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INTRODUCTION

Scientists contend that we are atfibvefront of Earth’ssixth mass extinction
(Wake and Vredenburg, 2008). Previous negsctions, extending as far back as 439
million years, were triggered by colossal natural events such as widespread glaciations,
bolide impacts, flood volcanism, seafloorespding, and a giant asteroid impact. In
contrast to these natural causes, todayth shass extinction is being driven by intense
human pressures such asrtan population growth, overuse of resources, pollution,
habitat conversion, climate change, invasive species, and emergent diseases (Wake and
Vredenburg, 2008).

At the First World Congress of Haxfology in 1989, scidists “became
concerned about widespread amphibian paoon declines . . . 7 (Stuart et al.,
2004:1783). As of 2008, a third or more of the world’s 6300 identified amphibian
species were threatened with extinctioraf® and Vredenburg, 2008). The International
Union for Conservation of Nature (IUCNRed List in 2013 evaluated 52,667 animal
species; of these, 11,092 #necatened with extinctioand 741 have gone extinct.
Amphibians are among the groups most afféctvith 1948 threatened with extinction
and 36 extinctions. Of the three ordersoifphibians, frogs (order Anura), salamanders
(order Caudata) and caecilians (order @Ggphiona), salamanders are least familiar in
North America, attributed btheir "secretive nature amacturnal habits” (Petranka,
1998:1). Salamanders are valuable fmestigating “conceptual and theoretical

problems in evolution, ecology, animal bel@yiphysiology, genetics, and cell biology”












populations that are fragmented into maualg-populations that exchange inhabitants
(Allaby, 2010). As humans build and expandastructures, habitats are fragmented.
As a result, metapopulation inhabitants are separated from other metapopulation
inhabitants due to lost of dispersal corridors and habgat(larsh and Trenham, 2001).

A key factor in amphibian declinestise loss of wetland habitats. Wetland
habitats support aquatic communities and ttestruction wipes out populations. In the
United States (lower 48), an estimated 58%wetlands have been lost. California has
the highest percentage loss of wetlands enUls, at 91%, primarily due to agriculture
and urban development (Dahl, 1990). Altenasido wetlands are of serious concern
because they are easily modified by urldavelopment. Wetlands are surrounded by
terrestrial habitat which animals, such agphibhians, use. There have been correlations
between surrounding forested habitasland amphibian reductions (Rubbo and
Kiesecker, 2004).

Urbanization is a pervagvthreat to many specié®ury and Ruth, 1972; Czech
et al., 2000; McKinney, 2002). Asiman populations continte increase, urban sprawl
grows and consumes land. Designing urdaas to grow verally rather than
horizontally can reduce the amount of consutaed, however urbanigan in itself still
depletes natural resources, harming natoaimunities (Czech et al., 2000). With urban
sprawl has come roads. From dirt roadsnultilane highways, to railroads, by their
very nature roads remove habitat and divadescapes. In the United States 19% of the
land area is ecologically affected by pubibh@ad systems and associated vehicles

(Forman, 2000). “Road ecology” looks at egptal flows and their disruptions due to



landscape fragmentation (Shilling, 2007). Roads affect the ecosystem of aquatic and
terrestrial communities in several diffetevays. Trombulak and Frissell (2000:19)
identify seven kinds of effects that roads have on these animal communities: . .. (1)
increased mortality from road construction), ifcreased mortality from collision with
vehicles, (3) modification of animal behavior, (4) alteratbbthe physical environment,
(5) alteration of the chemical environment, (6) spread of exotic species, (7) increased
alteration and use of habitats by humans.”

Scientists agree that ammbian populations throughout the world have been
declining as a result of ations to the environmeng&cological flows around road
systems are critical for nature protection (Forman, 2000). Though road mortality has
received less of the blame for declinespasiderable amount of research documents
road mortality in amphibians (van Geld&®73; Fahrig et al., 1995; Trombulak and
Frissell, 2000; Hels and Buchwald, 2001)udiés of traffic loads and movement rates
have indicated that vehicular traffic kidenphibians and has an effect on population
sizes (Carr and Fahrig, 2001). Amphibdispersal to breeding ponds may directly
increase road exposure (Eigenbrod et al., 2068r smaller populations, road impacts
significantly increase the risk of extinati (Carr and Fahrig,0®1). Aquatic-breeding
amphibians are more vulnerable to road mortality than most other species due to breeding
migrations to and from preferred terredthabitat locations (Hels and Buchwald, 2001).

Scientists working at the Information Center for the Environment (ICE) at the
University of California at Dais have built an online system where observers can input

data from roadkill discovered in the field’he database, called the California Roadkill









humidity and dry environments and theiimskiust remain moist to survive. For
terrestrial salamanders, a mattweest provides shade and dense leaf cover that reduces
evaporation, retaininghoisture in the ground.

Salamanders prefer habitats that are wih insects. They are predatory animals
that feed primarily on small aquatic and tetmesinvertebrates (Petranka, 1998). Larger
salamanders are known to prey on fish, ssakmall mammals, and birds (Petranka,
1998).

The life cycle for many salamanders is biphasic, meaning they undergo
metamorphosis. Salamanders exhibit three typical life history patterns in North America.
For example, the adult female mole saladex (Family: Ambystomatidae) lays fertilized
eggs in ponds and streams where the lawkéatch and grow. After metamorphosing
into juveniles, the salamander estivates in upland habitats only to return to the water in
future breeding seasons. The first life digtpattern, water/land, describes a salamander
born in water and living on land. A second life history pattern, wedgef, occurs when
terrestrial habitats amot conducive for survival andetlspecies lives in a permanent
aguatic habitat. A third lifaistory pattern, land/land, occushere terrestrial species lay
their eggs in hidden sites; under moist decaying logs, moist rock cleavage, or moist
underground microhabitats and fully formgaling hatch out into teestrial habitats

(Petranka, 1998).
























Caltrans drainage channel (Ruth, 1988he following rainy season—drought year
(1978-79), used the same methods as 197s@8on, which indicated a population of
1350 (Ruth, 1988). The most recent study2007-08, indicates populations have

decreased to 734 + 149 (Allaback and Laabs, personal communications).

Table 1.—Valencia Lagoon SCLTS population estimates.
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Reed (1978) conducted road survey$Bonita Drive across from Valencia
Lagoon while conducting a SCLTS populationdst for USFWS. Reed (1978) expended
338 hours searching for SCLTS on roads wherestimated five percent (4 of 72 known
SCLTS individuals) were killed withithe neighborhood surrounding Valencia Lagoon.
Road survey observations were performed between 1730 h and 0200 h. Roads were
walked from three to six hours for each favorable night (Reed, 1978).

Seascape Pond #3 was built in 1999 asqdaatHabitat Conservation Plan (HCP)

at the Seascape Uplands residential devedopin Aptos. Popalion studies indicate
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FIG. 5.—Study sites; Valencia Lagoon, Caltsaifrainage channel/pond, and Seascape
Pond #3.

The length of Bonita Drive is approximately 3.2 km. Its southern most access
terminates at San Andreas Road (Soutkeroff Highway 1) ad its northern most
access ends at Club House Drive, ofRad Del Mar Boulevard. The southern
termination of Freedom Boulevard bisect®iBonita Drive approximately 1.4 km from
Club House Drive, providing access to Highway 1.

At Seascape Pond #3, the land NE of Bonita Drive, opposite the pond, is

designated in the general plan land use ed-rasidential and izoned as Residential
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Agriculture (RA). The pond side of Bonita Drive located SW is designated in the general
plan land use as urban lowesidential and is zoned as Special Use — Salamander
Protection (SU-SP). A permanent drift feraseircles the pond with multiple gaps to
allow SCLTS juveniles to emigrate priortlze start of annugdopulation studies. The
road is relatively straight. There was agie gradual cline of about 24 m measured from
168 meters above sea level (m.a.s.l.) at ther®Eof the road and 192 m.a.s.l. at the NW
end of the road. There was one T-intetisecon the east side leading to a dead end
residential street: Vista Grande Drive, accessing 10 homes in a gated community. The
posted speed limit in this are&Bonita Drive is 30 mph.

At the Caltrans drainage channel/pond ldind northeast of Bonita Drive in the
channel/pond area is designated in the general plan land use as public facility and is
zoned as Public Facility (PF). A pernegm salamander barrier is in place between
Bonita Drive and the channel/pond prevengatamanders from entering the waterway
and obtaining access to Highway 1. The redidkside located SW of Bonita Drive is
designated in the general plan land use barulow residential and is zoned as single
family Residential — Salamander Protected (R91SP). This area also has a single large
parcel at the northweshd zoned as Parks Recreation and open space — Salamander
Protected (PR-SP). This road had two cuatdss mid point. Both SE and NW ends of
road were 130 m.a.s.l., with multiple clinesmging down to 126 m.a.s.l.. There were
three T-intersections on the west sid@ohita Drive leading to three dead end
residential streets: Bonifarive (cul-de-sac) accessing four homes, Rincon Drive

accessing 10 homes, and Encino Drive accessing 70 homes. Bonita Drive is posted with
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the width of the road at 4 m. The belt tracts# the Valencia site began at the 382 meter
termination of the Caltrans site. These tvam$ects linked near Ema Drive. Width of
the belt at the Valencia site encorapead the width of the road at 4 m wide.

| sprayed white chalk lines, 46 cm in length, on adjacent sides of the road to be
used as reference points for measurementsremdassigned alphabet letters. As animals
were found, their locations were measurethonearest line. Areas between alpha
lettering were referred to as sectionsBAB-C, etc.). Alpha-lettering prevented
numerical errors when documenting measuets. Letters wereept in sequence,
starting at the SE end of each transecttinuing NW, terminating at 382 m. The
markings allowed observers to keep their eyeshe road in the dark. Sections ranged
from 13 m to 52 m as referenced telephonepahd government signs varied. Distances
were measured using a surveyor’s wheel.

Each transect was searched for animals during each observation event. As
animals were discovered, reflective washers were placed next to them. Species were
identified, assessed whether alive on road (AOR) or dead on road (DOR), and
immediately documented in the field data sheet (Appendix 3). All wounded animals
were deemed DOR. Reflective washers wemmvered on the return walk along the
road. If additional animals were found on the return walk, they were measured
immediately. Several rainy nights produggdat numbers of Pacific chorus frogs,
making the use of washers ineffective. For such events, measurements were made during

the first pass along the trsect, and frogs were not counted on the return walk.

31












