
Species Accounts – Foothill Yellow-legged Frog A.37-1 

A.37 FOOTHILL YELLOW-LEGGED FROG (Rana 1 
boylii) 2 

A.37.1 Legal and Other Status 3 

The foothill yellow-legged frog is considered a species of 4 
concern by the USFWS.  It is also a California species of special 5 
concern, and is listed as a Protected Amphibian under the 6 
California Code of Regulations.  7 

A.37.2 Species Distribution and Status 8 

Range and Status 9 

Historically, foothill yellow-legged frogs ranged from west of the crest of the Cascade 10 
Mountains in Oregon south to the Transverse Ranges in Los Angeles County, and in the Sierra 11 
Nevada foothills south to Kern County (Zweifel 1955; Stebbins 1985).  An isolated population 12 
was reported in Sierra San Pedro Martir, Baja Mexico (Loomis 1965). The current range excludes 13 
coastal areas south of northern San Luis Obispo County and foothill areas south of Fresno 14 
County where the species is apparently extirpated (Jennings and Hayes 1994). Its known 15 
elevation range extends from near sea level to approximately 2,040 meters above sea level 16 
(Stebbins 1985). 17 

Jennings and Hayes (1994) consider the species to be endangered in central and southern 18 
California.  It no longer occurs in the extreme southern portions of its historical range and 19 
populations on the west slope of the Sierra Nevada are limited (Drost and Fellers 1996). 20 

Distribution and Status in the Planning 21 
Area 22 

Jennings and Hayes note at least five 23 
extant populations in eastern Butte 24 
County based on verified museum records 25 
and 12 extinct populations were noted in 26 
western Butte County (Jennings and 27 
Hayes 1994).  Within the planning area, 28 
populations have been observed in Big 29 
Chico Creek along the upper reaches of 30 
Upper Bidwell Park, and in Mud Creek 31 
and Rock Creek (Maslin, personal 32 
communication).  In addition, California 33 
Department of Fish and Game snorkel 34 
surveys have identified juvenile, larval 35 
and breeding adults in Big Chico Creek, 36 
Butte Creek, and Feather River in almost 37 
every year of survey report from 2001 to 38 
2006 (Garman, personal communication). 39 

Species Range in California (to come) 
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A.37-2 Species Accounts – Foothill Yellow-legged Frog 

There are no California Natural Diversity Database recorded occurrences of the foothill yellow-1 
legged frog within the planning area or within Butte County (CNDDB 2007) (see Figure A.37.). 2 

A.37.3 Habitat Requirements and Special Considerations 3 

The foothill yellow-legged frog is a medium-sized frog, typically reaching 1.5 to 3.2 inches (3.7 4 
to 8.2 cm) (snout to vent length) (Stebbins 1985).  Its color ranges from grey, brown, reddish, or 5 
olive above, either plain or mottled, often harmonizing with the prevailing color of rocks and 6 
soil.  As the name indicates, the undersides of the hind legs are yellow, the color often 7 
extending onto the abdomen. 8 

Foothill yellow-legged frogs are found in or near clear, cool rocky streams in a variety of habitats, 9 
including valley-foothill hardwood, valley-foothill hardwood-conifer, valley-foothill riparian, 10 
ponderosa pine, mixed conifer, coastal scrub, mixed chaparral, and wet meadow types.  They can 11 
occur in a range of waterways from small intermittent creeks to large river systems. 12 

Foothill yellow-legged frogs favor shallow, flowing water in small to moderate-sized streams with 13 
at least some cobble-sized substrate (Hayes and Jennings 1988, Jennings 1988).  This habitat is 14 
believed to aid oviposition (Storer 1925, Fitch 1936, Zweifel 1955) and refuge habitat for larvae and 15 
postmetamorphs (Hayes and Jennings 1988, Jennings 1988).  This species has been found in streams 16 
without cobble (Fitch 1938, Zweifel 1955), but it is not clear whether these habitats are regularly 17 
used (Hayes and Jennings 1988, Jennings and Hayes 1994).  18 

Foothill yellow-legged frogs prefer sunny and partly-shaded banks for basking.  Adults are usually 19 
found near water and prefer some riffle habitat or cascade and pool areas with rocky banks.  They 20 
can persist in pools in otherwise dry streams, but are more vulnerable to predation there (Moyle 21 
1973).  22 

Breeding sites are typically shallow, low velocity areas close to shore.  Egg masses are typically 23 
attached in shallow water, from 3 to 16 inches (8 to 40 centimeters) (Lind et al. 1996). Stream velocity 24 
is important because faster flows can wash away eggs masses or tadpoles. Research has shown that 25 
velocity should be less than 0.66 feet per second (0.2 meters/second) (Kupferberg 1996). Egg masses 26 
have been found in water ranging from 48 to 71 EF (9 to 21.5 EC).  Breeding is probably restricted to 27 
sites and to time intervals where eggs can avoid lethal temperatures (Hayes and Jennings 1986).  28 
Warm edge-water habitat is especially important for developing tadpoles.  29 

Hayes and Jennings (1988) reported that foothill yellow-legged frogs are found more frequently at 30 
stream sites with at least 20 percent, but not more than 90 percent shading.  They are also found in 31 
sites with more than 40 percent riffles, and where more than 40 percent of the substrate is at least 32 
cobble-sized (where cobbles are defined as ranging from three to ten inches).  Boulders that do not 33 
move under bank-full conditions are found to be important habitat (Kupferberg 1996); boulders 34 
serve as both basking sites and as escape cover (Jennings 1988).  Additional geomorphologic 35 
stream characteristics typically associated with foothill yellow-legged frog habitat include low-36 
gradient sections (less than 6.5 percent grade), areas with a high meander-to-width ratio, areas 37 
with a high width-to-depth ratio, and sites with a cross-sectional configuration that includes side 38 
channels (Kupferberg 1996; Lind et al. 1996).  In addition, research indicates that occurrence of the 39 
foothill yellow-legged frog is positively correlated with sections of creeks or rivers that are near 40 
(preferably within 0.25 miles [0.4 kilometer]) confluences with tributaries (Kupferberg 1996).  41 

42 
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A.37-4 Species Accounts – Foothill Yellow-legged Frog 

These frogs are likely to breed in the main stems of rivers or creeks and overwinter in tributaries, 1 
perhaps to avoid higher flows in the main stems.  2 

Foothill yellow-legged frogs are usually absent from habitats where introduced aquatic 3 
predators, such as centrarchid (sunfish-like) fishes and bullfrogs, are present, probably because 4 
their aquatic developmental stages are vulnerable to such predators (Hayes and Jennings 1986, 5 
1988; Kupferberg 1994; Jennings and Hayes 1994).  6 

A.37.4 Life History 7 

The species deposits its egg masses on the downstream side of cobbles and boulders over which 8 
a relatively thin, gentle flow of water exists (Storer 1925, Fitch 1936, Zweifel 1955).  The timing 9 
of oviposition typically follows the period of high flow discharge from winter rainfall and 10 
snowmelt (Jennings and Hayes 1994). The embryos have a critical thermal maximum 11 
temperature of 26ºC (Zweifel 1955).  After oviposition, a minimum of roughly 15 weeks is 12 
needed to attain metamorphosis, which typically occurs between July and September (Storer 13 
1925, Jennings 1988).  Two years are thought to be required to reach adult size (Storer 1925), but 14 
no data are available on longevity.  Postmetamorphs probably eat both aquatic and terrestrial 15 
insects, but few dietary data exist for this species (Storer 1925, Fitch 1936).  Red-sided, western 16 
terrestrial, and Oregon garter snakes have been reported as feeding on the post-hatching stages 17 
(Fitch 1941, Zweifel 1955, Lind 1990), and Evenden (1948) reported rough-skinned newt 18 
predation of the eggs of foothill yellow-legged frog. 19 

Dispersal Behavior 20 

Adult foothill yellow-legged frogs are primarily diurnal and occupy small home ranges. Frogs 21 
can be active all year in warm localities, but become inactive or hibernate in colder areas. 22 
Significant seasonal movements from breeding areas have not been reported. These frogs 23 
probably spend most of their time in or near streams during all seasons.   24 

Adults often bask on exposed rock surfaces near streams.  When disturbed, they dive into the 25 
water and take refuge among stones, silt, or vegetation (Stebbins 1985).  Although most 26 
individuals remain active year-round, some exhibit periods of inactivity, especially during cold 27 
weather.  During these periods of inactivity, individuals seek cover beneath various cover types 28 
(i.e., rocks, overhanging vegetation, leaf litter) on shore within a few meters of water, or in 29 
streams partly or totally submerged (Van Wagner 1996).  Nussbaum et al. (1983) found frogs 30 
underground and beneath surface objects more than 155 feet (50 meters) from water in April.  31 

A.37.5 Threats 32 

Habitat loss and degradation (often by livestock), introduction of exotic predators, and toxic 33 
chemicals (including pesticides) pose continued and increasing threats to the long-term viability 34 
of amphibians throughout California (Jennings and Hayes 1994).  In addition, poorly timed 35 
water releases from upstream reservoirs can scour egg masses of this species from their 36 
oviposition substrates (Jennings and Hayes 1994), and decreased flows can force adult frogs to 37 
move into permanent pools, where they may be more susceptible to predation (Hayes and 38 
Jennings 1988).   39 
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Species Accounts – Foothill Yellow-legged Frog A.37-5 

According to Jennings (1996), the primary factor in the decline of the species in the Sierra 1 
Nevada is the introduction of non-native predators.  Competition and predation by introduced 2 
bullfrogs and fish have greatly contributed to the decline of the species.  Moyle (1973) also 3 
implicated the bullfrog in the observed reduction of foothill yellow-legged frog populations in 4 
the Sierra Nevada.  These frogs were present at only three of the 95 localities where bullfrogs 5 
were also observed (Moyle 1973).  Non-native centrarchid (sunfish-like) fishes readily eat ranid 6 
eggs (Werschkul and Christensen 1977), and, where introduced into foothill streams, could also 7 
contribute to the elimination of the species.  Stock-ponds and other human-made ponds are 8 
harmful as they promote bullfrog populations.   9 

Habitat loss and degradation, particularly in the Sierra Nevada foothills, have also been major 10 
factors in declining foothill yellow-legged frog populations (Jennings 1996).  Habitat alterations 11 
have occurred as a result of dam and canal construction, agriculture, urbanization, mining, and 12 
grazing practices. Besides eliminating habitat, these alterations have resulted in reduced 13 
riparian habitat, decreases in suitable stream substrates, habitat fragmentation, elimination of 14 
travel corridors, and detrimental flow regimes.  Low flows, in combination with loss of riparian 15 
habitat, tend to warm the water and foster non-native predators.  Prolonged droughts may have 16 
also impacted populations of these frogs.  17 

A.37.6 Relevant Conservation Efforts 18 

[[To be prepared as additional information gathered during the Butte Regional HCP/NCCP 19 
development process.]] 20 

REFERENCES   21 

California Natural Diversity Database.  2006.  Natural Heritage Division.  California Department of 22 
Fish and Game, State of California.  RareFind, October. 23 

Drost, C. A. and G. M. Fellers.  1996.  Collapse of a regional frog fauna in the Yosemite area of the 24 
California Sierra Nevada. 10: 414-425. 25 

Evenden Jr, F. G.  1948.  Food Habits of Triturus Granulosus in Western Oregon, JSTOR. 1948: 219-26 
220. 27 

Fitch, H. S.  1936. Amphibians and Reptiles of the Rogue River Basin, Oregon.  American Midland 28 
Naturalist 17(3):634–652. 29 

 ______ .  1938. Rana boylii in Oregon. Copeia 1938(3):148. 30 

 ______ .  1941. The feeding habits of California garter snakes. California Fish and Game 27(2):1-32 31 

Hayes, M. P. and M. R. Jennings. 1986. Decline of ranid frog species in western North America: Are 32 
bullfrogs (Rana catesbeiana) responsible? Journal of Herpteology 20(4):490–509. 33 

 ______ .  1988. Habitat correlates of distribution of the California red-legged frog (Rana aurora 34 
draytonii) and the foothill yellow-legged frog (Ranaboylii): Implications for management. Pp. 35 
144–158 in: R. C. Szaro, K. E. Jennings, M. R. 1988. Natural history and decline of native 36 



Appendix A 

A.37-6 Species Accounts – Foothill Yellow-legged Frog 

ranids in California.  Pp. 61–72 in: H. F. DeLisle, P. R. Brown, B. Kaufman, and B. M. 1 
McGurty (editors), Proceedings of the conference on California herpetology. Southwestern 2 
Herpetologists Society, Special Publication (4). 3 

 ______ . 1996. Status of amphibians. In: Sierra Nevada preservation project, final report to Congress. 4 
vol II, assessments for management options. Davis: University of California, Centers for 5 
Water and Wildland Resources. 6 

Jennings, M. R. and M. P. Hayes.  1994.  Amphibian and reptile species of special concern in 7 
California.  Final report submitted to the California Department of Fish and Game, Rancho 8 
Cordova, CA.  Contract 8023. 9 

Kupferberg, S. J.  1994.  Exotic larval bullfrogs (Rana catesbeiana) as prey for native garter snakes: 10 
Functional and conservation implications.  Herpetological Review 25(3):95–97. 11 

Kupferberg, S. J.   1996.  Hydrologic and Geomorphic Factors Affecting Conservation of a River-12 
Breeding Frog (Rana boylii), JSTOR. 6: 1332-1344. 13 

Lind, A. J. 1990. Ontogenetic changes in the foraging behavior, habitat use and food habits of the 14 
western aquatic garter snakes, Thamnophis couchii, at Hurdygurdy Creek, Del Norte County, 15 
California. MA thesis, Humboldt State University, Arcata, CA. 16 

Lind, A.J., H.H. Welsh, and R.A. Wilson. 1996. The effects of a dam on breeding habitat and egg 17 
survival of the foothill yellow-legged frog (Rana boylii) in Northwestern California. 18 
Herpetological Review 27(2):62-67. 19 

Loomis, R. B. 1965. The yellow-legged frog, Rana boylii, from the Sierra San Pedro Martir, Baja 20 
California Norte, Mexico. Herpetologica 2(1):78–80. 21 

Moyle, P.B. 1973. Effects of introduced bullfrogs, Rana catesbiana, on the native frogs of the San 22 
Joaquin Valley. Copeia 1:18-22. 23 

Nussbaum, R.A., E.D. Brodie, Jr., and R.M. Storm. 1983. Amphibians and Reptiles of the Pacific 24 
Northwest. University Press of Idaho. 332 p. 25 

Stebbins, R. C. 1985.  A field guide to western reptiles and amphibians.  Houghton Mifflin 26 
Company, Boston, MA. 27 

Storer, T. 1923. Coastal range of yellow-legged frog in California. Copeia (114):8. 28 

 ______ .  1925.  A synopsis of the amphibia of California. University of California Publications in 29 
Zoology 27:1–342. 30 

Van Wagner, T.J. 1996. Selected life-history and ecological aspects of a population of foothill yellow-31 
legged frogs (Rana boylii) from Clear Creek, Nevada County, California. M.S. thesis, 32 
California State Univ. Chico, CA. 33 

Werschkul, D.F., and M.T. Christensen. 1977. Differential predation by Lepomis macrochirus on the 34 
eggs and tadpoles of Rana. Herpetologica 33:237-241. 35 



Appendix A 

Species Accounts – Foothill Yellow-legged Frog A.37-7 

Zweifel, R. G. 1955. Ecology, distribution, and systematics of frogs of the Rana boylii group. 1 
University of California Publications in Zoology 54(4):207–292. 2 

PERSONAL COMMUNICATION: 3 

Clint Garman, CDFG, personal communication, May 23, 2007.  4 

Dr. Paul Maslin, personal communication, May 15, 2007.  5 

6 



Appendix A 

A.37-8 Species Accounts – Foothill Yellow-legged Frog 

This page intentionally left blank. 1 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


