





DESIGN CONSIDERATIONS
FOR RIPARIAN BRUSH RABBIT
HABITAT RESTORATION

'The riparian brush rabbit (Syfvilagus bach-
mani riparius; “brush rabbit”) is one of
the most critically endangered species in
the Central Valley of California, limited
by habitat loss, floodplain clearance, and
loss of upland flood refugia. The contin-
ued survival of brush rabbits is tenuous
because isolated, remnant populations

are vulnerable to local catastrophic events
(e.g. flood and fire) on small habitat
fragments. The goal of the recovery plan
for the species is to re-establish three
new self-sustaining populations in order
to reduce its vulnerability to stochastic
processes. The Stanislaus River, a major
tributary of the San Joaquin River, is
subject to widespread ecological stress
from flood control infrastructure and
agricultural conversion of the floodplains.
The historic riparian forest corridor has

been cleared and leveled, reducing the

amount of quality habitat (forage and
cover) and high-ground flood refugia
available for the brush rabbit. Design
considerations for a habitat restoration
plan for captive-bred riparian brush
rabbits to be released into the wild along
the Stanislaus River, on the San Joaquin
National Wildlife Refuge have been
revisited. The plan considers brush rabbit
habitat use and behavior and builds upon
lessons learned from earlier reintroduc-
tion efforts. The current restoration plan,
reflecting lessons learned from high brush
rabbit mortality in the flood of 2006,
incorporates a network of high-ground
refugia sites (levees, constructed mounds,
and natural topography), basking sites,
and dense shrubby native vegetation for
forage and cover.
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* Shrubby riparian habitat is critical for
riparian brush rabbit recovery.

* More high ground refugia are needed
on the floodplains.

* Vegetated levees can offer important
wildlife benefits.

* Plants can be configured to achieve
multi-species wildlife benefits.

* Habitat can be designed for target
wildlife.




WATER MANAGEMENT CONSIDERATIONS

FOR CONSERVING NATIVE HERPETOFAUNA

IN SOUTHERN CALIFORNIA

Amphibians and aquatic reptiles are
dependent upon healthy aquatic riparian
habitats for all parts of their life cycle
and are therefore important as environ-
mental indicators. A healthy habitat can
be defined as one with a natural water
periodicity, natural adjacent riparian and
upland plant cover, high water quality,
and absence of non-native invasive
predators and competitors. All of these
components of their environment can be
enhanced by effective management of the
waterways in which they live. Managing
for a natural hydrological regime is a key
first step in planning for amphibian and
reptile conservation. Amphibians adapted
to ephemeral systems require periodic
drying periods of their habitat in order
to maintain natural channel character-
istics and preclude the establishment of
invasive species. In contrast, more direct

methods of invasive species removal may

Western Pond Turtle (Emys marmorata):

be required in perennial systems, such

as eradication efforts of predatory fish,
crayfish, and invasive turtles and frogs.
In California, the majority of rivers are
obstructed by dams. Dammed rivers
require management of water releases to
simulate natural hydrological conditions.
These may include periodic large releases
to mimic natural scouring events and
smaller releases to ensure water avail-
ability, especially for breeding. Finally,
control of contaminants is recommended
in systems that are surrounded by urban
or agricultural areas as many have been
tied with disease outbreaks, malforma-
tions, and mortality.
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® Retaining and restoring the natural
hydrology allows for greater resistance
of herpetofauna to stressors. Keep
ephemeral systems ephemeral and
perennial systems perennial.

® Protect upland buffers.

* Understand threatened and endan-
gered species in your local area.
Special considerations may be ap-
propriate for rare species.

* Non-native aquatic species populations
must be reduced.

* We need robust monitoring programs
to track responses of ecosystems to
impacts and management actions.

Western Pond Turtle (Emys marmorata)

Management Implications

Pond Turtle & Non-native Turtle Detections and Level of
Human Access

Population Monitoring Results and
Management Implications
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RESTORATION AND ENDANGERED
SPECIES: WHAT IS THE BEST
MONITORING APPROACH?

CHRISTINE A. HOWELL
PRBO CONSERVATION SCIENCE

Riparian habitats are among the rarest
and most degraded in North America; in
California’s Central Valley over 95% of
the riparian habitat has been lost in the
past century. As part of an unprecedented
effort to restore riparian habitat and
wildlife populations in the region, PRBO
Conservation Science has been conduct-
ing intensive monitoring of riparian

bird populations at restored and intact
remnant riparian sites within the Central
Valley to evaluate the success of restora-
tion projects. Restoration monitoring of
birds has occurred since 1993 at multiple
riparian sites along the Sacramento
River, San Joaquin River, and Cosumnes
River. This time series accounts for over
39 “project-years” of data including
approximately 10,000 detection oppor-
tunities in riparian habitats. These data
allow comparison of monitoring results
from the multi-species conservation
strategy (used by CALFED), a focal
species approach, and an endangered

species approach in order to investigate
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Bird Species Diversity — Evaluating Restoration af the
San Joaquin River MWR

the inferences we obtain from different
avian monitoring strategies. For the
endangered species approach, less than
0.01% of our records included federally
endangered species — in fact a single
data point, the observation of least Bell’s
vireo at the San Joaquin River National
Wildlife Refuge. While these limited
records are extremely important to the
management of endangered species, the
overall inferences that can be drawn from
these data are limited. The multi-species
conservation strategy approach is used
by CALFED and includes all sensitive
species (similar to Bird Species of Special
Concern), yet this approach accounted
for less than 5.0% of our monitoring
records. Thus the inferences that can be

drawn from these data are limited.

'The focal species approach includes a
suite of species that fit into different ri-
parian and floodplain spatial features and
habitat characteristics that collectively
represent a healthy riparian system. This

approach includes both common and rare
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® Bird studies provide an excellent means
to monitor the performance of restora-
tion activtiies.

® Focal species approach is most effec-
tive.

® Re-vegetation is working to restore a
diversity of songbird populations.

species. Using the focal species approach
for such metrics as bird species diversity
and reproductive success, we were able
to make much stronger inferences from
our data regarding the success of riparian
restoration efforts.

MORE
INFO? chowell@prbo.org
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