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INTRODUCTION 

Historically, the most abundant and widespread native ranid frogs in southern California 
were the California red-legged frog (Rana aurora draytonii) (hereafter CRLF) and the 
mountain yellow-legged frog (Rana muscosa) (hereafter MYLF). Presently, these 
species only occur in a few isolated areas and are listed under the Endangered Species 
Act (1973) as threatened and endangered (respectively), by the U.S. Fish and Wildlife 
Service. Within the planning area of the Coachella Valley Association of Governments 
(he~r CV AG), records indicate that the CRLF was historically present in Andreas 
Canyon, Whitewater Canyon, and Palm Canyon watershed, and the MYLF was present in 
Chino Canyon, San Gorgonio River, Omstott Creek, Tahquitz Canyon, Andreas Canyon, 
Murray Canyon, Snow Creek, Palm Canyon watershed, and Whitewater Canyon (Wright 
and Wright, 1995; Jennings and Hayes, 1995; LACM records). Both species are tied to 
areas with permanent water or with permanent water close by. Within areas having 
-permanent water, both species require specific habitat characteristics as well. The MYLF 
tends to be found in streams that contain perennial water, with pooling areas, and sunning 
areas su<:h as rocks and/or open banks (Zweifel, 1955; Jennings and Hayes, 1994; 
Bacldin et al, 2003). The CRLF require perennial water with pools or slow moving 
portions of streams with aquatic vegetation or structure to attach egg masses to, and 
banks with both open areas (for resting) and vegetative cover (for refugia) from predators 
(Jennings and Hayes, 1994; Hitchcock et al., 2003; Norm Scott, pers. comm.). The 
surveys outlined in this report were initiated to look for remaining and undocumented 
populations of these species because only eight known populations of MYLF' s and two 
known populations of CRLF' s remain in southern California. 

METHODS 

We used two survey methods to complete this project First, we conducted one aerial 
reconnaissance survey to assess which creeks had sufficient water and habitat to carry out 
ground surveys for our target species. This aerial survey was made on July 11, 2003 over 
the main drainages of the CV AG planning area. Sites with water were prioritized for 
subsequent ground surveys based on the amount of water, deep pools, and terrestrial 
habitat seen from the air (Table 1; Figure 1 ). Second, we conducted ground surveys of 
our highest priority sites, (priority was based on best available habitat for our target 
species assessed during our aerial survey). Segments· of each creek were chosen for 
ground survey based on the concentration of habitat elements (i.e., amount of water, 
pools, terrestrial habitat) within a reach, and how far survey teams could be expected to 
walk through the area in a day. In general, only a 1-3 km stretch could be surveyed in a 
day because of thick vegetation and difficult terrain. Ground surveys were conducted in 
Tahquitz Canyon, Murray Canyon, Andreas Canyon, East Branch Snow Creek, East Fork 
Snow Creek, Falls Creek, Palm Canyon, and Whitewater Canyon, as well as on the 
Morongo Band of Mission Indians property during the summer of 2003 (Figures 2-12). 
Habitat suitability surveys were accomplished during the day for MYLF and CRLF. 
Presence/absence surveys were conducted during the day for MYLF and at night for 
CRLF. Surveys were conducted by walking slowly in or near the stream channel. The 
locations for the CRLF presence surveys (night surveys) were chosen based on the best 
available CRLF habitat determined during the habitat suitability survey earlier that day. 
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Both species of frogs are generally found basking on rocks or banks adjacent the water, 
and can be captured by hand or with the aid of a small dip net. Captured frogs were 
weighed, measured (snout to vent length), and examined to determine gender and any 
deformities. Water and air temperatures were recorded for each capture. The frogs were 
photographed and the GPS location recorded. All frogs were released after being 
processed. Detailed notes, identifying potential threats and general quality of the 
watercourse, were taken for each survey .. Species lists for all amphibians and reptiles 
observed were also compiled. 

RESULTS 

No CRLFs or MYLFs were detected in any of the reaches surveyed. No suitable 
conditions were found for the CRLF in any of the reaches surveyed because the few areas 
with lentic water were either granite pools with little or no terrestrial refugia, or contained 
exotic invasive species that are incompatible with our target species. Areas surveyed in 
Tahquitz Canyon, Andreas Canyon, Murray Canyon Reach 2, East Branch Snow Creek, 
East Fork Snow Creek, and Falls Creek had potentially suitable MYLF habitat comprised 
of series of cascades and rock pools, whereas the reaches surveyed in Murray Canyon 
Reach 1 and Palm Canyon had only marginal habitat for MYLFs because much of the 
creek was drying rapidly or had already gone dry. Within Tahquitz Canyon and East 
Branch Snow Creek brown trout (Salmo trutta) were abundant. Areas surveyed in 

· Whitewater Canyon and the Morongo Band of Mission Indians property had several large 
pools illld ·water bodies, however, they harbored an abundance of exotic species within 
areas that might otherwise have been suitable. The remainder of the reaches surveyed on 
the Morongo Band of Mission Indians property did not have suitable habitat for either 
species because the area of the surface water was either too small or the water was too 
shallow with no pools. Habitat descriptions for all creeks surveyed are summarized in 
Table 2. Several additional sites observed from the air looked acceptable for ground 
surveys because they had abundant water and several deep pools, however, we chose the 
highest priority sites to survey within the time frame we had (Table 1). 

Although no native ranids were found at the sites surveyed to date, several other species 
of interest were detected during the surveys (Table 3; Figures 13-18). Amphibian and 
reptile species observed included the Pacific treefrog (Hyla regilla), California treefrog 
(Hyla cadaverina), western toad (Bufo boreas), red-spotted toad (Bufo punctatus), 
western banded gecko ( Coleonyx variegatus ), banded rock lizards (Petrosaurus 
mearnsi), desert spiny lizard (Sceloporus magister), granite spiny lizard (Sceloporus 
orcutti), chuckwalla (Sauromalus obesus), shovel-nose snake (Chionactis occipitalis), 
rosy boa (Charina trivirgata), speckled rattlesnake (Crotalus mitchellii), and a known 
frog predator and sensitive species, the two-striped garter snake (Thamnophis 
hammondii). 
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DISCUSSION 

CRLF habitat . 
Reaches 1 and 2 surveyed in Murray Canyon lacked suitable habitat for the CRLF 
because there were no large pools. Likewise, within the section of stream surveyed in 
Murray Canyon Reach 1 and Palm Canyon, habitat was unsuitable for the CRLF because 
water was dn'ing up or stagnant. A few pools found in other creeks were large enough to 
have supported the CRLF. These pools were located in Tahquitz Canyon, Andreas 
Canyon, East Branch Snow Creek, East Fork Snow Creek, Falls Creek, Whitewater 
Canyon, and Burro Flats bog and the cattle pond on the Morongo Band of Mission 
Indians property. Unfortunately, several other conditions at these pools are not 
compatible with CRLF persistence. For example, the large pools in Tahquitz Canyon, 
Andreas Canyon, East Branch Snow Creek, East Fork Snow Creek, and Falls Creek were 
made from smooth granite basins and lacked shoreline vegetation in which CRLF tend to 
be found and presumably use for terrestrial refugia from direct sun, heat, and predators. 
In addition, there was little aquatic structure within the pools, and therefore few possible 
breeding and oviposition sites. The large bodies of water in Whitewater Canyon 
contained exotic rainbow trout (Oncorhynchus mykiss) or did not hold permanent water. 
Large pools at Burro Flats bog and the cattle pond contained rainbow trout 
(Oncorhynchus myldss), brown trout (Salmo trutta), largemouth bass (Micropterus 
salmoides), green sunfish (Lepomis cyanellus), mosquito fish ( Gambusia affinis), and 
bullfrogs (Rana catesbeiana). The fore-mentioned invasive exotic species are known to 
prey on and out-compete native species, consequently displacing them (Porter, 1967; 
Moyle, 1973; Hayes and Jennings, 1986; Lawler et al., 1998; Knapp and Matthews, 2000; 
Stebbins, 2002; Vredenburg, 2002). For example, bullfrogs (Rana catesbeiana) 
reproduce rapidly, grow to extremely large sizes, can live at very high densities (Lawler 
et al., 1998; Moyle, 1973; Stebbins, 2002), are voracious, and will prey on anything that 
will fit in their mouths (Porter, 1967; Hayes and Jennings, 1986). 

MYLF habitat 
Murray Canyon Reach 1 and Palm Canyon, habitat was unsuitable for the MYLF because 
water was drying up or stagnant. There was no suitable habitat in the Whitewater 
Canyon reach for the MYLF, possibly because of water diversion, which has been 
practiced in this area for more than 50 years. Water now runs straight through the area 
and no pooling occurs. Although suitable pool habitat for the MYLF was found 
throughout many of the creeks surveyed, there are several reasons why these frogs were 
not found there. First of all, it is possible that we surveyed some locations that the 
MYLF never inhabited. Since historical data are missing from these locations, this could 
indicate that if they were surveyed the species was not found and recorded, however due 
to the remoteness of the locations it is also possible that these locations were never 
surveyed. 

In creeks where we do have historical records of MYLFs, there are several reasons why 
they could have disappeared. For example, Tahquitz Canyon and East Branch Snow 
Creek harbored abundant exotic trout. Non-native trout have been shown to prey on 
ranid frogs and their larvae, and are therefore hypothesized to be an impediment to frog 
persistence (Knapp and Matthews, 2000; Vredenburg, 2002). Andreas Canyon and 
Mumy Canyon Reach 2 were heavily vegetated throughout the riparian area. Extremely 
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thick riparian vegetation may not be preferred habitat for the MYLF, because current 
populations that we study are found in areas with little or no under story vegetation. 
There is no obViouS reason why MYLFs were not detected in the reaches surveyed in 
Falls Creek and Bast·,Fork Snow Creek. However, we are currently investigating the 
water quality in all creeks surveyed, and considering alternative hypotheses for the 
absence of frogs in all canyons surveyed. For instance, there is currently a water facility 
at the base. of Bast Branch Snow Creek. All of the water that flows out of the mouth of 
tbis .canyon is collected and transported via pipeline by the water facility, leaving the 
mouth of the canyon completely dry. Prior to being a water facility, the property was a 
trout fann. Records of MYLFs exist for the mouth of Snow Creek as recently as the 
1970s (LACM records). Repqrts ofMYLFs in this area from 1942 indicate that one 
could drive up to the water facility and easily find the frogs (Wright and Wright, 1995). 
Therefore, the historical MYLF population may have been concentrated at the mouth of 
this creek and decimated by water usage or other human activity in this area. 

MANAGEMENT-RECOMMENDATIONS 

It is unlikely that either the California red-legged frog or the mountain yellow-legged 
frog currently inhabit the sections of the creeks surveyed thus far in the CV AG planning 
area. However, we have not yet exhausted all possible locations. Due to the vastness of 
the CV AG region and the multiple remote creeks with permanent water, we feel there are 
many other likely areas that should be surveyed for the CRLF and MYLF. Of the eight 
known populations of MYLFs, more than half are found in remote creeks and all are 
isolated from other populations. Therefore, remote areas may be the most likely 
locations to discover undocumented populations. We recommend surveying any 
remaining areas that have perennial water to insure that undocumented populations have 
not been missed. 
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Table 2. Habitat descriptions for reaches surveyed. 

Site Habitat Description CRLF Suitable MYLF Suitable 
Tahquitz Canyon (FigureS cascades (- 1-15 m high); rock No. Lacking Yes. However, 
2, 8) pools ( ... 0.5-2 m deep I - 2-12 m lentic areas with brown trout were 

wide); moderate flow of water; structure to attach abundanL 
little to no aquatic or emergent egg masses to. 
vegetation; bank substrate was Terrestrial habitat 
either granite or downfall and leaf lacking open 
litter; dominant terrestrial banks for sunning 
vegetation was alder, scrub, wild except for granite 
grape areas which had 

no refugia. 

Murray Canyon (Reach 1) most of reach was dry; several No. Not enough No. Not enough 
(FigUres 2, 8) ~tagnant pools ( - 1-4 m wide I - water present in water present in 

0.2~.5 m deep) at either end of reach. Pools that reach. Pools were 
reach; some cattails in stagnant did exist were too stagnant. 
pools; bank substrate was small and 
downfall and leaf litter; dominant shallow. 
terrestrial vegetation was alder, 
palm, yucca, scrub 

Murray Canyon (Reach 2) flying from above a large section No. Pools that did · No.Nodeep 
(Figures 2, 8) was dry and there were several exist were too pools. 

waterfalls that were impassable by fewandfar 
foot; there were a few bedrock between. 
pools with little vegetation ( - 1-4 
m wide 1- 0.2-1.5 m deep); some 
cattails but in general not much 
aquatic veg.; most of reach was 
riffles; bank substrate was dirt, 
rock covered in wild grape; 
dominant terrestrial vegetation 
was alder, thick with grape and 
poison oak, scrub 

Andreas Canyon cascades (-1-20m high); rock No. Lacking Yes. 
pools(- 0.5-2 m deep 1-5-10 m lentic areas with 
wide); moderate flow of water; structure to attach 
little aquatic or emergent egg masses to. 
vegetation; bank substrate was Terrestrial habitat 
either granite or downfall and leaf lacking open 
litter; dominant terrestrial banks for sunning 
vegetation was alder, scrub, wild except for granite 
grape areas which had 

norefugia. 
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Table 2. Habitat descriptions for reaches surveyed (continued) . 

Site .. Habitat Description CRLF Suitable MYLF Suitable 
East Branch Snow Creek cascades(- 1-6m high); rock No. Lacking Yes. However, 
(Figures 3, 9) pools(- 0.5-1.5 m deep/- 5-12 lentic areas with brown trout were 

m wide); moderate to fast flow of structure to attach abundant. 
water; little aquatic or emergent egg masses to. 
vegetation; bank substrate was TelTestrial habitat 
either granite or downfall and leaf lacking open 
litter; dominant terrestrial banks for sunning 
vegetation was alder, scrub, wild except for granite 
grape areas which had 

no refugia. 

East Fork Snow Creek cascades(- 1-15m high); rock No. Lacking Yes. 
(Figures 3, 9) pools(- 0.5-1.5 m deep/- 5-10 lentic areas with 

m wide); moderate to fast flow of structure to attach 
water; little aquatic or emergent egg masses to. 
vegetation; bank substrate was Terrestrial habitat 
either granite or downfall and leaf lacking open 
litter; dominant terrestrial banks for sunning 
vegetation was alder, willow, except for granite 
scrub areas which had 

no refugia. 

Falls Creek (Figures 3, 9) cascades (- 1-30 m high); rock No. Lacking Yes. 
pools(- 0.5-1.5 m deep/- 5-10 lentic areas with 
m wide); moderate to fast flow of structure to attach 
water; little aquatic or emergent egg masses to. 
vegetation;. bank substrate was Terrestrial habitat 
either granite or downfall and leaf lacking open 
litter; dominant terrestrial banks for sunning 
vegetation was alder, willow, except for granite 
scrub areas which had 

norefugia. 

Palm Canyon (Figures 4, no flowing water at time of No. Pools found No. Banks were 
102) survey; several granite pools (- were granite with bare. Water was 

0.5-2 m deep I- 2 -6 m wide) no terrestrial stagnant 
held water and contained habitat or 
abundant algae; telTestrial terrestrial refugia. 
vegetation was chaparral 

Whitewater Canyon moderate flow of water; little No. Lacking 
(Figures 5, 11) aquatic emergent vegetation, bank lentic areas with 

substrate was cobble and sand; structure to attach 
dominant telTestrial vegetation egg masses to. 
was willow and scrub 
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Table 2. Habitat descriptions for reaches surveyed (continued). 

Site .- Habitat DescriPtion CRLF Suitable MYLF Suitable 
Morongo Lands (Figures 
6, 12) 
• BUD'O Flats Bog large bog (- SOO m x SOO m wide Yes. However, Yes. However, 

and >1.5 mdeep); dense aquatic bullfrog bullfrog 
. vegetation (Cattail and fl~g population was , population was 
pennywort = invasive exotic); dense dense 
bank substrate was dirt; dolllinant 
terrestrial vegetation was grass 

• Cattle Pond pond was - 30m x 2S m wide and No. Banks lacked No. Banks were 
- 3 m deep; algal mats formed terrestrial refugia bue, dry dirt 
around the perimeter of the pond, and exotic fish 
especially at tbe north end, tittle or and bullfrogs 
no terrestrial vegetation - some were abundant 
grass that was grazed to a short 
stubble 

• Millatd Spring no pools; shallow water (- 0.1-0.3 No. No pools No. No pools 
m deep and -1-2 m wide); 
moderate flow of water; no 
aquatic or emergent vegetation; 
bank substrate was gravel, dirt, 
leaf titter; dominant terrestrial 
vegetation was alder, sycamore 

• One Horse Spring very tittle surface water (- 1 x 2 No. Not enough No. Not enough 
m); shallow water (- 0.3 m deep); surface water surface water 
tittle surface flow; bank substrate 
was dirt; dominant aquatic 
vegetation was cattail in the water 
and terrestrial was chapaml 

• Headwaters of Hathaway no pools; shallow water (- 0.1 m No. no pools No. no pools 
Creek deep and - 0.15 m wide); 

moderate flow of water; no 
aquatic or emergent vegetation; 
bank substrate was leaf titter; 
dominant terrestrial vegetation 
was tiveoak. 
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Table 3. Summary of species found with location data. 

Site Name 

Tahquitz Canyon 

Mwray Canyon 1 
Mwray Canyon 2 

Andreas Canyon 

Falls Creek 

lifomia Treefrog 
wo-striped Garter Snake 

ifomia Treefrog 
wo-striped Garter Snake 

ranite Spiny Lizard 
outhem Alligator Lizard 

y/Q cadaverina 
Thamnophis hommondii 

Charina trivirgata 

Crotahu mitchellii 
trultil 

etrosaurus meamsi 
eloporus orcutti 
garia multicarinatus 

Sensitive 

Location Location 
(Lat.t {LoJII.)' 

found throughout reach 
33.79475 116.60457 

33.79995 116.59475 

33.80008 116.59463 
found throughout reach 
found throughout reach 
found throughout reach 
found throughout reach 
found throughout reach 
found throughout reach 
33.74820 116.58073 

found throughout reach 
found throughout reach 
found throughout reach 



Table 3. _summary of species found with location data (continued). 

Site Name Location Location 
(Lat.)• (Loog.)• 

East Fork, Snow Creek ornia Treefrog found throughout reach 
wo-striped Garter Snake 33.85667 116.67477 

ensitive, FS 
Sensitive 

outhem Alligator Lizard 33.85601 116.67443 
ide-blotched Lizard found throughout reach 
anded Rock Lizard etrosaunu msamsi found throughout reach 
ranite Spiny Lizard eloponu orcutti found throughout reach 

East Bnnch, Snow Creek omia Treefrog yiiJ c:m:laverintJ found throughout reach 
anded Rock Lizard found throughout reach - truttQ otic found throughout reach 

N 
Palm Canyon yiiJ cadaveriM found throUghout reach 

ufo punctatus found throughout reach 
eloponu magister 33.73133 116.53383 
-eloponu orcutti 33.7326 116.53471 

etrosaunu msamsi 33.73104 116.53488 
auromalus ater 33.71887 116.53254 

ChioMctis occipitalis 33.73025 116.53698 
Thamnophis hammotulii FG:CSC, 33.73017 116.53707 

LM 
Sensitive, FS 
Sensitive 

Whitewater Canyon alifomia Treefrog found throughout reach 
ed-spotted Toad 34.00320 116.66595 
estern Toad 33.99462 116.65903 



-w 

Table 3. Summary of species found with location data (continued). 

Whitewater Canyon (cont.) wo-striped Garter Snake 

Morongo Band of Mission 
Indians property 
• Buno Flats Bog 

• Cattle Pond 

• Millard Spring 
• One Horse Spring 
• Headwaters of Hathaway 
Creek 

'Datum WGS 84 

estern Whiptail Lizard 
estern Banded Gecko 

ullfrog 
osquito fish 
estern Toad 
ullfrog 

Mosquito fish 
rownTrout 
· bowTrout 

emouthBass 
reen Sunfish 

ific Treefrog 
/A 
/A 

spidoscelis tigris 
Coleonyx variegatus 
Oncorhynchus mylciss 

2CDFG:CSC- the California Department of Fish and Game: California Special 
Concern Species 
BLM: Sensitive - the Bureau of lAnd Management 
Sensitive 
FS Sensitive - USDA Forest Service Sensitive 
FSC- Federal Species of Concem 

Sensitive, FS 
Sensitive 

otic 

otic 
otic 

otic 
otic 

Location 
(Lat.t 

33.99012 

33.99217 
34.00350 

116.65915 

116.65887 
116.66625 

found throughout artificial 
nds 

abundantduougboutbog 
abundant throughout bog 
33.99068 116.84268 

abundant throughout pond 
abundant throughout pond 
abundant throughout pond 
abundant throughout pond 
abundant throughout pond 
abundant throughout pond 

found throughout reach 



Figure 1. Aerial survey map. 
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Figure 2. Tahquitz Canyon, Andreas Canyon, and Murray Canyon survey reaches. 

15 



L .JGOO fEET 9 .. ,., t.tmRS 

Map mated with TOPOI8 ODl3 NDalOeoplphic ('""'~.c:omltopo) 

Figure 3. East Branch Snow Creek, East Fork Snow Creek, and Falls Creek survey 
reaches. 
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Figure 4. Palm Canyon survey reach. 
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Figure 5. Whitewater Canyon survey reach. 
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Figure 6. Hathaway Springs, Burro Flats, Cattle Pond, and Millard Canyon survey reaches on Morongo Band of Mission Indians 
property. 



(d) 

Figure 7. (a, b)Tahquitz Canyon habitat, and (c, d)Andreas Canyon habitat. 
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(b) 

Figure 8. (a) Murray Canyon survey reach 1 habitat, and· (b) survey reach 2 habitat 
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(f) 

Figure 9. (a, b) East Branch Snow Creek, (c, d) East Fork Snow Creek, and (e, f) Falls 
Creek habitats. 
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Figure 10. Palm Canyon habitat. 
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(b) 

Figure 11. Whitewater Canyon habitat: Percolation pond (a) and (b) creek bed. 
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(b) 

(d) 

(e) 

Figure 12. Habitat at Morongo Band of Mission Indians property: (a) Burro Flats bog, 
(b) Millard Springs, (c) cattle pond, (d) One Horse Spring, and (e) headwaters of 
Hathaway Creek. 

25 



(c) 

Figure 13. (a) Speckled rattlesnake (Crotalus mitchellii) and (b) Rosy boa (Charina 
trivirgata) observed at Tahquitz Canyon; (c) two-striped garter snakes (Thamnophis 
hammondii) were observed at Andreas Canyon, East Fork Snow Creek, Whitewater, and 
Palm Canyons. 
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(a) 

(b) 

Figure 14. California treefrogs (Hyla cadaverina) were observed in Tahquitz Canyon, 
Andreas Canyon, Murray Canyon reach 1 and 2, Falls Canyon, East Branch Snow Creek, 
East Fork Snow Creek, Palm Canyon, and Whitewater Canyon survey reaches. Color 
patterns (a, b) were highly variable within these sites. 
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(b) 

Figure 15. (a) Banded rock lizards (Petrosaurus mearns1} and (b) granite spiny lizards 
(Sceloporus orcutti ) were observed in Murray Canyon reach 2, East Branch Snow Creek, 
East Fork Snow Creek, Falls Creek, and Palm Canyon survey reaches. 
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(c) 

Figure 16. Species found in Palm Canyon: (a) red-spotted toad (Bufo punctatus) 
metamorph was found among several other metamorphs hopping on floating algal mats. 
(b) chuckwalla (Sauromalus obesus) adult was found in rock crevice several hundred 
meters above riparian area. (c) shovel-nosed snake (Chionactis occipitalis) adult was 
found stranded in a smooth rock pool. 
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Figure 17. (a) Red-spotted toad (Bufo punctatus) and (b) western banded gecko 
( Coleonyx variegatus) observed at Whitewater Canyon. 
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Figure 18. Western toad (Bufo boreas) found at the cattle pond on the Morongo Band of 
Mission Indians property. 
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