
APPENDIX 1

List of Native Amphibian and Reptile Taxa Occurring in California

Taxon1 Common name
CDFG special  

animal USFWS2 CDFW3 IUCN4 USFS5 BLM

Anura

Ascaphidae

Ascaphus truei Coastal tailed frog X SSC LC

Bufonidae6

Bufo alvarius Sonoran Desert toad X SSC LC

Bufo boreas boreas Western toad NT

Bufo boreas halophilus California western toad NT

Bufo californicus Arroyo toad X E SSC E

Bufo canorus Yosemite toad X T SSC E S

Bufo cognatus Great Plains toad LC

Bufo exsul Black toad X T, FP V S S

Bufo punctatus Red-spotted toad LC

Bufo woodhousii Woodhouse’s toad LC

Hylidae

Pseudacris cadaverina California treefrog LC

Pseudacris regilla7 Pacific treefrog LC

Ranidae

Rana aurora Northern red-legged frog X SSC LC S

Rana boylii Foothill yellow-legged frog X SSC NT S S
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Anura

  Rana cascadae Cascades frog X SSC NT S

  Rana draytonii California red-legged frog X T SSC V

  Rana muscosa Southern Mountain yellow-legged frog X E E E S

  Rana pipiens8,9 Northern leopard frog X SSC LC

  Rana pretiosa10 Oregon spotted frog X T SSC V S

  Rana sierrae Sierra Nevada yellow-legged frog X E E E S

  Rana yavapaiensis Lowland leopard frog X SSC LC S

Scaphiopodidae

  Scaphiopus couchii Couch’s spadefoot X SSC LC S

  Spea hammondii Western spadefoot X SSC NT S

  Spea intermontana Great basin spadefoot    LC   

Caudata

Ambystomatidae

  Ambystoma californiense California tiger salamander X T T V

  Ambystoma californiense “Santa 
    Barbara”

Santa Barbara tiger salamander X E T V

  Ambystoma californiense “Sonoma” Sonoma tiger salamander X E T V

  Ambystoma gracile Northwestern salamander LC

  Ambystoma macrodactylum croceum Santa Cruz long-toed salamander X E E, FP LC

  Ambystoma macrodactylum sigillatum Southern long-toed salamander SSC LC

Dicamptodontidae

  Dicamptodon ensatus California giant salamander SSC NT

  Dicamptodon tenebrosus Pacific giant salamander LC
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Plethodontidae

  Aneides ferreus Clouded salamander NT

  Aneides f lavipunctatus Black salamander NT

  Aneides f lavipunctatus niger Santa Cruz black salamander SSC NT

  Aneides f lavipunctatus “shasta”11 Shasta black salamander NT

  Aneides lugubris Arboreal salamander LC

  Aneides vagrans Wandering salamander NT

  Batrachoseps altasierrae Greenhorn Mountains slender  
  salamander

  Batrachoseps attenuatus California slender salamander LC

  Batrachoseps bramei Fairview slender salamander S

  Batrachoseps campi Inyo Mountains salamander X SSC E S S

  Batrachoseps diabolicus Hell Hollow slender salamander X DD

  Batrachoseps gabrieli San Gabriel Mountains slender  
  salamander

X DD S

  Batrachoseps gavilanensis Gabilan Mountains slender salamander LC

  Batrachoseps gregarius Gregarius slender salamander X LC

  Batrachoseps incognitus San Simeon slender salamander X DD S

  Batrachoseps kawia Sequoia slender salamander X DD

  Batrachoseps luciae Santa Lucia Mountains slender  
  salamander

X LC

  Batrachoseps major aridus Desert slender salamander X E E LC

  Batrachoseps major major Garden slender salamander LC

  Batrachoseps minor Lesser slender salamander X SSC DD S

  Batrachoseps nigriventris Black-bellied slender salamander LC
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Caudata

  Batrachoseps pacificus Channel Islands slender salamander X LC

  Batrachoseps regius Kings River slender salamander X V S

  Batrachoseps relictus Relictual slender salamander X SSC DD S

  Batrachoseps robustus Kern Plateau salamander X NT

  Batrachoseps simatus Kern Canyon slender salamander X T V S

  Batrachoseps stebbinsi Tehachapi slender salamander X T V S

  Ensatina eschscholtzii croceater Yellow-blotched ensatina X LC S S

  Ensatina eschscholtzii eschscholtzii Monterey ensatina LC

  Ensatina eschscholtzii klauberi Large-blotched ensatina X LC S

  Ensatina eschscholtzii oregonensis Oregon ensatina LC

  Ensatina eschscholtzii picta Painted ensatina LC

  Ensatina eschscholtzii platensis Sierra Nevada ensatina LC

  Ensatina eschscholtzii xanthoptica Yellow-eyed ensatina LC

  Hydromantes brunus Limestone salamander X T, FP V S S

  Hydromantes platycephalus12 Mount Lyell salamander X LC

  Hydromantes shastae Shasta salamander X T V S S

  Plethodon asupak Scott River salamander X T V

  Plethodon dunni Dunn’s salamander LC

  Plethodon elongatus Del Norte salamander X NT

  Plethodon stormi Siskiyou Mountains salamander X T E S

Rhyacotritonidae

  Rhyacotriton variegatus Southern torrent salamander X SSC LC S
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Salamandridae

  Taricha granulosa Rough-skinned newt LC

  Taricha rivularis Red-bellied newt SSC LC

  Taricha sierrae Sierra newt LC

  Taricha torosa Coast Range newt X SSC13 LC

Squamata—Lizards

Anguidae

  Elgaria coerulea coerulea San Francisco alligator lizard LC

  Elgaria coerulea palmeri Sierra Nevada alligator lizard LC

  Elgaria coerulea principis Northwestern alligator lizard LC

  Elgaria coerulea shastensis Shasta alligator lizard LC

  Elgaria multicarinata multicarinata California alligator lizard LC

  Elgaria multicarinata scincicauda Oregon alligator lizard LC

  Elgaria multicarinata webbii San Diego alligator lizard LC

  Elgaria panamintina Panamint alligator lizard X SSC V S S

Anniellidae

  Anniella pulchra pulchra14 Silvery legless lizard X SSC LC S

  Anniella pulchra nigra Black legless lizard X SSC LC S

Crotophytidae

  Crotaphytus bicinctores Great Basin collared lizard LC

  Crotaphytus vestigium Baja California collared lizard LC

  Gambelia copeii Cope’s leopard lizard SSC LC

  Gambelia sila Blunt-nosed leopard lizard X E E. FP E

  Gambelia wislizenii Long-nosed leopard lizard LC
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Squamata—Lizards

Gekkonidae

  Coleonyx switaki Barefoot gecko X T LC S

  Coleonyx variegatus abbotti San Diego banded gecko X SSC LC

  Coleonyx variegatus variegatus Desert banded gecko LC

  Phyllodactylus nocticolus Peninsular leaf-toed gecko LC

Helodermatidae

  Heloderma suspectum cinctum Banded Gila monster X SSC NT S

Iguanidae

  Dipsosaurus dorsalis Desert iguana LC

  Sauromalus ater Common chuckwalla LC

Phrynosomatidae

  Callisaurus draconoides Zebra-tailed lizard LC

  Petrosaurus mearnsi Banded rock lizard LC

  Phrynosoma blainvillii15 Coast horned lizard X SSC LC S S

  Phrynosoma douglasii Pigmy short-horned lizard LC

  Phrynosoma mcallii Flat-tailed horned lizard X SSC NT S S

  Phrynosoma platyrhinos calidiarum Southern desert horned lizard LC

  Phrynosoma platyrhinos platyrhinos Northern desert horned lizard LC

  Sceloporus graciosus gracilis Western sagebrush lizard LC

  Sceloporus graciosus graciosus Northern sagebrush lizard X LC S

  Sceloporus graciosus vandenburgianus Southern sagebrush lizard LC
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  Sceloporus magister uniformis16 Yellow-backed desert spiny lizard LC

  Sceloporus magister transversus Barred desert spiny lizard LC

  Sceloporus occidentalis becki Island fence lizard LC

  Sceloporus occidentalis biseriatus San Joaquin fence lizard LC

  Sceloporus occidentalis bocourtii Coast Range fence lizard LC

  Sceloporus occidentalis longipes Great Basin fence lizard LC

  Sceloporus occidentalis occidentalis Northwestern fence lizard LC

  Sceloporus occidentalis taylori Sierra fence lizard LC

  Sceloporus orcutti Granite spiny lizard LC

  Uma inornata Coachella Valley fringe-toed lizard X T E E

  Uma notata Colorado Desert fringe-toed lizard X SSC NT S

  Uma scoparia Mojave fringe-toed lizard X SSC LC S

  Urosaurus graciosus Long-tailed brush lizard LC

  Urosaurus nigricaudus Baja California brush lizard LC

  Urosaurus ornatus Ornate tree lizard LC

  Uta stansburiana elegans Western common side-blotched lizard LC

  Uta stansburiana nevadensis Nevada common side-blotched lizard LC

  Uta stansburiana stansburiana Northern common side-blotched lizard LC

Scincidae

  Plestiodon gilberti Gilbert’s skink LC

  Plestiodon skiltonianus skiltonianus Western skink LC

  Plestiodon skiltonianus interparietalis Coronado skink X LC S

Teiidae

  Aspidoscelis hyperythra Orange-throated whiptail X LC S
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Squamata—Lizards

  Aspidoscelis tigris munda California whiptail LC

  Aspidoscelis tigris stejnegeri Coastal whiptail X SSC LC

  Aspidoscelis tigris tigris Great Basin whiptail LC

Xantusiidae

  Xantusia gracilis Sandstone night lizard X SSC V

  Xantusia henshawi Henshaw’s night lizard LC

  Xantusia riversiana Island night lizard X LC

  Xantusia vigilis sierrae17 Sierra night lizard X SSC LC

  Xantusia vigilis vigilis17 Desert night lizard LC

  Xantusia wigginsi Baja California night lizard LC

  Xantusia sp. “Yucca Valley” Yucca Valley night lizard LC

  Xantusia sp. “San Jacinto” San Jacinto night lizard LC

Squamata—Snakes

Boidae

  Charina bottae bottae Rubber boa LC

  Charina bottae umbratica Southern rubber boa X T LC S

  Lichanura orcutti18 California rosy boa X LC S

Colubridae

  Arizona elegans candida Mojave glossy snake LC

  Arizona elegans eburnata Desert glossy snake LC

  Arizona elegans occidentalis California glossy snake SSC LC

  Bogertophis rosaliae Baja California rat snake X LC
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(continued)

  Chionactis occipitalis annulata Colorado shovel-nosed snake LC

  Chionactis occipitalis occipitalis Mojave shovel-nosed snake LC

  Chionactis occipitalis talpina Nevada shovel-nosed snake LC

  Coluber constrictor mormon Western yellow-bellied racer LC

  Contia longicauda Forest sharp-tailed snake LC

  Contia tenuis Common sharp-tailed snake LC

  Diadophis punctatus “Coastal CA”19 Ring-necked snake LC

  Diadophis punctatus “Eastern CA” Ring-necked snake LC

  Diadophis punctatus “Southern CA” Ring-necked snake X LC S

  Diadophis punctatus “Great Basin”20 Ring-necked snake SSC LC

  Hypsiglena chlorophaea Northern desert night snake LC

  Hypsiglena ochrorhyncha klauberi San Diego night snake LC

  Hypsiglena ochrorhyncha nuchulata California night snake LC

  Lampropeltis californiae Common kingsnake LC

  Lampropeltis multifasciata21 California mountain kingsnake X LC S S

  Lampropeltis zonata California mountain kingsnake LC S

  Masticophis f lagellum piceus22 Red coachwhip LC

  Masticophis f lagellum ruddocki San Joaquin coachwhip X SSC LC

  Masticophis fuliginosus Baja California coachwhip SSC LC

  Masticophis lateralis euryxanthus Alameda striped racer X T T LC

  Masticophis lateralis lateralis California striped racer LC

  Masticophis taeniatus Striped whipsnake LC

  Phyllorhynchus decurtatus Spotted leaf-nosed snake LC

  Pituophis catenifer affinis Sonoran gopher snake LC

  Pituophis catenifer annectens San Diego gopher snake LC
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Squamata—Snakes

  Pituophis catenifer catenifer Pacific gopher snake LC

  Pituophis catenifer deserticola Great Basin gopher snake LC

  Pituophis catenifer pumilis Santa Cruz Island gopher snake X LC

  Rhinocheilus lecontei Long-nosed snake LC

  Salvadora hexalepis hexalepis Desert patch-nosed snake LC

  Salvadora hexalepis mojavensis Mojave patch-nosed snake LC

  Salvadora hexalepis virgultea Coast patch-nosed snake X SSC LC

  Sonora semiannulata Western ground snake LC

  Tantilla hobartsmithi Southwestern black-headed snake LC

  Tantilla planiceps California black-headed snake LC

  Thamnophis atratus atratus Santa Cruz aquatic garter snake LC

  Thamnophis atratus hydrophilus Oregon aquatic garter snake LC

  Thamnophis atratus zaxanthus Diablo Range aquatic garter snake LC

  Thamnophis couchii Sierra (western aquatic) garter snake LC

  Thamnophis elegans elegans Mountain terrestrial garter snake LC

  Thamnophis elegans terrestris Coast terrestrial garter snake LC

  Thamnophis elegans vagrans Wandering terrestrial garter snake LC

  Thamnophis gigas Giant garter snake X T T V

  Thamnophis hammondii Two-striped garter snake X SSC LC S S

  Thamnophis marcianus Checkered garter snake

  Thamnophis ordinoides Northwestern garter snake LC

  Thamnophis sirtalis fitchi Valley garter snake LC
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  Thamnophis sirtalis infernalis23 California red-sided garter snake X SSC24 LC

  Thamnophis sirtalis tetrataenia San Francisco garter snake X E E, FP LC

  Trimorphodon lambda Sonoran lyre snake

  Trimorphodon lyrophanes Peninsular lyre snake

Leptotyphlopidae

  Rena humilis humilis25 Southwestern blind snake LC

  Rena humilis cahuilae Desert blind snake LC

Viperidae

  Crotalus atrox Western diamond-backed rattlesnake LC

  Crotalus cerastes cerastes Mojave Desert sidewinder LC

  Crotalus cerastes laterorepens Colorado Desert sidewinder LC

  Crotalus mitchellii Speckled rattlesnake LC

  Crotalus oreganus helleri26 Southern Pacific rattlesnake LC

  Crotalus oreganus lutosus Great Basin rattlesnake LC

  Crotalus oreganus oreganus Northern Pacific rattlesnake LC

  Crotalus ruber Red diamond rattlesnake X SSC LC S

  Crotalus scutulatus Northern Mojave rattlesnake LC

  Crotalus stephensi Panamint rattlesnake LC

Testudines

Emydidae

  Emys marmorata marmorata27 Northern western pond turtle X SSC V S

  Emys marmorata pallida Southern western pond turtle X SSC V S S
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Testudines

Kinosternidae

  Kinosternon sonoriense Sonora mud turtle X SSC V

Testudinidae

  Gopherus agassizii Mohave Desert tortoise X T T V   

1. Species, subspecies, or Distinct Population Segment (DPS).
2. E: Endangered; T: Threatened.
3. E: Endangered; T: Threatened; FP: Fully Protect; SSC: 

Species of Special Concern.
4. E: Endangered; V: Vulnerable; NT: Near Threatened; LC: 

Least Concern; DD: Data Deficient.
5. S: Sensitive.
6. Frost et al. (2006a) recommend placing all California 

bufonids except Bufo alvarius in the genus Anaxyrus. Frost et al. 
(2009b) recommend that B. alvarius be placed in the genus 
Incilius.

7. Recuero et al. (2006a, 2006b) propose breaking Pseudacris 
regilla (sensu lato) into three distinct species. This proposal has 
not been widely accepted because the range boundaries of the 
three taxa are poorly characterized and significant haplotype 
sharing exists across these putative lineages that has not been 
studied.

8. This frog was widely introduced in California at one point, 
though presumed native populations were also present. The 
taxon may now be extirpated.

9. Frost et al. (2006a) recommend placing Rana pipiens and 
R. muscosa in the genus Lithobates.

10. It is likely that any populations on the eastern side of  
the Warner Mountains are actually Rana luteiventris. However, 
no specimens or data exist to clarify this issue. Until new data 
become available, R. luteiventris cannot be definitively included 
as a member of the Californian herpetofauna.

11. Following Rissler and Apodaca (2007).
12. An Owens Valley population was formerly presumed to be 

an undescribed taxon and has become widely recognized in the 
conservation community. Rovito (2010) refutes its status as a 
distinct lineage and we include the Owens Valley populations 
with Hydromantes platycephalus.

13. Status applies only to Monterey County, CA, and  
south.

14. Papenfuss and Parham (2013) proposed splitting Anniella 
pulchra in California into five species.

15. Leaché et al. (2009) revised the Phrynosoma coronatum 
complex, placing California populations of P. coronatum into 
P. blainvilli.

16. Schulte et al. (2006) propose that the Sceloporus magister 
subspecies be elevated to full species. This was refuted by 
Leaché and Mulcahy (2007).

17. Leavitt et al. (2007) find a significant genetic structure 
within the Xantusia vigilis complex. Taxonomic revisions may 
occur in the near future within this clade.

18. Wood et al. (2008) divided the rosy boas into two species, 
Lichanura orcutti and L. trivirgata. Their mitochondrial data 
indicate that L. trivirgata is present in extreme southern 
California, though newer unpublished nuclear data suggest that 
the species break actually occurs farther south, in Baja 
California, Mexico (D. Wood, pers. comm.).

19. Feldman and Spicer (2006) and Fontanella et al. (2008) 
find evidence for lineages that are not concordant with 

previously described subspecies boundaries. We follow the 
lineage designations from the latter study.

20. The Great Basin clade includes animals formerly 
assigned to Diadophis punctatus regalis. The SSC status refers 
only to populations occurring at isolated desert springs in 
Southern California.

21. Mountain kingsnake taxonomy is in f lux. Rodríguez-
Robles et al. (1999b) refute the formerly recognized subspecies 
and find evidence for four distinct lineages. Myers et al. (2013) 
find evidence for two species (the arrangement that we follow 
here). Lampropeltis multifasciata contains the former southern 
subspecies Lampropeltis zonata parvirubra and L. z. pulchra. The 
conservation status applies to these two subspecies

22. Nagy et al. (2004) propose combining Masticophis into 
the genus Coluber.

23. Southern populations of this subspecies may represent a 
distinct taxon and are currently under study (C. Mahrdt, pers. 
comm., E. Ervin, pers. comm.).

24. SSC status applies to only the southern portion of the 
range.

25. Adalsteinsson et al. (2009) propose placing California 
Leptotyphlops in the genus Rena.

26. Some authors treat the subspecies of Crotalus oreganus as 
distinct species.

27. Some authors place the western pond turtles in the 
monotypic genus Actinemys. Spinks et al. (2014) recommend 
elevating both pond turtle subspecies to species status.
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We solicited public comment on this project by post-
ing the announcement on the right on the websites 
of the following organizations: California Depart-
ment of Fish and Wildlife, Center for North Ameri-
can Herpetology, Ecological Society of America 
(ECOLOG-L), Partners in Amphibian and Reptile 
Conservation, and The Wildlife Society. In addition, 
we circulated the announcement widely to col-
leagues via email. Following the public comment 
period, we also contacted experts on each taxon 
under consideration to request advice, data, and 
reviews of early drafts of this document.

California’s list of Amphibian and Reptile Species of 
Special Concern (ARSSC) is a critical component of the 
management and protection of amphibians and reptiles 
in the state. The current California ARSSC list is 
undergoing a complete revision to better reflect those 
taxa that require some measure of conservation to stabi-
lize populations and avoid future listing under the Cali-
fornia Endangered Species Act. To date, the ARSSC 
revision team has developed a set of risk metrics, com-
piled a list of nominee taxa, and completed a prelimi-
nary risk assessment for each nominee based on litera-
ture reviews and locality information. Now, we need 
your help to make sure that we have the most accurate 
and complete list possible of SSC for potential inclusion 
in the final list. The best list will require input from as 
many knowledgeable biologists as possible. If you have 
data, well-documented field experience, or unpublished 
observations that are relevant to California’s amphibian 
and reptile fauna, we invite you to share them with us.

Further details, risk assessments, and instructions for 
submitting feedback are available at http://arssc 
.ucdavis.edu. The public comment period closes August 
31st, 2009.

Bob Thomson
Amber Wright
Brad Shaffer

Center for Population Biology
University of California
Davis, CA 95616
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The watch list comprises taxa that were previously, 
but are no longer, considered Species of Special Con-
cern. Here we include an explanation for each taxon’s 
change in status and discuss future conservation 
concerns regarding Watch List taxa.

California tiger salamander 

(Ambystoma californiense)

Jennings and Hayes (1994a) identified this species 
as the highest-concern vernal pool-breeding amphib-
ian in the state. In keeping with this assessment and 
recent research documenting its decline range-wide, 
A. californiense was listed under the California 
Endangered Species Act as a Threatened species in 
2010, superseding Species of Special Concern sta-
tus. See Bolster (2010) for the CDFW’s recent status 
review. The species was also listed under the federal 
Endangered Species Act in 2000 (Santa Barbara; 
Endangered), 2003 (Sonoma; Endangered), and 
2004 (Central; Threatened), as three separate Dis-
tinct Population Segments. Recent multi-locus phy-
logeographic work indicates that the Central Distinct 
Population Segment is composed of two separate 
lineages from the Inner Coast Range and Central 
Valley and that these may be best considered as sepa-
rate units with different management needs 	
(J. Johnson and B. Shaffer, unpublished data).

Orange-throated whiptail

(Aspidoscelis hyperythra)

This taxon was included by Jennings and Hayes 
(1994a) primarily because of habitat loss within its 

relatively narrow range. We place it on the Watch List 
because, thus far, it appears to tolerate habitat frag-
mentation better than many similarly distributed 
taxa, including the red diamond rattlesnake (Crotalus 
ruber), coast patch-nosed snake (Salvadora hexalepis 
virgultea), and California glossy snake (Arizona ele-
gans occidentalis), all of which have experienced more 
severe declines; and it remains relatively common in 
many areas throughout its range. It is possible that 
further development and habitat fragmentation could 
cause more severe declines, so this taxon should be 
periodically reevaluated.

Baja California rat snake

(Bogertophis rosaliae)

Jennings and Hayes (1994a) included the B. rosaliae 
primarily as a precaution. Virtually nothing was 
known about the species in California except that, if 
it ever naturally occurred in the state, it was probably 
rare and restricted in distribution (only a single speci-
men has ever been recorded). In the intervening 
time, no additional specimens have been reported, 
and no new information has become available for this 
species. If this species is found to be a native compo-
nent of the California fauna, the conservation status 
should be reevaluated when more is known about the 
populations and habitat of the snake in California.

Yellow-blotched ensatina

(Ensatina eschscholtzii croceater)

Jennings and Hayes (1994a) included this taxon pri-
marily over concerns about land use changes within 
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but instead are part of the more broadly distributed 
H. platycephalus lineage (Rovito 2010). As with H. 
platycephalus, additional localities have been found 
and populations appear to be stable, leading us to 
conclude that Species of Special Concern designa-
tion is not required at the present time (Wake and 
Papenfuss 2005).

Southern California mountain kingsnakes

(Lampropeltis zonata parvirubra and L. z. pulchra)

The two southern California subspecies L. z. parvi-
rubra and L. z. pulchra were considered Species of 
Special Concern by Jennings and Hayes (1994a) on 
the basis of suspected declines due to illegal collect-
ing and habitat destruction from some collectors. We 
agree that this has occurred, although the current 
scale of exploitation does not appear to threaten this 
species’ long-term survival. We placed the species on 
the Watch List in recognition that collection pressure 
and/or habitat destruction could cause the need to 
provide additional protections in the future.

Santa Cruz Island gopher snake

(Pituophis catenifer pumilis)

Jennings and Hayes (1994a) included this taxon pri-
marily because of its small range (it is restricted to 
Santa Cruz and Santa Rosa islands) and threats from 
feral ungulates and pigs. We removed this species 
from special concern status because the invasive 
mammals causing the primary threats have been 
removed from the largest part of the range, Santa 
Cruz Island (USNPS 2010). This island is also well 
protected from future development because it is a 
national park.

Coronado skink

(Plestiodon skiltonianus interparietalis)

Jennings and Hayes (1994a) included P. s. interpari-
etalis primarily because it has a relatively restricted 
range and has disappeared from some areas. As with 
Aspidoscelis hyperythra, we agree that some declines 
have occurred, although their severity appears to be 
modest. If these declines continue, further protec-
tions may be warranted in the future.

Del Norte salamander 

(Plethodon elongatus)

Jennings and Hayes (1994a) included the Del Norte 
salamander because of concerns regarding habitat 
specialization by inland populations and the poten-
tial for timber harvest to destroy these habitats. 
Although these are valid concerns, as well as for two 

its small range. We shared several of these concerns, 
although the severity of these threats appears to have 
decreased since 1994. As long as the planned preser-
vation areas at Tejon Ranch remain in effect, a large 
amount of E. e. croceater habitat will remain pro-
tected, so designation as a Species of Special Con-
cern may not be necessary. We include E. e. croceater 
on the Watch List to encourage reevaluation of habi-
tat availability for this taxon in the future.

Large-blotched ensatina

(Ensatina eschscholtzii klauberi)

Jennings and Hayes (1994a) included this taxon pri-
marily over concerns about ongoing development 
within its range. We agree that development has had, 
and is continuing to have, an impact on this species, 
although the severity of these impacts appears to be 
significantly less than those being experienced by 
other taxa with similar ranges. Further, the large-
blotched Ensatina appears to be commonly found 
with stable populations throughout significant areas 
of its range, including protected parklands. If the 
extent of development increases within this salaman-
der’s range, it may become necessary to reconsider 
special concern status and more active management.

Mount Lyell web-toed salamander

(Hydromantes platycephalus)

This taxon was included by Jennings and Hayes 
(1994a) as a precaution, based on its patchy distribu-
tion and suspected susceptibility to local extirpa-
tions. We do not include H. platycephalus at this time 
because, although it is patchily distributed, the spe-
cies appears to be stable throughout most of its range 
and is not experiencing appreciable risk from habitat 
disturbance (Wake and Papenfuss 2005). Additional 
populations have been found since the early 1990s, 
and the species appears to be relatively common at 
many sites. Although it is a California endemic, has 
a moderately small range, and is a narrow ecological 
specialist, this species does not appear to be cur-
rently at risk of immediate decline (Wake and Papen-
fuss 2005).

Owens Valley web-toed salamander

(Hydromantes platycephalus)

The Owens’ Valley populations of H. platycephalus 
were included by Jennings and Hayes (1994a) as a 
precaution, both because little was known about the 
population biology of this elusive salamander and 
because it was strongly suspected that it was a dis-
tinct taxon. Research completed since 1994 suggests 
that these populations do not form a distinct lineage 
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close relatives of P. elongatus, the Scott Bar salaman-
der (Plethodon asupak) and Siskiyou Mountains sala-
mander (P. stormi), population status across most of 
the range of this taxon appears to be stable. Inland 
populations are patchy and likely more vulnerable to 
habitat degradation, which is why we place this taxon 
on our Watch List (H. Welsh, pers. comm.).

Mountain yellow-legged frogs

(Rana muscosa and R. sierrae)

Mountain yellow-legged frogs were designated as 
Species of Special Concern by Jennings and Hayes 
(1994a) under the name R. muscosa. Vredenburg et 
al. (2007) divided R. muscosa (sensu lato) into two 
species on the basis of morphometric measure-
ments, differences in advertisement call, and mito-
chondrial DNA: the Sierra Madre yellow-legged frog 
(R. muscosa) in the south and the Sierra Nevada yel-
low-legged frog (R. sierrae) in the north. Both species 
were state listed in 2013, superseding Species of Spe-
cial Concern status. See Bonham and Lockhart 
(2011) for the CDFW’s recent status review of these 
taxa.
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We identified the following taxa that did not qualify 
for Species of Special Concern status but nonethe-
less would benefit from some level of additional 
research and/or monitoring. We provide a brief 
description of our concerns for each of these taxa 
below.

Orange-throated whiptail

(Aspidoscelis hyperythra)

Aspidoscelis hyperythra occurs in California in a rela-
tively narrow region of southern California. Much of 
its available habitat has been destroyed or is threat-
ened by ongoing urbanization and development. 
Further, many of the areas where habitat persists 
have become fragmented by development in inter-
vening areas. The taxon remains locally common in 
several areas, although this should be reevaluated 
periodically. Further habitat modification could lead 
to more declines that warrant additional protections. 
Additional threats may arise from increasing inten-
sity and/or frequency of wildfire in the region.

San Gabriel Mountains slender salamander

(Batrachoseps gabrieli)

Batrachoseps gabrieli occurs in a small area in Los 
Angeles and San Bernardino Counties (Stebbins 
2003). Very few localities are known for this taxon, 
and its range is probably not fully characterized 
(Goodman et al. 1998, Hansen et al. 2005d). The 
salamander appears to be limited to talus slopes in 
the vicinity of oak, big cone spruce, and pine (Wake 
1996, Goodman et al. 1998). It exhibits limited sur-

face activity and appears to specialize on an environ-
ment that is unlikely to be developed. This species’ 
known range lies within the boundaries of the Ange-
les and San Bernardino National Forests and appears 
to be well protected at the present time. However, 
other narrowly distributed species of Batrachoseps 
have undergone large and unexplained declines, and 
it is possible that similar declines could occur for 
this species (Jennings and Hayes 1994a). For this 
reason, periodic monitoring and reevaluation of sta-
tus of B. gabrieli is warranted.

Baja California rat snake

(Bogertophis rosaliae)

Bogertophis rosaliae is known only from a single road-
killed specimen in California along Interstate 8 
(specimen SDNHM 64416). It is unclear if this rep-
resents an escaped or discarded pet, a rare migrant 
from the known range farther south in Baja Califor-
nia, Mexico, or a regular, infrequently encountered 
component of the California reptile fauna. If a popu-
lation does exist in California, ongoing development 
along the border in both the United States and Mex-
ico is likely to isolate these populations from the 
main part of the range, which occurs farther south. 
If so, the California populations could be susceptible 
to stochastic effects associated with small popula-
tions, as well as habitat loss from development. In 
some areas this species appears to be associated with 
palm oases, which are uncommon habitat patches, 
so any degradation of this habitat may have severe 
impacts on the taxon.

APPENDIX 4

Additional Taxa in Need of Research and 
Monitoring
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a popular species among herpetoculturists and col-
lectors, and some have voiced concerns that habitat 
destruction has caused localized declines. Overzeal-
ous collection of this snake does tend to destroy the 
microhabitats within rocks, which can degrade  
the quality of sites for a long period of time, although 
the species exhibits a relatively narrow window of 
surface activity, and much of its habitat may be rela-
tively inaccessible to collectors. Staub and Mulks 
(2009) surveyed the Mount Laguna region, San 
Diego County, from 2006 to 2008 and found that 
75% of all rock piles surveyed had some degree of 
damage. They concluded that collecting is ongoing 
and is not restricted to the vicinity of roads, support-
ing the concerns that the intensity of ongoing col-
lecting could harm this species. Managers should be 
wary of signs of habitat destruction, stemming from 
either collectors or other sources, particularly in 
areas that experience heavy human traffic such as 
Mount Laguna. If surveys demonstrate that these 
collecting activities are depleting populations, fur-
ther management and enforcement of existing col-
lecting prohibitions may be needed.

Del Norte salamander

(Plethodon elongatus)

Plethodon elongatus occurs from the California–
Oregon border south into Humboldt and Trinity 
Counties. Optimal habitat for this taxon appears to 
be late-successional and mature forests, which may 
be increasingly impacted by timber harvest in the 
coming years (Welsh and Lind 1995; H. Welsh, pers. 
comm.). Prior to 2002, this species was managed 
under the Northwest Forest Plan (Welsh and Bury 
2005, Survey and manage program 2010). These 
protections have now been removed, although much 
of the habitat that supports this taxon remains pro-
tected under the Plan (Northwest Forest Plan 1994). 
Monitoring efforts should focus on the impact of 
timber harvest on this species’ ability to persist, par-
ticularly at inland sites.

Western black-headed snake

(Tantilla planiceps)

The natural history of T. planiceps is poorly under-
stood in California. We have almost no information 
concerning this species’ natural history, habitat 
requirements, or population densities. The snake 
seems to be patchily distributed and rarely seen, 
making the detection of population declines or extir-
pations difficult. In addition, much of its range 
occurs in areas that have experienced heavy develop-
ment and habitat modification. Some workers have 

If this species is native to California, it appears to 
be encountered exceedingly rarely and is never 
reported. Given this complete uncertainty concern-
ing its status and validity as a native element of the 
California fauna, we place this taxon on the Watch 
List, primarily to highlight research needs. Surveys 
for this taxon should be encouraged, although in the 
absence of additional data, specimen collection 
should be strictly limited to only what is needed to 
learn more about its natural history and status 
within the state. However, we emphasize that tissue 
samples might help determine if any California 
specimens are native or introduced.

Yellow-blotched ensatina

(Ensatina eschscholtzii croceater)

Ensatina eschscholtzii croceater occurs in a relatively 
small area of Kern and Ventura Counties in south-
ern California. Some localized populations may have 
undergone declines or extirpations due to develop-
ment, although data on this are scarce. Workers have 
expressed concerns about land use practices and 
development in the Tehachapi Mountains, Bear Val-
ley, Cummings Valley, and Tejon Ranch, particularly 
in areas of oak woodlands (pers. comm. in Jennings 
and Hayes 1994a). One of the main concerns for this 
taxon was that a large fraction of its range occurs on 
property owned by the Tejon Ranch Company, the 
largest contiguous private landholding in California, 
and that this land would be developed in a way that 
was incompatible with the salamander’s survival. 
Since the previous evaluation, a large fraction of 
Tejon Ranch has been set aside for preservation—
areas in which grazing, but not development, may 
continue (Tejon Ranch Conservancy 2008). In addi-
tion, many populations occur on National Forest and 
other public lands that are unlikely to experience 
intense habitat modification. The availability of suit-
able habitat should be monitored periodically, and 
habitat modification within its very restricted range 
should be avoided.

Southern California mountain kingsnake

(Lampropeltis zonata “Southern Clade” or 
L. multifasciata)

The southern clade of L. zonata includes the for-
merly recognized subspecies L. z. pulchra and L. z. 
parvirubra (Rodríguez-Robles et al. 1999b), and has 
more recently been recognized at the species level as 
L. multifasciata (Myers et al. 2013). This snake spe-
cializes on rocky outcrop habitats occurring primar-
ily in a variety of woodland and chaparral habitats 
from sea level to nearly 3000 m (Stebbins 2003). It is 
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suggested that changing wildfire regimes in south-
ern California could be having a negative impact on 
this species; however, relevant data are very sparse. 
An important priority for this taxon is an increased 
research effort focused on distribution and habitat 
surveys so that its ecological requirements and popu-
lation dynamics can be better characterized. As 
populations are discovered, tissue samples should be 
collected for molecular analyses of the degree of iso-
lation and differentiation of these apparently dis-
junct populations.

Baja California night lizard

(Xantusia wigginsi)

Xantusia wigginsi was not known to be a part of the 
California lizard fauna until recent genetic studies 
established its presence in extreme southern Califor-
nia (Leavitt et. al. 2007). Virtually nothing is known 
about this taxon’s range, life history, habitat require-
ments, or conservation status within California. 
Further research on this species is needed before 
assessments of its conservation status and manage-
ment needs can be made.
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adpressed limbs  Position of the limbs such that 
the forelimbs are pressed backwards against the 
trunk of the animal, and the hind limbs are 
pressed forward against the trunk. The distance 
between adpressed limbs, a character which 
measures the relative limb length with respect to 
the trunk length, is usually best measured in 
preserved specimens, since the limbs may be 
damaged in living animals.

allopatric  Occurring in separate areas; refers to 
species ranges that do not overlap

allozyme  Alleles of an enzyme that vary in their 
speed of migration through an electrophoretic 
gel. A common way to quantify genetic variation 
before DNA sequencing became routine.

amplexus  Mating behavior in many aquatic 
anurans and some salamanders in which the 
male grasps the female with the front legs.

bd  Batrachochytrium dendrobatidis. A pathogenic 
fungus that causes the disease chytridiomycosis 
in many amphibians.

carapace  The dorsal half of a turtle shell.

costal grooves  Lateral indentations along the 
trunk of many salamanders.

critical thermal maximum  The temperature 
above which a given species ceases to be able to 
maintain normal body function. Extended 
temperatures above this point generally lead to 
death.

critical thermal minimum  The temperature 
below which a given species ceases to be able to 
maintain normal body function. Extended 
temperatures below this point generally lead to 
death.

cryptic taxa  Evolutionarily distinct lineages that 
are morphologically conserved and are difficult to 
distinguish from one another on the basis of 
morphology alone.

diapause  A delay in the life cycle of an organism, 
often occurring in response to adverse 
environmental conditions.

dorsolateral folds  Ridges of the skin that run 
along either side of the back in many frogs.

extant  A taxon that is still in existence, opposite of 
extinct.

hibernaculum  A place used by one or more 
individuals to hibernate or undergo a period of 
dormancy. Frequently used to refer to areas that 
house many hibernating individuals of the same 
species, especially sites that are used repeatedly 
over many years. The plural is hibernacula.

introgression  Transfer of genetic molecules 
from one species to another. In our usage, this 
most commonly refers to the transfer of the 
mitochondrial genome among species due to 
hybridization.

isolation by distance  The genetic signature that 
tends to arise from the tendency of individuals 
within a population to mate with nearby 
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pca  Principle component analysis. A multivariate 
ordination approach that reduced the variability 
among large sets of measured variables down to a 
(usually) smaller number of independent 
(orthogonal) variables.

pit tag  Passive integrated transponder tag. A small 
injectable tag that emits a unique electronic 
signal that can be read using specialized 
instruments. A frequently used method for 
uniquely labeling individual organisms in a 
population.

plastron  The ventral part of a turtle shell.

polytypic  Having several morphological forms. 
These may or may not correspond to evolutionary 
lineages.

pond type larvae  Salamander larvae that develop 
in ponds are characterized by having relatively 
large long fins associated with a relatively strong 
swimming ability.

scute  An enlarged scale, such as those on a turtle 
shell.

scl  Straight carapace length. The distance from 
the anterior to the posterior end of the carapace 
taken along the midline and measured as a 
straight distance (i.e., not measuring along the 
curvature of the shell). A standard way of 
measuring body length in turtles.

snp  Single nucleotide polymorphism. A 
homologous nucleotide position in a DNA 
sequence that is variable among conspecific 
individuals. SNPs are increasingly used instead  
of allozymes, microsatellites, and mtDNA for 
population genetic and species delimitation 
studies.

stream type larvae  Salamander larvae that 
develop in streams are typically smaller than 
pond type larvae and have smaller tail fins. 
Behaviorally, they tend not to swim in the open 
water and instead remain near the substrate.

svl  Snout to vent length. The distance from the tip 
of the snout to the anterior edge of the cloaca. A 
standard way of measuring length in many 
amphibians and reptiles.

tl  Total length. The distance from the tip of the 
snout to the end of the tail.

viviparous  A mode of reproduction in which 
females give birth to live young that are not 
retained in shelled eggs (compare with 
ovoviviparous).

individuals, eventually leading to the gradual 
accumulation of genetic differentiation across the 
landscape.

keeled  A spine or ridge structure that runs along 
the central axis of a scale or scute.

late-seral  Used to describe forests that are in a 
later stage of succession. Typified by the presence 
of large, old (>100 years) trees in the overstory.

microsatellite  Short repetitive regions in the 
DNA that often exhibit a large amount of 
variation due to the very high rate of mutation in 
these regions of the genome. Frequently 
employed to measure population genetic variation 
within species, because their high mutation rate 
allows them to track changes in gene flow and 
population size quickly.

mtdna  An abbreviation for mitochondrial DNA, 
the separate chromosome found in the 
mitochondria of all plants and animals. Until 
recently, it has been the standard molecule of 
choice for most systematic, population genetic, 
and phylogeographic research.

nasolabial grooves  Characteristic grooves that 
run from each naris (external nostril) down to 
the upper lip in plethodontid salamanders.

nuchal  Relating to or lying in the region of the 
nape.

ocellus  An eye-like spot.

oviparous  A mode of reproduction in which 
embryos develop inside of eggs.

ovoviviparous  A mode of reproduction in 
which embryos develop inside of eggs which  
are retained in the mother’s body until  
hatching.

paedomorphosis  The retention of larval traits 
into adulthood. In ambystomatid and 
dicamptodontid salamanders, it is also used to 
refer to reproduction in the larval condition.

paraphyletic  A group of taxa, all descending from 
of a common ancestor, that does not contain all 
descendants of that ancestor. For examples, 
“reptiles” as traditionally defined are paraphyletic 
because they do not contain birds as a contained 
taxon.

paratoid glands  External skin glands that lie 
along the back of the head or neck region and are 
prominent in most toads and several species of 
salamander.
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agricultural runoff, 116, 122
agrochemicals, 75, 110
Ambystoma californiense, 38, 42, 368
Ambystoma macrodactylum sigillatum, 136–41, 136(f)

breeding activity and egg laying, 138
breeding season, 139
courtship, pattern of, 138
diet of, 139
disease and environmental contaminants, 140
distribution of, 137(m), 139–40
effects of climate change on, 140
habitat requirements for, 139
hibernation, 138
identification of, 136–38
in Klamath–Siskiyou bioregion, 139
life history of, 138–39
management of, 141
metapopulation dynamics, 141
migration to breeding habitat, 138
monitoring, research, and survey needs, 141
as Priority 2 Species of Special Concern, 136
ranavirus infections, 140
recolonization of, 140
reproduction, 138
risk factors, 136(t)
in spring-fed water bodies, 139
status of, 136, 141
susceptibility to local extirpations, 139
taxonomy of, 138
threats faced by, 140
trends in abundance, 140
upland habitat, 139

amphibians and reptiles, management of, 39–43
Amphibian and Reptile Conservation Inventory and 

Monitoring guide, 43
in California, 355(t)–366(t)
mitigating effects of roads, 41–42
protection of

aquatic habitats, 39–40
terrestrial habitat patches, 40–41

translocation of animals, 42–43
Aneides flavipunctatus niger, 142–46, 142(f)

allozyme studies of, 144
breeding activity and egg laying, 144
distribution of, 143(m), 144–45
effects of climate change on, 145
habitat requirements, 144
identification of, 142–44
life history of, 144
management of, 145
mitochondrial DNA analysis, 144
monitoring, research, and survey needs, 145–46
as Priority 3 Species of Special Concern, 142
risk factors, 142(t)
status of, 142, 145
streamside microhabitats, 144
taxonomy of, 144
threats faced by, 145
trends in abundance, 145

Anniella pulchra, 186–91, 186(f)
breeding season, 188
climate change, impact of, 190
distribution of, 187(m), 189
feeding ecology of, 188
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climate change, impact of, 55
clutch size, 53
distribution of, 52(m), 55
habitat requirements, 53–55
identification, 51–53
larvae of, 51, 55
life history, 53
management recommendations, 57
marijuana cultivation and, 57
monitoring, research, and survey needs, 57–58
population decline, 55
risk factors, 51(t)
road construction, impact of, 56
sensitivity to warm temperatures, 54
sexual maturity of, 53
status determination, 57
status summary, 51
in streams, 54
taxonomic relationships, 53
thermal tolerances of, 54
threats faced by, 55–57
timber harvesting, impact of, 56
time to metamorphosis, 53
trends in abundance, 53

Aspidoscelis hyperythra, 368–69, 371
habitat destruction, impact of, 371

Aspidoscelis tigris stejnegeri, 192–96, 192(f)
distribution of, 193(m), 195
habitat loss and fragmentation, 195
habitat requirements for, 194–95
identification of, 192–94
life history of, 194
management of, 196
monitoring, research, and survey needs, 196
population size, 196
as Priority 2 Species of Special Concern, 192
reproductive activity, 194
risk factors, 192(t)
status of, 192, 196
taxonomy of, 194
threats faced by, 195
trends in abundance, 195

assisted migration, importance of, 231
Association of Fish and Wildlife Agencies, 44

Baja California coachwhip. See Masticophis fuliginosus

Baja California night lizard. See Xantusia wigginsi

Baja California Peninsula, 300
Baja California rat snake. See Bogertophis rosaliae

Batrachochytrium dendrobatidis (Bd), 45, 68, 73, 82, 91, 
96–99, 104, 116–17, 122, 140–41, 184, 375

Batrachoseps campi, 147–50, 147(f)
distribution of, 148(m), 149
elevational range of, 149
habitat requirements for, 149

genetic markers, 191
gestation period, 188
habitat requirements, 188–89
habitat suitability for, 189
human-disturbed habitats, 190
identification of, 186–88
life history of, 188
management of, 190
mating activity, 188
microhabitat suitability, 189
mitochondrial DNA analysis, 188
monitoring, research, and survey needs, 190–91
movement ecology, 188
nuclear DNA analysis, 188
as Priority 2 Species of Special Concern, 186
risk factors, 186(t)
sexual maturity, 188
status of, 186, 190
surface activity, 188
taxonomy of, 188
threats faced by, 189–90
trends in abundance, 189

Anza-Borrego Desert State Park, 248–49
Apalone spinifera, 302, 307
aquatic habitats, in California, 31

acidification of, 73
aquatic invasive predators, 31
aquatic invertebrates, 307
Argentine ant. See Linepithema humile

Arizona elegans candida, 257
Arizona elegans eburnata, 257
Arizona elegans occidentalis, 255–59, 255(f), 368

breeding activity and egg laying, 257
coloration of, 255
distinctiveness of, 257
distribution of, 256(m), 258
ecological specialization and endemism, 258
habitat requirements, 257–58
identification of, 255
life history of, 257
management of, 259
monitoring, research, and survey needs, 259
pitfall trapping of, 258
population sizes, 259
prey of, 257
as Priority 1 Species of Special Concern, 255
reproductive activity, 257
risk factors, 255(t)
status of, 255, 258–59
taxonomy of, 257
threats faced by, 258
trends in abundance, 258

Arroyo toad. See Bufo californicus

Ascaphus truei, 51–58, 51(f)
breeding behavior, 53
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Breeding Bird Surveys, 47
Bufo alvarius, 59–63, 59(f)

breeding behavior, 61, 63
distribution of, 60(m), 61–62
effect of

landscape modification, 62
pesticide applications, 62

habitat requirements, 61
identification, 59–61
life history, 61
management recommendations, 62–63
metapopulation dynamics, 63
monitoring, research, and survey needs, 63
osteological and genetic data, 61
poison of, 61

toxicity of, 61
population decline, 62

causes of, 62
as Priority 1 Species of Special Concern, 59
risk factors, 59(t)
status determination, 62
status of, 59, 62
taxonomy of, 61
threats faced by, 62
trends in abundance, 62

Bufo californicus, 64–68, 64(f)
Anaxyrus genus, 66
breeding behavior, 66
distribution of, 65(m), 67
drought and El Niño cycles, effects of, 68
feeding habits, 66
in human-made habitats, 67
identification of, 64–66
larvae of, 66–67
life history of, 66–68
management recommendations, 68
monitoring, research, and survey, 68
mortality rate of, 67
nocturnal activity, patterns of, 66–67
nonnatural disturbances, 66
population size and connectivity, 68
predation pressure, 67
as Priority 1 Species of Special Concern, 64
radio tracking of, 67
reproductive season, 66
risk factors, 64(t)
seasonal activity period for, 66
sexual maturity, 66
status of, 64, 68
stream and riparian habitat, 67
survivorship of, 66–68
taxonomy of, 66
threats faced by, 68
trends in abundance, 67–68
USFWS recovery plan for, 68

identification of, 147–49
life history of, 149
management of, 150
monitoring, research, and survey needs, 150
as Priority 3 Species of Special Concern, 147
risk factors, 147(t)
status of, 147, 150
surface activity of, 149
taxonomy of, 149
threats faced by, 149–50
trends in abundance, 149

Batrachoseps gabrieli, 371
Batrachoseps minor, 151–55, 151(f)

distribution of, 152(m), 153
DNA sequences, 154
effect of invasion of exotic plants on, 154
habitat modification, 154
habitat requirements for, 153
identification of, 151–53
life history of, 153
management of, 154
mitochondrial DNA analysis, 153
monitoring, research, and survey needs, 154–55
as Priority 1 Species of Special Concern, 151
risk factors, 151(t)
sensitivity to habitat, 154
status of, 151, 154
taxonomy of, 153
threats faced by, 153–54
trends in abundance, 153

Batrachoseps relictus, 156–60, 156(f)
aquatic microhabitats of, 159
distinctiveness of, 158
distribution of, 157(m), 159
effects of climate change on, 159–60
habitat degradation from road construction, 159
habitat requirements for, 159
identification of, 156–58
life history of, 158–59
management of, 160
mitochondrial DNA analysis, 158
monitoring, research, and survey needs, 160
as Priority 1 Species of Special Concern, 156
risk factors, 156(t)
status of, 156, 160
surface activity of, 159
taxonomy of, 158
threats faced by, 159–60
trends in abundance, 159

Bogertophis rosaliae

decline in population of, 368
habitat of, 368

destruction of, 371
status of, 368, 372

Breckenridge Mountain, 158–60
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California giant salamander. See Dicamptodon ensatus

California glossy snake. See Arizona elegans occidentalis

California kangaroo rat. See Dipodomys californicus

California legless lizard. See Anniella pulchra

California Natural Community Conservation 
Planning, 41

California Natural Diversity Database, 5, 13, 15, 33, 216
California red-legged frog. See Rana draytonii

California tiger salamander. See Ambystoma californiense

California Wildlife Habitat Relationships, 16–17
cannibalism, 86, 133, 163, 183
carbon emissions, 11, 44
Carson River, 300
Cascades frog. See Rana cascadae

Christmas Bird Counts, 47
chytrid fungus. See Batrachochytrium dendrobatidis

chytridiomycosis, 73, 91, 122
citizen science, 47
climate change

conservation risk due to, 39
impacts of, 44–45, 302
vulnerability to, 11, 11(t)

Coachella Valley, 229
Multiple Species Habitat Conservation Plan, 232

coastal tailed frog. See Ascaphus truei

coastal whiptail. See Aspidoscelis tigris stejnegeri

coast horned lizard. See Phrynosoma blainvillii

coast patch-nosed snake. See Salvadora hexalepis 

virgultea

coast range newt. See Taricha torosa

Coleonyx variegatus abbotti, 197–201, 197(f)
distinctiveness of, 199
distribution of, 198(m), 199–200
habitat degradation, 200
habitat requirements, 199
identification of, 197–99
impact of

artificial night lighting, 200
climate change, 200
development and agriculture, 200

life history of, 199
management of, 200
monitoring, research, and survey needs, 200–201
nuclear DNA markers, 199
pitfall trapping, 199, 201
as Priority 3 Species of Special Concern, 197
reproductive activity, 199
risk factors, 197(t)
status of, 197, 200
surface activity, 199
taxonomy of, 199
threats faced by, 200
trends in abundance, 200

Colorado Desert, 35
Colorado Desert fringe-toed lizard. See Uma notata

Colorado River, 307, 308

Bufo canorus, 69–76, 69(f)
breeding activity and egg-laying, 71–72
breeding choruses, 71

human disturbance of, 73–75
breeding season, 75
disease outbreaks, 73, 75
distribution of, 70(m), 72–73
drought, effects of, 74
embryos and hatchlings, 73
genetic differentiation, 71
genetic distance between populations, 71
habitat modification, impact of, 74
habitat requirements, 72
hibernation and breeding biology, 75
identification of, 69–71
insect food supply for, 74
larvae of, 72
life history of, 71–72
livestock grazing, influence of, 74
management program, 75
metamorphosis of, 71
metapopulation dynamics, 74
monitoring, research, and survey needs, 75–76
mortality rate, 73
palatability of, 74
population decline, 72–73

causes of, 73, 75
predators of, 74
as Priority 1 Species of Special Concern, 75
protection from predation, 72
risk factors, 69(t)
seasonal activity period, 72
sexual maturity of, 75
in snowmelt pools, 73
status of, 69, 75
stress and immunosuppression, 75
taxonomy of, 71
threats faced by, 73–75
trends in abundance, 73

Bureau of Land Management, 5

California Aquatic Invasive Species Management  
Plan, 40

California Climate Action Team, 44
assessments of, 11

California Coastal Act (1976), 83
California Department of Fish and Wildlife (CDFW), 

4, 6, 19
Biogeographic Information and Observation  

System, 16
Geographic Information System, 16

California Endangered Species Act, 4–6, 8, 14, 19, 33, 
231, 368

California Environmental Quality Act, 5, 36
California Essential Habitat Connectivity Project, 41
California Floristic Province, 4
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trends in abundance, 269
Dicamptodon ensatus, 161–65, 161(f)

breeding activity and egg laying, 163
breeding and larval development, 163
breeding season, 163
cannibalism behavior, 163
distinctiveness of, 163
distribution of, 162(m), 163–64
effects of

climate change, 164
wildfire, 164

fragmentation of riparian habitat, 164
genetic markers, 163
habitat requirements for, 163
identification of, 161–63
larvae of, 163

habitat of, 163
in slow-moving water, 163

life history of, 163
management of, 165
monitoring, research, and survey needs, 165
mortality and habitat degradation, 164
paedomorphosis, prevalence of, 163
pitfall trapping, 165
as Priority 3 Species of Special Concern, 161, 164
risk factors, 161(t)
status of, 161, 164
taxonomy of, 163
threats faced by, 164
trends in abundance, 164

Dipodomys californicus, 221
disease transmission, 42, 45

in Bufo canorus, 73, 75
DNA sequencing, 110, 154, 252, 277

East Bay Regional Park District, 103
Elgaria panamintina, 202–6, 202(f)

distribution of, 203(m), 205
habitat requirements, 205
identification of, 202–4
life history of, 204–5
management of, 205–6
monitoring, research, and survey needs, 206
predators of, 205
as Priority 3 Species of Special Concern, 202
reproductive activity, 204
risk factors, 202(t)
status of, 202, 205
taxonomy of, 204
thermal tolerances, 204
threats faced by, 205
trends in abundance, 205

El Niño cycles, 68
Emys marmorata, 296–303, 296(f)

clutch sizes, 299
diet, 299

common garter snake. See Thamnophis sirtalis

common musk turtle. See Sternotherus odoratus

Cope’s leopard lizard. See Gambelia copeii

Coronado skink. See Plestiodon skiltonianus interparietalis

Couch’s spadefoot. See Scaphiopus couchii

counties and islands, of California, 50(m)
Crotalus ruber, 260–65, 260(f), 368

climate change, impact of, 264
coloration and behavior, 260
courtship and mating, 262
denning behavior, 262
distribution of, 261(m), 263–64
gestation period, 262
habitat requirements, 263
identification of, 260
life history of, 262–63
management of, 264
monitoring, research, and survey needs, 264–65
neonates of, 260
pitfall trapping, 265
prey of, 263
as Priority 3 Species of Special Concern, 260
radio tracking of, 262
reproductive activity, 262
risk factors, 260(t)
sexual maturity, 263
status of, 260, 264
taxonomy of, 262
threats faced by, 264
trends in abundance, 264

Dale Dry Lake, San Bernardino County, 242
Daphnia magna, 45
DDT pesticide, 116
Death Valley, Inyo County, 269
Del Norte salamander. See Plethodon elongatus

desert glossy snake. See Arizona elegans eburnata

desert mule deer. See Odocoileus hemionus crooki

Diadophis punctatus regalis, 266–70, 266(f)
breeding activities and egg laying, 268
climate changes, impact of, 269
denning activities, 268
distribution of, 267(m), 269
habitat requirements, 269
identification of, 266
life history of, 268–69
management of, 269–70
mitochondrial DNA, 268
monitoring, research, and survey needs, 270
prey of, 269
reproductive activity, 268
risk factors, 266(t)
risk of extirpation, 269
status of, 266, 269
taxonomy of, 268
threats faced by, 269
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gene flow, isolation-by-distance model of, 95
generalist predator, 44
Gila monster. See Heloderma suspectum

glyphosate, 110
granite night lizard. See Xantusia henshawi

Great Basin and Sonoran ecoregions, 35
Greenhorn Mountains, 158–59

Habitat Conservation Plans (HCP), 5, 31
habitat corridors, 41–42, 58, 185, 196, 201, 211, 231, 245, 

253, 264
habitat fragmentation, 31, 35, 41, 195–96, 233, 243–44, 

282–83, 368
habitat loss and degradation, 34, 81, 171, 184, 189, 253
habitat quality for species, determinants of, 231
habitat restoration, 68, 92, 98–99,108, 110, 135, 150, 

190, 196, 231, 244, 290, 294–95, 303
Havasu National Wildlife Refuge, 308
headstarting programs, 43, 303, 308
Heloderma horridum, 214
Heloderma suspectum, 212–17, 212(f)

daily activity pattern, 215
diet of, 215
distribution of, 213(m), 215–16
foraging behavior, 215
habitat requirements, 215
homing ability, 215
identification of, 214
life history of, 214–15
male–male combat, 215
management of, 216
monitoring, research, and survey needs, 216–17
nocturnal activity, 215
reproductive activity, 215
riparian or xeroriparian habitat, 215
risk factors, 214(t)
sexual maturity, 215
as Species of Special Concern, 214
status of, 214, 216
subspecies of, 214
taxonomy of, 214
threats faced by, 216
trends in abundance, 216
venom, use of, 215

herpetofauna, 42, 259
hibernation

of Ambystoma macrodactylum sigillatum, 138
of Bufo canorus, 75
of Gambelia copeii, 209
of Kinosternon sonoriense, 306
of Phrynosoma mcallii, 227
of Rana pretiosa, 114

Humboldt Bay National Wildlife Refuge, 79
Humboldt County General Plan, 81, 171
Hydromantes platycephalus, 39, 369

distribution of, 297(m), 300–301
growth rates of, 299
habitat loss of, 301
habitat requirements of, 299, 300, 303
hatchlings of, 299
human-modified habitats, impact of, 303
identification of, 298
introduced species, impact of, 308
life history of, 299
management recommendations, 302–3
mating season, 299
melanistic, 298
monitoring, research, and survey needs, 303
movement to overwintering sites, 299
nest sites, 299, 303
population sizes, 301
predators of, 302, 303
reproductive maturity, 299–300
risk factors, 298(t)
status, 298, 302
taxonomy, 298–99
threats faced by, 301–2
trends in abundance, 301

endemic and near endemic species, 33(t)
Ensatina eschscholtzii croceater, 368–69, 372
environmental contamination, 73, 97–98, 110, 140
environmental impact assessment, 36

Fallen Leaf Lake, 109
Federal Endangered Species Act, 8, 244
fishbait industry, 109
flat-tailed horned lizard. See Phrynosoma mcallii

Flat-tailed Horned Lizard Interagency Coordinating 
Committee, 229, 231–32

foothill yellow-legged frog. See Rana boylii

forest ecosystems, 11

Gambelia copeii, 207–11, 207(f)
breeding season, 209
distribution of, 208(m), 210
gene flow and hybridization, 209
habitat loss due to development, 210
habitat requirements, 209–10
hibernation, 209
identification of, 207–9
life history of, 209
management of, 210
monitoring, research, and survey needs, 211
risk factors, 207(t)
sexual size dimorphism, 209
as Species of Special Concern, 207
status of, 207, 210
taxonomy of, 209
threats faced by, 210
trends in abundance, 210
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habitat requirements for, 273
identification of, 271
life history of, 273
management of, 274
mating season, 273
mitochondrial DNA analysis, 273
monitoring, research, and survey needs, 274
mortality of, 274
prey of, 273
as Priority 2 Species of Special Concern, 271
risk factors, 271(t)
status of, 271, 274
surface activity, 273
taxonomy of, 273
threats faced by, 273–74
trends in abundance, 273

Masticophis fuliginosus, 275–78, 275(f)
climate change, impact of, 278
diet of, 277
distinctiveness of, 275
distribution of, 276(m), 277
diurnal behavior, 277
foraging behavior, 277
habitat requirements for, 277
hatchlings of, 277
home range sizes, 277
identification of, 275–77
life history of, 277
management of, 278
mating activity, 277
mitochondrial DNA analysis, 277
monitoring, research, and survey needs, 278
prey of, 277
as Priority 3 Species of Special Concern, 275
radiotelemetry of, 277
risk factors, 275(t)
status of, 275, 278
taxonomy of, 277
threats faced by, 278
trends in abundance, 278

Mattole Watershed, 54–55, 88, 169–70, 177
McCloud River, 169
Mendocino National Forest, 80
Mesquite Mountains, 216
metapopulation dynamics, 31, 41, 63, 74–75, 98, 134, 

141, 185, 238
Mexican beaded lizard. See Heloderma horridum

migration of species
assisted migration, 231
corridors for (See habitat corridors)
for ensuring gene flow, 231
migration tunnels, 42

Mojave Desert, 3, 34–35, 149, 189, 222, 236, 269, 273
Mojave fringe-toed lizard. See Uma scoparia

Mojave glossy snake. See Arizona elegans candida

Imperial Valley, 62
introduced species, impact of, 4, 83, 104, 133, 183–84, 

190, 232, 301–2, 308
invasive species, 36, 40, 89, 134, 184–85, 303
Inyo Mountains salamander. See Batrachoseps campi

Kathleen, Hurricane, 122
Kaweah River, 182
Kern River Canyon, 158–59
Kinosternon sonoriense, 304–9, 304(f)

clutch sizes, 306
decline of, 308
diet of, 306
distribution of, 305(m), 307
feeding habits of, 306
habitat loss of, 309
habitat requirements, 306–7
headstarting program, 308
hibernation of, 306
identification of, 304–6
life history of, 306
management recommendations, 308
monitoring, research, and survey needs, 308–9
population densities, 306
reproductive maturity, 306
risk factors, 304(t)
status of, 304, 308
taxonomy of, 306
terrestrial movements, 306
threats faced by, 308
trends in abundance, 307–8

Klamath–Siskiyou bioregion, 139
Klauber, L.M., 68

Laguna Dam, 308
Lampropeltis multifasciata, 372
Lampropeltis zonata parvirubra, 369, 372
Lampropeltis zonata pulchra, 369, 372
landscape genetics, 45, 146
land use, conversion to agriculture, 302
Lassen Volcanic National Park, 140
lesser slender salamander. See Batrachoseps minor

Linepithema humile, 221–23
livestock grazing, influence of, 74
Lower Colorado River, 121–23, 216
lowland leopard frog. See Rana yavapaiensis

Lucas Creek, 159

marijuana cultivation, 35, 55–58, 81, 83, 90–91,  
170–72

Masticophis flagellum ruddocki, 271–74, 271(f)
climate change, impact of, 274
denning activity, 273
diet of, 273
distribution of, 272(m), 273
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population decline, 222
as Priority 2 Species of Special Concern, 218
radio tracking of, 221
reproductive activity, 220
risk factors, 218(t)
road mortality, 221
sexual maturity, 220
status of, 218, 223
surface activity, 221
survival rates, 221
taxonomy of, 220
thermoregulation, 221
threats faced by, 222–23
trends in abundance, 222

Phrynosoma mcallii, 225–33, 225(f)
breeding activity and egg laying, 227
breeding season, 227
clutch size, 227
daily activity patterns, 227
diet of, 228, 231
distribution of, 226(m), 229
habitat loss and fragmentation, 230
habitat requirements, 228–29
hibernation, 227
identification of, 225–27
life history of, 227–28
management of, 231–32
mark-recapture studies of, 230, 232
monitoring, research, and survey needs, 232–33
mortality, causes of, 230
phylogeographic study of, 227
populations of, 229
predators of, 228
as Priority 2 Species of Special Concern, 225, 231
radiotelemetry studies of, 227–28
renewable energy projects, impact of, 231
risk factors, 225(t)
scat counts, 232
sexual maturity, 228
shade-seeking behavior, 227
status of, 225, 231
surface activity of, 227
survivorship of, 228
taxonomy of, 227
threats faced by, 230–31
trends in abundance, 229–30

Phyllodactylus nocticolus, 248
Phylogeography, 45, 166, 194, 241, 309
pitfall trapping, 165, 173, 199, 201, 221, 258, 265
Pituophis catenifer pumilis, 369
Plestiodon skiltonianus interparietalis, 369
Plethodon asupak, 370
Plethodon elongatus, 369, 372

habitat, 372
timber harvest, impact of, 372

Mojave River, 300
Monterey peninsula, 186
mortality, road-associated, 41–42
mountain yellow-legged frogs. See Rana muscosa; 

Rana sierrae

Mount Laguna, 372
Mount Lyell web-toed salamander. See Hydromantes 

platycephalus

Natural Community Conservation Plan (NCCP), 5, 31, 
196, 232

nominee taxa, scoring of, 12
nonnative plant species, 233
northern leopard frog. See Rana pipiens

northern red-legged frog. See Rana aurora

northern western pond turtle. See Emys marmorata

North Fork Feather River, 90
Northwest Forest Plan, 372
nuclear DNA markers, 105, 110, 199, 277

Ocotillo Wells State Vehicular Recreation Area, 227–
28, 230

Odocoileus hemionus crooki, 63
Old-growth Wildlife Project, 169
orange-throated whiptail. See Aspidoscelis hyperythra

Oregon spotted frog. See Rana pretiosa

oviparous reptiles, 204, 281
Owens River, 109
Owens Valley, 39, 109

web-toed salamander (See Hydromantes 

platycephalus)

Pacific treefrog. See Pseudacris regilla

Panamint alligator lizard. See Elgaria panamintina

Peninsula Open Space Trust, 145
peninsular leaf-toed gecko. See Phyllodactylus nocticolus

Pepperwood Creek, 179
Phrynosoma blainvillii, 218–24, 218(f)

agriculture and development, impact of, 222
breeding season, 220
cattle grazing and, 224
climate change, impact of, 223
deaths due to predation, 221
diets of, 223
distribution of, 219(m), 221–22
diurnal activity, 220
effects of wildfire on, 223, 224
habitat requirements, 221
identification of, 218–19
life history of, 220–21
management of, 223
microhabitat preferences, 221
mitochondrial DNA analysis, 220
monitoring, research, and survey needs, 223–24
pitfall trapping, 221
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movements to or from breeding sites, 87
onset and duration of breeding, 86
pesticides and herbicides, impact of, 90
population dynamics, 92
as Priority 1 Species of Special Concern, 84
radiotelemetry studies, 87, 92
risk factors, 84(t)
skeletochronology of, 87
in snowmelt-fed streams, 91
status of, 84, 91
survivorship of, 92
taxonomy of, 86
threats faced by, 89–91
trends in abundance, 89

Rana cascadae, 93–99, 93(f)
breeding activity and egg-laying, 95
diet of, 95
distribution of, 94(m), 96
embryo development, 95
habitat loss and modification, 97
habitat requirements, 95–96
identification of, 93–95
isolation-by-distance model of gene flow, 95
life history of, 95
management of, 98–99
monitoring, research, and survey needs, 99
mortality of, 97
pesticide use, impact of, 97
population dynamics of, 96, 98
predators of, 96, 97
as Priority 2 Species of Special Concern, 93
recolonization of, 98
risk factors, 93(t)
status of, 93, 98
taxonomy of, 95
threats faced by, 96–98
trends in abundance, 96
UV-B radiation, impact of, 97, 98

Rana draytonii, 100–105, 100(f)
breeding activity and egg-laying, 102
breeding season, 103
diet of, 102
distribution of, 101(m), 103–4
effect of introduced species on, 104
elevational range of, 104
foraging behavior, 102
habitat requirements, 102–3
impact of

cattle-grazing, 105
climate change, 104–5
pesticide use, 105
urbanization and agriculture, 104

larvae of, 102
life history of, 102
management of, 105

Plethodon stormi, 370
Prairie Creek Redwoods State Park, 170
Pseudacris regilla, 75

radiotelemetry, 67, 87, 92, 105, 228, 259, 262, 264, 277, 
278, 288

Rana aurora, 77–83, 77(f)
artificial habitats, 80
breeding activity and egg-laying, 79, 81
breeding season, 79
in coastal streams, 80
distribution of, 78(m), 80
embryonic development, 79
habitat requirements for, 79–80
identification of, 77–79
impact of

agricultural and residential development, 81
climate changes, 82
forest conversion, 81
habitat loss and degradation, 81, 83
marijuana cultivation, 81, 83
pesticides and herbicides, 81
sea-level-rise, 83

life history of, 79
management of, 83
mesocosm experiment, 82
metamorphosis of, 79
monitoring, research, and survey needs, 83
population decline, 80–81
predators of, 81, 83
as Priority 2 Species of Special Concern, 77, 82
radio tracking of, 80, 81
recolonization of, 81
risk factors, 77(t)
saltwater tolerance, 83
status of, 77, 82
taxonomy of, 79
terrestrial versus aquatic life stages, 82
threats faced by, 81–82
trends in abundance, 80–81

Rana boylii, 53, 84–92, 84(f)
breeding activity and egg-laying, 86
breeding and oviposition, 87
cannibalistic behavior, 87
distribution of, 85(m), 90
extirpations, 89
food resources, 87
habitat requirements for, 87–88
hydrological effects, 92
identification of, 84–86
larvae of, 87
life history of, 86–87
management of, 91–92
metamorphosis of, 87
monitoring, research, and survey needs, 92
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Rana yavapaiensis, 119–24, 119(f)
coloration of, 121
diseases, 122
distribution of, 120(m), 122
habitat requirements for, 121–22
hybridization of, 122–23
identification of, 119–21
larvae of, 123
life history of, 121
management of, 123
molecular markers, 123
molecular phylogenic analyses, 123
monitoring, research, and survey needs, 123–24
natural vulnerability, 123
population decline, 122–23

causes of, 124
predators of, 122–23
as Priority 1 Species of Special Concern, 119
reproductive biology of, 121
risk factors, 119(t)
salt tolerance in, 122
status of, 119, 123
taxonomy of, 121
threats faced by, 122–23
trends in abundance, 122

range maps for each species, development of, 17(m)
red-bellied newt. See Taricha rivularis

Red Creek, Tehama County, 88
red diamond rattlesnake. See Crotalus ruber

red-eared slider. See Trachemys scripta elegans

regal ring-necked snake. See Diadophis punctatus 

regalis

relictual slender salamander. See Batrachoseps relictus

relocation programs, genetic consequences of, 42
Rhyacotriton variegatus, 166–73, 166(f)

breeding activities and egg laying, 168
breeding season, 168
clutch size, 168
coastal populations, 171
diet of, 169
distribution of, 167(m), 169–70
geographic ranges and genetic distinctiveness, 168
habitat loss and degradation, 171
habitat requirements for, 169
identification of, 166–68
impacts of

climate change, 170
herbicides and pesticides, 171
marijuana cultivation, 170–72
roadbuilding, 170
timber harvesting, 170

landscape genetic studies of, 173
larvae of, 168
life history of, 168–69
management of, 172
mitochondrial DNA analysis, 168

mitochondrial DNA variation, 102, 105
monitoring, research, and survey needs, 105
population trends of, 103–4
prey types, 102
as Priority 1 Species of Special Concern, 100, 105
radiotelemetry studies, 105
risk factors, 100(t)
status of, 100, 105
taxonomy of, 102
threats faced by, 104
trends in abundance, 104
USFWS recovery plan for, 105

Rana muscosa, 370
Rana pipiens, 106–111, 106(f)

distribution of, 107(m), 108–9
habitat requirements, 108
identification of, 106–8
impact of

climate changes, 109
habitat modification, 109
livestock grazing, 109
pesticide use, 109–10

life history of, 108
management of, 110
mitochondrial DNA variation, 110
monitoring, research, and survey needs, 110–11
morphology and vocalizations, 108
mortality of, 110
as Priority 1 Species of Special Concern, 106
risk factors, 106(t)
status of, 106, 110
taxonomy of, 108
threats faced by, 109–10
trends in abundance, 109

Rana pretiosa, 112–18, 112(f)
breeding activity and egg laying, 114
distribution of, 113(m), 115–16
genetic differentiation and population structure, 

117–18
habitat requirements, 114–15
hibernation, 114
identification of, 112–14, 117
life history of, 114
management of, 117
mitochondrial DNA variation, 114
monitoring, research, and survey needs, 117–18
prey of, 114
as Priority 1 Species of Special Concern, 112, 117
risk factors, 112(t)
status of, 112, 117
survivorship of, 114
taxonomy of, 114
threats faced by, 116–17
trends in abundance, 116

Rana sierrae, 370
ranavirus infections, 45, 140–41
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Santa Cruz Island, 369
Santa Cruz Island gopher snake. See Pituophis catenifer 

pumilis

Santa Cruz Mountains, 144–45, 163–64
Santa Lucia Mountains, 145, 164
Santa Ynez Mountains, 184
Saproglenia, 82
Scaphiopus couchii, 125–29, 125(f)

breeding activity and egg laying, 127
breeding season, 127
development rate of, 127
distribution of, 126(m), 127–28
emergence behavior, 127
foraging behavior, 127
habitat requirements, 127
identification of, 125
life history of, 127
management of, 128–29
metamorphosis of, 127
monitoring, research, and survey needs, 129
movement ecology of, 129
natural breeding sites, 129
physiological limits of, 128, 129
population dynamics of, 128
as Priority 3 Species of Special Concern, 125
risk factors, 125(t)
status of, 125, 128
taxonomy of, 127
terrestrial habitat, 129
threats faced by, 128
trends in abundance, 128

Scott Bar salamander. See Plethodon asupak

septicemia, 73
Sierra Nevada, 11, 253, 269
Sierra night lizard. See Xantusia vigilis sierrae

Siskiyou Mountains salamander. See Plethodon stormi

Six Rivers National Forest, 168, 170
Smith River, 168
snake trapping, 259
Sonora mud turtle. See Kinosternon sonoriense

Sonoran Desert toad. See Bufo alvarius

southern California mountain kingsnakes. See 

Lampropeltis multifasciata; Lampropeltis zonata 

parvirubra

southern long-toed salamander. See Ambystoma 

macrodactylum sigillatum

southern torrent salamander. See Rhyacotriton 

variegatus

southern western pond turtles. See Emys marmorata

Southwest Climate Science Center, 44
Spea hammondii, 130–35, 130(f)

breeding activity and egg laying, 132
breeding aggregations, 132
breeding season, 132
development of, 133
diet of, 133

monitoring, research, and survey needs, 172–73
pitfall trapping, 173
as Priority 1 Species of Special Concern, 166
risk factors, 166(t)
sexual maturity, 168
status of, 166, 171–72
in stream channel, 169
taxonomy of, 168
thermal tolerances of, 169
threats faced by, 170–71
trends in abundance, 170

river management, 91–92
road construction, impact of, 41–42, 55–56, 159–60, 

164
Roundup®, 110

Sacramento Valley, 300
Salinas River Valley, 86, 88
Salvadora hexalepis virgultea, 279–84, 279(f), 368

climate change, impact of, 283
diet of, 281
distinctiveness of, 281
distribution of, 280(m), 282
genetic analysis of, 281
habitat requirements, 282
identification of, 279
life history of, 281–82
management of, 283
monitoring, research, and survey needs, 283–84
movement ecology of, 281
population decline, 282
prey of, 281
as Priority 2 Species of Special Concern, 279, 283
risk factors, 279(t)
status of, 279, 283
taxonomy of, 281
threats faced by, 281–82

San Bernardino Mountains, 183
San Diego banded gecko. See Coleonyx variegatus 

abbotti

San Diego Multiple Species Habitat Conservation  
Plan, 31

sandstone night lizard. See Xantusia gracilis

San Felipe Creek drainage, 121–23
San Gabriel Mountains slender salamander. See 

Batrachoseps gabrieli

San Gabriel River, 301
San Joaquin coachwhip. See Masticophis flagellum 

ruddocki

San Joaquin Valley, 273, 300
San Luis Obispo County, 153
San Sebastian Marsh, 122
San Simeon State Park, 287–88
Santa Catalina Mountains, 306
Santa Cruz black salamander. See Aneides flavipunctatus 

niger
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projected impacts, 12, 12(t)
range size, 9, 9(t)
vulnerability to climate change, 11, 11(t)

scoring of nominee taxa, 12
Spearman’s rank correlations, 23(t)
total score/total possible for taxa evaluated for, 21(f)
watch list of, 13, 368–70

spiny softshell turtle. See Apalone spinifera

spring snowmelt, 11, 56, 90, 171
State Wildlife Action Plans (SWAP), 5
Sternotherus odoratus, 306
Stevens Creek watershed, 177
stinkpot turtle. See Sternotherus odoratus

stream-breeding amphibians, 164, 178
stream hydrology, 90, 178
Susan River, 300

Tantilla planiceps, 372–73
ecological requirements, 373
habitat requirements, 372
natural history of, 372
population densities, 372

Taricha rivularis, 174–79, 174(f)
aquatic breeding habitats, 177
breeding activities and egg laying, 176
breeding season, 176
buffer protections, ecological effects of, 178
diet of, 177
distinctiveness of, 176
distribution of, 175(m), 177
effects of climate change on, 177
habitat loss and fragmentation, 178
habitat requirements for, 177
identification of, 174–76
life history of, 176–77
management of, 178
mitochondrial DNA analysis, 176
monitoring, research, and survey needs, 179
mortality and habitat degradation, 178
as Priority 2 Species of Special Concern, 174, 178
risk factors, 174(t)
sexual maturity, 176
status of, 174, 178
taxonomy of, 176
temperature tolerances of, 177
threats faced by, 177–78
trends in abundance, 177

Taricha torosa, 180–85, 180(f)
aquatic breeding habitats, 182
breeding activities and egg laying, 182
distribution of, 181(m), 183
habitat corridor, 185
habitat requirements for, 183
identification of, 180–82
larvae of, 182–83
life history of, 182–83

distribution of, 131(m), 133
growth rate of, 132
habitat requirements, 133
identification of, 130
intraspecific variation in, 132
larvae of, 132–33
life history of, 132–33
management of, 134–35
metamorphosis of, 133
migration patterns and distances, 135
mitochondrial DNA, 130
mitochondrial introgression, 132
monitoring, research, and survey needs, 135
movement and surface activity, 133
natural vernal pool phenology, 135
predators of, 133
as Priority 1 Species of Special Concern, 130
risk factors, 130(t)
sexual characters, 132
status of, 130, 134
survivorship of, 133
taxonomy of, 130–32
threats faced by, 134
trends in abundance, 133–34

Species of Special Concern
aquatic or terrestrial habitat of, 27(f)
committed to extinction, 45
comparison of, 37(t)–38(t)
conservation-related research, 44
criteria for listing, 5
definition of, 8, 9
distribution of, 34(m)
down-grade status, 36
ecological patterns in metric scores, 30
ecoregion of, 26(m)
endemic and near endemic species, 33(t)
geographic patterns in, 32–36
identification of, 4
list of amphibian and reptiles, 20(t)–21(t)
museum collections and other data sources, 16(t)
nominee list, development of, 8
number of taxa in each status category among, 22(f)
occurrence of, 36(m)
patterns in the metric scores for, 22–25
principal components analysis of, 22
public comment, 12–13, 25, 367
ranking and determination of, 13
ranking scores among, 29
reptile and amphibian taxa under, 30(f)
research, survey, and monitoring needs, 43–48
risk metrics of, 8–12

distribution trend, 9–10, 10(t)
ecological tolerance, 10–11, 11(t)
endemism, 10, 10(t)
population concentration and migration, 10, 10(t)
population trend, 11, 11(t)
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timber harvest, impact of, 35, 41, 55–57, 82–83, 159–60, 
164, 169–70, 172, 178, 372

Tioga Pass meadow, 72, 73
Torrey Pines State Reserve, Point Loma, 258
Trachemys scripta elegans, 298, 302, 307
translocation of animals, 42–43
Truckee River, 300
Tule River drainage, 158
turtle trapping surveys, 307
two-striped garter snake. See Thamnophis hammondii

Uma notata, 234–38, 234(f)
climate change, impact of, 237
distinctiveness of, 236
distribution of, 235(m), 237
habitat loss and fragmentation, 237
habitat requirements for, 237
identification of, 234–36
life history of, 236–37
management of, 237–38
mitochondrial DNA analysis, 236, 238
monitoring, research, and survey needs, 238
mortality, causes of, 237
as Priority 2 Species of Special Concern, 234
recolonization of, 238
risk factors, 234(t)
status of, 234, 237
taxonomy of, 236
threats faced by, 237
trends in abundance, 237

Uma scoparia, 239–45, 239(f)
breeding activity and egg laying, 242
breeding season, 241
burrowing and sand-swimming behavior, 242
clutch size, 242
diet of, 242
distinctiveness of, 241
distribution of, 240(m), 242–43
effects of climate change on, 243–44
efficiency at capturing prey, 243
extirpations of, 243
habitat loss and fragmentation, 243
habitat patches, for long-term persistence, 242
habitat requirements, 242
human-assisted translocation, 244, 245
identification of, 239–41
life history of, 241–42
management of, 244
mitochondrial DNA analysis, 245
monitoring, research and survey needs, 244–45
noise pollution effects, 244
phylogenetic analyses of, 241
population size and density, 242, 244–45
as Priority 3 Species of Special Concern, 239, 244
push-up behavior, 241
quality of available food, 242

management of, 185
metapopulation dynamics, 185
monitoring, research, and survey needs, 185
predators of, 184
as Priority 2 Species of Special Concern, 180, 185
risk factors, 180(t)
road mortality, 185
status of, 180, 185
stream- and pond-breeding sites, 185
survivorship of, 184
taxonomy of, 182
threats faced by, 184–85
trends in abundance, 183–84

Thamnophis hammondii, 285–90, 285(f)
climate change, impact of, 289
distinctiveness of, 287
distribution of, 286(m), 288–89
foraging and basking activities, 287
habitat and movement ecology, 288
habitat requirements, 288
identification of, 285–87
life history of, 287–88
management of, 290
mating activities, 287
monitoring, research, and survey needs, 290
prey of, 288
as Priority 2 Species of Special Concern, 285
radiotelemetry study of, 288
risk factors, 285(t)
status of, 285, 290
surface activity, 289
taxonomy of, 287
threats faced by, 289
trends in abundance, 289

Thamnophis sirtalis, 291–95, 291(f)
captive breeding, 295
diet of, 294
distribution of, 292(m), 294
extirpations and population declines, 294
habitat requirements, 294
identification of, 291–93
impact of

climate change, 295
floods, 294
nonnative species, 295

life history of, 293–94
management of, 295
monitoring, research, and survey needs, 295
as Priority 1 Species of Special Concern, 291
risk factors, 291(t)
sexual maturity of, 293
status of, 291, 295
taxonomy of, 293
threats faced by, 294–95
trends in abundance, 294

Thousand Palms Oasis Preserve, 230
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distinctiveness of, 248
distribution of, 247(m), 248
habitat requirements, 248
identification of, 246–48
life history of, 248
management of, 249
monitoring, research, and survey needs, 249
as Priority 3 Species of Special Concern, 246
risk factors, 246(t)
status of, 246, 249
taxonomy of, 248
threats faced by, 249
trends in abundance, 248–49

Xantusia henshawi, 199
Xantusia vigilis sierrae, 250–54, 250(f)

daily activity cycles, 252
diet of, 252
distribution of, 251(m), 253
elevational range, 253
habitat requirements for, 252–53
identification of, 250–52
life history of, 252
management of, 253
migration corridors, 254
mitochondrial and nuclear DNA sequence, 252
monitoring, research, and survey needs, 253–54
phylogeographic/species boundary, 253
as Priority 3 Species of Special Concern, 250
risk factors, 250(t)
sexual maturity of, 252
status of, 250, 253
taxonomy of, 252
threats faced by, 253
trends in abundance, 253

Xantusia wigginsi, 373

yellow-blotched ensatina. See Ensatina eschscholtzii 

croceater

yellow-legged frogs. See Rana boylii

Yosemite National Park, 71, 74–76
Yosemite toad. See Bufo canorus

Yuma Desert, 232

risk factors, 239(t)
status of, 239, 244
taxonomy of, 241
threats faced by, 243–44
trends in abundance, 243

United States Department of Agriculture (USDA)
ecoregion subsections used in developing range 

maps, 18(m)
urban development, impact of, 302
US Fish and Wildlife Service (USFWS), 45, 105
US Forest Service, 5

Old-growth Wildlife Project, 169
US Geological Survey (USGS), 258

venomous reptiles
Bufo alvarius, 59–64
Crotalus ruber, 260–65
Heloderma suspectum, 212–17
predator avoidance mechanism, 215

Warner Mountains, 115–17
watch list, of Species of Special Concern

Baja California rat snake, 368
California tiger salamander, 368
Coronado skink, 369
Del Norte salamander, 369–70
large-blotched ensatina, 369
mountain yellow-legged frogs, 370
Mount Lyell web-toed salamander, 369
orange-throated whiptail, 368
Owens Valley web-toed salamander, 369
Santa Cruz Island gopher snake, 369
southern California mountain kingsnakes, 369
yellow-blotched ensatina, 368–69

western black-headed snake. See Tantilla planiceps

western pond turtle. See Emys marmorata

western spadefoot. See Spea hammondii

wildfires, 164, 184, 195, 210, 223, 258, 283
Wildlife Action Plan (California), 5
wildlife corridors. See habitat corridors

Xantusia gracilis, 246–49, 246(f)
behavioral differences in captivity, 248
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COUNTIES AND ISLANDS
OF CALIFORNIA

ImperialSan Diego

RiversideOrange

San Bernardino

Los Angeles
Ventura

Santa Barbara

San Luis Obispo Kern

Kings

Inyo

TulareMonterey

San Benito Fresno

Santa Cruz

Santa Clara
Merced

Madera

Mariposa

Mono

Tuolumne

Stanislaus
Alameda

San Mateo

San Francisco
Contra
Costa San Joaquin

Solano

Sacramento

Calaveras

AlpineAmador

Marin

Sonoma Napa
Yolo El Dorado

Placer

Mendocino

Lake Colusa

Butte

Sutter
Yuba

Nevada

Glenn
Sierra

Plumas

Tehama

Humboldt
Trinity Shasta

Lassen

Siskiyou

Del Norte

Modoc

San Miguel

Santa Rosa Santa Cruz

San Nicolas

Santa Barbara

Santa Catalina

San Clemente
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