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INTRODUCTION

BACKGROUND AND GOALS
The Sierra Madre Habitat Restoration Project encompasses a total of 2.93 acres of native habitat,
including 0.33 acres of ESHA1 wetland and vernal pool habitat, and 2.6 acres of habitat buffer. The
project area is divided into two main zones (henceforth referred to as the Northern Restoration Area
and Southern Restoration Area; Figure 1), and is associated with the recent construction of the UCSB
Sierra Madre Villages Apartments. The project site is located to the west of Storke Road, on the eastern
arm of what was formerly Ocean Meadows Golf Course (now North Campus Open Space), with Whittier
Drive to the north and Sierra Madre Court to the south. The Northern Restoration Area is comprised of
0.31 acres of delineated wetland habitat and 1.46 acres of buffer habitat. The Southern Restoration Area
consists of 0.02 acres of delineated wetland surrounded by a 100 ft buffer that covers 1.14 acres.
The project area lies in a region predominated by a Mediterranean climate, which is characterized
by cool, sometimes wet winters, and generally warm and dry summers. Frost occasionally occurs
overnight in cold years, but typically does not persist throughout the day. Summer heat and aridity is
tempered by the spring and summer fog and cool westerlies associated with the site’s close proximity to
the Pacific Ocean. The region receives an average of about 17 inches of precipitation per year, generally
falling between the months of October and April. There are infrequent years of heavier rainfall, often
associated with El Niño events, as well as episodic droughts. A soils engineering report prepared by
Earth Systems Pacific in 2011 found that the site is dominated by layered sand and clay soils that are
highly erodible.
Prior to construction the project site was recovering from being completely graded in 1965 when
top soils were scraped from the upland areas and placed in the upper arms of Devereux Slough to create
the Ocean Meadows Golf Course which operated adjacent to the site through 2013. The removal of top
soil reduced the wetland function in the northern wetland area by filling in a former salt marsh and
created degraded wetlands in the Southern Wetland Area by exposing clay-rich sub-soils that were then
colonized by non-native, disturbance following plant species. Immediately prior to current restoration
efforts, the Northern Restoration Area wetland was comprised of several native and non-native
freshwater marsh species as well as several brackish plant species (Salicornia sp., Distichlis spicata).
Although not currently tidally influenced, the composition of existing plant species (and the success of
certain salt-tolerant species during restoration efforts) indicates a salty soil composition in both the
wetland and buffer zones of the Northern Restoration Area. Soil salinities in this area were assessed by
diluting soil in deionized water at a ratio of 3:1 (soil to water); letting the salts dilute for 30 minutes, and
measuring the resulting liquid with a refractometer (13% ppt) and an electrical conductivity meter
(5,000 to 6,000 microsiemens/cm). Prior to restoration efforts, the wetland buffer consisted of nonnative annual grasses and forbs (Festuca perennis, Plantago coronopus among others), and copious
cover of non-native turfgrass (Cynodon dactylon, Pennisetum clandestinum). The Southern Restoration
Area was dominated by non-native annual grasses and weedy forbs, and contained little to no wetland
vegetation prior to construction/restoration activities.
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Figure 1. Sierra Madre Habitat Restoration Project
As stated in the Habitat Restoration Management Plan (HRMP) for the Sierra Madre Apartment
Complex (prepared by SWCA Environmental Consultants in 2013), the goals for habitat restoration
included “grading to create a functioning vernal pool in the Southern Restoration Area, and several
bioswales in the Northern Restoration Area. Restoration actions include removal of non-native species,
replanting with native seeds and plants, and monitoring and maintenance activities” (SMHRMP 2013).
Additionally, “Because no wetlands will be impacted by the project, the primary goal of this HRMP is to
restore and enhance existing wetland habitats and create native buffer areas, resulting in establishment
of self-sustaining and diverse native plant communities requiring minimal maintenance inputs. This goal
will be accomplished through minor grading to improve hydrologic function, removal of non-native plant
species, planting native vegetation suited to the specific conditions of the two restoration sites, and
maintaining those sites in perpetuity” (SMHRMP 2013).
One special status plant species, southern tarplant (Centromadia parryi ssp. australis) and no special
status animal species were identified prior to development. Restoration activities include the
preservation and active distribution of southern tarplant in both restoration areas.
This report is a cumulative account of project activities and progress presented year by year.
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NORTHERN RESTORATION AREA
SUMMARY
As of December 2018, the 1.77 acre Northern Restoration Area at Sierra Madre, shown broken
down into its constituent sub-zones in Figure 2, has undergone four years of active restoration by CCBER
staff. Grading and site preparation took place in the first project year, followed by installation of an
above-ground irrigation system, native seed collection, weed control using a variety of techniques,
installation of approximately 15,000 plants, and the establishment of a vegetation monitoring system to
measure restoration success. Vegetation surveys in 2015 showed significant increases in native plant
cover and decreased non-native cover in line with the goals for the restoration plan.
The second year of project implementation (between November 2015 and October 2016) involved
more intensive weeding efforts across the site, resumption of planting in the North Flat zone late in the
year, irrigation, annual vegetation monitoring, and initiation of a bird monitoring program. In November
2016, the total native plants installed in the Northern Restoration Area reached approximately 18,000
plants. 2016 vegetation monitoring showed that native and non-native plant cover continued to trend
favorably towards the ultimate project goals.
The third year of project implementation (November 2016 to December 2017) involved rigorous
weeding efforts in the wake of a robust rainy season that led to the explosion of invasive annual plants,
and flooded out and rotted some perennial natives plants in the North Flat Zone due to flooding. In
December 2017, the total native plants installed in the Northern Restoration Area reached over 20,000
plants. 2017 vegetation monitoring showed another increase in native cover to 72% which exceeds the
year three performance criteria of 50%, and is in line to achieve the final success criteria of 80% native
cover by year 5 of project implementation.
The fourth and final year of project implementation (January 2018 to December 2018) involved
continued extensive weeding efforts, and the planting of 1,000 additional plants to replace those
impacted by flooding in the previous year of the project. 2018 vegetation monitoring showed a
decrease in native and non-native cover due to widespread drought with rainfall in the area being under
50% of average for the year. However, when combined with the Southern Restoration Area (which saw
a significant uptick in native vegetation cover) and considering there was an increase in relative cover
(due to a marked decrease in non-native cover), the project achieved final success criteria overall
heading into the maintenance phase of the project.
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Figure 2. Sierra Madre Northern Restoration Area sub zones.
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INITIAL CONDITIONS
Prior to site grading and grubbing, the Northern Restoration Area was heavily dominated by nonnative gasses, forbs, and turf grass in all upland areas (North Flat, South Flat, Bioswale, and Slope subzones). Exotic species found at the time of the initial survey performed by SWCA Consultants included:
Festuca perennis, Cynodon dactylon, Helminthotheca echioides, Phalaris aquatica, Pennisetum
clandestinum, Plantago coronopus, and Plantago lanceolata, among others (SMHRMP 2013).
While the presence of native plants in all upland areas was limited prior to grading activities, we
noted the existence of the special-status species, Centromadia parryi ssp. australis (Figure 3), as well as
a sizable patch of Cressa truxillensis in the northeast corner of the site. The wetland area contained a
mix of native and non-native plants, but was mostly dominated by native plants prior to restoration
activities. Notable species included: Eleocharis macrostachya, Xanthium strumarium, Cuscuta sp., and
Persicaria lapathafolia. Figure 4 is a picture of the site before any restoration activity. Appendix 1
contains the current list of all plant species CCBER has recorded at the Sierra Madre Habitat Restoration
Project. This list includes species that CCBER planted subsequent to grading activities.

Figure 3. Southern Tarplant (Centromadia parryi ssp. australis), 12/10/12.
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GRADING AND SITE PREPARATION
In September 2014, grading activities were performed by the construction contractor in preparation
for CCBER restoration efforts (Figure 5). In order to recover some of the former salt marsh function,
approximately 6 inches of soil were scraped off of all upland areas heavily dominated by exotic turfgrass.
The goal was to reduce the amount of fill and lessen the abundant exotic seed bank in those areas, and
to scrape out the rhizomes of certain noxious species (particularly Cynodon dactylon and Pennesitum
clandestinum) which are historically difficult to eliminate without the heavy use of herbicide. The only
notable upland area left unscraped was in the northeast corner of the north flat sub-zone (Figure 2). It
was left unscraped because of an existing sizable Cressa truxillensis patch located among exotic annuals
there.

Figure 4. Northern Restoration Area prior to grading; dominated by non-native rhizomatous grass.
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PROJECT DESCRIPTION AND WORK
WEED CONTROL 2014-2015
Even though much of the existing non-native vegetation was scraped off with the soil in the

Figure 5. Sierra Madre Northern Restoration Area scraping and grading, 9/11/2014.
Northern Restoration Area, weed control was the most frequent task performed by CCBER restoration
personnel in 2014-2015. Even with limited rain in the winter of 2014, exotic plant species immediately
started sprouting in all areas of the restoration site after the initial grading. Hence, weed control quickly
became a priority. The grading efforts did an effective job eliminating most of the prolific amounts of
rhizomatous turfgrass, but did not completely remove all weeds from the seed bank. Most prolific
among the exotics that germinated were Atriplex semibaccata (in the north and south flats as well as
the slope), Plantago coronopus (north and south flats), Festuca perrenis (north flat and bioswale),
Rumex crispus (north flat and wetland), Helminthotheca echioides (wetland), and Cynodon dactylon
(sporadically throughout the site). The primary method employed to eliminate these weeds was manual
Sierra Madre Habitat Restoration Project – Second Annual Report (CCBER 2016)
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removal. Hula hoes, hand picks, and soil knives were used to remove most species, particularly in the
slope and south flat sub-zones. Additionally, gas powered weed-wackers were used throughout the
growing season to prevent the seeding of non-native annual plants that flowered before staff had the
opportunity to remove them by hand. This method was particularly useful in the Cressa Truxillensis area
that wasn’t scraped, because the prostrate Cressa was left unharmed when CCBER staff came through
and chopped down the abundant Festuca perrenis growing tall above it. Another method widely
employed on the site was solarization. CCBER staff placed large sheets of black plastic, weighed down by
sand bags throughout the north flat sub-zone (except for the Cressa area). This method of weed control
kills the non-native plants by heating them to unbearable temperatures as well as eliminating their light
source. This was an effective method of control for the north flat because it covered a larger area more
quickly than manual removal, which gave CCBER workers the chance to spend more time intensively
hand weeding the south flat and slope sub-zones to prepare them for planting. The final method of
weed control employed in 2014-2015 was herbicide application. CCBER staff trained in the proper use of
herbicide applied Roundup Custom (a wetland approved herbicide) to many upland areas of the
Northern Restoration Area that had re-sprouts of Cynodon dactylon. Herbicide was used sparingly only
on species that are ineffective to remove using manual removal techniques (i.e. Cynodon dactylon,
Pennisetum clandestinum).
WEED CONTROL 2015-2016
Weed control continued to be the primary activity performed by CCBER staff in the Northern
Restoration Area during the 2015-2016 year. The same methods (hand-weeding, weed-whacking,
solarization, herbicide) were employed in removal of the same various invasive species that occurred in
the prior year. The southern flat sub-zone was mostly vegetated with native plants established the prior
year, so hand weeding was the preferred method. Additional problematic non-natives in the southern
flat zone included: Parapholis incurva, Medicago polymorpha, Cotula coronopifolia, and Spergularia sp.
Solarization was continued in the northern flat zone. Several sheets of black plastic were rotated around
the zone to cover as much area as possible. In the dry months of the year, some of the areas not
covered in black plastic were lightly irrigated using drip lines to encourage germination of the non-native
seeds in the seed bank, initiating a grow-kill cycle. Erodium citcutarium, Lepidium didymium, and
Portulaca oleracea were the most common species on the north flat. One notable area that was
solarized was the northeastern corner of the site, which supports a dense population of the native
Cressa truxillensis. Many weeds were interspersed with the C. truxillensis, and the patch was hand
weeded and weed-whacked in the first year of restoration. However, much like the invasive Bermuda
grass and Kikuyu grass, Cressa has a robust underground system of roots and rhizomes. The resiliency of
these species in response to solarization attempts suggested that Cressa would withstand the treatment
as well. Thus, CCBER workers placed black plastic over the Cressa patch, predicting the non-native
species would perish and the Cressa would survive. This hypothesis was confirmed several weeks later
upon the removal of the plastic. Though pale in color due to lack of photosynthesis, the Cressa was alive
while the non-native species present were killed. Over the following months, the density of the Cressa
population increased dramatically, likely due to the absence of competition. Elsewhere, weed-whacking
was performed across the site as needed on flowering/seeding weeds to postpone seed dispersal,
especially on Cotula coronopufolia and Medicago polymorpha. Herbicide was used on re-emerging
rhizomatous grasses only as needed.
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WEED CONTROL 2016-2017
Because the project received 7 more inches of rain than the annual mean, plant growth across the
project was vigorous during the 2016-2017 growing season. As a result, CCBER staff spent a majority of
their time weeding in the Northern Restoration Area in 2016-2017. While many of the weed control
methods employed in the previous two years were implemented once again, the establishment of
native plants throughout the site led to a decrease in the use of black plastic for solarization (which was
limited to the C. truxillensis patch) and herbicide to control select species because these methods are
less selective than hand weeding and mechanical controls. Efforts were largely successful overall,
especially when compared to the unmanaged growth of exotic plants in the adjacent parcel to the west
of the project. One notable exception, however, was the south flat sub zone which was dominated by
particularly dense and difficult to control patches of Festuca muyros, Parafolis incurva, and Plantago
coronopus. Vegetation monitoring transect 4, which runs through this zone, indicated 40% non-native
coverage in the south flat. CCBER plans to implement a flame weeding program early in the 2017-2018
growing season to combat the spread of these noxious species.
WEED CONTROL 2018
Rainfall during the fourth year of the project was well below the yearly average at just over nine
inches. Although one would expect this to lead to a marked decrease in the growth of non-native
plants, the reality was that weed species that were present during the drought year 2015-2016 made a
comeback in the place of extensive rain-loving weeds that proliferated during 2016-2017. Non-native
species that presented particular problems in 2018 included Medicago polymorpha, Cotula
coronopifolia, Erodium botrys, Erodium cicutarium, Crypsis schoenoides, Rumex crispus, and Atriplex
semibaccata in addition to the perennial problems presented by Parafolis incurva and Plantago
coronopus. As a result of this explosion in growth, the majority of work time was spent performing
weed control once again. Hand weeding (including the use of scuffle hoes) was the preferred method of
control overall, but a variety of weed control techniques were used to combat particular outbreaks. For
example, the extensive use of green flame in the south flat to control the dense patches of Festuca
muyros and Parafolis incurva that became apparent in 2017 was key to a reduction of those species.
Additionally, solarization was used to control the emergence of Cotula coronopifolia in the south flat as
well as Erodium cicutarium, Atriplex semibaccata, Erigeron bonariensis, and other weeds in the C.
truxillensis patch of the north flat. As the project transitions into the maintenance phase, weed control
will likely be where the majority of restoration efforts will be spent.
PLANTING 2014-2015
The plants installed in 2014-2015 at the Northern Restoration Area were propagated in the CCBER
nursery from seed (or cuttings) collected from local populations of native plants. Particular attention
was paid by CCBER staff to only collect seeds and cuttings of native species at nearby Coal Oil Point
Reserve (COPR) or Ellwood Mesa (EM). For species that don’t occur on COPR or EM, a collection area
within a 10-mile radius of the project site was used. As of November 2015, 15,000 plants had been
installed in the slope and south flat sub-zones, with plans to plant the north flat and bioswale sub-zones
in the next two years. CCBER made the decision to plant the slope sub-zone as a first priority to mitigate
the potential for erosion on the site. One of the main planting issues faced in 2014-2015 was the die-off
of numerous species planted in the central part of the north flat sub-zone (Mirabilis laevis, Elymus
glaucus, Frankenia salina, Stipa Pulchra). Subsequent soil analysis of this area showed an elevated salt
content (e.g. 13 ppt). Consequently, CCBER installed salt tolerant natives to replace the dead plants
Sierra Madre Habitat Restoration Project – Second Annual Report (CCBER 2016)
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(Extriplex californica, Distichlis spicata, Suaeda taxifolia), and the replacements are flourishing. All of the
plants installed in the slope sub-zone have done well, and the only other area to have planting problems
is a small section of Hordeum brachyantherum ssp. brachyantherum that was planted in late September
on the south edge of the north flat sub-zone. After initially looking robust and healthy, these plants
became infested with aphids, and many have died. It is unclear whether these pests came from the
nursery or proliferated because of the unseasonably warm temperatures experienced at the site up until
early November. Whatever the reason, CCBER staff will keep an eye on the performance of future
Hordeum brachyantherum ssp. brachyantherum plantings, and will take steps to ensure a similar
infestation doesn’t occur again (i.e. making sure to plant during periods of cooler weather, and more
closely inspect plants at the nursery before transplanting to the restoration site).
PLANTING 2015-2016
Planting resumed in the Northern Restoration area in the north flat sub-zone in August 2016. This
zone was reserved for planting as it underwent multiple weed grow-kill solarization treatments earlier in
the year. Several different species have been planted, including Eriogonum parvifolium, Mirabilis laevis,
Stipa pulchra, Atriplex californica, Grindelia californica, and others. The soil of the north flat has a much
higher sand content than soils of the surrounding zones. Plant responses to this soil will be monitored
and noted for use in guiding future species placement. All plants were locally sourced and grown in
house at CCBER. By November 2016, 2,837 plants have been installed on the north flat, bringing the
total for the Northern Restoration Area to nearly 18,000.
PLANTING 2016-2017
An additional 2,000 plants were installed in the bioswale and north flat sub zones between January
and November 2017 to fill in the remaining unplanted areas of the site. The bioswale was planted with
fresh water seasonal wetland species including: Juncus patens, Anemopsis californica, Schoenoplectus
pungens, and Distichlis spicata among others. The north flat was replanted with salt tolerant species
such as Atriplex californica and Distichlis spicata in areas that exhibited poor signs of native growth from
the previous year. Planting in the Northern Restoration Area is nearly complete, and will consist of
filling in small gaps or replanting areas previously covered by exotic species in the ensuing years.
PLANTING 2018
Approximately 1,000 additional plants were installed in the North Flat in 2018 bringing the total for
plants installed in the Northern Restoration Area to 21,000.
IRRIGATION 2014-2015
Approximately one month after grading was completed in September 2014, CCBER staff installed a
1.5 inch PVC irrigation line running the length of the project with quick coupler valves to provide
irrigation access for new plantings at the site (Figure 6). The line runs above ground and will be removed
when irrigation is no longer necessary. Irrigation was a major concern in 2014-2015 because of the
ongoing drought in Goleta and California in general. The original plan to irrigate the site using overheard
sprinklers was scrapped to save water and to comply with the city of Goleta’s stage II drought
restrictions. Most of the plantings at the Northern Restoration Area were installed during what would
normally be the rainy season between January and April of 2015, and were watered using a combination
of drip irrigation and hand watering. Plants were typically watered two times per week for 6-10 weeks
after planting, with occasional watering as necessary to ensure survival.
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Figure 6. Sierra Madre Northern Restoration Area irrigation installation, 10/21/14.
IRRIGATION 2015-2016
Minimal irrigation was required on the Northern Restoration Area for the majority of the year, as
the southern flat and slope sub-zones were well established with native vegetation by 2015. Once
planting began on the north flat, newly installed plants were watered using drip irrigation as well as
hand watering. The planting of this area is ongoing, and will require less irrigation with the possible rain
during the following winter months. However, the California drought is also ongoing, thus irrigation
could become a more demanding and challenging task. Under the established drought restrictions,
hand-watering cannot be done between 10:30am and 4:00pm. Staff time must be allocated for
irrigation appropriately.
IRRIGATION 2016-2017
Because rainfall was 50% above the annual mean for the area of the project site during the 20162017 growing season, irrigation was only necessary in newly planted areas to ensure establishment and
reduce plant stress. Hand watering will continue in the Northern Restoration Area in compliance with
Goleta Water District stage III drought restrictions as necessary until the last round of native plantings
reach maturity.
IRRIGATION 2018
Drip irrigation and occasional hand watering was used to establish new plantings in compliance with
Goleta Water District stage III drought restrictions.
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MONITORING
VEGETATION MONITORING
A series of six line transects, shown in Figure 7, were established for vegetation monitoring at
the Northern Restoration Area in January of 2014 to measure baseline plant conditions before
restoration efforts, and to record restoration progress during the life of the project. Experienced CCBER
staff identify all plant species observed in a 1 x 1 meter quadrat placed at every third meter of each
transect, estimating percent cover for each species. CCBER conducts these surveys each year in late
spring to early summer. The results of the monitoring for all years of the project are summarized below
and shown in the Figures 8 - 12. They include changes in native and non-native cover, bare and thatch
cover, and species richness per transect and on average throughout the site.
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Figure
7. Sierra Madre Northern Restoration Area vegetation transects.
Figure 8. Northern Restoration Area Vegetation Transects

2014 - 2015
First year monitoring was conducted in May 2015. Results were generally positive in terms of
restoration success. Based on the performance criteria for year one of the project, standards have been
met, as average native cover went up from 31.5% during baseline monitoring to 41.35% during year one
monitoring, and non-native cover fell from 48% during baseline monitoring to 17.5% during year one
monitoring. The interim success criteria for year one stipulated that native cover should be at or above
25% and that non-native cover should be at or below 20%.
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2015 - 2016
Second year monitoring was conducted in June 2016. The survey results revealed an overall
continuation of the trends observed in the first year. Site average native cover increased from 41.4% to
58.1%, and average non-native cover decreased from 17.5% to 13.5% in 2016. The interim success
criteria for year two of the project requires average native cover at or above 35%, and non-native cover
at or below 15%. Both of these criteria were met.
2016 – 2017
Third year monitoring was conducted in June 2017. The survey results revealed a continuation of
the upward trend of native cover observed in the vegetation surveys from years one and two. Site
average native cover increased from 58.1% to 72.8%, while average non-native cover also increased
from 13.5% in 2016 to 18.7% in 2017. The interim success criteria for year three of the project requires
average native cover at or above 50% and non-native cover at or below 15%. While the interim success
criteria for non-native cover was not met in year three, the difference is almost completely attributed to
the outgrowth of difficult to control species in transect 4, noted above. A redoubling of efforts and a
new weed control approach (flame weeding) in this area are expected to reverse this trend in the next
year.
2017-2018
Fourth year vegetation monitoring was conducted in June 2018. The survey results revealed a
decrease in absolute native cover and non-native cover from 72.8% to 67% and 18.7% to 14%
respectively. While absolute native cover went down, the relative native cover remained high at 78%,
which, when combined with the relative native cover of the Southern Restoration Area, is in line to
achieve the final success criteria of 80% site-wide native cover outlined in the management plan.
Relative cover is a better way to measure success in this case because of the continuation of severe
drought conditions in Santa Barbara County which led to a marked decrease in vegetation cover overall.
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Figure 9. Native species richness recorded in the Northern Restoration Area survey per year.
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Figure 10. Average percent native cover in the Northern Restoration Area.
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Figure 11. Average percent non-native cover in the Northern Restoration Area.
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Figure 12. Average percent bare/thatch cover in the Northern Restoration Area.

PHOTO MONITORING
Photo monitoring points were established and subsequently rearranged due to road and building
construction changes. The present distribution and direction of photos points in the Northern
Restoration Area are displayed in Figure 13. The monitoring photos collected since the points were
established are included in Appendix III of this report.
WILDLIFE OBSERVATIONS
Bird Survey
CCBER conducted a monthly bird survey of the Sierra Madre Restoration site in January 2016
which ran for just over one year, concluding in March 2017. Surveys began approximately 15 minutes
before sunrise, when there is a surge in bird activity, and consisted of one or two knowledgeable CCBER
staff members, equipped with binoculars, recording visual and auditory observations of all individuals of
each species present. Because the Northern Restoration Area is relatively small in terms of bird
monitoring, it is possible to attempt a full census of the populations within the bounds of the site, rather
than to extrapolate sample data using transect methods. As of March 2017, 29 bird species were
documented within the Northern Restoration Area during these surveys, including locally common
songbirds, waterfowl, shorebirds, and raptors. All species are listed in Appendix II.
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Other Wildlife
While no formal wildlife monitoring is being conducted at the site at this time, the Sierra Madre
Restoration Project has a notebook in which all employees are encouraged to record notable wildlife
observations as part of their job. Several species of mammals and herptiles have been documented on
site, listed in Appendix II. Notable invertebrates observed include at least one species of unidentified
parasitoid wasp (possibly Compsocryptus sp.), and a species of orb weaver spider that is abundant in the
Stipa pulchra grassland at the north wetland slope sub-zone.

Figure 13. Sierra Madre Northern Restoration Area photo points.

Figure 14. Great blue heron at the Northern Restoration Area, 3/5/2015.
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Figure 15. Unidentified parasitoid wasp and orb weaver spider.

SOUTHERN RESTORATION AREA
SUMMARY
Restoration activities commenced in the Southern Restoration Area in June 2015 after the initial
grading and removal of vegetation and the amending of the clay-rich sub-soils that were exposed
thereafter. By November 2015, 1,300 plants had been installed in the area, and non-natives were
sparse. In 2016, CCBER focused planting efforts on the high profile Southern Restoration Area, installing
an additional 24,326 plants as of November 2016. Prior to the establishment of these plantings, efforts
were made to reduce the risk of erosion to the bare soil by constructing rock outflows and check dams
before the rainy season. Weed control was a minor time commitment through the first full year of
restoration. Vegetation monitoring was conducted in June 2016, the results of which indicated positive
progress towards restoration goals. In 2017, CCBER spent the majority of time in the Southern
Restoration Area weeding invasive species that cropped up throughout the site in response to the higher
than anticipated rains of 2016-2017. Additional planting was also done in this zone, bringing the total
number of plants installed to 27,238. CCBER staff also spent additional time inoculating the grasslands
surrounding the weltand area with wildflower seeds in late 2017. Vegetation monitoring was conducted
in June 2018 the results of which indicated excellent progress toward achieving the final success criteria
outlined in the HRMP.
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GRADING AND SITE PREPARATION
In June of 2015, the UCSB contractor prepared the site for restoration activities by grading the
vernal pool to a depth of approximately 18 inches, spreading mulch amendment in all buffer areas, and
ripping the amendment to a depth of approximately six inches into the soil. None of the soil in the basin
of the vernal pool was ripped in order to assure that it retained water-holding capability. Soil
amendment was ripped into the buffers for two reasons: 1) to add an organic component to the
nutrient poor sub-soils at the site, and 2) to loosen the hard clay soil to make planting easier and to
allow for faster integration of the soil with the amendment. Figure 17 displays the spreading and ripping
process. While the SMHRMP stated that the maximum ponding depth of the pool was supposed to be
18 inches, three months after grading, CCBER staff discovered that the pool would likely hold at least 24
inches of water. In order to reduce the depth, CCBER used a small tractor to scrape away soil and lower
the level of the spillway between the vernal pool and the storm drain (Figure 16).

Figure 16. Re-grading of spillway between vernal pool and overflow drain by CCBER
staff, 10/12/2015.
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(a)

(b)

Figure 17. (a) Soil ripping and (b) intergration of Argimix soil amendment in Southern Restoration
Area.
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PROJECT DESCRIPTION AND WORK
EROSION CONTROL
The initial condition of the Southern Restoration Area as it was presented to CCBER in Summer 2015
was bare ground. Lack of vegetation is highly conducive to severe erosion during rainfall events. In order
to prevent erosion of the upland areas and sedimentation into the basin of the vernal pool, CCBER
installed a few devices in anticipation of the rainy season. First was the installation of straw wattle at the
high water mark around the vernal pool. The wattle was dug into a shallow trench and sealed with soil
to act as a barrier to inflowing sediment. Second, sandstone boulders were used to construct flowdampening basins below 25 hardscape outflows on the eastern side of the site. Remaining boulders
were used to construct check dams along a small swale in the north upland area. These features were
tested in early January by a significant rain event and appeared to suffice until vegetation was
established. They are shown in Figure 18.

Figure 18. Rock outflows, check dams, and straw wattle at the Southern Restoration Area.
WEED CONTROL 2015
As previously stated, only a minimal amount of weed control was necessary because almost no
weeds sprouted in 2015.
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WEED CONTROL 2016
Weeding continued to be a minor task at the Southern Restoration Area in 2016. Because of the
initial grading and removal of the seed bank, non-native germinants were sparse. Many species that did
occur were likely dispersed from surrounding areas or imported with the vernal pool inoculum. The area
was hand weeded when non-natives approached maturity or when conspicuous patches appeared.
Small amounts of herbicide were also used on Bermuda and Kikuyu grass.
WEED CONTROL 2017
Weed control became the primary focus of restoration activities in the Southern Restoration Area in
2017. With extensive rains starting in November 2016, the resulting escalation in weed abundance led
to a focus on hand weeding supplemented by the occasional use of herbicide on small patches of
Cynodon dactylon. Populations of Medicago polymorpha, Sonchus oleraceus, Festuca muyros, Salsola
tragus, and Plantago lanceolata dotted the upland areas of the site, while Crypsis schoenoides was the
primary invasive in the vernal pool zone.
WEED CONTROL 2018
Weed control activities continued to be the focus of restoration activity in 2018. Sonchus sp,
Festuca muyros, Brassica nigra, and Erodium cicutarium were the chief targets of the upland area, while
Lythrum hyssopifolia was the most problematic in the vernal pool zone.
PLANTING 2015
As of November 30th, 2015, 1284 plants in 2-inch pots had been installed at the Southern
Restoration Area. In addition, hundreds of directly cut and rooted rhizomes had been planted in the
swale, in between the vernal pool and the drainage box. While some of the plantings have been
successful (particularly the directly rooted Distichlis spicata rhizomes), there have been die-offs or
stunted growth in a large percentage of the plants installed so far. The most likely reason is that the
agrimix mulch that was ripped into the soil at the site hasn’t had sufficient time to break down, integrate
with the soil, and provide nutrients to the plants. The result is that plants are struggling to survive in the
nutrient poor, inorganic sub-soils that comprise the site. To address this issue, CCBER staff purchased an
organic soil conditioner/fertilizer called First Green, produced by the company LiveEarth, to supplement
the mulch amendment. This conditioner was used as a temporary solution until the amendment had a
chance to fully integrate with the soil.
In addition to the 2-inch pot and rhizome plantings, CCBER staff spread inoculum in the vernal pool
area, and Centromadia parryi ssp. australis seed (mixed in with Deinandra fasciculata seed) into the
upland zones of the site as per the Sierra Madre HRMP. Approximately 15 gallons of inoculum was
collected, spread and compacted into the soils in the vernal pool zone. This included inoculum that was
collected from a variety of vernal pool reference sites on or in the vicinity of the UCSB campus. These
sites include: Manzanita Village, Del Sol and Camino Corto vernal pools, and Storke Ranch vernal pool. In
order to ensure proper adhesion of the inoculum to the soil, CCBER staff prepared the site by watering
the soil so that it held moisture but wasn’t muddy. CCBER employees then went through and raked the
substrate, spread the inoculum evenly by hand, and lightly tamped down the inoculum using hand tools.
CCBER staff also collected a large amount of Centromadia parryi ssp. australis from an abundant source
at the North Parcel Restoration Project, and spread it by hand or raked it into all of the upland areas of
the Southern Restoration Area.
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PLANTING 2016
Planting constituted the bulk of the work done at the Southern Restoration Area in its first full year
of active restoration. An additional 25,626 plants in 2 and 4 inch pots were planted from December 2015
through November 2016, bringing the total number of native plants installed to 26,910. Most of the area
was planted with perennial bunchgrasses like Stipa pulchra and Elymus glaucus with the intent of
creating grassland habitats interspersed with various native forbs and shrubs. Lower elevation zones
were planted with wetland and wetland-edge species such as Hordeum brachyantherum, Rumex
crassus, and various species of Juncus. The vernal pool basin was planted with the rhizomatous
perennial wetland species Eleocharis macrostachya.
Plantings have been largely successful despite one setback. The direct seeding of the southern
tarplant, Centromadia parryi ssp. australis, that occurred in November 2015 was extremely successful
and exceeded expectations. Large amounts of seedlings germinated in early spring, primarily in the
eastern and southern areas of the site, which had been mostly unplanted at that point. CCBER continued
to plant throughout the tarplant-populated zones, being careful not to disrupt the special status species.
However, in the following months, the Centromadia population appeared to out-compete the grasses,
growing large and robust while most of the plantings were stunted or perished. Concern for the success
of the plantings and for the diversity of the site’s plant community led to the ultimate decision to
remove all of the large tarplant individuals after the onset of seed production. The tarplants were
moved to another CCBER site to be used for seed dispersal on the North Campus Open Space project.
The affected areas of the Southern Restoration Area were re-planted as needed and are being irrigated
to revive the remnants of the original plantings. Centromadia parryi ssp. australis will continue to be a
prominent feature of the Southern Restoration Area because of the large amount of seed that was
produced during the first year of growth.
PLANTING 2017
With the site almost fully planted by the end of 2016, planting activities at the Southern Restoration
area consisted mostly of spreading annual seed and installing fill-in plantings where previous plantings
had failed. Almost 1000 plants were installed between November 2016 and November 2017, bringing
the total number of plantings up to 27, 238. Any future plantings at the site will be geared toward
increasing plant diversity or filling in failed areas.
PLANTING 2018
An additional 816 plants were installed in 2018 bringing the site total up to 28,054 not including the
additional seed and rhizomes that were installed on the site in various locations. Any future planting
will be minimal, but may be necessary in the unlikely event that any areas experience significant die-off
in the upcoming years.
IRRIGATION 2015 - 2018
The plantings currently installed at the site have been watered through a combination of hand
watering and drip irrigation with potable water to ensure establishment. This typically takes between
one and three months, at which point the plantings no longer require watering. Because of the drought,
there are currently no plans to water any plants using sprinklers, and once planting activities have
concluded, no further irrigation will be necessary, and the irrigation system will be removed.
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(a)

(c)

(b)

(d)

Figure 19. (a) vernal pool inoculum, (b) Centromadia parryi ssp. australis seed, (c) and (d) CCBER staff
applying vernal pool inoculum.
MONITORING
VEGETATION MONITORING
The baseline condition at the Southern Restoration Area was bare ground. Four vegetation transects
(Figure 20) were established and monitoring was conducted annually in in late Spring or early summer in
conjunction with the Northern Restoration Area monitoring. The survey method for both restoration
areas is the same. Results of the vegetation surveys are shown in Figures 21 - 25.
2016
Monitoring in 2016 took place in late June. Because of the bare ground baseline condition, surveys
results showed a great increase in native cover over the site. Average native cover increased from 0% in
2015 to 35.5% in 2016. Average non-native cover also increased, but only up to 1.15% at the time of
monitoring. This small amount of cover reflects the initial absence of weeds and insubstantial non-native
seed bank. These values exceed the criteria for interim success after 2 years of project implementation
of at least 35% native cover and no more than 15% non-native cover.
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2017
Monitoring in 2017 took place in early June. The survey results revealed a continuation of the
upward trend of native cover observed in the vegetation survey from 2016. Site average native cover
increased from 35.5% to 55.3%, while average non-native cover remained stagnant at 1%. The interim
success criteria was achieved for year three of the project, which required average native cover at or
above 50% and non-native cover at or below 15%.
2018
Monitoring in 2018 took place in late June. The survey results revealed a continued upward trend in
native cover, a leveling off of non-native cover, and a continued decrease in bare/thatch cover. Most
notably, relative native cover in the Southern restoration area was 95% in 2018, which meant that the
success criteria outlined in the management plan of 80% or higher native cover was achieved.

Figure 20. Sierra Madre Southern Restoration Area vegetation monitoring transects
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Figure 21. Relative cover at Southern Restoration Area.
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Figure 22. Number of native species recorded at baseline and in subsequent years.
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Figure 23. Average percent native cover over four transects in Southern Restoration Area.
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Figure 24. Average percent non-native cover over four transects in Southern Restoration Area.
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Figure 25. Average percent bare/thatch cover over four transects in Southern Restoration Area.

HYDROLOGY MONITORING
Water levels were monitored at the Southern Restoration Area vernal pool in 2016 to determine the
maximum depth of inundation, and to gain a sense of how long the pool was likely to hold water. A 24inch ruler was set up in the center of the pool basin prior to the 2015-2016 rainy season. Levels were
recorded on a weekly basis, beginning when the pool first held water, and ending when the pool dried
completely. The Santa Barbara Area experienced below average rainfall in the 2015-2016 rainy season;
UCSB received 10.24 inches, whereas the annual average is 17.14 inches. However, the water level in
the vernal pool surpassed the height of the ruler after some rain events, which demonstrated that the
depth of the pool far exceeds the ideal depth for vernal pool functionality of 12-14 inches. Despite this
fact, the suite of vernal pool plants that were seeded or planted have thrived. The vernal pool held
water for 170 days in the 2015-2016 rainy season, and the results of the weekly monitoring are shown in
Figure 26.
PHOTO MONITORING
Photo monitoring points were established in December 2015. The location and direction of the
points are represented in Figure 27. Photos taken at the points are included in Appendix IV of this
report.
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WILDLIFE OBSERVATIONS
The Southern Restoration Area was surveyed monthly for birds between January 2016 and March
2017 along with the Northern Restoration Area. Some bird species have made notable use of the
habitat. Ducks and shorebirds feed in the vernal pool when it holds water, a Cooper’s Hawk has
frequented the pool to drink, and the local Cliff Swallow population gathers mud for nest building along
the pool’s edge. Goldfinches and sparrows have been seen feeding on large quantities of Southern
Tarplant seed in the upland areas. The area is small and exposed on all sides, which causes it to be less
habitable for many birds. As the plant community becomes established, however, more species are
expected to appear. All observed species are included in Appendix II. Other wildlife is also sparse due to
the fact that the site is surrounded by development on all sides. Other vertebrate observations include
Western Fence Lizards, Pacific Tree Frogs, and Pocket Gophers. The vernal pool has the potential to
support a diverse invertebrate population when it holds water, but invertebrates are currently not being
monitored.
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Figure 26. Southern Restoration Area Vernal Pool hydrology monitoring (Depth in inches)
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Figure 27. Sierra Madre Southern Restoration Area photo points.

CONCLUSION
After four full years of project implementation at the Northern Restoration Area and over three
years of implementation at the Southern Restoration Area the success criteria of the Habitat Restoration
Management Plan have been met. With over 85% relative native cover achieved, the success criteria
outlined in the HRMP has been met, and consequently this will be the final report submitted for the
Sierra Madre Habitat Restoration Project. Even though the project is completed in terms of native cover,
restoration activities on these sites will continue with the goal of maintaining this standard for years to
come. Weed control will continue to be a priority in the Northern Restoration Area, and will likely have
increased importance in the Southern Restoration Area as non-native landscapes that interface with the
project have more time and opportunity to spread exotic seed to the site. Further establishment of the
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native plant communities in both areas will continue to increase habitat use by local wildlife, and
vegetation surveys will continue to be conducted on the project for several years at the very least.
In addition to continued weed control, regular removal of trash from the many site edges that
interface with public spaces, trimming of trails as vegetation continues to become increasingly
established, and the maintenance of signs designating these spaces as protected habitat will continue to
be necessary. Time and attention should be spent maintaining the notable Cressa truxellensis patch in
the Northern Restoration Area by annually applying black plastic to that zone until all signs of non-native
plants have disappeared, and the use of green-flame on Parafolis incurva and Festuca muyros in the
south flat of the Northern Restoration Area are two techniques that should continue to be employed on
the project. As long as the standards achieved in the first four years are maintained, the Sierra Madre
habitat restoration area should prove to be a valuable natural resource, particularly as it becomes
integrated with the North Campus Open Space restoration project to the west.
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APPENDICES
APPENDIX 1. LIST OF PLANT SPECIES AT THE SIERRA MADRE HABITAT RESTORATION PROJECT
SITE.
Key: (*) Denotes non-native species, (O) Denotes ornamental plantings, (I) Denotes introduced or re-introduced
native species that were not present before project began; Typical Habitat: (CS) Coastal Strand including dunes,
(SM) Saltmarsh, (WL) Wetland, (UL) Upland

Family
Asteraceae
Saururaceae
Myrsinaceae
Asteraceae
Chenopodiaceae
Chenopodiaceae

*

Chenopodiaceae
Chenopodiaceae
Poaceae
Asteraceae
Asteraceae
Cyperaceae
Poaceae
Brassicaceae
Poaceae
Poaceae
Poaceae
Brassicaceae
Cyperaceae

*
*
*

*

*
*
*
*
*

Asteraceae
Chenopodiaceae
Asteraceae
Onagraceae
Asteraceae
Asteraceae
Crassulaceae
Convolvulaceae
Euphorbiaceae
Poaceae
Convolvulaceae
Poaceae

Genus species
Ambrosia psilostachya
Anemopsis californica
Anagallis arvensis
Artemisia californica
Atriplex californica
Atriplex lentiformis

Common Name
ragweed
yerba mansa
scarlet pimpernel
sagebrush
California saltbush
big saltbush

Atriplex prostrata
Atriplex semibaccata
Avena fatua
Baccharis pilularis
Baccharis salicifolia
Bolboschoenus maritimus
Brachypodium distachyon
Brassica nigra
Bromus carinatus
Bromus diandrus
Bromus hordeaceus
Capsella bursa-pastoris
Carex praegracilis
Centromadia parryi ssp.
australis
Chenopodium
californicum
Cirsium occidentale
Clarkia purpurea

fat-hen
Australian saltbush
wild oat
coyote brush
mule fat
alkali bulrush
false brome
black mustard
California brome
ripgut brome
soft brome
shepherd's purse
Field sedge

Corethrogyne filaginifolia
*

*
*

Cotula australis
Crassula aquatica
Cressa truxillensis
Croton setigerus
Crypsis schoenoides
Cuscuta salina
Cynodon dactylon

southern tarplant

Previous Name

Atriplex
triangularis
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UL
CS/UL
UL
UL
CS
WL

UL
UL
UL
WL
Hemizonia parryi
ssp. Australis

soaproot
cobweb thistle
purple clarkia
common sandaster
Australian brass
buttons
aquatic pygmy weed
alkali weed
dove weed
swamp grass
saltmarsh dodder
Bermuda grass

Habitat
UL
WL
UL
UL
CS/SM
CS/SM

UL
UL

Lessingia
filaginifolium

UL
WL
WL
SM
CS
SM
UL
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Key: (*) Denotes non-native species, (O) Denotes ornamental plantings, (I) Denotes introduced or re-introduced
native species that were not present before project began; Typical Habitat: (CS) Coastal Strand including dunes,
(SM) Saltmarsh, (WL) Wetland, (UL) Upland

Cyperaceae
Asteraceae
Convolvulaceae
Poaceae
Poaceae
Cyperaceae
Cyperaceae
Poaceae
Poaceae
Asteraceae
Onagraceae
Asteraceae
Polygonaceae
Asteraceae
Geraniaceae
Geraniaceae
Apiaceae

*
*

*
*

Papaveraceae

Cyperus eragrostis
Deinandra fasciculata
Dichondra micrantha
Distichlis spicata
Echinochloa crus-galli
Eleocharis acicularis
Eleocharis macrostachya
Elymus glaucus
Elymus triticoides
Encelia californica
Epilobium canum
Erigeron canadensis
Eriogonum parvifolium
Eriophyllum
confertiflorum
Erodium botrys
Erodium cicutarium
Eryngium vaseyi
Eschscholzia californica
var. maritima

Tall Cyperus
Clustered tarweed
Asian ponysfoot
salt grass
barnyard grass
Needle spike rush
common spike rush
blue wild rye
wild rye
bush sunflower
California fuchsia
horseweed
sea clifff buckwheat

spotted spurge
matted sandmat
western goldenrod
brome fescue
rattail sixweeks
grass

Euphorbiaceae
Euphorbiaceae
Asteraceae
Poaceae

*

*

Euphorbia maculata
Euphorbia serpens
Euthamia occidentalis
Festuca bromoides

Poaceae

*

Festuca myuros

Poaceae
Apiaceae
Frankinaceae
Geraniaceae
Asteraceae
Asteraceae

*
*

Festuca perennis
Foeniculum vulgare
Frankenia salina
Geranium dissectum
Grindelia camporum
Helminthotheca echioides
Hordeum
brachyantherum
Hordeum marinum
Hordeum murinum
Juncus bufonius
Juncus mexicanus
Juncus occidentalis
Juncus patens
Juncus pheocephalis

Poaceae
Poaceae
Poaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae

*
*

*
*

CS/UL
WL
WL
UL
UL
UL
Conyza canadensis
CS/UL

golden yarrow
broad leaf filaree
redstem filaree
coyote thistle

CS/UL

California poppy

CS/UL

Italian wild rye
fennel
alkali heath
wild gernium
gumplant
bristly ox-tongue
meadow barley
seaside barley
foxtail barley
toad rush
Mexican rush
slender juncus
common rush
brown-headed rush
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UL
WL/UL

Chamaesyce
maculata

Vulpia bromoides

UL

Lolium
multiflorum

UL/SM
SM/UL

Picris echioides

UL
UL/WL
CS/UL
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Key: (*) Denotes non-native species, (O) Denotes ornamental plantings, (I) Denotes introduced or re-introduced
native species that were not present before project began; Typical Habitat: (CS) Coastal Strand including dunes,
(SM) Saltmarsh, (WL) Wetland, (UL) Upland

Asteraceae
Brassicaceae
Brassicaceae
Fabaceae
Fabaceae
Fabaceae
Lythraceae
Malvaceae
Fabaceae
Phrymaceae
Poaceae

*
*

Onagraceae
Poaceae
Poaceae
Poaceae
Polygonaceae
Poaceae

*
*
*
*

Arecaceae
Boraginaceae
Plantaginaceae
Plantaginaceae
Plantaginaceae
Plantaginaceae
Poaceae

*

*
*
*

*

*
*
*
*

Polygonaceae

*

Poaceae
Poaceae
Portulacaceae
Asteraceae

*
*
*

Asteraceae
Brassicaceae
Anacardiaceae
Euphorbiaceae
Rosaceae
Polygonaceae
Polygonaceae
Salicaceae
Chenopodiaceae

*
*
*

*

Lactuca serriola
Lepidium didymum
Lepidium nitidum
Lupinus bicolor
Lupinus sparsiflorus
Lupinus succulentus
Lythrum hyssopifolia
Malva parviflora
Medicago polymorpha
Mimulus aurantiacus
Muhlenbergia rigens
Oenothera speciosa
Parapholis incurva
Paspalum dilatatum
Pennisetum clandestinum
Persicaria lapathifolia
Phalaris aquatica
Phoenix canariensis
Plagiobothrys undulatus
Plantago coronopus
Plantago erecta
Plantago lanceolata
Plantago major
Poa annua
Polygonum aviculare ssp.
depressum
Polypogon interruptus
Polypogon monspeliensis
Portulaca oleracea
Psilocarphus brevissimus
Pseudognaphalium
luteoalbum
Raphanus sativus
Rhus integrifolia
Ricinus communis
Rosa californica
Rumex crassus
Rumex crispis
Salix lasiolepis
Salicornia pacifica

prickly lettuce
lesser swine cress
peppergrass
miniature lupine
Coulter's lupine
succulent lupine
hyssop loosestrife
cheese weed
burclover
sticky monkeyflower
deergrass
Mexican evening
primrose
sickle grass
dallis grass
Kikuyu grass
common knotweed
harding grass
Canary island date
palm
coast allocarya
cutleaf plantain
California plantain
lanceleaf plantain
common plantain
annual bluegrass
prostrate knotweed
ditch rabbitsfoot
grass
rabbit's foot grass
purslane
dwarf woolyheads
Jersey cudweed
wild radish
lemonade berry
castor bean
California wild rose
Willow leaved dock
curly dock
Arroyo willow
pickleweed
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UL

UL
UL

SM/WL
WL/UL

WL
UL
UL
WL
Polygonum
arenastrum

UL

WL
UL/WL
Gnaphalium
luteoalbum

Salicornia virginica

UL
UL
UL
UL

SM
36

Key: (*) Denotes non-native species, (O) Denotes ornamental plantings, (I) Denotes introduced or re-introduced
native species that were not present before project began; Typical Habitat: (CS) Coastal Strand including dunes,
(SM) Saltmarsh, (WL) Wetland, (UL) Upland

Chenopodiaceae
Cyperaceae
Caryophyllaceae
Iridaceae
Solanaceae
Asteraceae
Caryophyllaceae
Poaceae
Chenopodiaceae
Asteraceae
Asteraceae
Typhaceae
Asteraceae

*

*

*
*

Salsola tragus
Schoenoplectus
califfornicus
Silene gallica
Sisyrinchium bellum
Solanum douglasii
Sonchus sp.
Spergularia sp.
Stipa pulchra
Suaeda taxifolia
Symphyotrichum chilense
Symphyotrichum
subulatum
Typha latifolia
Xanthium strumarium

Russian thistle
california bulrush
windmill pink
blue eyed grass
Douglas' nightshade
thistles
spurry
purple needle grass
woolly seablite
Pacific aster
annual saltmarsh
aster
common cattail
cocklebur
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APPENDIX 2. LIST OF ANIMAL SPECIES OBSERVED AT SIERRA MADRE HABITAT RESTORATION
PROJECT.

Sierra Madre Bird List
Common Name
Red-winged Blackbird
Killdeer
Common Yellowthroat
Song Sparrow
Blue-gray Gnatcatcher
American Pipit
Mallard
Mourning Dove
American Crow
Northern Shoveler
White-crowned Sparrow
Cinnamon Teal
Rock Dove
Tree Swallow
Wilson's Snipe
Black Phoebe
Least Sandpiper
Cliff Swallow
Western Bluebird
Snowy Egret
Spotted Sandpiper
Yellowlegs sp.
Willet
Great Blue Heron
Yellow-rumped Warbler
Great Egret
Cooper's Hawk
Peregrine Falcon
California Towhee
Anna's Hummingbird
House Finch
Lesser Goldfinch
White-faced Ibis

Scientific Name
Agelaius phoeniceus
Charadrius vociferus
Geothlypis trichas
Melospiza melodia
Polioptila caerulea
Anthus rubescens
Anas platyrhynchos
Zenaida macroura
Corvus brachyrhynchos
Anas clypeata
Zonotrichia leucophrys
Anas cyanoptera
Columba livia
Tachycineta bicolor
Gallinago delicata
Sayornis nigricans
Calidris minutilla
Petrochelidon pyrrhonata
Sialia mexicana
Egretta thula
Actitis macularius
Tringa sp.
Tringa semipalmata
Arda herodias
Setophaga coronata
Ardea alba
Accipiter cooperi
Falco peregrinus
Melozone crissalis
Calypte anna
Haemorhous mexicanus
Spinus psaltria
Plegadis chihi
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Sierra Madre Mammals/Herptiles
Mammals
Common Name
Brush Rabbit
California Ground Squirrel
Coyote
Pocket Gopher
Raccoon
Striped Skunk

Scientific Name
Sylvilagus bachmani
Spermophilus beechyi
Canis latrans
Thomomys bottae
Procyon lotor
Mephitis mephitis

Herptiles
Common Name
Gopher Snake
Pacific Tree Frog
Southern Alligator Lizard
Western Fence Lizard

Scientific Name
Pituophis catinefer
Pseudacris regilla
Elgaria multicarinata
Sceloporous occidentailis
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APPENDICES 3 AND 4. NORTHERN AND SOUTHERN RESTORATION AREA PHOTO MONITORING .
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