 2009, p. 138).

Sexual maturity in the alligator snapping turtle is attained at about 11-13 years in both sexes
(Ernst et al. 1994). Because of the species’ slow life history, collection of breeding adults
quickly becomes unsustainable (Reed et al. 2002). To maintain a stable population using
biologically realistic values for fecundity, age at maturity, and survival of nests and juveniles,
annual adult survivorship of females must be 98 percent. Reducing adult survivorship by two
percent (to 96 percent) -- equivalent to annually removing only two adult females from a total
population size of 200 turtles (assuming even sex ratios) -- will halve the population in only 50
years. Reed et al. (2002) found no evidence that sustainable exploitation of adults would be
possible.

Additional information on the life history and habitat of the alligator snapping turtle have been
summarized by Ewert et al. (2006), Pritchard (2006), and Ernst and Lovich (2009).
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This species represents one of only two living genera (each with one living species) in the
family. Previously, this turtle was included in the genus Macroclemys. However, Webb (1995)
demonstrated that the generic name Macrochelys has priority over Macroclemys. Crother et al.
(2000) and Crother (2008) agreed with this conclusion and treated this species as a member of
Macrochelys.

Population Status:

The alligator snapping turtle qualifies for endangered species protection because it is rare or
extirpated across most of its range with ongoing threats of habitat degradation and loss. The
species is under review and may qualify for an “Endangered” rating from the [UCN Red List
(van Dijk and Rhodin 2010). The species was a candidate for federal protection until the FWS
eliminated the C2 category, but it currently receives no federal protection under the ESA.

Judging from past harvest rates in Louisiana and Georgia (Johnson 1989), some populations
historically must have been very large. One individual trapper legally harvested 4,000-5,000
adult alligator snapping turtles from the Flint River and its tributaries between 1971 and 1983
(Johnson 1989).

Although rigorous data does not exist, it is well understood that extensive harvest, both
commercial and personal, depleted populations in many rivers (Florida Fish and Wildlife
Conservation Commission 2011). Typically, after periods of heavy effort, declining yields forced
harvesters to move on to other sites (Pritchard 2006). This is not unexpected given the long
generation time of alligator snapping turtles and the normally low rates of recruitment of
virtually all turtles (Florida Fish and Wildlife Conservation Commission 2011).

Recent population surveys of alligator snapping turtles demonstrate populations are depleted
throughout its range and even likely extirpated in its historic range in lowa, Illinois, Kentucky,
Missouri and Tennessee. Pritchard (1989) speculated that this turtle has declined up to 95
percent over much of its range. To be sure, the combined effects of targeted harvest, habitat loss,
degradation and fragmentation, and perhaps increased predation pressure on nests and juveniles
from human-subsidized predators, likely amounts to a halving of total populations since 1950
with some of these impacts being irreversible (van Dijk and Rhodin 2010).

THREATS

As explained below, overharvesting and habitat alteration are the major threats to the species
(Reed et al. 2002, Riedle et al. 2005).

Habitat alteration and destruction:

Water pollution and erosion have altered the food chain and otherwise degraded the turtle’s
habitat in many areas (Heck 1998, Riedle et al. 2005).

In addition, dredging river bottoms to maintain shipping channels destroys habitat, although the
subsequent spoil may be utilized for nesting along certain rivers. Riedle et al. (2005) noted a

130



drastic decline of alligator snapping turtles in Oklahoma, due in part to habitat degradation
because of stream channelization. Jensen and Birkhead (2003) stated that stream dredging likely
inhibits recovery in Georgia. In southeastern Missouri, Shipman and Riedle (2008) found that
most sites had been manipulated for channelization or drained and converted to agricultural
fields.

Dams have blocked passage of alligator snapping turtles on many rivers. Riedle et al. (2005)
noted a drastic decline of alligator snapping turtles in Oklahoma, due in part to thermal alteration
by hypolimnetic releases from impoundments. Long-term impacts of microhabitat changes and
shoreline development are unstudied but likely negative (Ewert et al. 2006).

Overutilization:

Given its size and catchability, the alligator snapping turtle has a long history of both commercial
and personal harvest throughout its range (Dobie 1971, Sloan and Lovich 1995, Reed et al. 2002,
Ewert et al. 2006, Pritchard 2006, van Dijk and Rhodin 2010).

Juveniles are extensively traded in the pet trade and to supply East Asian aquaculture operations
(van Dijk and Rhodin 2010). Hatchlings are sold online for $28-50 each
(www.netpetfinder.com; www.turtlesellers.com). Most hatchlings offered by dealers are said to
have been ‘captive-bred,”” although these are likely to have been hatched from eggs collected
from nests in the wild (USFWS 2000). Larger individuals can sell for hundreds of dollars
(www.turtleforum.com). In Asia, dealers sell adult alligator snapping turtles to private turtle
collectors, private and public zoos and aquariums because of their huge size and dragon-like
appearance.

The alligator snapping turtle meat trade is much larger than the pet trade. In the 1960s and early
1970s, alligator snapping turtles were intensively trapped for the meat trade in Mississippi,
Louisiana, Georgia, Alabama, and Texas. In the 1970s alligator snapping turtles were hunted by
trappers for a Campbell’s soup product, after marine turtles were afforded federal protection
under the Endangered Species Act in 1973 (Jensen et al. 2008). In 1982, alligator snapping turtle
meat sold for $3.50-$4.50 per pound; a 100 pound turtle can produce 30 pounds of meat
(Pritchard 1989).

According to Santhuff (1993), the most serious problem with the commercial take of these turtles
is that the efforts of very few trappers can deplete population levels far below self-sustaining
levels. If an area is worked for only two nights, then the population is so severely depleted that it
is no longer self-sustaining.

Reed et al. (2002) concluded that “many populations were decimated by commercial harvest in
the 1960s and 1970s.” Various commercial turtle dealers have indicated that populations in
Louisiana and other southern states are seriously depleted (Holt and Tolson 1993). From 1994-
2007 turtle dealers in Missouri, Arkansas and Louisiana raced to stockpile adult alligator
snapping turtles from the wild under the auspices that they were saving them from being sold at
seafood markets in Louisiana, when dealers were genuinely targeting the species and buying
adults from collectors as broodstock to support an international food and turtle trade market.

131



Analysis of trade data obtained from the FWS Office of Law Enforcement showed that live
alligator snapping turtles have been exported in increasing numbers. In 2009, data indicates that
approximately 41,000 live alligator snappers were exported from the United States, with 98
percent of these shipped to China (Weissgold 2010). In contrast, only 1,016 alligator snapping
turtles were exported in 1990 (Weissgold 2010). Exports of wild caught alligator snapping
turtles have also remained high since the 2006 listing on Appendix III of CITES. From 2006-
2010, over 140,000 live, wild caught alligator snapping turtles were exported from the United
States.

Although commercial harvest of alligator snapping turtle is now prohibited across its range in
states along the Gulf Coast and Mississippi River, wild caught adults are legally sold by licensed
turtle dealers in Louisiana, who allege to have possessed the adults prior to November 2004
when Louisiana closed commercial harvest. Adults are also legally sold by a Missouri turtle
dealer who utilizes the same allegation. Hatchlings from wild caught adults appear to be the
majority of exports to Asia.

The FWS and state agencies have documented illegal hunting of adults to supply the
international food and turtle and turtle trade. See United States v. Guthrie, 50 F3d 936 (11th Cir.
1995) (defendant conspired to sell alligator snapping turtles in violation of the Lacey Act). Ina
2008 incident, a Florida pet shop owner was charged with possession of alligator snapping turtles
(O’Connor 2008). In 2009, a New York man was arrested for felony commercialization of
wildlife involving a federal protected endangered species and also illegally possessed alligator
snapping turtles (Auer 2009).

In addition, inadvertent mortality is a threat. Threats include both trot lines (long lines of
submerged baited hooks) and bush lines (single hooks suspended from tree branches) (Ewert et
al. 2006, Pritchard 2006). The latter may be more widely used in rivers and hence likely present
a greater problem for the alligator snapping turtle (Florida Fish and Wildlife Conservation
Commission 2011). Unattended trotlines have, through inadvertent snagging of turtles, resulted
in mortality in Missouri (Santhuff 1993). Jensen and Birkhead (2003) stated that mortality on
set-lines and trotlines likely inhibits recovery in Georgia.

Disease and predation:

As for all turtles, predation, particularly by human-subsided raccoons, accounts for the loss of a
majority of alligator snapping turtle eggs in Florida (about 2/3 along the lower Apalachicola
River) (Florida Fish and Wildlife Conservation Commission 2011). Human-subsidized predators
are undoubtedly a threat in other parts of the range as well.

Inadequacy of existing regulatory mechanisms:
In 2006, the alligator snapping turtle was listed on Appendix III of CITES. Since that listing,
available data conclusively demonstrates that international trade remains extensive. The species

has been proposed or recommended for listing on Appendix II of CITES by several groups,
including the [IUCN/SSC Tortoise and Freshwater Turtle Specialist Group and the Center for
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Biological Diversity. In 2010, the FWS convened a Status and Monitoring Working Group
during a conference entitled “Conservation and Trade Management of Freshwater and Terrestrial
Turtles in the United States” (USFWS 2010). That group also recommended an Appendix II
CITES listing.

The alligator snapper is listed or a species of concern in every state within its range (Buhlmann
and Gibbons 1997). For example, it is listed as endangered in Indiana and Illinois (Illinois
Endangered Species Protection Board 2011, Indiana Dept. of Natural Resources 2011) and
harvest is prohibited there (PARC 2011). And it is threatened in Georgia and Texas (GA DNR
2008, Texas Parks and Wildlife 2010).

It is a species of special concern in Florida (Florida Fish and Wildlife Conservation Commission
2011). Beginning in 1973, enactment of a series of protective rules in Florida reduced the
species’ rate of decline in Florida, although harvest (legal and illegal) still occurred. Rule
changes in 2009 prohibited take of all snapping turtles and ended legal harvest. Whether the
statewide population has stabilized or begun to increase is undetermined (Ewert et al. 2006).

The alligator snapping turtle is legally harvested in Louisiana (Louisiana Dept. of Wildlife and
Fisheries 2011). Louisiana prohibits commercial harvest but allows recreational harvest of 1 per
day per boat or vehicle. Harvest is regulated as a nongame species in Kansas and as a game
species in Nebraska (PARC 2011). Although commercial use is prohibited in most states, people
can take the species for personal use in most States, and there is almost no management of the
species by State agencies (USFWS 2000).

In sum, although the alligator snapping turtle is now protected from take across most of its range,
collection remains a threat. Endangered Species Act protection would prohibit all take, and
increase fines and resources for enforcement that would likely deter illegal collection. In
addition, federal protection would help reduce the loss and degradation of the turtle’s habitat,
which is now the primary factor causing observed population declines. Plus, endangered species
status would likely lead to additional conservation actions, such as releases in areas of
extirpations (see, e.g., Ream and Scott 2008).

Other factors:

Chemical pollution (from industries such as pulp mills, and waste products from cities and
agricultural activities) poses an ongoing threat to riverine fauna (Florida Fish and Wildlife
Conservation Commission 2011). For example, the industrially degraded Fenholloway River in
Taylor County, Florida once may have supported the alligator snapping turtle but presumably no
longer does (Jackson 1999). Because this turtle has the capability of achieving weights in excess
of 200 pounds and the potential for its life to span a number of decades, it is a primary target for
the bioaccumulation of organochlorines (Holt and Tolson 1993).

Siltation from road crossings, borrow pits, or other development reduces the suitability of

smaller streams, such as the clear seepage streams on Eglin Air Force Base in Florida, that the
species utilizes (Florida Fish and Wildlife Conservation Commission 2011).
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Exotic predators also threaten the alligator snapping turtle. These include wild hogs and
imported fire ants (Florida Fish and Wildlife Conservation Commission 2011). In addition,
Holcomb and Carr (2011) found larvae of the phorid fly Megaselia scalaris in eggs in a naturally
incubated nest of an alligator snapping turtle, which contributed to the failure of the nest.

Genetic studies have documented past population bottlenecks and extremely low dispersal by
females from one drainage basin into another (Echelle et al. 2009). As such, isolation must also
be considered a threat.
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Scientific Name:
Emydoidea blandingii
Common Name:
Blanding’s Turtle

G Rank:

G4

IUCN Red List:
Endangered

NATURAL HISTORY, BIOLOGY, AND STATUS

Range:

Blanding’s turtles are found in Canada and the Midwest and Northeast regions of the United
States. The species is distributed disjunctly from southeastern Ontario, adjacent Quebec, and
southern Nova Scotia, south into New England, and west through the Great Lakes region to
western Nebraska, lowa, and extreme northeastern Missouri (Congdon et al. 2008). With the
exception of two populations in the western portion of their range (Minnesota and Nebraska),
populations are frequently small, discontinuous, and often isolated and suffer from significant
nest predation and habitat loss (Congdon et al. 2008).

Habitat:

In general, Blanding’s turtles occupy a variety of eutrophic wetlands such as swamps, marshes,
beaver dams, ponds, and slow moving streams (see Wieten et al. 2012). Blanding’s turtles
frequently emerge from water to bask on logs and tussocks, or sedge clumps (Congdon et al.
2008). Blanding’s turtles nest in well-drained soils with low vegetation cover near wetlands
(Congdon et al. 2008).
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Blanding’s turtle habitat also has a large terrestrial component that consists of nesting areas and
movement corridors. The terrestrial component of the core habitat is larger than that of many
other aquatic turtle species, and both sexes use terrestrial corridors for movements among
wetlands and for nesting migrations (Congdon and Keinath 2006). In a Michigan study,
Congdon et al. (2011) found that terrestrial protection zones 300 and 450 m around all wetlands
(residence and temporary) protect 90 percent and 100 percent of nests