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GEOMORPHIC AND HYDROLOGIC NEEDS OF AQUATIC
AND RIPARIAN ENDANGERED SPECIES

1.0 INTRODUCTION

1.1 GOALS, ORGANIZATION, AND INTENDED USE OF REPORT

This report presents an analysis and characterization of the geomorphic and hydrologic
processes that determine or significantly influence key habitat features for five Federal and State-
endangered species known to occur in the San Juan Creek and/or the San Mateo Creek
watersheds, in southern Orange County, California. The species addressed in this report are
dependent upon aquatic or riparian resources found within the Natural Communities
Conservation Plan/Habitat Conservation Plan (NCCP/HCP) Southern Subregion and the San
Juan/San Mateo Special Area Management Plan/Master Streambed Alteration Agreement
(SAMP/MSAA) study area, as well as downstream of the study area. Three of the species
addressed by this report, arroyo toad (Bufo californicus), least Bell’s vireo (Vireo bellii pusillus),
and southwestern willow flycatcher (Empidonax traillii extimus), are found both within the study
area and in portions of the San Mateo watershed that are adjacent to or downstream of the study
area. The other two species addressed by this report, tidewater goby (Eucyclogobius newberryi)
and southern steelhead (Oncorhynchus mykiss), are only found in portions of the San Mateo
watershed that are outside the study area. The California least tern (Sterna antillarum browni),
western snowy plover (Charadrius alexandrinus nivosus), and brown pelican (Pelecanus
occidentalis) use habitat around the mouth of San Mateo Creek, but do not actually reside in the
watershed, and are therefore not addressed in this report. Upland species also are affected by
geomorphic and hydrologic processes that are addressed in the Watershed Planning Principles.
However, in order to provide an understanding of planning considerations for listed species that
are uniquely influenced by aquatics systems, this report focuses solely on listed species
dependent upon aquatic and riparian resources. This analysis was conducted by PCR Services
Corporation (PCR) and Dudek & Associates (Dudek) with assistance from Philip Williams and
Associates (PWA) and Balance Hydrologics (Balance).

This report is intended to be used as a planning tool during the NCCP/HCP and
SAMP/MSAA processes by providing information on the physical processes that significantly
affect structural habitat and life history requirements of the species addressed in the report. The
report is intended to help support various aspects of the NCCP/HCP and SAMP/MSAA planning
programs including the following:
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1.0 Introduction

Reserve Design — The report may help identify areas where existing physical
processes, such as coarse sediment generation, need to be maintained in order to
protect habitat function.

Restoration Planning — The report may help identify areas where restoration actions,
such as correcting eroding areas generating fine sediments, may benefit species
habitat.

Long-Term Management — The report may help identify important hydrologic
processes, such as the role of episodic storm events in shaping habitat systems, which
must be maintained under future land use scenarios.

Species Introduction or Re-Introduction — The report may help in addressing the
feasibility of introducing the southern steelhead to that portion of the San Mateo
Creek watershed within the study area, or re-introducing either southern steelhead or
tidewater goby into the San Juan Creek watershed.

Thus, this report is intended to support the comprehensive planning efforts by providing
species specific geomorphic and hydrologic information that complements the numerous
biologic, geologic, hydrologic, and geomorphic technical studies and surveys that have been
conducted during the past several years.

The boundaries of the study area generally coincide with those of the San Juan/San
Mateo SAMP/MSAA and Southern Subregion NCCP/HCP as shown in Figure 1, Study Area, on
page 3. Studies conducted for the NCCP/HCP and the SAMP/MSAA programs have mapped
the general vegetation communities in the study area and have identified areas occupied by
sensitive species. Baseline geomorphic and hydrologic conditions have been analyzed by PCR,
PWA, and Balance.

The approach, methodology, and inter-relationships among the baseline studies that
support this analysis have been described in detail in the Work Plan for Hydrology and
Geomorphology Studies (PCR 2000b) (Work Plan). In addition to the numerous sources of
information listed in the References section of this report, the following documents were
instrumental during the development of this report:

Lang, J., B. Oppenheim, and R. Knight. 1998. Southern Steelhead (Oncorhynchus
mykiss) Habitat Suitability Survey of the Santa Margarita River, San Mateo, and San
Onofre Creeks on Marine Base Camp Pendleton, California. Prepared by the U.S.
Fish and Wildlife Service Coastal California Fish and Wildlife Office, Arcata,
California for the Assistant Chief of Staff, Environmental Security, Environmental
and Natural Resource Office, Marine Corps Base Camp Pendleton.
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1.0 Introduction

California Department of Fish & Game. February 2000. Steelhead Rainbow Trout in
San Mateo Creek, San Diego County, California. (prepared in response to a request
by the National Marine Fisheries Service). Transmittal signed by Robert C. Hight,
Director CDFG.

Lichvar, R., G. Gustina, D. MacDonald, and M. Ericsson. 2000. Planning Level
Delineation and Geospatial Characterization of Riparian Ecosystems of San Juan
Creek and Portions of San Mateo Watersheds, Orange County, California. U.S.
Army Corps of Engineers Cold Regions Research and Engineering Laboratory,
Hanover, New Hampshire.

PCR, PWA, Balance. 2002. Baseline Geomorphic and Hydrologic Conditions
Report, Rancho Mission Viejo: Portions of the San Juan and Western San Mateo
Watershed. Prepared for Rancho Mission Viejo. February.

PWA. 2001. Baseline Hydrologic Conditions, San Juan & Upper San Mateo
Watersheds. Prepared for Rancho Mission Viejo. May.

Balance Hydrologics (BH). 2002.  Groundwater Sustaining Landscape-Scale
Wetland Functions. Prepared for Rancho Mission Viejo. January

Smith, R. D. 2000. Assessment of Riparian Ecosystem Integrity in the San Juan and
San Mateo Creek Watersheds, Orange County, California. U.S. Army Corps of
Engineers Engineering Research and Development Center, Waterways Experiment
Station, Vicksburg, Mississippi 39180.

Information presented in the endangered species’ profiles was primarily summarized
from the federal listings and critical habitat designations for each species published in the
Federal Register. Additional information utilized for developing this report included scientific
status surveys and studies, biological assessments, unpublished materials, and expert opinions or
personal knowledge.

1.1.1 Goals of the Report

The specific goals of this report are to address the following for the three aquatic/riparian
endangered species found within the study area (arroyo toad, least Bell’s vireo, and southwestern
willow flycatcher) and the two aquatic/riparian endangered species found in the San Mateo
watershed downstream of the study area (tidewater goby and southern steelhead).

1. Summarize the regulatory status.

2. Identify key physical habitat attributes.
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1.0 Introduction

3. Characterize the hydrologic and geomorphic conditions and processes that
shape/determine the presence and long-term viability of habitat for all life-stages.

4. Relate key physical habitat attributes to underlying physical processes.

5. Assess the relationship between land uses and aquatic resources for species found
both within and downstream and outside the planning area.

The report is intended to provide a summary of generalized habitat, geomorphic and
hydrologic considerations, and a review of those considerations in the context of conditions
within and downstream of the planning area.

1.1.2 Organization of Report

The five endangered species addressed in this report are presented in two separate
chapters. Chapter 2 addresses listed aquatic species found both within and downstream of the
study area. Chapter 3 addresses species found only outside the study area in downstream and/or
adjacent portions of the San Mateo watershed. Figure 2, Major Streams and Endangered Species
Locations Within the San Juan/Western San Mateo Watersheds, on page 6, displays each species
known distribution within, downstream, and adjacent to the study area. For each species, the
report outlines the regulatory status, natural history, and key physical habitat components
important for each life stage. Following these detailed accounts, the key geomorphic and
hydrologic processes responsible for creating and maintaining the physical habitat components
are discussed. The “key physical processes” chapter is organized into two categories:
geomorphic and hydrologic. For each process, the report reviews the relationship between
physical processes and structural habitat components for each species. The final chapter
provides an overall summary of the key geomorphic and hydrologic processes for each species
that should be considered in the context of future planning efforts.

1.1.3 Intended Use of Report

This report is intended to be used as a planning tool to support the reserve design process,
the alternatives analysis, impact analysis, and development of the aquatic resources adaptive
management program under the Southern Subregion NCCP/HCP and San Juan/San Mateo
SAMP/MSAA, associated water quality planning, and Rancho Mission Viejo’s request for a
General Plan amendment and zone change.

By providing information that links the physical processes previously investigated in the
Baseline Conditions Report (PCR 2002) with endangered and/or threatened species distribution
data collected for the NCCP/HCP, this report attempts to take the next step in providing an
understanding of species-specific geomorphic processes for use during aquatic resources

Geomorphic and Hydrologic Needs of Aquatic and Riparian Endangered Species Rancho Mission Viejo: San Juan/Western San Mateo Watersheds
PCR/Dudek Project Team August 2002

Page 5
AGENCY REVIEW DRAFT — Not for Distribution



LEGENDU

—]

ORANGE COUNTY

- AN

Note: The point indicators are not
to scale and do not represent the
areal extent of the species, rather
they show approximate location.

] NCCP Study Areal’
1 SAMP Study Areal’

["1 San Juan and San Mateo!(
Watersheds![

[T Cleveland National Forest(
[—1San Mateo Wilderness Areal |
[——1 Camp Pendleton!!

= Arroyo Toad(

\ # Approximate number of [
observations in 1998 and 20017

T @ LeastBell’s Vireol
O Southwestern Willow Flycatcher!]

RIVERSIDE COUNTY

| ] \—
\ ‘ B | o > Tidewater Goby!
“‘y‘ 3 “J'%;éi"f t{ \‘fi}ﬁ“ | I Vr\: |)r,] i i
: | W\L‘ ,,ﬂé?? *ﬁis% - ‘ . === Southern Steelhead migration(]
\ RAEY: ity 7 \3 | mmmn Southern Steelhead spawning
Qoﬁ Trabuco: - L ‘ (CDFG 2000)
7 d Bl L é“ e
y ié’ ' N

o o
;

>

7
69 NPT, SIS I EI I L
C¥ K /////// ////7/¥&
7

1000+/ﬁ) g% &
/////// \/ //// S S S S S S S
/ﬂjﬁ //)/ S S S S S \

// S S S S S S S S S S S S S S
ﬁ/

~

A
/ o 0 N,
//é(/ VS S N s
///////////////////////////;17'

////////////// A )
7 @//////////%m/z_:p
5 /ﬁﬁﬁ( /////ﬁ :

000 v

n VPPN IS ISP IIS
S /////////////////////////////////////A¢
S Sl VISP ISP I IS SIS S Sl
//////////////////////////////////4
//////////////////////////////////
S S S S S S
/////////////////////////////////q

g e

& ASSOCIATES, INC.

DUDEK

Figure 2
Major Streams and Endangered Species Locations
Within the San Juan and Western San Mateo Watersheds

Geomorphic and Hydrologic Needs of
Aquatic and Riparian Endangered Species

0
T el
0 2 Miles

Source: Lichvar et al. and ACOE 2000,
Dudek 2001, Dudek and PCR 2002




1.0 Introduction

planning and management within the SAMP/MSAA and NCCP/HCP study area boundaries.
This report is intended to be used in two important respects. First, comprehensive management
of aquatic and riparian dependent species must account for both direct effects on habitat where
the species reside, as well as potential indirect effects associated with land use practices, such as
changes in runoff, infiltration, or sediment generation. The results summarized in this report
may help determine the location and configuration of future land uses and to help develop
management measures that will ensure that future land use practices do not result in direct or
indirect adverse effects to habitat that supports aquatic or riparian endangered species. In
particular, this report may be used to help evaluate proposed habitat reserve designs relative to
NCCP Reserve Design Principle #7 — “Maintain ecosystem processes and structures” and
alternative aquatic resource management programs relative to SAMP/MSAA Tenet #8 — “Protect
riparian areas and associated habitats supporting state/federally endangered species and
associated critical habitat”.

Second, both the NCCP/HCP and SAMP/MSAA place considerable emphasis on
restoration planning and long-term adaptive management programs. An understanding of
species-specific geomorphic and hydrologic processes should help identify priorities for
restoration planning and provide input into the formulation of adaptive management programs.

The intended use of this report differs for the three species that occur within the study
area (arroyo toad, least Bell’s vireo, and southwestern willow flycatcher) versus the two species
that only occur downstream of the study area (tidewater goby and southern steelhead). Actions
within the study area have the potential to directly affect the three species that occur within the
study area by altering physical components of their habitat. These species can be considered
during formulation of the reserve design and adaptive management programs under the
NCCP/HCP and SAMP/MSAA. In contrast, potential impacts associated with actions within the
study area to the two species that occur solely downstream of the study area would be limited to
indirect effects on downstream hydrology, water quality, and sediment delivery. Furthermore, it
would not be possible to develop a reserve design or an adaptive management program for the
tidewater goby and the southern steelhead because there is no ability to:

designate and assemble habitat for species outside the study area for inclusion in a
NCCP/HCP reserve;

formulate an aquatic resource management program under the NCCP/HCP or
SAMP/MSAA; or

enforce an implementation or an adaptive management program for the area outside
the study area.
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1.0 Introduction

Due to the lack of hydrologic connection between the portions of the San Mateo
watershed within the study area and areas known to support steelhead spawning, actions
proposed under the NCCP/HCP or SAMP/MSAA will not affect historic or existing steelhead
spawning habitat. Accordingly, the analysis of potential impacts to the southern steelhead is
limited to potential effects on migration routes' and lagoon habitats in the portion of San Mateo
Creek that is downstream of the study area. The review of steelhead spawning habitat is
included in this report to help facilitate an assessment of the potential for introducing the species
into the planning area. Potential impacts on the tidewater goby are focused on those portions of
San Mateo Creek and the lagoon identified in the critical habitat designation for the goby.

Every effort has been made to collect the best, most recent scientific information
available. However, in preparing this document, it was discovered that several information gaps
exist in the available literature regarding the specific needs of the tidewater goby, southern
steelhead, arroyo toad, least Bell’s vireo, and southwestern willow flycatcher. Specifically, there
is generally a lack of published studies that address the relationships among geomorphic,
hydrologic, and biologic disciplines that are the focus of this analysis. Following the
consolidation of species profile information, conclusions were drawn regarding the
interrelationships among the physical processes and biological conditions. Where information
was lacking, definitive assessments and conclusions were not made. It is anticipated that this
report will be the first iteration of a document that will evolve as successive studies are
conducted and new information and research becomes available. Therefore, this report attempts
to portray an understanding of the complex relationships that govern habitat for the subject
endangered species in order to provide a foundation for further investigation, ongoing study, and
refinement during the preparation and implementation of the adaptive management program for
the planning area.

1.2 STUDY AREA

1.2.1 San Juan Creek Watershed

The San Juan Creek watershed is located in southern Orange County, California. The
watershed encompasses a drainage area of approximately 45,584 hectares (176 square miles) and
extends from the Cleveland National Forest in the Santa Ana Mountains to the Pacific Ocean at
Doheny State Beach near Dana Point Harbor. The upstream tributaries of the watershed flow out
of steep canyons and widen into several alluvial floodplains. The major streams in the watershed
include San Juan, Bell Canyon, Cahada Chiquita, Cafiada Gobernadora, Verdugo Canyon, Oso,

" All potential spawning habitat for the steelhead is in catchements that are adjacent to, and not downstream of the
study area.
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1.0 Introduction

Trabuco, Cold Spring Canyon and Lucas Canyon creeks (Figure 2, Major Streams and
Endangered Species Locations Within the San Juan/Western San Mateo Watersheds, on page 6).
Elevations range from over 1,768 meters (m) (5,800 feet (ft)) above sea level at Santiago Peak to
sea level at the mouth of San Juan Creek (Corps 1999).

The San Juan Creek watershed is bounded on the north by the San Diego, Aliso Creek,
and Salt Creek watersheds, and on the south by the San Mateo Creek watershed. The Lake
Elsinore watershed, which is a tributary of the Santa Ana River watershed, is adjacent to the
eastern edge of the San Juan Creek watershed.

The San Juan Creek watershed supports populations of least Bell’s vireos in San Juan
Creek, in Chiquita and Gobernadora Canyons, and in the lower portion of Arroyo Trabuco, with
populations in the watershed increasing over the last decade. A small population of
southwestern willow flycatchers has been recently documented in lower Gobernadora Canyon.
The arroyo toad population is relatively small in the middle to lower portions of San Juan Creek
below Bell Canyon, but larger populations occur in Bell Canyon and upper San Juan Creek (see
Table 1 on page 10).

1.2.2 San Clemente Hydrologic Area

The NCCP/HCP study area includes a 5,106 hectare (20 square mile) area between the
lower portions of the San Juan and San Mateo watersheds, that is outside both of these drainage
areas. This area is outside the SAMP/MSAA study area, is drained primarily by Segunda
Deschecha and Prima Deschecha, and for the most part fully developed and/or entitled. The San
Clemente Hydrologic Area supports four least Bell’s vireo and supported a single southwestern
willow flycatcher in 2000. Because this area is hydrologically separate from both the San Juan
and San Mateo watersheds, actions within the study area will not affect the birds that reside in it.
Consequently, this area is not discussed in the remainder of this report.

1.2.3 Western San Mateo Creek Watershed

The study area includes only the western portion of the San Mateo Creek watershed
within Orange County and accounts for approximately 17 percent of the total watershed area
(i.e., 6,120 hectares, 24 square miles). The total watershed is approximately 36,000 hectares
(139 square miles) and lies mostly in currently undeveloped areas of the Cleveland National
Forest, the San Mateo Wilderness Area, the northern portion of Marine Corps Base Camp
Pendleton (MCBCP), and ranch lands in southern Orange County (Lang et al. 1998). The overall
San Mateo Creek watershed is located in the southern portion of Orange County, the northern
portion of San Diego County, and the western portion of Riverside County. The watershed is
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1.0 Introduction

Table 1

SUMMARY OF CURRENT DISTRIBUTION OF ENDANGERED SPECIES WITHIN AND DOWNSTREAM
OF THE STUDY AREA

Species solely outside the study Species within and outside the study

area area
Southwestern
Tidewater Southern Arroyo Least Bell’s Willow
Goby Steelhead Toad Vireo Flycatcher
Occurrences within Study Area
San Juan Creek (lower) X X
Arroyo Trabuco X
Canada Gobernadora X X
Cafiada Chiquita X
Bell Canyon Creek X
Cristianitos Creek (upper) X X
Gabino Creek X
Talega Creek X
Occurrences outside Study Area
Cristianitos Creek (lower) X X
San Juan Creek (upper)
San Mateo Creek X X X X X

bounded on the north and west by the San Juan Creek watershed, to the south by the San Onofre
Creek watershed, and to the northeast by the Lake Elsinore watershed. Elevations range from
approximately 1,018 m (3,340 ft) above sea level in the mountains of the Cleveland National
Forest to sea level at the mouth of San Mateo Creek.

Major (named) streams in the watershed that occur within the study area boundary
include upper Cristianitos, Gabino, La Paz, and Talega creeks. Lower Cristianitos, San Mateo,
and Devil Canyon creeks occur within the San Mateo watershed but outside (downstream) of the
study area boundary. Figure 2, Major Streams and Endangered Species Locations Within the
San Juan/Western San Mateo Watersheds, on page 6, displays the major streams of San Juan and
western San Mateo watersheds.

Located downstream of the study area boundary, the mainstem of San Mateo Creek is
one of the few streams in southern California that is not hydrologically controlled by dams or
reservoirs (Lang et al. 1998). San Mateo Creek flows 35.4 kilometers (km) (22 miles (mi)) from
its headwaters in the Cleveland National Forest to the ocean outside the study area just south of
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1.0 Introduction

the City of San Clemente. Flows within the headwater system may be as low as 0.5 cubic feet
per second (cfs) during the summer and can average over 500 cfs during wet months. The lower
reach of the creek flows along a 17 km (10.5 mi) alluvial valley to the coast, where average
rainfall is 34 centimeters (cm) (13 inches (in)) per year.

The San Mateo watershed supports a large population of arroyo toad within Talega Creek
and smaller populations in lower Gabino and Cristianitos creeks. Least Bell’s vireo utilizes
Cristianitos Creek (both within and outside the study area) and San Mateo Creek downstream of
the study area boundary. The lower portions of the San Mateo Creek watershed (outside the
study area) also contains aquatic resources that support the tidewater goby, southwestern willow
flycatcher, and the southern steelhead within Devil Canyon (Lang et al. 1996, CDFG 2000). The
geology of the steep and rocky upper San Mateo Creek and its tributaries is characterized by
granitic bedrock that produces substantial baseflow, a high density of springs and bedrock pools
that provide over-summering habitat for juvenile steelhead, while the runs, riffles, and
depositional areas in the canyon serve as the spawning areas (CDFG 2000, Balance and PWA
2000). However, the portions of the watershed within the study area are characterized by
geologic formations that produce little to no baseflow, drier streams, and the absence of pools
that hold water late into the season. Therefore, steelhead have not been documented, nor are
they expected to occur in these areas.

1.2.4 Geologic Setting

The study area occurs on the western slopes of the Santa Ana Mountains, which are part
of the Peninsular Ranges that extend from the tip of Baja California northward to the Palos
Verdes Peninsula and Santa Catalina Island. The geology of the region is complex and has been
dominated by alternating periods of depression and uplift, mass wasting, and sediment
deposition. Within the San Juan and western San Mateo watersheds, the Santa Ana Mountains
are composed of igneous, metavolcanic, and metasedimentary rocks of Jurassic age and younger.
The exposed rocks in the mountainous areas are slightly metamorphosed volcanics, which have
been intruded by granitic rocks of Cretaceous age, principally granites, gabbros, and tonalites.
Overlying these rocks are several thousand stratigraphic feet of younger sandstones, siltstones,
and conglomerates of upper Cretaceous age, composed largely of material eroded from the older
igneous and metavolcanic rocks now underlying the Santa Ana Mountains.

Younger sedimentary rocks comprise the bedrock between the Santa Ana Mountains,
their foothills, and the Pacific Ocean. Most of the study area is underlain by these marine and
non-marine sandstones, limestones, siltstones, mudstones, shales, and conglomerates, many of
which weather, erode, and/or hold groundwater in characteristic ways. Overlying them are
Quaternary stream terrace deposits and Holocene stream channel deposits.
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1.0 Introduction

The central portion of the study area (i.e., Chiquita, Gobernadora, Wagon Wheel, and
Trampas canyons) are underlain by semi-consolidated sandstones such as the Sespe and Santiago
formations that yield substantial baseflow. These areas are overlain by sandy substrates that are
associated with high infiltration rates and subsequent return flow. Consequently this portion of
the study area has intermittent to perennial streams that support dense stands of southern willow
riparian habitat.

The eastern portion of the study area (i.e., upper San Juan Creek, Gabino, and La Paz
canyons) are underlain by fine-grained consolidated sediments, such as the lower Williams
formation, and metasediments of the Trabuco and Ladd formations that yield little to no
baseflow. These areas are overlain by clayey and crystalline terrains that are associated with
high runoff rates. Consequently, this portion of the study area has drier meandering or braided
alluvial streams, with coarse substrate that supports oak and sycamore riparian habitat.

1.3 STUDY SPECIES

Planning for the protection and management of aquatic and riparian dependent species
under the NCCP/HCP and SAMP/MSAA must include not only protection of habitats where
species reside, but the physical processes that account for specific habitats. This understanding
will allow for development of appropriate management measures related to dry and wet season
runoff; sediment yield, storage, and deposition; subsurface water delivery to riparian zones; and
protection of water quality. Consideration of the effect of long and short term physical processes
on habitat structure and distribution is also important in designing a reserve system with
adequate resiliency to accommodate natural perturbations and species population dynamics.

The key physical habitat components for each of the study species were determined based
on the primary constituent elements identified in the U.S. Fish and Wildlife Service’ (USFWS)
current critical habitat designations® and listings for each species as well as other relevant
technical reports and scientific studies on the species. Primary constituent elements are those
habitat components that are essential for foraging, sheltering, reproduction, migration, and
dispersal. The key physical habitat components and primary constituent elements for each
species are summarized below and discussed in greater detail in the appropriate subsequent
sections of this report. Specific buffer recommendations and requirements are not included in the
species profiles. Requirements, guidelines or recommendations for buffers of specific widths for
some species have been incorporated into Biological Opinions or appear in the scientific

? The following critical habitat designations were reviewed: tidewater goby (USFWS 2000), southern steelhead
(NMFS 2000), arroyo toad (USFWS 2001), least Bell’s vireo (USFWS 1994), and southwestern willow flycatcher
(USFWS 1997). Note that the critical habitat for the southwestern willow flycatcher has since been vacated by
New Mexico Cattle Growers Ass'n v. USFWS, 248 F. 3d 1277 (10th Cir. 2001).

Geomorphic and Hydrologic Needs of Aquatic and Riparian Endangered Species Rancho Mission Viejo: San Juan/Western San Mateo Watersheds
PCR/Dudek Project Team August 2002

Page 12
AGENCY REVIEW DRAFT — Not for Distribution



1.0 Introduction

literature. However, these suggested buffer widths are variable because appropriate buffer
widths depend on a variety of factors, including: adjacent habitat, adjacent existing and future
land wuses, topography, and potential or existing threats. Such variable factors are better
addressed on a site-specific rather than a generic basis (i.e., one size does not fit all). The species
profiles do, however, contain information about suitable adjacent habitats, where relevant, to
help guide planning for appropriate buffers.

1.3.1 Species That Occur Both Within And Outside The Study Area

Three aquatic/riparian dependent endangered species occur both within and outside the
study area: arroyo toad, least Bell’s vireo, and southwestern willow flycatcher.

For the arroyo toad, gravel or sandy-gravel substrate streams and adjacent uplands are
essential for foraging, breeding, growth of larvae (tadpoles) and juveniles, intra-specific
communication, migration, genetic exchange, and sheltering. Key physical processes and
biological features that provide suitable habitat for the arroyo toad habitat include regular
flooding cycles, the presence and replenishment of proper substrates, connectivity to upland
habitats sufficient to support foraging and non-breeding activities, lack of non-native species
(plants and animals), barrier-free migration’ and dispersal’ corridors, and undisturbed habitats
(USFWS 2001).

For the least Bell’s vireo, willow riparian habitat is essential for foraging, breeding,
nesting, roosting, intra-specific communication, migration, dispersal, genetic exchange, and
sheltering. Key physical processes and biological features that provide suitable habitat for the
least Bell’s vireo include: 1) a regular flooding and scour cycle that supports early and mid-
successional riparian woodland containing both canopy and shrub layers; and 2) proximity to
associated upland habitats.

For the southwestern willow flycatcher, willow riparian habitat is essential for foraging,
breeding, nesting, roosting, intra-specific communication, migration, dispersal, genetic
exchange, and sheltering. The southwestern willow flycatcher generally requires more mature
habitat and closer proximity to open water than the vireo. Consequently, the flycatcher relies
upon physical processes that provide for a mosaic of open water and multiple benches and
terraces that include space for individual and population growth, cover or shelter, sites for
breeding, reproduction, rearing of offspring, and habitats that are protected from disturbance.

Migration refers to periodic or season movements of an individual or group of organisms from one stratum,
habitat, climate, or region to another.

* Dispersal refers to a less systematic movement of individuals from one area to another that may be temporary or
permanent.
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1.0 Introduction

1.3.2 Species That Occur Solely Outside/Downstream of the Study Area

Two aquatic/riparian dependent endangered species occur outside the study area, but
within the San Mateo watershed: tidewater goby and southern steelhead.

For the tidewater goby, relatively shallow open water lagoons with backwater areas are
essential for spawning, foraging, growth of juveniles, migration, dispersal, genetic exchange, and
sheltering. Key physical processes and biological features that provide suitable habitat for the
tidewater goby include a natural flooding cycle, the presence and replenishment of proper
substrates, and a lack of non-native species (primarily exotic fish) (USFWS 2000). For the
southern steelhead, gravel substrate streams that convey flow late in the season are essential for
spawning, foraging, growth of juveniles, migration, genetic exchange, and sheltering. Key
physical processes and biological features that provide suitable habitat for the southern steelhead
include baseflow, perennial pools shaded by adjacent riparian vegetation, connection to
downstream systems with minimal stream obstructions, gravel substrates, available spawning
and over-summering sites, food resources, water quality and quantity, and riparian vegetation
(NMEFS 2000).
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2.0 SPECIES THAT OCCUR WITHIN THE STUDY AREA

Three aquatic/riparian dependent endangered species occur both within and outside the
study area: arroyo toad, least Bell’s vireo, and southwestern willow flycatcher.

2.1 ARROYO TOAD

2.1.1 Regulatory Status

Petitioned for federal listing in August 1991, the arroyo toad was listed as an endangered
species under the federal Endangered Species Act (ESA) by the USFWS on December 16, 1994,
and as a “Species of Special Concern” by the State of California under the state Endangered
Species Act (Steinhart 1990). On February 7, 2001, the USFWS designated a total of 73,799
hectares (182,360 acres) in Monterey, Santa Barbara, Ventura, Los Angeles, San Bernardino,
Riverside, Orange, and San Diego counties, California, as critical habitat for the arroyo toad.
Approximately half of the land designated occurs on federal, state or local agency land with the
remainder being in private ownership. According to the USFWS, this designation identifies
specific geographic areas that are essential for the conservation of the arroyo toad and require
special management considerations. Designated critical habitat includes areas in the San Juan
Creek watershed in and along San Juan Creek, Bell Canyon, and Trabuco Creek, and in the San
Mateo Creek watershed in and along San Mateo, Cristianitos, Talega, Gabino, and La Paz
creeks.

The Recovery Plan for the arroyo toad was published on July 24, 1999 and included
portions of the San Juan and San Mateo watersheds within the Southern Recovery Unit.
Management recommendations from the Recovery Plan include: limiting alterations in water
use, release, control, diversion, and extraction; controlling mining activities and livestock
grazing; limiting recreational use near specific breeding areas; and reducing or eliminating
introduced plant and animal populations (i.e., exotic predators).

2.1.2 Species Profile
2.1.2.1 Description

The arroyo toad is a small, dark-spotted toad of the family Bufonidae. Adults range in
size between 5.6 and 8.5 cm (2.2 and 3.3 in) in snout-vent length (SVL). The skin on its back is
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2.0 Species that Occur Within the Study Area

light-olive green or gray to tan in color with dark spots and warty. A characteristic light colored,
V-shaped stripe crosses the head and eyelids. The underside is a homogeneous white or buff
color.

2.1.2.2 Species Distribution

The current range of the arroyo toad includes coastal and desert drainages extending from
the San Antonio River (Ft. Hunter-Liggett), in Monterey County (USFWS 1994), and near Santa
Margarita, San Luis Obispo County, south to northwestern Baja California, Mexico as shown in
Figure 3, Arroyo Toad Historical and Current Distribution, on page 17. The elevational range
extends from near sea level to 2,438 m (8,000 ft) above mean sea level (MSL) in Baja California
(Welsh 1988; Beaman et al. 1995). Currently, most arroyo toad populations are restricted to
elevations of 305 to 1,402 m (1,000 to 4,600 ft) (USFWS 1999). Formerly widespread in
southern and central California, the arroyo toad is now found in only 22 river systems (Campbell
et al. 1996). The areas designated as critical habitat for the species are shown in Figure 4,
Arroyo Toad Critical Habitat, on page 18.

2.1.2.3 Occurrences Within the Study Area

Arroyo toads have consistently been found in San Juan Creek at and between the mouths
of Chiquita Canyon and Cafada Gobernadora, at the confluence of San Juan Creek and Bell
Canyon (Caspers Park), within Bell Canyon, in San Juan Creek above Bell Canyon to Hot
Springs Canyon Creek, and in Hot Springs Canyon Creek approximately 2.4 km (1.5 mi)
upstream of the confluence with San Juan Creek. In the San Mateo watershed arroyo toads have
been documented along Cristianitos Creek, Talega Canyon, and lower Gabino Canyon.
A subregion-wide survey to assess the present status of the toad was conducted in 1998 (Bloom,
in litt.). He concluded that the toad occurs in four populations as shown in Figure 5, Arroyo
Toad Distribution Within the Study Area, on page 19. Surveys for the arroyo toad in several
other drainages in neighboring watersheds by Bloom in 1998 resulted in negative findings. No
toads were found in Aliso Creek, Verdugo Canyon, Lucas Canyon, or Trabuco Creek below
O’Neill Regional Park down to Interstate 5. However, Bloom concluded that these areas did
contain suitable arroyo toad habitat.

San Juan Creek Watershed

1. San Juan Creek: Arroyo toads were found in San Juan Creek from approximately
300 m (1,000 ft) east (upstream) of the Antonio Parkway bridge’ to about 0.5 mi

’ This location is approximately 600 meters west of the confluence between Chiquita and San Juan Creeks.
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2.0 Species that Occur Within the Study Area

downstream of the confluence of Hot Springs Canyon Creek within Caspers
Wilderness Park. This portion of the creek is a relatively wide braided stream system
with a channel bed dominated by coarse sands and gravels. The channel form is
characterized by mid-channel bars and floodplain benches that support patchy
riparian habitat. Toads were also found 2.4 km (1.5 mi) upstream from the
confluence of San Juan Creek and Hot Springs Canyon. No toads were found
between Interstate 5 and the Antonio Parkway Bridge. A small, localized population
exists on Rancho Mission Viejo between Cafiada Chiquita Creek and the Caspers
Wilderness Park boundary, which may be part of the upper San Juan Creek/Bell
Creek metapopulation. This middle portion of San Juan Creek is affected by
groundwater withdrawals, truck traffic, human activity, and contains a large
abandoned mining pit that supports a population of bullfrogs. In addition, an inferred
groundwater barrier between Chiquita and Gobernadora canyons and San Juan Creek
may limit inter-aquifer exchange with San Juan Creek, contributing to the drier
conditions in this portion of the creek (Balance 2001). In fact, the only successful
breeding in this reach during 2001 was at the confluence with Trampas Canyon,
where tributary outflow supported natal pools later into the breeding season. The
largest, most robust arroyo toad population in Orange County exists in San Juan
Creek within Caspers Wilderness Park where the stream is slightly wetter® for a
greater portion of the season and is subject to fewer impacts from anthropogenic uses.

2. Bell Canyon Creek: Approximately 30 arroyo toads have been observed in Bell
Canyon Creek from the confluence of San Juan Creek upstream to a point 3.2 km
(2 mi) north of the confluence. This portion of Bell Creek contains similar substrate
and habitat as San Juan Creek, but is slightly narrower and lacks the distinct vertical
sideslopes present in San Juan Creek. No toads were found as far upstream as the
Starr Ranch Audubon Sanctuary in either Bell Canyon or Crow Canyon.

Western San Mateo Creek Watershed (within the study area)

1. Cristianitos Creek: Arroyo toads were found in Cristianitos Creek from the MCB
Camp Pendleton boundary to approximately 700 m upstream of the confluence of
Gabino Creek. Approximately 11 toad locations have been documented along
Cristianitos Creek within the study area, three of which are upstream and eight of
which are downstream of the confluence with Gabino Creek. Cristianitos Creek,
downstream of the confluence with Gabino Creek contains coarse substrate,

5 Hard, cemented sandstone outcrops occur beneath and within the channel at a number of locations upstream and
downstream from the confluence with Bell Creek. The sandstone likely promotes arroyo toad habitat in two ways.
First, the hard rock brings groundwater to the surface, if only in discontinuous pools. Second, deep pools are
regularly sustained at and immediately downstream of the outcrops, providing reliable habitat for the larval
(tadpole) life stage, even during drier years.
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2.0 Species that Occur Within the Study Area

dominated by gravels and supports patches of open canopy riparian habitat. Toad
occurrences are substantially lower in the upper portion of Cristianitos Creek, most
likely because the creek transitions to a more clay-dominated substrate upstream of
the confluence with Gabino Creek.

Gabino Creek: Approximately 40 adult arroyo toads’ were found in Gabino Creek
from its confluence with Cristianitos Creek upstream to the confluence of La Paz
Creek. This area is geomorphically similar to lower Cristianitos Creek and is
characterized by a relatively broad, geomorphically complex meandering stream
supporting patchy sycamore riparian woodland.

Talega Canyon: An abundant population (i.e., approximately 1,000 individuals) of
arroyo toads was found along the Orange/San Diego County border in Talega Canyon
on both sides of the ownership boundary between Rancho Mission Viejo and MCB
Camp Pendleton. The population is located from Camp Talega upstream 3.2 km
(2 mi). The floodplain of Talega Creek is narrow and geologically confined. Talega
Creek, and its adjacent uplands, contains habitat supporting the largest population of
arroyo toads in the study area.

San Mateo Creek Watershed (outside of study area)

Approximate point locations of arroyo toad outside the study area are shown in Figure 6,
Arroyo Toad Distribution Downstream of the Study Area, on page 22, and discussed below.

1.

2.

Lower San Mateo Creek: Arroyo toads have been found in the lower portion of San
Mateo Creek from approximately 1.29 km (0.8 mi) north of Interstate 5 downstream
to San Clemente Ranch Road.

Upper San Mateo Creek: Arroyo toads have been found in a 1.6-km (1-mi) reach of
San Mateo Creek approximately 1.6 km east of the confluence of San Mateo Creek
with Cristianitos Creek.

2.1.2.4 Habitat

Arroyo toads occur in a variety of habitats during their life cycle and occupy both
aquatic, riparian, and upland habitats. Arroyo toads are found in foothill canyons and inter-
mountain valleys where streams are bordered by low-gradient hills (Miller and Miller 1936;
Sweet 1992). Arroyo toad habitat is typically shallow, slow-moving stream habitats, and riparian

7 Approximately 200 metamorphs were also observed in this location in 2001 by P. Bloom.
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2.0 Species that Occur Within the Study Area

habitats that are subject to episodic disturbances by extreme natural flows. Some of the
geomorphic and landform features that characterize arroyo toad habitat include friable®, well-
sorted fine gravel and sand substrate, open streambeds that are not impounded or have little or no
flow regulation, and adjacent, stable sandy floodplain benches or terraces. Arroyo toad habitat is
dynamic with specific breeding and burrowing sites potentially changing from year to year.

Figure 7, Arroyo Toad Conceptual Habitat Profile, on page 24, and Figure 8, Arroyo
Toad Conceptual Habitat Cross-Section, on page 25, display a conceptual profile and cross-
section of arroyo toad habitat respectively. The conceptual habitat cross-section (Figure 7)
illustrates the relationship between geomorphic surfaces and aquatic/riparian habitat that
typically support the various life stages of the arroyo toad.

2.1.2.4.1 Breeding Areas

Breeding habitat is typically shallow, slow moving creeks and streams with persistent
water from March to mid-June that have shallow, gravely pools less than 0.5 m (18 in) deep, and
adjacent sandy terraces (Dudek 2000). Successful recruitment within San Juan Creek is highly
correlated with the duration of breeding pool inundation (Ramirez 2001). During the 2001
season (which was unusually dry), all clutches found within San Juan Creek, except one located
at the confluence of Trampas Canyon, were desiccated prior to maturation. In this location, the
constant low flow from a basin constructed within Trampas Canyon upstream of the confluence
extended the duration of inundation at the confluence where breeding was successful (Ramirez
2001). Nocturnal surveys conducted from 1996 to 2000 during the months of February through
June (Holland et al. 2001) revealed that 90 percent (n=890) of adult toads found were within the
watercourse or within 1 m (39 in) of the shore. Heavily shaded pools are unsuitable for larvae
and juvenile toads due to lower water and soil temperatures and poor algal mat development
(Sweet 1992). Males stop calling when they are disturbed or air temperatures fall below 13 to 14
Celsius (C) (55 to 57 F) (Myers 1930). Larval growth appears to be more rapid in pools with
low silt loads (Jennings and Hayes 1994).

2.1.2.4.2 Natal Habitat

Observations made along San Mateo Creek, San Onofre Creek, and the Santa Margarita
River indicate that natal habitat may only comprise 1 to 5 percent of a stretch of any drainage
that is a kilometer or more in length (Holland et al. 2001). Larvae within these natal areas likely
occur at the margins of a pool during the day but move to interior portions of the pool at night
(Sweet 1993; Campbell et al. 1996). Suitable natal pools that retain ponded water late into the

¥ Friable soils refer to soils that are brittle and can be readily crumbled.
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2.0 Species that Occur Within the Study Area

summer are often associated with rock outcrops or other shallow impervious surfaces that bring
groundwater to the surface, even during drier years. Juvenile toads require saturated, barren sand
and gravel bars bordering these breeding pools (Campbell et al. 1996), where they remain
primarily exposed, seeking shelter at night in shallow depressions next to stones and along dying
algal mats.

2.1.2.4.3 Juvenile Refugia Areas

Areas utilized by juveniles consist primarily of sand or fine gravel bars with varying
amounts of large gravel or cobble with adjacent stable sandy terraces and oak flats
(USFWS 1999). Juvenile toads prefer damp areas that have some vegetative cover (less than
10 percent) such as American brooklime (Veronica americana). Such areas possess the refuge
and thermal characteristics required for juvenile survival and rapid growth (Sweet 1992). Near
the confluence at San Juan Creek and Trampas Canyon, Ramirez (2001) found that juvenile
toads almost exclusively utilized non-native vegetation (greater than 50 percent sweet clover) for
refugia. During diurnal surveys, they were observed between these refugia areas and the
unvegetated active stream channel (Ramirez 2001). Bare sand and gravel bars may support large
numbers of juvenile toads, but survivorship may be reduced due to high levels of predation
(Sweet 1992).

2.1.2.4.4 Foraging Areas

Foraging habitat needs for juvenile and adult toads differ. Juvenile toad foraging habitat
is characterized by low-lying, moist sandy bars located within and immediately adjacent to the
streams. The streambed bars may be devoid of vegetation, but survival is higher if emergent
vegetation covers approximately 10 percent of the bar (Sweet 1992). However, juvenile toads
typically avoid shade. Juveniles and adults may forage on adjacent stream banks with open,
sandy or gravely benches and very little herbaceous cover. These areas may contain a moderate
riparian canopy of cottonwood, willow, or oak (Dudek 2000).

Adult toad foraging habitat is characterized by open streamside sand or gravel flats,
margins of old flood channels, sandy terraces with a mix of dense willow clumps and open flats,
canopy margins of oaks or cottonwood terraces bordering the floodplain, and edges of open sand
flats bordered by cottonwood and mature willows (Salix spp.) where the ground is relatively
bare. Female toads require an abundance of the type of foraging habitat described above, where
they intensively feed for a minimum of two months prior to the breeding season.

Arroyo toads are known to forage and aestivate in riparian, coastal sage scrub, oak,
chaparral, and ruderal/disturbed habitats (Dudek 2000). Foraging habitat on adjacent banks must
provide open, sandy or gravelly benches with very little herbaceous cover within a moderate
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2.0 Species that Occur Within the Study Area

riparian canopy of cottonwood, willow, or oak (Dudek 2000). Holland and Sisk (2001) found
that out of 280 microsites sampled within Cristianitos Creek and the Santa Margarita River from
January 1998 to December 2000, the range of slopes where toads were captured was 0 to 35
degrees, with the highest proportion of captures at low slopes (less than 5 degrees). However,
arroyo toads have been observed on slopes of 45 degrees or greater (Holland and Sisk 2001).
Figure 9, Variety of Arroyo Toad Burrow/Aestivation Locations, on page 28, illustrates a range
of aestivation/burrow habitats used by toads along San Juan Creek (Ramirez 2002) and
illustrates that toads will use a variety of locations and habitats for aestivation.

2.1.2.5 Life Cycle/Natural History

The life span of the arroyo toad typically is five years or less (Sweet 1992, 1993). Males
reach sexual maturity at two years of age and females between two to three years of age. In
southern California, breeding activity usually starts in late February or early March but may
occur as early as January (USFWS 1999). Male arroyo toads typically arrive at the breeding
pools one to three weeks prior to the females; however, the timing of this arrival may vary with
environmental conditions. In coastal San Diego County, males are usually present in numbers by
the second week of February. Males call from the edge of pools and typically begin calling
approximately one hour after sunset and may continue beyond sunrise (USFWS 1999;
Sweet 1992). Males may continue to call until June, although the peak of activity usually occurs
from March to May. Males generally form linear, loosely organized choruses along streams
(Sullivan 1992) and exhibit strong site fidelity during the breeding season (Sweet 1991).
Activity is thought to decline during full moon phases (Dudek 2000); however, this has not been
conclusively documented. Females locate calling males, and once in amplexus, the eggs are laid
(Sweet 1992). Females generally release their entire clutch, ranging from 2,000 to 10,000 eggs,
as a single breeding effort on substrates of sand, gravel, cobble, or mud located away from
vegetation within the shallow margins of the breeding pool. Egg-laying by the cohort of female
toads may occur over a period of seven to eight weeks from the end of March through early July.
Eggs typically hatch in four to six days. Tadpoles usually stay in the natal pools until
metamorphosis, which peaks from late April to mid-May in southern California (USFWS 1999).

Arroyo toad larvae typically distribute themselves along the shallow margins of natal
pools where they consume organic material found on the surfaces of stones and in the sandy
substrate during the day, but then move to interior portions of the pool during the nighttime
(Sweet 1993; Campbell et al. 1996). Following metamorphosis, juvenile toads position
themselves near the natal pool on moist sand and find shelter in depressions, holes, or under
leaves, rocks or debris. Once they reach 23 millimeters (mm) (0.9 in) in size, juveniles dig
burrows in loose sandy ridges adjacent to the natal area and return to the moist sand bars during
the nighttime to feed (Sweet 1992). After reaching 28 to 30 mm (1.1 to 1.2 in) in size, arroyo
toads shift to the distant margins of the floodplain benches and into adjacent willow scrub habitat
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2.0 Species that Occur Within the Study Area

(Dudek 2000). Most arroyo toads disperse from their natal pools a year after metamorphosis
(Sweet 1993). Figure 10, Life Stages of the Arroyo Toad, on page 30, illustrates the various life
stages of the arroyo toad.

Information on patterns of habitat use by sub-adults and non-breeding adults has slowly
developed since the toad’s listing in 1994. This species is primarily nocturnal, and often moves
within both riparian and upland habitats during periods of high surface moisture (fog or dew) or
during rain. However, large numbers of both adults and juveniles may be active at night during
the spring and early summer under otherwise dry conditions. Post-metamorphic toads are
diurnal for the first four to five weeks of development and switch to strictly nocturnal activity
after they reach 17 to 23 mm (0.7 to 0.9 in) SVL (Cunningham 1962). During the winter, toads
burrow 5 to 10 cm (2 to 4 in) deep in dry sand or at the dry/damp sand interface at the canopy
edge of riparian or chaparral vegetation (Sweet 1992). Adults excavate shallow burrows on the
terraces (during the breeding season) where they shelter during the day when the surface is damp
or during longer intervals in the dry season (Dudek 2000). Arroyo toads within San Juan Creek
were documented to burrow from 0 cm (where they utilize rocks) to 102 cm (3.3 ft) in friable
soils (Ramirez 2001). The species utilizes sandy burrows or adjacent debris, with the larger
juveniles and adults spending more time away from the waters edge (Cunningham 1962;
Sweet 1992). Except during the breeding season, adult arroyo toads are essentially terrestrial,
foraging at night in upland terrace habitats. Male toads have been observed dispersing upland as
far as 1 km (0.6 mi) from the stream during their nighttime activities (Griffin et al. 1999). Sweet
(1993) found that many sub-adults and some males moved along streams in a linear fashion for
several kilometers. Holland (2001) found that arroyo toads are capable of moving up to 1.2 km
(0.7 mi) from the upland/riparian ecotone. However, the experimental design used by Holland
and Sisk (2001) measured how far toads are capable of moving before being captured in a pitfall
trap, not what their distribution of habitat use is away from the riparian area.” The distance-
frequency distribution of captures reported by Holland and Sisk indicates that the vast majority
of individuals were captured at less than 500 m (1,640 ft) from the upland-riparian ecotone. The
females become more sedentary as they mature, while many, but not all males maintain a
tendency to move up or down the drainage during the breeding season (Dudek 2000). Sweet
(1993) noticed an absence of toad movement between August and late March.

2.1.2.5.1 Migration to Upland Habitat and Dispersal Movements

In their determination of critical habitat for the toad, the USFWS (2001) included sub-
watershed areas that provide migration routes as a critical component of its habitat in order to
assure uncertain breeding and burrowing habitats in the future. Recent data suggest that arroyo

’ PCR interpretation of data in Holland and Sisk (2001) report.
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2.0 Species that Occur Within the Study Area

toad adults may move between 1 and 2 km (0.6 and 1.2 mi) into adjacent upland habitats to
aestivate (Dudek 2000). However, there is no thorough understanding of the distribution of
typical upland movement distances (i.e., what percent of toads move specific distances) nor the
environmental factors that dictate distance or direction of movement.

Adult and juvenile toads also disperse up and down streams during and between breeding
seasons. Extended dispersal movements of approximately 6 to 8 km (4 to 5 mi) along a stream
corridor have been documented; however, sufficient data do not exist to estimate with any
statistical reliability the proportions of toads that may make long distance movements.
Furthermore, data on the range and average distance toads will travel in different environments
have not been well established (USFWS 2001).

2.1.3 Key Physical Habitat Components
2.1.3.1 Geomorphic Factors
2.1.3.1.1 Stream Order

Arroyo toads live in riparian environments located within the middle reaches of coastal
streams. The majority of arroyo toad populations studied occur within 3"- and 4"-order
drainages that are characterized by decomposed granite bedrock. However, toad populations
have been found in a wide range of stream orders, including lower, 2nd-order, and higher, 5™ and
6"-order coastal streams characterized by sedimentary rock. As an example, San Juan Creek is a
5" order stream that supports arroyo toad (USFWS 2001), while in the San Mateo watershed the
largest arroyo toad populations are in 2"- and 3"-order streams.

Table 2 on page 32 presents the bank-full and floodprone channel widths associated with
areas within the San Juan and San Mateo watersheds that support arroyo toads.

2.1.3.1.2 Low-gradient Stream Segments

Stream reaches that support arroyo toads have fairly low gradients, typically less than
2 percent, and are bordered by ridges of moderate relief. In order to provide arroyo toad habitat,
the drainage must be large enough for channel scouring and filling processes to operate regularly
and to allow recolonization by aquatic and riparian plants between successive channel forming
flows (i.e., normally those exceeding a 2- to 3-year event). Stream sections of this type are
characterized by features such as late season or near perennial flow, shallow pools persisting
until at least midsummer, open streamside sand/gravel flats, and sparsely vegetated low sandy
benches within the channel.
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2.0 Species that Occur Within the Study Area

Table 2

STREAM ORDER CHARACTERISTICS OF KNOWN ARROYO TOAD POPULATIONS

Elevation Elevation
Population Stream Length Upstream Downstream Bank full Floodprone
(drainage) Watershed Order (m) (m) (m) Width (m) Width (m)
118.3-

San Juan Creek San Juan 5 32,194.8 109.7 54.9 187.8 n.d.a
Bell Canyon Creek San Juan 4 4,8521.0 158.5 109.7 47.9-57.0 13.1-42.7
Cristianitos Creek San Mateo 3 2,366.8 73.2 54.9 11.6-21.3 20.7
Gabino Creek San Mateo 2 3,562.2 121.9 73.2 12.5-19.2 19.2-19.8
Talega Creek San Mateo 2 6,992.7 195.1 54.9 n.d.a n.d.a

n.d.a: no data available
Source: PCR 2001; PWA 2001; WES 1999.

2.1.3.1.3 Substrate Characteristics

Arroyo toads typically prefer sandy and loamy sand soils. Toads primarily burrow in
loose sandy or loamy sand soils important in both the riparian and upland zones. Other soil types
are crossed during migration to aestivation areas and may be utilized for temporary shelter
(USFWS 2001).

Juveniles less than 22 mm (0.8 in) in SVL length are diurnal and prefer mixed rocky-
sandy substrate, and actively select damp substrates with temperatures of 32 to 35 C (89 to 95 F).
Because these young toads are not yet capable of long distance movements or burrowing, they
avoid shade, dry substrates, and temperatures over 42 C (107 F) (Jennings and Haynes 1994).
Juvenile and adult habitat consists of shoreline or central bars with stable, sandy substrates that
are dampened through capillarity and possess some emergent vegetation (e.g., Veronica
americana) (Jennings and Haynes 1994). Pool substrates preferred by arroyo toads for breeding
sites generally have bottoms composed of sand or well-sorted fine gravel, although a significant
component of large gravel or cobble may be present (USFWS 1999).

Observations of microhabitat characteristics utilized by adult toads active at night from
linear transect surveys performed by Holland et al. (2001) revealed that a vast majority of toad
microsites are on sandy substrates. However, in this case, this may have been a result of the
available substrate at each of the selected microsites (i.e., the pitfall trap locations) and not a
result of species preference (Holland et al. 2001). However, in cases where the habitat was more
heterogeneous, Holland et al. (2001) did find a disproportionate use of areas dominated by sand.
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2.0 Species that Occur Within the Study Area

Observations of microhabitat characteristics made by Griffin (1999) using a different
methodology that surveyed quiescent toads in daytime retreats/refugia concluded that sands were
the preferred substrate for adult arroyo toad burrowing. This pattern is illustrated by the fact that
toad populations are considerably larger in the sandy/cobble soils of lower Gabino Creek than
they are in the compacted clay soils of upper Cristianitos Creek. Similarly, areas that lack a mix
of sand and gravel substrates, such as Chiquita and Gobernadora creeks, do not appear to support
arroyo toad.

During the winter, toads burrow 5 to 10 cm (2 to 4 in) deep in dry sand or at the
dry/damp sand interface along the canopy edge of riparian or chaparral vegetation (Sweet 1992).
Toads have been documented to burrow 102 cm (3.3 ft) during summer, non-breeding months in
mule fat scrub adjacent to San Juan Creek (Ramirez 2001). Griffin (1999) established a substrate
preference ranking based on his results: (medium sand + coarse sand + fine sand)>>>(clay/silt +
cobble + gravel) (Holland et al. 2001). Although sands (i.e., coarse sediments) were the
preferred microhabitat, there was not a statistically significant relative preference between
medium, coarse, and fine sands. Likewise there was not a significant relative preference
between clay/silt, gravel, and cobble substrates.

2.1.3.1.4 Open Sand Bars

Shoreline and central sand bars dampened through capillarity and possessing some
emergent vegetation are preferred by juvenile toads for the optimal thermal and refugia
conditions (Jennings and Haynes 1994). Adults and juveniles utilize sandy terraces or benches
within the 100-year flood zone. These areas lack dense vegetation, yet have appropriate levels of
prey for sub-adult and adult toads (Sweet 1992). Newly metamorphosed toads remain on the
saturated margins of sand or gravel bars for about a week, then move to drier areas of the bars for
up to eight weeks, depending on the variation in the physical environment of the bars
(Sweet 1991, 1993).

2.1.3.1.5 Adjacent Pools

Adults require overflow pools, old flood channels, and pools with shallow margins
adjacent to the inflow channel for breeding. Generally 3™ and higher order streams that are free
of predatory fishes are most conducive for breeding (Jennings and Haynes 1994). However, in
the San Mateo Creek, large populations of arroyo toad are found in Talega Creek, which is a
3" order stream." Breeding pools must occur within the vicinity of juvenile and adult burrowing
and foraging habitat. The pools must be shallow, open bodies of water with minimal current,

" Talega Creek also receives persistent summer flows from the small (approximately 20 percent) portion of its
watershed that is in the granitic rocks, likely providing more persistent pools, with more sandy substrate.
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2.0 Species that Occur Within the Study Area

and with a sand or pea gravel substrate overlain with sand or flocculent silt (Sweet 1989).
Excessive loads of fine-grained sediment are likely detrimental to toad breeding because they
could cause the eggs to be buried or asphyxiated with silt. The shallow pools should be sparsely
vegetated sand and gravel bars for breeding and rearing of tadpoles and juveniles. The breeding
pools must persist until at least the end of the larval period, which lasts 65 to 85 days after
hatching (Campbell et al. 1996).

Adjacent pool habitats rarely have closed canopies over the lower banks of the stream
channel due to regular flood events (USFWS 1999). Heavily shaded pools are generally
unsuitable for larval and juvenile arroyo toads because of lower water and soil temperatures and
poor algal mat development (Sweet 1992). Shallow pools with little woody vegetation and low
current velocity are strongly favored. Limited amounts of overhead vegetation, often a result of
episodic flooding, allow heat from the sun to keep the pools from becoming cooler than the
required hatching temperature of 12 to 16 C (54 to 61 F) (Campbell et al. 1996).

2.1.3.1.6 Adjacent Habitat/Riparian Corridor

Adjacent habitats typically occur within the 100-year flood zone and may extend up to
100 m from the stream (Campbell et al. 1996). These sandy benches have a well-developed
overstory of western sycamore (Platanus racemosa), cottonwoods (Populus spp.), coast live oak
(Quercus agrifolia), and willow (Campbell et al. 1996). The understory may consist of scattered
mule fat (Baccharis salicifolia), short grasses, herbs, and leaf litter, with patches of bare or
disturbed soil, or have no vegetation at all (USFWS 1999).

Most benches or bars are not immediately adjacent to the stream, but are separated by a
dynamic, channel margin zone of mixed sediments that is reworked as storm waters flood the
primary channel (Campbell et al. 1996). Drainages with straighter courses generally have
broader marginal zones and fewer bars and benches but may have associated oak flats that
provide suitable adult habitat (Campbell et al. 1996).

An important characteristic in defining suitable arroyo toad breeding pool is the
proximity to a sandy floodplain bench or terrace habitat. Although no direct measurements have
been made, Sweet (1992) found that generally the distance between a breeding pool and the
nearest broad sandy bench ranged from less than 10 m (33 ft) to approximately 80 m (262 ft)
(Sweet 1992).

2.1.3.1.7 Floodplain Connectivity

Adult arroyo toads require access to permanent water during the breeding season and
unobstructed habitat for movement from water sources to adjacent upland stream habitat where
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2.0 Species that Occur Within the Study Area

much of the remaining active season is spent, and aestivation areas (Dudek 2000). Suitable
dispersal routes must occur in both up and down stream directions.

2.1.3.1.8 Adjacent Upland Habitat

Adults utilize adjacent upland areas that may occur outside the 100-year floodplain.
These areas typically become covered with brush and trees that stabilize the surface. Extended
movements into upland habitat and away from streams are most likely the result of
microclimates (dispersal). Upland dispersal has been observed all age classes of post-
metamorphic toads on rainy nights and during very high relative humidity (USFWS 1999).
Furthermore, it has been observed that narrow, ephemeral tributaries may serve as dispersal
routes to upland areas (Ramirez 2000; Holland et al. 2001). The USFWS determined that areas
up to 24 m (79 ft) in elevation above stream channels were most likely to contain the primary
constituent elements for arroyo toad habitat (USFWS 2000). Sub-adult and adult arroyo toads
often are found foraging in upland habitats around the drip lines of oak trees.

2.1.3.2 Hydrologic Factors

2.1.3.2.1 Flow Regime

Toads require rivers or streams with a hydrologic regime that supplies sufficient flowing
water of suitable quality and quantity needed to sustain eggs, tadpoles, metamorphosing
juveniles, and adult breeding toads. The flow regime should provide space, food and cover at
appropriate times of the year and stage of toad development. Breeding sites generally have flow
rates less than 5 cm per second (cm/sec) (USFWS 1999). Currents greater that 5 cm/sec are
sufficient to displace eggs and embryos/larvae up to 82 hours post hatching (Sweet 1992).

2.1.3.2.2 Periodic Flooding

Arroyo toads have specialized habitat requirements for each stage of their life cycle. The
creation and maintenance of these appropriate habitats are dependent on several factors, but
largely are due to fluctuating hydrology. A natural flooding regime, or one sufficiently
corresponding to natural conditions, is required to periodically scour riparian vegetation, rework
stream channels and floodplains, and redistribute sands and sediments. The flooding regime is
directly responsible for the development of the appropriate number and size of breeding pools,
friable soils for juvenile and adult toads to create burrows, and unvegetated lower stream terraces
(Jennings and Hayes 1994; USFWS 1999).
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