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EXECUTIVE SUMMARY 
The Measure M Cactus Scrub Restoration for the University of California Irvine (UCI) 
Ecological Preserve Project was evaluated for the 2016 season as part of the monitoring 
program of the Natural Communities Coalition (NCC) (formerly Nature Reserve of Orange 
County [NROC]). The project, which is being implemented by the NCC and funded under the 
Orange County Transportation Authority (OCTA), involves the restoration of approximately 
8.5 acres of highly disturbed and non-native grassland habitat to cactus scrub within the 
UCI Ecological Preserve in Orange County, California. This report documents the fourth year 
of performance monitoring for the restoration project. 

The project goal for the Measure M Cactus Scrub Restoration Project is to increase breeding 
habitat for coastal cactus wrens (Campylorhynchus brunneicapillus) (CACW) and coastal 
California gnatcatchers (Polioptila californica californica) (CAGN) at the UCI Ecological 
Preserve by restoring and enhancing approximately 8.5 acres of cactus scrub in a mosaic of 
native grassland. The following objectives were determined for the restoration site based 
upon evaluation of existing conditions: 

 Reduce average invasive plant cover to less than 10 percent in approximately 8.5 
acres of currently disturbed and non-native grassland habitats. 

 Plant up to 300 large salvaged prickly pear (Opuntia littoralis) cactus clumps and a 
minimum of 1,200 cactus pad in groups of 30 over 8.5 acres of currently disturbed 
and non-native grassland habitats. 

 Collect native shrub, perennial grass and forb seeds from onsite and plant seeds 
around the cactus groupings. 

Restoration criteria have been developed to assess the functions and values of the cactus 
restoration, as stated in the goals for the restoration. Thus, the restoration will be assessed 
as the sites develop trends in cactus survivorship and growth for cover and height, as well 
as general native species cover. Specifically, the restoration will be evaluated by the 
following criteria: 

 The habitats resist invasion by exotic plant species as demonstrated by less than an 
average of 10 percent cover of annual grass species and less aggressive exotic forbs. 
There shall be no target invasive species, such as tree tobacco. 

 At least 95 percent of the planted cactus demonstrates establishment and growth 
based on sampling estimates. 

 At the end of five years, the performance standard is an average of 75 percent native 
plant cover, including cactus, shrubs, forbs and perennial grasses, recognizing that 
cactus plants grow slowly. The target cover over the 8.5 acres of cactus and shrub 
species is on average 40 percent with 35 percent cover from native grasses and 
herbaceous species. These proportions will vary from patch to patch, given the fine-
grained mosaic of native forbs and perennial grasses at the Ecological Preserve. 

Installation of the restoration project was done per the restoration specifications of the 
Measure M Cactus Scrub Restoration Plan for the University of California Irvine Ecological 
Preserve (Restoration Plan) prepared by Griswold et al (2010). Installation was completed 
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in phases with cactus material and blue elderberry (Sambucus nigra ssp. caerulea) container 
installation in November 2011, and seed application in October 2012. Establishment 
monitoring of the restoration project was performed following installation and will 
continue as the cactus scrub develops.  

In January 2016, an approximately 1-acre area in the northernmost portion of the 
restoration site was planted with liners of California sage and bush sunflower.  The 
remedial planting was done to enhance an area of the cactus restoration site where 
germination of native shrubs has been affected by persistent growth of non-native mustard.  
The remedial planting was irrigated and weeded in spring 2016. Establishment of the 
remedial planting was also monitored with this year’s performance monitoring.  

The purpose of this performance monitoring report is to document the trend of 
establishment of cactus scrub species and native vegetation in the restoration site in 
relation to the established performance standards for the project described above. 
Performance monitoring was conducted March 22 and 24, 2016 for the fourth year report 
with qualitative evaluation of cactus growth and survivorship, estimated plant cover, 
species diversity, and photo documentation.  

Results of the data show that survivorship of the planted cactus material and elderberry in 
the restoration site was estimated to be approximately 95 percent after the fourth year of 
establishment. The native cover for the restoration site was estimated to be 50-55 percent. 
The estimated cover of cactus species was approximately 5-10 percent. Exotic vegetation 
cover was estimated at 15-20 percent. Non-vegetated cover, consisting of bare ground 
and/or plant litter, was estimated to be approximately 30-35 percent in 2016.  

The cactus scrub restoration site is developing within reasonable expectations for plant 
growth, cover and species distribution, especially considering the historic drought 
conditions of the past five years. The planted cactus material exhibited new growth and was 
observed to be in flower and fruiting in the restoration site. Recruitment, flowering and 
seed production of native species was also observed. Next year, there will only be spot 
weeding of exotic species in the remedial area of the restoration site, if necessary.  

The restoration project will continue to be monitored until the performance standards 
described above are achieved and the restoration area resists invasion of weed species. 

CAGN and CACW were observed using the restoration area in 2016. Six pairs of CAGN, two 
single male CAGN, one pair of CACW and two banded individuals of CACW were detected in 
the Preserve in 2016. Two CAGN pairs, a single male CAGN and one CACW pair were 
observed within or in the vicinity of the UCI Measure M site. A CAGN pair with an active nest 
and a single CACW was also observed north of the UCI Measure M site within the Preserve. 

At this time, the project is on track towards meeting the performance criteria of the 
Measure M environmental mitigation program based on the vegetation and avian 
monitoring results. The cactus scrub is developing and avian species including CACW and 
CAGN are using the site. This type of restoration using large cactus clumps is an effective 
management tool that can be used to augment declining populations of cactus wren within 
Orange County’s Natural Community Conservation Planning/Habitat Conservation Plan 
(NCCP/HCP) and to maintain and enhance gnatcatcher populations.   



Natural Communities Coalition  2016 Performance Monitoring Report (Year 4) 
  Measure M Cactus Scrub Restoration for the 
  University of California Irvine Ecological Preserve 

Land IQ 
September 2016   1 
 

1 INTRODUCTION 

1.1 BACKGROUND 
This report documents the fourth year of performance monitoring of the Measure M Cactus 
Scrub Restoration Project which is being implemented by the Natural Communities 
Coalition (NCC) (formerly Nature Reserve of Orange County [NROC]) and funded under the 
Orange County Transportation Authority (OCTA) Measure M environmental mitigation 
program. This project involves the restoration of approximately 8.5 acres of highly 
disturbed and non-native grassland habitat to cactus scrub within the University of 
California Irvine (UCI) Ecological Preserve in Orange County, California. The UCI Ecological 
Preserve is enrolled in the Natural Community Conservation Plan/Habitat Conservation 
Plan (NCCP/HCP) and is part of the Coastal Reserve System of the Orange County Central 
and Coastal NCCP/HCP. The NCC is responsible for coordinating and implementing 
monitoring and management activities in Orange County’s Central and Coastal NCCP/HCP. 
The cactus scrub restoration will enhance breeding habitat for the state-sensitive coastal 
Cactus Wren (Campylorhynchus brunneicapillus) and federally-threatened California 
Gnatcatcher (Polioptila californica californica). These are two of three target species 
conserved under the Orange County Central and Coastal NCCP/HCP. The California 
Gnatcatcher and coastal Cactus Wren are also included on the Measure M Freeway Projects 
Proposed Species List.    

The NCCP/HCP is a reserve system of approximately 37,000 acres, consisting of Coastal and 
Central Reserves with multiple land owners and managers. Annual surveys conducted by 
NCC from 1999 to 2004, and 2006 to 2008 have documented a significant decline in Cactus 
Wren populations in the NCCP (Mitrovich and Hamilton 2007, Leatherman 2009). A major 
cause for this decline is large wildfires that have burned cactus scrub and impacted wren 
populations in the Coastal and Central Reserves. The 1993 Laguna Canyon Fire destroyed 
75 percent of natural habitats in the 17,000 acre Coastal Reserve and the 2007 Windy Ridge 
and Santiago Canyon Fires destroyed 75 percent of natural habitats in the 20,000 acre 
Central Reserve. These fires, along with other factors such as drought and population 
isolation, have contributed to a more than 80 percent decline in the Cactus Wren population 
since 1992 (Mitrovich and Hamilton 2007, Leatherman 2009). California Gnatcatchers have 
also been adversely affected by these large wildfires. However, shrubs in coastal sage scrub 
(CSS) grow back more quickly than cactus, leading to more rapid recovery of gnatcatcher 
populations following fire. Cactus within the Coastal Reserve has recovered slowly after the 
1993 Laguna Fire, and wren populations are small and isolated. NCC’s top priorities are to 
recover Cactus Wren populations and to enhance California Gnatcatcher populations within 
the reserve system. One measure to increase gnatcatcher and wren populations is to restore 
cactus scrub habitat, which consists of a mosaic of CSS and cactus, and is occupied by both 
target species (Griswold et al 2010).  

The 62-acre UCI Ecological Preserve is located in the southwestern portion of UCI. UCI’s 
long-range development plan designates this land for conservation and habitat 
management (UCI 2007). The Preserve is a critical site for maintaining California 
Gnatcatchers and coastal Cactus Wren populations. It provided an unburned refuge from 
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the 1993 Laguna Canyon fire, supports stable populations of wrens and gnatcatchers, and 
serves as a source of dispersing individuals for other areas in the Coastal Reserve System. 

The UCI Ecological Preserve supports 31 acres of cactus scrub mapped by NCC in 2006. 
Current acreages are estimates based upon an assessment of recent aerial photos. There 
appears to be approximately 10 acres of CSS or disturbed CSS with less than 20 percent 
cactus cover. Highly disturbed areas and non-native grassland comprise the remainder of 
the site and typically include some native plant species, such as perennial grasses, native 
forbs, and isolated shrubs and cactus. Disturbed areas at the Preserve were previously 
heavily grazed and as recently as 1980 supported little native shrub cover and a high 
abundance of invasive plant species. Since 1994, NCC has conducted an annual weed control 
program targeting artichoke thistle and it has been reduced to less than 2 percent cover 
over most of the Preserve. While shrubs have re-established in many areas of the Preserve, 
other areas where artichoke thistle was eradicated have been invaded by exotic grasses and 
mustard. These areas of disturbed habitat are not passively recovering and require active 
restoration to re-establish native cactus scrub. NCC’s overall goal is to restore 
approximately 12.5 acres of disturbed and non-native grassland habitats to cactus scrub at 
the UCI Ecological Preserve in order to enhance breeding habitat for the coastal Cactus 
Wren and California Gnatcatcher. 

Approximately 8.5 acres of highly disturbed non-native grassland vegetation in the Preserve 
were identified to be restored to cactus scrub for the Measure M UCI cactus scrub 
restoration project. The restoration site is accessed via the trail-head at the corner of 
California Avenue/Los Trancos Drive and Locke Court. See Figure 1 for the location of the 
project site within the Preserve.  

Selection of the project site was based on the high density of exotic species, lack of mature 
cactus, soil type, aspect, and proximity to existing Cactus Wren territories/habitat. Prior to 
restoration activities, the area was dominated by exotic species including non-native annual 
grasses, black mustard (Brassica nigra) and tocalote (Centaurea melitensis). Few individuals 
of prickly pear cactus (Opuntia littoralis) and cholla cactus (Cylindropuntia prolifera) were 
present. Other native species present in the restoration area included purple needlegrass 
(Stipa pulchra), giant wild rye (Leymus condensatus), California buckwheat (Eriogonum 
fasciculatum) and California sagebrush (Artemisia californica). Surveys and vegetation 
mapping were conducted by the project Restoration Ecologist in 2011 to identify and 
delineate the cactus scrub restoration site within the UCI Ecological Preserve. The surveys 
described existing plant species, soil characteristics, relation to existing cactus scrub, and 
sensitive species. Accessibility for restoration activities was also a factor in determining the 
location of the restoration site. Surveys for sensitive plant species were done to ensure 
avoiding any disturbance of the sensitive species when implementing the restoration. The 
soils were deemed suitable to support cactus scrub and are predominantly well-drained 
clay loam. 

Additional factors for site selection included information on known Cactus Wren habitat 
and territories from the NCC 2006-2007 surveys and the proximity of the restoration site to 
an existing restoration site currently maintained within the UCI Ecological Preserve. The 
Measure M cactus scrub restoration site was one of the larger contiguous portions of the   
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Preserve that was not mapped as Cactus Wren habitat or had observed Cactus Wren 
sightings documented in the surveys conducted by NCC in 2006 and 2007. The Measure M 
UCI restoration site is also adjacent to another ongoing cactus restoration project 
implemented in 2010 by NCC and its partners, UCI and the Transportation Corridor 
Agencies (TCA) under an Environmental Enhancement and Mitigation Program (EEMP) 
grant. The primary purpose of the EEMP project is to facilitate movement of isolated 
breeding pairs of Cactus Wren by providing a habitat linkage corridor. The secondary goal is 
to increase suitable habitat for breeding pairs of Cactus Wren. The EEMP cactus restoration 
project within the UCI Ecological Preserve is approximately 4 acres. 

The concurrent implementation of the Measure M UCI cactus scrub restoration project and 
the EEMP cactus restoration project will ultimately restore approximately 12.5 acres of 
disturbed non-native grassland to cactus scrub consisting of prickly pear cactus and 
potentially coastal cholla in a mosaic of CSS shrubs interspersed with patches of enhanced 
native grasses and forbs at the UCI Ecological Preserve. 

1.2 PLAN PREPARATION AND IMPLEMENTATION 
Restoration activities for the restoration sites followed the specifications detailed in the 
Measure M Cactus Scrub Restoration Plan for the University of California Irvine Ecological 
Preserve (Restoration Plan) prepared by Griswold et al (2010). Identification of restoration 
areas within the Preserve and planting palettes were determined by assessment of the 
existing conditions, distance from existing native habitats, other restoration sites and 
existing cactus, and characteristics of Cactus Wren habitat. 

Final specifications for the 8.5 acre restoration site at the UCI Ecological Preserve were 
based on focused field surveys were conducted in May/June 2011 by the Restoration 
Ecologist. Existing vegetation, exotic plant cover and rare plant species were assessed and 
mapped. Soil characteristics were described and significant rock outcrops to avoid during 
the restoration were noted. Based on the results of the surveys, suitable areas for cactus 
scrub restoration were identified, refined, and mapped. NCC then coordinated with UCI to 
finalize the location and extent of the 8.5-acre restoration area. NCC also coordinated with 
UCI for access to the cactus donor site, an area within UCI slated for future development on 
the campus, approximately one mile from the restoration site. 

1.2.1 SITE PREPARATION 
On October 18, 2011, the perimeter of the restoration site was flagged to identify the limits 
of site clearing, access routes, and staging area. Site preparation commenced on October 21, 
2011 by the Restoration Contractor (Nakae & Associates, Inc.). The site was cleared of 
weeds using weed whips and a flail mower. Native vegetation and rock outcrops were 
avoided. The cut vegetation thatch was raked, collected into hedgerows, and removed from 
the site. Site preparation was monitored by the Restoration Ecologist.  

In addition, fennel (Foeniculum vulgare) removal was performed in the weed control area 
that extends through existing cactus scrub along the south east portion of the restoration 
area. Fennel was cut and sprayed.    

Installation of the cactus in the Measure M restoration site was completed November 17, 
2011 by the Restoration Contractor. A total of 326 prickly pear cactus plants/clumps and 
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segments were salvaged from the UCI donor site and transplanted in 60 groups distributed 
across the restoration site. A total of 1,200 cactus pads were collected and planted around 
the cactus clumps and segments and in clouds between the groups of clumps and segments.  

A total of 128 blue elderberry (Sambucus nigra ssp. caerulea) container plants (1-gallon) 
were also planted throughout the site. The majority (114) were planted approximately mid-
slope on the western portion of the site and on the flat areas adjacent to the western 
perimeter fence. The remaining 14 were planted on the east side of the site, on the south-
facing slopes near the trail and in the southeastern “corner” of the site. Watering basins 
were created for each plant to capture rainfall and facilitate water movement into the root 
zone during precipitation events. The elderberries were watered-in immediately after 
planting.  

The planting palette for the restoration site was based on species composition noted in 
native cactus scrub habitat within the regional location of the project. The species selected 
for the restoration represent the more common and abundant cactus scrub species and 
early colonizing species in scrub habitats after disturbance such as fire. The seed mix for the 
restoration site is presented in Appendix I.   

The site was seeded in fall of 2012 after one season of site preparation weeding. Seeding of 
the restoration sites was accomplished by hand-broadcast of the specified seed mix per the 
Restoration Plan on October 29 - 30, 2012.  The seed was lightly raked into the soil after 
application to facilitate seed to soil contact. Seeding was timed to take advantage of the 
entire rainy season; however, the rainy season was short-lived in 2012/2013. Drought 
conditions have continued through 2013, 2014, 2015, and into 2016. 

The 2015 performance monitoring report recommended remedial planting of two native 
shrub species in the northernmost portion of the restoration site. Non-native mustard was 
noted to be especially persistent in this approximately 1-acre area and native plant 
germination has been minimal. In January 2016 California sagebrush (Artemisia californica) 
and bush sunflower (Encelia californica) liner plants were installed in-between the 
developing planted cactus.  Figure 1 shows the area that received the remedial planting. The 
site was prepared by weeding and removing mustard thatch. A total of 300 liner plants (150 
of each species) were planted. Watering basins were formed and the plants were watered in 
immediately after planting.       

1.3 SITE MANAGEMENT 
The Restoration Ecologist conducted horticultural and installation monitoring of the 
restoration site beginning in October 2011, during site preparation, installation in 
November 2011, and site establishment from 2012 through the present. The Restoration 
Contractor performed maintenance weeding and irrigation activities. Access to the site for 
maintenance activities was coordinated with UCI. The following summarizes maintenance 
activities of the restoration site after installation was complete.  

1.3.1 IRRIGATION 
Site maintenance, including irrigation of cactus and blue elderberry plants only, commenced 
in December 2011 after the cactus pads and elderberry plants were planted. The planted 
elderberries were irrigated several times in December 2011 and January 2012 to help the 
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plants establish during the dry winter. Irrigation events for both the cactus and blue 
elderberry occurred in February and June 2012.  

Irrigation has not been applied in the cactus scrub restoration site for the cactus or the 
elderberry since 2012. The cactus and elderberry plants were determined to be sufficiently 
established and did not require irrigation, even though the drought has continued. 
However, the irrigation lines were left in place in case irrigation was deemed necessary 
because of the extended severe drought conditions. These irrigation lines will be removed 
at the end of the project.   

In the remedial planting area (approximately one acre), planted shrubs (California 
sagebrush and bush sunflower) were irrigated three times in February, May, and June 2016.   

1.3.2 INVASIVE PLANT SPECIES CONTROL 
The site was hand-weeded monthly from March to July 2012.  Targeted herbicide treatment 
was conducted in December 2011 in the lower section of the west side of the restoration 
site. Second and third herbicide treatments were performed in this area in February and 
April 2012.  In October 2012, the entire site was weeded just prior to hand-seeding.   

In March 2012, NCC biologists noted that a Cactus Wren had established a roost nest in a 
planted cactus clump on the top of the hill. The restoration contractor was allowed to work 
around the nest (hand-weeding only) as long as birds were not seen going in and out of the 
nest. Weed whipping and irrigation activities were limited to outside a 100-foot buffer 
around the nest. In April 2012, another Cactus Wren nest was noted in the northern part of 
the restoration site. Maintenance was temporarily discontinued in the northern part of the 
site until it was determined that the Cactus Wrens were no longer nesting in that location. 
During the August 28, 2012 monitoring visit, at least two California Gnatcatchers were 
heard and seen traversing the site on the western side and at the top of the hill.  

Site maintenance in 2013 consisted of four weed control events in January, February, May, 
and July, 2013. Weeding consisted primarily of hand-pulling. The dominant weeds 
controlled were non-native grasses and mustard species. Small patches of tocalote and 
Russian thistle (Salsola tragus) were also removed.  

Site maintenance in 2014 included weeding events in May, August, and September, 2014.  
Weeding consisted primarily of hand-pulling non-native grasses and localized patches of 
short-podded mustard. In August, weeding was minimal for sparse summer annuals. In 
September, re-sprouting fennel in the weed control area that extends along the southeast 
portion of the restoration area was cut and sprayed.   

Site maintenance in 2015 included weeding events in March and April 2015. Weeding 
consisted primarily of hand-pulling non-native grasses and cutting localized patches of 
short-podded mustard and black mustard. Re-sprouting fennel in the weed control area was 
cut and sprayed. In March 2015 weeding in the northwest portion of the site was 
temporarily discontinued because of the presence of potentially nesting pairs of California 
gnatcatcher and coastal cactus wren.   

Site maintenance in 2016 only consisted of weeding events in the remedial planting area.  
Mustard species, sowthistle (Sonchus sp.), and tocalote were hand-weeded from the 
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remedial planting area in April and June 2016. This area will be weeded again in late 
summer to remove any summer annuals that may have emerged.  

1.4 PERFORMANCE GOALS AND STANDARDS 
Restoration criteria were assigned to assess the functions and values of the cactus 
restoration, as stated in the goals for the restoration. Thus, the restoration will be assessed 
as the sites develop trends in cactus survivorship and growth for cover and height, as well 
as general native species cover. Specifically, the restoration will be evaluated by the 
following criteria: 

 The habitats resist invasion by exotic plant species as demonstrated by less than an 
average of 10 percent cover of annual grass species and less aggressive exotic forbs. 
There shall be no target invasive species, such as tree tobacco. 

 At least 95 percent of the planted cactus demonstrates establishment and growth 
based on sampling estimates. 

 At the end of five years, the performance standard is an average of 75 percent 
absolute cover of native plant cover, including cactus, shrubs, forbs and perennial 
grasses, recognizing that cactus plants grow slowly. The target cover over the 8.5 
acres of cactus and shrub species is on average 40 percent with 35 percent cover 
from native grasses and herbaceous species. These proportions will vary from patch 
to patch, given the fine-grained mosaic of native forbs and perennial grasses at the 
Ecological Preserve. 
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2 PERFORMANCE MONITORING METHODOLOGY 
Monitoring of the Measure M cactus scrub restoration in 2016 consisted of the fourth year 
performance monitoring after four seasons of establishment following installation. 
Performance monitoring was conducted in spring 2016. Data were collected over 2 days on 
March 22 and 24, 2016. The annual performance monitoring takes place each year in spring 
to capture the majority of annual as well as perennial species. Performance monitoring for 
Year 4 consisted of qualitative evaluation of cactus growth and survivorship, estimated 
plant cover, species richness, and photo documentation. Results of the performance 
monitoring will be used to evaluate the progress of the cactus scrub habitat toward the 
ultimate goals and performance standards of the project. 

Quantitative monitoring will be performed in Year 5 and will consist of a stratified sampling 
method locating transects within the restoration site. NCC biologists monitor the site 
annually for use by target avian species. 

2.1 VEGETATION COVER 
In 2016, vegetative cover was visually assessed and estimated along with a species list 
generated for the restoration site in the fourth year of performance monitoring. Estimates 
were made of native cover, cactus cover, non-native cover, and non-vegetated cover (bare 
ground and/or plant litter) for the restoration site. In the fifth (final) year of performance 
monitoring vegetation cover will be quantitatively assessed along transects. The point 
intercept method will be used to measure vegetation cover. 

2.2 SURVIVORSHIP 
A survey of all planted cactus material for survivorship was conducted during performance 
monitoring for the site. The total number of coast prickly pear planted was 326 large 
clumps and segments and approximately 1,200 pads. 128 blue elderberry plants 
Survivorship for was visually estimated during qualitative monitoring in 2016. Mortalities 
of planted cactus clumps, segments, pads and planted elderberry were noted.  

2.3 SPECIES RICHNESS 
Species richness data was collected at the sites by generating a species list of all observed 
species within the site. Species richness is reported as the number of native species, non-
native species, and total species encountered in each site. Species richness measurements 
are presented to provide information on the community structure of the site. 

2.4 PHOTO DOCUMENTATION 
Permanent photo points of the cactus scrub restoration site were established to conduct 
photographic documentation on the development of the restoration site. The photo point 
locations presented in this annual performance monitoring report were established in 
October 2011 and will continue in the same locations in subsequent performance 
monitoring years. Photo documentation consisted of taking pictures from the photo points 
prior to implementation of restoration activities, after installation, during the first year of 
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establishment, and after one year of establishment of the planted cactus, elderberry, and 
seeding of the site. Photos documentation was performed for the fourth year of 
performance monitoring.  

2.5 AVIAN SAMPLING 
Annual spring surveys for cactus wren are performed by NCC biologists at the Measure M 
cactus scrub restoration site. Originally, it was planned that the restoration surveys would 
be conducted using the same methods that are used for NROC Reserve-wide surveys to 
document cactus wren presence at a location. These surveys are six minutes in length and 
involve use of taped vocalizations to increase wren detectability. However, it became 
apparent that six minutes was insufficient to document wren use of a restoration site and 
that taped vocalizations could call in nearby birds that were not using restored habitat. In 
2012, NCC revised the survey methods to exclude the use of taped vocalizations and 
lengthen the survey period to 20 minutes to increase the potential to detect wrens and 
gnatcatchers.  

This revised survey method was also used during the 2013 restoration surveys in which the 
locations and behavior of all cactus wrens and California gnatcatchers within the 
restoration sites and in the vicinity were recorded. A bird was considered within the 
vicinity of the site if it was ≤100 meters from a restoration site. A bird this close might well 
include the restoration site within its territory. Observations outside of the survey period 
were recorded, but these were noted as incidental detections. Observers also recorded all 
bird species using restored areas. Surveys were conducted from several different vantage 
points, that each allowed unobstructed views of large segments of the restoration site. In 
2014 and 2015, the survey methodology was similar to 2012 and 2013. In addition, 
playback of wren vocalizations was done at low volume and briefly one once or twice in 
order to bring the wrens up from cover to read band status. Gnatcatcher playback was not 
used.   

In 2016, surveys for cactus wren were performed for NCC at the UCI under suitable weather 
conditions. The Measure M site and EEMP site were both surveyed on April 14, 2016. Cactus 
wrens or nests observed during the survey were mapped. Any observations of cactus wren 
outside of the surveys were also mapped, but clearly noted as incidental observations. 
Movements of individual cactus wrens between sites were also recorded. During the cactus 
wren survey, all California gnatcatchers that were detected were noted and/or mapped and 
any use of restored habitat recorded. Incidental observations of other avian species were 
recorded during visits to check on restoration activities. 
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3 RESULTS OF PERFORMANCE MONITORING 

3.1 VEGETATION ESTABLISHMENT 
The results of the vegetation assessment of the restoration site show that percent estimated 
cover of native vegetation in 2016 was 50-55 percent, about the same as was quantitatively 
measured (average 54 percent of the total absolute mean cover) in 2015. Native cover is 
comprised mainly of California sagebrush and clustered tarweed (Deinandra fasciculata). 
Other species contributing to native cover included prickly pear cactus and popcorn flower 
(Plagiobothrys canescens). Cactus cover for the site is estimated to be 5-10 percent of the 
total native cover of the restoration site.    

Non-native cover is estimated to be 15-20 percent in the restoration site. The dominant 
non-native species are non-native annual grasses. Black mustard (Brassica nigra) and short-
pod mustard (Hirschfeldia incana) are locally dominant in the northwest corner of the site. 
Other non-native species, including tocalote and sowthistle were sparse across the site. 
Within the fennel removal area in the southeast portion of the site, re-sprouting fennel was 
minimal. Non-vegetated areas (bare ground and plant litter) comprised 30-35 percent, a 
decrease from 2015 of 44 percent absolute cover of the restoration site. 

Table 1 shows the 2016 estimated cover of native vegetation, exotic vegetation, and non-
vegetated areas for the restoration site. The table also presents the amount of cactus cover 
contributing to total native cover. 

Table 1  2016 Estimated Cover of the Measure M Cactus Scrub Restoration Site 

Cover Type Estimated Cover 
Native Vegetation 50-55% 
  Cactus Cover 5-10% 
Exotic Vegetation 15 - 20% 
Non-vegetated 30 - 35% 

 

Eight of the nine species included in the seed mix for the restoration site were observed. 
Throughout the restoration site, juveniles of California sagebrush, California buckwheat 
(Eriogonum fasciculatum), bush sunflower and deerweed (Acmispon glaber) were observed 
as having germinated in the current growing season.  

3.2 SURVIVORSHIP 
Survivorship of the planted cactus and container species was visually assessed by noting 
any mortality of planted prickly pear cactus (clumps, segments, and pads) and blue 
elderberry during performance monitoring in 2016. Overall survivorship of cactus remains 
high with a few mortalities of cactus pads and clumps noted. The transplanted cactus 
clumps have at least 95 percent survival based on a visual reconnaissance of the site. In 
general the planted cactus clumps showed fleshy pads, new growth and flower and fruit 
production. A few of the clumps showed signs of desiccation. The majority of planted cactus 
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segments and pads showed growth of several additional stems and pads. In addition, new 
growth was observed on two cactus clumps that had previously appeared as dead. A few 
planted pads and segments were showing signs of desiccation. Overall however, survival of 
the planted cactus segments and pads is estimated at 90-95 percent.    

The total number of blue elderberry planted was 128. The overall survivorship of the 
elderberry was estimated to be over 95 percent with no mortalities noted in 2016. The 
planted elderberries showed growth from last season and several were flowering. The 
majority of elderberries in the restoration site have increased in height with several 
measuring approximately six to seven feet. The growth and survivorship of all planted 
species within the site is significant since there has been no irrigation of these plants since 
2012. 

3.3 SPECIES RICHNESS 
The vegetation assessment included generating a list of species identified in the restoration 
site during the qualitative monitoring. Sixty-two total species were noted throughout the 
restoration site in 2016, including 22 native herbaceous, 11 native shrub, and 29 non-native 
herbaceous species.  The dominant native species is California sagebrush, with clustered 
tarweed, popcorn flower, bush sunflower and Menzie’s fiddleneck (Amsinckia menziesii) 
also contributing to cover. Foothill needlegrass (Stipa lepida) was locally dominant forming 
pockets of vegetation dominated by this species within the restoration site. A large patch of 
miner’s lettuce (Claytonia perfoliata) was also noted in the northernmost portion of the site.  

Flowering and seed production of native species was observed across the restoration site 
including the planted elderberry, bush sunflower, popcorn flower, Menzie’s fiddleneck, 
deerweed, and blue dicks (Dichelostemma capitatum). See Appendix II for the list of plant 
species noted in the restoration site in spring 2016.  

3.4 PHOTO DOCUMENTATION 
Figure 2 shows the location of the permanent photo points for the restoration site. Photo 
documentation at the permanent photo point locations presented in this performance 
monitoring report was performed in March 2016. Figure 3 shows the condition of the 
restoration site prior to/during site preparation in October 2011. Figures 4 through 10 
show the site in the first season after installation in August 2012, the first full year of 
establishment in May 2013, second year of establishment in May and July 2014, third year 
of establishment in April 2015, and this fourth year of establishment in March 2016. Figures 
11 and 12 include representative views of cactus and elderberry growth and native 
vegetation development at the restoration site in 2016. 
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2016 Performance Monitoring Report (Year 4)  Figure 3 
  Site Conditions Prior to Cactus Planting 
   UCI Measure M Cactus Scrub Restoration 
   for the UCI Ecological Preserve 

 
 
 
 
 
 
 
 
 
 

Photo Point A.  Mid-slope, view southwest on west side of site. October 2011. Restoration site prior to clearing. 

 
Photo Pt. B. View south of top flat area. October 
2011.  Cleared.  

 
Photo Pt. C. View northwest of west side. October 
2011. Prior to clearing. 

 
Photo Pt. C.  View west. West facing slope on west 
side.  October 2011. Prior to clearing. 

 
Photo Pt. D.   View south from north end of site on 
west side.  October 2011. Cleared site. 

 
Photo Pt. E.  View northeast from southwest end on 
west side. October 2011. Cleared. 

 
Photo Pt. F.  View northeast from southeast end. East 
side of site. October 2011. Prior to clearing. 
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  Photo Point A 
  Measure M Cactus Scrub Restoration 
   for the UCI Ecological Preserve 

 
 
 
 
 
 
 
 
 
 
 Photo Point A.  Mid-slope, view southwest on west side of site. May 2013. 1st year establishment.  
 
 
 
 
 
 
 
 
 
 
 
 July 2014.  2nd year establishment. Cactus and native plant development.  
 
 
 
 
 
 
 
 
 
 
 
 April 2015.  3rd year establishment.  Cactus and native plant development. 
 
 
 
 
 
 
 
 
 
  
 

 March 2016.  4th year establishment.  Cactus and native plant development.  
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  Photo Point B 
   UCI Measure M Cactus Scrub Restoration 
   for the UCI Ecological Preserve 

 
Photo Pt. B. August 2012. Cactus and native plant 
establishment. 

 
May 2013.  1st year establishment. Cactus and 
native plant development. 

 
May 2014.  2nd year establishment. Cactus and 
native plant development. 

 
April 2015.  3rd year establishment. Cactus and 
native plant development. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

March 2016.  4th year establishment. Cactus and native plant development. 
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  Photo Point C – View Northwest 
   UCI Measure M Cactus Scrub Restoration 
   for the UCI Ecological Preserve 

 
Photo Pt. C.  August 2012. Cactus and native  
plant establishment. 

 
May 2013.  1st year establishment. Cactus and 
native plant development. 

 
May 2014.  2nd year establishment. Cactus and 
native plant development. 

 
April 2015. 3rd year establishment. Cactus and 
native plant development. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

March 2016. 4th year establishment. Cactus and native plant development. 
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  Photo Point C – View West 
   UCI Measure M Cactus Scrub Restoration 
   for the UCI Ecological Preserve 

 
Photo Pt. C.  August 2012. Cactus and native 
plant establishment. 

 
May 2013.  1st year establishment. Cactus and 
native plant development. 

 
May 2014.  2nd year establishment. Cactus and 
native plant development. 

 
 
 
 
 
 
 
 
 
 
 
April 2015. 3rd year establishment. Cactus and 
native plant development. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

March 2016. 4th year establishment. Cactus and native plant development.  
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  Photo Point D 
   UCI Measure M Cactus Scrub Restoration 
   for the UCI Ecological Preserve 

 
Photo Pt. D.  August 2012. Cactus and native 
plant establishment. 

 
May 2013.  1st year establishment. Cactus and 
native plant development. 

 
July 2014.  2nd year establishment. Cactus and 
native plant development. 

 
April 2015.  3rd year establishment. Cactus and 
native plant development. Mustard recently cut. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

March 2016. 4th year establishment. Cactus and native plant development. Remedial planting of California sage 
and bush sunflower in December 2015. 
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  Photo Point E 
   UCI Measure M Cactus Scrub Restoration 
   for the UCI Ecological Preserve 

 
Photo Pt. E.  August 2012. Cactus and native plant 
establishment. Doveweed. 

 
May 2013.  1st year establishment. Cactus and 
native plant development. 

 
July 2014.  2nd year establishment. Cactus and 
native plant development. Clustered tarweed. 

 
 
 
 
 
 
 
 
 
 
 

April 2015. 3rd year establishment. Cactus and 
native plant development. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

March 2016. 4th year establishment. Cactus and native plant development.  
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  Photo Point F 
   UCI Measure M Cactus Scrub Restoration 
   for the UCI Ecological Preserve 

 
 
 
 
 
 
 
 
 
 
 
Photo Pt. F.  August 2012. Cactus and native plant 
establishment. Clustered tarweed. 

 
 
 
 
 
 
 
 
 
 
 
May 2013. 1st year establishment. Cactus growth. 
Clustered tarweed and gumplant. 

 
 
 
 
 
 
 
 
 
 
 

July 2014. 2nd year establishment. Cactus and native 
plant development. 

 
 
 
 
 
 
 
 
 
 
 

April 2015. 3rd year establishment. Cactus and 
native plant development 

aaaaaaa 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

March 2016. 4th year establishment. Cactus and native plant development 
 



2016 Performance Monitoring Report (Year 4)   Figure 11 
  Restoration Site Native Vegetation Development  
  UCI Measure M Cactus Scrub Restoration 
  for the UCI Ecological Preserve 

 
March 2016. Southeast part of site. Clouds of planted cactus 
pads and California sage juveniles.  

 
March 2016. Southeast part of site. Planted elderberry. 
Height approximately 7 feet tall. 

 
March 2016. Mid-point between west and east sides of site. 
Goldfields, popcorn flower and California sage. 

 
March 2016. Mid-point between west and east sides of site.  
Cactus pad growth, coyote brush, California sage.  
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  Restoration Site Native Vegetation Development  
  UCI Measure M Cactus Scrub Restoration 
  for the UCI Ecological Preserve 

 
March 2016. West side of site. Growth of planted cactus clumps. 

 
March 2016. West side of site. Wishbone plant, California sage. 

 
March 2016. Remedial planting area. North part of site. Growth 
of planted rose pots of California sage and bush sunflower. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

March 2016. Growth of planted California sage and bush sunflower in 
remedial area.  Planted in December 2015. About 10-inches tall.  
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3.5 AVIAN MONITORING 
The UCI Measure M restoration site is of special interest for monitoring early in the 
restoration process because the large transplanted cacti have sufficient height and structure 
to support the potential immediate use by cactus wrens. In contrast, other restoration sites 
planted with only cactus pads take many years to reach sufficient height for wrens to use for 
perching and nesting. Given that the planting of large salvaged cactus is also a relatively 
new restoration method in coastal southern California, it is important to document wren 
and gnatcatcher response. The incorporation of large transplanted cacti in the restoration 
process, coupled with the presence of active wren territories adjacent to the restoration 
area and the overall large size of the restoration area (8.5 acres), make it more likely that 
cactus wrens would begin using the UCI Measure M restoration site soon after the cactus 
was planted.  

In 2013 cactus wren were observed using some of the large transplanted cactus as part of 
their territories. In 2014, one banded cactus wren pair and a single banded female were 
detected during the breeding season. Although the one cactus wren pair at UCI nested in the 
southern portion of the Preserve, no wrens or signs of nesting were detected at the UCI 
Measure M restoration area. At least six CAGN locations were encountered at the Preserve 
in 2014. Small family groups of one or two fledglings were encountered at 3 to 4 of the 
locations. In 2015 seven pairs and one single male of CAGN and two pairs of CACW were 
detected in the Preserve. Of those, four CAGN pairs and one CACW pair were observed 
within or in the vicinity of the UCI Measure M site. 

Avian surveys were conducted at both the UCI Measure M and the EEMP restoration sites on 
April 14, 2016. Six pairs and two single males of CAGN and one pair and two single, banded 
CACW were detected in the Preserve.  Two of the CAGN pairs had active nests and one CAGN 
pair was observed with three fledglings. The CACW pair also had an active nest with young. 

Two CAGN pairs (CAGN5 and CAGN8), a single CAGN male (CAGN 6 or male of the CAGN8 
pair) and a CACW pair and nest with young (CACW3) were observed within or in the 
vicinity of the UCI Measure M site. A CAGN pair with an active nest (CAGN7) was observed 
north of the UCI Measure M site, within the Preserve. A single banded CACW (CACW2) was 
also observed in the northernmost part of the Preserve, north of the Measure M site and just 
south of Peltason Road, moving between two locations (CACW2a and 2b). Two CAGN pairs 
(CAGN3 and CAGN4) and a single banded CACW (CACW1) were observed in the southwest 
portion of the Preserve between the two restoration sites. The CAGN family (pair with three 
fledglings at CAGN1) was observed in the east lobe of the EEMP site. There was also a single 
male CAGN (CAGN2) observed flying in and out of the EEMP site (between locations 
CAGN1a and 1b). Table 2 lists the CAGN and CACW observed during the survey in April 
2016. Figure 13 shows the locations of the 2016 observations.  Appendix III lists the wildlife 
species observed at the UCI Measure M and EEMP Restoration Sites during the April 2016 
survey.   

During performance monitoring in June 2016, a family group of CACW with at least one 
fledgling was observed within the EEMP site. A nest was found in a planted cactus patch 
within the EEMP site in the vicinity of the observation that could possibly be the nesting 
location for the family group.  The possible CACW nest is also shown on Figure 13. 
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Table 2 Cactus Wren and California Gnatcatcher Detected at the UCI Measure M and 
EEMP Restoration Sites during the April 2016 Survey. 

Map ID Date Observer* Type Locations Use of Restoration Site by Target 
Species** 

UCI CAGN 1 4/14/2016 AD 
Pair with 3 
fledglings 

In the vicinity of the EEMP 
site.  W of the east lobe. 

Using Preserve. Both parents 
bringing back food to the fledglings 
multiple times. Fledglings are still 
relatively small and remained 
huddled together in an E. 
fasciculatum 

UCI CAGN 
2a and 2b 4/14/2016 AD Single male 

Within and in the vicinity of 
the EEMP site. Top central 
portion of the site and NW 
of the west lobe. 

Using Preserve. Flying in and out of 
the restoration site. Few brief vocals, 
staying low in shrubs. 

UCI CAGN 3 4/14/2016 AD Pair 

Between the Measure M 
and EEMP sites in the S 
portion of the Preserve. W 
of the EEMP site and S of 
UCI MM. 

Using Preserve. Pair with female 
following close behind the male.  
Male was singing/calling while they 
were both foraging in CSS and 
Grassland. 

UCI CAGN 4 4/14/2016 AD Pair 
In the SW corner of the 
Preserve.  

Using Preserve.  Pair being discrete 
staying low in shrubs with only a few 
brief calls heard. 

UCI CAGN 5 4/14/2016 AD Pair 

In the vicinity of the UCI 
MM site, in between the 
west side and east side. 

Using Preserve. Male chasing 
another male. Intruding male didn't 
want to leave the area. Both birds 
flew around for about 15-20 mins. 
before the territorial male flew back 
to the female. (The intruding male 
might be the male for CAGN2 but 
not positively determined.) 

UCI CAGN 6 4/14/2016 AD Single male 

Within/at the edge of UCI 
MM. NE of the central 
portion, near the Preserve 
boundary. 

Using Preserve.  No vocals heard. 
Observed foraging a bit then flew NE 
out of sight. Might have been the 
male from CAGN8- due to his skulky 
behavior while female was on the 
nest) 

UCI CAGN 7 4/14/2016 AD 
Pair and 

nest North of UCI MM. 

Using Preserve.  Active nest 
observed. Both parents taking turns 
incubating eggs. 

UCI CAGN 8 
and 8a 4/14/2016 AD 

Pair and 
nest 

In the vicinity of UCI MM, E 
of the northern portion.   

Using Preserve. Active nest 
observed, both parents taking turns 
incubating eggs, male observed 
forging north of the nesting location. 

UCI CACW 
1a and 1b 4/14/2016 AD 

Single - 
banded 

Between Measure M and 
EEMP sites in the southern 
portion of the Preserve.   

Using Preserve.  Banded individual 
singing/perched on cactus and flying 
between cactus patches (CACW1a 
and CACW1b locations).  
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UCI CACW 
2a and 2b 4/14/2016 AD 

Single - 
banded 

Northernmost portion of 
the Preserve.  N of Measure 
M site. S of Peltason Road.  

Using Preserve. Banded individual 
flying between cactus patches 
(CACW2a and CACW2b locations). 

UCI CACW 3 4/14/2016 AD 
Pair and 

nest Just N of Measure M site. 

Active nest. Both parents feeding 
young in nest adjacent to trail. One 
of the parents is banded (same 
individual observed last year 
(CACW2 in 2015). 

* Adam DeLuna (Leatherman & Associates)
**Edge of site is defined as a bird within 3 meters of the restored area and vicinity is within 100 meters. 
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4 RECOMMENDATIONS AND CONCLUSIONS 

4.1 SITE ESTABLISHMENT 

The Measure M UCI restoration site demonstrates a trend toward establishment of cactus 
scrub habitat after four years of plant establishment of the installed cactus material. 
Survivorship of the planted cactus material was estimated at greater than the target 
performance level of 95 percent across the restoration site. New growth of cactus stems and 
pads was observed. The restoration site also supports establishment of native species from 
original planted and seeded material as well as recruitment of local native species. 
Flowering and seed production of native species and the presence of juvenile plants that 
have germinated in the current growing season demonstrate that the vegetation is capable 
of contributing native cover to the site, which is an indication of a trend toward 
establishment and sustainability of the cactus scrub community.  

The restoration site at this time does not yet compare to mature cactus scrub. As the 
restoration site continues to develop, changes over time in the growth and cover of cactus 
will provide an indication of suitable habitat development for the cactus wren. The main 
components of native cover for the restoration site were comprised of herbaceous species, 
perennial grasses, and native shrub species that indicate the restoration is still developing. 
Over time, the typical cactus scrub species will increase in cover and distribution over the 
restoration site. 

The cactus scrub restoration site is developing within reasonable expectations for plant 
growth, cover and species distribution, especially considering the historic drought 
conditions of the past four years. 

Although the site has not yet achieved all the performance standards for native plant cover, 
six pairs and two single males of CAGN and one pair and two single, banded CACW were 
detected in the Preserve in 2016. Two CAGN pairs, a single CAGN male and a CACW pair and 
nest with young were observed within or in the vicinity of the UCI Measure M site. A CAGN 
pair with an active nest and a single banded CACW was observed north of the UCI Measure 
M site, within the Preserve.  

At this time, the project is on track towards meeting the performance criteria of the 
Measure M environmental mitigation program based on the vegetation and avian 
monitoring results. The cactus scrub has been installed and is developing. Avian species 
including CACW and CAGN are using the site. This type of restoration is an effective 
management tool that can be used to augment declining populations of cactus wren within 
Orange County’s Natural Community Conservation Planning/Habitat Conservation Plan 
(NCCP/HCP) and to maintain and enhance gnatcatcher populations. 
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4.2 HORTICULTURAL RECOMMENDATIONS 
Performance monitoring will continue for the restoration sites in 2016. The following are 
recommended maintenance actions for the restoration sites in 2016/2017: 

 The fennel in the weed removal area in the southeast portion of the site will be re-
checked and any re-sprouting fennel will be cut and sprayed in the spring prior to
seed set to control this invasive species, as needed.

 The remedial planting area in the northwest portion of site where mustard persists
will be monitored. It is anticipated the remedial area may need at least one weeding
event in late winter/early spring prior to seed set to control exotic species,
particularly to control mustard species and non-native grasses.

 No other maintenance is anticipated.

4.3 CONCLUSIONS 
The cactus scrub restoration site is developing within reasonable expectations for plant 
growth, cover and species distribution, especially considering the historic drought 
conditions of the past five years. Survivorship of the planted cactus material remained at 
90-95 percent after five years of establishment. Continued growth of the planted cactus 
material and planted elderberry was also observed.   

Site maintenance will be performed as needed in the remedial planting area to control 
exotic species, particularly mustard species. Quantitative performance monitoring of the 
restoration site will be conducted in the spring of 2017 for the fifth and final year of 
performance monitoring to evaluate the progress of the cactus scrub habitat towards the 
ultimate goals and performance standards of the project.  
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APPENDIX I 
UCI MEASURE M SEED MIX 



UCI Measure M Seed Mix 

Special Collection at UCI and Adjacent Locations – El Toro, Bonita Creek or call to 
discuss source for coastal Orange County 

8.5 Acres 

Scientific Name Common Name 
Bulk Pounds 

of Seed 
Per Acre 

Artemisia californica California sagebrush 0.5 

Deinandra fasciculata fascicled tarweed 2.5 

Encelia californica California brittlebush 0.5 

Ericameria pinifolia Pine goldenbush 0.5 

Eriogonum fasciculatum California buckwheat 6.0 

Grindelia camporum gumplant 0.3 

Lotus scoparius deerweed 3.0 

Lupinus bicolor miniature lupine 2.5 
Nassella pulchra purple needlegrass 1.5 

Note: Please deliver Artemisia californica and Eriogonum fasciculatum in separate bags 
of seed. All other species may be mixed.  
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Appendix II 
Measure M Cactus Scrub Restoration for the UCI Ecological Preserve Plant Species List 2016 

Scientific Name Common Name Native Status Growth Habit 
Acmispon glaber [Lotus 
scoparius] 

Deerweed Native Herbaceous 

Ambrosia psilostachya Western ragweed Native Herbaceous 
Amsinckia menziesii Fiddleneck Native Herbaceous 
Anagallis arvensis* Scarlet pimpernel Non-native Herbaceous 
Artemisia californica California sagebrush Native Shrub 
Avena fatua* Wild oat Non-native Herbaceous 
Baccharis pilularis Coyote brush Native Shrub 
Brachypodium distachyon* Purple false brome Non-native Herbaceous 
Brassica nigra* Black mustard Non-native Herbaceous 
Bromus diandrus* Ripgut brome Non-native Herbaceous 
Bromus madritensis* Foxtail chess Non-native Herbaceous 
Centaurea melitensis* Tocalote Non-native Herbaceous 
Chenopodium album* Lambs quarters Non-native Herbaceous 
Claytonia perfoliata Miner's lettuce Native Herbaceous 
Convolvulus arvensis* Bindweed Non-native Herbaceous 
Cucurbita foetidissima Coyote gourd Native Herbaceous 
Cynara cardunculus* Artichoke thistle Non-native Herbaceous 
Cylindropuntia prolifera Coastal cholla Native Shrub (Stem-succulent) 
Daucus pusillus Wild carrot Native Herbaceous 
Deinandra fasciculate Clustered tarweed Native Herbaceous 
Dichelostemma capitatum Blue dicks Native Herbaceous 
Encelia californica Bush sunflower Native Shrub 
Eriogonum fasciculatum California buckwheat Native Shrub 
Ericameria palmeri Palmer's goldenbush Native Shrub 
Erodium cicutarium* Red stemmed filaree Non-native Herbaceous 
Euphorbia albomarginata Rattlesnake spurge Native Herbaceous 
Foeniculum vulgare* Sweet fennel Non-native Herbaceous 
Heterotheca grandiflora Telegraph weed Native Herbaceous 
Hirschfeldia incana* Short podded mustard Non-native Herbaceous 
Isocoma menziesii var. 
vernonioides 

Coastal goldenbush Native Shrub 

Lactuca seriola* Wild lettuce Non-native Herbaceous 
Lamarkia aurea* Goldentop Non-native Herbaceous 
Lasthenia californica Common goldfields Native Herbaceous 
Leymus condensatus Giant wild rye Native Herbaceous 
Logfia gallica* Narrowleaf cottonrose Non-native Herbaceous 
Lupinus succulentus Arroyo lupine Native Herbaceous 
Marrubium vulgare* Horehound Non-native Herbaceous 
Melilotus indicus* Yellow sweetclover Non-native Herbaceous 
Mirabilis californica Wishbone bush Native Herbaceous 
Opuntia littoralis Coast prickly pear Native Shrub (Stem-succulent) 
Peritoma arborea Bladderpod Native Shrub 
Picris echioides* Bristly ox-tongue Non-native Herbaceous 
Plagiobothrys canescens Popcorn flower Native Herbaceous 



Pseudognaphalium 
californicum 

California cudweed Native Herbaceous 

Rhus integrifolia Lemonade berry Native Shrub 
Rumex crispus* Curly dock Non-native Herbaceous 
Salsola tragus* Russian thistle Non-native Herbaceous 
Sambucus nigra ssp. caerulea Blue elderberry Native Shrub/Tree 
Senecio vulgaris* Common groundsel Non-native Herbaceous 
Schismus barbatus* Mediterranean grass Non-native Herbaceous 
Silene gallica* Windmill pink Non-native Herbaceous 
Sisyrinchium bellum Blue-eyed grass Native Herbaceous 
Sisymbrium irio* London rocket Non-native Herbaceous 
Solanum douglasii Douglas nightshade Native Herbaceous 
Sonchus asper* Spiny sowthistle Non-native Herbaceous 
Sonchus sp* Sowthistle Non-native Herbaceous 
Stephanomeria sp. Wire lettuce Native Herbaceous 
Stipa pulchra Purple needlegrass Native Herbaceous 
Urtica urens* Orchard nettle Non-native Herbaceous 
Vulpia microstachys Small fescue Native Herbaceous 
Vulpia myuros* Rattail fescue Non-native Herbaceous 
Yabea microcarpa California hedge parsley Native Herbaceous 
*Non-native
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Appendix III Wildlife Species Detected at the UCI Measure M and EEMP Restoration Sites during 
the April 2016 Survey  

 

COMMON NAME SCIENTIFIC NAME 
 
REPTILES REPTILIA 
Spiny Lizards, Horned Lizards, etc. Phrynosomatidae 

 
Western fence lizard 

 
Sceloporus occidentalis biseriatus 

 
Side-blotched lizard 

 
Uta stansburiana 

 
BIRDS AVES 
Vultures Cathartidae 

 
Turkey vulture 

 
Cathartes aura 

Quail Odontophoridae 

 
California quail 

 
Callipepla californica 

Pidgeons and Doves Columbidae 

 
Mourning dove 

 
Zenaida macroura 

Hummingbirds Trochilidae 

 
Anna’s hummingbird 

 
Calypte anna 

** Allen's hummingbird 
 

Selasphorus sasin 
Tyrant Flycatchers Tyrannidae 

 
Black phoebe 

 
Sayornis nigricans 

 
Say’s phoebe 

 
Sayornis saya 

 
Cassin's kingbird 

 
Tyrannus vociferans 

Jays and Crows Corvidae 

 
American crow 

 
Corvus brachyrhynchos 

Swallows Hirundinidae 

 
Northern rough-winged swallow 

 
Stelgidopteryx serripennis 

Wrens Troglodytidae 
** Cactus wren 

 
Campylorhynchus brunneicapillus 

 
Bewick’s wren 

 
Thryomanes bewickii 

 
House wren 

 
Troglodytes aedon 

Gnatcatchers Silviidae 
** California gnatcatcher 

 
Polioptila californica 

Wrentits Timaliidae 

 
Wrentit 

 
Chamaea fasciata 

Mockingbirds and Thrashers Mimidae 

 
Northern mockingbird 

 
Mimus polyglottis 

 
California thrasher 

 
Toxostoma redivivum 

Wood Warblers Parulidae 
** Yellow warbler 

 
Dendroica petechia 

 
Common yellowthroat 

 
Geothlypis trichas 

Towhees and Sparrows Emberizidae 

 
Spotted towhee 

 
Pipilo maculatus 

 
California towhee 

 
Pipilo crissalis 

 
White-crowned sparrow 

 
Zonotrichia leucophrys 

Grosbeaks and Buntings Cardinalidae 

 
Black-headed grosbeak 

 
Pheucticus melanocephalus 

 
Blue grosbeak 

 
Guiraca caerulea 

Finches Fringillidae 

 
House finch 

 
Carpodacus mexicanus 



Appendix III Wildlife Species Detected at the UCI Measure M and EEMP Restoration Sites during 
the April 2016 Survey  

 
Lesser goldfinch 

 
Carduelis psaltria 

 
MAMMALS MAMMALIA 
Hares and Rabbits Leporidae 

 
Desert cottontail 

 
Sylvilagus audubonii 

Dogs, Wolves and Foxes Canidae 

 
Coyote (scat, tracks) 

 
Canis latrans 

 

 

Source: April 14, 2016 Avian Survey, Adam DeLuna (Leatherman & Associates) 
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