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INTRODUCTION

Habitat fragmentation has been targeted as one of the most serious threats to biological
diversity worldwide (Wilcove et al. 1998), and in areas with increasing urbanization and
agriculture, the loss and fragmentation of natural habitat is virtually inevitable (Soulé
1991). Indeed, intensive development in southern California over the past century has
destroyed much of the native habitat (McCaull 1994), with remaining natural areas often
reduced to patches of remnant habitat either completely isolated or connected by tenuous
linkages. This massive habitat loss, in conjunction with the high levels of local
endemism of native species, has helped create a "hot-spot" of extinction and
endangerment in the region (Myers 1990, Dobson et al. 1997).

One of the most practical and effective measures to maintain wildlife in developing areas
is the establishment of linkages that permit dispersal across barriers such as roadways and
developments (Noss 1983, Soulé 1991, Noss et al. 1996, Soulé and Terborgh 1999). A
wildlife corridor must fulfill several functions (Ogden Environmental and Energy
Services 1992): 1.) the corridor must link two or more patches of habitat where
connectivity is desired, 2.) the corridor must conduct animals through a landscape to
areas of suitable habitat without excessive risk of directing them into a "mortality sink" -
unsuitable areas with high mortality risks, 3.) the corridor design must allow individuals
of the designated target species to use the corridor frequently enough to achieve the
desired demographic and genetic exchange between populations. Where functional
movement corridors are not retained across the landscape, many wildlife populations will
eventually disappear.

STUDY AREA

The Nature Conservancy's Santa Rosa Plateau Ecological Reserve covers 8,200 acres on
one of the richest, most diverse natural landscapes remaining in southern California
(Figures 1, 2). The reserve is currently connected to larger natural areas through the
Tenaja Corridor - a habitat linkage over three miles in length joining the western
boundary of the Reserve with the Cleveland National Forest (Figures 1, 3). Although the
Tenaja Corridor is a key landscape linkage, proposed development threatens to
permanently sever this connection, thereby isolating the Santa Rosa Plateau and
imperiling its diverse populations of flora and fauna.

The Santa Rosa Plateau and the Tenaja Corridor are embedded within the southern Santa
Ana Mountain range in southern California. The southern Santa Ana Mountains are a
high plateau and valley region that lie between United States Forest Service land to the
northwest and southeast, I-15 to the east, and Department of Defense land to the west
(Figure 1). In addition to the Santa Rosa Plateau (SRP), the southern Santa Ana
Mountains also hold another large protected area, San Diego State University’s Santa
Margarita Ecological Reserve (SMER), encompassing about 4,235 acres. SMER is
connected to larger habitat blocks through several potential landscape linkages, primarily
the Santa Margarita River, which links to Camp Pendleton to the west, and the Pechanga



Corridor, which links to the Cleveland National Forest and the Palomar Mountains to the
east (Figure 1). As with the Tenaja Corridor, however, expanding agriculture and
development threaten to sever these linkages.

RESEARCH GOALS

Our research goal was to conduct baseline biodiversity surveys for vertebrates within the
Tenaja Corridor and the surrounding southern Santa Ana Mountains study area. From
January 1999 through September 2000, we developed and implemented a series of survey
techniques to assess the distribution and abundance of a suite of vertebrate populations in
the region. Target taxa for our biodiversity surveys included herpetofauna, small
mammals, large mammals, birds, and bats. In addition, we conducted surveys to monitor
water quality and road mortality throughout the study area.

The focal taxa we selected vary greatly in habitat preferences, mobility, movement
patterns, and sensitivities to human disturbance, and therefore can provide valuable
information across multiple taxonomic levels, habitats and spatial scales. Such baseline
information is essential to identify strategic conservation areas within the region, to
identify linkages between core habitat blocks, and to provide guidance for future
monitoring and management activities.

BIODIVERSITY SURVEYS

In this section, we first review our survey results for herpetofauna, small mammals, large
mammals, birds, bats, water quality, and road transects. For each survey type, we review
survey methodology, present maps of the location of survey points, and summarize data
tables of distribution and abundance among these locations.

Herpetofauna Species

Herpetofauna (reptiles and amphibians) species were surveyed utilizing the pitfall drift-
fence array design widely used by Dr. Robert Fisher and Dr. Ted Case in southern
California (Fisher and Case 2000a, b). This trapping technique has successfully captured
over 44 species of reptiles and amphibians representing over 20,000 individuals in coastal
southern California since 1995. Currently, a total of 350 arrays are being monitored
across 26 low-elevation sites in coastal southern California. The pitfall drift-fence
technique is effective in determining herpetofaunal diversity and abundance and allows
monitoring of these intermediate trophic levels. Regionally, results will be used to
identify factors correlated with herpetofaunal diversity and will allow for comparisons
among taxonomic groups.

Sixty-four arrays were placed throughout the Santa Ana Mountains project area (Figure
4). Forty arrays were placed within the Tenaja Corridor (Figure 5), 15 arrays were placed
within the Santa Margarita Ecological Reserve, and 8 arrays were placed within the



eastern section of Camp Pendleton. Target areas for pitfall sampling locations were
chosen by visually surveying for drainage proximity, plant communities, slope, and
accessibility. Each array consists of seven 5 gallon buckets as pitfall traps, connected by
15 meter shade cloth drift-fences in the shape of a Y. A hardware cloth funnel trap is
placed at each of the three arms for capturing large snakes and lizards.

Sampling was conducted at each study site for 10 consecutive days every 6 weeks, for a
total of 50 to 60 days a year, spread evenly across all seasons. Traps were kept closed
between sampling periods. During sampling periods, all reptiles and amphibians
captured were processed in the field; any other captured animals were released without
processing. Processing included individually marking each animal with toe clipping or
scale clipping (snakes), weighing, and measuring body length; we stored all tissue
samples in ethanol for future molecular systematic work. The protocols developed
ensure that the majority of the animals captured remain alive when the traps are open;
traps are checked once every morning. Any incidental deaths were preserved as vouchers,
and are deposited in the California Academy of Sciences herpetological collection.
Additionally, the flora and vegetation was recorded in the vicinity of each array following
established protocols of the California Native Plant Society.

We detected 32 species of herpetofauna in 1,916 captures in the Santa Ana Mountains
study area. Twenty-six species were detected in the Tenaja Corridor, 27 species in
SMER, and 21 species in Camp Pendleton. In 70 sampling days for the 40 pitfall arrays
in the Tenaja Corridor (Table 1), we recorded 6 species of amphibians in 291 captures (in
decreasing order of relative abundance): Pacific slender salamander (124 total
individuals), western toad (92), Pacific treefrog (32), Monterey salamander (20),
California newt (20), and the arboreal salamander (3). In 230 and 50 sampling days for
pitfall arrays 1-5 and 6-15, respectively, at SMER (Table 2), we recorded 5 species of
amphibians in 56 captures: Pacific slender salamander (26), western toad (12), western
spadefoot toad (8), Pacific treefrog (8), and California treefrog (2). In 130 sampling days
for the 8 pitfall arrays at Camp Pendleton (Table 3), we recorded 5 species of amphibians
in 105 captures: Pacific slender salamander (65), arroyo toad (18), Pacific treefrog (15),
California newt (6), and arboreal salamander (1).

In the Tenaja Corridor (Table 1), we recorded 8 species of lizards in 732 captures:
western fence lizard (360 total individuals), western skink (111), southern alligator lizard
(97), western whiptail (60), side-blotched lizard (46), coast horned lizard (32), granite
spiny lizard (24), and Gilbert skink (2). At the SMER (Table 2), we recorded 9 species of
lizards in 302 captures: western fence lizard (86), orange-throated whiptail (76), western
whiptail (52), southern alligator lizard (43), western skink (16), Gilbert’s skink (10), side-
blotched lizard (9), granite spiny lizard (5), and coast horned lizard (5). At Camp
Pendleton (Table 3), we recorded 8 species of lizards in 246 captures: western fence
lizard (144), western whiptail (35), orange-throated whiptail (20), southern alligator
lizard (19), western skink (12), side-blotched lizard (10), granite spiny lizard (3), and
coast horned lizard (3).



In the Tenaja Corridor (Table 1), we recorded 10 species of snakes in 110 captures:
yellow-bellied racer (47 total individuals), striped racer (19), two-striped gartersnake
(13), California kingsnake (10), western ringneck snake (7), southern Pacific rattlesnake
(6), gopher snake (3), red diamond rattlesnake (2), speckled rattlesnake (2), and the
western patch-nosed snake (1). At SMER (Table 2), we recorded 12 species of snakes in
44 captures: western ringneck snake (8), striped racer (7), two-striped gartersnake (6),
gopher snake (6), red diamond rattlesnake (5), southern Pacific rattlesnake (4),
coachwhip (2), California black-headed snake (2), speckled rattlesnake (1), night snake
(1), California kingsnake (1), and the western patch-nosed snake (1). At Camp Pendleton
(Table 3), we recorded 8 species of snakes in 22 captures: striped racer (11), western
ringneck snake (3), western patch-nosed snake (2), night snake (2), gopher snake (1),
two-striped garter snake (1), California kingsnake (1), and speckled rattlesnake (1).
Finally, we have recorded western pond turtle in both the Tenaja Corridor (1 capture) and
SMER (4 captures).

Small Mammals

Herpetofauna sampling arrays also allowed us to survey small mammals throughout the
Santa Ana Mountains study Area (Figure 4). In total, we recorded 14 species of small
mammals in 1,784 captures. At the Tenaja Corridor (Figure 5, Table 4), we recorded 11
species of small mammals in 1,163 captures through pitfall sampling (in decreasing order
of relative abundance): California vole (618 total captures), unidentified deer mouse
(138), western harvest mouse (115), California mouse (77), deer mouse (70), Botta's
pocket gopher (61), ornate shrew (30), desert shrew (22), brush mouse (21), unidentified
pocket mouse (7), desert cottontail (2), California pocket mice (1), and house mouse (1).
At SMER (Table 5), we recorded 11 species of small mammals in 361 captures through
pitfall sampling: western harvest mouse (85), ornate shrew (78), desert shrew (70), deer
mouse (33), California vole (32), California mouse (20), cactus mouse (11), Botta's
pocket gopher (13), unidentified deer mouse (4), unidentified pocket mouse (3),
unidentified rodent (3), California pocket mice (3), San Diego pocket mouse (3), brush
mouse (2), and unidentified rabbit species (1).

At Camp Pendelton (Table 6), we recorded 13 species of small mammals in 261 captures
through pitfall sampling: western harvest mouse (53), California vole (52), California
mouse (43), deer mouse (36), desert shrew (18), ornate shrew (27), unidentified
Peromyscus species (7), Botta's pocket gopher (6), cactus mouse (5), California mole (2),
house mouse (2), brush mouse (1), California pocket mouse (1), San Diego pocket mouse
(1), unidentified shrew (2), unidentified rodent (1), unidentified rabbit (1), and
unidentified mammal (1).

Large Mammals

Large mammals, particularly mammalian carnivores, are inherently difficult to census
given large home ranges, small populations, nocturnality, and extreme wariness due to
direct persecution by humans. Absolute density estimates for carnivores are therefore
elusive. As a result, indirect survey techniques have been developed to evaluate the



relative abundance of carnivore populations (Wilson et al. 1996). We used a combination
of track counts and remotely-triggered cameras to survey large mammals in the Santa
Ana Mountains study area.

Track Surveys

Track surveys were conducted to evaluate distribution, relative abundance, and
movement patterns of large mammals throughout the Santa Ana study area (Figure 6).
Survey methodology followed that employed by Dr. Kevin Crooks in regional carnivore
surveys in coastal southern California (Crooks 2000, 2001, Crooks and Soulé 1999).
Focal areas included the Tenaja Corridor (Figure 7), SMER, Fallbrook Public Utilities
District property (FPUD - southwest of SMER), the Interstate 15 (I-15) transportation
corridor, and private and public lands east of SMER across Interstate 15. Along each
transect, we established a series of track detection stations at 250 m intervals along dirt
roads or trails. Each track station consisted of a 1-m diameter circle of freshly sifted
gypsum 1 cm deep and scented with carnivore lures. All tracks were identified and
measured daily. For each transect, relative abundance is expressed as the total number of
visits recorded for each species divided by the total sampling effort (station-nights =
number of stations x number of nights sampled). This survey methodology is therefore
an index of relative abundance - it should not be expected to provide a census of the
absolute number of individuals in each study area. Rather, it provides comparative
information on the relative numbers of individuals across space and time (Sargeant et al.
1998).

In all, we detected a total of 12 species of medium- or large-bodied mammals at track
stations: deer, coyote, domestic dog, gray fox, mountain lion, bobcat, striped skunk,
raccoon, American badger, domestic dog, domestic cat, and Virginia opossum. At the
Tenaja Corridor (Table 7), we detected a total of 8 species of medium- or large-bodied
mammals on the track stations in 622 station-nights (in decreasing order of abundance):
coyote (377 stations visited), domestic dog (277), gray fox (29), bobcat (27), deer (5),
striped skunk (5), mountain lion (3), and opossum (1). At Fallbrook Public Utility District
property west of SMER (Table 7 - Continued), we detected a total of 5 species on track
stations during 114 station-nights: domestic dog (55), coyote (34), opossum (4), raccoon
(2), and striped skunk (1). At SMER, we detected a total of 6 species on track stations
during 486 station-nights: coyote (237), domestic dog (105), gray fox (21), raccoon (8),
mountain lion (6), and bobcat (5). East of SMER across I-15 (Temecula Creek Inn, BLM
Property, Rainbow Canyon Road), we detected 7 species on track stations in 231 station-
nights: coyote (120), domestic dog (77), raccoon (13), bobcat (7), striped skunk (3), gray
fox (1), and opossum (1). At track stations situated along roadways throughout the study
area (De Luz Road, Sandia Creek Drive, Rancho California Road, and I-15), we detected
8 species in 777 station-nights: coyote (112), domestic dog (94), domestic cat (8), bobcat
(5), gray fox (4), raccoon (2), opossum (2), and badger (1).



Camera Surveys

Remotely-triggered infrared cameras are valuable tools to detect wildlife movement
because they can monitor potential movement routes for an extended period of time with
minimal supervision (Carthew and Slater 1991). Each camera unit is generally
comprised of the camera, a camera cover, a mounting stake, a battery pack, and an infra-
red trigger mechanism. Camera systems provide several functions: 1) to positively
identify carnivore species present in an area; 2) to provide verification of track
identifications at track stations; and 3) to provide pictures of resident carnivore species to
resource managers.

Remotely-triggered infra-red cameras were installed at 19 locations throughout the Santa
Ana project area (Figure 8), including 16 within the Tenaja Corridor (Figure 9). Where
possible, camera locations were restricted to relatively concealed locations where
possibility of camera theft was minimal. Camera stations were checked regularly
throughout the study. In 2,961 camera-nights (the number of camera stations multiplied
by the number of nights they were sampled), camera stations within the Tenaja Corridor
recorded corridor usage by 11 medium- to large-bodied mammal species (Table 8):
coyote (406 pictures), bobcat (171), gray fox (84), mule deer (54), raccoon (16), striped
skunk (20), mountain lion (7), American badger (6), domestic dog (4), opossum (3), and
long-tailed weasel (1). In 159 camera-nights, camera stations in SMER, Temecula Creek,
and the BLM property recorded coyote (32 pictures), bobcat (192), gray fox (88), mule
deer (54), raccoon (48), striped skunk (46), mountain lion (7), American badger (6),
domestic dog (4), opossum (3), and long-tailed weasel (1). Representative pictures of
animals recorded within the Tenaja Corridor are presented in Appendix 1.

Birds
Point counts

In April and May 1999 we conducted bird point count surveys at 25 stations established
along the Tenaja Corridor; stations were associated with the herpetofauna arrays (Figure
5). Three eight-minute point counts were conducted at each station. During point counts,
we recorded all individuals detected, method of detection (e.g. call, song, visual, fly-
over), distance to the observer, and the habitat in which the bird was observed (following
Bolger et al. 1997, Crooks et al. 2001).

We detected a total of 2,148 individuals of 77 bird species during our 1999 point count
surveys in the Tenaja Corridor (Table 9). The most common species detected, in
decreasing order of abundance, were acorn woodpecker (187 detections), wrentit (163),
spotted towhee (140), ash-throated flycatcher (94), house wren (93), scrub jay (89), oak
titmouse (84), lesser goldfinch (84), western meadowlark (82), and American crow (74).
We conducted these surveys to compile species lists for the Tenaja Corridor, to gather
baseline data for future surveys, and to design more extensive point count surveys for the
Santa Ana project area.



In spring 2000, we conducted a second series of point count surveys throughout the Santa
Ana Mountains project area. The study area encompassed approximately 800 square km
in San Diego and Riverside Counties. To designate point count locations, we first used a
Geographic Information System (GIS) to generate a 1 square kilometer grid, with
potential sampling points located in the middle of each grid cell. This grid of points was
then overlaid on our GIS map of the study area. Accessibility determined the exact
location at which the actual point count was conducted; terrain and land ownership
usually determined accessibility. Ultimately, 379 point counts were conducted using the
grid overlays (Figures 10, 11). In addition, we established 39 additional point counts
stations approximately every 0.5 miles along several riparian corridors in the study area:
De Luz Creek, Santa Margarita River, Sandia Creek, and Cottonwood Creek.

At each station, we conducted one 8-minute, 100-m fixed radius point count between
April 17 and June 21, 2000. Point counts were conducted between 5:30 a.m. and 11:00
a.m. in favorable weather conditions. The points were broken down into 0-5 minute and
5-8 minute time frames. Additionally, the radius of detection was broken down into 0-50
m and 51-100 m. We recorded a total of 9,576 detections of 117 species of birds during
these point counts (Table 10). The most common species detected throughout the Santa
Ana Mountains project area were lesser goldfinch (1,025 detections), house finch (821),
wrentit (561), spotted towhee (560), California towhee (527), bushtit (423), mourning
dove (391), American crow (326), and Anna's hummingbird (306). These data will be
analyzed to evaluate the effect of land-use type (e.g. chaparral, coastal-sage scrub, oak-
woodland, grassland, agricultural, urban) on bird community composition.

Rapid Ornithological Inventories (ROI)

The Rapid Ornithological Inventory (ROI) is a method of quickly gaining a measure of
bird populations at a single station to compare their abundance, composition, and
population structure with other, similar stations. The objectives of ROI surveys are: (1) to
quantify the bird population of a site of ~ 2 ha by mist netting and census; (2) to capture
and census as many individuals as possible in the site to provide an adequate sample; and
(3) to conduct the ROI in relatively homogenous habitat, focusing on riparian habitats
We constructed four banding sites in the Santa Ana project area (Figure 12): 1.) East Fork
of De Luz Creek in the Santa Rosa Plateau Ecological Reserve, 2.) Santa Margarita River
in the Santa Margarita Ecological Reserve, 3.) Los Alamos Creek in Cleveland National
Forest Trabuco District, and 4.) an unnamed tributary to Tenaja Creek at the junction of
Cleveland Forest Road and Tenaja Road (Figure 13). Each site was sampled twice from
May through August 2000. We set up a minimum of six mist-nets at each sampling
point. Nets were sampled in the morning and afternoon the first day, and again in the
morning on the second day of sampling. All birds caught were banded and released. In
addition, a minimum of three search routes were conducted in the area to record the
presence of all birds surrounding the mist netting stations. A total of 292 individual birds
of 38 species were captured among all four banding sites (Table 11). We banded 29
individuals of 11 species in the Santa Margarita River, 94 individuals of 24 species in
East Fork De Luz Creek, 71 individuals of 19 species in Los Alamos Creek, and 98
individuals of 22 species in the unnamed tributary to Tenaja Creek. The most common



species captured in the ROI surveys were wrentit (41 captures), spotted towhee (34),
lesser goldfinch (33), California towhee (33), and song sparrow (21).

Bat Surveys

Surveys for foraging and roosting bats were conducted during the spring and summer
months of 1999 and 2000. A total of 34 days and/or nights were spent in the field at 22
different sites within the study area (Figure 14); 12 of these sites were located within the
Tenaja Corridor (Figure 15). The survey sites typically were chosen based on the
presence of habitat components frequented by bat species. These habitat components
include open water, geomorphic features such as rocky outcrops and cliffs, vegetative
communities such as riparian woodland (i.e. oaks, sycamores, cottonwoods and willows),
and man-made structures such as bridges and buildings. Several of the sites were
surveyed multiple times, usually due to poor conditions on initial visits. Surveys for
foraging bats commenced at or near sunset and concluded within 2.5 to 4 hours. Roost
searches were conducted during both day and night.

Due to the behavioral and ecological diversity of bats, no single survey technique is
effective for detecting all bat species (Wilson et al. 1998). Therefore, we used three
survey methods to detect the maximum number of species possible. Although each of the
techniques has its advantages and limitations, in combination they provide a higher
probability of detecting a greater diversity of bat species.

1) Acoustic: an Anabat Il broadband ultrasonic bat detector was used in combination
with a zero crossing analysis system and a laptop computer for detecting, recording, and
analyzing bat vocalizations for purposes of species identification. Not all bat species are
equally detectable using this technique. Bats that produce low intensity and/or high
frequency calls, such as the Townsend's big-eared bat (Corynorhinus townsendii) and
some Myotis species, are more difficult to detect than bats that produce high intensity
and/or lower frequency calls, such as the big brown bat (Eptesicus fuscus) and the
Mexican free-tailed bat (Tadarida brasiliensis). Other species, such as the pallid bat
(Antrozous pallidus), that do not frequently echolocate but simply passively listen for
prey would go undetected using a bat detector alone. The use of the unaided ear was also
helpful in detecting the Western mastiff bat (Eumops perotis), which is usually detectable
at a much greater range with the unaided ear than with a bat detector. A spotlight was
used in conjunction with the Anabat II bat detector to help visually locate, observe, and
identify foraging bats.

2) Capture: mist nets were used to identify species and to assess age, reproductive
status, and overall condition of captured individuals. Three to four nets of sizes from
7'x18' to 7'x42' were placed in locations most likely to capture foraging bats, such as over
small bodies of water or blocking "flyways" among vegetation. Not all species are
equally likely to be captured in mist nets. Western mastiff bats and other members of the
free-tailed bat family (Molossidae) usually fly much higher than the level at which mist
nets are typically placed. Other species, such as the Townsend's big-eared bat, often are



adept at detecting and avoiding mist nets. A primary limitation of mist nets is that they
only sample a very small portion of the space being utilized by foraging bats.

3) Roost Surveys: roost surveys are the most effective way to detect colonial, cavity-
dwelling species such as the Townsend's big-eared bat. Roost searches in natural features
such as rocky cliffs, crevices, snags, and tree foliage can be time and labor intensive;
these types of roosts are more easily located by tracking radio-collared bats. Man-made
structures such as bridges and buildings, however, can be more easily inspected for roost
sites. Roost surveys in this study were limited to a few, selected structures in the vicinity
of several survey sites.

A total of 130 detections of 10 bat species were recorded by acoustic means, mist-net
capture, and roost searches at 22 sites (Table 12): big brown bat (22 detections), Yuma
myotis (21), small-footed myotis (19), Mexican free-tailed bat (16), western mastift bat
(16), western pipistrelle (12), California myotis (11), pocketed free-tailed bat (10),
western red bat (2), and pallid bat (1).

When bat diversity at sites within the Tenaja Corridor is aligned from west (Cleveland
National Forest) to east (Santa Rosa Plateau), bat diversity is generally highest nearest the
core habitats of the Cleveland National Forest and the Santa Rosa Plateau (Table 12).
The obvious exception is the high bat diversity associated with a pond near the DOW
property within the Tenaja Corridor, suggesting that the presence of open water sites
attracts bats. Bat species diversity appears to be positively associated with habitat
diversity; those sites with more habitat components (open water, geomorphic features,
trees, human structures) generally supported more species. Habitat suitability within the
Tenaja Corridor differs among bat species. For example, both the big brown bat and the
California myotis appear to be present throughout the Tenaja Corridor, suggesting that
suitable habitat exists - across the entire linkage. Conversely, the Western red bat and the
pallid bat appear to be found only near core areas, suggesting less suitable habitat within
the Tenaja Corridor. Overall, it is likely that creation, restoration, and maintenance of
habitat mosaics within the Tenaja Corridor will benefit a diverse bat population.

Water Quality/Hydrology/Riparian Sampling

Water quality/hydrology/riparian sampling was conducted in those stream systems
adjacent to and that drain the Santa Rosa Plateau. The initial survey identified 63 field
locations in seven drainages (Figure 16); 9 stations were located within the Tenaja
Corridor (Figure 17). A suite of water quality variables including pH, conductivity, total
dissolved (T.D.) solids, turbidity, temperature, salinity and dissolved oxygen (D.O.) were
measured during sampling visits. Instrumentation used to record these variables were a
YSI 85 Handheld Dissolved Oxygen, Conductivity, Salinity and Temperature System, an
Oakton TDSTestr 10 for total dissolved solids, and an Oakton pHTestr 2 for pH.

Habitat variables recorded at each site included percent cover, vegetative type for
streambed and bank, substrate type for streambed and bank, and general descriptions of
water flow including stream width, depth and qualitative estimates of flow. In addition to



collection of habitat and environmental variables, aquatic vertebrate and large macro-
invertebrate species catalogs were recorded for each site. Voucher specimens of species
not considered threatened or sensitive were collected at each site.

A total of four sampling periods were completed from March through August, 2000: 1.)
March 10th-27th, 2.) May 2nd-11th, 3.) June 27th-29th, and 4.) August 30th-September
Ist (Table 13). Of the 63 original sites, 32 were dry by the fourth sample period ("dry"
stations). Dry sites showed a strong seasonal pattern in drying back, transitioning from
swiftly flowing streams, to pools connected by shallow channels with slow but visible
flow, to small unconnected pools, to a dry stream-bed. Of the 31 remaining sampling
sites ("wet" stations), the majority showed no change over the sample period, a few had
qualitative increases in flow, and a few showed signs of drying back. Average peak
water quality values for wet and dry sites, respectively, were 22.47, 20.46 for water
temperature, 0.78, 0.41 for salinity, 104.43, 104.69 for Dissolved Oxygen (D.O.), 1549,
818 for conductivity, and 8.15, 7.6 for pH.

We recorded a total of 33 observations of exotic aquatic vertebrates and large macro-
invertebrates during the study period. Eighty two per cent (24) of detections of exotic
species occurred at locations that remained wet throughout the study period. Exotic
species included bullfrog (Rana catesbiana), red swamp crayfish (Procambrius clarkii),
largemouth bass (Micropterus salmoides), black bullhead (Ameiurus melas), green
sunfish (Lepomis cyanellus), and western mosquitofish (Gambusia affinis). We recorded
a total of 58 observations of native species. In contrast to exotic detections, only 43%
(25) of detections of native species occurred at wet locations. Native species included
pacific tree frog, arroyo toad, western toad, California newt, two-striped garter snake, and
western pond turtle.

Our results highlight two issues of interest in managing amphibian habitat in the Tenaja
area: agricultural runoff as a water input source into local drainages and the presence of
exotic species. Agricultural input keeps drainages from experiencing the natural cycle of
almost complete drying seen in undisturbed drainages. In contrast with the exotic species
listed above, most native taxa are well adapted to annual drying. When stream drainages
remain wet year round, native amphibians will often take advantage of the available
breeding habitat. However, perennial water also allows exotic species to persist in
habitats in which they might otherwise not be able to survive.

Water quality values for wet and dry sites differed with sites that remained wet
throughout the study on average more mineralized than sites that went dry. This
interesting difference in mineralization may represent signatures from two different
sources of water. Those dry sites that showed a strong seasonal influence had natural
precipitation as a primary source of water and therefore showed lower levels of
mineralization. Those drainages that remained wet during the sample period had
agricultural input as a primary source of water and showed the increased mineralization
levels associated with imported water.
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Road Transects

We drove road transects at night on roadways throughout the Santa Ana project area and
recorded all animals encountered (Figures 18, 19). We attempted to time these night
driving surveys for nights with measurable rainfall (classified as "wet nights" when the
roadway was wet during the driving surveys), and if possible also conducted road surveys
the night before and the night after the rainfall bout (classified as "dry nights" if the
roadway was dry or only slightly moist during driving surveys).

We recorded a total of 1,114 animals during our night driving surveys (Table 14). The
most common species found were western toad (617 records) unidentified tree frog
species (246), Pacific tree frog (215), California tree frog (11), and western spadefoot
toad (7). Road mortality was high for these species; western toad (34%), tree frog
species {59%; including unidentified tree frog species (93%), Pacific tree frog (21%),
and California tree frog (9%)}, and western spadefoot toad (20%). During night driving
surveys in the Tenaja Corridor we also encountered a variety of other species, including
coyotes, rabbits, small mammals, and spiders.

Activity differed strikingly between wet and dry nights. Species detected only on dry
nights included bullfrog, red diamond rattlesnake, and gopher snake. Species detected
only when roads were wet were Pacific slender salamander, arboreal salamander,
California newt, western spadefoot toad, California kingsnake, and western
diamondback. Species that were more abundant on wet nights included western toad
(82% of total detections were on wet nights) and the two tree frog species {97%;
including Pacific tree frog (96%), California tree frog (91%), and unidentified tree frog
species (99%)}. During 93 road nights with rain, we recorded 465 dead animals and 505
alive animals on roadways, yielding an overall mortality rate of 48%. In contrast, during
161 road nights that were classified as dry, we recorded only 25 dead animals and 105
alive animals, yielding an overall mortality rate of 19%. Clearly, the presence of roads in
this region has an impact on the herpetofauna community, particularly on wet nights
when these species are active.

In addition to rainfall, road mortality was also influenced by the type of road surveyed.
The highest mortality rates (> 50%) occurred on such highly traveled roads as Sandia
Creek Drive (68%), Avenida La Cresta (61%), De Luz Road (53%), and Carancho Road
(50%). Roads with intermediate levels of traffic showed a lower mortality rate: Via
Santa Rosa (41%), Clinton Keith Road (33%), Rancho California Road (29%), and
Tenaja Road (27%). Small two-lane roads had the lowest mortality rates: Avenida La
Cresta (dirt portion) (16%), Calle Companero/De Lobo (14%), Cleveland Forest Road
(4%), Calle de Mucho (0%), and Corona Cala Camino (0%).

We also drove road transects during the day to record road kill information (Figures 20,
21). A total of 175 road kills were recorded (Table 15). The most commonly detected
species were Beechey ground squirrel (49 road kills), western toad (23), rabbit (15),
coyote (11), opossum (10), domestic dog (9), gopher snake (8), striped racer (7), and
striped skunk (7). It should be emphasized that these numbers represent minimum
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estimates because 1) roadways were only driven twice a week, thus leaving multiple days
for road kill to be removed by humans, driven over, or scavenged upon, 2) some
individuals may have been too small to detect, and 3) some individuals crossing the road
may have been struck by a vehicle and moved off of the roadway before dying.
Continued compilation and mapping of road kill information will help identify
unsuccessful animal crossing locations, and monitoring such records over time will result
in more accurate analysis of impacts associated with urban development, road
construction, and increased traffic (Swift et al. 1993).

CONCLUSIONS

The original design of the Tenaja Corridor consisted of four major "nodes" of habitat
along the length of the Tenaja Corridor (Figure 22) that were intended to be the focus of
conservation and acquisition efforts for The Nature Conservancy. In the concluding
sections, we first provide a brief description of each node and review the major
impediments to animal movement within and between nodes. Then, we provide a
summary review of the species we detected within the Tenaja Corridor and within each
node. Finally, we provide some recommendations for future conservation action in the
Tenaja Corridor.

Description of Tenaja Nodes
1.) Node 1

Node 1 is located on the western boundary of the Santa Rosa Plateau Ecological Reserve.
It is bordered to the east by Tenaja Road and Via Volcano and extends from the Sylvan
Meadows Area (Santa Rosa Plateau Ecological Reserve) to Avocado Mesa Road (Figure
22). The land is dominated by grassland and oak woodland and is bisected by Cole
Creek. Three roadways represent potential impediments to movement between the SRP
and node 1. Tenaja Road, located in the upper portion of node 1 and the most heavily
traveled of the three roads, is an impediment to movement along the north-south axis of
node 1. Species attempting to travel between Sylvan Meadows and the headwaters of
Cole Creek must cross this road. Via Volcano, which borders node 1 to the east, bisects
two principal movement routes. The first route (A - Figure 22) is along Cole Creek,
however the presence of two large drainage culverts under the road makes this crossing
less formidable. The second movement route (B - Figure 22) is to the south in the
vicinity of the vernal pools within SRP. This route parallels Avocado Mesa Road to the
north and connects the reserve with a drainage to De Luz Creek (see node 2 description).
Fortunately, traffic volume on this stretch of Via Volcano is relatively low. Rancho
California Road/Calle de Mucho (referred to as a single road since there is continuos
pavement) bisect the middle of node 1. This road serves several houses and therefore has
low traffic volume. However, it does bisect the Cole Creck and De Luz Creek
headwaters. Recently, a culvert was installed under Rancho California Road so that it is
more permeable to smaller vertebrates such as reptiles and amphibians.
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Aside from the several developed properties along Calle de Mucho, this node remains
largely undeveloped. There is additional private property on the northwest side of node
1, which is surrounded by barbed wire and contains a house, young apple orchard, and a
human-made pond. The western boundary of node 1 is becoming increasingly developed
and grazed.

2.) Node 2

Node 2 is located on the east and west slopes of De Luz Creek between Tenaja Road and
Avocado Mesa Road (Figure 22). The land is dominated by chaparral and is bisected by
a riparian area running north and south along De Luz Creek. Several side canyons drain
into De Luz Creek from the east (which connect to node 1) and west (which connect to
node 3). These drainages and their surrounding slopes serve as excellent physical
connections to surrounding nodes, primarily due to the undisturbed state of the riparian
areas. The eastern drainage is only infringed upon by several developed properties along
Calle de Mucho (see node 1 description). The western drainage (Route C - Figure 22) is
protected by a conservation easement between nodes 2 and 3. Certainly, this node
represents an important area for conservation, not only because it provides links to
protected areas to the east (node 1, Santa Rosa Plateau Ecological Reserve) and west
(node 3, node 4, Cleveland National Forest), but also to the south. This southern link is
represented by De Luz Creek (Route D - Figure 22), and serves as a critical movement
route between the Santa Rosa Plateau and the Santa Margarita River. It also connects to
larger areas of protected properties, including FPUD and Camp Pendleton.

Tenaja Road is located just north of node 2. While movement north of this road via De
Luz Creek is possible, the habitat quickly reverts to developed and grazed properties.
Development has encroached on this node from the north (between node 2 and Tenaja
Road) and northwest (just west of Calle Viento). The adjacent property to the north has
recently been cleared and slated for development. The developed land to the northwest
contains several houses and large human-made ponds. To the south and west, the habitat
remains relatively undisturbed. Avocado Mesa Road, the southern boundary of node 2, is
a washed out dirt road that is impassable to motor vehicles.

3.) Node 3

The habitat within node 3 contains a mixture of chaparral, coastal sage scrub, grassland,
oak woodland, and riparian. While movement from the east (Route C via De Luz Creek -
Figure 22) is relatively uninhibited, the remaining three sides of this node are bordered by
roads, all of which potentially threaten movement to surrounding areas. These roads
include Corona Cala Camino (to the west), Avocado Mesa Road (to the south), and
Tenaja Road (to the north) (Figure 22). Tenaja Road represents the greatest potential
impediment to movement between node 3 and points north. The primary movement
route in this direction is likely to occur along an unnamed tributary to Los Alamos Creek,
which drains north into Cleveland National Forest (route E - Figure 22).
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Corona Cala Camino and Avocado Mesa Road are small dirt roads that serve several
developed properties on the south and southeast border of node 3. However, these roads
are slated to be paved, thus posing a potential threat to movement if traffic increases,
particularly for smaller vertebrates. The area around the intersection of Corona Cala
Camino and Avocado Mesa Road is critical in that it serves as the principal movement
route between nodes 3 and 4. These routes include 1) crossing Corona Cala Camino to
the west and then Tenaja Road to the north to an unnamed tributary of Tenaja Creek
(route F - Figure 22), and 2) crossing Corona Cala Camino/Avocado Mesa Road to the
west, following the edge of the plateau past the Caesar Property to a natural saddle which
drops into Cleveland National Forest (Route G - Figure 22). Additionally, this
intersection contains the headwaters of an unnamed tributary that drains into De Luz
Creek.

The increase in development along the western and southern boundaries of this node
could jeopardize movement along the corridor, and with the paving of Corona Cala
Camino and Avocado Mesa Road, future development seems inevitable. Currently,
several properties along the western side of Corona Cala Camino and along Avocado
Mesa Road are slated for development.

4.) Node 4

Node 4 is located directly east and adjacent to Cleveland National Forest (Figure 22). It
extends east along an unnamed tributary to Tenaja Creek to a point just east of Cleveland
Forest Road. The habitat is a mixture of chaparral, coastal sage scrub, grassland, oak
woodland, and riparian. Steep slopes with large boulders dominate the northern portion
of node 4. The western portion of the node is private property dominated by grazed
grassland; a substantial portion of this section, however, has recently been purchased by
The Nature Conservancy (Hines property). Two roads serve as potential impediments to
movement: Cleveland Forest Road and Tenaja Road. Cleveland Forest Road is a small
paved road, but it receives periodic peaks in traffic volume because it is the primary
access road into this portion of Cleveland National Forest. Movement of animals across
this road (primarily smaller vertebrates such as amphibians) is concentrated along the
section of road that crosses an unnamed tributary to Tenaja Creek (route H - Figure 22).
To the east, this drainage extends along Tenaja Road and is one of the primary links
between nodes 3 and 4. Tenaja Road borders the eastern edge of node 4. While there are
several developed properties along this road (particularly south of Cleveland Forest
Road), some stretches bisect large portions of habitat. The primary movement route
between node 3 and the southeastern section of node 4 would involve crossing this
section of Tenaja Road and continuing up a drainage to a natural saddle along the edge of
the plateau (Route G - see node 3 for description).

The recent acquisition of the Hines property secures the southern portion of node 4.
Development along the north side of Cleveland Forest Road, however, forces movement
along the Tenaja Corridor into two likely paths. First, animals could move to the south of
these properties along the unnamed tributary to Tenaja Creek, just north of the
intersection between Tenaja Road and Cleveland Forest Road (route H - Figure 22). The
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second option would be to travel around the north side of the properties, along the
foothills of the rocky slopes of Squaw Mountain (route I - Figure 22). Whereas the first
route seems the more direct and likely option, future conservation efforts should restrict
any encroachment on route H as well. Additionally, increased development along Tenaja
Road would disrupt movement between node 4 and points east (to node 3 via route F) and
southeast (via Cottonwood Creek, a large drainage of De Luz Creek).

Tenaja Corridor Biodiversity Summary

Our baseline biodiversity surveys indicate that the Tenaja Corridor is being utilized by a
wide variety of species. We detected over 130 species within the Tenaja Corridor,
including over 26 species of herpetofauna, 11 species of small mammals, 11 species of
large mammals, 77 species of birds, and 10 species of bats. A variety of native species
considered particularly sensitive to fragmentation and other anthropogenic disturbances
were detected within the Tenaja Corridor, including California newt, coast horned lizard,
western whiptail, western pond turtle, red-diamond rattlesnake, striped racer, greater
roadrunner, California gnatcatcher, western mastiff bat, bobcat, badger, and mountain
lion.

To assess species diversity per node within the Tenaja Corridor, we selected clusters of
sampling points that best approximated species occurrences within each node. For
example, we selected the following pitfall arrays to derive species occurrences per node
for herpetofauna, small mammals, and birds (bird point counts were conducted at pitfall
arrays): Node 1: arrays 1-8; Node 2: arrays 9-15; Node 3: arrays 18-24; and Node 4:
arrays 30-35 (see Figure 5 - note that sampling points did not necessarily fall within the
exact boundaries of each node as depicted in Figure 22). In the same manner, we also
selected bat sampling stations and carnivore track and camera stations that were
representative of each node.

Overall species richness of terrestrial vertebrates (Table 16) was highest in node 4 (94
vertebrate species detected), lowest in node 2 (78 species), and moderate in nodes 1 and 3
(83 species each). For herpetofauna, the number of species slightly increased from node
1 (14 species) to nodes 3 and 4 (17 species each), even though the number of pitfall
arrays decreased from node 1 (8 arrays) to node 4 (6 arrays). Eleven herpetofauna
species were detected in all nodes: Pacific slender salamander, Pacific treefrog, western
toad, southern alligator lizard, western skink, western whiptail, western fence lizard, side-
blotched lizard, yellow-bellied racer, ringneck snake, and two-striped garter snake.

These species therefore appear to be distributed along the length of the Tenaja Corridor,
suggesting that the Tenaja Corridor may provide some connectivity function. In contrast,
8 species were detected only in 1 node (arboreal salamander, California newt, Gilbert’s
skink, granite spiny lizard, coast horned lizard, gopher snake, speckled rattlesnake, and
red diamond rattlesnake), potentially suggesting a more limited distribution.

Like herpetofauna, bird species richness also was highest in node 4 (57 species) and was

lower in nodes 1 (45 species), 2 (42 species), and 3 (41 species); the number of point
count stations was highest in nodes 1 and 2 (5 stations each) and lowest in node 3 (3
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stations). Twenty of the 77 bird species were detected in all nodes, suggesting a broader
distribution across the Tenaja Corridor, whereas 18 species were detected in only one
node, suggesting a more limited distribution.

For small mammals, the number of species detected was consistent among all four nodes
(9-11 species per node); the number of pitfall arrays decreased from node 1 (8 arrays) to
node 4 (6 arrays). Ten small mammal species were detected in 3 to 4 nodes, whereas
only 3 species (desert cottontail, California pocket mouse, and house mouse) were
detected in only 1 node. Thus, small mammal communities appear fairly uniform across
the Tenaja Corridor.

For bats, the number of species detected was highest in nodes 1 (8 species) and 3 (7
species), and lowest in nodes 2 (3 species) and 4 (4 species); the number of bat sampling
stations decreased from node 1 (4 sites) to node 4 (1 site). Five of the 10 bat species were
detected in 3 or 4 nodes, whereas 2 bats (western mastiff and western red bat) were
detected in only 1 node, suggesting a more limited distribution.

Finally, the number of large mammal species detected was highest in nodes 2 (9 species)
and 3 (8 species), and lower in nodes 1 (5 species) and 4 (6 species). Sampling effort
paralleled species richness per node, with highest track and camera nights in nodes 2 (899
sampling nights) and 3 (841 nights) and lower sampling effort in nodes 1 (625 nights)
and 4 (525nights). Coyote, domestic dog, gray fox, bobcat and mule deer were detected
in 3 or 4 nodes, whereas long-tailed weasel, badger, and opossum were detected in only
one node.

We would like to again emphasize that the actual number of species per node is partially
a function of which sampling sites we decided to include in Table 16. The exact numbers
and identities of species in each node would change with even slight modifications as to
which sampling stations (and therefore how much sampling effort) we designated for
each node as well as the exact boundaries of each node. The summary tables for each
taxa, along with the associated figures, provide the complete data on the distribution of
species across the Tenaja Corridor and should be referred to for detailed information
about species occurrences.

It should also be emphasized that the data presented here provide information on the
distribution and abundance of populations in sites across the Tenaja Corridor, but do not
necessarily provide information on movement of individuals between sites. Populations
of a species might be present in all four nodes, but that does not necessarily imply that
those populations are functionally connected, particularly if major impediments to
movement exist between nodes. Currently, significant impediments to movement along
the Tenaja Corridor are relatively limited. Future development, roadway construction,
and incompatible land use practices, however, could constrain movement pathways.
Analyses of individual movement, demography, and genetic variation are necessary to
more fully assess connectivity along the entire length of the Tenaja Corridor.
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Recommendations

While the purpose of the four Tenaja nodes is to protect relatively large blocks of
undisturbed habitat along Tenaja Corridor, protecting key properties between these
patches will help provide a continuous link of relatively undisturbed habitat between the
Santa Rosa Plateau and the Cleveland National Forest. In addition to protecting as much
property as possible within each node, continued focus should be directed to connect
these nodes with the widest linkages possible. Through conservation easements and
reserve land, linkages between nodes 1 and 2 and between nodes 2 and 3 are nearly
continuous.

If possible, nodes should be connected by multiple linkages rather than relying on a
single link. For example, we have provided at least two examples where movement
between nodes is likely divided between two principal routes of travel: 1) between nodes
1 and 2, which include a northern route along Cole Creek (route A - Figure 22) and a
southern route along Avocado Mesa Road (route B), and 2) between nodes 3 and 4,
which include a northern route along the north side of Tenaja Road (route F) and a
southern route over the saddle (route G). Such design redundancy will provide multiple
avenues of animal travel across the Tenaja Corridor. In addition, these alternative routes
could prove valuable if a disturbance such as a fire disrupts a particular part of the Tenaja
Corridor.

Aside from maintaining multiple connections within the Tenaja Corridor, other
connections between the corridor and larger areas of habitat should also be considered.
Such regional, landscape linkages will promote the long-term viability of the Tenaja
Corridor, SRP, and Cleveland National Forest by allowing exchange of individuals from
other large core areas across the landscape. Several potential regional connections exist,
including connections to the north (to Cleveland National Forest via an unnamed
tributary to Los Alamos Creek) and to the south (to the Santa Margarita River, FPUD
property, and Camp Pendleton via De Luz Creek and associated tributaries). Two
additional connections between the SRP and larger core areas should be considered,
including 1) the eastern foothills of the Santa Rosa Plateau, which offer the best link to
connect the southeastern portion of the reserve with SMER, and 2) Sandia Creek, which
drains the southern portion of SRP and links to the Santa Margarita River, FPUD, and
BLM properties. The establishment of a network of corridors and core reserves across
the regional landscape will increase the likelihood of persistence of local populations
within both the Tenaja Corridor and the SRP.

Further management strategies can help ensure the long-term success of the Tenaja
Corridor. As development progresses within and around the Tenaja Corridor, natural
habitats and the wildlife they support will increasingly face a suite of environmental
impacts. Such edge effects will include non-native predators and competitors (e.g.
domestic dogs and cats), grazing and habitat disturbance by domestic livestock, invasive
plant species, fencing, light pollution, noise pollution, and urban runoff (Murcia 1995).
In addition, as human populations grow in the vicinity, more people will use the Tenaja
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Corridor for recreation, further degrading the natural environment. Such recreational
uses should be monitored, and if necessary, limited.

Our research has also found an adverse effect of roads on animal mortality, particularly
with amphibians. How to address these issues should be carefully considered before
future expansion of roadways throughout the area. Repaving events, as foreseen on
Corona Cala Camino, may not seem to contribute to additional impacts on road mortality.
However, repaving dirt roads results in vehicles traveling at faster speeds, thereby
increasing the likelihood of road kill. Further, paving typically leads to greater traffic
volumes since the road becomes more accessible to the general public, thus further
increasing road kill. Several management strategies can reduce animal mortality on roads
(Haas 2000). For large mammals, underpasses can be successful tools in forcing animals
under a roadway; proper fencing installed along the road will funnel animals through the
underpass and prevent them from surface crossing. Smaller culverts can be successful in
reducing road mortality of smaller vertebrates, such as reptiles and amphibians. Again,
proper fencing will ensure that these animals cannot gain access to the road surface. In
places where underpasses may not be feasible, warning lights, signs, or speed bumps can
be placed to warn motorists in areas of high animal crossing rates. These methods could
be particularly useful during rainfall events, when amphibians are more likely to be out
on the road.

Given the projected development in this area, the placement of future homesites within
and around the Tenaja Corridor will be critical. Homesite development that is still
compatible with connectivity will likely entail detailed, and perhaps complicated,
planning models that would analyze the best configuration of homesites for all developed
parcels within the Tenaja Corridor. In general, homesites should be situated as far from
the center of the Tenaja Corridor as possible, avoiding likely movement routes, sensitive
areas, and core habitat blocks. Often, this will require homesites to be positioned along
existing roads, rather than extending the homesite disturbance into the interior portions of
habitat. Clustering houses along roads will generally lessen the impact of the residence
on the corridor by minimizing constrictions to the Tenaja Corridor.

Finally, we recommend future monitoring of the Tenaja Corridor and surrounding areas.
We view the information presented in this report as baseline data on the distribution and
relative abundance of vertebrate species in the region. Clearly, other taxa, such as plants
and terrestrial and aquatic invertebrates, would need to be surveyed for a more complete
representation of biodiversity. Only with additional research and monitoring can the
effects of future landscape alterations and other environmental impacts be evaluated. We
hope that the data presented herein can serve as a foundation for such research. In
addition, analysis and interpretation of our survey data is ongoing. We plan to write-up
the results of select surveys (e.g. bird, bat, water quality, and road kill data) for
submission for publication as separate papers in scientific journals. In addition, we plan
to write a summary paper where we combine all data collected to synthesize, review, and
interpret overall diversity patterns in the Tenaja Corridor and southern Santa Ana
Mountains project area. We will submit final copies of these manuscripts as they are
completed.

18



Summary of Recommendations

provide a continuous link of relatively undisturbed habitat between the Santa
Rosa Plateau and the Cleveland National Forest with the widest linkages possible

nodes should be connected by multiple linkages

regional landscape linkages will promote the long-term viability

monitor for and if necessary (and where possible) limit edge effects including
non-native predators and competitors, grazing and habitat disturbance by
domestic livestock, invasive plant species, fencing, light pollution, noise

pollution, and urban runoff , and human recreation activities

consider adverse effect of roads and where possible use underpasses and culverts
with fences

homesites should be situated as far from the center of the Tenaja Corridor as
possible

develop future biodiversity monitoring of the Tenaja Corridor and surrounding
areas
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Table 9. Number of birds detected in the Tenaja corridor in Spring 1999 through point count surveys

Pitfall S

Arra

SPECIES 2 3 5 7 8|9 10 12 13 1416 18 20 22 25|26 27 29 31 32|33 35 36 39 40 l)lbflll_(‘l‘l:‘(())‘i-\
Acorn Woodpecker 5 3 3 1 4 4 3 718 9 3 4 5 3 7 11|14 8 5 10 19 187
American Crow s 2 7 2 8 7 4|2 3 8 5 1 2 12 2 4 2 6 74
American Kestrel 1 1
American Pipit 1 1
American Robin 1 1 1 3
Anna's Hummingbird 2 1 2 2|6 5 3 4 4 1 1 3]2 4 2 31 1 4 2 63
Ash-throated Flycatcher 5 3 3 5 31 5 3 120 3 3 1 4|3 4 2 2 5|6 2 2 2 6 94
Band-tailed Pigeon 1 1 5 7
Barn Swallow 2 1 3
Bewick's Wren 1 2 415 3 10 2 6 412 3 4 6 1 1 54
Black Phoebe 1 1 2
Black-chinned Hummingbird 1 1 2
Black-chinned Sparrow 6 5 1 4 1 2 2 111 24
Black-headed Grosbeak 4 1 14 3|1 2 3 1 11 2 6 30
Black-throated Gray Warbler 1 2 11 1 1 7
Blue Grosbeak 4 1 5
Blue-gray Gnatcatcher 1 1
Brown-headed Cowbird 12 1 1 1 2 8
Bullock's Oriole [ | 1 1 5
Bushtit 8 62 1 1 2 4 2 2 2 5 8 5 311 1 5 58
California Gnatcatcher 1|1 o2 5
California Quail 2 2 3 2 1 4 4 1 1 3 3 3 4 1 3 48 3 5 10 67
California Thrasher 2 2 2|1 4 5 4 1 7 4 312 3 3 3 6 1 7 3 63
California Towhee 5 1 203 2 2 5 2 1 1 7 31
Canyon Wren 2 2
California Kingbird 5 5
Cliff Swallow 132 1 1 17
Common Raven 2 2 2 6|1 1 1 12 1|3 10 4 2 1 218 2 3 1 65
Common Yellowthroat 2 3 1 1 1]3 1 314 2 3 24
Costa's Hummingbird 11 1 1 4 2 1)1 111 15
Downy Woodpecker 1 1
European Starling 11 3 3 101 4 1|15 11 2 4 4 60
Golden-crowned sparrow 1 1
Great Horned owl 4 4
Greater Roadrunner 1 1
Hermit Thrush 2 1 3
House Finch o1 1 3 3 2 1 302 2 11 1 31
House Wren 3 2 4 6 5 1 1 2 2 6 1 5 2 5 10(10 1 3 9 15 93
Hutton's Vireo 1 1 12 2 2 2 11
Killdeer 1 1
Lark Sparrow 1 1 1 13 301 1 2 2 2 18
Lazuli Bunting 4 1 2 1 1 9
Lesser Goldfinch 5 8 7 4 5]2 1 7 3 1 7 218 5 2 4 1 82
Lincoln's Sparrow 1 1 1 11 5
Mallard 1 31 2 1 1 1 10
Mountain Quail 1 11 11 2 4 0 3 2 26
Mourning Dove 6 5 3 1 1 1 1 2 3 3|3 2 1 313 2 3|7 4 7 5 5 71
Northern Flicker 301 1 1 4 111 2 11 1 18
Northern Harrier 1 1
Nuthatch 1 1
Nuttall's Woodpecker 1 2 5 1 2 1 301 1 17
Oak Titmouse 7 3 5 4 3|1 12 2 7 2 5 1 2 1 7 6|4 4 2 5 10 84
Orange-crowned Warbler 11 2 1 3 1 1 1 2 14
Phainopepla 2 1 2 2 1 1 1 301 1 1 16
Red-shouldered Hawk 1 2 1 2 o1 301 12
Red-tailed Hawk 1 2 3 1 2 1 1 1 12
Red-winged Blackbird 1 1
Rufous-crowned Sparrow 12 2 13 9
Sage Sparrow 2 1 1 1 5
Say's Phoebe 1 1
Scrub Jay 2 2 6 8 1 1 1 4 6 2 411 3 4 1 7|4 6 5 2 9 89
Song Sparrow 5 3 2 1 10 1 1 15 1 11 32
Spotted Towhee 7 5 53 6 4 6 52 2 3 7 5|6 6 8 9 221 12 6 4 6 140
Townsend's Warbler 2 4 4 3 13
Turkey Vulture 1|1 5 1 1 9
Warbling Vireo 1 1
Western Bluebird 1 2 4 3 2 1 13
Western Kingbird 2 2
Western Meadowlark 4 4 6 4 1[3 2 6 2 4|8 5 1 2 1 3 28 7 5 2 2 82
Western Wood-pewee 1 1 1 3
White-breasted Nuthatch 2 2 2 2 o1 11 2 2 17
White-crowned Sparrow 1 1 1 1 1 5
White-tailed Kite 2 1 1 1 7 6 211 2 23
Wilson's Warbler 1 1 1 2 2 1 1 3 12
Wrentit 4 6 419 14 12 10 11 2 8 10 8|11 14 8 7 4|14 2 3 2 163
Yellow Warbler 1 1
Yellow-rumped Warbler 2 2
Total # Detections per Array| 60 77 70 77 84|59 64 87 82 59|96 75 74 64 79|64 60 60 96 79 |218 100 133 83 148 2148
Total # Species per Array 22 27 26 27 27023 22 26 25 17|27 28 21 23 29|23 17 22 30 26|41 37 32 24 37 77
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Table 10. Number of birds detected in the Santa Ana Mountains project
area through Spring 2000 point count surveys

Species Total Species Totall
Acorn Woodpecker 149 Killdeer 20
Allen's Hummingbird 4 Lawrence Goldfinch 9
American Crow 326 Lark Sparrow 15
American Goldfinch 22 Lazuli Bunting 45
American Kestrel 17 Least Bell's Vireo 1
American Robin 20 Lesser Goldfinch 1025
Anna's Hummingbird 306 Loggerhead Shrike 1
Ash-throated Flycatcher 198 Mallard 30
Barn Swallow 1 Mourning Dove 391
Black-Chinned Hummingbird =~ 52 Mountain Quail 29
Black-chinned Sparrow 74 Nashville Warbler 2
Bewick's Wren 156 Northern Harrier 1
Blue-gray Gnatcatcher 15 Northern Mockingbird 78
Brown-headed Cowbird 69 Northern Rough-Winged Swalloy 29
Black-headed Grosbeak 41 Nuttall's Woodpecker 88
Blue Grosbeak 28 Oak Titmouse 162
Black Phoebe 77 Orange-crowned Warbler 86
Brewer's Blackbird 146 Oregon Junco 5
Black-throated Gray Warbler 1 Peacock 1
Band-Tailed Pigeon 32 Phainopepla 103
Bullock's Oriole 93 Pacific-Slope Flycatcher 69
Bushtit 423 Purple Finch 1
California Gnatcatcher 6 Ruby-Crowned Kinglet 1
California Kingbird 53 Rufous-crowned Sparrow 136
California Towhee 527 Red-necked Phalarope 3
Canyon Wren 3 Rock Dove 44
California Quail 145 Rooster 3
California Thrasher 155 Red-Shafted Flicker 83
Cassin's Vireo 1 Red-shouldered Hawk 43
Cedar Waxwing 10 Red-tailed Hawk 31
Chipping Sparrow 3 Red-winged Blackbird 153
Cliff Swallow 215 Sage Sparrow 14
Common Grand Dove 3 Say's Phoebe 14
Cooper's Hawk 7 Savannah Sparrow 10
Costa's Hummingbird 139 Song Sparrow 151
Common Raven 75 Spotted Towhee 560
Common Yellowthroat 67 Sharp-Shinned Hawk 1
Downy Woodpecker 1 Swaison's Hawk 1
Dusky Flycatcher 1 Tricolored Blackbird 5
European Starling 195 Townsend's Warbler 2
Fox Sparrow 1 Turkey Vulture 19
Great-Blue Heron 3 Warbling Vireo 3
Golden-crowned sparrow 2 White-breasted Nuthatch 4
Great Egret 1 White-crowned Sparrow 15
Gray Flycatcher 1 Western Bluebird 25
Greater Roadrunner 8 Western Kingbird 4
Grasshopper Sparrow 19 Western Meadowlark 121
Great-Tailed Grackle 2 Western Scrub Jay 226
Hairy Woodpecker 2 Western Tanager 2
Hermit Thrush 1 Western Wood-Pewee 4
Hermit Warbler 1 Wilson's Warbler 11
House Finch 821 Wrentit 561
Horned Lark 21 White-Tailed Swift 19
Hooded Oriole 40 Flycatcher Species 1
House Sparrow 60 Hummingbird Species 9
House Wren 160 Yellow-breasted Chat 27
Hutton's Vireo 37 Yellow-rumped Warbler 16

Yellow Warbler 27
Grand Total 9576




Table 11. Birds banded through Rapid Ornithological Inventories (ROI) in the Santa Ana Mountains project arez

Species Santa Margarita East Fork De Luz Los Alamos Tenaja Creek Grand Total
Allen's Hummingbird 1 1 2
Anna's Hummingbird 2 2
Ash-Throated Flycatcher 1 3 1 4 9
Black-chinned Hummingbird 1 1
Bewick's Wren 1 1 1 3
Brown-headed Cowbird 2 2
Black-headed Grosbeak 3 4 7
Blue Grosbeak 6 1 7
Black Phoebe 2 3 5
Bushtit 2 2 1 5
California Towhee 1 16 5 11 33
California Quail 5 5
California Thrasher 1 3 3 7
Common Yellowthroat 3 1 6 10
Grasshopper Sparrow 2 2
House Finch 5 1 6
Hooded Oriole 3 3
House Wren 1 2 3
Lawrence's Goldfinch 5 5
Lazuli Bunting 1 1
Least Bell's Vireo 1 1
Lesser Goldfinch 4 16 6 7 33
Mourning Dove 1 1
Nuttall's Woodpecker 3 1 4
Oak Titmouse 2 2 4 6 14
Orange-crowned Warbler 1 1 2
Oregon Junco 1 1
Pacific-slope Flycatcher 2 1 3
Rufous-crowned Sparrow 1 5 1 7
Red-shafted Flicker 3 3
Song Sparrow 9 10 1 1 21
Spotted Towhee 8 9 17 34
Swainson's Thrush 3 3
Warbling Vireo 1 1
Western Bluebird 1 1
Western Scrubjay 1 1
Wilson's Warbler 3 3
Wrentit 2 17 22 41
Total Captures 29 94 71 98 292
Total Species 11 24 19 22 38

35




Cl

6
91

6
6l

0l

so1adg [ejo ],
SO [BI0L

—_ N A —

WO w2 v en om0 o

— — o

- - = A — —

—_ —_ A~ — A

MmO —=<M¥MMmaxOomn

[ e p——
N - =

>DFHLNnOXAORZS ~

ASYNOD 4T0D AVAN-AFTED VINIINGL
Ad9ED ANOLS

D VIANVS dVAN

(N HLION ddTIVIL 9IS

HAOYD SNULD YIS

AN HLION-IdAS LV dA0UD SNLIATVONT dVAN
45905 HLNOS

4DY0D TVILNAD

H5Y0O HLION

NOILV.LS HOIAM dA09V W14

PPO

YALNAD SHOLISIA ANIHAG-NVALV1d VSOd VINVS
TTIH LNFWNNOW dVAN dANOd-NVdLV1d VSOY VINVS
I 4 100-NVALVTd VSOd VINVS

OHONN ATIVD dVAN-VIVNHL

ZN'Tdd 49ddN-VIVNAL

ZNTdd J9MOT-VIVNAL

ALYddOdd MOA-VIVNAL

ALY4dOdd MOd IVAN ANOd-VIVNAL

VSdN OANOdTd-VIVNAL

D VIVNAL 40 9IdL/OfdIA-VIVNAL

NOILVLS 3d1d dTO/Ad9dD VIVNAL-AND

A9 SONVTV SOT-AND

(3583 0] JSaM WI0.IJ PAIIP.I0) I0PLLIOD) leud],

dpsIdig
UWIIISIAN

JuseN
WIASIN

SOl
Paj00-[[ews

yeq
paNE -394
PaoOg

ALIS ATANNS

0007 ‘6661 Jowwns pue gurids Jurmp eaae 3d3fo.ad

SUTEJUNOJA] BUY BJUES Y UIYIIM PI)IIIP sa12ads jeq “71 d[qe L

36




6L 9L  0¥9l 88 €LY €LL 0501 0LS L0l S 901 S 80 v'0 S¢  S€ 0T 9Vl oM 09
SL TL  ST91 8IST Sovl 8871 0+01 086 8 69 S8 SL 80 80 S¢ 0 861 VLI oM €S
€8  ¥L  TILI 8evT o1 €921 0821 096 101 €€ 96 6€ 60 L0 ST 0l 6% TII oM 0S
€8 9L  0LOS €0€T 0SLT 8€TT 00sT 0801 STII  6€ €71 4% 91 L0 Sl 0 €0T ¢8I oM 6v
T8 €L 8TSI €ovl 324! €LT1 0201 096 v'6 €8 701 76 80 80 S¢ 0 €T €L oM 9t
L'S 6L  9¢SI 89¥1 6971 8871 066 v16 6 TL 6 LS 80 L0 Sl ST  1ST  §9I oM 44
T8 I'S  86SI 4391 1€S1 00€T 0501 $96 L8 S'L 06 88 80 80 S¢ 0 8TC TLI oM 9%
T8 6L 9791 89¥1 80ST L1TT 00IT  O¥OT 86 99  SOI YL 80 L0 S¢ 0 TIT 191 oM W
9L €L 1501 $96 6¥6 608 1L9 S99 69 ¥S €L 8¢ S0 S0 0 0 661 S9I oM It
T8  ¥9  S6SI ¥SET 6971 SSTI 080T 0101 88 L9 76 SL 80 L0 0 0 T€T €L oM ov
T8 L9 1S€T 9€9 8¥7T ves 0€61 oL €01 S 0TI 09 71 €0 S¢  S€  ¥ST L9l oM 6€
9L 9 6.8 LSt 916 Sor 009 98% v6  S9v  II1I 6S ¥0 70 S¢ 0 L9T T6l oM 8¢
€8  $9 TSI 434! LTPT LETT $96 196 801 8 801 6 80 L0 ¢ 0 S€ 611 oM 43
€8 ¥9 SVl 0ST1 LTET 098 S06 998 LTI €L Tl S8 L0 90 00l 0f €T 67Tl oM 1€
€8  ¥L  6LTI 788 YLIT 608 65 65 €€l L LST 8L 90 v0 s¢ 0z LT LOT oM 0€
6L 89 LIyl S6T1 85€T €ST1 SL6 LL8 66 9 011 99 L0 90 ¢ 0 SvT €6l oM 6T
$8  LL  89TI 198 LLTT 6L 08S 8LS €1 $9 €51 7L 90 v0 S¢€ 0l 997 80T oM 8T
¥'8  T'L  L9ST 8601 0971 €001 0€€T 0SL 6'8 ¥'s 001 09 80 S0 S¢ 0 91T 18I oM 9T
T8 S9 L8Pl €Tyl Seel 65T1 €66 886 6 6L 86 88 80 L0 S¢  S€  voT 61 oM ST
88  ¥9  T9€I 0€T1 T611 YLIT 998 S8 01 L 901 S8 L0 90 S S ¥ 98I oM ¥T
T8 69  POLI 0091 4491 434! 1111 9¢6 6 8 66 16 60 80 S¢  0€ 91T LLI oM €T
T8 I'L  TTLI 0191 LIST 8TY1 0SIT 0011 01 €8 0Il 76 60 80 S¢  S€  TIT 891 oM 44
I8 89  89LT 6€ST 6951 16€1 0S0T 00T  §°8 89 76 SL 60 80 s¢  SI 0z 81 oM 1z
'8  ¥L  TELT SS91 8091 SSpl 00¥T  06S1 98 TL 86 6L 60 80 S¢ 0 81T €61 oM 0T
¥8 T'L  6LST TTST 86€1 LYET 0S0T 0201 80T €8  ¥II 06 80 80 S¢ 0T €07 €Ll oM LT
T8 69  S8SLI 991 6TS1 €151 0SIT  OSIT 96 TL S6 18 60 L0 01 0 60T VLI oM 91
€8 L9  T6SI 98¥1 SLET 9LT1 0601 000T 96 8L 96 LS 80 L0 S¢ 0 €0T ST oM SI
9L L9  T0LT SLy 7651 66€ 00¥1  OFOT  +'6 LS 96 €9 60 70 S¢ 0 T 991 oM vl
8L 69 006 8¥T 206 902 019 06€ L6 9T €01 € ¥0 10 0z 01 ST €91 oM L
3 YL S9p 6€€ 68€ €T 68T 79t 86 S 68 IS 4 70 S¢ 01  T6I 8Tl oM S
Xew uru Xew uru Xew uru Xew uru Xew uru Xew uru Xeuw uru xXeu uru xXeu uru :oma:::uo .BH—E-Z
Hd (0) &yaponpuo) Aagonpuo)y  (wdd) spipos ‘@'l 'IOW'O'A %'0°d Kyuiesg Apiqang,  dudy, 19jeA|

“Ea.1€ }2010.1d SUIEJUNOLY EUY EJUES UIJIAL SUONE)S SUI[AUES 10} SI0)oWeIed AJ[EnD 19JEAL €1 OIqEL

37



8L 8L 91¢ 91¢ 765 765 9¢¢ 9¢¢ 96 S eI ¢ 0 0 SI ST LTE  LTE Aip €9
9L I'L  Tovl €eel L8I1 1LOT 0 0 96 88 66 08 L0 L0 0 0 LT 81 Kip 9
6 99 LS8 L18 ovL 769 0 0 S0T €% 601 Ly ¥'0 ¥'0 0 0 6LT LI Kip 19
78 6L 1L 79¢ 86S 9% 0 0 I'6 88 38 38 €0 €0 0 0 SST  6¢I Kip 6S
6L 6L  vI01 001 L8 6LL 0 0 €8 vL 6L 8L S0 S0 0 0 9LT g€l Kip LS
€L €L 098 L ian Sss 0 0 6Y 8Y 0S Ly ¥'0 ¥'0 0 0 891 6T Kip 95
L 1L Ly LEE 347 0LT 0 0 9 1'9 SL 19 0 4] 0 0 TST 9vI Kip SS
8L 9L €65 6LE S19 01¢ 0 0 ¥'9 €9 8L S9 €0 0 0 0 VLT 96I Kip ¥S
6L vL 6111 8401 S68 788 0 0 L 8T 0L 6¢ 90 S0 0 0 TSI ST Kip 43
9L 9L 65Y 65Y 06€ 06€ 0 0 S8 '8 68 68 0 4] 0 0 TLIL TLI Kip IS
6L LL 1802 002 SI81 ¥6S1 0€91 0€91 86 €9 L6 89 I'l I ¢ s¢ 0T ¢yl Kip 34
6L €L  LOLI S691 1294 ILET 0 0 0T L8 001 06 60 60 0 0 LLT Lyl Kip Ly
€8 €8  0STI 0SzI1 8L01 8L01 0 0 LOT  LOT 1T I 90 90 0 0 8LI SLI Kip St
I'6 L9 LLS 86€ 19 98¢ 0 0 TET 99 961 68 €0 0 0 0 60¢ ¥€C Kip LE
8L 8L %34 %34 L8E L8E 0 0 86 86 80T S80I 0 0 0 0 S0z €S0t Kip 9¢
¥'8 $9  TISI SLY1 LOST 6621 0001 0001 T'IT  T6  SE¢I SOI 80 L0 0 0 6%T 88l Kip ¢
8L v9  pIgl ssTl P8I11 L10T 0 0 ¥'6 v'8 ¥6 €6 L0 90 0 0 861 TSI Kip 43
78 99  €opl 239 Y44l 1911 ov6 ov6  TII  §8  LET 20T L0 L0 0 0 8St T8I Kip €¢
8L I'L  LbLl L9ST covl 16€1 0 0 6'8 9'8 S6 €6 60 80 0 0 161 SLI Kip LT
€8 €8 LIVl L1 00S1 00ST 0 0 LT LT 09T 091 L0 L0 0 0 8T 8T Kip 61
69 L9 0Ll €601 €Tel 816 0 0 Y S0 IS S L0 S0 SI ST  T€T L9l Kip 81
YL SY 709 €5¢ S0S €LT 0 0 978  t'¢ 8L ¢ €0 4] 0 0 L9T T¢I Kip €l
vy vy 0S¢ 0S¢ 881 881 0 0 €6 €6 98 98 1'0 1'0 0c 0T 611 611 Kip 4
'L ¥§ SI¢ 00€ 8I¢ 0S¢ S61 S61 L1 I's T IS 0 1'0 0c 0 VLT 191 Kip 1
8y 8t 98 98 98 98 0 0 ¥0  ¥0I  0€T  OfI 0 0 0c 0T TST TSt Kip 01
$9 69 44 44 Y01 Y01 0 0 8Tl 87l TEl  TEl 1'0 1'0 0 0 €LT €Ll Kip 6
LL 89 S8¢ €51 8¢ 4! 0 0 '8 vL 06 S8 0 1'0 ¢ ST 6ST TSI Kip 8
L SL L61 L61 891 891 0 0 4 4 4 S YA 1'0 1'0 0€ 0€  TLT TLI Kip 9
96 9L €€s 91¢ 19% €€T 0 0 86 I'¢ ¥6 €¢ €0 0 S Sb 81 TII Kip v
89 89 6S1 6S1 611 611 0 0 €6 €6 06 06 1'0 1'0 0€ 0€ 4 4 Kip €
L'L L 79¢ 961 7S Wl S9¢ S9¢ 01 LT 06 0c €0 1'0 0€ ST 60T 90l Kip 4
89 89 902 902 SS1 SS1 0 0 66 66 S6 S6 1'0 1'0 0oc o0t T 4 Kip I
Xew uru Xew uru Xew uru Xew uru Xew uru Xew uru Xeuw uru xXeu uru Xeu uru :o_a::-co .-@EE-—Z
(0) Kyaponpuo) Aagonpuo)y  (wdd) spipos ‘@'l IOW'O'A % 0'd INTLT (N Apiqang,  dudy, 1R

“Ea.1€ J20l0.1d SUIEJUNOLY EUY EJUES UIIIAL SUONE)S SUI[AIUES 10} SIojoweted AJ[EnD J9JEAL (- PONULUO))) £ I[AEL

38



3[qe[reAE BJep ON = -

ejep Aijepow ojdwodut 0 np suonoajop Y3iu AIp pue Jom Jo wns [enba jou ABW SUONOIP JO IIGUINU [BIOL, = 4

[l ST S0l S9p S0S 191 €6 TV.LOL|
1 0 0 0 [ (1005opeds U)o\ ) 7 Y 11{dDOS
1 0 0 0 1 (So13001) BILION[E)) DULLADPDD DIAF]
8 0 0 L 1 (sowads Soxyoon) dds vjdry
1 0 1 [ 8 (Soxy0an otjiovg) vjj15a4 vl
€l 0 T S 9 (peoy wiIso ) spa.og ofng| 9 9 000T °S TEIN - 000 ‘91 uef S€ BSOY BJUES BIA
1 0 1 0 0 (Soxng) puviagsaiwo vupy|
1 - - - - (sa10ads o1 UNAILLY) *dds snosdutoLog
1 0 0 0 1 (oeusSury erwopiye)) smynias sujado.duny
1 0 - 1 - soroads ju1 ooxeduvy) “dds sduopodicy
1 0 0 0 1 (OBUSO[LI WINNSIA) SIPLUA SHDIOL)
1 0 1 0 0 (eUSA[IEI PUOWIRIP PAY) L2GNL SHDIOL)
1 0 0 0 1 (aopurwe[Es J0pud[s dIoed) snoifiond sdasoyov.upg|
8 0 0 9 z (Sox0am otp1ovg) vjj15a4 Dl
80T s €€ i il (proy wisop) swaioq ofng | ze vl 000T ‘ST BN - 6661 1 924 98 peoy efewd
€ 0 1 1 1 (So13001} BILION[E)) DULLADPDY DIAF]
L1 1 T 4l 4 (pro) UISIN) $D2.10G Ofing
18 1 € 4l <] (Sox0am otp1ovg) vjj15a4 vl
1€l 0 0 fral € (sar0ads Soyoon) ‘dds vjap| L S 000T ‘S T8I - 000 ‘L1 uef 91 QAL Y021 BIpuES
o1 1 0 8 1 (peoy wiIso ) spa.og ofng| 9 9 000T ° TEIN - 000 ‘91 uef L9 peoy vruwIope)) oyouey|
0 0 0 0 0 pa1001p Sunrou( ¢ 1 000T ‘7 BN - 6661 ‘1T 9 91 sopen so]
1 0 0 0 1 (19puBWIR[ES [2210G1Y) SLIGNSH] SoPIOUY
4 0 0 1 1 (1M BIWIOJI[BD) 1SO.401 DYILILL
T 0 0 1 1 (oogopeds wsdrso) 7 y sndopydpog
L 0 0 0 L (So13001} BILION[E)) DULLADPDD DIAF]
43 0 0 St 61 (pro) UISIN) $D2.10q 0fing
6L 0 € St 19 (Soxyoon ot1owd) pjjiSaL )iz
L6 T 1 8 o1 (satoads Soyoon) “dds vjap| 01 9 000T °S T8N - 6661 ‘1T 924 9T proy znaq
1 0 1 0 0 saroads Juapor umouyun
4 0 0 0 T (Sox0am otp1oeg) vjj15a4 vl
18 1 € 4 s€ (proy wiso ) swaioq ofng| 8T €l 000T ‘ST BN - 6661 ‘1 94 91 PEOY 15310, PUBIOAI]D)
1 0 1 0 0 (peoy uIISap) svadoq ofng| g z 000T ‘S BN - 6661 ‘01 TN 9T ounwe)) BJe) BUOI0))|
1 - - - - sa1oads Juapox umowyun
1 - - - - (sarads asnowr joxood) “dds sndiporavy)
4 0 0 1 1 soroads emueie)
4 0 0 0 T (Sox0an otj1ovg) vjj15a4 vl
09 ¥ S 91 s€ (peoy wawsop) spa.oq ofng| gz Pl 0002 ‘ST KB - 6661 ‘1T 994 9 POy YA uouI]D)
1 1 0 0 0 (ovyeus saydony) smonajouvjou swydonyiy|
1 0 0 0 1 (Soean oyroeg) pyjiSad vigy| 9 1 0002 b I - 6661 12 92 ezl ARp—
1 0 0 0 1 (sowads Soxyoon) dds vjdry
¢ 0 ! 0 ! (proywiansop) spatoq ofng| L S 000T *L T8N - 6661 ‘6T Unf 1 OYonIN 3P 1)
€ - - 0 1 (oogopeds urrso) 7 y sndopydpog
€ - - 1 z (Soxean otpioeg) vjj15a4 vl
81 - - T 91 (peoy wiiso ) spa.og ofng| o € 000T ‘S eI - 000Z ‘01 921 s 0qo 2q/0euedwo) de)
1 0 1 0 0 saroads Juapor umouyun
6 1 0 0 8 (Boyoan oyroeq) vjji5a.1 vja| (paddew jou)
It 0 9 L 8T (peoy wiIso ) spa.og ofng| 6 L 000T ‘ST ABIN - 6661 ‘9T TEIN 91 (uip) misa1) e
1 1 - 0 - so1pads pa1q umowyun
1 0 0 0 1 (1005opeds uIoIsIN ) / Y 11 dDog
6 0 0 6 0 (sowads Soxyoan) - dds vz
61 0 0 L 4l (Sox0am otj1ovg) vjj15a4 vl
431 L 4 L 9 (proy wioyso) swaioq ofng| 11 01 0007 ‘97 KeIN - 6661 “9T BN L01 ©}S31) BT LPIUGAY
a peaa [ sy | peea | eanv Ta | em
o huﬂ.L:Z oL WEIN A1Q TUBIN M porarq sopads [Pardmes SIUBIN sajeq Aoang (wy) yiuog yasuel], peoy

SU0NII( JO JquInN

SA3AIns SuIALIp Jys1u ueiqiydure 3urinp eaae 3d3load euy ejueg ur pajdd)ap saAAS 1 dqe],

39



Table 15. Species detected in Santa Ana

project area during road kill surveys.

Road Transect

Length (km)

Survey Dates Days Sampled

Species Detected

# Detections

Avenida La Cresta

Calle de Mucho

Carancho Rd.

Clinton Keith Road

Corona Cala Camino

De Luz Road

Interstate 15 Northbound

Interstate 15 Southbound

Rainbow Canyon Road

Rancho California Road

Sandia Creek Drive

Tenaja Road

Via Santa Rosa

10.7

123

9.6

2.6

26.2

10.2

10.6

9.6

6.7

8.6

3.5

Jan 15, 2000 - Aug 15, 2000 45

Jan 15, 2000 - Aug 15, 2000 45

Jan 18, 2000 - Aug 15, 2000 39

Jan 15, 2000 - Aug 15, 2000 45

Jan 15, 2000 - Aug 15, 2000 45

Jan 17, 2000 - Aug 15, 2000 41

Jan 18, 2000 - Aug 15, 2000 38

Jan 18, 2000 - Aug 15, 2000 38

Jan 18, 2000 - Aug 15, 2000 38

Jan 17, 2000 - Aug 15, 2000 41

Jan 17, 2000 - Aug 15, 2000 41

Jan 15, 2000 - Aug 15, 2000 45

Jan 17, 2000 - Aug 15, 2000 41

Bufo boreas (Western toad)

Spermophilus beecheyi (Beechey ground squirrel)
Buteo lineatus (Red-shouldered hawk)
Canis latrans (Coyote)

Lichanura trivirgata (Rosy boa)
Masticophis lateralis (Striped racer)
Pituophis melanoleucus (Gopher snake)
Sialia mexicana (Western bluebird)
Sturnella neglecta (Western meadowlark)
Sylvilagus spp. (rabbit species)

unknown bird species

Pituophis melanoleucus (Gopher snake)

Bufo boreas (Western toad)

Spermophilus beecheyi (Beechey ground squirrel)
Scapanus latimanus (California mole)

unknown snake species

Bufo boreas (Western toad)

Procyon lotor (Raccoon)

[ Aimophila ruficeps (Rufous-crowned sparrow)
Canis latrans (Coyote)

Corvus brachyrhynchos (American crow)
\Melanerpes formicivorus (Acorn woodpecker)
Pituophis melanoleucus (Gopher snake)
Spermophilus beecheyi (Beechey ground squirrel)
Tyto alba (Barn owl)

unknown bird species

unknown lizard species

Spermophilus beecheyi (Beechey ground squirrel)
Bufo boreas (Western toad)

Pituophis melanoleucus (Gopher snake)
unknown snake species

Crotalus ruber (Red diamond rattlesnake)
Didelphis virginiana (Virginia opossum)
Masticophis lateralis (Striped racer)

Neotoma fuscipes (Dusky-footed wood rat)
Sylvilagus spp. (rabbit species)

Toxostoma redivivum (California thrasher)

Canis familiaris (domestic dog)
chicken

Masticophis lateralis (Striped racer)
Tyto alba (Barn owl)

Canis latrans (Coyote)

Canis familiaris (Domestic dog)
Sylvilagus spp. (rabbit species)
Memphitis memphitis (Striped skunk)
Urocyon cinereoargenteus (Gray fox)

Spermophilus beecheyi (Beechey ground squirrel)
Didelphis virginiana (Virginia opossum)
Sylvilagus spp. (rabbit species)

Memphitis memphitis (Striped skunk)
Masticophis lateralis (Striped racer)

Canis familiaris (Domestic dog)

Canis latrans (Coyote)

Felis catus (Domestic cat)

Felis rufus (Bobcat)

Neotoma spp. (wood rat species)

Anas platyrhynchos (Mallard)
Didelphis virginiana (Virginia opossum)
Spermophilus beecheyi (Beechey ground squirrel)

Spermophilus beecheyi (Beechey ground squirrel)
Canis latrans (Coyote)

Bufo boreas (Western toad)

Masticophis flagellum (Coachwhip)

Neotoma fuscipes (Dusky-footed wood rat)
Pituophis melanoleucus (Gopher snake)
Sylvilagus spp. (rabbit species)

unknown bird species

unknown owl species

Bufo boreas (Western toad)

Spermophilus beecheyi (Beechey ground squirrel)
Sylvilagus spp. (rabbit species)

Coluber constrictor (Racer)

Lampropeltis getulus (California kingsnake)
unknown bird species

nothing detected
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Table 16. Species detections within the four Tenaja habitat nodes.

Total Nodes Detected in
Node 1 Node 2 Node3 Node4 Detected all nodes

HERPETOFAUNA
Pacific slender salamander X X X X
Arboreal salamander
Monterey salamander X X X
California Newt X
Pacific treefrog X X X X
Western toad X X
Western pond turtle
Southern alligator lizard X X X
Gilbert skink
Western skink
Western whiptail
Western fence lizard
Granite spiny lizard
Side blotched lizard X
Coast horned lizard

F T B B

F T B B

Yellow-bellied racer

Ringneck snake

Night Snake

California Kingsnake X
Striped racer X
Gopher snake

Two-striped garter snake X X
Speckled rattlesnake X
Red diamond rattlesnake

Southern pacific rattlesnake X X
Western patch-nosed snake

Total Herp Species 14 15 17 17
# Pitfall Arrays per Node 8 7 7 6

il
tal
Lol ]

Lol ]
O — =~ A~ WWOoORrA—DB—~BAbAbhb—~Bhodhbhr—WwWer—o>hi

SMALL MAMMALS
Peromyscus species
Deer mouse

California mouse
Brush mouse

Desert shrew

F T B B

Ornate shrew

California vole

Botta’s pocket gohper X
Western harvest mouse

T B B R I
T B B I

Fo T B B - B B

Desert cottontail
Chaetodipus species X X X
California pocket mouse

House mouse

Total Small Mammal Species 11 9 10 10
# Pitfall Arrays per Node 8 7 7 6

—_— o= A DB WDR DA WD
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Table 16 (Continued - 2)

. Species detections within the four Tenaja habitat nodes.

BIRDS

Acorn Woodpecker
American Crow
American Kestrel
American Pipit
American Robin
Anna’s Hummingbird
Ash-throated Flycatcher
Band-tailed Pigeon
Barn Swallow
Bewick’s Wren
Black Phoebe

Node 1

Black-chinned Hummingbird

Black-chinned Sparrow
Black-headed Grosbeak

Black-throated Gray Warbler

Blue Grosbeak
Blue-gray Gnatcatcher
Brown-headed Cowbird
Bullock’s Oriole
Bushtit

California Gnatcatcher
California Quail
California Thrasher
California Towhee
Canyon Wren
California Kingbird
Cliff Swallow
Common Raven
Common Yellowthroat
Costa’s Hummingbird
Downy Woodpecker
European Starling
Golden-crowned sparrow
Great Horned owl
Greater Roadrunner
Hermit Thrush

House Finch

House Wren

Hutton’s Vireo
Killdeer

Lark Sparrow

Lazuli Bunting

Lesser Goldfinch
Lincoln’s Sparrow
Mallard

Mountain Quail
Mourning Dove
Northern Flicker

LT B B - R

E T B B

LT ]

Node 2

il

LT ]

Ea T I ]

LT ]

Lol ]

Node 3

E T B B

Node 4

Ea T B B - R ]

F T B B

il LT ]

E T B B R

Total Nodes Detected in

Detected all nodes
4 X
4 X
1
1
2
4 X
4 X
2
2
3
1
2
3
3
2
1
1
1
2
4
2
4 X
4 X
3
1
1
2
4 X
3
3
1
4 X
0
1
1
1
3
4 X
4 X
0
4 X
1
4 X
3
3
3
4 X
4 X
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Table 16 (Continued - 3). Species detections within the four Tenaja habitat nodes.

Total Nodes Detected in
Node 1 Node 2 Node3 Node4 Detected all nodes

BIRDS (continued)
Northern Harrier
Nuthatch
Nuttall’s Woodpecker X
Oak Titmouse
Orange-crowned Warbler
Phainopepla
Red-shouldered Hawk
Red-tailed Hawk
Red-winged Blackbird
Rufous-crowned Sparrow
Sage Sparrow X X
Say's Phoebe
Scrub Jay X X
Song Sparrow X X
Spotted Towhee X
Townsend’s Warbler X
Turkey Vulture X
Warbling Vireo
Western Bluebird X
Western Kingbird
Western Meadowlark X X
Western Wood-pewee
White-breasted Nuthatch X X
White-crowned Sparrow
White-tailed Kite X
Wilson’s Warbler
Wrentit X X X
Yellow Warbler
Yellow-rumped Warber X
Total Bird Species 45 42 41 57
# Point Count Stations per Node 5 5 3 4

F T B B
E T B B

F T B B
il F T B B
il F T B B

Lol ]

E T B B I R B
—_ o= BN NN BN DEOWONWWEDR~RFDNDNARDNDWWWDRWRO

BATS
Big Brown Bat X X X X
California Myotis X X

Mexican Free-Tailed Bat X X

Pallid Bat

Pocketed Free-Tailed Bat X X X
Small-Footed Myotis X

Western Mastiff

Western Pipistrelle X X
Western Red Bat

Yuma Myotis

Total Bat Species
Sampling Sites per Node

W= D= W o W Wk

a0 X x
w
=2

LARGE MAMMALS
Coyote

Dog

Gray fox

Mountain Lion

Bobcat

Mule deer

Virginia opossum
Striped skunk X X
American Badger X

Raccoon X X

Long-tailed weasel X

Total Large Mammal Species 5 9 8 6
Track Nights (# transects) 96 (1) 173 (1) 119 (1) 99 (1)
Camera Nights (# cameras) 529(1) 726(3) 722 (7) 426 (2)
Total Samping Effort 625 899 841 525

Ea T B B - ]

E T B B -

— N =N~ A ANDWRAS DN
il

TOTAL VERTEBRATE SPECIE! 83 78 83 94
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Figure 12. Location of Rapid Ornithological Inventory (ROI) sampling stations in Santa Ana Mountains study area.
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Appendix. Representative photographs from camera stations.

Avocado Mesa camera station.

Bobcat Coyote

Mule Deer

Old Avocado Mesa camera station.

Gray Fox Opossum
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Appendix (Continued — 2). Representative photographs from camera stations.

Corte Colinga camera station.

Bobcat | Gray Fox

Raccoon Striped Skunk

67



Appendix (Continued — 3). Representative photographs from camera stations.

Corriente camera station.

Coyote Mule Deer

De Luz camera station.

Bobcat
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Appendix (Continued — 4). Representative photographs from camera stations.

De Luz camera station.

Mule Deer

DOW camera station.

Bobcat

oot

Forest camera station.

Mountain Lion Raccoon
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Appendix (Continued — 5). Representative photographs from camera stations.

La Cresta camera station.

Calle de Mucho Camera station.

Coyote o ‘ 1 Mule Deer
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Appendix (Continued — 6). Representative photographs from camera stations.

Viejo camera station.

AEL

Coyote

by
& y
Gray Fox Striped Skunk

Calle Viento camera station.

Bobcat Coyote
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Appendix (Continued — 7). Representative photographs from camera stations.

Calle Viento camera station.

k:."
Mule Deer

W Lol

Raccoon

Coyote
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