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RIN 1018—-AZ04

Endangered and Threatened Wildlife
and Plants; Threatened Status for
Oregon Spotted Frog

AGENCY: Fish and Wildlife Service,
Interior.

ACTION: Final rule.

SUMMARY: We, the U.S. Fish and
Wildlife Service (Service), determine
threatened species status under the
Endangered Species Act of 1973 (Act),
as amended, for Oregon spotted frog
(Rana pretiosa), an amphibian species
from British Columbia, Washington,
Oregon, and California. The effect of
this regulation will be to add this
species to the List of Endangered and
Threatened Wildlife.

DATES: This rule is effective September
29, 2014.

ADDRESSES: This final rule is available
on the Internet at http://
www.regulations.gov and http://
www.fws.gov/wafwo/osf.html.
Comments and materials we received, as
well as some of the supporting
documentation we used in preparing
this rule, are available for public
inspection at http://
www.regulations.gov. All of the
comments, materials, and
documentation that we considered in
this rulemaking are available by
appointment, during normal business
hours at: U.S. Fish and Wildlife Service,
Washington Fish and Wildlife Office,
510 Desmond Drive SE., Suite 102,
Lacey, WA 98503; by telephone at 360—
753-9440; or by facsimile at 360-753—
9445,

FOR FURTHER INFORMATION CONTACT: Ken
Berg, Manager, U.S. Fish and Wildlife
Service, Washington Fish and Wildlife
Office, 510 Desmond Drive SE., Suite
102, Lacey, WA 98503; telephone 360-
753-9440; facsimile 360—753—9445.
Persons who use a telecommunications
device for the deaf (TDD) may call the
Federal Information Relay Service
(FIRS) at 800—-877-8339.
SUPPLEMENTARY INFORMATION:

Executive Summary

Why we need to publish a rule. Under
the Endangered Species Act, a species
may warrant protection through listing
if it is endangered or threatened
throughout all or a significant portion of

its range. Listing a species as an
endangered or threatened species can
only be completed by issuing a rule.

This rule will finalize the listing of
the Oregon spotted frog (Rana pretiosa)
as a threatened species.

The basis for our action. Under the
Endangered Species Act, we can
determine that a species is an
endangered or threatened species based
on any of five factors: (A) The present
or threatened destruction, modification,
or curtailment of its habitat or range; (B)
overutilization for commercial,
recreational, scientific, or educational
purposes; (C) disease or predation; (D)
the inadequacy of existing regulatory
mechanisms; or (E) other natural or
manmade factors affecting its continued
existence. We have determined that the
Oregon spotted frog is impacted by one
or more of the following factors:

o Habitat necessary to support all life
stages continues to be impacted or
destroyed by human activities that
result in the loss of wetlands to land
conversions; hydrologic changes
resulting from operation of existing
water diversions/manipulation
structures, new and existing residential
and road developments, drought, and
removal of beavers; changes in water
temperature and vegetation structure
resulting from reed canarygrass
invasions, plant succession, and
restoration plantings; and increased
sedimentation, increased water
temperatures, reduced water quality,
and vegetation changes resulting from
the timing and intensity of livestock
grazing (or in some instances, removal
of livestock grazing at locations where it
maintains early seral stage habitat
essential for breeding).

o Predation by nonnative species,
including nonnative trout and bullfrogs.

¢ Inadequate existing regulatory
mechanisms that result in significant
negative impacts, such as habitat loss
and modification.

e Other natural or manmade factors
including small and isolated breeding
locations, low connectivity, low genetic
diversity within occupied sub-basins,
and genetic differentiation between sub-
basins.

Peer review and public comment. We
sought comments from independent
specialists to ensure that our
designation is based on scientifically
sound data, assumptions, and analyses.
We invited these peer reviewers to
comment on our listing proposal. We
also considered all comments and
information we received during the
comment period.

Previous Federal Actions

On August 29, 2013, we published a
proposed rule (78 FR 53582) to list the
Oregon spotted frog as a threatened
species under the Act (16 U.S.C. 1531 et
seq.). Please refer to that proposed rule
for a detailed description of Federal
actions concerning this species. Also on
August 29, 2013, we proposed to
designate critical habitat for the Oregon
spotted frog (78 FR 53538). On
September 26, 2013, we published a
document (78 FR 59334) extending the
comment period of both proposed rules
and announcing a public hearing on the
proposals to list and designate critical
habitat for this species.

This rule concerns only the listing of
the Oregon spotted frog; we will make
a final determination concerning critical
habitat for the Oregon spotted frog in
the near future.

Background

The Oregon spotted frog is named for
the characteristic black spots covering
the head, back, sides, and legs. The dark
spots have ragged edges and light
centers, usually associated with a
tubercle or raised area of skin. The
coloration patterns on Oregon spotted
frogs all develop with age; the spots
become larger and darker and the edges
become more ragged as the individual
gets older (Hayes 1994, p. 14). Overall
body color also varies with age.
Juveniles are usually brown or,
occasionally, olive green on the back
and white, cream, or flesh-colored with
reddish pigments on the underlegs and
abdomen developing with age
(McAllister and Leonard 1997, pp. 1-2).
Adults range from brown to reddish
brown but tend to become redder with
age. Large, presumably older,
individuals may be brick red over most
of the dorsal (back) surfaces (McAllister
and Leonard 1997, pp. 1-2). Red surface
pigments on the adult abdomen also
expand with age, and the underlegs of
adults become a vivid orange red. Tan
to orange folds along the sides of the
back (dorsolateral folds) extend from
behind the eye to midway along the
back (McAllister and Leonard 1997, p.
1). The eyes are upturned; there is a
faint mask, and a light jaw stripe
extends to the shoulder. Small bumps
and tubercles usually cover the back
and sides (Leonard et al. 1993, p. 130).
The hind legs are short relative to body
length, and the hind feet are fully
webbed (Leonard et al. 1993, p. 130).

The Oregon spotted frog is a medium-
sized frog that ranges from about 1.7 to
4.1 inches (in) (44 to 105 millimeters
(mm)) in body length (McAllister and
Leonard 1997, p. 1; Rombough et al.
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2006, p. 210). Females are typically
larger than males; females reach up to
105 mm (4 in) (Rombough et al. 2006,
p- 210) and males to 75 mm (3 in)
(Leonard et al. 1993, p. 130).

Morphological characters can be used
to distinguish Oregon spotted frogs from
other closely related spotted frogs.
Mottling with dark pigments and
fragmentation of the superficial red or
orange-red wash on the abdomen can
distinguish the Oregon spotted frog from
some Columbia spotted frog populations
(Hayes 1997, p. 3; Hayes et al. 1997, p.
1). Other characteristics, such as
coloration of the underlegs and
abdomen, size and shapes of spots,
groin mottling, eye positions, relative
length of hind legs to body size, degree
of webbing, and behaviors can be used
to distinguish Oregon spotted frogs from
adults of closely related species.
Tadpoles are more difficult to
differentiate from other species (Corkran
and Thoms 1996, p. 150; McAllister and
Leonard 1997, p. 6).

The Oregon spotted frog has a weak
call consisting of a rapid series of six to
nine low clucking notes described as
sounding like a distant woodpecker’s
tapping. Males will call at any time,
both day and night (McAllister and
Leonard 1997, p. 12). Males have been
documented to call from submerged
sites that are physically distant (tens to
hundreds of meters) from oviposition
(egg-laying) sites (Bowerman 2010, p.
85). These submerged calls are
inaudible at the surface and begin
several days prior to breeding.
Submerged calling is more frequent at
night, although daytime calling has been
recorded during overcast days
(Bowerman 2010, pp. 85—86). It is
unclear if mate selection takes place
during this period of calling remotely
from the breeding site, but it seems
likely (Bowerman 2010, p. 86). This
species rarely vocalizes except during
the breeding season (Leonard et al.
1993, p. 132); however, vocalizations
have been heard during the fall
(Leonard et al. 1997, pp. 73—74; Pearl
2010, pers. comm.).

Taxonomy

The scientific name Rana pretiosa
(order Anura; family Ranidae) was first
applied to a series of five specimens
collected in 1841 from the vicinity of
Puget Sound (Baird and Girard 1853, p.
378). Two of these specimens were later
determined to be northern red-legged
frogs (Rana aurora) (Hayes 1994, p. 4;
Green et al. 1997, p. 4). Dunlap (1955)
demonstrated the morphological
differences between northern red-legged
frogs, Cascades frogs, and spotted frogs.
Subsequently, the “spotted frog”” was

separated into two species, Rana
pretiosa (Oregon spotted frog) and Rana
luteiventris (Columbia spotted frog)
based on genetic analyses (Green et al.
1996, 1997).

In 2008, phylogenetic analyses were
conducted on samples of Oregon
spotted frogs collected from 3 locations
in Washington and 13 locations in
Oregon (Funk et al. 2008). Results
indicate two well-supported clades (a
group of biological taxa (as species) that
includes all descendants of one
common ancestor) nested within the
Oregon spotted frog: The Columbia
clade (Trout Lake Natural Area Preserve
(NAP) and Camas Prairie) and the
southern Oregon clade (Wood River and
Buck Lake in the Klamath Basin). The
two sites that comprise the Columbia
clade occur on opposite sides of the
Columbia River in Washington (Trout
Lake NAP) and in Oregon (Camas
Prairie). Haplotype and nucleotide
diversity was low for Oregon spotted
frogs in general and was very low for
each of the two nested clades,
respectively (Funk et al. 2008, p. 203).
Only six haplotypes were found across
the entire range of the Oregon spotted
frog, indicating low genetic variation
(Funk et al. 2008, p. 205). Recent genetic
work conducted by Robertson and Funk
(2012, p. 6) in the Deschutes and
Klamath basins indicate the sampled
Oregon spotted frog sites are
characterized by very small effective
population sizes and little genetic
variation (i.e., measured as low
heterozygosity and low allelic richness).

Blouin et al. (2010) performed genetic
analyses on Oregon spotted frogs from
23 of the known sites in British
Columbia, Washington, and Oregon for
variation at 13 microsatellite loci and
298 base pairs of mitochondrial DNA.
Their results indicate that Rana pretiosa
comprised six major genetic groups: (1)
British Columbia; (2) the Chehalis
drainage in Washington, (3) the
Columbia drainage in Washington, (4)
Camas Prairie in northern Oregon, (5)
the central Cascades of Oregon, and (6)
the Klamath basin (Blouin et al. 2010,
Pp. 2184-2185). Within the northern
genetic groups, the British Columbia
(Lower Fraser River) and Chehalis
(Black River) populations form the next
natural grouping (Blouin et al. 2010, p.
2189). Recently discovered locales in
the Sumas, South Fork Nooksack, and
Samish Rivers occur in-between these
two groups. While no genetic testing has
been done on these newly found
populations, it is reasonable to assume
that they are likely to be closely related
to either the British Columbia or
Chehalis group, or both, given their

proximity and use of similar lowland
marsh habitats.

Levels of genetic variation in the
Oregon spotted frog groups are low
compared to other ranid frogs,
suggesting these populations are very
small and/or very isolated (Blouin et al.
2010, p. 2184). Blouin et al. (2010)
found a high frequency of private alleles
in the mitochondrial DNA (i.e., an allele
found in only one population or
geographic location) in the central
Cascades and Klamath Basin groups.
This finding suggests an historical
(rather than recent) isolation between
individual groups (Blouin et al. 2010, p.
2189). This finding also reinforces
microsatellite-based conclusions that
gene flow among sites has been very
low, even on small geographic scales
(Blouin et al. 2010, p. 2188). Recent
work by Robertson and Funk (2012) in
the Deschutes and Klamath basins
reinforces the Blouin et al. (2010)
findings. Due to Oregon spotted frogs’
highly aquatic habits, connectivity
between Oregon spotted frog sites
depends on the connectivity of streams,
rivers, and lakes. Gene flow (based on
both microsatellite and mitochondrial
analyses) is extremely low beyond 6
miles (mi) (10 kilometers (km)) (Blouin
et al. 2010, pp. 2186, 2188), and most
Oregon spotted frog populations are
separated by more than 6.2 mi (10 km).
Therefore, Blouin et al. (2010, p. 2189)
and Robertson and Funk (2012, p. 5)
hypothesize that low aquatic
connectivity and small isolated
populations are important causes of the
low genetic diversity within sites and
the high genetic differentiation among
sites.

Life History

Male Oregon spotted frogs are not
territorial and often gather in large
groups of 25 or more individuals at
specific locations (Leonard et al. 1993,
p. 132). Breeding occurs in February or
March at lower elevations and between
early April and early June at higher
elevations (Leonard et al. 1993, p. 132).
Males and females separate soon after
egg-laying, with females returning to
fairly solitary lives. Males often stay at
the breeding site, possibly for several
weeks, until egg-laying is completed
(McAllister and Leonard 1997, p. 13).
(The terms “‘egg-laying site” or “‘egg-
laying habitat” are used interchangeably
with “breeding site,” “breeding area,”
or “‘breeding habitat” throughout this
rule). Breeding site, breeding area, and
breeding location terminology refer to
geographic areas where concentrated
breeding has been observed.

Oregon spotted frogs’ eggs are
extremely vulnerable to desiccation and
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freezing as a result of the species’ laying
habits. Females may deposit their egg
masses at the same locations in
successive years, indicating the sites
may have unique characteristics. For
example, some marked males and
females at Sunriver (Upper Deschutes
River, Oregon) returned to the same
breeding site for 3 or more years
(Bowerman 2006, pers. comm.). Further,
at several sites in Oregon and
Washington, the same egg-laying
locations have been used for more than
a decade (Hayes 2008, pers. comm.;
Hallock 2012, pp. 24-27). Although egg
masses are occasionally laid singly, the
majority of egg masses are laid
communally in groups of a few to
several hundred (Licht 1971, p. 119;
Nussbaum et al. 1983, p. 186; Cook
1984, p. 87; Hayes et al. 1997 p. 3;
Engler and Friesz 1998, p. 3). They are
laid in shallow, often temporary, pools
of water; on gradually receding
shorelines; on benches of seasonal lakes
and marshes; and in wet meadows.
These sites are usually associated with
the previous year’s emergent vegetation
and are generally no more than 14 in.
(35 centimeters (cm.)) deep (Pearl and
Hayes 2004, pp. 19-20). Most of these
sites dry up later in the season (Engler
1999, pers. comm.), but are connected
via surface water to permanently wetted
areas, such as creeks, wetlands, and
springs. Shallow water is easily warmed
by the sun, and warmth hastens egg
development (McAllister and Leonard
1997, p. 8). However, laying eggs in
shallow water can result in high
mortality rates for eggs and hatchling
larvae due to desiccation or freezing.

Licht (1974, pp. 617-625)
documented the highly variable
mortality rates for spotted frog life-
history stages in marsh areas in the
lower Fraser Valley, British Columbia,
embryos (30 percent), tadpoles (99
percent), and post-metamorphic (after
the change from tadpole to adult, or
“metamorphosis”) frogs (95 percent).
Licht (1974, p. 625) estimated mortality
of each life stage and predicted only a
1 percent chance of survival of eggs to
metamorphosis, a 67 percent chance of
juvenile survival for the first year, and
a 64 percent adult annual survival with
males having a higher mortality rate
than females. An average adult between-
year survival of 37 percent was
estimated by a mark-recapture study at
Dempsey Creek in Washington between
1997 and 1999 (Watson et al. 2000, p.
19).

Adult Oregon spotted frogs begin to
breed by 1 to 3 years of age, depending
on sex, elevation, and latitude. Males
may breed at 1 year at lower elevations
and latitudes but generally breed at 2

years of age. Females breed by 2 or 3
years of age, depending on elevation
and latitude. Longevity of the species is
not well understood; however, there are
multiple examples of Oregon spotted
frogs living beyond 7 years of age
(Watson et al. 2000, p. 21; McAllister
2008, pers. comm.; Oertley 2005, pers.
comm.; Pearl 2005, pers. comm.).

Egg-laying can begin as early as
February in lowland areas of British
Columbia and Washington and as late as
early June in the higher elevations.
Tadpoles metamorphose into froglets
(tiny frogs) (about 0.6—1.75 in. (16—43
mm.) in length) during their first
summer (Leonard et al. 1993, p. 132;
Pear]l and Bowerman 2005, pers.
comm.). Tadpoles are grazers, having
rough tooth rows for scraping plant
surfaces and ingesting plant tissue and
bacteria. They also consume algae,
detritus, and probably carrion (Licht
1974, p. 624; McAllister and Leonard
1997, p. 13).

Post-metamorphic Oregon spotted
frogs are opportunistic predators that
prey on live animals, primarily insects,
found in or near the water. Prey groups
of adult frogs include leaf beetles
(Chrysomelidae), ground beetles
(Carabidae), spiders (Arachnida), rove
beetles (Staphylinidae), syrphid flies
(Syrphidae), long-legged flies
(Dolichopodidae), ants (Formicidae),
water striders (Gerridae), spittlebugs
(Cercopidae), leaf hoppers
(Cicadellidae), aphids (Aphididae),
dragonflies and damsel flies (Odonates),
and yellowjackets (Vespidae) (Licht
19864, pp. 27—28). Oregon spotted frogs
also eat adult Pacific tree frogs
(Pseudacris regilla), small red-legged
frogs, and newly metamorphosed red-
legged frogs and western toad (Anaxyrus
boreas) juveniles (Licht 1986a, p. 28;
Pearl and Hayes 2002, pp. 145-147;
Pearl et al. 2005a, p. 37).

Similar to many North American
pond-breeding anurans (belonging to the
Order Anura, which contains all frogs),
predators can strongly affect the
abundance of larval and post-
metamorphic Oregon spotted frogs. The
heaviest losses to predation are thought
to occur shortly after tadpoles emerge
from eggs, when they are relatively
exposed and poor swimmers (Licht
1974, p. 624). However, the odds of
survival appear to increase as tadpoles
grow in size and aquatic vegetation
matures, thus affording cover (Licht
1974, p. 624). Adult Oregon spotted
frogs have a number of documented and
potential natural predators, including
garter snakes (Thamnophis species
(spp-)), great blue herons (Ardea
herodias), green herons (Butorides
virescens), American bitterns (Botaurus

lentiginosus), belted kingfishers (Ceryle
alcyon), sandhill cranes (Grus
canadensis), raccoons (Procyon lotor),
coyotes (Canis latrans), striped skunks
(Mephitis mephitis), mink (Neovison
vison), river otters (Lontra canadensis),
and feral cats (Felis domesticus)
(McAllister and Leonard 1997, p. 13;
Hayes et al. 2005, p. 307; Hayes et al.
2006, p. 209). Tadpoles may be preyed
upon by numerous vertebrate predators
including belted kingfishers, hooded
mergansers (Lophodytes cucullatus),
common garter snakes (Thamnophis
sirtalis), western terrestrial garter snakes
(Thamnophis elegans), larval and adult
roughskin newts (Taricha granulosa),
larval northwestern salamanders
(Ambystoma gracile), cutthroat trout
(Oncorhynchus clarki), Olympic
mudminnows (Novumbra hubbsi), and
three-spined sticklebacks (Gasterosteus
aculeatus) (McAllister and Leonard
1997, p. 14).

Subadult Oregon spotted frogs have
been observed within dense
aggregations of recently hatched Oregon
spotted frog tadpoles, and stomach
flushing verified that these subadult
Oregon spotted frogs had consumed
(cannibalized) recently hatched
conspecific (belonging to the same
species) tadpoles (McAllister 2008, pers.
comm.). Invertebrate predators include
dytiscid beetles (Dytiscus spp.), giant
water bugs (Lethocerus americanus),
backswimmers (Notonecta undulata and
N. kirbyi), water scorpions (Ranatra sp.),
dragonfly nymphs (Odonata), and
worm-leeches (Arhynchobdellida)
(McAllister and Leonard 1997, p. 14).
Leeches and other invertebrates,
roughskin newts, and northwestern
salamanders are likely Oregon spotted
frog egg predators (Licht 1974, p. 622).

The introduction of nonnative species
into the historical range of the Oregon
spotted frog is believed to have
contributed to the decline of this and
other species of frogs (Hayes and
Jennings 1986, pp. 491-492, 494—496;
Hayes 1994, p. 5; 61 FR 25813;
McAllister and Leonard 1997, pp. 25—
26; Pearl et al. 2004, pp. 17-18).
American bullfrogs (Lithobates
catesbeianus) are known predators of
Oregon spotted frogs (R. Haycock and
R.A. Woods, unpubl. data, 2001 cited in
COSFRT 2012, p. 19), and introduced
fish such as brook trout (Salvelinus
fontinalis) and centrarchids
(Micropterus and Lepomis spp.) are also
likely predators (Pearl et al. 2009a, p.
140).

Habitat

Watson et al. (2003, p. 298)
summarized the conditions required for
completion of the Oregon spotted frog’s



Federal Register/Vol.

79, No. 168/Friday, August 29, 2014/Rules and Regulations

51661

life cycle as shallow water areas for egg
and tadpole survival; perennially deep,
moderately vegetated pools for adult
and juvenile survival in the dry season;
and perennial water for protecting all
age classes during cold wet weather.
The Oregon spotted frog inhabits
emergent wetland habitats in forested
landscapes, although it is not typically
found under forest canopy. Historically,
this species was also associated with
lakes in the prairie landscape of the
Puget lowlands (McAllister and Leonard
1997, p. 16). This is the most aquatic
native frog species in the Pacific
Northwest (PNW), as all other species
have a terrestrial life stage. It is found
in or near a perennial body of water,
such as a spring, pond, lake, sluggish
stream, irrigation canal, or roadside
ditch (Engler 1999, pers. comm.). The
observation that extant Oregon spotted
frog populations tend to occur in larger
wetlands led Hayes (1994, Part II pp. 5,
7) to hypothesize that a minimum size
of 9 acres (ac) (4 hectares (ha)) may be
necessary to reach suitably warm
temperatures and support a large
enough population to persist despite
high predation rates. However, Oregon
spotted frogs also occupy smaller sites
and are known to occur at sites as small
as 2.5 ac (1 ha) and as large as 4,915 ac
(1,989 ha) (Pearl and Hayes 2004, p. 11).
Oregon spotted frogs have been found at
elevations ranging from near sea level in
the Puget Trough lowlands in
Washington to approximately 5,000 feet
(ft) (1,500 meters (m)) in the Oregon
Cascades in western Oregon (Dunlap
1955, p. 316; Hayes 1997, p. 16;
McAllister and Leonard 1997, pp. 8-10).
Oregon spotted frogs can make use of
a variety of pond types as long as there
is sufficient vegetation and seasonal
habitat available for egg-laying, tadpole
rearing, summer feeding, and
overwintering (Pear] et. al. 2009a, p.
144). Oregon spotted frogs at Dempsey
Creek in Washington selected areas of
relatively shallow water with less
emergent vegetation but more
submergent vegetation than adjacent
habitats. They avoided dry, upland
areas of pasture grass (Watson et al.
1998, p. 10; 2000, pp. 54-57; 2003, p.
297). Radio telemetry data indicate
Oregon spotted frogs at Dempsey Creek
also make extensive use of scrub-shrub
wetland habitats adjacent to forested
uplands during the winter (moving
between the creek and egg-laying areas)
(Risenhoover ef al. 2001a, p. 13).
Oregon spotted frogs breed in shallow
pools (<14 in (35 cm) deep) that are near
flowing water, or which are connected
to larger bodies of water during
seasonally high water or at flood stage.
Characteristic vegetation includes

grasses, sedges, and rushes, although
eggs are laid where the vegetation is low
or sparse, such that vegetation structure
does not shade the eggs (McAllister and
Leonard 1997, p. 17). While native
vegetation is the preferred substrate, the
frog also uses short, manipulated, reed
canarygrass/native vegetation mix
(Engler 1999, pers. comm.). Full solar
exposure seems to be a significant factor
in egg-laying habitat selection
(McAllister and White 2001, p. 12; Pearl
and Hayes 2004, p. 18). The availability
of the unique characteristics of
traditional egg-laying sites is limited,
and adults may have limited flexibility
to switch sites (Hayes 1994, p. 19). This
may make the Oregon spotted frog
particularly vulnerable to modification
of egg-laying sites (Hayes 1994, p. 19).

Atfter breeding, during the dry season,
Oregon spotted frogs move to deeper,
permanent pools or creeks (Watson et
al. 2003, p. 295). They are often
observed near the water’s surface
basking and feeding in beds of floating
and submerged vegetation (Watson et al.
2003, pp. 292—-298; Pearl et al. 20054,
pp. 36-37).

Known overwintering sites are
associated with flowing systems, such
as springs and creeks, that provide well-
oxygenated water (Hallock and Pearson
2001, p. 15; Hayes ef al. 2001, pp. 20—
23; Tattersall and Ultsch 2008, pp. 123,
129, 136) and sheltering locations
protected from predators and freezing
(Risenhoover et al. 2001b; Watson et al.
2003, p. 295). Oregon spotted frogs
apparently burrow in mud, silty
substrate; clumps of emergent
vegetation; woody accumulations
within the creek; and holes in creek
banks when inactive during periods of
prolonged or severe cold (Watson et al.
2003, p. 295; Hallock and Pearson 2001,
p- 16; McAllister and Leonard 1997, p.
17). They are, however, intolerant of
anoxic (absence of dissolved oxygen)
conditions and are unlikely to burrow
into the mud for more than a day or two
(Tattersall and Ultsch 2008, p. 136)
because survival under anoxic
conditions is only a matter of 4 to 7 days
(Tattersall and Ultsch 2008, p. 126).
This species remains active during the
winter and selects microhabitats that
can support aerobic metabolism and
minimize exposure to predators
(Hallock and Pearson 2001, p. 15; Hayes
et al. 2001, pp. 20-23; Tattersall and
Ultsch 2008, p. 136). In central Oregon,
where winters generally result in ice
cover over ponds, Oregon spotted frogs
follow a fairly reliable routine of
considerable activity and movement
beneath the ice during the first month
following freeze-up. Little movement is
observed under the ice in January and

February, but activity steadily increases
in mid-March, even when ice cover
persists (Bowerman 2006, pers. comm.).
Radio-tracked frogs remained active all
winter, even under the ice at Trout Lake
NAP (Hallock and Pearson 2001, pp. 12,
14, 15) and Conboy Lake National
Wildlife Refuge (NWR) (Hayes et al.
2001, pIp. 16-19).

Results of a habitat utilization and
movement study at Dempsey Creek in
Washington indicate that adult frogs
made infrequent movements between
widely separated pools and more
frequent movements between pools in
closer proximity (Watson et al. 2003, p.
294), but remained within the study
area throughout the year. Home ranges
averaged 5.4 ac (2.2 ha), and daily
movement was 16—23 ft (5—-7 m)
throughout the year (Watson et al. 2003,
p. 295). During the breeding season
(February—May), frogs used about half
the area used during the rest of the year.
During the dry season (June—August),
frogs moved to deeper, permanent
pools, and occupied the smallest range
of any season, then moved back toward
their former breeding range during the
wet season (September—January)
(Watson et al. 2003, p. 295). Individuals
equipped with radio transmitters stayed
within 2,600 ft (800 m) of capture
locations at the Dempsey Creek site
(Watson et al. 1998, p. 10) and within
about 1,312 ft (400 m) at the Trout Lake
NAP (Hallock and Pearson 2001, p. 16).

Recaptures of Oregon spotted frogs at
breeding locations in the Buck Lake
population in Oregon indicated that
adults often move less than 300 ft (100
m) between years (Hayes 1998a, p. 9).
However, longer travel distances, while
infrequent, have been observed between
years and within a single year between
seasons. Three adult Oregon spotted
frogs (one male and two females)
marked in a study at Dempsey Creek
and the Black River in Washington
moved a distance of 1.5 mi (2.4 km)
between seasons along lower Dempsey
Creek to the creek’s mouth from the
point where they were marked
(McAllister and Walker 2003, p. 6). An
adult female Oregon spotted frog
traveled 1,434 ft (437 m) between
seasons from its original capture
location at the Trout Lake Wetland NAP
(Hallock and Pearson 2001, p. 8). Two
juvenile frogs at the Jack Creek site in
Oregon were recaptured the next
summer 4,084 ft (1,245 m) and 4,511 ft
(1,375 m) downstream from where they
were initially marked, and one adult
female moved 9,183 ft (2,799 m)
downstream (Cushman and Pearl 2007,
p- 13). Oregon spotted frogs at the
Sunriver site routinely make annual
migrations of 1,640 to 4,265 ft (500 to
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1,300 m) between the major breeding
complex and an overwintering site
(Bowerman 2006, pers. comm.).

While these movement studies are
specific to Oregon spotted frogs, the
number of studies and size of the study
areas are limited and have not been
conducted over multiple seasons or
years. In addition, the ability to detect
frogs is challenging because of the
difficult terrain and the need for the
receiver and transmitter to be in close
proximity. Hammerson (2005)
recommends that a 3.1-mile (5-km)
dispersal distance be applied to all
ranid frog species, because the

movement data for ranids are consistent.

The preponderance of data indicates
that a separation distance of several
kilometers may be appropriate and
practical for delineation of occupancy,
despite occasional movements that are
longer or that may allow some genetic
interchange between distant
populations (for example, the 6.2-mi
(10-km) distance noted by Blouin et al.

2010, pp. 2186, 2188). Accordingly,
based on the best available scientific
information, we presume that Oregon
spotted frog habitats are connected for
purposes of genetic exchange when
occupied/suitable habitats fall within a
maximum movement distance of 3.1 mi
(5 km).

Historical Range/Distribution

Historically, the Oregon spotted frog
ranged from British Columbia to the Pit
River basin in northeastern California
(Hayes 1997, p. 40; McAllister and
Leonard 1997, p. 7). Oregon spotted
frogs have been documented at 61
historical localities in 48 watersheds (3
in British Columbia, 13 in Washington,
29 in Oregon, and 3 in California) in 31
sub-basins (McAllister et al. 1993, pp.
11-12; Hayes 1997, p. 41; McAllister
and Leonard 1997, pp. 18-20; COSEWIC
2011, pp. 12—-13) (see Table 1). We are
assuming the watersheds that have
recently been documented to be
occupied were also occupied

historically based on their complete
disconnect from known-occupied
watersheds and the limited dispersal
ability of the Oregon spotted frog. In our
analysis of the status and threats to the
Oregon spotted frog, we first assessed
conditions by breeding location and
occupied watersheds, and then
summarized the conditions by occupied
sub-basin (see Summary of Factors
Affecting the Species for more
information). Our Threats Synthesis
Rangewide Analysis, which includes
this finer scale analysis of distribution,
is available at http://
www.regulations.gov and http://
www.fws.gov/wafwo. However, for the
rest of the document, we will describe
historical and current range or
distribution based on river sub-basins/
watersheds. A river sub-basin is
equivalent to a 4th field watershed and
a hyd