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. INTRODUCTION

NATURE RESERVE OF ORANGE COUNTY HISTORY

The Nature Reserve of Orange County (NROC) is an extensive open space network that includes
the central and coastal subareas of Orange County’s participation in California’s Natural Community
Conservation Plan (NCCP) for the coastal sage scrub plant community. Due to the presence of
federally-listed threatened species in this planning area, the NCCP for these subregions also served
as a Habitat Conservation Plan (HCP) to address Section 10 of the Endangered Species Act. As part
of the NCCP effort, the County of Orange and U.S. Fish and Wildlife Service (USFWS) prepared
an Environmental Impact Report/Environmental Impact Statement (EIR/EIS) in 1996 for the
Central/ Coastal Orange County NCCP/HCP. Following distribution, review and public comments,
this NCCP/HCP was approved, and the NROC was designated as the name for the reserve areas
within the Central/Coastal Orange County NCCP/HCP area.

The need for a coastal sage scrub NCCP/HCP was made apparent by a combination of cumulative
impacts on coastal sage scrub resources and the legislative and regulatory responses to those
impacts. The federal listing of the Coastal California Gnatcatcher (Polioptila californica californica)
as “threatened,” and the potential listing of several additional species that depend upon coastal
sage scrub habitat, generated a need for a shift from single-species management and project-by-
project decisions to conservation planning at the natural community level. The coastal sage scrub
NCCP program was developed to address this need, with the goal of designating regional reserves
to protecta wide range of species while allowing compatible land uses to occur in the reserves and
appropriate growth and economic development outside the reserves.

The NROC's coastal subregional reserve includes approximately 6,961 hectares (17,201 acres) located
primarily in and surrounding the San Joaquin Hills. It extends from the shoreline of Crystal Cove
State Park northwest almost 7.5 miles inland, and from Upper Newport Bay southeastapproximately
16 miles to the confluence of Oso and Trabuco creeks. The NROC's central subregional reserve
comprises approximately 8,166 hectares (20,177 acres) located south and west of the Cleveland
National Forest in the foothills and southwestern slopes of the Santa Ana Mountains. From its
western boundary at Santiago Oaks Regional Park in the City of Orange, the subarea extends east
about 14 miles to El Toro Road. From its northernmost point in the Coal Canyon Preserve, it
continues about 7.5 miles southwest to the southern edge of the Lomas de Santiago.

THE NROC BIOLOGICAL MONITORING PROGRAM

During the initial years of implementing the NCCP/HCP for central and coastal Orange County,
the NROC Technical Advisory Committee developed a comprehensive monitoring program to
document baseline conditions within the NROC, and to monitor population trends and ecological
functions within the reserve. Itis anticipated that these monitoring results will be used to help guide
NROC adaptive management activities, and to demonstrate the extent to which the NCCP program
is successful in conserving coastal sage scrub habitat values for a variety of native plantand wildlife
species, particularly those considered to be “covered” under the NCCP/HCP.

The NROC's integrated bird monitoring program is expected to include (1) monitoring of population
trends for the NCCP’s two “target” bird species, the California Gnatcatcher and Cactus Wren
(Campylorhynchus brunneicapillus), in each subregional reserve; (2) constant-effort mist-netting each
spring/summer according to protocols developed by the Institute for Bird Populations (IBP) for
the Monitoring Avian Productivity and Survivorship (MAPS) program; (3) Peter Bloom’s ongoing
studies of raptors in the coastal and central subregional reserves; and (4) periodic monitoring of
toxin levels in raptor eggs. To the extent these programs are implemented, each component will
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provide a more complete picture of the fluid status and distribution of bird populations within the
NROC.

The goal of the California Gnatcatcher and Cactus Wren study is to determine and document the
NROC s level of success in conserving populations of the NCCP’s two target bird species over time.
The remaining studies are designed to obtain integrated data on avian population trends and their
potential causes, information that is required to inform the NROC's “adaptive management”
program with the overall goal of conserving avian biodiversity within the NROC's covered habitats
over the long term. These data would also establish a robust “baseline” that future researchers would
need in order to track long-term changes in the reserve’s bird populations.

This report provides methods and results of the target bird monitoring study for 1999, 2000, and
2001, including statistical analysis of these first three years of data.

Il. PURPOSE AND OBJECTIVES

The purpose of the target bird study is to obtain standardized information on the numbers of
California Gnatcatchers (CAGN) and Cactus Wrens (CACW) occupying specified study sites within
each of the NROC's two subregional reserves, in order to effectively track population trends for
these species across the NROC. The monitoring approach used in this study has evolved during
each of the NROC's first five years.

In1997, consistent with the NCCP Implementing Agreement, CAGN and CACW were monitored
at six sites that were selected by Trish Smith and Robert Hamilton of the NROC Technical Advisory
Comumittee. In 1998, at the request of the USFWS, the number of target bird monitoring sites was
increased from six to eight, the two additional sites again being selected by Smith and Hamilton.
The requirements of all eight sites were that they (1) supported one or both target bird species, (2)
were of particular interest to NROC land managers, and (3) could be surveyed in a single morning.

The annual report for 1998 identified the following limitations of the study design employed in 1997
and 1998:

»  For purposes of data analysis, selection of target bird monitoring sites based on their interest
to reserve managers and/ or the resource agencies is considered inferior to selecting sites at
random, since with non-random sampling the monitoring results cannotbe inferred to pertain
to the reserve system at large.

»  Conducting four surveys per site generates a finer level of detail than is necessary to obtain
areliable index of the target species’ population levels across the reserve system, and this labor-
intensive approach limits the number of sites that may be sampled under the NROC’s annual
monitoring budget.

> Only eightsites were being surveyed annually in the NROC, a quantity inadequate to monitor
target species population trends across the reserve system.

In these important ways, the 1997 and 1998 target species sampling designs were inconsistent with
the monitoring approach developed by the TAC in conjunction with biometrician Tyson Holmes
and biologist Michael Patten. On 15 January 1999, the relevant issues were reviewed with USFWS
biologists Will Millerand Loren Hays, who agreed with the general monitoring approach employed
in 1999. A draft version of the monitoring plan was peer-reviewed in February 1999, and target
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species monitoring was conducted using the new approach (with some modifications) in 1999, 2000,
and 2001.

The monitoring approach outlined in this report focuses on estimating temporal trends for CAGN
and CACW in coastal sage scrub within the NROC. The Brown-headed Cowbird (BHCO; Molothrus
ater) is known to parasitize the nests of California Gnatcatchers and has been identified by the
USFWS as a potentially important cause of gnatcatcher decline, particularly in areas fragmented
by human developments; thus, tracking cowbird abundance across the NROC is set forth as a
secondary objective of this monitoring study. No hypotheses will be tested with respect to BHCO.

HYPOTHESES TO BE TESTED

For each of the 10 “target species population trend hypotheses” listed below, two to six years of
pilot sampling will be conducted in order to answer the following study-design hypotheses:

For each relevant sampling stratum (core, development edge, road edge), how large a sample size
is required (1) to set the odds of obtaining false-positive results at 20%, and (2) to have at least 90%
power to detect an annual change in population size of 20% or more?

For each relevant sampling stratum (core, development edge, road edge, mixed edge), how large
a sample size is required (1) to hold the false alarm rate at 20% if there is no five-year trend in
population size, and (2) to have at least 90% power to detect a five-year population trend of 10%
or more?

Target Species Population Trends

Hypothesis 1:  When examined over at least five consecutive years, changes in mean detection
rate of CAGN territories across the NROC (all strata combined) include a linear
trend over time.

Hypothesis 2:  When examined over at least five consecutive years, changes in mean detection
rate of CACW territories across the NROC (all strata combined) include a linear
trend over time.

Hypothesis 3: When examined over at least five consecutive years, changes in mean detection
rate of CAGN territories within the “core” sampling strata include a linear trend
over time.

Hypothesis4:  When examined over at least five consecutive years, changes in mean detection
rate of CACW territories within the “core” sampling strata include a linear trend
over time.

Hypothesis 5:  When examined over at least five consecutive years, changes in mean detection
rate of CAGN territories within the “edge” sampling strata include a linear trend
over time.

Hypothesis 6:  When examined over at least five consecutive years, changes in mean detection
rate of CACW territories within the “edge” sampling strata include a linear trend
over time.

Hypothesis 7:  When examined over at least five consecutive years, changes in mean detection
rate of CAGN territories within the “fragment” sampling strata include a linear
trend over time.
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Hypothesis 8: When examined over at least five consecutive years, changes in mean detection
rate of CACW territories within the “fragment” sampling strata include a linear
trend over time.

Hypothesis 9:  When examined over at least five consecutive years, changes in mean detection
rate of CAGN territories within the “edge” and “fragment” sampling strata
(combined) include a linear trend over time.

Hypothesis 10: When examined over at least five consecutive years, changes in mean detection
rate of CACW territories the “edge” and “fragment” sampling strata (combined)
include a linear trend over time.

lll. METHODS
SAMPLING DESIGN

Sampling follows a stratified design. The County’s Geographic Information System (GIS) analyst
partitioned those portions of the NROC containing at least 50% cover of coastal sage scrub into
potential monitoring sites of approximately 20 ha (50 acres) each. Land manager Trish Smith of the
TAC then used a random number generator to randomly select 20 sites within each of the NROC’s
two sub-regional reserves, for a total of 40 monitoring sites across the NROC. The sites were further
stratified such that 19 sites fell within “reserve core,” 15 sites fell within “reserve edge,” and six sites
fell within “reserve fragment” strata. These strata apply to each of the biological monitoring
programs being undertaken within the NROC, and are defined in the NROC's evolving “umbrella
monitoring plan.” Areas designated “reserve core” encompass at least 1,000 acres of contiguous
reserve exclusive of the “reserve edge,” which extends 300 m from existing developments and from
major arterial roads. “Habitat fragments” include all areas less than 1,000 acres in size, including
areas less than 300 m from existing developments and major arterial roads.

The sampling design is summarize in Table A, below. The number of 20-ha plots with at least 50%
cover of CSSis denoted “Population Total,” and the simple random sample of size “N” was drawn
independently within each stratum. The design has approximately equal sampling rates within each
stratum, while the fraction of the population in each stratum varies between 5 and 27%. The
difference between the sampling fraction and the population fraction was found to be enough to
substantially impact some estimates. Hence estimates of means, and mean differences, should
be appropriately weighted as described below.

TABLE A — SAMPLING FRACTIONS

LaND PoPuLATION SAMPLING SImES RANDOMLY FRACTION OF
SuBAREA  DESIGNATION ToTAL RATE SELECTED (N) PopPuLATION
CENTRAL CORE 87 I 1.5% 10 23.3%
EpcE &7 10.4% 7 1 8.0%
FRAGMENT 20 | 5.0% 3 5.4%
CoastaL CORE 101 8.9% =] 27.1%
EpGE 73 11.0% 8 | 9.6%
FRAGMENT 25 1 2.0% 3 6.7%

The choice of model for these estimates is examined in greater detail in Appendix C. In summary,
the data are not normally distributed, and a Poisson model is more appropriate than a standard
normal weighted estimate. The weighted normal estimate will be unbiased for CAGN densities or
counts, however the attached confidence interval may not be correct. On the other hand, a standard
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Poisson (or GEE) model will not produce weighted estimates. Hence either of these choices is apt
to produce incorrect standard errors, and in addition the un-weighted Poisson model is apt to be
biased inits estimates of mean CAGN density or total CAGN count. In practice, either model works
well for estimating changes in CAGN counts, as verified by a bootstrap computation. The standard
errors for CACW are at times too wide due to the small counts obtained in the coastal reserve. An
un-weighted model is misleading for estimating population totals. The project’s statistical consultant,
Dr. Karen Messer, has adopted the policy in this analysis of consistently using weighted estimates
from a normal model for major results, and occasionally using an un-weighted Poisson regression
model for convenience. For future analyses, she has advised to program a weighted version of
Poisson regression to obtain more accurate and narrower confidence intervals. All statistical
computations were completed using SAS statistical software, version 8.2.

From 1999 to 2001, the boundaries of the selected sites were adjusted in the field to ensure that (1)
thatall portions of the sites can be safely and thoroughly covered on footin a single morning without
excessive trampling of woody vegetation or creation of new trails judged likely to degrade habitat
quality, and (2) site boundaries conform to watershed boundaries or other topographic features that
will allow survey personnel to accurately determine the position of target birds relative to site
- boundaries. In most cases, the study areas could be substantially enlarged while still allowing
personnel to thoroughly cover the site. Site boundaries were also adjusted in cases where field
investigation showed the extent of coastal sage scrub habitat within the randomly selected polygon
to be substantially less than that depicted on plant community mapping (e.g., in cases where
chaparral was mapped as coastal sage scrub). Due to modifications to monitoring site boundaries,
the total area surveyed increased 18% from 1999 to 2000, and then 2% from 2000 to 2001. As
discussed in Appendix C (Section 1.8), these changes were not a significant predictor of change in
territory counts (p =0.91), and the estimated effect size was negligible (0.002 territories per additional
hectare of survey area). Hence no adjustment for the boundary change was included. Territories
per site is, thus, the appropriate unit of measurement for tracking population trends in this study.

The study’slead biologist, Robert Hamilton, was responsible for confirming the currentboundaries
of each site, which have been entered into the NROC’s GIS system. Compared with using the original
polygons, this initial adjustment of the site boundaries will reduce habitat disturbance, reduce
hazards for survey personnel, increase the area sampled, increase the number of target birds detected
per site, and for these reasons should yield more consistent and useful survey results. Future site
boundary changes, if any, are expected to be slight.

The order in which sites are surveyed will be randomized each year, and the number of monitoring
sites may be changed depending on the results of sample size analyses conducted after the fifth year
of data collection.

Since the avian subjects of this study can, presumably, readily disperse into virtually all of the
NROC's “fragments,” these areas essentially function as “reserve edge” with respect to this study.
Thus, for certain analyses, “edge” and “fragment” strata could be combined into a single sampling
stratum divided into “road edge,” “residential edge,” and “mixed edge” (the latter refers to a
combination of road, residential, and/ or agricultural edges). Depending on statistical considerations,
stratification along these lines may eventually help to highlight potential differences between the
various classes of reserve edge. At this time, however, analyses have been limited to just the main
land designations (core, edge, fragment).

Data analyses will present comparisons between the central and coastal subregional reserves, and
between various sampling strata, with the purpose of detecting trends and potential differences
among different parts of the NROC.
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During a 15 January 1999 meeting, USFWS biologists Will Miller and Loren Hays were asked to
identify areas within the NROC that they felt should be included in ongoing monitoring; they took
this request under advisement, but did not identify any areas at that meeting. The California
Department of Fish and Game (CDFG) was not represented at this meeting, but may later identify
additional portions of the reserve that they feel should receive monitoring. Any such would be
monitored inaddition to the existing 40 randomly selected sites. Data fromany subjectively selected
sites would not be combined with the random sample for reserve-wide inferential analyses.

SAMPLING PERIOD

The initial study plan specified a sampling period of 1 February to 31 May, timing that was subject
to review during the study’s pilot phase. A sampling period of 15 March to 30 June was adopted
in 2000 and 2001, and this was extended to 1 March to 30 June in 2002.

SURVEY PERSONNEL

The 1999 surveys were conducted by Robert Hamilton, Mike San Miguel, and Kathy Keane. The
2000 surveys were completed by Robert Hamilton, Mike San Miguel, and Kathy Molina. The 2001
surveys were conducted by Robert Hamilton and Mike San Miguel. Per the study design, each
surveyor possessed a current federal permit to survey for the CAGN and was familiar with the
relevant plumage, bare part, and vocal characteristics of adult and juvenile CAGN, CACW, and
BHCO.

SURVEY METHODS

“Territories” are recorded in the target bird study, with the assumption that all adult target birds
detected during the spring survey window are territorial. Thus, any detection of a single adult is
considered equivalent to detection of a mated pair or family group occupying a territory. By this
convention, field personnel do not guess at the status of lone adults or search extensively for alone
bird’s mate, which could have adverse effects on target birds if pursued too aggressively (e.g., by
disrupting incubation). All relevant data were recorded and entered into the NROC's database.

Since monitoring of the BHCO is not a primary goal of this study, and determining the nesting
intent/status of a cowbird is not always straightforward, an individual cowbird (adult or juvenile)
comprises the monitoring unit of the BHCO component of this study. As with the target birds, data
were taken on cowbirds detected and entered into the NROC's database.

The number of repeated visits to each site during a field season changed during the first three years
of the study. The switch from single-visit to a multiple-visit protocols reflected the general desire
of all biologists involved to gather more reliable survey information on the number of target bird
territories at each site while remaining vigilant about budgetary considerations. In 1999, all 40
monitoring sites were visited once. In 2000, 16 sites were visited once, the remaining 24 sites visited
twice. Sites were chosen at random to be included in the 2 visit protocol. In 2001, the 16 sites visited
once the previous year were visited twice, and the remaining sites were again visited 3 times.

This raises two issues: whether the data are adequate to determine the optimal number of visits,
and how to adjust counts at sites which were visited fewer times. The first is addressed in detail
in Appendix C, Section 1.12, where it is estimated that on average, at 95% confidence, the first two
visits to a site will detect 90% of the birds that would be detected at three visits. Hence it was decided
to use two-visit data where available, and to adjust counts upward if only one visit occurred.
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However, it is recommended that future analyses explicitly incorporate the number of visits into
the model, using a “missing data formulation” in a Poisson model.

It was decided to use a simple ratio adjustment based on the number of birds seen at visit two
relative to visit one. The two field personnel who have participated in all years of the study
(Hamilton and Mike San Miguel) felt that the counts obtained during the first visits in 2001 were
unusually low compared to those of the second visit, probably due to rainy, damp weather at the
first visit. Because the results obtained in 2000 were judged to be more typical than those from 2001,
only the 2000 data were used in the adjustment, as shown below. We then analyzed these results
in order to recommend a final sampling strategy that will test the study hypotheses with an
appropriate level of field work.

Survey times and weather conditions were recorded at the beginning and end of each survey. Field
work was conducted primarily between dawn and 12:00, although surveys lasted until as late as
13:30. On these longer days, temperatures typically did not exceed 80°F and estimated wind did
notexceed 5 mph. Per USFWS10(a) permit conditions, surveys were not conducted during periods
of very hot or very cold weather, high winds, or storm events.

Surveys were conducted by walking slowing through all appropriate habitat, pausing at intervals
not greater than every 50 meters to play tapes of the two target species and to listen and watch for
responses. Target birds responded to taped vocalizations throughout the duration of each survey.
Locations of all target bird sightings were mapped, and information on gender and group size
(single, pair, or family group) wasnoted notes where possible, along with the vegetative composition
of occupied habitats. Microsoft Access files, available from the author upon request, specify survey
dates, areas, times and weather conditions for each survey conducted in 1999-2001.

LOCATIONS OF MONITORING SITES

Please refer to Appendix A for maps showing the locations and 2001 boundaries of the 40 long-term
target bird monitoring sites.

PHYsICAL STE CHARACTERISTICS

The area of each site was calculated in hectares using the NROC's GIS system. It is anticipated that,
eventually, the following additional geographic and land management information will be
determined for each monitoring site:

» Distance to Nearest Arterial Highway in meters.

» Distance to Nearest Residential Edge in meters.

» Distance to Nearest Agricultural Edge in meters.

»  Minimum and Maximum Site Elevations in meters.
» Mean Slope in degrees.

»  FireHistory — the percentage of each site burned within one or more of the following categories:
(a) 0-2 years; (b) 3-7 years; (c) 8-12 years; (d) 13-20 years; and (e) 21+ years. The percentages
burned should be rounded to the nearest 10% and sum of these categories should be 100%.

> Revised plant community mapping, and break-downs of habitat composition, on each site and
across the various sampling strata.
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The goal of cataloging these physical site characteristics would be to investigate how these
‘characteristics may influence the abundance and distribution of target bird populations, to assist
with adaptive management of the reserve.

IV. REsuLTs

TARGET BIRD TERRITORY DETECTION RATES

This section provides detailed information on the occurrence of California Gnatcatchers and Cactus
Wrens in the NROC during each of the first three years of this study.

California Gnatcatcher Territory Detections - 1999

A single round of surveys was conducted in 1999. As discussed previously, and examined in
Appendix C, a two-visit survey effort is considered adequate to analyze population trends as
described under Purpose and Objectives. Thus, two-visit detection rates are used in this report.

In order to permit comparisons between the 1999 detection rates and the two-visit rates obtained
in later years of the study, Table B includes projections of the Round 2 detection rates, employing
amultiplier derived from the results of multiple-visit surveys conducted at 24 of the 40 sites in 2000.

Hamilton and San Miguel, who completed most of the surveys from 1999 to 2001, consider it likely
that Round 1 detection rates were comparable (relatively high) in 1999 and 2000. As Tables C and
D show, the Round 1 detection rate was substantially lower in 2001 compared with 2000. For this
reason, 2001 detection rates were not used to develop the Round 2 projections for 1999 data.

In 2000, 88% of the three-visit total was detected in Round 1, and 94% of the three-visit total was
detected (cumulatively) through Rounds 1 and 2. Thus, the cumulative total after Round 2 was 1.07
times greater than the Round 1 total, and this multiplier is used to project Round 2 detection rates
for 1999 data.

California Gnatcatcher Territory Detections - 2000

During the 2000 field season, 24 of the sites were surveyed three times and the remaining 16 sites
covered once.

Table C gives projected Round 2 territory detection rates for the 16 sites that were covered only once
in 2000 (the actual cumulative totals through Round 2 are used for the 24 multi-visit sites).

In 2000, 88% of the three-visit total was detected in Round 1, and 94% of the three-visit total was
detected (cumulatively) through Rounds 1 and 2. Thus, the cumulative total after Round 2 was 1.07
times greater than the Round 1 total, and this multiplier is used to project Round 2 detection rates.
California Gnatcatcher Territory Detections - 2001

In 2001, the same 24 sites were covered three times and other 16 sites were covered twice.

The Round 2 detection rates specified in Table D should be used when comparing 2001 data with
data gathered in future years of the study.

Tables Q and R give the results of 1, 2, and 3 visit surveys (raw counts).
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TABLE B — CALIFORNIA GNATCATCHER DETECTION RATES, | 999
These projected Round 2 detection rates should be used when comparing 1999 data with data gathered in future years of the study.
Fractional entries under “Territories Detected (Round 2 Projected)” result from application of the 1.07 multiplier.

The final column specifies the estimated total territories plus or minus a 95% confidence interval derived from weighted regression using “proc
surveymeans” in SAS.

For example, the method computes the estimated mean number of territories per site for the central subregion as the sum of the mean territories per
site in each stratum, weighted by the percent of the reserve in the stratum. The resulting mean per site is then multiplied by the total number of sites
in the central subregion to obtain an estimate of the total number of territories for the central subregion (e.g. 4.79 x 174 = 833, which differs slightly from
the value in the table due to rounding error.)

TERRITORIES MEAN TERRITORIES

LanD DETECTED NUMBER DETECTED/SITE, EsSTIMATED

DESIGNATION (RounD 2 OF SITES NUMBER OF 20-HA % OF SUBREGIONAL MEAN TERRITORIES WEIGHTED BY % OF ToTAaL
RESERVE (STRATUM) PROJECTED) SAMPLED SITES IN STRATUM RESERVE IN STRATUM DETECTED PER SITE RESERVE IN STRATUM TERRITORIES
CENTRAL CORE 7.49 10 87 50.0% 0.75 0.37

EDGE 53.5 7 67 38.5% 7.64 294

FRAGMENT 38.52 3 20 11.5% 12.84 1.48

TOTAL 99.51 20 174 100.0% 4.98 4.79 834 + 393
COASTAL CORE 14.98 9 101 50.8% 1.66 0.85

EDGE 28.89 8 73 36.7% 3.61 1.33

FRAGMENT 20.33 3 25 12.6% 6.78 0.85

TOTAL 64.2 20 199 100.0% 3.21 3.02 601 £+ 298

ToTAL 163.71 40 373 4.09 3.85 1435 + 475



NROC TARGET BIRD STUDY REPORT ROBERT A. HAMILTON, CONSULTING BioLogIsT
MARcCH | |, 2003 PAGE |10 oF 56

TABLE C — CALIFORNIA GNATCATCHER DETECTION RATES, 2000
These projected Round 2 detection rates should be used when comparing 1999 data with data gathered in future years of the study.

Fractional entries under “Territories Detected (Round 2 Projected)” result from application of the 1.07 multiplier.

TERRITORIES MEAN TERRITORIES

LAND DETECTED NUMBER DETECTED/SITE, ESTIMATED

DESIGNATION (Rounp 2 OF SITES NUMBER OF 20-HA % OF SUBREGIONAL MEAN TERRITORIES WEIGHTED BY % OF ToTtaL
RESERVE (STRATUM) PROJECTED) SAMPLED SIMES IN STRATUM RESERVE IN STRATUM DETECTED PER SITE RESERVE IN STRATUM TERRITORIES
CENTRAL CORE 4.00 10 87 50.0% 0.40 0.20

EDGE 30.07 7 67 385% 4.30 1.65

FRAGMENT 27.90¢ 3 20 11.5% 9.26 1.06

TOTAL 63.84 20 174 100.0% 3.19 292 508 + 301
CoAsTAL CORE 4.07 9 101 50.8% 0.45 0.23

EDGE 10.63 8 73 36.7% 1.33 0.49

FRAGMENT 8.00 3 25 12.6% 2.67 0.34

TOTAL 22.70 20 199 100.0% 1.14 1.05 210+ 164

ToTaL 86.54 40 373 2.16 1.92 717 £ 330
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TABLE D — CALIFORNIA GNATCATCHER DETECTION RATES, 200 |

All sites were covered at least twice in 2001, and so no fractional multiplier was required to adjust this year’s data.

TERRITORIES MEAN TERRITORIES

LanD DETECTED NUMBER DETECTED/SITE, ESTIMATED

DESIGNATION (Rounp 2 OF SITES NUMBER OF 20-+HA % OF SUBREGIONAL MEAN TERRITORIES WEIGHTED BY % OF ToTAL
RESERVE (STRATUM) PROJECTED) SAMPLED SITES IN STRATUM RESERVE IN STRATUM DETECTED PER SIMTE RESERVE IN STRATUM TERRITORIES
CENTRAL CORE 4 10 87 50.0% 0.40 0.20

EDGE 38 7 67 38.5% 5.43 2.09

FRAGMENT 40 3 20 11.5% 13.33 1.53

TOTAL 84 20 174 100.0% 4.20 3.82 665 + 425
CoastaL  CORE 10 9 101 50.8% 111 0.56

EDGE 25 8 73 36.7% 3.13 115

FRAGMENT 17 3 25 12.6% 5.67 0.71

TOTAL 52 20 199 100.0% 2.60 243 483 + 309

ToTaL 136 40 373 3.40 3.08 1148 + 506
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Cactus Wren Territory Detections - 1999

As discussed previously, a single round of surveys was conducted in 1999. A two-visit survey
protocol is now recommended, and this report bases its analyses on two-visit detection rates. In
order to permit comparisons between the 1999 detection rates and the two-visit rates obtained in
later years of the study, Round 2 detection rates have been projected for 1999, employing a multiplier
derived from the results of multiple-visit surveys conducted at 24 of the 40 sites in 2000.

Hamilton and San Miguel, who completed most of the surveys from 1999 to 2001, consider it likely
that Round 1 detection rates were comparable (relatively high) in 1999 and 2000. As Tables F and
G show, the Round 1 detection rate was substantially lower in 2001 compared with 2000. For this
reason, 2001 detection rates were not used to develop the following Round 2 projections.

In 2000, 85% of the three-visit total was detected in Round 1, and 98% of the three-visit total was
detected (cumulatively) through Rounds 1 and 2. Thus, the cumulative total after Round 2 was 1.15
times greater than the Round 1 total, and this multiplier is used to project Round 2 detection rates
for 1999 data. '

Cactus Wren Territory Detections - 2000

During the 2000 field season, 24 of the sites were surveyed three times and the remaining 16 sites
covered once. Two-visit detection rates are used in this report, and Table F gives projected Round
2 detection rates for the 16 sites that were covered only once in 2000 (the actual cumulative totals
through Round 2 are used for the 24 multi-visit sites).

In 2000, 85% of the three-visit total was detected in Round 1, and 98% of the three-visit total was
detected (cumulatively) through Rounds 1 and 2. Thus, the cumulative total after Round 2 was 1.15
times greater than the Round 1 total, and this multiplier is used to project Round 2 detection rates.
Cactus Wren Territory Detections - 2001

In 2001, the same 24 sites were covered three times and other 16 sites were covered twice.

The Round 2 detection rates specified in Table G should be used when comparing 2001 data with
data gathered in future years of the study.

Tables Q and R give the results of 1, 2, and 3 visit surveys (raw counts).



NROC TARGET BIRD STUDY REPORT ROBERT A. HAMILTON, CONSULTING BloLoaisT
MARcCH | |, 2003 PAGE | 3 oF 56

TaBLE E — CAcTUs WREN DETECTION RATES, | 999
These projected Round 2 detection rates should be used when comparing 1999 data with data gathered in future years of the study.
Iractional entries under “Territories Detected (Round 2 Projected)” result from application of the 1.15 multiplier.

The final column specifies the estimated total territories plus or minus a 95% confidence interval derived from weighted regression using “proc
surveymeans” in SAS.

TERRITORIES MEAN TERRITORIES

LAND DETECTED NUMBER DETECTED/SHE, EsTIMATED

DESIGNATION (Rounp 2 OF SITES NUMBER OF 20-HA % OF SUBREGIONAL MEAN TERRITORIES WEIGHTED BY % OF ToTAaL
RESERVE (STRATUM) PROJECTED) SAMPLED SITES IN STRATUM RESERVE IN STRATUM DETECTED PER SITE RESERVE IN STRATUM TERRITORIES
CENTRAL CORE 35.65 10 87 50.0% 357 1.78

EDGE 34.50 7 67 38.5% 493 1.90

FRAGMENT 4.60 3 20 11.5% 1.53 0.18

TOTAL 74.75 20 174 100.0% 3.74 3.86 671 +£180
COASTAL  CORE 4.60 9 101 50.8% 0.51 0.26

EDGE 11.50 8 73 36.7% 1.44 0.53

FRAGMENT 2.30 3 25 12.6% 0.77 0.10

TOTAL 18.40 20 199 100.0% 0.92 0.88 175+ 124

ToTtaL 93.15 40 373 2.33 2.27 847 + 211
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These projected Round 2 detection rates should be used when comparing 1999 data with data gathered in future years of the study.

ROBERT A. HAMILTON, CONSULTING BIOLOGIST

TAaBLE F — CAcTus WREN DETECTION RATES, 2000

Fractional entries under “Territories Detected (Round 2 Projected)” result from application of the 1.15 multiplier.

TERRITORIES

MEAN TERRITORIES
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LanD DeTECTED NUMBER DETECTED/SITE, ESTIMATED

DESIGNATION (RounD 2 OF SIMES NUMBER OF 20-HaA % OF SUBREGIONAL MEAN TERRITORIES WEIGHTED BY % OF ToTAaL
RESERVE (STRATUM) PROJECTED) SAMPLED SITES IN STRATUM RESERVE IN STRATUM DETECTED PER SITE RESERVE IN STRATUM TERRITORIES
CENTRAL CORE 40.05 10 87 50.0% 4.01 2.00

EDGE 25.45 7 67 38.5% 3.64 1.40

FRAGMENT 4.30 3 20 11.5% 143 0.16

TOTAL 71.80 20 174 100.0% 3.59 3.57 621 + 237
COASTAL  CORE 115 9 101 50.8% 0.13 0.06

EDGE 7.60 8 73 36.7% 0.95 0.35

FRAGMENT 4.30 3 25 12.6% 1.43 0.18

TOTAL 13.05 20 199 100.0% 0.65 0.59 118+ 78
ToTaL 84.85 40 373 232 1.98 739 £ 240
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TaBLE G — CACTUS WREN DETECTION RATES, 200 |

All sites were covered at least twice in 2001, and so no fractional multiplier was required to adjust this year’s data.

TERRITORIES i MEAN TERRITORIES

LanD DETECTED NUMBER DETECTED/SITE, ESTIMATED

DESIGNATION (RounD 2 OF SITES NUMBER OF 20-HA % OF SUBREGIONAL MEAN TERRITORIES WEIGHTED BY % OF ToTaL
RESERVE (STRATUM) PROJECTED) SAMPLED SITES IN STRATUM RESERVE IN STRATUM DETECTED PER SITE RESERVE IN STRATUM TERRITORIES
CENTRAL CORE 42 10 87 50.0% 4.20 2.10

EDGE 23 7 67 38.5% 3.29 1.27

FRAGMENT il 3 20 11.5% 0.33 0.04

TOTAL 68 20 174 100.0% 3.40 3.40 592 + 215
CoasTAL  CORE 2 9 101 50.8% 0.22 0.11

EDGE 11 8 73 36.7% 1.38 0.50

FRAGMENT 3 3 25 12.6% 1.00 0.13

TOTAL 16 20 199 100.0% 0.80 0.74 148 + 99

ToTaL 84 40 373 210 1.98 740 + 228
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BROWN-HEADED COWBIRD DETECTIONS

In accordance with the study plan, Brown-headed Cowbirds were recorded during the first round
of surveys each year. Since very few cowbirds were detected during each of the first three years
of this study, and this species is not a primary focus of the study, Table H presents these results in
summary form. More detailed analyses of Brown-headed Cowbird data may be conducted in future
years of this study, but probably only if the numbers detected increase sharply.

TaABLE H — SUMMARY OF BROWN-HEADED CowBIRD DETECTIONS
1999, 2000, 2001

LAND DESIGNATION/
RESERVE SuB-DESIGNATION SmES 1999 2000 2001
CENTRAL CorE e, 0 q:

1
SRR
Sl 0l
2

COASTAL CORE

EDGE & FRAGMENT

- Roab Eoce

OVERALL CORE 19 0 1 0
21 1 0
 ResbewtaLBoce - 1 1] o] o]
penbees 0wt W 0
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TARGET BIRD HABITAT COMPOSITION & STRUCTURE

Ateach target bird territory encountered, surveyors estimated / assessed habitat-related vegetation
parameters. The following parameters were measured during one or more year:

»  Dominant Plant Species

»  Cactus Cover

»  Mean Plant Height

»  Absolute Shrub Cover

»  Primary Herbaceous Species
»  Absolute Herbaceous Cover.

The methods of collecting this habitat information have varied somewhat from year to year, and
should continue to evolve over time to serve researchers’ interests. Although the study’s habitat
data estimation are relatively simple and somewhat subjective, they are expected to yield valuable
information on the composition and structure of habitats used by the target bird species within the
NROC's subregional reserves. Recording standardized habitat information annually will permit
tracking of changes in habitat usage and could play a role in the adaptive management of target
bird populations.

Dominant Plant Species

During each year of the study, field personnel have listed, in descending order of perceived
abundance, up to four plant species within each target bird territory. Plant species listed first were
given a score of 4, those listed second were given a score of 3, etc. The scores for each species were
then divided by the total number of territories to derive a weighted average score for each plant
species. Thus, hypothetically, a plantranked as the most abundant species in every territory would
receive a weighted average of 4.0.

Tables I and J list weighted average scores for dominant plant species in CAGN and CACW
territories. Only data sheets from the first round of surveys were included in this analysis. Species
are listed in approximate order of abundance, and species ranking lower than 0.2 for a given year
are denoted with “-*,
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TABLE | — RANKING OF DOMINANT PLANT SPECIES IN
CALIFORNIA GNATCATCHER TERRITORIES, | 99S-200 |

AVERAGE RANK SCORE

RESERVE  DOMINANT PLANTS 1999 2000 2001

CeENTRAL  Artemisia californica 3.3 3.2 3.3
Eriogonum fasciculatum 21 22 1s
Salvia mellifera 11 1.6 1.6
Encelia californica 0.5 0.6 1.1
Opuntia littoralis 0.5 0.4 0.4
Malosma laurina 0.6 - 0.3
Rhus integrifolia 0.5 0.2 0.2
Sambucus mexicana 0.7 -- -
Malacothamnus fasciculatus 0.4 - -
Baccharis salicifolin -- - 0.2

CoastaL  Artemisia californica 37 3.5 25
Eriogonum fasciculatum 21 1.2 1.1
Salvia mellifera 0.9 1.0 0.3
Mimulus aurantiacus 0.6 1.0 1.0
Baccharis pilularis - 1.1 0.2
Malosma laurina 0.5 0.2 0.5
Encelia californica 0.4 0.7 -
Rhus integrifolia 0.3 0.3 =
Opuntia littoralis = = 0.4
Sambucus mexicana 0.3 2 -

TABLE J — RANKING OF DOMINANT PLANT SPECIES
IN CACTUS WREN TERRITORIES, 2000, 200 |

TableJincludes only 2000 and 2001 results, because the 1999 data collection methods yielded results
unsuitable for comparison with future years of this study. The 2001 results exclude 18 of the 60
territories detected in Round 1 because these habitat data were mistakenly collected according to
the 1999 methodology.

AVERAGE RANK SCORE

RESERVE  DOMINANT PLANTS 2000 2001

CeNTRAL  Opuntia littoralis 3.4 3.6
Artemisia californica 1.5 1.8
Rhus integrifolia 0.6 1.1
Eriogonum fasciculatum 0.6 0.8
Malosma laurina 0.8 0.5
Salvia mellifera 0.2 0.4
Sambucus mexicana 0.2 0.3
Lotus scoparius -- 0.7
Opuntia prolifera 0.2 -

CoastaL  Opuntia littoralis 2.8 29
Artemisia californica 2.5 23
Eriogonum fasciculatum 19 1.8
Rhus integrifolia 0.6 0.3
Malosma laurina 0.2 0.6
Opuntia prolifera 0.4 0.3
Mimulus aurantiacus - 0.7
Salvia mellifera 0.2 0.5

Sambucus mexicana 0.2 0.3
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Estimated Cactus Cover

In 2001, as another measure of the relative dominance of cactus (Opuntia spp.) in CACW versus
CAGN territories, areal cover of cactus in each target territory was attributed to one of five cover
classes (0%; 1-25%; 26-50%; 52-75%; 76-100%). Table K specifies the percentage of territories within
each cover class. Only data sheets from the first round of surveys were included in this analysis.

TaBLE K — EsSTIMATED CACTUS COVER IN
CALIFORNIA GNATCATCHER & CACTUs WREN TERRITORIES, 200 |

PERCENT OF TERRITORIES

ESTIMATED
RESERVE Cactus CoVvER CALIFORNIA GNATCATCHER CacTus WREN
CENTRAL 0% 49% 0%
1-25% 47% 66%
26-50% 4% 32%
51-75% 0% 2%
76-100% 0% 0%
(n=70) (n=47)
CoASTAL 0% 62% 0%
1-25% 38% 93%
26-50% 0% 0%
51-75% 0% 7%
76-100% 0% 0%
(n=39) (n=13)

Mean Woody Vegetation Height

In 1999, 2000, and 2001, field personnel estimated the mean height of woody plants within each
target bird territory by circling one of the following choices: 0.5m, 1.0m, 1.5m, 2.0m, 2.5m, or >2.5m.
Tables L and M specify the percentage of territories within each cover class. Only data sheets from
the first round of surveys were included in this analysis.

TaBLE L — MEAN WOODY VEGETATION HEIGHT IN
CALIFORNIA GNATCATCHER TERRITORIES, | ©999-200 |

PERCENT OF TERRITORIES

EsTIMATED MEAN

RESERVE PLANT HEIGHT (M) 1 999 2000 2001
CENTRAL 0.5 11% 7% 10%
1.0 73% 74% 80%
1.5 15% 17% 10%
2.0 1% 2% 0%
2.5 0% 0% 0%
»2.5 0% 0% 0%

(n=93) (n=58) (n=70)

COASTAL 0.5 23% 5% 0%
1.0 55% 70% 64 %
1.5 20% 25% 36%
2.0 2% 0% 0%
2.5 0% 0% 0%
>2.5 0% 0% 0%

(n=60) (n=20) (n=39)
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TABLE M — MEAN WoODY VEGETATION HEIGHT
IN CACTUS WREN TERRITORIES, | 99S-200 |

PERCENT OF TERRITORIES

ESTIMATED MEAN

RESERVE PLANT HEIGHT (M) 1999 2000 200 |
CENTRAL 0.5 13% 13% 9%
1.0 41% 32% 40%
1.5 33% 47% 47%
2.0 13% 8% 2%
2.5 0% 0% 0%
>2.5 0% 0% 2%

(n=64) (n=60)  (n=47)

CoasTaL 0.5 6% 0% 0%
1.0 50% 73% 69%

1.5 38% 27% 31%

20 6% 0% 0%

2.5 0% 0% 0%

>2.5 0% 0% 0%

(n=16) (n=11)  (n=13)

Absolute Vegetative Cover

In 1999, 2000, and 2001, field personnel used the following cover classes to estimate absolute cover
of woody vegetation, and of herbaceous vegetation, within each target bird territory: 0-20%, 21-40%,
41-60%, 61-80%, 81-100%. Tables N and O specify the percentage of territories within each cover
class. Only data sheets from the first round of surveys were included in this analysis.

TaBLE N — ABSOLUTE WoODY VEGETATION COVER IN
CALIFORNIA GNATCATCHER TERRITORIES, | 99S-200 |

PERCENT OF TERRITORIES

EsTiMATED
RESERVE Woobr CovER 1 999 2000 200 |
CENTRAL 0-20% 0% 0% 0%
21-40% 1% 5% 4%
41-60% 2% 16% 7%
61-80% 22% 26% 30%
81-100% 75% 53% 59%
(n=93) (n=58) (n=70)
CoastaL 0-20% 0% 0% 0%
21-40% 3% 0% 0%
41-60% 22% 5% 8%
61-80% 45% 25% 36%
81-100% 30% 70% 56%

(n=60) (n=20) (n=39)
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TaBLE O — ABsOLUTE WoobDY VEGETATION COVER
IN CACTUSs WREN TERRITORIES, | 99S-200 |

PERCENT OF TERRITORIES

ESTIMATED
RESERVE Wooby CovER 1 999 2000 2001
CENTRAL 0-20% 5% 23% 2%
21-40% 16% 11% 28%
41-60% 19% 8% 19%
61-80% 14% 23% 21%
81-100% 47% 34% 30%
(n=64) (n=61) (n=47)
CoastaL 0-20% 0% 0% 0%
21-40% 0% 9% 0%
41-60% ; 13% 9% 15%
61-80% 56% 27 % 23%
81-100% 31% 55% 62%

(n=16) n=11)  (n=13)
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RESULTS OF MULTIPLE-VISIT SURVEYS

During each of the first three years of this study, sites within the NROC were surveyed more than
once for the purpose of determining an appropriate number of visits to be used in the final design
of this study. This section summarizes the results of these multiple-visit surveys.

Biometrician Karen Messer has reviewed this information, along with all the other pilot data
gathered 1999-2001, and has made preliminary recommendations for sampling the NROC atalevel
of intensity that will competently test the study-design hypotheses, taking into account NROC
budget constraints. Please refer to Appendix C.

1999 Multiple-Visit Surveys by Harmsworth Associates

The NROC's 40 long-term target bird monitoring sites were covered only once in 1999, but
Harmsworth Associates conducted three rounds of CAGN and CACW surveys at twenty 20-hectare
sites located elsewhere in the Coastal Reserve. These surveys followed the NROC target bird study’s
methodology, and Table P provides their results.

For information on these 20 monitoring sites and further discussion of Harmsworth's surveys and
results please refer to Harmsworth Associates (1999).

TABLE P — TARGET BIRD TERRITORIES RECORDED BY HARMSWORTH ASSOCIATES
DURING SEQUENTIAL SURVEYS AT 20 CoASTAL RESERVE SnES, | 999

CALIFORNIA GNATCATCHER CAcTus WREN

SIE NUMBER Visi | Visim 2 Visr 3 Visim | Visir 2 Visir 3
cl
cz2
c3
c4
C5
[8(5]
Cc7
c8
Co

ClO
Cli
ciz
F
DI
D2
D3
D4
R
R2
R3
CuMuLATIVE TOTAL 19 21

PERCENT OF 3-Vism ToTAL 72% 94% 100% 90% 100% 100% |
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2000 Multiple-Visit Surveys

In 2000, 24 of the 40 long-term target bird monitoring sites were surveyed three times (the remaining
16 sites were covered only once). Table Q provides results of the 24 multi-visit surveys.

TABLE Q — TARGET BIRD TERRITORIES RECORDED
DURING SEQUENTIAL SURVEYS AT 24 NROC LONG-TERM MONITORING SITES, 2000

CALIFORNIA GNATCATCHER Cactus WREN
SmE NUMBER Vismr | Visr 2 Visir 3 Vism | Visir 2 Visim 3

3 16 16 16 2 2 2

4 0 0 0 1 1 1

6 11 8 9 4 2 o}

7 0 0 0 2 2 2

o 0 0 0 10 10 9

11 3 1 2 6 7 4

12 I 9 10 5 6 5

14 3 4 6 1 3 2

5 1 1 1 2 2 3

16 0 0 0 8 9 8

17 0 0 0 2 2 3

18 2 0 1 6 6 5

22 0 0 0 0 1 1

24 il 0 0 0 0 0

25 0 0 0 2 2 1

28 | 0 1 2 0 1

31 0 1 0 0 0 0

32 0 0 0 0 0 0

33 6 6 6 0 0 0

34 0 0 0 0 0 0

36 0 0 0 0 0 0

37 0 0 0 0 0 0

38 0 0 0 0 0 0

39 2 2 1 0 0 0
ToTaL THIS VisiT 57 48 53 53 55 50

PERCENT OF 3-Vism ToTAL 88% 74% 82% 85% 89% 81%
CumuLATIVE TOTAL 57 61 65 53 61 62
PERCENT OF 3-VisIT TOTAL 88% 94% 100% 85% 98% 100%
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2001 Multiple-Visit Surveys

In 2001, the same 24 long-term target bird monitoring sites were surveyed three times, and the
remaining 16 sites were covered twice each. Table R provides results and analyses for the three-visit
sites. '

TABLE R — TARGET BIRD TERRITORIES RECORDED
DURING SEQUENTIAL SURVEYS AT 24 NROC LONG-TERM MONITORING SITES, 200 |

CALIFORNIA GNATCATCHER Cactus WREN
SITE NUMBER Visir | Visr 2 Vism 3 Vismr | Visir 2 Vism 3

3 24 23 20 0 0 0

4 0 0 0 2 1 2

S 8 5 5 3 3 3

74 0 0 0 3 2 2

<) 0 0 0 7 5 5

Il 2 1 1 4 5 3

12 13 18 16 4 6 6

4 4 5 3 1 2 2

15 1 1 0 5 7 4

16 0 0 0 3 8 &

17 0 0 0 2 3 3

18 2 1 2 4 5 4

22 1 1 1 2 1 1

24 0 0 0 0 0 0

25 3 0 2 2 2 2

28 2 2 1 0 0 2

31 i 0 0 0 0 0

32 0 0 0 0 0 0

33 12 13 17 0 0 0

34 0 0 0 0 0 0

36 0 0 0 0 0 0

37 1 0 0 0 0 0

38 1 2 1 0 0 0

39 2 3 4 0 0 0
ToraL THIS VisIT 77 75 73 42 50 44

PERCENT oF 3-VisIT TOTAL 79% 77% 74% 66% 78% 69%
CuUMULATIVE TOTAL 77 93 98 42 61 64
PERCENT OF 3-VisT TOTAL 79% 95% 100% 66% 95% 100%
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Summary of California Gnatcatcher Results

Harmsworth Associates’ 1999 surveys of 20 sites in the coastal reserve detected 72 % of the three-visit
CAGN total after one pass and 94% after two passes.

The 2000 surveys of 24 long-term target bird monitoring sites detected 88% of the three-visit total
after one pass, and 94 % after two passes. Between 74 % and 88 % of the three-visit total was detected
during any given round of surveys.

The 2001 surveys of the same 24 long-term target bird monitoring sites detected 79 % of the three-visit
total after one pass and 95% after two passes. Between 74% and 79% of the three-visit total was
detected during any given round of surveys.

Thus, during these three years, 72% to 88% of the three-visit total was detected during any given
round of surveys, and 94% to 95% of the three-visit total was detected after two passes.

Summary of Cactus Wren Results

Harmsworth Associates’ 1999 surveys of 20 sites in the coastal reserve detected 90% of the three-visit
CACW total after one pass and 100% after two passes.

The 2000 surveys of 24 long-term target bird monitoring sites detected 85% of the three-visit total
after one pass, and 98 % after two passes. Between 81% and 89% of the three-visit total was detected
during any given round of surveys.

The 2001 surveys of the same 24 long-term target bird monitoring sites detected 66 % of the three-visit
total after one pass and 95% after two passes. Between 66% and 78% of the three-visit total was
detected during any given round of surveys.

Thus, during these three years, 66% to 90% of the three-visit total was detected during any given
round of surveys, and 95% to 100% of the three-visit total was detected after two passes.

V. DiscussIiON

Althoughitis too early to start testing the hypotheses listed in Section Il of thisreport, data gathered
during the first three “pilot” years of the target bird study, and other relevant information, warrant
discussion.

ReEcenNT NROC FIRE HISTORY

The 1998 Santiago Canyon Fire burned approximately 3,100 ha (38%) of the central reserve, and
the 1993 Laguna Beach Fire burned approximately 5,200 ha (75%) of the coastal reserve. These fires
consumed more vegetation in the core stratum than in the edge or fragment strata and, at least in
the short term, appear to have driven target birds from core areas into unburned “habitat refugia”
along reserve edges and in reserve fragments (cf. Atwood et al. 1998a for the coastal reserve). The
larger Laguna Beach Fire fully consumed more cactus patches than did the Santiago Canyon Fire
and, as anticipated by Bontrager et al. (1995), those cactus patches are recovering very slowly. The
effects of recent NROC fires on cactus and coastal sage scrub in general are discussed in later
subsections of this report.
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PotenTiAL EFFECTS OF WEATHER ON TARGET BIRD POPULATIONS

Avian populations fluctuate for reasons unrelated to weather conditions, and detailed explication
of potential short-term effects of weather/ precipitation on target bird populations in the NROC
exceeds the scope of this study. Nonetheless, weather conditions appear to affect regional songbird
populations (e.g., Gessaman and Worthen 1982, Lustick and Adams 1977, Atwood et al. 1998b,
Atwood and Bontrager 2001) and so each year’s monitoring report should include a discussion of
how weather may have affected both the survey effort and the results obtained.

Mock (1998), evaluating a model by Root (1998), provided evidence that Coastal California
Gnatcatcher populations occur mainly where “January mean minimum temperature resulted in
thermal compensation (i.e., thermoregulation plus basal requirements) less than 2.49 times a species’
basal metabolic requirement.” He found that the species’ eastern limit appears to coincide with a
distribution-limiting isotherm of 2.5°C (like many small songbirds, gnatcatchers are relatively
intolerantof very low winter temperatures). Since January mean minimum temperatures at Laguna
Beach (6.1°C), and Yorba Linda (5.4°C)? are well above the distribution-limiting isotherm, this
variable may have relatively little effect on passerine survivorship in the NROC (particularly for
Cactus Wrens, which are relatively large and maintain enclosed brood nests that provide warmth
and shelter during cold winter weather). Nevertheless, it seems likely that sensitivity to cold, wet
weather is at least partially responsible for the CAGN's absence or near-absence from numerous
portions of the NROC that contain apparently suitable topography and vegetation.

Erickson and Miner (1998) provided evidence that Coastal California Gnatcatcher population size
during a given breeding season is inversely correlated with the quantity of precipitation during
the preceding rainy season, although they allowed that other environmental variables, such as the
severity of winter storms, may be more important than seasonal rainfall averages. Patten and
Rotenberry (1999) found that cumulative seasonal precipitation during a given rainy season was
a poor predictor of Coastal California Gnatcatcher clutch size in the following spring, butidentified
astrong positive correlation between clutch size and cumulative rainfall 30 to 90 days before clutch
completion (mean estimated clutch completion date was 6 May + 22 days).

DeSante etal. (2001) discussed the “productivity/ population” dynamic, where productivity increases
during years when the adult population decreases, and vice-versa. Mark-recapture of birds under
the continent-wide MAPS program has shown this dynamic to be characteristic of regions like
southern California that tend to lack dramatic interannual weather effects. Disruptions of this
alternating cycle have appeared to be related to unusually favorable or unfavorable weather. Using
nine or ten years of data from other MAPS stations, the Institute for Bird Populations has examined
the relationship between productivity and various global climate cycles. They have found, for
example, that productivity in western North America averages higher in a breeding season that
follows a wet El Nifio winter (as in 1997/98) compared to a breeding season that follows a dry La
Nifia winter (such as 1998/99).

From the above information, it is postulated that severe winter weather generally reduces target
bird populations in the NROC during the following breeding season, while heavy rainfall from
February through April generally increases productivity among survivors.

'www.wrce.dri.edu/cgi-bin/cliMAIN.pl?calagu

*www.wrce.driedu/cgi-bin/cliMAIN.pl?cayorb
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TableS summarizes precipitation at Costa Mesa, as reported by the Orange County Public Resources
and Facilities Department. Although the Laguna Beach weather station has been established much
longer, the Costa Mesa station was chosen because their web page until recently included daily
precipitation totals for recent years, facilitating more useful data analyses than can be performed
on the Laguna Beach data set that is available on the internet (this information is now available by

requestathttp:/ /www.oc.ca.gov/pfrd/envres/rainfall/intro.asp). Table S provides monthly totals

from 1998/99 to 2000/ 01, and also shows the 23-year average (1978/79 to 2000/01).

TaBLE S — CENTIMETERS OF PRECIPITATION AT COSTA MESA
| ©98/99 1O 2000/0 |

Precipitation in the shaded period (February to April) is positively correlated with CAGN clutch
size (Patten and Rotenberry 1999).

MoNTH
SEASON Ju. Auc Ser Oct Nov Dec JAN Jun  TortaL
98/99 0.00 000 127 010 3.35 3.40 3.63 L 0.43  23.59
99/00 030 0.00 000 000 056 0.00 203 & = 0.00 18.72
QO/0 | 0.00 0.00 058 472 0.00 0.00 13.49 0.00 39.36
3¥ear 010 000 062 161 130 113 638 Ly o 3 29 014 27.22

AVG.

23Year 010 003 072 121 281 423 728 800 659 169 041 021 33.29
AVG.

| ©998/99 PRECIPITATION

The seasonal total of 23.6 cm recorded at Costa Mesa was 29% below the 23-year average. Nearly
all of the rain fell between 8§ November and 12 April, and no storm (i.e., consecutive days with
measurable precipitation) dropped more than 5 cm. February-April rainfall was 30 % below average,
with February-March rainfall being 58 % below average.

Below-average rainfall spread evenly through the winter and early spring months, and a lack of
severe storms, may have helped to maintain relatively high populations of the target birds through
the winter of 1998 /99, while below average rainfall during the February-April egg-formation period
probably contributed to poor reproduction of these populations in spring/summer 1999. As
discussed previously, the Institute for Bird Populations has observed that productivity averages
lower in seasons following dry La Nifia winters like 1998 /99.

| ©999/00 PRECIPITATION

The seasonal total of 18.7 cm was 44 % below average. Only 1.1 cm fell between 1 July and 24 January,
and many coastal sage scrub plants in the NROC were observed to have dropped their leaves by
December/January, apparently due to lack of moisture (Dan Songster pers. comm.). Nearly half
the seasonal total (8.3 cm) fell 11-24 February, including 6.7 cm during the season’s most severe storm
(20-24 February). Another 5.2 cm fell 4-9 March. February-April rainfall was just 3% below average.
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On the heels of a year with high adult survivorship butlow productivity, the prolonged dry period
in fall/winter, followed by two relatively severe late winter storms, probably contributed to
substantial one-year CAGN declines documented in this study. The winter culling of adult
populations, combined with average rainfall during the February-April egg-formation period,
probably combined to produce better-than-average nesting conditions for the surviving birds. As
discussed later in this report, data from this study suggest that CAGN in parts of the reserve
occupied at low density perished at greater rates than did CAGN in parts of the reserve occupied
at high density.

2000/0 | PRECIPITATION

The seasonal total of 39.4 cm was 19% above average. November and December were dry, while
January-February rainfall was 202% of average, with three relatively severe storms: 9-12 January
(9.9 cm), 10-14 February (9.1 cm), and 23-28 February (7.9 cm). While some storm-related mortality
of CAGN probably occurred, the major CAGN decline in 1999/2000 is hypothesized to have
concentrated the surviving birds in higher quality territories that provide relatively good protection
against bad weather. Note also that productivity of scrub-nesting birds was generally high in 2000
(see subsequent discussion of MAPS results), helping to offset any weather-related losses.

Rainfall during the February-April 2001 egg-formation period was 26% above average, and field
personnel noted unusually high levels of fog and dew into the summer months, compared with
previous years of this study. For these reasons, nesting conditions for CAGN and CACW appeared
to be better-than-average in 2001.

MONITORING AVIAN PRODUCTIVITY AND SURVIVORSHIP (MAPS) PROGRAM | 998-200 |
THE INSTITUTE FOR BIRD POPULATIONS

Although CAGN and CACW are captured at very low rates at the NROC’s MAPS stations, it will
be useful to compare target bird population trends determined by the target bird monitoring study
with productivity and survivorship data that the MAPS program collects for a suite of scrub-
dwelling passerines.

In the NROC, two MAPS stations were operated in 1998, another two were added in 1999, and
another two had their first full year of operation in 2000, for a total of six stations. Four more were
added in 2001, for a total of 10 stations. The ultimate goal is to operate 12 stations in the NROC. The
following brief summaries only begin to hint at the productivity and survivorship data collected
so far under the NROC's MAPS program. For analysis of results through 2001, see DeSante et al.
(2002).

1998 M APS Results

In1998, considering only confirmed and likely breeding species, the combined adultjuvenile capture
proportion for Weir Core (central reserve core) and Little Sycamore Canyon (coastal reserve core)
was 54:46 (286 adults to 242 juveniles), with neither station differing greatly from this proportion.

1999 MAPS Results

In1999, the combined adult;juvenile capture proportion at the two “reserve core” stations sampled
in 1998 was 88:12 (277 adults to 39 juveniles), with neither station differing greatly from this
proportion. Thus, captures of breeding adults at these two stations dropped 3% from the levels of
1998 while captures of juveniles dropped 84%.
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At two new “road edge” stations added in 1999 (Irvine Park and Upper Laurel Canyon), the
adultjuvenile capture proportion was 86:14 — further evidence of a reserve-wide collapse in
productivity from 1998 to 1999.

2000 MAPS Results

The following information is summarized from the 2000 annual report prepared by DeSante et al.
(2001).

In 2000, captures of breeding adults dropped 35% (from 646 to 419) at the four MAPS stations
operated both years.

The combined adult;juvenile capture proportion was 60:40 (437 adults to 292 juveniles). Thus,
captures of breeding adults at these four stations dropped 27 % from the levels of 1999 while captures
of juveniles increased 211%.

In 2000, 1280 birds of 52 species were banded at the six stations; additionally, various individuals
were recaptured a total of 186 times, and 385 birds were captured and released unbanded. Thus,
1851 captures of 60 species were recorded.

Analyses of constant-effort data indicate that adult population sizes decreased by 35% on both a
reserve-wide and a species-wide basis between 1999 and 2000. The decreases in breeding populations
in 2000 are likely attributable to decreased recruitment resulting from the low productivity noted
in 1999. As discussed previously, weather conditions may also have played a role in the decline.
The number of young birds captured and productivity (proportion of young in the catch) increased
by 230% and 256 %, respectively, between 1999 and 2000. These patterns were noted at all four of
the stations operated in both 1999 and 2000. It is likely that the combination of a larger proportion
of experienced breeders and less competition for food resources among breeding individuals resulted
in the substantial and significant increase in productivity between 1999 and 2000. Recall also that
rainfall was average during the February-April egg-formation period.

Capture data indicate that the three coastal reserve MAPS stations generally had higher breeding
passerine populations in 2000 than did the three stations in the central reserve. In both reserves,
road-edge stations had correspondingly higher breeding populations than did core stations, while
the newly established residential edge stations appeared to have either intermediate or high breeding
populations. Productivity indices, however, tended to show the opposite patterns, with productivity
in the central reserve being higher than in the coastal reserve. More years of data will be needed
to confirm these initial findings.

2001 MAPS Results

The following information is summarized from the 2001 annual report prepared by DeSante et al.
(2002).

Atotal of 2150 birds of 53 species were banded at the ten stations during the summer of 2001, various
individuals were recaptured a total of 563 times, and 688 birds were captured and released
unbanded. Thus, a total of 3401 captures of 62 species was recorded.

At the six stations sampled in 2000 and 2001, adult captures decreased by 4% (625 to 600). This
overall decrease was composed of a 17% increase in the central reserve (259 to 303) and a 24%
decrease in the coastal reserve (426 to 322). These decreases were likely caused by decreased
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recruitment of young resulting from the relatively Jow productivity noted at the coastal stations
in 2000. The opposite pattern was seen at the central reserve stations, where increased productivity
in 2000 apparently led to increases in adult population sizes in 2001. Productivity followed the
opposite pattern and increased slightly between 2000 and 2001, although the increases were again
primarily limited to the coastal reserve stations; productivity at two of the central reserve stations
decreased in 2001.

Capture data on adult birds at NROC indicate that adult population sizes for all species pooled and
for the majority of target species tended to be higher at coastal reserve than central reserve stations,
both in 2001 and over the three year period 1999-2001. In contrast, no consistent pattern of differences
inadult population sizes were detected among core, road-edge, and housing-development stations
in either reserve. Using 2001 data alone, both the two road-edge stations and the four housing-
developmentstations had adult population sizes for all species pooled thataveraged at least as high
as those in the four core stations. These indices of adult population size at NROC stations generally
compare rather favorably to those found at other MAPS stations across the United States, even those
in forested areas.

Productivity indices in 2001 showed relatively small amounts of variation across the ten NROC
stations. Indeed, logistic regression analyses of data from the six stations operated in both 2000 and
2001, when controlling for year and local landscape, revealed no significant differences in productiv-
ity between coastal and central reserve stations for all species pooled or for 11 of 12 target species.
The only significant difference was that Spotted Towhee productivity was significantly greater at
central than coastal reserve stations.

Analogous logistic regression analyses controlling for year and geographic location, however,
revealed that productivity was significantly greater at housing-development stations than at core
stations for all species pooled and for both Spotted and California towhees, and nearly significantly
greater for House Wren, but significantly less at housing-development stations than at core stations
for Orange-crowned Warbler. No significant or even near-significant differences in productivity
were detected by logistic regression between road-edge and core stations, although productivity
at road-edge stations tended to be higher than at core stations for all species pooled and for eight
of 12 target species.

Thus, overall, productivity at both the housing-development and road-edge stations tended to be
at least as high as that at the core stations. As with indices of adult population size, productivity
indices at NROC stations tended to be atleast as high as those found at other MAPS stations across
the United States.

Four years of data indicate that a regular alternating “productivity/ population” dynamic may be
manifest at NROC, but that the cycles at the coastal and central reserve stations are offset by one
year. Lower breeding populations and higher productivity tend to occur in odd-numbered years
(such as 2001) at the coastal stations, but the opposite pattern (higher breeding populations and
lower productivity) occurs in those years at the central stations. DeSante et al. (2002) suggest that
this pattern may be caused by a density-dependent effect on productivity along with low productiv-
ity of first-time breeders. If this pattern continues, we might expect higher breeding populations
with lower reproductive success at the coastal reserve stations in 2002, but lower breeding
populations with higher reproductive success at the central reserve stations.
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ANNUAL TARGET BIRD CENSUS IN THE LAGUNA BEACH FIRE AREA
HARMSWORTH ASSOCIATES

Annual CAGN/CACW surveys that Harmsworth Associates conducted throughout the Laguna
Beach Fire area showed the CAGN population steadily increasing to near pre-fire levels by 1999
then declining 42 % in 2000 (Harmsworth Associates 2000). That one-year reduction is smaller than
the 65% one-year decline suggested by Hamilton’s sampling of the entire coastal reserve (including
burned and unburned sites), which is discussed later in this report.

Harmsworth Associates (2000) also found that CACW numbers in the Laguna Beach Fire area peaked
in 1999, then declined 28% in 2000. They suggested that the drop may have resulted from some
combination of (1) slow recovery of burned cactus; (2) construction of housing where CACW
“source” populations formerly existed atupper Muddy and Los Trancos canyons; (3) a general lack
of unburned “source” populations on the coastal side of the San Joaquin Hills Toll Road; (4)
diminished dispersal capability from inland to coastal areas due to the toll road’s presence; and (5)
potentially high levels of predation along the northern edge of Laguna Beach. The 28% decline in
CACW numbers reported by Harmsworth is consistent with Hamilton’s finding of a 33% one-year
decline in the coastal reserve, which is discussed later in this report.

CALIFORNIA GNATCATCHER AND CACTUS WREN SAMPLING, | 999-200 |
RoBERT A. HAMILTON

The following analyses pertain to the cumulative results of two rounds of surveys per year at the
NROC's 40 long-term target bird monitoring sites. As described previously, only one round of
surveys was undertaken in 1999, and 16 of the 40 sites were covered only once in 2000; thus, two-
round detection rates were projected for these years. Each of the 40 sites was covered at least twice
in 2001, and two-rounds of surveys will be conducted at each site in future years of this study.

As discussed under Methods (and at greater length in Appendix C, Sections 1.1 and 1.7), trends
have been analyzed following a normal model. Numbers in parentheses reflect the 95% confidence
interval. Confidence intervals are provided only for overall trends reported for the two subregional
reserves and for the NROC; confidence intervals would tend to be wider for trends reported at finer
scales (e.g., at core sites in the central reserve), due to smaller sample sizes.

Percent changes are estimated as the ratio of the weighted estimate of total change in number of
territories divided by the weighted estimate of the starting value. The standard error of the estimated
change is computed using a second order Taylor expansion, which includes the correlation between
the numerator and the denominator; and 95% confidence intervals are given in parentheses using
a normal approximation.

California Gnatcatcher Short-term Population Trends

The following analyses compare weighted mean territories detected/ site (see Tables B, C, D) with
the 95% confidence interval given in parentheses.

From 1999 to 2000, the overall CAGN population declined 50% (41-59%). The central reserve decline
was 39% (27-51%), and the coastal reserve decline was 65% (49-82%).

From 2000 to 2001, the overall CAGN population increased 60% (45-75%). The central reserve
increase was 31% (19-43%), and the coastal reserve increase was 130% (100-160%).
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From 1999 t0 2001, the overall CAGN population declined 20% (0-40%). The central reserve decrease
was 20% (12% increase to 52% decrease), and the coastal reserve decrease was also 20% (0-40%).

The approximate 50% reserve-wide decline from 1999 to 2000 is greater than the 35% reserve-wide
decline among scrub-dwelling passerines estimated through constant-effort mist netting (see
preceding discussion of MAPSresults). Asdiscussed previously, it seems likely that several months
of unusually dry conditions in 1999/2000, followed by two weeks of relatively intense rains in
February 2000, contributed to short-term declines of scrub-dwelling bird populations. It bears noting
that the approximate 39% CAGN decline in the central reserve was comparable to the general
reserve-wide decline in scrub-dwelling birds measured by MAPS, while the 65% coastal reserve
decline in CAGN detections/ site was considerably higher.

California Gnatcatcher Patterns of Distribution

For the reasons discussed in the Methods section, the monitoring sites are not of uniform size; for
example, core sites in the coastal reserve average double the size of fragment sites in the central
reserve. Although it would be intuitive to adjust for this difference by comparing detection densities
between strata, this would result in substantial bias because low-density sites tend to be so much
larger than high-density sites precisely because they have fewer target birds in them, and the
detections per site increased only slightly as the site boundaries expanded (average detection rate
increased 0.002 territories for each additional hectare of sampling area; Appendix C, Section 1.8).
Therefore, although comparing detections/ site bias the results slightly in favor of low-density sites,
no adjustment for the boundary change was included.

The following discussion compares detection rates among the three major land designations and
does not involve trend analysis, and so the detection rates given are non-weighted means.

In each year of the study, the central reserve CAGN detection rate (mean detections/site) was
substantially greater than the coastal reserve rate (1.6 times greater in 1999; 2.6 times greater in 2000;
1.6 times greater in 2001).

From1999 02001, the three-year mean CAGN detection rate across the NROC (n=40 sites) was 3.22
detections/site. Breaking this down by major land designations:

> The mean detection rate at core sites (n=19) was 0.80 detections/site.

> The mean detection rate at edge sites (n=15) was 4.24 detections/site (5.3 times greater than
the rate at core sites).

> The mean detection rate at fragment sites (n=6) was 8.43 detections/site (10.5 times greater
than the rate at core sites).
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Each of the following factors (but especially the first two) probably contribute to the CAGN's edge-
heavy distribution in the NROC:

> Core sites tend to be steeper and higher than edge and fragment sites, and CAGN tend to
favor shallower slopes at lower elevations.

> Chaparral is generally unsuitable for CAGN, and the reserve core supports a higher
proportion of chaparral than do edge and fragment sites.

> Over half of the NROC has burned since 1993, with a net effect of driving CAGN from core
areas into unburned habitat along reserve edges and in fragments.

> The NROC design is “biased” by nature, in that some habitat fragments and areas along
reserve edges were included or excluded from the NROC based on target bird distribution.

CHART | — CALIFORNIA GNATCATCHER DETECTION RATES

IN THE CENTRAL RESERVE, | 999-2001
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CHART 2 — CALIFORNIA GNATCATCHER DETECTION
RATEs IN THE COASTAL RESERVE, 1999-200|

MEAN DETECTIONS/SITE

CORE EDGE FRAGMENT

[] 1999 H 2000 200 |

California Gnatcatcher Population Dynamics in the NROC

Animportant goal of this study should be to help elucidate the local population dynamics at work
for the target bird populations occurring within each of the NROC's subregional reserves.

In order to start examining CAGN population dynamics in the NROC, two classes of monitoring
site were identified based on the results of the 1999 surveys (when the NROC population last
peaked): “high density” sites were those with at least five territory detections (n=11), and “low
density” sites with fewer detections (n=29). Although the break point between the two classes of
site is based on raw counts, and the following Table T lists only raw counts, the trend analyses at
the bottom of the table reflect weighted mean detection rates, consistent with the other target bird
trend analyses in this report.

Er=
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TABLE T — CALIFORNIA GNATCATCHER DETECTION RATES
AT “HiGH DENSITY” AND “Low DENsSITY” SEs, | 999-200 1

Table T shows two-visit CAGN counts ateach site for each year of the study; two-visitdata projected
from single-visit data are indicated in italics (see Page 12). Eleven sites that were vacant during all
three years of the study have been excluded from this analysis, as these areas may not include habitat
that is regularly used by CAGN.

2-Visim COuUNTs

SIME SUB-STRATUM [gelielie] 2000 2001
I RESIDENTIAL EDGE 6.42 1.07 1
3 MiXEDp EDGE (FRAGMENT) 14.98 16 28
6 MixeEp EDGE 14.98 11 8
| 2 RoaD EDGE 20.33 12 18
14 RoaD EDGE 7.49 4 b
19 MIXED EDGE (FRAGMENT) 8.56 3.21 6

20 MiXeEp EDGE (FRAGMENT) 14.98 8.56 6
21 MiXep EpcE 8.56 4.28 12
26 RoaD EDGE 10.7 9.35 8
33 MIXED EDGE (FRAGMENT) 13.91 7 18
39 COoRE 5.35 o 4

ToTAL - HigH DENSITY 126.26 74.47 109

0 4

Il CoORE 3.21 % 2
|5 CoORE 2.14 1 2
|6 CORE 2.14 0 0
| 8 RESIDENTIAL EDGE 2.14 2 2
22 RESIDENTIAL EDGE 3.21 0 1
23 CorE 321 0 1
24 Core 1.07 il 0
25 RESIDENTIAL EDGE 3.21 0 3
27 RoaD EDGE 3.21 0 0
28 ROAD EDGE (FRAGMENT) 2,14 1 3
29 CORE 1.07 0 2
30 RESIDENTIAL EDGE (FRAGMENT) 4.28 0 1
31 RESIDENTIAL EDGE 0 1 1
32 CoRE 1.07 0 0
35 CORE 2,14 1.07 0
37 CoORE 1.07 0 |
38 CoRE 0 0 2
ToTtaL - Low DENSsITY 37.45 10.07 25
TotaL - NROC 163.71 84.54 134

PERCENT CHANGE
(WEIGHTED MEAN DETECTIONS/SITE)

SmE CLAss | 999-2000 20002001 1 999-200 |

HicH DENSITY -42% + 18% +46% + 57% -16% + 28%

Low DENSITY -73% + 50% +152% + 80% -33% *+ 80%
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Asonly three years of data are available, and the results are not statistically significant, the following
discussions should be treated as tentative. Nonetheless, a few preliminary observations warrant
mention.

Table T shows that the number of unoccupied low density sites varied considerably from year to
year (two in 1999; 12 in 2000; four in 2001), while none of the high density sites was unoccupied
in any of the three years.

Note also thata solid majority of the CAGN territory detections have occurred at high density sites
during each year of the study (from raw counts: 77% in 1999; 88 % in 2000; 81% in 2001) even though
high density sites account for only 38% of the 29 occupied monitoring sites.

The proportion of CAGN territories found inlow density habitat was greater during favorable years
(23% of detections in 1999; 19% of detections in 2001) and lower during the crash of 2000, when only
12% of detections were in low density habitat.

The preliminary results suggest thatlow-density CAGN populations are considerably more volatile
than are high-density populations, and that from 1999 to 2001, low-density populations may have
declined twice as much as high-density populations did.

Proposed Demographic Model for CAGN in the NROC

The term “metapopulation,” introduced by Richard Levins (1969), refers to a generalized concept
of species existing in sets of local populations thatare largely independent, but connected by periodic
migration of individuals. California Gnatcatcher dispersal between the central and coastal
subregional reserves remains unconfirmed (i.e., through recaptures or sightings of banded birds),
and CAGN exchange between these reserves is probably rare due to the large expanses of urbanized
or otherwise unsuitable habitat separating them. Unless contrary evidence emerges, itis reasonable
to assume that CAGN populations in the subregional reserves are essentially isolated from each
other. Taking a wider view, the central reserve is functionally contiguous with a large expanse of
occupied habitat to the southeast (i.e., the southern NCCP planning area), and smaller numbers
of CAGN to the north in the lower Santa Ana Mountains. By contrast, CAGN movement into and
out of the coastal reserve is probably limited to more occasional interchange with coastal populations
to the northwest (e.g., the West Newport Oil property and Fairview and Talbert parks) and in
Laguna Niguel to the south (cf. Atwood et al. 1998b:22). Because of its less robust connections to
other natural reserve systems, the coastal reserve appears to be more vulnerable to extirpation of
CAGN and other native species than is the central reserve.

Within each of the NROC's subregional reserves, most CAGN occupy “high density” habitat areas.
As described previously, these areas tend to occur along reserve edges, where coastal sage scrub
grows on relatively shallow slopes and is dominated by favored shrubs, especially California
Sagebrush (Artemisia californica). The intervening scrub and chaparral communities, which account
for most of the NROC's total area, are either unoccupied by CAGN, or occupied at much lower
density. This arrangement has some characteristics of a “classic” or “Levins” metapopulation, but
the relative continuity of suitable habitat that is occupied atlow levels suggests that the term “patchy
population” (Harrison and Taylor 1997) may be more appropriate.

In demographic studies conducted starting in the early-to-mid 1990s, CAGN survivorship hasbeen
found to “vary substantially among years, usually at regional scale suggestive of widespread causes,
such as weather effects” (Atwood and Bontra ger 2001: 20). Productivity, however, has not been
found to vary significantly from year to year in southern California (Atwood and Bontrager 2001),



NROC TARGET BIrp STUDY 2000 WORKING DRAFT REPORT ROBERT A. HAMILTON, CONSULTING BloLoGIsT
MarcH | |, 2003 Pace 37 oF 56

although lack of a prolonged regional drought during this period has precluded determination of
whether productivity may be higher in certain areas under drought conditions (cf. Atwood et al.

1998b).

Bearing the above information in mind, it is hypothesized that the NROC's high density habitat
patches are, in certain important respects (e.g., topography, elevation, vegetation, micro-climate),
ecologically favorable to CAGN survival. If this hypothesis is correct, these areas may be termed
“high quality habitat” or “source” habitat. Such areas tend to remain occupied at relatively high
densities even during times of ecological stress (e.g., drought, severe winters), when gnatcatchers
in less favorable areas (“low quality habitat” or “sink” habitat) perish at higher rates. During
environmentally benign periods (e.g., mild winters that nonetheless provide rainfall adequate to
rejuvenate scrub habitat in time for nesting), many juveniles that disperse into low quality habitat
areas survive to breed successfully. Even during these boom periods, population densities and
absolute numbers of CAGN in the low quality areas are hypothesized to generally remain well below
the densities and numbers found in high quality habitat. Nonetheless, given thatlow quality habitat
predominates in the NROC, the proportion of birds occupying low-quality habitat increases
substantially during ecologically favorable periods. Inevitably, large-scale ecological stress again
concentrates the birds into higher quality habitat areas that are more conducive to CAGN survival,
and the cycle repeats.

With respect to this type of simplified “source/sink” demographic model, Van Horne (1983:901)
warned:

We need to be much more careful in identifying high-quality or critical habitat and not
assume simple density-habitat quality relationships without the demographic data to support
them.

Although the NROC study does not collect the type of demographic data recommended by this
author, the hypothesis offered aboveis, atleast, consistent with the growing body of published and
unpublished CAGN research.

Van Horne (1983:896) further postulated:

Because the juveniles are subdominant, there is no social interaction factor to prevent high
densities in the sink habitats, which is in contrast to the adult-dominated high-quality or
source habitats. Densities in the lower-quality habitat may thus actually be greater at times
than in the high-quality habitat.

Inthe NROC study, high density and low density sites were defined based entirely on survey results
from 1999, when reserve-wide gnatcatcher density is believed to have peaked, and the species was
present at many sites from which it vanished in 2000 (most such areas were re-colonized in 2001).
Thus, 1999 was a year when CAGN densities in low-quality habitat could have approached or
exceeded densities in high-quality habitat—i.e., causing some low-quality habitat areas to be
erroneously identified ashigh density (“source”) habitat areas. If Van Horne’s hypothesis pertained
to CAGN in the NROC, many low density sites should have outperformed high density sites in 2000
and 2001. But examination of Table T shows that this clearly was not the case. With the possible
exception of Site 1, CAGN populations at high density monitoring sites have responded to
environmental stresses consistent with expectations for birds in high-quality “source” habitat. And
CAGN populations at low density monitoring sites have, without exception, behaved as hypothe-
sized for birds in low-quality “sink” habitat.
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Thus, preliminary results of this study suggest that the most favorable habitat patches play a
disproportionately important role in maintaining viable CAGN populations in each subregional
reserve. Since nearly all of these high density habitat areas exist near reserve edges, where human
disturbances are likely to be greatest, this finding may have implications for long-term management
of the reserve.

Low density habitat areas presumably comprise important habitat connections between CAGN
population centers, and scrub habitats occupied at low densities may play other important roles
in maintaining the NROC's overall CAGN populations —roles that cannot be easily observed or
anticipated, such as providing adequate habitat for species that may control populations of CAGN
antagonists. Some of these areas may also become high density sites over time, and vice-versa, e.g.,
due to post-fire vegetative succession or long-term climate change.

Ongoing monitoring, including tracking of results obtained at the high density and low density
sites identified herein, will permit tracking of potential shifts in CAGN population centers over time.
Upon completion of planned assessments of slope, elevation, vegetation, fire history, and other
physical characteristics of each site, it should be possible to obtain a reasonably precise understand-
ing of the site characteristics that determine whether a given patch of habitat in the NROC is
occupied by gnatcatchers atlow or high density. Ultimately, it may be possible to incorporate such
information into a detailed model of reserve-wide CAGN distribution and population dynamics,
so that managers may, for example, compare the relative contribution of different habitat areas to
the CAGN populationina given subregionalreserve, or predicthow major events such as wildfires
may affect a given population (cf. Pulliam and Danielson 1991).

California Gnatcatcher Habitat Composition
RELATIVE ABUNDANCE OF SHRUB SPECIES IN CALIFORNIA GNATCATCHER TERRITORIES

Consistent with the findings of many other southern California researchers (as summarized by
Atwood and Bontrager 2001), California Sagebrush (Artemisia californica) is the most prevalent shrub
species in CAGN territories in each subregional reserve (see Table I; Charts 3 and 4). California
Buckwheat (Eriogonum fasciculatum) has ranked a distant second followed by Black Sage (Salvia
mellifera), a species particularly abundantin CAGN territories in the central reserve. Bontrager (1991)
and Weaver (1998) mentioned a frequentlack of CAGN in Black Sage-dominated scrub in southern
Orange County and northwestern San Diego County, respectively, although Braden and Powell
(1994, asreported by Atwood and Bontrager 2001) showed greater use of Black Sage farther inland.
Notably, Black Sage consistently ranks as one of the two most prevalent shrub species in CAGN
territories at Peters Canyon Regional Park, the site with highest gnatcatcher density in the NROC.
We continue to collect standardized data in order to obtain a fuller picture of CAGN-occupied
habitat in the coastal and central reserves over time.
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CHART 3 — CALIFORNIA GNATCATCHER HABITAT COMPOSITION
IN THE CENTRAL RESERVE, |999-200 |

Scientific names abbreviated; please refer to Table N for complete names.
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CHART 4 — CALIFORNIA GNATCATCHER HABITAT COMPOSITION
IN THE CoASTAL RESERVE, | 999-2001

Scientific names abbreviated; please refer to Table N for complete names.
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CacTus COVER IN CALIFORNIA GNATCATCHER TERRITORIES

In 2001, the only year this variable was assessed for CAGN, 49% of territories in the central reserve
and 62% of territories in the coastal reserve were in scrub judged to have 0% cactus cover (see Table
K). The 1993 Laguna Beach Fire greatly reduced the area occupied by cactus in the coastal reserve,
presumably contributing to the greater proportion of cactus-free territories there. Nonetheless, these
preliminary results suggest that CAGN in the NROC tend to select scrub habitats with few or no
cactus patches, presumably to avoid CACWs, which are reported to prey on and otherwise
antagonize CAGNs (Atwood and Bontrager 2001).

California Gnatcatcher Habitat Structure

WooDY VEGETATION HEIGHT IN CALIFORNIA GNATCATCHER TERRITORIES

From 1999 to 2001, 73-80% of central reserve territories and 55-70% of coastal reserve territories have
been in scrub habitat approximately 1.0 m tall (see Table L and Chart 5). In the coastal reserve, 20-
36% of territories have been in scrub habitat approximately 1.5 m tall, a greater proportion than the

10-17% of territories found in this cover class in the central reserve. Much lower proportions of
CAGN have selected taller or shorter scrub.

CHART 5 — MEAN WOODY VEGETATION HEIGHT IN
CALIFORNIA GNATCATCHER TERRITORIES, | 999-2001

CENTRAL RESERVE COASTAL RESERVE
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SHRUB COVER IN CALIFORNIA GNATCATCHER TERRITORIES

Asindicated in Table N and Chart 6, observations to date have suggested a preference for relatively
dense scrub habitat. Whereas no CAGN territory has been in scrub with 0-20% shrub cover, and
very few have been in scrub with 21-40% cover, 79-97% of central reserve territories and 75-95%
of coastal reserve territories have been in habitat with absolute shrub cover estimated at 61-100%,
with a majority of territories being in the 81-100% cover class.

In contrast to these results, Atwood and Bontrager (2001) summarized several southern California
studies reporting that CAGN mainly occupy scrub with perennial cover of 23-56%. Such results
probably reflect methodological differences. In particular, the NROC estimations of perennial cover
have been made during brief periods of observation, a method that tends to focus on the presumed
main area of habitat use while excluding marginal areas that may be used regularly, if infrequently.
Other studies have involved mapping the movements of birds over long periods of time, a method
that would be expected to yield lower overall estimates of shrub cover in CAGN territories due to
inclusion of marginal areas. Additional years of data collection, combined with analysis of physical
site characteristics and fire history, should be valuable in assessing CAGN habitat preferences in
the NROC.

CHART 6 — ABSOLUTE WOODY VEGETATION COVER IN
CALIFORNIA GNATCATCHER TERRITORIES, | 999-200 |
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Cactus Wren Short-term Population Trends

The following analyses compare weighted mean territories detected/site (see Tables E, F, G) with
the 95% confidence interval given in parentheses.

From 1999 to 2000, the overall CACW population declined 13% (36 % decrease to 10% increase). The
central reserve decline was 8% (29% decrease to 14% increase), and the coastal reserve decline was
33% (124% decrease to 59% increase).

From 2000 to 2001, the overall CACW population remained constant (8% decrease to 8% increase).
The central reserve population declined 5% (13% decrease to 4% increase), and the coastal reserve
population increased 25% (17% decrease to 68% increase).

From 1999 to 2001, the overall CACW population declined 13 % (42% decrease to 17% increase). The
central reserve decrease was 12% (38 % decrease to 15% increase), and the coastal reserve decrease
was 13% (42% decrease to 17% increase).

The approximate 13% reserve-wide decline in detections// site from 1999 to 2000 is substantially less
than the 35% reserve-wide decline among scrub-dwelling passerines estimated through constant-
effort mist netting (see preceding discussion of MAPS results). As discussed previously, it seems
likely that several months of unusually dry conditions in 1999/2000, followed by two weeks of
relatively intense winter rains in February 2000, contributed to short-term declines of scrub-dwelling
bird populations. This study suggests that CACW generally weathered these conditions better than
did most other species. The 1999/2000 decline in the coastal reserve was apparently comparable
to the overall 35% decrease estimated by MAPS, although the confidence interval for this change
is very large due to the small number of CACW territories detected at coastal reserve monitoring
sites.

Cactus Wren Patterns of Distribution

The following discussion compares detection rates among the three major land designations and
does not involve trend analysis, and so the detection rates given are non-weighted means.

In each year of the study, the CACW detection rate (mean detections/ site) for the central reserve
was substantially greater than that of the coastal reserve (4.1 times greater in1999; 5.5 times greater
in 2000; 4.3 times greater in 2001). These differences appear to be largely attributable to the 1993
Laguna Beach Fire, which burned 75% of the coastal reserve and consumed cactus patches across
large swaths of the San Joaquin Hills (the 1998 Santiago Canyon Fire burned 38% of the central
reserve and left larger areas of intact cactus scrub usable by CACW).

From 1999 to 2001, the three-year mean CACW detection rate across the NROC (n=40 sites) was
2.18 detections/site. Breaking this down by major land designations:

> The mean detection rate at core sites (n=19) was 2.11 detections/ site.
> The mean detection rate at edge sites (n=15) was 2.61 detections/ site.

> The mean detection rate at fragment sites (n=6) was 2.16 detections/ site.
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CHART 7 — CAcTus WREN DETECTION RATES IN THE
CENTRAL RESERVE, | 999-2001

MEAN DETECTIONS/SITE

CHART 8 — CAcTUS WREN DETECTION RATES IN THE
CoASTAL RESERVE, [99S-2001
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Relatively uniform CACW distribution across the three sampling strata appears to reflect the
distribution of suitably developed cactus scrub habitat. The 1991/92 surveys of the NROC lands
(Jones and Stokes 1993) also showed CACW to be distributed more uniformly across the two
subregional reserves compared with CAGN. In a recent study of CACW nest-site selection in the
Chino Hills of northern Orange County, Flaagan (1999) found that nest-containing patches were
atleast90cmtall, and averaged 1.4 m tall, and that the birds showed a preference for cactus patches
with a relatively low percent cover and average height of shrubs (presumably because tall shrubs
provide a means for ground predators to access nests).

The approximate 13 % one-year drop in CACW detections NROC-wide in 2000, and the 8% decline
measured in the central reserve, were smaller than the 35% decline among scrub-dwelling passerines
in the NROC estimated through constant-effort mist netting (see preceding discussion of MAPS
results), although the 33% decline measured in the coastal reserve was comparable. Cactus Wrens
are larger-bodied birds than are CAGNS, and the wrens build enclosed brood nests that provide
warmth and shelter during cold winter weather. As such, they are probably less vulnerable to
weather-related mortality than are gnatcatchers and some other scrub-dwelling species. The
unexpectedly large decline in CACW numbers in the coastal reserve, which mirrored a very large
CAGN decline in that reserve, appears to have been augmented by factors unrelated to weather
conditions. For example, recent fires may have forced some CACW to occupy relatively small and
fragmented patches of cactus scrub habitat, which could leave them unusually vulnerable to short-
term declines. The data are decidedly mixed, however, and do not point to any definite conclusions.
The 77% decline in the central reserve’s fragment sites from 2000 to 2001 appears drastic, but those
few sites were never heavily occupied. Moreover, see the following discussion of low density versus
high density CACW populations, which suggests thatlow density sites actually outperformed high
density sites from 1999 to 2001.

Cactus Wren Population Dynamics in the NROC

As discussed previously, the distribution of CACW in the NROC closely mirrors that of mature
cactus scrub. Since cactus scrub is not uniformly distributed through the NROC, CACW populations
in each subregional reserve are naturally patchy (and, therefore, possess some qualities typically
associated with metapopulations).

Cactus Wren dispersal between the central and coastal subregional reserves remains unconfirmed
(i.e., through recaptures or sightings of banded birds), and CACW exchange between these reserves
is probably rare due to the large expanses of urbanized or otherwise unsuitable habitat separating
them. Unless contrary evidence emerges, it is reasonable to assume that CACW populations in the
subregional reserves are essentially isolated from each other (please refer to the previous discussion
of this topic for CAGN).

In order to start examining CACW population dynamics in the NROC, two classes of monitoring
site were identified based on the results of the 1999 surveys (when the NROC population last
peaked): “high density” sites were those with at least five territory detections (n=11), and “low
density” sites with fewer detections (n=19), with 10 sites excluded due to lack of CACW detections
during all three years. Although the break point between the two classes of site is based on raw
counts, and Table U lists only raw counts, the trend analyses at the bottom of the table reflect
weighted mean detection rates, consistent with the other target bird trend analyses in this report.

As described previously, 1999 detection rates were projected by multiplying Round 1 detections
by a factor of 1.15. Detection rates for the 16 sites covered only once in 2000 were projected by
multiplying Round 1 detections by a factor of 1.15. The projected data are indicated in italics.
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Table U shows two-visit CACW counts at each site for each year of the study; two-visit data
projected from single-visit data are indicated in italics (see Page 12). Ten sites that were vacant
during all three years of the study have been excluded from this analysis, as these areas may not

TABLE U — Cactus WREN DETECTION RATES

AT “HiGH DENsSITY” aND “Low DENsITY” SmEs, 1998-200 1

include habitat that is regularly used by CACW.

ROBERT A. HAMILTON, CONSULTING BioLoGIST
PAGE 45 oF 56

2-VisiT COUNTS
SIME SuB-STRATUM 1999 2000 2001
o beemisTes |
| RESIDENTIAL EDGE 4.6 1.15 1
6 MixeEp EpGE 5.75 4 3
7 CORE 4.6 2 3
9 CoRE 6.9 10 8
| I  Core 5.75 7 6
| 2 RoaD EDGE 6.9 6 7
16 CoRrRE 5.75 9 9
| 7 MixEp EpGE 4.6 2 4
| 8 RESIDENTIAL EDGE 9.2 7 5
25 RESIDENTIAL EDGE 5.75 2 2
ToraL — HiGH DENSITY 59.8 50.15 48
115 0 0
3 MixeEp EDGE (FRAGMENT) 115 2 0
4 CORE 1.15 1 2
5 RoaD EbDGE 1.15 2.3 1
8 CoRrRE 2.3 1.15 2
IO Core 1.15 0 0
|3 CORE 3.45 6.9 4
| 4 RoaD EDGE 2.3 ) 2
|5 CoRreE 3.45 ) 8
|2 MiIXED EDGE (FRAGMENT) 1.15 115 0
20 MIXED EDGE (FRAGMENT) 2.3 116 1
21 Mixep EbGE 3.45 3.45 4
22 RESIDENTIAL EDGE 115 1 2
23 CoRre 1.15 0 0
24 CoRE 1.15 0 0
26 RoaD EDGE 0 1.15 2
27 RoaDp EbDGE 115 0 1
28 RoaD EDGE (FRAGMENT) 1.15 2 0
30 RESIDENTIAL EDGE (FRAGMENT) 1.15 2.3 3
35 CoORE 2.3 115 2
ToTAL — Low DENsITY 33.35 32.70 34
TotaL — NROC 93.15 §2.85 82
PERCENT CHANGE
(WEIGHTED MEAN DETECTIONS/SITE)
SmE CLass 1 999-2000 20002001 19952001
HicH DENSITY -17% £ 18% -4% £ 5% -21% +31%

Low DENSITY

-4% +27% +7% £ 28% +2% £ 20%
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Asonly threeyears of data areavailable, and the results are not statistically significant, the following
discussions should be treated as tentative.

To date, CACW population dynamics in the NROC have differed from those of the CAGN. For
example, CAGN numbers declined dramatically from 1999 to 2000 and then partially rebounded
in 2001, whereas CACW numbers decreased moderately from 1999 to 2000 and then remained steady
in 2001. As discussed below, the interspecific differences extend to the short-term population trends
at high density versus low density sites.

As described elsewhere in this report, CACW are substantially larger than CAGN, and employ
somewhat different strategies for surviving the winter months (most notably, constructing brood
nests). The two species also select different vegetation and geographic cues for their preferred
habitats, and those habitats are recovering at different rates from recent major fires. So it is perhaps
to be expected that CACW and CAGN populations in the NROC will behave somewhat differently
as environmental conditions change from year to year.

Table U shows that the number of unoccupied low density sites varied from year to year (one in
1999; four in 2000; seven in 2001), while none of the high density sites was unoccupied in any of
the three years. Year to year variance in the number of empty sites was lower than observed for
CAGN, however.

Note also that most of the detections have occurred at high density sites during each year of the
study (from raw counts: 64% in 1999;61% in 2000; 59% in 2001) even though high density sites
account for only 33% of the 30 occupied monitoring sites. But the proportion of CACW territories
found in low density habitat has increased slightly each year, as CACW numbers at low-density
sites remained essentially static during a period when the numbers at high density sites decreased
by approximately 21% (although wide confidence intervals indicate that these differences are not
close to being significant). At this early point, no indications exist that low density CACW
populations are as prone to dramatic fluctuations as CAGN populations appear to be.

All ten sites excluded from this analysis due to lack of CACW sightings are numbered in the range
of 29 to 40. Since the numbering of sites generally proceeded from inland sites and moved toward
the coast, these sites are all located fairly near the coast. Surveys of the coastal reserve in1991/92
(Jones and Stokes 1993) found the greatest concentrations of CACW atleast two miles from the coast,
but they also turned up numerous territories near the immediate coast. The lack of detections at
these ten sites indicate that very little cactus scrub habitat suitable for use by CACW exists close
to the coast eight years after the Laguna Beach Fire.

Bontrager et al. (1995) conducted spring 1994 surveys throughout the Laguna Beach Fire area,
revealing 79 pairs of CACW and just 12 pairs of CAGN within the perimeter of the burn —28% and
9%, respectively, 0f 1992 survey results for the same area. We noted that Laguna Canyon and other
coastal canyons had burned hotter and more completely than areas on the north and west flanks
of the fire, and consequently experienced greater loss of vegetation. Most of our 1994 CACW and
CAGN detections were in the less severely burned areas away from the immediate coast. Finally,
we cautioned that CACW outnumbering CAGN by approximately seven to one within the burn
perimeter should not be taken asan indication that the CACW population was closer to full recovery.
Cactus wrens generally require cactus scrub thatis atleast one meter tall, a height thatis not quickly
attained by these relatively slow-growing plants.

Smith and Peacock (1999) investigated the concept that colonization of habitat patches by dispersing
individuals “may be profoundly influenced by the presence of conspecifics on neighboring patches,
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leading to a colonization process that may be much more deterministic than was previously
believed.” They provided evidence that certain reptiles, birds, and mammals “can and do assess
habitat quality indirectly by cuing on the presence of conspecifics,” with potentially important
implications for managing populations in fragmented habitats (e.g., reintroduction of a species to
a fragmented area may be more successful if individuals are grouped in colonies rather than
scattering them throughout the reserve area). Although our study has not attempted to research
this issue, anecdotal observations of CACW in the NROC and elsewhere, and the observations of
others, suggest that CACW may tend to settle selectively in habitat patches near patches already
occupied by CACW (but see the preceding discussion of low-density vs. high-density populations).
If the presence of other CACW proves to be an important factor determining whether dispersing
CACW settle a given area, then burned cactus scrub habitat near the coast could be slowed even
further (beyond the time it takes for cactus to regrow) by the scarcity of CACW in that area.
Furthermore, the potential relevance of this phenomenon should at least be considered as part of
any proposal to restore cactus scrub in the NROC.

Ongoing monitoring and more detailed analysis of the results from high density and low density
sites (including comprehensive assessment of slope, elevation, fire history, and other physical
characteristics of each site) will give a more complete understanding of the CACW population
dynamics in the NROC.

Cactus Wren Habitat Composition
RELATIVE ABUNDANCE OF SHRUB SPECIES IN CACTUS WREN TERRITORIES

In2000and 2001", Coastal Prickly-Pear (Opuntia littoralis) ranked as the most abundant shrub species
in CACW territories throughout the NROC, but note the much stronger dominance of this species
in the central reserve compared with the coastal reserve. This difference appears to reflect slow
cactus recovery in the coastal reserve after the 1993 Laguna Canyon Fire, and it is expected that
cactus will become incrementally more dominant in the coastal reserve as recovery progresses.

Otherrelatively abundant plants in CACW territories include California Buckwheat, Laurel Sumac
(Malosma laurina), and Lemonade Berry (Rhus integrifolia). Although Mexican Elderberry (Sambucus
mexicana) is frequently found in CACW territories, and it may provide important high perches and
foraging habitat, the low ranking of this species in 2000 and 2001 suggest that Mexican Elderberry
covers relatively little area compared with other shrub species dominant in CACW territories.

'Results from 1999 are excluded because the habitat data was collected using different
methods than in subsequent years. The 2001 results exclude 18 of the 60 territories detected in Round
1 because these habitat data were mistakenly collected according to the 1999 methodology.
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CHART © — CacTus WREN HABITAT COMPOSITION
IN THE CENTRAL RESERVE, | 999-200 |

Scientific names abbreviated; please refer to Table ] for complete names.

A

W

WEIGHTED AVERAGE SCORE
— n

OPLI ARCA RHIN ERFa MalLA SALME  SaAaMME LaSce OPPR
WoobYy SHRUB SPECIES

B 2000 [ ] 2001

CHART |1 O — Cactus WREN HABITAT COMPOSITION
IN THE COASTAL RESERVE, 1999-2001

Scientific names abbreviated; please refer to Table J for complete names.

WEIGHTED AVERAGE SCORE

1 } sl EmEEs

OPLI ARCA ErRFA RHIN Mala OPPR MIAU SALME SaMME
WoobY SHRUB SPECIES

- 2000 |:| 200 |




NROC TARGET BIRD STUDY 2000 WORKING DRAFT REPORT ROBERT A. HAMILTON, CONSULTING BioLoaGisT
MarcH | 1, 2003 : PAGE 4% oF 56

CacTus CoOVER IN CACTUS WREN TERRITORIES

In the central reserve, 66% of CACW territories were in scrub with 1-25% estimated cactus cover,
with anadditional 32% in scrub with 25-50% estimated cactus cover, and 2% (one territory) in scrub
with 51-75% estimated cactus cover.

In the coastal reserve, 93% of CACW territories were in scrub with 1-25% estimated cactus cover,
with 7% (one territory) in scrub with 25-50% estimated cactus cover. This result provides additional
evidence of the relative lack of cactus in the coastal reserve, and suggests that CACW near the coast
may be forced into inadequate habitat.

In contrast to these findings, Wheeler (1997, as reported by Solek and Szijj 1999) found that cover
of Coastal Prickly-Pear ranged from 27-63 % at CACW territories at four sites in Los Angeles County.
This apparent difference could result from particularities of the sites selected in Los Angeles, or from
differences in estimating/measuring cactus cover.

Additional years of study are needed to reach useful conclusions about relative cactus cover in
CACW territories in the two subregional reserves, and between the NROC and other areas.

Habitat Structure
WooDY VEGETATION HEIGHT IN CACTUS WREN TERRITORIES

From 1999 t0 2001, 32-40% of central reserve territories and 50-73 % of coastal reserve territories have
been in scrub habitat approximately 1.0 m tall (see Table M and Chart 11).

In the central reserve, 33-47% of territories have been in scrub habitat approximately 1.5 m tall, a
slightly greater proportion than the 27-38% of territories found in this cover class in the central
reserve.

In the central reserve, 9-13 % of CACW have utilized scrub approximately 0.5 m tall each year, while
CACW in the coastal reserve almost never occupy such low scrub. Territories in this cover class
typically indicate partially burned (but still suitable) scrub or cactus patches surrounded by
grassland. Such situations are very rare in the coastal reserve, less so in the central.

Territories estimated to have mean vegetation height of 2.0 m or greater typically include significant
chaparral elements, such as Mexican Elderberry, Lemonade Berry, and Laurel Sumac, which
naturally occur more commonly in the central reserve.
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CHART | | — MEAN WOODY VEGETATION HEIGHT
IN CACTUs WREN TERRITORIES, | 999-200 |
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SHRUB COVER IN CACTUS WREN TERRITORIES

Asindicated in Table O and Chart 12, most CACW have occupied dense scrub from 1999-2001. This
tendency has been more pronounced in the coastal reserve, where 82-87% of territories have occurred
in habitat with shrub cover estimated at >60%, compared with 51-61% of territories in the central
reserve. Mostof the sparsely vegetated territories in the central reserve were in recently burned scrub
or in limited patches of cactus surrounded by grasslands, situations that are relatively rare in the
coastal reserve.

CHART | 2 — ABSOLUTE WoODY VEGETATION COVER
IN CACTUS WREN TERRITORIES, | 9935-200 |
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BrRoOWN-HEADED COWBIRD SAMPLING, | 999-200 |
RoBERT A. HAMILTON

In the three years of this study, only seven Brown-headed Cowbirds have been recorded in the
NROC: five in 1999, two in 2000, and none in 2001. These results provide evidence that cowbird
trapping efforts across the NROC appear to be achieving positive results for species outside of the
riparian areas where the traps are concentrated.

As noted previously, BHCO monitoring is not a required element of the NROC’s monitoring
program and is not a primary objective of this study. If detections were to increase markedly in
future years of this study, further analysis of BHCO data, and possibly other actions, could be
warranted at that time.

V1. RECOMMENDATIONS
STATISTICAL ANALYSIS OF PILOT DATA FOR YEARS | -5

The NROC should retain an experienced biometrician to review data collected during the first five
years of pilot monitoring (1999-2003) and recommend any adjustments necessary to meet the
project’s stated objectives. These analyses should be completed in time to modify the study design
prior to commencement of the sixth season of data collection on 1 March 2004. The following
analyses were recommended by Dr. Tyson Holmes prior to initiation of the study. They are discussed
by Dr. Messer in light of the current data analysis.

Linear Contrast Analysis
INITIAL PROPOSAL

For each hypothesis, a linear contrast should be calculated on the temporal sequence of detection
rates for each site (Gurevitch and Chester 1986) These contrast values will then be used to estimate
mean trend and its variance for the NROC with a stratified-sampling estimator (Thompson 1992).
The study designers shall determine the most relevant combinations of strata to be considered
(coastal and central reserve; core, edge, and fragmentland designations; core, road edge, residential
edge, and mixed edge sub-designations). Estimates of the mean and its variance will be used to
construct a 90 %-confidence interval for each hypothesis. A linear trend in mean detection rate will
be indicated where a confidence interval does not include zero.

DiscussioN

As presented in the methods section and Appendix C, a stratified Poisson model incorporating the
number of visits to each site probably represents the best approach. The strata are determined by
the study design as given in the Methods section. A smooth linear trend should not be expected;
it may be more appropriate to consider time series models as more data is collected.
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Analyses of Sample Size and Sampling Rate

A sample-size analysis will be performed for each of the two target species. A desirable objective
would be to estimate, grossly, how large sample sizes should be each year in order to obtain
estimates of the total that are within at least £20% of the true total with 90% confidence'. However,
sample sizes for estimating the total number of territories may be much larger that those required
to estimate the change in territories. Please see the discussion below and in Section 1.15 in the
Appendix C. Dr. Holmes expected that these estimates would be made using normal theory
(Thompson 1992) or studentized bootstraps (Efron and Tibshirani 1993).

A biometrician should examine the results of the first five years of this study, and work with the
TAC and resource agencies to determine an appropriate sampling strategy for future years of this
study.

Monte Carlo Simulations of Sample Size
INITIAL PROPOSAL

For each hypothesis, Monte Carlo simulations on data from the third through sixth years will be
used to determine appropriate sample sizes and schedules for the long term (cf. Mac Nally 1997).
Three effect sizes should be explored in each analysis: 1) a drastic 20% change between a pair of
consecutive years, 2) 5% linear trend over five years, and 3) 10% linear trend over five years. Each
of these changes will be simulated as an increase and a decrease. Each iteration of the 20% effect
size will be examined for each pair of consecutive years from data collected in the second through
sixth years. For each pair the mean for the second year will be adjusted upward or downward by
20% relative to the mean for the first year and separate sampling simulations will be conducted for
a range of studentized-bootstrapped sampling rates (Efron and Tibshirani 1993). For the 5% and
10% effect sizes, a straight line will be fitted to the five-year sequence of annual means and the
resultant set of five residuals will be added in their original order to each simulated five-year linear
trend to preserve any original autocorrelation structure. For these five-year effect sizes, separate
sampling simulations will be conducted across a range of bootstrapped sampling rates for two
schedules: 1) sampling conducted each year and 2) sampling conducted every other year. For all
three effectsizes, any relationship between the mean and the variance will be preserved in simulated
data by appropriately scaling the set of residuals about each annual mean. Hypothesis testing will
be as described above. Target power should be 80% and false-alarm rates should be 10% for all
simulations (cf. Kendall et al 1992, Zielinski and Stauffer 1996).

DiscussioN

To estimate changes in population totals, Dr. Messer has carried outa preliminary bootstrap sample
size and power computation, utilizing the linear trend model (see Appendix C, Sections 1.15 and
2.6). For CAGN, this analysis indicates that the present study design has 90% or more power to
detect a decline of 16 territories per year over five years, at 90% confidence. Reserve managers and
the resource agencies will have to determine whether this power level is adequate. Note that this
estimate is valid at the current population levels only; a more sophisticated analysis based on a
stratified Poisson model would take into account varying population levels.

' It is recognized that dispersion within the data for the first five years may not be representative
of dispersion in subsequent years; but, these are the best data that will be available for this purpose.
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With respect to estimating population totals in a given year, Dr. Messer’s preliminary discussion
shows that the existing sample size is inadequate, if the target is to estimate the total number of
CAGN to within + 20 territories at 90% confidence. Several sampling schemes are discussed in
Appendix C, where the best current suggestion would add 10 sampling sites in a nearly optimal
design to nearly achieve the desired power. The existing sample is closer to adequate for CACW.
Please see the discussion in Appendix C, Section 1.16. It is suggested that rotating panel designs,
which build upon the existing information, be considered for the future.

CHART | 3 — POWER CURVE, CALIFORNIA GNATCATCHER TERRITORIES
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Development of Weighted Poisson Regression

After reviewing and analyzing the first three years of pilot data, Dr. Karen Messer has advised the
NROC to program a weighted version of Poisson regression to obtain more accurate and narrower
confidence intervals.

EMPLOY GIS TO CAPTURE GEOGRAPHIC INFORMATION FROM EACH SITE

Eventually, the NROC’s GIS capabilities should be used to characterize the following physical site
characteristics: '

Area of Site

This should be given in hectares, rounded to the nearest tenth.
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Distance to Nearest Four-Lane Road

Measurement in meters from the closest survey boundary to the nearest four-lane (or greater) road,
rounded to the nearest 10m.

Distance to Nearest Residential Edge

Measurement in meters from the closest survey boundary to the edge of the nearest residential
development, rounded to the nearest 10m.

Minimum and Maximum Site Elevations

These should be given in meters, rounded to the nearest meter.

Mean Slope

A composite angle of the site’s major slopes will provide a measure of overall steepness.

Fire History

The site’s fire history should be characterized by the percentage of the site burned within one or
more of five categories: (0-2 years), (3-7 years), (8-12 years), (13-20 years), and (21+ years). The
percentages of sites in each category should be rounded to the nearest 10% and sum of these
categories should be 100%.

The following fictitious example shows recommended physical site data in a summary table.

TABLE V — EXAMPLE OF RECOMMENDED PHYSICAL SITE DATA TABLE

FIRE HISTORY

SITE AREA NEAREST NEAREST Min. Max, MEAN o2 37 S =4 1320 >20
No. HA Roap House ELEV. ELEv. SLOPE YRS. YRS. YRS. i, YRS.

41 225 150m 320 m 1,102m 1,143m  13° 0% 20% 0% 40% 40%

42 33.6  520m 710 m 251 m 286 m 21° 80% 0% 0% 0% 20%

UPDATE AND INCORPORATE PLANT COMMUNITY INFORMATION

Future years of this study should incorporate information on the plant communities and sub-
communities present on each site, within each sampling stratum, etc. This was not completed in
2000 because the site boundaries were not yet finalized and because the existing plant community
mapping is inaccurate in some parts of the NROC. Over the long term, detailed plant community
mapping should be completed at each monitoring site using methods and community definitions
that will be used to re-map the entire NROC. At such a time, it should be possible to characterize
the vegetative composition of the monitoring sites for use in analyzing target bird monitoring data.
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DEVELOP DATA-FILTERING PROGRAMS

Once the basic data analyses to be conducted during each year of the monitoring program have been
determined, the NROC should consult with a relational database programmer to develop code that
will perform each year’s standard analyses, including comparisons with previous years’ data. This
would likely save substantial time and resources over the long term, and yield more standardized
and reliable results, versus manual filtering and analysis of each year’s data.

Vil. REPORT PREFPARERS

This report was authored by Robert Hamilton, with statistical analysis by Karen Messer. Appendix
C was authored by Dr. Messer.
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APPENDIX A
MapPs OF STUDY SITES

The following two maps show the boundaries of the 40 long-term monitoring sites, as they were
for the 2001 survey season (boundary modifications were made during the 1999, 2000, and 2001
survey efforts). The 2001 boundaries of the Nature Reserve of Orange County are shown in red.






APPENDIX B
MONITORING SITE AREAS | 999-200 |
BY LAND DESIGNATION & SUB-DESIGNATION

The following five tables specify the hectares covered by each monitoring site during each year from
1999 to 2001. Many monitoring site boundaries expanded between 1999 and 2000, and a smaller
number of changes were made in 2001; a few site boundaries contracted, as well. The following
tables indicate the area covered by each monitoring site during each year of the study to date.

TABLE B | — BREAKDOWN OF CORE SITES

HECTARES
LanD LAND
SmeE DESCRIPTIVE NAME DESIGNATION  SuB-DESIGNATION 1992 2000 2001
Central Reserve Sites
2 Weir Canyon Core core core 434 53.8 53.8
4 Limestone North core core 46.4 46.4 46.4
7 Limestone Southwest core core 21.4 21.4 214
8 Limestone Southeast core core 40.6 40.6 427
9  Cactus Wren Canyon core core 26.6 30.4 45.2
10 Hangman East core core 25.0 25.3 253
11 Round Canyon core core 36.5 36.5 36.5
13 Mustard Road core core 521 52.1 52.1
15 Upper Agua Chinon core core 47.8 47.8 47.8
16 Whiting North core core 29.1 29.1 29.1
SUBTOTAL 368.9 383.4 400.3 |
Coastal Reserve Sites
23  Camarillo Spur core core 65.7 65.7 65.7
24 Shady Canyon South core core 25.8 25.8 25.8
29 Laurel Canyon core core 47.2 47.2 47.2
32  Upper Emerald Canyon  core core 64.8 64.8 64.8
34 Bommer Ridge core core 135.8 139.7 140.5
35 Upper Wood Canyon core core 26.2 25.5 25.5
37 Lag. Wild. Park East Edge core core 22.1 34.4 34.4
38 Moro Ridge core core 38.8 50.6 55.6
39 El Moro Ranger Station core core 23.6 49.1 48.8
|SusTOTAL 449.9 502.8 508.3 |

| GRAND TOTAL 818.8 886.2 908.6 |
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TaBLE B2 — BREAKDOWN OF EDGE SITES

HECTARES
LaND LAND
Sme DESCRIPTIVE NAME DESIGNATION  SuB-DESIGNATION 1 999 2000 2001
Central Reserve Sites
1 Upper Weir Canyon edge residential edge 24.0 28.0 28.0
5  Hicks Canyon North edge road edge 31.4 314 31.4
6  Rattlesnake Canyon edge mixed edge 18.9 334 33.4
12 Siphon East edge road edge 26.0 26.0 26.0
14  ETC Toll Plaza edge road edge 26.6 26.6 25.7
17 Portola South edge mixed edge 18.5 185 18.5
18 Whiting South edge residential edge 18.0 18.0 18.0
SUBTOTAL 163.4 181.9 181.0
Coastal Reserve Sites
21  Laguna Laurel North edge mixed edge 30.2 31.6 31.6
22 Shady Canyon North edge residential edge 31.8 49.1 49.1
25  Bommer Canyon West edge residential edge 20.4 29.7 29.7
26 Bommer Canyon North  edge road edge 253 35.3 35.3
27  Laguna Laurel Southwest edge road edge 444 444 44.4
31  No Name Ridge edge residential edge 20.1 33.3 36.5
36  Lag. Wild. Park East Edge edge road edge 16.8 57.8 57.8
40  Alta Laguna edge residential edge 36.5 41.8 41.8
|SusToTAL 2254 323.0 3262 |
|GRAND TOTAL 388.8 504.9 507.2 |
TAaBLE B3 — BREAKDOWN OF FRAGMENT SITES
HECTARES
LAND LAND
SmE  DESCRIFTIVE NAME DESIGNATION  SUB-DESIGNATION 1999 2000 2001
Central Reserve Sites
3 Peters Canyon fragment mixed edge 28.1 29.0 29.0
19  El Toro West fragment mixed edge 28.9 41.7 41.7
20 ElToro South fragment mixed edge 17.5 19.0 19.0
| SuBTOTAL 74.5 89.7 89.7 |
Coastal Reserve Sites
28 Northwest Sycamore Hills fragment road edge 23.1 39.5 39.5
30 Southeast Sycamore Hills fragment residential edge 29.6 60.2 60.2
33 Crystal Cove Shelf fragment mixed edge 19.5 20.1 20.1
|SusTOTAL 72.2 119.8 119.8 |

|GRAND TOTAL 146.7 209.5 2095 |
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TABLE B4 — BREAKDOWN OF RoaAD EDGE SITES

HECTARES
LAND LanD
SrmE DEscRIFTIVE NAME DESIGNATION  SUB-DESIGNATION 1999 2000 2001
Central Reserve Sites
5 Hicks Canyon North edge road edge 31.4 31.4 31.4
12 Siphon East edge road edge 26.0 26.0 26.0
14 ETC Toll Plaza edge road edge 26.6 26.6 25.7
|SuBTOTAL 84.0 84.0 831 |
Coastal Reserve Sites
26 Bommer Canyon North edge road edge 25.3 35.3 35.3
27 Laguna Laurel Southwest edge road edge 444 444 444
28 Northwest Sycamore Hills fragment road edge 23.1 39.5 39.5
36 Lag. Wild. Park East Edge edge road edge 16.8 57.8 57.8
|SuBTOTAL 109.6 177.0 177.0 |
| GRAND TOTAL 193.6  261.0 260.1 |

TaBLE B5 — BREAKDOWN OF RESIDENTIAL EDGE SITES

HECTARES
LaNnD LanD
STE DESCRIPTVE NAME ~ DESIGNATION  SuB-DESIGNATION 1999 2000 2001
Central Reserve Sites
1 Upper Weir Canyon edge residential edge 24.0 28.0 28.0
18 Whiting South edge residential edge 18.0 18.0 18.0
|SusTOTAL 42.0 46.0 46.0 |
Coastal Reserve Sites
22 Shady Canyon North edge residential edge 31.8 491 491
25 Bommer Canyon West edge residential edge 204 29.7 29.7
30 Southeast Sycamore Hills fragment residential edge 29.6 60.2 60.2
31 No Name Ridge edge residential edge 20.1 33.3 36.5
40 Alta Laguna edge residential edge 36.5 41.8 41.8
|SuBTOTAL 138.4 214.1 2173 |

|GRAND TOTAL 180.4 2601 2633 |
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TABLE B6 — BREAKDOWN OF MIXED EDGE SITES

HECTARES
LaND LAND
SITE DESCRIPTIVE NAME DESIGNATION  SUB-DESIGNATION 1999 2000 2001
Central Reserve Sites
3 Peters Canyon fragment mixed edge 28.1 29.0 29.0
6 Rattlesnake Canyon  edge mixed edge 18.9 33.4 33.4
17 TPortola South edge mixed edge 18.5 18.5 18.5
19 ElToro West fragment mixed edge 28.9 41.7 417
20 ElToro South fragment mixed edge 17.5 19.0 19.0
SusToTAL 111.9 141.6 1416 |
Coastal Reserve Sites
21 Laguna Laurel North edge mixed edge 30.2 31.6 31.6
33 Crystal Cove Shelf fragment mixed edge 19.5 20.1 20.1
: |SuBTOTAL 49.7 51.7 5.7 |

|GRAND TOTAL 161.6 193.3 1933 |
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