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EXECUTIVE SUMMARY

The relict leopard frog (Rana onca) has the dubious distinction of being one of the first North
American amphibians thought to have become extinct. Although known to have inhabited at least 64
separate locations, the last historica collections of the species were in the 1950s and this frog was only
recently rediscovered at 8 (of the origind 64) locations in the early 1990s. This extremedy endangered
amphibian is now redtricted to only 6 locdlities (a 91% reduction from the origina 64 locations) in two
digunct areas within the Lake Mead National Recreation Areain Nevada.

The rdict leopard frog historicaly occurred in springs, seeps, and wetlands within the Virgin,
Muddy, and Colorado River drainages, in Utah, Nevada, and Arizona. The Vegas Vdley leopard frog,
which onceinhabited springsin the Las V egas, Nevadaarea (and is probably now extinct), may eventualy
prove to be synonymous with R. onca.

Rdict leopard frogs were recently discovered in eight springsin the early 1990s near Lake Mead
and dong the Virgin River. The species has subsequently disgppeared from two of these locdlities. Only
about 500 to 1,000 adult frogs remain in the population and none of the extant |ocations are secure from
anthropomorphic events, thus putting the species at an dmost guaranteed risk of extinction. The relict
leopard frog haslikely been extirpated from Utah, Arizona, and from the Muddy River drainagein Nevada,
and perggsin only 9% of its known historica range.

Habitat changes due to water development, flood control projects, and agricultural and urban
development impacts were respons ble for diminating much of thefrog'sorigind habitat. The damming of
the Colorado River and the formation of Lake Mead Lakein 1935, and Lake Mojavein 1951 flooded the
vast mgority of higorica relict leopard frog habitat, reduced connectivity between the remaining
populations, and dtered the hydrologic regime necessary to maintain optima relict leopard frog habitats.

The remaining relict leopard frog populations suffer from low genetic variation and are very
vulnerableto extinction dueto popul ation fragmentation and the small sze and isolation of remaining habitet.
The species is dso threatened by potentia water development adong the Muddy and Virgin Rivers,
predation and competition by introduced species such as bullfrogs (Rana catesbeiana), exatic fish, and
crayfish (Procambarus clarkii); habitat dteration by invasive plants, the potentia for contracting diseases
that have decimated other leopard frog (Rana pipiens complex) speciesin the region; impacts from ferd
burros (Equus asinus); recreational impactsby visitorsto Lake Meed; and habitat ateration dueto natura

flooding (e.g., eroson and scouring) and drought events.

Exigting regulatory mechanisms have failed to prevent the continued eimination of rdlict leopard
frogs from remaining stes, and a listing as endangered under the Endangered Species Act is needed to
rescue this species from the brink of extinction.



NOTICE OF PETITION

The Center for Biologicd Diverdty and the Southern Utah Wilderness Alliance (“Petitioners’)
formally request that the United States Fish and Wildlife Service (“USFWS’) list therelict leopard frog
(Rana onca) as an endangered species under the federa Endangered Species Act (“ESA”), 16 U.S.C.
§81531-1544. Thispetitionisfiled under 5U.S.C. 8553(e) and 50 C.F.R. part 424.14. Petitionersaso
request that critical habitat for therelict leopard frog be designated concurrent with itslisting, pursuant to 50
C.F.R. part 414.12 and 5 U.S.C. 8553.

Therelict leopard frog was thought to have been extinct since the 1950s, but was rediscovered in
theearly 1990s. The speciescurrently hasno forma federa protection. Thispetition demonstratesthat the
relict leopard frog faces an imminent threat of extinction. The speciesis now confined to atiny remnant
portion of its higtorica range (only 6 of 64 known locations [= 9%]), and 2 of the 8 known populations
during the 1990s (= 3%) have been extirpated within the last decade. There are only six remaining small
goringswithin afew squarekm areathat support relict leopard frogs. Each population consstsof dozensto
afew hundred adult frogs, and connectivity and the potentia for dispersa between these populations are
minimal to non-exigtent. The overdl numbersof frogsarelow enough that genetic viahility of the peciesisa
serious concern.

USFWS has jurisdiction over this petition. This petition setsin motion aspecific lega process, in
which the USFWS has 90 days to determineif the relict leopard frog may warrant listing under the ESA.

PETITIONERS
Center for Biologicd Diverdaty Southern Utah Wilderness Alliance
Jeff Miller, Listing Petition Coordinator Stephen Bloch, Staff Attorney
P. O. Box 40090 1471 South 1100 East
Berkeley, CA 94704-4090 Sat Lake City, Utah 84105
(510) 841-0812 x.3 (801) 486-3161 x.16

The Center for Biological Diversity (“CBD”) isanon-profit conservation organization dedicated to
the protection of native species and their habitats in the Western Hemisphere through science, policy, and
environmentd law. CBD submitsthis petition onitsown behdf and on behdf of itsmembersand aff with
an interest in protecting the rdlict leopard frog and its habitat.

The Southern Utah Wilderness Alliance (“SUWA?”) is a non-profit environmenta membership
organization dedicated to the sensble management of dl public lands within the State of Utah, to the
preservation and protection of plant and anima species, and to the preservation of Utah's remaining wild
lands. SUWA hasmorethan 15,000 members, many of whom residein Utah and theinter-mountain west,
and submits this petition on its own behaf and on behdf of its members. SUWA members use and enjoy
public landsin and throughout Utah for avariety of purposes, including scientific study, recregtion, hunting,



aesthetic gppreciation, and financid liveihood.
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NATURAL HISTORY AND STATUS

Therdlict leopard frog (Rana onca) isoneof thefirst North American amphibiansthought to have
become extinct (contra Platz 1984, M. Jennings, pers. comm., 2002). The specieswasrediscovered at 8
gorings in Nevada and Arizona in the early 1990s (R. Jennings 1993; Bradford et d. in press), but
populations have since been extirpated at 2 of these springs (RLFWG 2001). The known historicd
digribution for R. onca was orings, streams, and wetlands within the Virgin River drainage in Utah,
Arizona, and Nevada, downstream from the vicinity of Hurricane, Utah; along the Muddy River drainage,
Nevada (Platz 1984); and along the Colorado River fromits confluencewith the Virgin River downstiream
to Black Canyon below Lake Mead, Nevada and Arizona (RLFWG 2001). Theedevationa range of the
species was between 370 and 760 m (Stebbins 1985). Populations of leopard frogs in the Las Vegas
Valey, Nevada, identified asR. fisheri, but which may eventudly be classfied asR. onca, were extirpated
by the 1940s (Jennings 1988; Jennings and Hayes 1994a).

Currently, R onca populations remain at only sx stesin two generd aress, both within the Lake
Mead Nationd Recreation Areain Nevada. Thisindicates arecent range reduction of 3% within the past
decade. Relict leopard frogs inhabit three springs on the north shore of the Overton Arm of Lake Mead,
Nevada (Blue Point, Rogers, and Gnatcatcher Springs), and three sitesin Black Canyon, Nevada (Boy
Scout, Bighorn Sheep, and Salt Cedar Tributary Springs), below Hoover Dam and Lake Mead (RLFWG
2001). A population re-discovered in the early 1990s dong the Virgin River in the vicinity of Littlefidd,
Arizonawas extirpated by 2001, aswas a population at Corra Springs on the northshore of Overton Arm
(RLFWG 2001). The number of adult frogs estimated to inhabit each of the remaining Stes ranges from
dozensto afew hundred adult frogs (AGFD 2001; NPS2001; USFWS2001b). An optimistic estimate of
the entire adult population of the species throughout its known range is around 1,000 frogs.

Thispetition summarizesthe naturd higtory of the relict leopard frog, known population information
and trends, and the threatsto the speciesand itshabitat. Petitionersare seeking listing of therdict leopard
frog as endangered under the federal Endangered Species Act (“ESA”) and request immediate action by
the U.S. Fish and Wildlife Service (“USFWS’) to prevent the extinction of this species.

A. NATURAL HISTORY
1. Description
Adults

Therdict leopard frog is a small-szed spotted frog with an adult body length of 1 %to 3%2inches
(Stebbins 1985; Jennings 1988). The following description isbased on Platz (1984) and Jennings (1988).
Thedorsd coloration is brown, gray, or greenish, with discrete greenish-brown spots. These spots have
indefinite borders and are usualy reduced or faded on the front of the body and present on the upper
surfaces of the thighs. A glandular dorsolateral fold with alight stripe runs down each side of the back,



becoming indistinct %2 to % of the way down the dorsum. The venter (underside) is whitish, with dark
mottling on the throat, and yellow or ydlow-orange in the groin and on the underside of the hind limbs.
Males and femaes are amilar in gppearance except maes tend to be more uniform in color toward the
forward part of the body and less spotted than femaes, have aswollen, darkened thumb base, and attain a
dightly smaler 5ze than femaes.

The relict leopard frog is very smilar in appearance to other species of the leopard frog group
(Rana pipiens complex), such as the northern leopard frog (R pipiens), the Rio Grande leopard frog (R.
berlandieri), and thelowland leopard frog (R. yavapaiensis), dl of which currently occur withintherange
of R onca. Asin other leopard frogs, thehind feet of R onca havewdll-devel oped webbing. However, a
number of festuresdistinguish R. onca, including itsdorsolaterd folds, generaly shortened legs, incomplete
supraabid stripe, spotting rather than barring on the upper surfaces of the thighs, enlarged tympana, paired
voca sacs, and lack of vestigal oviducts (Pace 1974; Platz and Mecham 1979; Platz 1984; Jennings 1988;
R. Jennings et a. 1995; Jaeger et d. 2001).

The coloration and markings of therdict leopard frog have been given awide variety of descriptions
in the literature. Sevin (1928, pp. 126-127) described the coloration as:

“brown, gray, olive, or green, with large or small discrete, dark brown spots on head, body, and
limbs. These spotsusudly areindefinitely bordered with light blue, gray, ydlow, or green, and are
irregularly rounded. They may form longitudina rows, or the spots on their light borders may be
nearly absent. The dorso-latera foldsmay belight or dark asthe generd ground color. Posterior
surface of thigh may be more or less clouded, spotted or marbled with brown or gray. Lower
surfaceswhite or ydlow, sometimes clouded, marbled or reticulated with gray or brown, especidly
on the throat.”

The distinctive color patterns of the rdlict leopard frog according to Wright and Wright (1949) are
on the hind limbs, which are avery prominent chamois or honey ydlow color, with the groin and front and
rear of the hind limbs containing many reticulations of deep olive and pale olive-gray. The poetic color
descriptions given by Wright and Wright (1949, p. 455 [under the name R. fisheri]) were:

“Female. Upper parts dusky olive green, spots dark greenish olive. Sides are light grayish olive
with dark olive spots. Inthe groin and on front of hind legs, and rear aswéll, are vermiculations of
deep dliveand paeolive-gray. Throat light grapegreen or light turtle green with somepaepinkish
cinnamon, clouded with dark grayish olive. Breast and belly pinkish cinnamon clouded likethroat.
The rear of tibia and some of foot with deep colonia buff or colonid buff. Another femde has
throat cartridge buff, and breast and forelegsthe same with no clouding. Femaes have more spots
on the back than the males.

Male. They rangein color from cedar green to dark greenish olive. The spotsrange from rainette
green to pois green. The grestest difference between maes and females is this tendency of old



males to have spots obscured, being amost uniform like abullfrog. The forward part of the body
may be methyl green. The tympanum may be like background or may be wood brown. Honey
yelow or chamois color is present on underside of hind legs.”

Tadpoles

Fully developed rdlict leopard frog tadpoles (to 3.3 inchestotd length) haveadull citrineor greenish
olive dorsum, a heavily mottled, elongate, pale green-ydlow tall with arounded tip, and asemitransparent
venter (Wright and Wright 1949; Jennings 1988).

Name Etymology

The etymology of the rdlict leopard frog can be traced to the Latin “Rana”, meaning frog, and
possibly the Greek “oncos,” meaning swelling (Jennings 1988). It istheorized that in naming the Species,
Cope (1875) was referring ether to the swollen gppearance of the first specimen he collected (Jennings
1988) or likening its spots to those of the jaguar, asin Panthera onca (Sredl 1992).

2. Taxonomy

Rana onca is atrue frog in the family Ranidae. It was origindly described by Cope in Y arrow
(1875) from a single adult femae collected in 1872 by Henry Crécy Yarow within the Virgin River
drainage, likdy in the vicinity of Saint George, Washington County, Utah (Tanner 1929; Jennings 1988).
Based on a number of gross morphologicad smilarities, this frog is congdered a member of the Rana
pipiens complex (leopard frogs), agroup conssting of morethan 25 speciesin North and Centrd America
(Hillis 1988; RLFWG 2001).

Recent morphologica, molecular, and phylogenetic analyss of extant and recently extirpated
leopard frog populations dong the Virgin River in Arizona, and on the northshore of Overton Arm and
Black Canyon aress of Lake Mead, Nevada, has confirmed these populations as R onca Cope (R.
Jennings et d. 1995; Jaeger et d. 2001). Leopard frog specimens collected from populations now
extirpated from Las Vegas Valley, Nevada, have dternatively been described asR. onca or R fisheri, the
Vegas Vdley leopard frog (Plaiz 1984; Jennings 1988). The question of the systematic relationship
between R. onca and R. fisheri remains unresolved despite a long debate on the taxonomy. A more
detailed discussion of this debate isincluded as Appendix 4.

This petition will consider the extant leopard frog popul ations within the known historical range of
the species (the Virgin River drainage in Utah, Arizona, and Nevada, downstream from the vicinity of
Hurricane, Utah; dong the Muddy River drainage, Nevada;, and dong the Colorado River from its
confluencewith the Virgin River downsiream to Black Canyon below Lake Mead, Nevadaand Arizona) as
R. onca, the relict leopard frog. The petition will discuss the higtorica digtribution and abundance of R.
fisheri, the extinct Vegas Vadley leopard frog, with the undersanding that further molecular and



morphologica analyss of preserved specimens of R. fisheri may warrant synonymy of the taxa. The
implications of whether the taxa are consdered to be synonymous or distinct will be discussed in section
|.B.3 below on population trends.

3. Distribution

The known historicd digtribution for R. onca was springs, streams, and wetlandswithinthe Virgin
River drainage in Utah, Arizona, and Nevada, downstream from the vicinity of Hurricane, Utah; dong the
Muddy River drainage, Nevada (Platz 1984); and aong the Colorado River from its confluence with the
Virgin River downstream to Black Canyon below Lake Mead, Nevada and Arizona (RLFWG 2001).
Currently, R onca populations remain a only six Stesin two generd aress, both within the Lake Mead
Nationd Recreetion Area in Nevada. A table of locations of extant and recently extirpated R onca
populations can be found in Appendix 2.

Rana fisheri was historicaly known from anumber of locdities at the hesdwaters of Las Vegas
Creek and numerous artesian springs in the Las Vegas Vdley (Linsdae 1940), as well as Tule Springs,
Nevada (Stebbins 1951). These populations are now considered to be extinct (Jennings 1988; Jennings
and Hayes 19944). A morethorough discussion of the historical and current distribution of R onca andR.
fisheri can befound in section |.B below.

4. Habitat

Potentid R. onca habitat includes permanent small streams, springs, and spring-fed wetlandsbe ow
gpproximately 760 m (Jennings 1988). Relict leopard frogs did not inhabit the Colorado River proper, as
the lowland leopard frog dready filled this ecologica niche (Jenningsand Hayes 1994a). JuvenileR onca
have been observed in the same areas as adults and their habitat requirements are presumed to be similar
(Bradfordet d. in press). Historically, relict leopard frogs were presumably limited to habitatscharacterized
by clean, clear water (both deep and shalow) and cover/forage habitat such as submerged, emergent, and
perimeter vegetation (RLFWG 2001). Emergent or submergent vegetation such as bulrushes, cattails,
spikerushes (Eleocharissp.), or smal tules(Scirpus sp.) isprobably needed for cover and as substrate for
ovipostion (Jennings et a. 1994). Higtorica photographs from 1903 of relict leopard frog habitats in the
Las Vegas area show riparian habitats with dl the above characterigtics (Jemings and Hayes 19944).
Present day observations suggest that adults prefer relatively open shorelineswhere dense vegetation does
not dominate (Bradford et d. in press).

Since 1920 there have been severe habitat dterations in the range of the species as well as
introductions of non-native fish, predatory invertebrates, and amphibians into these habitats. Remaining
populations of leopard frogs are restricted to perennid desert pringsaong the Virgin and Colorado River
drainages. Water sources for dl 9x of the Stes where frogs remain are geothermaly influenced, with



relatively constant water temperatures between 16° and 55° C (Pohlmann et a. 1998). Currently occupied
habitats seemto reflect an ecologicd preference for minimally disturbed spring or spring-fed environments-
the locationsthat relict leopard frogs historically occupied. Spring or spring-fed habitats may be critical for
oneor morelife history traits (such as embryo development or larva growth) of this species (M. Jennings,
pers. comm., 2002). While naturdists have collected other species of leopard frogs in the southwest in
modified habitats, evenin canas and roadside ditches (Jennings et a. 1994), relict leopard frogs have not
been collected in such habitats in the past century. The species is a rdict, not suited to extensve
anthropomorphic habitat changes or introduced aquatic predators.

Thethree generd areasrecently inhabited by rdlict leopard frogs differ substantialy. TheLittlefield
gteisasmal, marshy wetland formed by aspring near the shore of the Virgin River. Frogsthere, which are
now extirpated, had been found mostly near the spring source. The sitesaround the Overton Arm of Lake
Mead arefast moving springsformed by geotherma upwelling. Thestream channdlsare cut into gysiferous
soil and are mostly overgrown with dense stands of emergent vegetation. Black Canyon habitats are
geotherma springsthat flow over rockier substrates, with mesquite and introduced sdt cedar (Tamerix 0.
dominating the over-story vegetation, where present.

The following is a summary by the Relict Leopard Frog Working Group (RLFWG 2001) of the
habitat characterigtics at the Stes of the Six extant and two recently extirpated (Littlefield and Corra Spring)
R. onca populations.

Littiefied

The Littlefidd Ste encompasses a marshy area formed by a spring flowing from a steep
embankment along the Virgin River. The Ste adjoins the river and is characterized by thick stands of
Eleocharis overhanging the water and forming covered pooals, filling awide meander oppositeapoint bar.
Frogswerefound from the spring discharge point throughout the marshy area, but were not found along the
river prope.

Northshore Spring Complex

The Northshore spring complex originatesfrom the Rogers Spring Fault a ong the southern base of
the Muddy Mountains. Blue Point, Rogers, and Corrd Springs surface directly from the fault, while
Gnatcatcher Spring flows from basin-fill deposits between the Muddy Range and Lake Mead. Water
temperatures are constant year round and do not vary sgnificantly fromoriginto end. Only Rogers Spring
contacts Lake Mead. All are sub regiond springs, dominated by groundweter originating outside locdl
topographic basins and flow systems (Pohlmann et d. 1998).

Blue Point and Rogers Springs

With discharges of 1040 litersminute (“L/min”) and 2750 L/min respectively, Blue Point and



Rogers Springs form the largest habitats and support the highest numbers of frogs in the Northshore
complex. The springs flow through gypsiferous soils, forming deeply incised channdls, 60 cm deep and 25
cmwide. Channd subdirate is composed of gravelly, precipitated solids.

Shdlow overflow pools are mostly-permanent features dong the course margin, and provide
important R. onca habitat. Thepoolsaretypicaly narrow, ranging from 25 to 200 cm in width, dong both
gdes of the channd. Wider pools form in some areas, sometimes developing into marshy aress. Pool
depth ranges up to 30 cm, but typically does not exceed 5 cm. Pool subdtrate is gypsum mud combined
with organic maiter.

Pools are used by R. onca asforaging, basking, and egg deposition Sites. Frogs are most often
foundin 1to 7 cm of water, with most choosing depthsof 1to4 cm. At Blue Point Spring, most individuds
choose locations 75 to 150 cm from the main channd and 25 to 75 cm from clumps of dense vegetation.
Gnatcatcher and Corrd Springs

Gnatcatcher and Corral Springs are significantly smaler and cooler than Blue Point and Rogers

Springsand are much shallower, but possessafew deep pools. Dischargeis<1 L/min. Water temperature
is 16° C and does not vary significantly aong the course lengths.

Black Canyon Springs

In contrast to the Northshore habitats, the Black Canyon springs occupied by relict leopard frogs
flow through narrow canyons of igneous bedrock. Boy Scout and Bighorn Sheep Springs in particular
possess steeper gradients than the Northshore springs, and are characterized by waterfdls, plunge pools,
and long, shdlow riffles. Non-flood discharge rates and water temperatures remain constant.

Boy Scout Spring

Boy Scout Spring is derived from two primary water sources, of temperatures 55° C and 24° C,
with a combined discharge of 960 L/min. Side seeps and small springs, most contributing <1 L/min, dso
vary widely in temperature. Features of the main sream include long riffles of <1 cmin depth, spilling into
pools up to 60 cm deep.

Smdl-diameter tamarisk (Tamarix ramosissima) overhangs portions of the upper stream; open
areas support Emory’ s baccharis (Baccharis emoryi) and some catclaw acacia (Acacia greggii). Cool
Sde seeps support avariety of vegetation, including cattails (Typha domingensis), rock daisies (Perityle
emoryi), and grasses (Bromus rubens, Polypogon monspeliensis, Andropogon glomer atus). Thelower
portion of the stream mostly lacks stream+ and pool-sdevegetation, but smdl, bardly moist seepsat thedliff
base provide moisture for smal assemblages of maidenhair ferns (Adiantum capillus-veneris), rock dasy,
desert tobacco (Nicotiana trigonophylla), and rock nettle (Eucnide urens).



These smdl communities of vegetation may provide important cover for rdlict leopard frogs, which
arefound a night in the shalow riffles of the lower drainage. In the upper portion of the stream, frogsare
sometimes found in the riffles, and more rdiably in cooler sde pools formed by seeps and filled with
emergent vegetation. Adults or tadpoles have not been observed using plunge poolsin any portion of the
main stream, in contrast to Bighorn Sheep Spring, where poolsare an important habitat component. Pools
in the main channd of Boy Scout Spring, however, are very hot with subgtantidly greater water velocity.

Bighorn Sheegp Spring

Bighorn Sheep Spring hasadischargerate of 10.2 L/min and atemperature of 16° C. Aswith Boy
Scout Spring, the course variesin depth, but does so more gradualy. Small gravel bars appear regularly.
Large bouldersfrom past flood eventstend to block the channd, forming small waterfdls. Althoughasmal
gravel cove on the river marks the Bighorn Sheep drainage, the spring disappears underground before
reaching the Colorado River (gpproximately 100 m above the high water mark of theriver).

Fairly dense stands of small-diameter tamarisk overhang much of the stream. Riffles tend to be
disguised by vegetation growing in the shallow centers, or invaded by thread-like tamarisk roots. Areas
open overhead support a variety of perennia and seasona forbs, including grasses (Bromus rubens and
Polypogon monspeliensis), daises(Perityle emoryi, Haplopappus gooddingii, Brickdllia californica),
sow weed (Sonchus ol eraceus), desert tobacco (Nicotiana trigonophylla), Datura(Datura meteloides),
and borage (Cryptantha utahensis). A few young stands of cattails (Typha, likdy T. domingensis) are
present.

Rdlict leopard frogs heavily utilize dmost al habitat components (pools, riffles, gravel bars, etc.) at
Bighorn Sheep Spring, in contrast to other sites, where favorite basking Sitesrepresent asmadler percentage
of total available space. Seeps covered with moss (Funaria sp.), maidenhair ferns (Adiantum capillus-
veneris), and other vegetation provide additiona cover and feeding Sites.

Sat Cedar Spring

Sdt Cedar spring currently supports only very shdlow surface water flow, likely caused by high
evapotrangpiration of the tamarisk choking the drainage. Relict leopard frogs are redtricted to a very
narrow tributary. Subgtrate is small-diameter gravels.

5. Behavior

Rdlict leopard frogs are apparently active year-round, dthough they must have hibernated & certain
historica locations (above 600 m) where it would most certainly freeze during the winter months. Thereis
no evidence of torpor or hibernation during cold weather, athough adult frogs are reported to be more
difficult to find during the coldest months, even in geothermally influenced springs (Bradford et d. 2001).



Although individuas can be found basking or Stting a any hour regardless of season, activity gppearsto
generdly shift seasondly. During summer months frogs are primarily nocturna, shifting to an increasingly
diurna schedule during the winter (RLFWG 2001). The speciesisfound only in permanent wet Stesand
there is no evidence of dminished activity or aestivation during summer or dry periods (Bradford et d.
2001).

a. M ovement

The remaining leopard frog populations are restricted to narrow habitat corridors, with a sharply
defined boundary between riparian corridor and desert. During a 3-year mark-recapture study in the
isolated, 550 m upper reach of Blue Point Spring, the mean distance moved by frogs between captures
averaged 18 m, and the longest distance recorded between recaptures was 120 m (D. Bradford,
unpublished data, as cited in RLFWG 2001). R. Jennings et a. (1995) noted that of 11 recaptures of
marked relict leopard frogs, the furthest recorded movement was 200 m. Studies have shown no evidence
of seasond migration or hibernation (Bradford et d. 2001). Adult R. onca areknowntoresidein and near
breeding habitat and breeding migrations are unknown (Bradford et d. 2001). Because dl known spring
habitats are not connected with one another, either by an aguatic connection or a vegetative connection,
these frog populations are effectively isolated from one another because of their unwillingness to cross
desert habitats during the relatively few wet periods of the year (M. Jennings, pers. comm., 2002).

b. Reproduction and Growth

Rdlict leopard frogsbreed in late January through April, with peak oviposition occurring in February
and March. However, oviposition has also been documented in November (Bradford et d. 2001). Water
temperature, which differs significantly among springs, does not gppear to influence breeding season.
Favored breeding habitat seemsto be quiet, shallow pools outsidethe channd or dow moving side areas of
streams (Bradford et a. 2001). Eggsdiscovered thusfar are deposited in roughly spherical clusters4to 6
cm in diameter, containing up to 250 eggs. The number of dlutches per femae is unknown. The egg
clugters are attached within a few centimeters of the water surface to stems of living or dead vegetation
(Bradford et d. 2001; RLFWG 2001). Although failureto find eggsin dense cover may bedueto sampling
difficulty, Steswith littleto moderate cover seemto be preferred. 1n February 2000, random sectionswere
experimentally thinned in afavored reict leopard frog pool, which was becoming densdy overgrown with
native vegetation. Before clearing, a careful search reveded no eggsin the pool, athough severd caling
relict leopard frogswere present. Within aweek of vegetation remova, eggswere depositedinthepoal in
the thinned sections (NPS, unpublished data, as cited in RLFWG 2001).

Timefrom egg deposition to hatching is unknown. Limited field observations a Blue Point Spring
indicate hatching occurs in gpproximately one week (RLFWG 2001). Limited observations suggest that
severa months are required for reict leopard frogs to reach metamorphoss (Bradford et al. 2001).
Tadpoles maintained in the [aboratory at room temperature, with natural photoperiods and abundant food
and space, metamorphose approximately 6.5 monthsafter hatching. Lab tadpolesdemondratetheahility to



substantidly hasten or delay metamorphosis depending on tadpole dengity and water quality. Lab tadpoles
metamorphosing earlier are active and evasive, but are noticeably smaler (NPS, unpublished data, ascited
in RLFWG 2001).

Fully developed tadpoles can reach 85 mm in length (Wright and Wright 1949), dthough a
maximum of 70 mm ismoretypicd (S. Romin, NPS, pers. comm., 2002). Hatchlingsfal below the egg
meass, and hatchlings and smal tadpoles are usudly found in motionless groupsin shalow, often coverless,
pool margins for approximately 1 week after hatching. After digpersing from the hatch site, small tadpoles
sometimes share shalow edges of pools, but pooling/flocking does not appear to occur. Small, medium,
and large tadpoles are active diurndly, resting and browsing on substrate (RLFWG 2001).

Based on the timing of the appearance of pigmented thumb pads, maerdlict leopard frogs appear
to reach reproductive maturity within the first year, a 42 mm snout-to-vent length (D. Bradford,
unpublished data, as cited in RLFWG 2001). The age of femdes a maturity is unknown. The oldest
individud frogs found in afour-year mark/recapture study were 2 years old (n=14). Population turnover
was rddivey high, with the survivorship of adults averaging only 27% per year (D. Bradford, unpublished
data, as cited in RLFWG 2001).

Population Structure

Although there is no comprehensive information on the population structure of relict leopard frogs,
R. Jennings & d. (1995) made some observations of population composition a the springs on the
northshore of Overton Arm." Bradford and Jennings (1997) noted that growth rate and population turnover
appear to be reatively high, speculating this may be a consequence of geothermd influence and the
associated long period of activity by terrestrial arthropodswhich arethefood base. Bradford and Jennings
(1997) edtimated an annua adult survivorship of only 27%.

C. Feeding

Therelict leopard frog’ s diet is unknown, but presumably it issimilar to other Rana species. Most
ranid adultsest small invertebrates such asinsects, piders, and crustaceans, and rardly will consume small
vertebrates (AGFD 1997). Ranid larvae eat agae, plant tissue, organic debris, and probably smdl
invertebrates (AGFD 1997). In captivity, R. onca tadpoles choose a predominately vegetarian diet
(RLFWG 2001).

1 At the apparently stable population at Blue Point Spring, there were no observations of breeding activity (such ascalling
males, eggs, or tadpoles), and the population consisted of almost exclusively large adult animals, suggesting that oviposition and
tadpole development were occurring elsewhere. Eggs or calling males were noted at Rogers Spring during 1992 to 1994. Thefrog
population at Corral Spring both before and during its decline consisted primarily of adult frogs, although eggs, early staged tadpoles,
or calling males were observed there in 1991, 1992, and 1993. Prior to early 1993, the sex ratio of adults was approximately 1:1,
whereas males tended to predominate after October 1993. (Jennings et al. 1995).



d. Basking/Sitting

Rdlict leopard frogs are most often observed Stting motionless in shalow water dong channel
edges, with individua s spaced 1 to 2 m apart along certain stream lengths. Favorite Stesareamost dways
occupied, often with two or threeindividua s clustered within 10 to 30 cm of each other. Favored Stesare
very specific, asfrogsare often found Stting the next morning exactly under the flagging of precisely marked
locations from the previous night's surveys (RLFWG 2001).

e. Escape

Adult rdlict leopard frogs|eap into degp water or thick vegetation when disturbed. During theday,
individuas generdly legp immediatdly, before being seen. At night, frogs usudly sit motionless unless
threatened. Once individuasleap, they are dmost impossible to relocate. However, if observersremain
quietly nearby, most will regppear within 10 to 15 minutes, indicating that even those fleeing into swift
currents of primary spring channels do not move far if not further threatened (RLFWG 2001).

Tadpoles randomly flee when disturbed, rather than exhibiting flocking behavior. Disturbed
tadpoles were observed to seek cover among vegetation and loose mud a Northshore springs and under
large rocks and undercut ledges at Bighorn Sheep Spring (RLFWG 2001). At Blue Point Spring, large
tadpolesare dmost awaysfound buried into loose gypsum mud and debris, with their eyesremaningabove
the substrate. When disturbed, they dart a short distance (30 to 45 cm) and rapidly re-bury (RLFWG
2001).

f. Calling

Rdlict leopard frogs cal from shalow areaswhile concealed in vegetation. Cdlsareaseriesof soft
clucks. Relictleopard frogscal singly or in response, rather than forming large choruses. Calling hasbeen
documented only during winter and early spring.  Although more effort to locate cdling individuas has
occurred during these months, caling noted while performing unrelated work also occurs most often in
January through March. Proximity of non-caling individuasto caling individuas has not been documented
(RLFWG 2001). A sonogram of thisfrog's call has not been made to date.

During January, February, and March 1997, caling surveystook place at Corra, Blue Point, and
Rogers Springs. Calling surveys were not pursued as a survey method after concurrent investigations at
known egg deposition Sites at Blue Point Spring reveaed the surveys are not aviable survey method for R.
onca. Rdlict leopard frogs cal too quietly to be heard from more than gpproximately 15 m, and cease
caling when the habitat patch is approached (RLFWG 2001).
s} Responseto Rain

The effect of wind and rain on relict leopard frog behavior has been studied (RLFWG 2001).
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Searchesfor frogs at known locations occurred during and after high windsand rain to determine the effect,
if any, on activity patterns. The number of frogs observed did not correlate with wind speed (windin excess
of 40 mph was not uncommon), perhaps because vel ocity was significantly reduced within the vegetation at
ground level. Rain, however, did influence R. onca activity. Relict leopard frogswere never active during
or immediatey following rain, despite sgnificantly higher humidity and the temporary availability of larger
pools. Precipitation, even during summer, resultsin cooler pool temperatures, which may be unattractiveto
R. onca (RLFWG 2001).

B. STATUS
1. Hisorical Disribution and Abundance

Rana onca higtoricaly occurred at the edge of the ranges of R. chiricahuensis (the Chiricahua
leopard frog), R. pipiens (the northern leopard frog), and R. yavapaiensis (thelowland leopard frog), and
survived as a relict population in the margind habitats of desert springs and creeks. To ddinegte the
higtorica range of R. onca, Bradford et d. (unpublished data, ascited in RLFWG 2001) solicited specimen
records from 34 museums for Rana spp. from Washington County, Utah; Clark and Lincoln Counties,
Nevada, Mohave County, Arizona; and San Bernardino County, Cdifornia (as followed in Jennings and
Hayes 19944, 1994b). Herpetological literature from the region and recent collectionswere dso examined.

Based on these museum specimens, recent collections, and literature, the known historical
digtribution for R. onca is consdered to have been springs, streams, and wetlands within the Virgin River
drainage downstream from the vicinity of Hurricane, Utah; dong the Muddy River drainage, Nevada; and
aong the Colorado River from its confluence with the Virgin River downstream to the Black Canyon area
below Lake Mead, Nevada and Arizona (RLFWG 2001). Since 1920 there have been severe habitat
dterations as well asintroductions of non-native fish and amphibians into these habitats, and R onca was
considered to have been extinct throughout itsrange from the 1950s (Pl atz 1984; Jennings 1988) until it was
re-discovered in 1991.

All known locdities are within afew kilometers of these rivers— probably because spring habitats
aremost abundant here. Thisgpparent redtriction in proximity to themain rivers, however, may bepartidly
an atifact of higtorica collecting activities (RLFWG 2001). Jennings and Hayes (1994) did not note
occurrences along the Colorado River proper, but Cowles and Bogert (1936) reported collecting rdlict
leopard frogs from the mouth of Boulder Wash, Arizona at the Colorado River as the watersfilling Lake
Mead were flooding the area. Prior to the formation of Lake Mead, spring habitats aong portions of the
Colorado River may have been more favorable (Bradford et . 2001) to the species. Speculatively,
dispersing juvenilesor subadults of R. onca may have also occurred &t lowland locdities aong the Colorado
River upstream from the confluence with the Virgin River (RLFWG 2001).

There have been efforts to locate R. onca in southeastern Cdifornia. C. Heming collected a
leopard frog from an unspecified location in Californiaon July 16, 1925 that he thought might have been R.
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onca (FMNH 2001). However, in looking for evidence of R onca in Cdifornia, Jennings and Hayes
(19943, 1994b) extensvely reviewed available museum specimens, fidd notes of naturdists, and
interviewed knowledgegble individuas. The chance that they overlooked an important source of
information is probably remote. Bradford et d. (unpublished data, as cited in RLFWG 2001) solicited
museum specimen records from San Bernardino County, Caiforniaand searched herpetologicd literature
without finding any higtoricd recordsfrom Cdifornia. All known records of |eopard frogsfrom southeastern
Cdifornia have turned out to be ether native R yavapaiensis or recently introduced R berlandieri
(Jennings and Hayes 19944).

Rana fisheri was higoricaly found in Nevadain creeks, springs, and seepsin the vicinity of Las
Vegas Valley, Clark County, at €evations between 370 and 760 m (Platz 1984; Stebbins 1985). Rana
fisheri was presumably extirpated throughot its historica range by 1942 (Stebbins 1951; Jennings and
Hayes 1994a).

A map of the historicd didribution of R. onca and R. fisheri can be found in Appendix 1.
a. Nevada

Rana onca washigtorically found in Nevadaaround the Overton Arm of what isnow Lake Mead;
adong the Muddy River and Meadow Valey Wash, northwest of the Overton Arm; and within Black
Canyon aong the Colorado River, below Hoover Dam (Bradford, et d. 2001; USFWS 2001b). Specimen
records are known from 1935 dong the Virgin River in Clark County (Los Angees County Museum
gpecimen, ascited in R. Jennings et a. 1995); from 1955 at Black Canyon (RLFWG 2001); from 1957 at
Corrd Springs (Bradford and Jennings 1997); and from 1968 a Rogers Spring (Carnegie Museum
gpecimen, ascited in R. Jennings et d. 1995).

Rana fisheri washistorically collected from LasVegas Creek and numerous artesian springsin the
LasVegasValey, Clark County (Linsdae 1940) aswell asfrom Tule Springs, 25.7 km north of LasVegas
(Stebbins 1951). The densest populationsof R. fisheri wereat threelarge springsthat were at the western
edge of what is currently Las Vegas, at the headwaters of Las Vegas Creek (Wright and Wright 1949).

After E. W. Nelson collected the paratype of R. fisheri from LasVegas Ranch near LasVegason
March 9, 1891 (Platz 1984), there were numerous collections and sightings of leopard frogsin the Las
Vegas area until the 1940s, when R. fisheri was thought to have gone extinct as a result of habitat
dterations (Stebbins 1951; Jennings and Hayes 1994a).” Water was origindly diverted from the

2 Other collectionsin the vicinity of Las Vegasinclude 2 frogs taken by Nelson aswell as 2 others collected by Bailey from
Vegas Valley on April 13, 1891, which areinthe U. S. Nationad Museum collection (Platz 1984); numerous specimens (20 frogs taken
on May 1 and 79 frogs on August 10-13 ) collected by Slevin from a small stream 1 mile northwest of Las Vegasin 1913 (Van
Denburgh and Slevin 1921; CAS 2001); single frogs taken by Camp on March 23, 1923, and by Compton on May 5, 1934 (MVZ
2001); 7 frogs taken by Linsdale on May 11, 1934, aswell as 7 more he collected in two trips on April 19 and 24, 1936 (MVZ 2002);
and 2 specimensin the Los Angeles County Museum collection from 1941 and 11 specimens in the University of Michigan Museum
of Zoology collection from Vanderhorst collected during January 1942 (Jennings et al. 1995). Records at Tule Springs include6frogs
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headwaters springsand Las Vegas Creek for agricultural use. After 1900, urbanization of thevalley led to
capping of the springs and overdraft of groundwater (Jones and Cahlan 1975). Bullfrogswereintroduced
into the Las Vegas area around 1920 and had become common by the mid-1930s (Cowles and Bogert
1936). Thelast recorded specimens of R. fisheri wereten frogs collected at Tule Springson January 13,
1942 by A. Vanderhorst, which are in the University of Michigan Museum of Comparative Zoology
collection (Platz 1984).

Rana fisheri was apparently historically abundant at the headwaters of Las Vegas Creek (Wright
and Wright 1949). Collections of large numbers of specimens, such as 99 frogs taken from one location
near Las Vegas on two days in 1913 (Van Denburgh and Sevin 1921; CAS 2001) and 14 specimens
taken in one day from another location in 1938 (CAS 2001; MVZ 2001), indicate the species was
relatively abundant and easily found at onetime. Rana fisheri was presumably extirpated throughot its
historical range by 1942 (Stebbins 1951; Jennings 1988).

b. Arizona

The Arizona Game and Fish Department reported that no historical records of R. onca exist from
Arizona (AGFD 1997). However, Cowles and Bogert (1936) reported collecting asingle relict leopard
frog from Littlefiedd and five frogs from the Muddy River in the spring of 1935. The Los Angdes County
Museum has a gpecimen collected in 1970 from the Virgin River in Mojave County (R. Jennings et d.
1995). Itislikely that the species occurred in Arizonahigtorically, Snce someleopard frog specimenscould
have been misdentified asR. yavapaiensis (AGFD 1997), and asmdl R. onca population was discovered
aong the Virgin River drainage near Littlefidd, Arizona in the early 1990s (R. Jennings et d. 1995;
Bradford and Jennings 1997; Bradford et d. in prep.). There is no known information on historica
abundance of the speciesin Arizona

C. Utah

Rana onca weas higoricaly found in Utah from the vicinity of Hurricane, Washington County,
downstream through the Virgin River vadley, a devations between 370 and 760 m (Sandmeier and Van der
Meijden 2001). Most known historical locditiesare from the St. George area, and range from just east of
Hurricane to west and south of Bloomington (R. Jennings 1993). Since Cope (1875) firgt identified R onca
from a gpecimen Yarrow collected somewhere in the Virgin River Valey in Utah in 1872, there were a
number of collections made until 1950, when the last known Utah rdlict leopard frogs were taken from
Berry Springs (just esst of the Virgin River about 700 yards downstiream from the confluence with Quail
Creek).® Berry Springs was drained in 1973 to create a catfish (I ctalurus sp.) pond, and asurvey of this

collected by the Wrights on August 20, 1925 (Wright and Wright 1949), and 14 specimens taken on July 15, 1938 by Calhoun, Miller,
Hubbs, and Rodgers (CAS 2001; MV Z 2001).

3 Rana onca specimens collected from Utah include 8 specimens collected in 1921 from the Virgin River in the California

Academy of Sciences collection (Jennings et a. 1995); 2 frogs taken by Tanner (1929) in June 1928 from asmall stream south of St.
George; 5 specimens collected in 1928 from the Virgin River (these may include Tanner’ s frogs) in the Brigham Y oung University
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spring and surrounding Sites by Plaiz (1984) did not find any more individuals. Rana onca popul&tions
adong the Virgin River drainage were thought to have gone extinct sometime after 1950 (Platz 1984;
Jennings 1988). The only indication of the historical abundance of the speciesin Utah is the fact that 14
frogs could gill be collected from asinglelocation a Berry Springson asingleday in 1950, at atimewhen
the gpecies was presumably near extirpation in Utah (Plaiz 1984).

2. Current Digribution and Abundance
a. Current Digtribution

Therdlict leopard frog was thought to be extinct since the 1950s, although there were unpublished
reports of leopard frogs (thought to beR. fisheri) inhabiting Rogers and Blue Point Springsfrom 1970 and
1974 (NPS 20014). It is unknown whether R. onca persisted at Corral Springs between 1957, when a
specimen was collected, and 1991, when the species was re-discovered (Bradford and Jennings 1997).
Thespecieswas confirmed in 1991 at three historica locations, including Blue Point and Rogers Springs (R.
Jennings et a. 1995; Bradford and Jennings 1997).

Surveysof potentid habitat within the historica range of the specieswere conducted at atotd of 64
locdities, 12 of which were historica locdlitiesfor R. onca (R. Jennings et a. 1995; Bradford and Jennings
1997; Bradford et a. in prep.).* Someother historical localitieswere not searched because either suitable
habitat isno longer present, or the site could not be reliably located. The LasVegas Vdley was excluded
from surveys because nearly dl aguatic habitat for leopard frogs has been diminated or grestly modified,
and no sghtings of leopard frogs have been made at potential sites since the 1940s. As part of another
sudy (Bradford et d., in review) amphibian surveys south of the Black Canyon area a springs in the
Eldorado Mountains near Lake Mojave, Nevada reveded little permanent water and no leopard frogs.
(RLFWG 2001).

Leopard frogs have been found recently at only eight sites (see Fig. 1in Jaeger et d. 2001), two of

collection (Jennings et al. 1995); 3 frogs collected in 1940 from the Virgin River in the University of Michigan Museum of Zoology
collection (Jennings et al. 1995); 3 frogs collected in 1941 from the Virgn River in the Los Angeles County Museum collection
(Jennings et al. 1995); a single frog collected by Schwartz on August 22, 1949, 6 miles east of St. George, which is now in the
University of Michigan Museum of Vertebrate Zoology collection (Platz 1984); a single frog taken on March 22, 1950 from Berry
Springs by H. M. Goldschmidt (FMNH 2001); 14 frogs collected by V. Tanner from Berry Springs on April 20, 1950, which are now
in the Brigham Y oung University Museum of Natural History collection (Platz 1984); and 3 frogs collected in 1970 from Washington
County now in the Los Angeles County Museum collection (Jennings et al. 1995).

4 Field surveys were conducted at historical and other sites containing potential habitat for leopard frogs, such as permanent
water with pools> 30 cm deep and > 1.6 km apart (Jennings et al. 1995; Bradford et d, in prep.). Areas surveyed were: within 22 km
of St. George, Utah; the Virgin River between approximately 6 km southwest of Riverside, Nevada, and 5 km northeast of Littiefidd,
Arizona; Muddy River and Meadow Valley Wash, Nevada, below approximately 750 m elevation; springs to the east and west of the
Overton Arm of Lake Mead, Nevada (i.e., within the Virgin River Valley prior to the creation of Lake Mead in 1935); springsin
Nevada and Arizonathat drain to the Colorado River between Lake Mead and 6 km southwest of Willow Beach, Arizona (i.e., Black
Canyon area); and the Grand Wash area of northwestern Arizona and adjacent Nevada (even though this area lacked historicd records
for native ranids).
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which subsequently have been extirpated (Littlefield, Arizonaand Corrd Spring, Nevada). All of these
eight locdities were ether historica locdities (Littlefield; Overton Arm stes - Blue Point, Rogers, and
Corra Springs) or within afew kilometers of higtorica locdities (Gnatcatcher, Black Canyon Sites - Boy
Scout Canyon, Salt Cedar Tributary, and Bighorn Sheep Springs). Genetic analyses indicate acommon
mitochondria haplotype for the Littlefield, Lake Mead, and Black Canyon populations, and dl the newly
discovered populations have been classfied as R onca (R. Jennings et d. in prep; Jaeger et d. 2001).

Individua leopard frogswere subsequently observed on different occasionsin 2000 and 2001 inthe
fish hatchery a Willow Beach, Arizona, located 10 km downstream from Bighorn Sheep Spring in Black
Canyon (C. Fiegd, pers. comm., ascited in RLFWG 2001). Oneof thesewas collected and confirmed as
R. onca based on mitochondrial DNA sequencesmilarity (J. Jaeger, unpublished data, ascited in RLFWG
2001), but the fish hatchery isahighly unlikely locdlity for aviable population.

Rana onca is currently known to occur only in two generd areas within the Lake Mead Nationa
Recrestion Area: near the Overton Arm area of Lake Mead, Nevada, and Black Canyon, Nevada, 4 km
downstream from Hoover Dam. Both areas represent hitorical locdities, with specimen records dating
from 1936 at the Overton Arm area and from 1955 at Black Canyon. These two areas, encompassing
maximum linear extents of only 3.6 and 5.1 km, respectively, comprise a smal fraction (= <1%) of the
origind digtribution of the species. Althoughitispossiblethat R. onca populations may aso occur in other
localized aress, it is unlikely that many other occupied Stes exist given the efforts made to date by R.
Jennings et d. (1995), Bradford et d. (in prep.), and surveys for amphibians and fish conducted or
sponsored by state and federal agencies in Utah, Arizona, and Nevada over the past 2 decades (Platz
1984; BIO-WEST Inc. 2001; R. Friddl, R. Haley, and M. Sredl, pers. comm., ascited in RLFWG 2001).

A table and maps of locations of the extant and recently extirpated R. onca populations can be
found in Appendices 2 and 3.

Nevada

Rana onca was rediscovered in November 1991 at Corrd Spring. R. Jennings subsequently
conducted more extengive surveys dong the Virgin River in Nevada and at eight springs on the east and
west shores of the Overton Arm of Lake Mead (R. Jennings et d. 1995). The specieswas found &t three
springs, Blue Point, Rogers, and Corrad Springs about 3.2 km west of the Overton Arm of Lake Mead,
Clark County, Nevada (R. Jennings et d. 1995; Bradford and Jennings 1997). The population at Corra
Spring has since gone extinct (D. Bradford, pers. comm., ascited in USFWS 2001b; NPS 2001). There
have been individud frog sghtings at Gnatcatcher Spring, midway between Blue Point and Rogers (NPS
2001; USFWS 20014a). The species was also rediscovered in the mid-1990s at three sites (Boy Scout
Canyon, SdAt Cedar Tributary, and Bighorn Sheep Spring) in Black Canyon, 4 km downstream from
Hoover Dam (R. Jennings et d. 1995; NPS 2001; AGFD 2001).

R. Jenningset d. (1995) aso surveyed six stesinthe Pahranaget Valey, Lincoln County, aswdl as
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anumber of Stesin Meadow Valey Wash, Lincoln and Clark counties, Nevada, but found norelict leopard
frogsin these areas. R. Jennings et a. (1995) noted that some microhabitats may exist aong Meadow
Valey Wash and at Panaca Spring, Nevada, that could potentially support the species, and that these areas
should be surveyed.

In 2000, smdl tadpoles were taken from the Bighorn Sheep population and raised to
metamorphogs. An experimenta population of 297 of these metamorphes (mean =25 mm SVL, 55 mm
sout-to-tail length) was introduced from May through September into the Boulder City Wetlands Park
(USFWS 2001, 20014). The WetlandsPark isan artificidly crested creek and wetlands designed to treet
sawage effluent from Boulder City, dthough currently raw lake weter is being used rather than treated
effluent, as intended in the design (S. Romin, NPS, pers. comm., 2002). The site has potentia conflicting
wildlife management needs and god's (the ponds are important razorback sucker grow-out sites) and the
City of Boulder City wants to iminate the stream or subgtantially reduce it to keep the channel clear of
vegetation (USFWS 2001a). Other problemsinclude periodic herbicide spraying in the wetlandsto keep
cattails down, and the fact that bullfrogs have invaded the site (NPS 2001; USFWS 2001a) and are
gpparently flourishing (S. Romin, NPS, pers. comm., 2002). The high population count at thisstewas 21
adults in October 2001 (S. Romin, NPS, pers. comm., 2002), athough the long-term viability of this
populaion is unknown.

Arizona

The only population of relict leopard frogs recently found in Arizonawas at a oring-fed wetland
adjacent to the Virgin River near Littlefidd in the extreme northwest corner of the ate. Thiswasaamdl
population that apparently was extirpated by 2001 (USFWS 2001b). Rana onca could potentidly ill
occur in smal numbers in scattered locdlities dong the Virgin River drainage of Arizona, aswell asinthe
drainages of smdl tributaries to the Colorado River from Grand Wash to Davis Dam. However, six
previous surveys (Sredl 1997) conducted within the potential Arizonarange found frogs only a Littlefidd
(AGFD 1997). R. Jenningset d. (1995) surveyed 8 sitesin Grand Wash and 7 spots adong the Arizona
section of the Virgin River and failed to find relict leopard frogs.

There have been individud leopard frogs found near the confluence of Surprise Canyon and the
Colorado River in the Grand Canyon, at the upper end of Lake Mead, and aso at the fish hatchery at
Willow Beach, Arizona, located 10 km downstream from Bighorn Sheep Spring in Black Canyon (RLFWG
2001; USFWS 2001a). Neither of these findings represent new viable populations. Rana onca is
gpparently completely or very nearly extirpated from Arizona.

Utah
The rdict leopard frog is likely extirpated from Utah, since it has not been observed there since

1950. Surveys by Jennings(1993) of over 20 sitesin Utah inthe historica range of the species, and by the
Utah Department of Naturd Resources in the Virgin River drainage in southern Utah faled to locate R.
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onca. The speciesisunlikely to occur in any other localized areasaong the Virgin River becausethe Utah
Divison of Wildlife has conducted thorough surveys in suitable habitat, and Sate and federd agency
personnel are on the lookout for this species during surveys of suitable aquatic habitat (Bradford and
Jennings 1997). (RLFWG 2001).

b. Current Abundance

Nevada

Northshore of Overton Arm

Blue Point and Rogers Springs

The R. onca populations at Blue Point (which includes“ Sim Creek”) and Rogers Springs, which
wererediscovered in 1991, are the most stablepopulations of the species. Asof 1997, there had been 113
surveys conducted of Rogers Spring, with 75 observations of adult frogs, and with no more than 8 adults
observed on any one survey (NPS 2001). During surveysfrom December 1996 to June 1997 at Rogers,
the average frog observationg/visit was 4.3 frogs, there was never more than one adult frog observed at the
upper portion of Rogers Spring and the high at the lower portion of Rogers Spring was 7 frogs (NPS
2001).

These same surveysfound ahigh of 24 frogs at the upper portion of Blue Point Spring and ahigh of
35frogsat thelower portion of Blue Point Spring. Adult population estimates at Blue Point Spring in 1997
ranged from 100 to 150 frogs, based on observed habitat preferences, to 300 frogs, based on total
available habitat (NPS 2001).

Surveys from July 1999 to June 2000 found an average of 10.8 frogs/ivisit a Blue Point upper
spring and 11.9 frogs/visit at Blue Point lower spring (NPS 2001); surveysin March and April 2001 found
32 frogs a Blue Point upper spring, consdered smilar numbers to previous years (D. Bradford, pers.
comm., ascitedin USFWS 2001b). Theadult population estimate for the entire Blue Point- Rogers Sarings
complex was about 300 frogs (AGFD 2001; NPS 2001).

Corra Spring

TheR. onca population at Corra Spring wasfirst rediscovered in 1991 (R. Jenningset d. 1995).
Ten frogs were observed here in April and 15 more were seen in August of 1991 (NPS 2001a). The
maximum numbers of frogs observed here of al Szeswas40in November 1991 and 33in June 1992 (R.
Jenningset d. 1995; RLFWG 2001). Frog numbers declined dramatically during 16 visits between 1991
and 1994. By November 1994, only 2 adult frogs could be located and the population eventualy went
extinct by early 1995 (R. Jennings et al. 1995; D. Bradford, unpublished data, as cited in RLFWG 2001).
Between 1995 and 1997, there were 51 visual attempts and 48 cdling attempts (99 total) to locate the
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species, and no R. onca could befound at the Corra Spring site (NPS2001). Surveysfrom July 1999 to
June 2000 and in March and April 2001 aso failed to locate the species here (NPS 2001; D. Bradford,
pers. comm., as cited in USFWS 2001b). The speciesis apparently extirpated from Corra Spring.

Gnatcatcher Spring

The specieswasfirst located at Gnatcatcher Spring in April 1997. Nine surveysduring 1997 each
located asingle individua adult frog at Gnatcatcher Spring (NPS 2001). Surveys from July 1999 to June
2000 failed to locate any frogs (NPS 2001), dthough a sngle juvenile (implying 3 frogs) was found on
October 24, 2000. The very smdl size of this Ste makes this population very vulnerable and the species
may be close to extirpation here.

Black Canyon

Boy Scout Canyon

The species was first located at Boy Scout Canyon Hot Springs in July 1997 (USFWS 2001a).
During surveysfrom July 1999 to June 2000, an average of three frogswere seen per visit at the Boy Scout
Canyon ste (NPS 2001). The population estimate as of January 1999 was a few tens of adults (NPS
2001). Surveys during March and April 2001 located 18 frogs, considered to be smilar numbers to
previous years (D. Bradford, pers. comm., as cited in USFWS 2001b). The AGFD guessed the adult
population was less than 100 in March of 2001 (AGFD 2001), but thisis an optimigtic estimate.

Salt Cedar Tributary

During surveysfrom July 1999 to June 2000, no frogswerelocated at the Sat Cedar Tributary Ste
(NPS 2001). The population estimate as of January 1999 was a few tens of adults (NPS 2001). Four
frogswere seenin SAt Cedar Tributary during surveysin March and April of 2001, congdered to be smilar
numbers to previous years (D. Bradford, pers. comm., as cited in USFWS 2001b). The AGFD again
guessad the adult population was less than 100 in March of 2001 (AGFD 2001), but this is a very
optimigtic estimate, as frogs are only found in a40 m length (S. Romin, pers. com, 2002).

Bighorn Sheep Spring

The species was firgt located at Bighorn Sheep Spring in July 1997 (USFWS 20014). During
surveysfrom July 1999 to June 2000, an average of 30 frogs were seen per visit at Bighorn Sheep Spring
(NPS2001). The population estimate asof January 1999 was several hundred adults (NPS 2001). During
surveys in March and April of 2001, 104 frogs were located on the first visit, and 199 were seen on the
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second visit (D. Bradford, pers. comm., ascited in USFWS 2001b). Bradford gave apopul ation estimate
of 637 early spring adults, grester numbers than in previous years. The AGFD observed 5 adultsherein
February 2001 and guessed the adult population was several hundred in March 2001 (AGFD 2001).

Arizona
Littiefidd

Rdlict leopard frogs were re-discovered a awetland near Littlefield in the 1990s (AGFD 1997).
Frogswere observed during the daytimein 1992 and 1996, and 6 adultswere counted at night in both April
and July 1998 (RLFWG 2001). None of the frogs captured in July were those marked in April. The
population estimate &t this site as of January 1999 was a few tens of adults (NPS 2001). However, no
relict leopard frogs could be found during three surveys of the site from March through May of 2001 (D.
Bradford, pers. comm., as cited in USFWS 2001b). Three bullfrogs were found there in March, and
virtudly dl the origind R. onca habitat was overgrown with vegetation (USFWS 2001b). The species
appearsto be extirpated from the Littlefield Ste. The AGFD gave apopulation estimate in March of 2001
of lessthan 50 adults (AGFD 2001), but the specieswas|likely aready extirpated fromtheste by thistime.

Willow Beach Fish Hatchery

Two individua leopard frogs, one of which was subsequently identified asR. onca, were observed
on different occasons in 2000 and 2001 &t the fish hatchery a Willow Beach, Arizona (C. Fiegd, pers.
comm., ascited in RLFWG 2001). The steislocated 10 km downstream from Bighorn Sheep Spring in
Black Canyon. Thefrogswerefound within the hatchery, and thereisno suitablerdlict leopard frog habitat
around the hatchery. Theriver isvery cold and swift herewith little shoreline vegetation, making unass sted
dispersd of these frogs unlikely. It has been theorized that these frogs were likely taken from one of the
springs by avistor to the NRA, then let go near the hatchery area (S. Romin, pers. comm., 2002).
Surprise Canyon

A single dead, decomposed specimen of aleopard frog, appearing to possibly be R. onca, was
found in June 1997 near the confluence of Surprise Canyon and the Colorado River in the Grand Canyon,
at the upper end of Lake Mead (USFWS 20014).
Utah

Therdict leopard frog is likely extirpated from Utah.

Overal Abundance

Overdl abundance estimates were made for the relict leopard frog populations dong the Virgin
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River (a Overton Armand Littlefield), before additiond populationswerelocated in Black Canyon. Based
on mark-recapture data for 96 adults from 1995 to 1996 at Blue Point Spring, and assuming smilar
dengties at other locdlities (i.e. mean of 35.9 adult frogs/555 m of stream habitat, or 1 frog/15.5 m of
habitat), the total population was estimated at | ess than three hundred adults (Bradford and Jennings 1997,
Bradford 1999; AGFD 2001).°> Bradford et d. (in prep.) refined this estimate using a combination of the
mark-recapture estimates of population size and subsequent visud encounter surveys, producing an estimate
of 330 adult frogs in the Overton Arm area® At the Overton Arm sites, the estimated total linear extent of
aquatic habitat is 5.1 km, based on ground measurements, aeria photographs, and USGS digitd
orthophotoquads (RLFWG 2001; Bradford et d., in prep.).

These figures likely overestimate abundance because they do not account for spatial variation of
frog dendties, and the dendty of frogs encountered in most of the aquatic habitat in this areais
conspicuoudy lower than the density seen at the upper Blue Point Spring area (RLFWG 2001). Also, the
Corrd Spring, Littlefield, and possibly the Gnatcatcher Spring populations on the Overton Arm have
subsequently been extirpated (RLFWG 2001), so that some of thesitesincluded in the 5.1 km of estimated
habitat are now known to have no frogs at dl.

Thediscovery of additiona populationsin Black Canyon wasinitialy guessed to have doubled the
known population. A rough estimate of thetotal populationin Black Canyon was ventured based on visua
encounter surveys (VES) conducted at Bighorn Sheep Spring, again, the densest rdict leopard frog
population in the Black Canyon area. The population estimate a Bighorn Sheep Spring was 637 adults,
based on a multiplying factor of 6.1, at atime when 104 adult frogs were counted in the VES (RLFWG
2001).” Applying thismultiplying factor to the average VES counts a the other two sitesin Black Canyon
(mean counts of 5 and 13), the estimate for the total adult population sizein Black Canyon was 750 frogs,
85% of which were presumed to be at Bighorn Sheep Spring (RLFWG 2001).2 Again, this estimateis
based on extrapolation of dengitiesat thelargest population in Black Canyon, and may be an overestimate.

5 Visual encounter surveys were conducted multiple times at all known relict leopard frog sites, and mark-recapture efforts
were done at two sites where populations remained (Bradford et al., in prep.; S. Romin, pers. comm., ascited in RLFWG 2001). At
the upper 555 m segment of Blue Point Spring in the Overton Arm area, 96 adult frogs (<42 mm snout -urogtylelength) were captured
and marked during 13 visits over a 2-year period from 1995 to 1996. The estimated number of frogs averaged 36 (95% confidence
limits, 27 - 45), and estimated annual survivorship averaged 27%.

6 Visual encounter surveys between 1991 and 2001 at Blue Point Spring showed considerable variation in numbers
encountered (4 to 32 frogs over a 385 m reach; n=23 visits). There was no consistent pattern of increase or decrease in numbers over
time period, although the data suggest an increase rather than a decrease.

7 Bighorn Sheep Spring extends approximately 450 min length. A single mark-recapture effort (60 initialy marked adults) in
March and April 2001 yielded an estimate of 637 adults (95% conf. limits, 381 - 1210) (RLFWG 2001).

8 Visual encounter surveys on three to four visits from 1997 to 2001 at the sites in Black Canyon yielded average countsof

110, 5, and 13 frogs at Bighorn Sheep Spring, Salt Cedar Tributary Spring, and Boy Scout Canyon Spring, respectively (RLFWG
2001).
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Thisyields an etimated maximum tota R. onca population of 1080 adult frogs, more than haf of
which occur at onesite® Thisisadisturbingly low number of individua frogs, and many of the remaining
gtes harbor populations estimated to number only in the tens, an extremely tenuous Stuation, as shown by
the extirpations a Littlefidd and Corrd Spring. The methodology used to obtain this estimate applies
multiplier factors (1 frog/15.5 m of habitat at Overton sites, and 6.1 times the numbers observed during
VES a Black Canyon sites) based on frog densities at the best populations, and applies them to the linear
extent of aquatic habitat (not al of which isnecessarily occupied) inthe Overton Arm area, and to themean
numbers of frogs encountered during visua encounter surveysin the Black Canyon area. This population
estimate, as based on total habitat, rather than preferred habitat, is probably high. Even a the highest
edimates, however, the numbers are criticaly low, especidly when fragmentation is considered.

3. Population Trends

Survey efforts by Bradford and Jennings (1997) rediscovered R. onca at 4 of 51 potential habitat
gtes (Rogers, Blue Point, and Corral Springs on Overton Arm, and Littlefield, Arizona) surveyed from
1991 to0 1993. Thissurvey included 12 historical locdlities and 39 other Steswith potentid habitat within
the historical range of the species (Bradford and Jennings 1997). The specieswas subsequently extirpated
from Littlefiedd and Corrd Spring, meaning R. onca has been logt from 10 of the 12 higtorica locdlities
surveyed by Jenningsand Bradford (1997). All of the historical locditiesfor the Speciesin Meadow Valey
Wash, Nevada, and the St. George, Utah area have been logt.

Rana onca populations have subsequently been located at Gnatcatcher Spring, between Rogers
and Blue Point Springs on Overton Arm, and at three Sitesin Black Canyon. It is unknown whether the
Gnatcatcher population, which in any case is very near extirpation, represents a historica locdity, or
whether the ste has recently been colonized by frogs from the adjacent populations. Leaving out
Gnatcatcher, the Black Canyon sites potentialy represent one historical areaor threehistorica localities, as
gpecimens were collected from the Black Canyon area in 1955 (RLFWG 2001). Thus the speciesis
known to have been lost from 10 of 13 or 10 of 15 higtoricd locdlities. Given that the known historica
locdlities likely represent a smal sample of al the places the species probably once occurred, the relict
leopard frog currently occupies only atiny fraction of itslikely historica range.

Therewereanumber of higtorical locditiesfor populationsof R. fisheri intheLasVegasVadley, dl
of which are now extirpated. Should R fisheri proveto be synonymouswith R. onca, the historica range
of the specieswould have dso included the Las Vegas Vdley and the Tule Springs, Nevada area, and the
reduction in historica locdities will have been sgnificantly greater (e.g. lost from 58 of 64 known total
locations or 91%). Evenif R. fisheri provesto be adistinct species (the Vegas Valley leopard frog), R.
onca hasdill been extirpated from amost dl of itshistorica range, has suffered atremendousloss of habitat
and populations, and survivesin atiny remnant of its former habitat.

9 2001 population estimates at individual sites, detailed in Appendix 2, yield atotal adult population range of <700 to
<1200 (AGFD 2001; NPS 2001; USFWS 2001b).
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Based on predominately monthly Visud Encounter Surveys (VES) for numbersof juvenileand adult
frogs, the populations at Rogers and Blue Point Springs (the only populations with enough datatohazard a
guess at short-term population trends) are thought to be stable or dightly increasing since 1992 (Bradford
and Jennings 1997; USFWS 2001; NPS2001). The Bighorn Sheep Spring populationin Black Canyonis
the largest R. onca population, with an estimated 85% of thetota population (RLFWG 2001). Not enough
data has been collected to andyze trendsfor the Black Canyon popul ations, but the Boy Scout Canyon and
SAt Cedar Tributary populations are thought to be quite smal, with far fewer adult frogs seen at either Site
during VES than were observed at Corral Spring before the population disappeared.

Discussion of Recent Population Extirpations

Corrd Spring

At Corrd Spring, athough up to 40 frogs had been observed at atime during surveysfrom 1991 to
1994, the specieswas completely extirpated by early 1995. This decline apparently resulted from loss of
adults, rather than lack of reproduction or recruitment, astadpoleswere evident during the period of decline
in 1993 (RLFWG 2001). Adult numbers declined dramétically in late 1993, and the body size of femde
frogs declined immediately prior to this (Bradford and Jennings 1997).

Between 1991 and 1995, habitat change was congpicuous at Corral Spring. The poolsthat were
initialy largely open with scattered emergent vegetation became choked with emergent vegetation, primarily
tules (Scirpus sp.). By early summer of 1994, most of these pools had virtualy no open water. Surface
water aso diminished grestly during this time, dthough it is unknown whether the cause was increased
evapotrangpiration from the dense vegetation, natural subsurface diversons, or acombination (S. Romin,
pers. comm., 2002). These changes suggest that adult frogs either emigrated or died asaresult of habitat
change. Surveyswere initiated and frogs discovered at the site in 1991, after a flood- scouring event that
may have alowed frogs to colonize the site from Rogers Spring (Bradford and Jennings 1997).

Littlefidd

At the Littlefield Site, dlthough up to 12 frogs were observed in 1998, the species was apparently
extirpated from the site by 2001. As at Corra Spring, the demise of the R. onca population occurred
concomitantly with aloss of pool habitat due to rgpid encroachment of emergent vegetation (thought to
result from lack of scouring flood flows and cessation of livestock grazing) and with the establishment of
bullfrogs in the area (RLFWG 2001).

Theserapid extirpationsdo not bodewell for thesmall relict leopard frog populations a Boy Scout
Canyon and Salt Cedar Tributary, or at Gnatcatcher Spring.

. CRITERIA FOR ENDANGERED SPECIESACT LISTING
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A. THE RELICT LEOPARD FROG ISA “SPECIES’ UNDER THE ESA

The Endangered SpeciesAct (“ESA” or “Act”) providesfor thelisting of dl specieswarranting the
protections afforded by the Act. The term “species’ is defined broadly under the Act to include “any
subspecies of fish or wildlifeor plantsand any distinct population segment of any speciesof vertebratefish
or wildlife which interbreeds when mature.” 16 U.S.C. 8 1532 (16). Petitioners believethereis sufficient
evidence, asdiscussed in the above section on taxonomy and in Appendix 4, that therdlict leopard frogisa
valid species, and conformsto the definition of a*“species’ under the Act. Therdlict leopard frog qudifies
for an endangered ligting to afford it the protections of the Act.

B. THE RELICT LEOPARD FROG ISENDANGERED UNDER THE ESA

The Fish and Wildlife Service is required to determine, based soldly on the best scientific and
commercia data available, whether a speciesis endangered or threatened because of any of thefollowing
factors. (1) the present or threatened destruction, modification, or curtailment of its habitat or range; (2)
overutilization for commercid, recreationa, scientific, or educationa purposes, (3) disease or predation; (4)
the inadequacy of exigting regulatory mechaniams, or (5) other natural or manmade factors affecting its
continued existence. 16 U.S.C. 88 1533(a)(1) and 1533(b).

Petitionersbelievethat al of thesefactors except for (2) play arolein threstening therelict leopard
frog with imminent extinction.

1 PRESENT OR THREATENED DESTRUCTION, MODIFICATION, OR
CURTAILMENT OF ITSHABITAT OR RANGE

As noted above, R onca has been extirpated from dl historica locdities in Utah and Arizona,
primarily dueto habitat lossand dteration. The speciescurrently persstsin only two generd areas. near the
Overton Arm area of Lake Mead, Nevada, and Black Canyon, Nevada, below Lake Mead. Thesetwo
areas, encompassing maximum linear extentsof only 3.6 and 5.1 km, respectively, compriseasmal fraction
of the origind digtribution of the species. Rana fisheri hasbeen extirpated from itsentire historical range in
Nevada Takenin summary, thereare 64 known locationsfor therdict leopard frog and only 6 populations
areleft. This represents a 91% locality reduction. The 6 known populations of R. onca are confined to
amdl soringswithin asmal areaand aretherefore susceptible to extirpation by locaized humantinduced or
natural impacts. Frog populations at 2 of 8 recently known sites have been extirpated in the last decade,
goparently by naturd habitat dteration.

Water development for agriculture and urban development and the resultant dteration of the
hydrologic regime of the river and wetlands within the range of the frog are primarily responsible for the
historical decline of the species (ACFG 1996, 1998). Future water development is a serious threat to
remaining R. onca habitat. Other factorswhich have modified habitat or curtailed the range of the species

23



include invasive plants, native plant succession (which is related to dteration of the hydrologic regime),
introduction of nor+native predators, natura erosion, cattle grazing and ferd burro impacts, and recreationa
and right-of-way impacts. Thesefactors continueto thresten the existence of the species, and are discussed
below.

a. Water Development

Water development within the range of therdlict leopard frog hasflooded higtorica frog locations,
impeded dispersd and reduced or eiminated connectivity between remaining populations, and dramatically
changed the hydrol ogic regimes of the Colorado, Virgin, and Muddy Rivers. Theformation of Lake Mead
by Hoover Dam in 1935, and Lake Mojave by Davis Dam in 1951, inundated scores of river miles and
adjacent associated scattered wetlands. Severd rdict leopard frog populations located between the
Overton Arm and Black Canyon areaswere gpparently iminated by thefilling of Lake Mead (Cowlesand
Bogert 1936).

Connectivity and potential for dispersa between the Overton Arm and Black Canyon aress has
amog certainly been dramaticaly reduced if not outright diminated as a result o the damming of the
Colorado River. The control of river flow for power management since 1935, and the formation of Lake
Mojave presumably has aso dramatically impeded dispersd among frog Stesin Black Canyon, which are
separated from each other by 1.8 to 5.0 km viathe Colorado River. Here, theriver levd isinfluenced by
Lake Mojave such that the canyon floor is never exposed, predatory game fishes are constantly present in
the river, and the water is continually cool because it emerges from the bottom of Lake Mead.

The recent demise of theRana onca population & Littlefield may have resulted from anthropogenic
processes. Along the Virgin River, the hydrological regime has been disrupted by upstream impoundments.
Prior to the establishment of reservairs in the Virgin River watershed, the emergent vegetation at the
Littlefield site would have been scoured periodicaly by flooding of the Virgin River. With the absence of
flood action, emergent vegetation grew over virtudly al theformer open water at the Site, resultinginaloss
of pool habitat. The cessation of livestock grazing and exclosure of ferd burros at the sSte may have
contributed to this habitat change. Sredl (1997) corrdated a significant increase in a R. yavapaiensis
population a Tule Creek, Yavapa County, Arizona, with a mgor scouring flood in 1993. The flood
removed sediment and increased open water habitats preferred by lowland leopard frogs at asite that had
been choked by vegetation.

Periodic flood scouring events may be required to eiminate emergent vegetation from spring Stes
and create the open water habitats relict leopard frogs appear to prefer. The discovery of an R onca
population a Corrd Spring correlated with high-preci pitation storms associated with an El Nino/Southern
Ogcillation event that scoured vegetation there in 1991. During such wet times, frogs possibly could
colonize Corrd Spring from Rogers Spring by traveling a 1.6 km sraight-line distance. Such dispersd
distances have been reported for other Rana species, dbeit in more mesic environments (Marsh and
Trenham, 2001). It isnot known whether leopard frogs persisted at Corra Spring between 1957, when
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severd specimenswere collected, and 1991. Frog populations may subsequently be extirpated from sites
dueto shrinkage of aguatic habitat and vegetation encroachment as drier conditions prevail (Bradford and
Jennings 1997; RLFWG 2001). Under this scenario, the long-term viability of relict leopard frogswould
depend upon periodic scouring floods, connectivity and potentia for dispersal between dtes, and

metapopul ations of frogs able to re-colonize scoured Sites.

Sinceit requires a year-round water supply, therdlict leopard frog ishighly susceptibleto lowering
of thewater table through diversonsand ground water pumping (AGFD 1996, 1998). The primary threats
to remaining R. onca habitat are massve destruction and modification of habitat ong theMuddy and Virgin
Rivers. Water from these rivers is used for agriculture and a power plant is proposed near St. George,
Utah. Sections of the Virgin River have been dso been channelized, reducing avallable R. onca habitat
(Sredl 1982).

The insatiable human demand for water in the arid region inhabited by R onca poses a serious
threat to the species. The Rogers and Blue Point Springs populations are presently threatened by water
withdrawa s upstream near M oapaon the Muddy River, which feedsthe Overton Arm. The Moapadace,
afederaly listed fish species, has dready been endangered partly due to these water withdrawals. Flows
have been steadily decreasing in the Muddy River for the past 30 years, probably because of exigting
ground-water withdrawals and surface-water diversons (NPS 1995). The Las Vegas Valey Water
Didgtrict and Nevada Power Company filed for ground water rightsin Mogpa Valey in 1989. The Mogpa
Valey Water Didrict has been attempting to increase their water withdrawal from awel| thet tapsinto the
aquifer feeding Muddy Springs, which is the main source for the Muddy River (NPS 1995).

TheNational Park Servicefiled 146 water rights protestsin 1989 over gppropriation and diversion
gpplications from the Las Vegas Vdley Water Didrict for gpproximately 200,000 acre feet of water in
areas north of Rogersand Blue Point Springs. These diversonswould impair or impact springsinthe Lake
Mead Nationa Recreation Area, including Blue Point, Rogers and Corral Springs (NPS 2001, 20014).
Hearings began on these protestsin 2001. The waters issuing from Rogers and Blue Point Springs may
originate in the Mormon Mountains, Beaver Dam Wash, and the Muddy Mountains in the Virgin River
Basin (Prudicet d. 1993; Pohlman et d. 1998; NPS2001). These springsaredischarge areasfor regiond
groundwater flow systems and coud have their outflow reduced by Las Vegas Vdley Water Didtrict and
other water diversions up gradient from the Lake Mead NRA (NPS 2001).

b. Agricultural and Urban Development

The extinction of reict leopard frog populations throughout the species range has occurred
concurrently with the dimination or dteration of aquatic habitat due to marsh draining and water
development for agriculture and urban development (Jennings 1988; Jennings and Hayes 1994). For
example, frog populations a Berry Springs, Utah, andintheVegasValey, Nevadawere diminated when
springs were capped or atered for human use (Jones and Cahlan 1975; Platz 1984). Urbanization of the
Las Vegas vdley led to overdraft of groundwater (Jones and Cahlan 1975), which contributed to the
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demise of R. fisheri. Much of the former wetland habitat near the Virgin and Muddy Riversin Utah,
Arizona, and Nevada has been converted to agriculture or urban devel opment. Explosive human population
growth and development (including subdivisons, agolf course, and commercia development) beganinthe
1980s in the Virgin River flood plain near Beaver Dam Wagh, in the vicinity of the Littlefiedd R. onca
population (Deacon and Deacon 1998).

The recent extirpations of smal R. onca populations a Littlefied Arizona, and Corrd Spring,
Nevada demondrate that smal fragmented populations may not be viable over the long term.
Reegtablishing rdlict leopard frogs a a number of formerly occupied suitable habitats with connectivity
between occupied locations will be absolutely necessary to prevent extinction and recover the species.
Much of this potentia frog habitat ison private land in Utah and Arizona, and is threatened by agricultura
and urban development. For example, potentid rdlict leopard frog habitat in southern Utah isthreatened by
proposed projects such as the St. George Bypass (Interstate 15), the St. George Airport, and the Sand
Hollow Recreation Area (L. Thomas, SUWA, pers. comm., 2002).

The counties within the current and historical range of the rélict leopard frog are undergoing
explosive human population growth. The population of Washington County, Utah increased 500% (from
18,000 to 90,000) from 1974 to 2000 and is projected to increase another 378 to 583% (340,000 to
525,000) by 2050 (BE 1998; SLT 1999). Clark County, Nevada has grown 308% (463,000 to
1,429,000) from 1980 to 2000, and currently has an 8% annua growth rate (CC 2000). Las Vegas,
Nevadain particular isthe fastest-growing metropolitan area (USCB 1999) intheU. S. - the population of
the area, now at 1.3 million, is dated to double every ten years. Lincoln County, Nevada has a 1.9%
annua growth rate (LVRJ1998). Mohave County, Arizonahas grown by 248% (56,000 to 139,000) from
1980 to 1998 (MC 1998).

C. Cattle Grazing and Feral Burro Impacts

Therdlict leopard frog appearsto require open water habitats that historically were maintained by
flood scouring and native grazers.  Although it has been posited that managed grazing may benefit rdlict
leopard frog habitat, livestock and fera burros can aso cause significant habitat degradation.

Habitat dteration by livestock grazing (due to trampling, water quality impacts, and impacts to
riparian vegetation) is an important factor in the decline of Rana yavapaiensisin Arizona (Jennings and
Hayes 1994a) and of ranid frogs in Cdifornia (Jennings 1988a;, USFWS 2000a). Livestock grazing is
known to decrease the suitability of riparian and aguetic habitat in generd (Behnke and Raeigh 1978;
Buckhouse et a. 1981; Kauffman et d. 1983; Kauffman and Krueger 1984; Bryant 1985; Marlow and
Pogacnik 1985; Siekert et a. 1985) and negatively impacts habitat for herpetofauna (Jones 1979, 1988;
Szaro et d. 1985; Jennings 1988a; Jennings and Hayes 1994b; USFWS 2000a). Excluson of cattle
grazing in Contra Costa County, California, resulted in reestablishment of suitable habitat and expansion of
red-legged frog (Rana aurora draytonii) populations (Dunne 1995).
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Cattle can draw down water levels when drinking from small water bodies, leaving amphibian egg
masses desiccated or subject to disease such asfungal infections (USFWS 20004). Cattle can also crush
and disturb egg masses, larvae, and metamorphosing frogs (USFWS 2000a). Loss of streamside
vegetation dueto cattle grazing can reduce habitat for insectsand smal mammals (USFWS 2000a), which
are important dietary components for aquatic species (Cordone and Kelley 1961), including the réict
leopard frog. Livestock grazing can aso cause nutrient loading problems due to urination and defecationin
areas where cattle are concentrated near the water (Doran et a. 1981).

However, in some Stuations, carefully managed grazing programs may benefit rdlict leopard frogs
by providing open water habitatsin the absence of flood scouring. Bighorn shegp may havehigtoricaly kept
pool s open, without causing the negative impactsto riparian and wetland amphibian habitat associated with
cattle, which tend to congregate in wetlands areas and cause sgnificant damage (Jennings 1996; Belsky et
a. 1999). Although evidence of bighorn activity was not striking at Corrd Spring in 1993, prior to the
declineof R. onca at the Site, bighorns cleared two pools there of vegetation through trampling during the
summers of 1994 and 1995 (Bradford and Jennings 1997).

At the Littlefidd gte, the discontinuation of livestock grazing and subsequent overgrowth of
emergent vegetation is thought to have contributed to habitat changes that led to the extirpation of the
leopard frog population there (RLFWG 2001). However, livestock grazing wasdiscontinued in the areaof
Blue Point and Rogers Springsin 1989 (NPS 2001a) and these springs contain one of the mogt stablerelict
leopard frog populations.

The introduction of feral burros has been another factor in the reduction in R. onca numbers, as
burros aso overgraze and trample leopard frog habitat. Burros at Blue Point Spring had trampled and
eaten vegetation dong the shordine as wel as urinated and defecated in the water in 1996 (M. Mdfatti,
pers. comm. in NPS 2001). A 1999 survey of the wild horse and burro population in the Muddy
Mountains Habitat Management Area, which includesthe Northshore springs, estimated that approximeately
86 burros and 17 horses utilized the area (NPS 2001a). Bradford and Jennings (1997) postulated the
demiseof R. onca at Corrd Spring may aso have been influenced by the congtruction of afencein 1991 to
excludefera burrosfrom most of the site, which alowed emergent vegetation to choke out the open water
habitat. Thisraisesthe question of how frogs here survived before burroswereintroduced, or whether they
had recently colonized the site after a flood- scouring event in 1991.

2. OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL,
SCIENTIFIC, OR EDUCATIONAL PURPOSES

Remaining R. onca populations are few enough and smal enough in numbersthat any collecting of
adult frogs could potentialy be a threat for loca extirpation at individua stes. Collections from exiging
populations in the Lake Mead NRA for experimental captive breeding and attempted introduction at the
artificid wetlandsin Boulder City (USFWS 2001, 2001a; NPS 2001a) are not likely to poseamgjor thresat
to the numbersor viability of any of the extant populations, asmostly eggs or tadpolesup to 20 mm (an age
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classthat generdly has only a 1% chance of survival) were taken (S. Romin, pers. comm., 2002).
3. DISEASE AND PREDATION
a. Disease

Little is known about pathogens of relict leopard frogs. A red-leg bacterid infection caused by
Aeromanas hydrophila killed amgor portion of apopulation of lowland leopard frogs, R. yavapaens's, a
Big Spring, Graham County, Arizona, in 1992 (Sredl 1997). The A. hydrophila bacteriaisubiquitousin
freshwater systems, and theinfection islikely brought on by stress (Sredl 1997). Two important pathogens
that have been the focus of recent research are the chytrid fungus and viruses. (RLFWG 2001).

In 1998, achytrid fungus (Batrachochytrium dendrobatidis) wasidentified in numerous Arizona
amphibians. This fungus presently affects seven species of ranid frogs in Arizona [Rio Grande leopard
frogs, plains leopard frogs R blairi), Chiricahua leopard frogs, Ramsey Canyon leopard frogs (R
subaquavocalis), lowland leopard frogs, Tarahumara frogs (R. tarahumarae), and bullfrogs], aswell as
four other amphibians [canyon treefrogs (Hyla arenicolor), striped chorusfrogs (Pseudacristriseriata),
Sonoran tiger sdlamanders (Ambystoma tigrinum stebbinsi), and red- spotted toads (Bufo punctatus)]
(Sredl et d., 2000; Callins, unpublished data, and Sredl, unpublished data, as cited in RLFWG 2001,
Bradley et d. 2002). Chytrid fungus damagesthe mouthparts of tadpoles, then damageskeratininthe skin
of metamorphosed frogs, eventudly killing them. Chytrid fungi are ubiquitousin soil, but the aguatic chytrid
infecting frogs isrelatively new to science (Berger et d. 1998).

Fatal chytrid fungusinfectionsin R. yavapaiensis and R. chiricahuensis populationsin Arizona
correlated with mgor die-offsand popul ation decreases (Bradley et d. 2002). The chytrid fungushasaso
caused die-offs of mountain yelow-legged frog (Rana muscosa) and Y osemite toad (Bufo canorus)
populations in the Sierra Nevada of California (Carey et a. 1999; Vredenberg et d. in press, V.
Vredenberg pers. comm., R. Knapp, pers. comm., as cited in CBD and PRC 2000), has been found in
declining populations of Wyoming toads (Taylor et d. 1999), and decimated frog populaionsin Audrdia
and Centrd America (Laurence et a. 1996; Lips 1998; Berger et a. 1998). Since five other species of
leopard frogs in Arizona have been affected, there is no reason to think that relict leopard frogswould be
immune to fatal outbreaks of this pathogen. Although there have been recent observations of suspicious
mouthpart abnormalitiesin relict leopard frogsin the Bighorn Sheep Spring population, tetsfromthe USGS
Nationa Wildlife Hedth Center showed no indication of chytrid infection (S. Romin, pers. comm., 2002).

It has been hypothesized that introduced fish may act as a vector for new diseases to infect
amphibians. Numerous introduced aguarium fish gpparently coexist with relict leopard frogs at Blue Point
and Rogers Springs (seediscussionin section 11.B.3.b). It hasbeen demongtrated that avirusis capable of
being transmitted from fish to amphibiansunder natura conditions. Aniridovirus (viruseswith DNA asthe
genetic materid, that occur in insects, fish, and amphibians, and may cause deeth, skin lesons, or no
symptoms) has been linked to a sdlamander die-off in 1995 in southern Arizona(McLean 1998). A study
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by Mao et d. (1999) isolated identicd iridoviruses from wild sympatric fish (threespine stickleback,
Gasterostel us acul eatus) and amphibians (the red-legged frog, Rana auror a), evidencethat this pathway
is probable. An iridovirus, SRV, has apparently affected tiger sdlamanders (Ambystoma tigrinum) in
Arizona, and asecond iridovirus, Frog Virus 3, has affected other members of thetruefrog family, common
frogs (Rana temporaria) and green frogs (Rana esculenta) in Europe (RLFWG 2001).

Like pathogens, little is known about parasites of relict leopard frogs. Goldberg et al. (1998)
examined parasites of lowland and Chiricahualeopard frogs and bullfrogs collected in Arizona. They found
lowland leopard frogs to be infected with five species of trematode (Cephal ogonimus brevicirrus,
Glypthelmins quieta, Haematol oechus complexus, Megal odiscus temperatus, and one unidentified
species) and four species of nematode (Fal caustra catesbeiana, Rhabdia ranae, Physal optera sp., and
one unidentified species). None of the heminths identified from the two native species were found in the
bullfrog (RLFWG 2001).

Because of the samd| and isolated nature of many of the remaining relict leopard frog populetions,
disease could rapidly extirpate the species from individud sites and potentidly cause the extinction of the
gpecies. Of potential concern is the possibility that recreationd visitors (and their pets) to the occupied
springs could unwittingly transfer pathogens between sites. It isaso imperative that frog researchers (who
farly intensvely handleasgnificant portion of theremaining R. onca population a al knownremaining Sites
aswdll as other ranid speciesin Arizona) take specia precaution not to act as vectors for transmission of
thesediseases. Any loca extirpations caused by disease would further isolate the remaining populationsand
probably reduce the time to extinction for the entire species.

b.  Predation/Competition

Natural predation upon R. onca isnot known to beathrest to existing populations. Rdict leopard
frogs are likely eaten by western terrestriad garter snakes (Thamnophis elegans) (Bradford, et al. 2001).
Natural predators of other adult leopard frog species include raccoons (Procyon lotor), ringtals
(Bassariscus astutus), and various kindsof snakes[Colubridag] (Sredl 1992). Herons, garter snakes, fish,
and large aquatic invertebrates (especialy giant water bugs [Belostomatidaeg]) are known to feed on eggs
and tadpoles of other leopard frog species (Sredl 1992).

Rana onca coexists with red-spotted toads (Bufo punctatus), Woodhouse's toads (B.
woodhousii), Pacific tree frogs (Hylaregilla), and a least historicaly, Arizonatoads (B. microscaphus).
Red-spotted toads are relatively uncommon in most R. onca springs, but are prevalent in Corral and Boy
Scout Springs. In Boy Scout Spring, red-spotted toads share shdlow riffleswith R. onca, but no direct
interaction has been observed. Woodhouse' s toads occur occasiondly in the springs, but are much more
common aong the lakeshores and backwaters. Pecific tree frogs were reported at Rogers springsin the
1990s, but have not been heard or observed there since. (RLFWG 2001). Rio Grande leopard frogs,
which have been introduced into spring habitatsin Arizona (Sredl 1997) and arerapidly spreadingaongthe
lower Colorado River Valey (Jennings and Hayes 1994a), may compete with relict leopard frogs for
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habitat and food. Although Rio Grandeleopard frogs are not presently known to occupy R onca habitat,
itislikely just amatter of time before the species spreadsinto R onca springs (M. Jennings, pers. comm.,
2002).

Thereare many introduced exatic speciesthat predate upon and/or compete with nativeranid frogs
in the western U.S. that have become widely distributed aong the Virgin, Muddy, and Colorado Rivers.
Theseinclude the bullfrog; predatory fishes such as bass (Micropterus spp.), sunfish (Lepomis spp.), and
catfish; red swamp crayfish (Procambarus clarkii); and western spiny soft-shdl turtles (Trionyx spiniferus
emeryi) [Jennings and Hayes 1994a; RLFWG 2001]. Theseintroduced species are suspected to have
contributed to population declines of relict leopard frogs, aswell as northern leopard frogs, spotted frogs,
and other amphibians (Corn, 1994; Jennings and Hayes 1994a, 1994b; AGFD 1996, 1998). These
gpecies may dl exert astrong, negative influence on relict leopard frog populations through competition or
predation on egg masses, tadpoles, and post-metamorphic individuas.

The presence of introduced bullfrogsisknown to precludethe pers stence of nativeleopard frogsin
the western U. S. through competition and predation (Hayes and Jennings 1986). Lawler et d. (1999)
found that less than 5% of Cdifornia red-legged frog (Rana aurora draytonii) tadpoles survived to
metamorphosis when raised with bullfrog tadpoles. Introduced bullfrogs have become established in
wetlands and springs in Arizona, Nevada, and Utah, and have been found where R onca and R. fisheri
have been extirpated (BIO-WEST, Inc. 2001). No bullfrogswerefoundin 1992 at the Littlefield, Arizona
habitat occupied by R onca adong the Virgin River, dthough they occupied adjoining habitat (Bradford and
Jennings 1997). By 2001, bullfrogsinhabited the springsat Littlefield that had previoudy supported leopard
frogs (BIO-WEST, Inc. 2001; USFWS 2001b). Bullfrogswereintroduced into wetland habitatsintheLas
Vegas area around 1920, prior to the decline and eventud extirpation of R. fisheri (Jennings and Hayes
19944). Bullfrogs had not been found at the three sites on Overton Arm (Blue Point, Rogers, and Corra
Springs) that <till supported leopard frogs in 1997 (Bradford and Jennings 1997). In September 2001,
bullfrogs aso invaded the Boulder City Wetlands Park in Nevada, where an experimenta population of
relict leopard frogsis being introduced (USFWS 20014a).

A Nevada Fish and Game Department (“NFGD”) report in 1953 noted that Rogers Spring was
devoid of figh; in 1954, NGFD used the spring asatemporary holding pond for threadfin shad (Dorosoma
petenense) prior to introduction in Lake Mead (NPS 2001a). Blue Point Spring was operated as afish
hatchery from 1956 to 1960, holding 10-15 species of exotic fish (NPS 2001a). A 1963 poisoning
program at Rogers Spring identified 9 species of exotic fish and a1971 report identified 12 introduced fish
species there (NPS 20014a).

The Nevada Department of Wildlife trested Rogers and Blue Point Springswith rotenonein 1984
and planted largemouth bass (Micropterus salmoides) in Rogers Spring on three occasions in 1991in
attempts to reduce the numbers of predaceous fish (NPS 2001a). Larva amphibians may be particularly
susceptibleto rotenone treatment (Fontenot et a. 1994; McCoid and Bettoli 1996). The bassthemselves
may predate upon ranid frogs (Jennings and Hayes 1994b). Five exoatic fish removas usng seines were
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conducted at these springsin 1996 and 1997 and another effort was madein March 2001. Seven species
of exotic fish wereidentified (NPS 2001a). Pilot projects during 1998 demonstrated that dip-netting and
minnow trgps may not be feasible solutions for removing exatic fish from these springs (NPS 2001).

A large number of tropica aguarium fish such as mosquitofish Gambusia affinis), mollies
(Poecilia spp.), and cichlids (Cichlidag) exist in Blue Point and Rogers Springs, potentidly threatening R.
onca eggs and tadpoles (ORWG 2001; M. Malfatti, pers. comm. in NPS 2001; NPS 2001). Cichlidsin
particular are voracious and may consume eggs or tadpoles (Romin 1997). The fact tha R. onca
populations persst at these springs has been considered evidence that they can coexist with small
introduced tropica fish (Courtenay and Deacon 1983; Bradford et d. 2001).

Louisana red-swamp crayfish were observed in the Salt Cedar Tributary site in 1998 and 2001
(USFWS 2001b). Introduced crayfish have been documented to prey upon California newt (Taricha
torosa) eggsand larvae, in spite of toxinsthat the Species has devel oped in many partsof itsrange, and may
be asgnificant factor in the loss of newts from several streamsin southern Cdifornia (Gamradt and Kats
1996). Introduced crayfish may be athreat to R. onca eggsand larvae. Introduced turtles, including the
red-eared dider (Trachemys scripta elegans) and the western spiny soft-shdll turtle, have been caught at
Rogers Spring (R. Jennings et a. 1995; Bradford and Jennings 1997). Malfatti (1998) believed that soft-
shell turtles were eating eggs, larvae, and adult leopard frogs at this Site, but he lacked any firm data to
support this statement. Liveturtletrapping was attempted in at Rogers Spring in fal 1997 and spring 1998
(NPS 2001). Vidtors to Rogers Spring feed, and probably introduce additiona turtles into the
impoundment (RLFWG 2001).

The presence of these introduced predators and their continued introduction into springs occupied
by the species (seethediscussion of Recreetiond and Right of Way Impactsin section 11.B.5.f below) pose
amgjor threat to R. onca and other native invertebrates and small vertebrates of the area (M. Jennings,
pers. comm., 2002).

4. INADEQUACY OF EXISTING REGULATORY MECHANISM S

The perilous status of the rdlict leopard frog reflectsthe overdl failure or ingbility of exigting federa
and gate regulatory mechanismsto protect relict leopard frog habitat and provide for the conservation of
the species. Current estimates, asdiscussed in this petition, find R onca extirpated from 58 of 64 (= 91%)
known locations. The recent extirpations of populatiors at Littlefield and Corrd Spring are de facto
evidence of theinadequacy of exigting regulatory mechanismsto datefor protecting remaining popul ations of
R. onca.

Federd Regulatory Mechanisms

The relict leopard frog currently has no forma federd protection. Because this species was
presumed extinct, it was listed by the U. S. Fish and Wildlife Service (“USFWS’) as Federal Category
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3/3A, meaning it used to be considered for ligting but found to be ingppropriate for listing & thet time- 3A
meant it was indeed extinct (AGFD 1995).

The USFWS is working with a consortium of federa and state agencies, water digtricts, and
univergties on a Rangewide Conservation Assessment and Strategy for the relict leopard frog. This
consortium, known as the Relict Leopard Frog Working Group (“RLFWG”), consists of the USFWS,
Nationd Park Service, U. S. Bureau of Reclamation, U. S. Bureau of Land Management, U. S.
Environmenta Protection Agency, U. S. Geologica Survey, ArizonaGame & Fish Department, Nevada
Department of Wildlife, Utah Department of Wildlife Resources, Las Vegas Valey Water Didtrict,
University of Nevada Las Vegas, Universty of Nevada Reno, Southern Utah University, and Nevada
Natural Heritage Program. However, this document is gill in the draft stages, and specific
recommendations of the Rangewide Conservation Assessment and Strategy to benefit R onca populaions
and habitat arefar from being finalized, funded, or implemented. Thusit cannot berelied upon to protect or
recover the species, especidly given the loss of 2 of the 8 remaining populations during the last decade.

Exigting federd regulatory mechanismsthat have the potentia to provide some form of protection
for therdlict leopard frog include occurrence on federdly protected land, consideration under the National
Environmentd Policy Act (“NEPA”), coverage under Habitat Conservation Plans (“HCPS’), or co-
occurrence with other listed species.

Federally Protected Land

All of the known remaining viable populations of relict leopard frogs occur within the Lake Mead
National Recreation Area, managed by the Nationa Park Service (“NPS’).

The congressionally-mandated mission of the NPSisto “ conserve the scenery and the naturd and
historic objects and the wildlife therein and to provide for the enjoyment of the samein such amanner and
by such means as will leave them unimpaired for the enjoyment of future generations’ in the areas under
their jurisdiction (NPS 2002).

Some of the regulations that provide protection for R onca populations found on NPS lands at
Lake Mead NRA include the Code of Federal Regulations Title 36, Chapter 1, 88 2.1 and 2.2. These
prohibit “possessing, destroying, injuring, defacing, removing, digging, or disturbing” wildlife; introducing
wildlife, fish, or plantsinto a park area ecosystem; taking or disturbing wildlife; and possessing or using
amphibiansasbait. The only one of these activities that has been identified as athrest to the rdlict leopard
frog isintroduction of nornative predators by park vistorsinto springs supporting thisfrog. Theexistence
of these regulations has not prevented this activity (RLFWG 2001). See the discussion of recreationa
impacts in section 11.B.5.e below.

As pat of its paticipation in the Clark County Multi Species Habitat Conservation Plan
(“MSHCP), the NPSis devel oping amanagement plan for therelict leopard frog. The MSHCPidentifies
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the NPS as having responsibility for a number of species-specific conservation measures for the rdlict
leopard frog (RECON 1998).

Before discussing the proposed protectionsin this management plan, it isimportant to note that the
Fish and Wildlife Service (“USFWS’) may not consider promised or future management actions when
consdering whether or not to lig a species. The USFWS mudt instead consider only the current
management and status of the species. States, federal agencies, and private interests can easily promiseto
protect and recover speciesin order to avoid or delay alisting they consider potentially controversid, but
there isno way of knowing whether promised actions will be implemented or result in recovery.

To protect speciesfrom ongoing destruction, modification, or curtailment of habitat or range, listing
under the ESA is required while managemert actions are being tested and implemented.  If promised
management actionsturn out to result in substantia recovery, then at that point they can beincorporated into
arecovery plan for the species. Clearly the rdlict leopard frog isin danger of extinction and thusrequires
ESA protection, regardless of untested and promised management actions.

Proposed action items in the NPS management plan include;

- ingtdlation of sgnsat springs on acase-by-case basis, explaining the need for their protectionand
reiterating state laws that prohibit camping within 30 m (100 ft) of water sources,

- inventory and monitoring of populations of rdict leopard frogs and other amphibians, as time
alows (thismeasureiscurrently being implemented, but it isunclear how long the requisite funding will last);

- evauation of the potentia for reintroduction of relict leopard frog populationsinto managed aress
outside the NRA, such as Las Vegas Wash Wetlands and Park, in Henderson, Nevada; Boulder City
Wetlands Park; and Big Springs Refugium, in downtown LasVegas (relict leopard frogs have aready been
introduced into Boulder City Wetlands Park, but there are concerns about de-watering, herbicide use, and
bullfrogs that have invaded the Site, and the long-term success of this reintroduction is unknown); and

- development and implementation of aNPS management plan to ensure long-term protection and
conservation of relict leopard frog populations. The plan should address measuresto monitor the remaining
populations, grazing management, conservation agreements, conservation easements with private
landowners, deterrence of poaching through regular ranger patrols, assessment of the need for refugia, and
control of exatic fish and bullfrog populations.

A relict leopard frog plan has not yet been completed by the NPS. Thereisasof yet no published
timeline or dedicated funding for dl of these action items. Development of a NPS management plan,
however amhitious, will likely not be enough to ensure long-term protection and conservation of therelict
leopard frog. These measures may only cover R. onca habitats on NPS land, not al the potentia habitat
needed to protect and recover the species.

33



Current NPS management has not prevented extirpations of relict frog populations on NPSlands.
One of the few known populations of the species was recently extirpated at Corrd Spring, and the
population at Gnatcatcher Spring is apparently close to extirpation, both within the Lake Mead Nationd
Recreation Area. There are ongoing anthropomorphic thregtsto the remaining populations of rdlict leopard
frogs on NPS lands (see the discussion of recreationa impactsin the Lake Mead NRA in section [1.B.5.e
below) and dso from outside NPS land, such water diversons up gradient from occupied springs.

National Environmental Policy Act

The Nationd Environmenta Policy Act of 1969 (NEPA) (42 U.S.C.4321-4370a) requiresFedera
agenciesto consider the environmenta impactsof their actions. The NEPA process requires these agencies
to describe aproposed action, consder dternatives, identify and disclose potentid environmenta impacts of
each dternative, and involve the public in the decision-making process. Most actionstaken by the federa
agenciessuch astheNationd Park Service, U. S. Forest Service, and the Bureau of Land Management that
could affect the relict leopard frog are subject to the NEPA process. NEPA does not, however, prohibit
these agencies from choosing dternatives that will negetively affect individud frogs, populations of relict
leopard frogs, or potentia relict leopard frog habitat. Defacto evidence of NEPA'’ sinability to protect the
relict leopard frog is that the species has declined precipitoudy in spite of the existence of NEPA.

Habitat Consarvation Plans

The Habitat Conservation Plan (*HCP’) provisons of the ESA were intended to provide a net
benefit to threatened and endangered species, in return for providing landowners with regulatory certainty
and permitsto impact or otherwise“take’ listed speciesand their habitats (Kareivaet a. 1999). Intheory,
HCPs can help protect and restore habitat, including habitat for non-listed species covered under the plan.
Unfortunately, most HCPsfall tolive up to this promise, and smply function asexemptionsfrom the species
and habitat protection policies of the ESA (Hood 1997; Kareivaet d. 1999). Arguably, afew HCPsmake
the best of difficult Stuations on private lands, and may even help species recovery to someextent. There
is consderable controversy over whether HCPs adequately function to protect and recover listed species
that are covered under HCP agreements (Hood 1997; Karelva et al. 1999).

A nationwide study of HCPs by the Nationa Center for Ecological Andysis & Synthesisand the
American Indtitute of Biological Sciences (Karelvaet d. 1999) found that most HCPs contributed to habitat
losses for the targeted species, failed to meet recovery gods, and suffered from poor planning and plan
evauation. According to Kareivaet d. (1999): nearly 30% of HCPs “take” 100% of the foca species
populations or habitat in the permit area; about 50% of HCPs alowed 50% or more of the species
populations or habitat in the plan areato be “taken”; 43% of the time, HCPs failed to provide sufficient
mitigation measures, 23% of the time, species and their habitats were “taken” before mitigation measures
wereimplemented and found effective (most HCPsfalled to reduce dlowed “take’ levelsor use other more
conservative approaches in the face of inadequate information or uncertainties); 33% of HCPsfailed to
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secure up-front funding to ensure that mitigation actudly occurs; and 81% of HCPs studied had irreversible
impacts.

Not surprisingly, HCPs that faled to adequately conserve species aso tended to lack rigorous
impact assessmentsand planning. The Kareivaet d. (1999) study found that: 75% of thetime, impactsto
specieswere not adequately studied by HCPs; 42% to 49% of thetime, HCPsfailed to quantify how much
of aspecies habitat and population, respectively, would be“taken”; most HCPs used low quality datato
evauate ther mitigation measures, and 25% of thetime, sufficient information did not exist to determine how
HCPswould affect the species viahility.

The rdict leopard frog is a covered species under only one HCP, the Clark County Multi Species
Habitat Conservation Plan (*“MSHCP”) in southern Nevada (RECON 1998). A Lower Colorado River
HCPisbeng prepared by the threelower Colorado River basin sates (Cdifornia, Nevada, and Arizona),
in concert with the U. S. Bureau of Reclamation and other federa agencies, but therdlict leopard frogisnot
acovered speciesin thisHCP. ThisHCP is ill in the planning stages and only will cover the 100-year
flood plain aong the Colorado River, fromLees Ferry below the Glen Canyon Damin northern Arizonato
the southerly internationa boundary with Mexico. Thusit will not cover most of the known occupied R
onca habitat, whichisoutsde of thisfloodplain. 1t dsoisquestionablewhether the HCPwill be effectivein
preventing the extinction of native species and assuring the overal ecologica hedth of the region (Hood
1997).

The Clark County MSHCP is sgnificant because dl of the remaining known populations of relict
leopard frogs are in Clark County. Permittees and cooperators in the MSHCP are the Nationa Park
Sarvice (“NPS’), University of Nevada at Reno, Nevada Divison of Wildlife, and U. S. Fish and Wildlife
Service. The MSHCP is a 30-year plan completed in 1994, covering 2,125 knv (525,000 acres).
Unfortunatdly, the Clark County MSHCP mostly focuses on habitat for the desert tortoise (Gopherus
agassizii), whichisnot ariparian or wetlands-dependent species, and thuswill not provide much protection
for R onca habitat. Also, the MSCHP alows more than haf of the covered areato be developed. 688
kn? (170,000 acres) of the plan areahave dready been developed and the plan alows for development of
an additional 461 kn¥ (114,000 acres) - devdopment that will likdly require attendant water development
projectsin the area, which will potentidly impact R onca habitat.

There is no guarantee that the Clark County MSHCP will not suffer from the inadequacies
discussed by Kareiva et d. (1999) when it isimplemented. Also, thefact that the plan expires after thirty
years does not guarantee that potentia or occupied rdlict leopard frog habitat will be protected in

perpetuity.

Proposed conservation actions in the MSHCP for the rdict leopard frog include general and
ecosystem leve actions for desert riparian habitat, including environmental education programs; riparian
habitat and spring protection; habitat restoration and enhancement; livestock, wild horse, and burro
management; and potentia reestablishment of extirpated populations. Although some R. onca have been
bred in captivity, it isnot yet known whether the species can be successfully reintroduced and reestablished
at former habitats.
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Funding priorities for the Clark County MSHCP include the following programs for the relict
leopard frog: continued identification of occupied dtes and initiation of monitoring; protection and
enhancement of both occupied and potentia habitat a springs; and genetic studies.

The MSHCP identifies the NPS as having responshility for a number of speciesspecific
conservation messuresfor the rdlict leopard frog, as mentioned above. These measuresmay only cover R.
onca populations and habitat on NPS land, not al potentid R onca habitat that may be necessary for
recovery of the species.

Co-existence With Other Federdly Listed Species

The Virgin Spinedace Conservation Agreement and Strategy (Lentsch et d. 1995) provides
proceduresfor controlling stocking, introduction, and spread of nonnative agquatic species specificaly inthe
Virgin River basin. Stocking of salmonidsisto be redtricted to areas where salmonid populations aready
exig or areas where they will not conflict with native species of specid concern. Stocking of other
nonnative species, including channd cafish (Ictalurus punctatus), largemouth bass, and bluegill sunfish
(Lepomis macrochirus) is prohibited without a certificate of registration. Certificates of regidration are
issued only for stocking of standing water impoundments, including reservoirsand isolaied ponds. Stocking
of these nonnative species is not permitted where conflicts with native species of specia concern could
occur. Fish species classfied as prohibited under State of Utah Rule 657-3 may not be stocked into the
Virgin River bagin.

Unfortunately, therelict leopard frog has dready been extirpated fromthe Virgin River basin. Non
native predatory fish, such as bass, sunfish, and catfish, have dready becomewidely distributed along the
Virgin, Muddy, and Colorado Rivers (Jennings and Hayes 1994; RLFWG 2001). Theexistence of these
procedureswill not necessarily prevent further introductions of non-nativefish, as NPS policies prohibiting
introduction of nontnative speciesinto relict leopard frog habitat in Lake Mead NRA hasnot prevented the
practice by recregtiona vistors. See the discussion of recreational and impactsin section 11.B.5.e below.

State Regulatory Mechanisms

Nevada

The NevadaNatural Heritage Program rankstherdict leopard frog as S1, “critically imperiled due
to extreme rarity, imminent threats, and/or biologica factors” Rana onca is a Nevada State Protected
Speciesunder Nevada Administrative Code 8503 (AGFD 1996; RLFWG 2001). Whilethiscode makes
it illegd to kill or possess individud frogs, collecting has not been athreat to the rdict leopard frog. The
code offers no habitat protection, and does not address the factors threatening the continued existence of

36



the species nor ad in its recovery in any way.

NevadaRevised Statutes that could potentialy benefit the speciesinclude NRS 501.182 and NRS
503.587, which authorize the Nevada Game and Fish Commission to “enter into cooperative agreements
with adjacent statesfor the management of interstate wildlife populations’” and to “ manageland to carry out
aprogram for conserving, protecting, restoring and propagating selected species of nativefish, wildlifeand
other vertebrates and their habitats which are threatened with extinction and destruction.” Petitioners are
not aware of any such agreements for the relict leopard frog.

NRS 533.367 requiresthat before a person may obtain aright to the use of water from aspring or
water that has seeped to the surface of the ground, he must ensure that wildlife which customarily usesthe
water will heve accesstoit. The state engineer may waive this requirement for adomestic use of weter.
This statute did not prevent springs supporting R. fisheri from being capped or diverted.

Despitethe existence of these statutes, the relict leopard frog has been recently extirpated from one
location (Corrd Spring), and isprobably closeto extirpation from asecond location (Gnatcatcher Spring),
out of only seven remaining sites (= at least 14%) in Nevada.

Arizona

Therdlict leopard frogis consdered as Wildlife of Specia Concern by the state of Arizona(AGFD
1996). Such designation may call attention to the species and prompt more information to be collected
about theloss of itshabitat in Environmenta Impact Reportsand other documents, but offers nosubgantive
species or habitat protection and has not halted the habitat |oss or other factors causing the decline of the
gpecies. Arizona Game and Fish Commission Order 41 prohibits collection or hunting of rdlict leopard
frogsin Arizona, except when done under the authority of aspecia permit. Again, collecting hasnot beena
threat to the relict leopard frog, the code offers no habitat protection, and it does not address the factors
threatening the continued existence of the species nor aid inits recovery.

In 1997, AGFD developed a ranid frog conservation and management program in an effort to
successfully orchestrate the stabilization and recovery of Arizond's native ranid frogs (Sredl 1997).
Management actions suggested by AGFD nongame branch personnel included: (1) determining taxonomic
relationships with other leopard frogs, particularly the lowland leopard frog; (2) determining the current
distribution and status of the speciesby conducting surveysthroughout the potential range of the species (e.
0. drainages feeding into Lake Mead, epecidly the Virgin River, and springs dong the Colorado River
maingtem below Hoover Dam); and (3) conserving and managing known populations in spring systems
below Hoover Dam. Thereis now amore complete understanding of the first two objectives, taxonomic
clarification, and determination of population distribution and Satus.

The third objective was posiulated to include habitat enhancement and maintenance, remova of
nonnative predators and competitors, and establishment of new breeding populations (perhaps in
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association with aguatic habitats established for native fishes that are managed to preclude invasion by
nonnative species such as bullfrogs, Rio Grandeleopard frogs, crayfish, and others). These measureshave
not yet been implemented, and there is no published timeline or dedicated funding for dl of these action
items. There are no other known AGFD agency-mandated recovery goals for the reict leopard frog.

Despitethe existence of sate regulationsand the proposed ranid frog conserveation and management
program, the relict leopard frog has apparently been recently extirpated from Arizona

Utah

The reict leopard frog is classfied as a Sengtive Species in Utah (UDWR 1997). Although this
classification may direct state and federal agency actionsby drawing attention to the tatus and conservation
needs of the species, it does not afford any regulatory protection.

State of Utah Rule 657- 3 prohibitsthe collection, importation, and possessionof rdlict leopard frogs
without acertificate of regigtration (for scientific or educationa use only, if the use will benefit the speciesor
will sgnificantly benefit the generd public without materia detriment to species). If the specieswereto be
rediscovered or reintroduced into Utah, theserestrictionswould protect it againgt population depletion due
to harvest for commercid, scientific, recreationd, or educational use. However, these activities are not
known to be a threat to the relict leopard frog, and the rule does not address habitat protection or the
factors known to threaten the species.

Procedures and guiddines for nonnative fish stocking in Utah have been established to prevent
negative impacts to native aquatic species. Under State of Utah Policy W2ADM-1, fish stocking and
transfer isto be conducted inamanner that does not adversdly affect thelong-term viability of netiveagutic
gpecies or ther habitat. Stocking for sportfish recregtion is to be consstent with conservation and
interagency agreements. The existence of these procedures will not necessarily prevent introductions of
non-netivefish, as NPS policies prohibiting introduction of non-netive speciesinto rdict leopard frog hebitat
in Lake Mead NRA has not prevented the practice by recreational visitors. See the discussion of
Recreationd and Right of Way Impactsin section 11.B.5.f below.

Despite the existence of these rules and procedures, the relict leopard frog has likely been
extirpated from Utah since the 1950s.

Regiond and Locd Government Plans

Petitioners are not aware of any regiond or loca government plans that effectively provide for
conservation of exigting relict leopard frog populations or ensure protection of potentia relict leopard frog
habitat suitable for reintroduction efforts.

S. OTHER NATURAL OR ANTHROPOGENIC FACTORS
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a. Population Fragmentation

A number of factors make the extant populations of rdict leopard frogs extremely vulnerable to
extinction dueto natura or anthropogenicaly caused fluctuationsin popul ation numbersor habitat conditions
(Bradford and Jennings 1997; Bradford et d. 2001). Theamount of habitat in which the speciespersgtsis
very smdl. For example, at the Sdt Cedar Tributary Ste, frogsare found only ina40 mlength (S. Romin,
pers. comm., 2002) and the habitat at Littlefield, where R. onca is extirpated, was only afew hectares
(Bradford and Jennings 1997). All known populations occur within a few square kilometers. Thetota
population size of the speciesissmal, estimated at |essthan 1100 adults (RLFWG 2001), but could easily
be half that. Smal populations are more susceptible to extinction due to chance events than larger ones
(Wilson and Bossert 1971; Hartl 1988). Amphibian populationsin generd and small ranid populationsin
Arizona, specificaly, are known to be highly vulnerable to local extirpation due to habitat fragmentation
(USFWS 2000; AGFD 2001). Population turnover in the extant popul ations appearsto berapid, with an
annud survivor rate for adults of only 27% (Bradford and Jennings 1997).

The recent population extirpationsat the Littlefield and Corra Spring Sitesdo not bodewd | for the
gpecies asawhole. Bradford and Jennings (1997) theorized that the extirpation of frogs at Corra Spring
might have been anatura process. Higtoricaly, individuas may have been ableto periodicaly colonizethis
stefrom Rogers Spring during wet periods, after flood waters have scoured the Site, and habitat conditions
aremoresuitable (i.e. not choked with vegetation). Populations may have subsequently been extirpated due
to shrinkage of aguetic habitat and vegetation encroachment as drier conditions prevail. This sort of re-
colonization is more likely if there is a large source meta- population and under more pristine habitat
conditions. Given the smdl populaion sze, limited habitat availability, and human dteration of the
hydrologic regime and habitat in relict leopard frog habitat, the ability of frogs to disperse between extant
populations is essentiad to the persistence and recovery of the species.

Popul ation fragmentation isone of the mgor threatsto thesurviva of therdlict leopard frog (AGFD
1996). Connectivity and potentid for digpersd among the extant popul ations been dramatically reduced as
aresult of damming the Colorado River. Since dispersal among most remaining popul ationswas precluded
or greatly reduced by the formation of Lake Mead in 1935, natura re-colonization after local extirpation
events is very unlikdy. Some downstream movement of frogs in Black Canyon gppears possible as
suggested by the observations of individud frogs at Willow Beach, 10 km downstream from the nearest
known population. Within the Overton Arm area, dispersd of frogs might be possible between Blue Point
and Rogers Springs. These Sites are separated by aminimum of 1.6 km. Moreover, two frogs have been
observed at a smdl spring located between Rogers and Blue Point Springs (S. Romin, pers. comm., as
cited in RLFWG 2001). (RLFWG 2001). However, the great dependence of R. onca on permanent
water may effectively subdivide frogs at individua springs into small ditinct populations rather than one
large population (Pratt and Jennings 1992). Thereisno known overland movement of frogs(Bradford et d.
2001) and the greatest movement recorded between recaptures of marked frogswas 120 m (D. Bradford,
unpublished data as cited in RLFWG 2001), less than one-tenth the distance between Blue Point and
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Rogers.
b. Low Genetic Variation

With an estimated adult population of no more than 1,100 rdlict leopard frogs, more than half of
which occur a one site, there is concern that the speciesis near the critical threshold for genetic viability.
Whét little is known about the population genetic structure and diversity within R onca is derived from a
phylogenetic analysisby Jaeger et d. (2001). Inthat study, mitochondrial DNA (mtDNA) was eva uated
using redtriction Ste variation (RFLP) andyssand by sequencing. The study aso evauated tota genomic-
wide patterns (predominately nuclear in origin) within and among populations, using randomly amplified
polymorphic DNA (RAPD) markers. Both RFLP and sequencing andysesindicate low levelsof mtDNA
variation within and among populaions of R. onca.’® All 19R. oncain the RFLP anaysisshared the same
RFLP haplotype, and in the sequencing andysis, dl 9R. onca (representing samplesfrom al 7 populations
extant in the 1990s) demonstrated a single mDNA haplotype. The now extinct R. onca population a
Littlefield showed themost genetic variation. Jaeger et a. (2001) also demondtrated low levelsof variation
within the nuclear genome as evauated by RAPD markers in 102 R. onca samples representing 6
populations.™ Theseanayses suggest low genetic variation within R. onca ascompared to that observedin
R. yavapaiensis populations from the northern portion of its range.?

C. Invasive plants

Invasive plants can modify R. onca habitat by displacing native vegetation and forming dense
monocultures, substantialy dtering native riparian communities. Tamarisk invasionisof particular concern,

10 In the RFLP analysis, 19 leopard frogs representing samples from 6 of the 7 populations that were extant during the 1990s
were evaluated for about 2150 basepairs (bp) of mtDNA consisting predominately of the NADH subunit 2 gene and a portion of the
cytochrome oxidase subunit 1 gene using 11 restriction enzymes. All 19 R. onca shared the same RFLP haplotype. In comparison,
from the same analysis, 3 haplotypes were found in 6 R. yavapaiensis from 2 popul ations within the northern portion of this species
distribution. In control region sequencing, about 959 bp were analyzed for 9 R. onca representing samples from all 7 populations
extant in the 1990s. All R. onca evaluated demonstrated a single mtDNA haplotype, and while representative samples of R.
yavapaiensis sequenced for the same region also showed low levels of genetic variation, some variation was observed within
populations.

11 RAPD markers are notoriously methodologically variable and comparisons of thelevel of genetic variaion should be limited
to within-study comparisons. Jaeger et a. (2001) included 2 R. yavapaiensis populations in the RAPD analysis with which R onca
populations can be compared. In their Table 4, within-population similarity of the RAPD dataindicates very high levels of smilarity
between pairs of individuals within al R. onca populations, with the most variable being that of the now extinct population at
Littlefield, Arizona. Within population similarity for R. onca was about 9 to 27% higher than that observed within the 2 R.
yavapaiensis populations.

12 Thissignal of low genetic variation potentially indicates a history of low, or bottlenecked, effective population sizes and
high population connectivity, at least through the geographic region containing remaining populations. Jaeger et al. (2001) state,
given the high level of similarity in al evaluated genetic markers, little information can be derived from our study regarding current gene
flow and population structure... beyond recognition of the distributional limits of R. onca.” These authors suggest further genetic
evaluations using higher-resol ution techniques may be useful for providing a genetic basis for devel oping conservation strategies.
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snce tamarisk has a high rate of evgpo-transpiration, and sucks many times the amount of water of the
willow- cottonwood association it replaces, lowering the water table (Robinson 1965; Weekset a. 1987).
It dso carpets riparian corridors with saty needles, reduces the insect supply, and generdly reduces
biodiversty by forming monocultures. Tamarisk isaregiond problem, and is prevaent dong the Virgin
River (including at the Littlefield Ste) and the shordlines of Lakes Mead and Mojave, aswell asin amost
every untreated spring. The mgority of tamarisk has been removed from Northshore springs occupied by
relict leopard frogs. The Nationa Park Service does not consider tamarisk to be a short-term threst at
these Sites, but control trestments will need to be maintained. Black Canyon springs occupied by relict
leopard frogs contain substantial amounts of tamarisk. (RLFWG 2001).

Although dried pam (Washingtona sp.) frond skirts can provide important wildlife habitat, pams
aso displace native vegetation. Mature palms are present at Blue Point and Rogers Springs, and alarge
number of recruits sprout each season in Blue Point, Rogers, and Gnatcatcher Springs. Maturepalmsaso
occur within the Black Canyon drainage; recruits have been found in Bighorn Sheep Spring. (RLFWG
2001).

Tdl whitetop (Lepidium latifolium) is quickly becoming aninvasivethrest inthe genera range of
therelict leopard frog. It hasnot yet been found in springs occupied by R onca, but hasbeenfoundin Las
Vegas Wash, which emptiesinto Lake Mead (RLFWG 2001).

Not dl nonnaive plants are detrimentdl. 1n the Black Canyon springs, nonnative, weedy species
such asBromusrubens, Polypogon monspeliensis, and Sonchus ol eraceus colonizedisturbed grave bars
in moderate densities, providing cover and foraging areas for R onca (RLFWG 2001).

d. Native Plant Succession

Unchecked, native plant success on produces dense vegetation margindly suitable asrelict leopard
frog habitat, since the species requires open habitat and deep pools. Species such as Eleocharis and
Scirpus generdly require 3-5 yearsto become overgrown. Native speciesof particular concern are Typha,
Phragmites, and Cladium, which form tal, dense sands dmost immediatdy upon colonizing an ares,
spread rapidly, and are resistant to disturbance. (RLFWG 2001).

Choking of relict leopard frog hebitats by unchecked emergent vegetation may be related to the
edtablishment of reservoirs in the Virgin and Colorado River watersheds, and changes in grazing and
trampling action by native (bighorn sheep) and non-native (feral burros, horses, and cattle) animas
Higtoricaly, floodswould have periodicaly scoured emergent vegetation dong theseriver systems. Sredl
(1997) correlated asignificant increase in aR. yavapaiensis population at Tule Creek, Yavapa County,
Arizona, with a mgor scouring flood in 1993. The flood removed sediment and increased open water
habitats preferred by leopard frogsat asite that had been choked by vegetation. Rana onca populaions at
the Littlefidld and Corrd Spring sites were extirpated after emergent vegetation grew over virtudly dl the
former open water at the Sites, resulting in aloss of pool habitet.
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e. Recreational and Right of Way Impacts

Recregtiond access to gprings occupied by the relict leopard frog results in the continuous
introduction of nonnative aguatic species. Within Lake Mead National Recreation Area (“NRA”), the
Northshore springs are easily accessed, as Blue Point and Rogers Springs have parking areas and picnic
fadilities. At Rogers Spring, multi-colored agquarium gravel can often be found where unwanted pets have
been freed. Fish may dso be commonly released into Blue Point Spring. Lake Mead NRA entrance
dtation personnel a the LasVegas Boulevard entrance report vistors sharing their intent to release pet fish,
not redlizing regulaions prohibit such activities. Planned congtruction of entrance stations near Overton may
help reduce the amount of fish released in the Northshore area. Vistors to Rogers Spring feed, and
probably aso introduce nonnative soft-shell turtles into the impoundment. (RLFWG 2001).

Human vistorsto the NRA are naturally atracted to the warm springsin which extant populations
of rdlict leopard frogsexist. Vistorsregularly build rock damsacrossBoy Scout and Rogers Springs. The
remainder of the orings occupied by R. onca aretoo cool or inaccessibleto attract bathers, or presently
lack attractive pools. At Boy Scout Spring, damming occursin the very hot primary channd and thus has
minima effect on relict leopard frogs, which mostly usethe coodler, vegetated, Sdepools. At Rogers Spring,
damming is generally restricted to the uppermost pool and concrete spillway. There the rock dams alter
flow to aR. onca steimmediatdly downstream of the spillway. Unauthorized damming near the source of
Rogers Spring in 1999 subgtantidly rerouted and changed the water flows. These dams are regularly
dismantled, and the rocks removed from the site to discourage re-building. Although law enforcement and
interpretive daff asss in reporting or dismantling new dams, asawell aseducating visitors, dams continue
to gppear. NPS personnel aso have to regularly remove didodged agae mats (which are not a natural
phenomenon, and adversaly affect frog habitat below the outflow) and garbage at Rogers Spring. (NPS
2001; RLFWG 2001).

Within Lake Mead NRA, road maintenance is a concern. At the Rogers Spring power line
crossing, owned by Nevada Power, grader operatorsroutinely create awider road each year, often pushing
soil and debrisinto R onca habitat (RLFWG 2001).

f. Natural Eroson And Scouring

Springs on the north shore of the Overton Arm flow though soft, gypsum- based soilsproneto water
eroson. As the springs down cut, blocks of destabilized soil fall into the course. Soil blocks typicaly
crumble and absorb course water, resulting in shalow spots. Thisis particularly aproblem at Gnatcatcher
Spring where water volumeis not sufficient enough to carry away collgpsed soil. Of greeter concernisthe
dissolution of gypsum lenses, resulting in streambed collgpse. Small course shifts, due to collapse and
subsequent re-routing, benefit R. onca by creating larger poolsand new, open habitat. However, collapses
aso lead to the conversion to underground sections and rapid dewatering of large areas of prime habitat.
(RLFWG 2001).
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Thenatura process of dissolution of gypsum soilsreduces aguatic habitat. Sinkholes arecommon
downstream of Blue Point and Rogers Springs, and the streams go underground in some places, sometimes
for hundreds of meters. A dewatering of frog habitat that occurred recently due to subsurface dissolution
may represent a permanent reduction in aguatic habitat (Bradford and Jennings 1997). Early in 1996 a
large section of primeR. onca habitat at Blue Point Spring dried up completely dueto dissolution of gypsum
s0ils and streambed shift (Romin 1997; NPS 2001).

Black Canyon springs, in narrow, high gradient drainages, are subject to occasona scouring.
Large, smooth boulders of up to 2 metersin diameter rest in the narrow canyons. Smdller flash flooding
often deposits gravel downstream, subgtantialy filling pools. Grave shifts often in Big Horn Sheep Spring.
While adult relict leopard frogs are adept at escaping flash floods (M. Sredl, as cited in RLFWG 2001),
tadpoles may be washed away. In March 2000, vegetative debris from flooding was evident, and the
tadpole population at Bighorn Sheep Spring was approximately 10% of what it had been 3 weeks prior
(NPS & NDOW, unpubl. data, as cited in RLFWG 2001).

1. CONCLUSON

The reict leopard frog is clearly an extremely endangered amphibian. The species has been lost
from 91% of its known digtributional Sites over the past 100 years, with 2 of the 8 known siteslost within
the past decade. At most, 1100 adult frogs remain in a fraction of ther former range. Population
fragmentation, lack of connectivity between populations, and low genetic variation threaten severd of the
remaining smdl populations with immediate extirpation. The remaining Stes are vulnerable to ahost of
impacts from potentiad water development, predation and competition by introduced species, habitat
dteration by invasive plants and naturd erosion, disease, and recregtiond visitors to inhabited springs.

IV.  CRITICAL HABITAT

Petitioners request the designation of critical habitat for the relict leopard frog concurrent with its
lising. Therdlict leopard frog aready has dready vanished from 91% of the areasin its historica range.
Currently unoccupied habitats are absolutdly essentid to the survival and recovery of the species. Critica
habitat should encompassall springs, streams, wetlands, and seepswithin the historical range of the species,
aswdl| as a protective buffer around those features. Additiondly, the entire drainage upstream from each
spring should be protected ascritica habitat, to ensure the hydrologicd integrity of springswith habitat vaue
for the relict leopard frog.
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APPENDIX 1

Historical Distribution Map of R. oncaand R. fisheri
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Map of historica digtribution of R. onca and R. fisheri from Bradford and Jennings (1997)

[Does nat include Black Canyon, NV area, where R onca was historically found (Bradford, et d. 2001; USFWS 2001b) and was
rediscovered in 1997 (USFWS 2001a). Leopard frogs a Littlefield, AZ, identified as historica R. yavapaienss range, have been
confirmed as R. onca (Jaeger at d. 2001)]
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APPENDIX 2

L ocations of Extant and Recently Extirpated R. onca Populations

L ocation Historical
L ocality?

Overton Arm of Lake Mead, Nevada

Blue Point Spring Yes
Rogers Spring Yes
Corrd Spring Yes
Gnatcatcher Spring w/in afew km

Black Canyon, Nevada

Boy Scout Spring w/in afew km
Bighorn Sheegp Spring w/in afew km
Sat Cedar Spring w/in afew km

Virgin River, Arizona

Littlefidd Yes

a Sources: AGFD 2001; NPS 2001; USFWS 2001b.

57

Y ear
Relocated

1991
1991
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1997

1997
1997
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APPENDIX 3

Maps of Extant and Recently Extirpated R. onca Populations
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Locations of recently known R. onca populations shown in green (from USFWS 2001b).
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APPENDIX 4
Taxonomic Relationship Between R. onca and R. fisheri

Thetaxonomy of R. onca hasaconfusing history. Cope (1872) described the relict leopard frog,
R onca, from an adult femde likely collected in Washington County, Utah (see Tanner 1929). Stejneger
(1893) described R. fisheri from specimens collected in the nearby Las Vegas Valley, Clark County,
Nevada. The question of the systematic relationship between R. onca and R. fisheri remains unresolved
despite along debate on the taxonomy.

Should extinct R. fisheri populations prove to be synonymouswith R. onca, thiswould not change
the taxonomic nomenclature because the name R. onca would take precedence. Although Vegas Vdley
leopard frog populations are extinct, the question of their systemétic reationship to R. onca is directly
relevant to conservation efforts because many conservation actions may depend on or benefit from aclear
understanding of the historica digtribution of the species.

Numerous early researchers consideredR. fisheri to be synonymouswith R. onca. However, there
were gpparently few actud early compari sons between these taxaand the few comparisons suffered froma
perceived lack of R. onca specimens (Slevin 1928; Pace 1974). Dickerson (1906) synonymized thetwo
species, but gave no basisfor that conclusion, and Boulenger (1919) followed Dickerson. Van Denburgh
and Sevin (1921) synonymized the species after examining 99 specimens of R fisheri found in the
Cdifornia Academy of Sciences. Sevin (1928), who examined the same 99 specimens and the type
specimen of R onca, maintained that the species were the same. Tanner (1931) aso considered them
synonymous, but it is undear whether he examined any R fisheri specimens.

Linsdd e (1940) disagreed with synonymy after examining aseriesof R. onca specimensfrom Utah,
including additiona recently obtained specimens, and R fisheri from Nevada. Wright and Wright (1949)
noted the unresolved taxonomic status of the two taxa. Stebbins (1951, 1959) considered the taxa
digtinctive, and suggested that R. fisheri might be a subspecies of R. pipiens.

Pace (1974) examined types of R onca and R fisheri, and supported synonymy based on
smilaritiesin generd appearance. Platz and Mecham (1979), Platz (1984), and Platz and Frost (1984)
supported synonymy after a multivariate analyss of 8 morphometric characters obtained from the type
gpoecimen of R onca and aseries of R fisheri specimens (dlong with three other species of southwestern
leopard frogs). Jennings (1988) aso considered the two taxa synonymous.

Leopard frogs collected as R. fisheri inthe LasVegasareaprior to 1910 show the morphological
characterigics of R. onca, including short dorsolatera folds, while specimens collected there after this
period (especidly during the 1930s) show characteristics of R. yavapaiens's, the lowland leopard frog
(Platz 1984; Jennings 1988). Adding to the confusion were publicationsin theliterature such as Dickerson
(1906) showing a photograph labeled “R. onca collected from Las Vegas® that actudly depicted a R
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yavapaiens's (Jennings 1988; Platz 1988). R. yavapaiensis may have been introduced to the area, as
locds were known to have transplanted other frog species around Las Vegas (Cowles and Bogert 1936;
Linsdae 1940; Stebhins 1951), or may have been native to some Las Vegas springs habitats but not
collected by early naturdidgts.

A study andyzing morphological characteristicsof preserved specimens (including thelength of the
tibiofibula, condition of dorsolatera folds, number of spots on the nose and above the eyes, and the thigh
pattern) compared historical samples from the Las Vegas Valey (i.e, R fisheri) tothosedong the Virgin
River (i.e, R. onca) aswell asother southwestern leopard frog taxa (R. Jenningset d. 1995). R. Jennings
et d. (1995) showed substantial morphologica differences between leopard frogs from the Las Vegas
Vdley ad al of the other leopard frog taxa examined, including R. onca collected from the Virgin River
drainage. Jennings et d (1995) concluded that R. fisheri is not synonymous with R. onca and should be
considered to be avdid, distinct species, the Vegas Vdley leopard frog.

When |leopard frogswerere-discovered inthe 1990s at Littlefield, Arizona, withinthe Virgin River
drainage and in the genera range of R. onca, it was incorrectly posited that they represented digunct
populations of R. yavapaiensis. R. yavapaiensis has a rdaively continuous distribution from Sonora,
Mexicointo southern and centrd Arizonaand southwestern New Mexico, with additiona populations (now
thought to be extinct) around the Imperid Valey of southern Cdifornia(Plaiz and Frost 1984; Platz 1988;
Jennings and Hayes 1994). The northern leopard frog, Rana pipiens, aso occurswithin the upper reaches
of the Virgin River.

A recent molecular and phylogenetic analysis by Jaeger et d. (2001) demondtrated that the
Littlefidd frogs (now extirpated) were R onca. The phylogenetic analysisby Jaeger et a. (2001) focused
on the evolutionary distinctiveness of frog populations within the Virgin River drainage and adjacent areas
(i.e, R onca) in rdaionship to R. yavapaiensis from the main digtribution of that taxon. They did not
consider the question of the identity of leopard frogs historically collected withinthe LasVegasValley (i.e,
R. fisheri), predominately because these populations are now extinct. Jaeger et a. (2001) eval uated
severd molecular markers of samplesfrom extant, or recently extirpated, populations of both R. oncaand
R. yavapaiensis, and dso evauated morphologica characters from recent and historicdly preserved
specimens from representative regional populations.

The molecular anadlysis by Jeeger et d. (2001) showed that leopard frogs from the Virgin River
south into the adjacent Black Canyon of the Colorado River are geneticaly very smilar, and that thisgroup
of populationsisgeneticdly distinct from R. yavapaiensis. Morphologicaly, thetype specimen of R. onca
was very smilar to samples collected from extant populations within the Virgin River drainage, which
indicates that the current populations represent the organism origindly described as R. onca Cope.
Morphologica anadyss showed that the Virgin River leopard frogs, R. onca, and R. yavapaiensisfromthe
main distribution of that taxa demongrated differentiation of multivariate variation, but also showed that
these two groups exhibit s milar gppearancesthat represent opposite ends of amultivariate continuum. The
molecular and morphological evidence established by Jaeger et d. (2001) is sufficient to conclude that R.
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onca is an evolutionarily sgnificant unit (Moritz 1994) didinct from what appearsto be aclosdy related
taxon, R. yavapaiensis, and the differences between these taxa are sufficient to distinguish them as separate
species. (RLFWG 2001).
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