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10 INTRODUCTION

The Multiple Species Conservation Program (MSCP) is a comprehensive habitat
conservation planning program which addresses multiple species habitat needs and the
preservation of natural communitiesin southwestern San Diego County. Jurisdictions and
specid districts participating in the MSCP have prepared or are preparing subarea plans
which identify preserve areas and compatible land uses within and adjacent to preserves. It
iSi mportént to maintain biological values of preserve areas over time by reducing human-
related causes of species extirpations. Biological monitoring will evaluate whether the
preserve system is meeting subarea plan conservation targets for covered plant and anima
species and their habitats, identify threats to .covered species and habitats, and help
prioritize management needs. Habitat management plans prepared as part of subarea plans
should coordinate with this biological monitoring plan to achieve maximum efficiency. In
addition to this biological monitoring program, loca jurisdictions and specia districts will
provide an annual accounting of the amount, type, and location of habitat conserved and
destroyed (taken) by permitted land uses and other activities.

11 RESPONSBILITIES AND COORDINATION OF EFFORTS

The M SCP participating jurisdictions and specia districts have prepared or are preparing
habitat management plans and are responsible for implementing these plans. The U.S.
Fish and Wildlife Service (USFWS) and California Department of Fish and Game (CDFG)
will oversee the biological monitoring program. A critical factor in the success of the
biological monitoring program will be the coordination of monitoring efforts throughout the
MSCP study areato ensure spatial and tempora consistency in data collection and anays's,
and to allow compilation of data from different sources into comprehensive monitoring
reports every three years. It aso will be important to establish a centralized data storage
repository, with data accessible to biological monitors, researchers, and reviewers, and to
coordinate with monitoring programs in other subregions.

12 BIOLOGICAL MONITORING OBJECTIVES

Biological monitoring focuses on detecting changesin habitat quality and population trends
in those habitats and plant and animal species considered covered by the MSCP. The
successful maintenance of these resources will be measured against specific habitat
acreages and/or pecies popul ations, as documented in the subareaplans and implementing
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agreements of participating jurisdictions and specia districts. Permit holders and the
wildlife agencies will have detailed maps providing locations of habitats and covered
spedies populationsincluded in the preserve and/or targeted for conservation.

Specific biologica monitoring objectives include the following:

1. Document the protection of habitats and covered species as specified in subarea
plans and implementing agreements. This will be accomplished by tracking
permanent habitat losses (Section 3.2) and covered species (Section 5.0).

2. Document changes in preserved habitats or preservéd populations of covered
species. This will be accomplished through monitoring temporary habitat changes
(Section 3.3), habitat value (Section 3.4), and covered species (Section 5.0).

3. Describe new biological data collected. such as new species sightings and
information on wildlife movements and corridors. Although not the focus of the
monitoring program, collection of new biological data will occur during corridor
monitoring (Section 4.0) and covered species monitoring (Section 5.0). This
information will be disseminated through the reporting: program (Section 6.0).

4. Evaluate impacts of land uses and construction activities in and adjacent to the
preserve. Impact evaluation will occur on both a landscape level (tracking
permanent habitat losses, Section 3.2) and alocd leve (monitoring habitat value,
Section 34; corridor monitoring, Section 4.0; covered species monitoring,
Section 50). Results of this evaluation will be presented in periodic reports
(reporting program, Section 6.0) and correcting actions implemented through the
remediation and adaptive management program (Section 7.0).

5. Eva uate management activities and enforcement difficulties. An assessment of the
effectiveness of gpecific management and enforcement activities will occur through
the habitat monitoring (Section 3.0), corridor monitoring (Section 4.0), and
covered pecies monitoring (Section 5.0) components of this program. 1t should be
noted that ongoing efforts of the preserve manager(s) will dso assess these
activities. Management and enforcement issues will be discussed in the reporting
program (Section 6.0), along with remediation or adaptive management drategies,
as necessary (Section 7.0).

1-2 110921000 « Monitoring Plan



6. Evaluate funding needs and the ability to accomplish resource management goals.
An assessment of funding needs and management goals will be provided every
_three years, as specified in the reporting program (Section 6.0). Accomplishment
of management goals will be measured against specific habitat and species
conservation targets s forth in subarea plans and implementing agreements.

Because of budgetary limitations, the highest priority monitoring tasks will be those (1) that
provide direct evidence of human-induced declines in key biological resources and (2) for
which corrective or remedia management actions are possible. Refer to Section 7.0 for
remediation and adaptive management in those cases where negative or declining trends are
identified.

13 EXISTING MONITORING EFFORTS

Severa existing monitoring programs are currently being conducted in the MSCP study
area. The MSCP biological monitoring program attempts to complement existing
monitoring efforts by (1) monitoring biological resources not aready covered by these
programs and (2) utilizing the same or Smilar study stes and methodologies, to the degree
feasble. When existing monitoring efforts are terminated, the wildlife agencies will
evaluate the need to incorporate these monitoring efforts into the MSCP monitoring
program and/or re-prioritize monitoring efforts to continue assessing these resources over
time. Existing programsinclude the following:

1. Autecological’ Studies of Coastal Sage Scrub Birds and Small Mammals. This
study is being conducted by U.C. Riverside, under contract to the CDFG. This
study includes 30 sites in Riverside, Orange, and San Diego counties. Sampling
stes within the proposed preserve include the San Diego Wild Animal Park
(12 sampling points), Sweetwater River (15 sampling points), and possibly,
Marron Valley (sampling points not yet determined). This study involves bird
censusing and small mammal trapping.

2. Autecological Studies of Coastal Sage Scrub Herpetofauna. This study, which is
| restricted to San Diego County, is being conducted by U.C. San Diego, under
contract to the CDFG. Sampling sites within (or near) the proposed preserve areas
include Torrey Pines State Reserve, Torrey Pines Extension, the U.C. Elliott
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Reserve, San Diego Wild Animal Park, Little Cedar Ridge (Otay Mountain),
Rancho San Diego (same as Swestwater site, above), and Chula Vista. Although
this study is geared towards herpetofauna, it will also collect incidental data on
smdl mammals.

3. Post-fire Recovery of Coastal Sage Scrub. This study is being conducted by the
U.S. Forest Service Pacific Southwest Research Station and Pomona College,
under contract to the CDFG. Although 4 sites are located within San Diego
County, the only sampling location in the MSCP preserve isin the San Diego Wild
Animal Park. This objective of this study is to collect data that can be applied
towards adaptive management. Burned and unburned stands of coastal sage scrub
will be compared over time to determine minimum burn frequencies needed to
maintain the desirable composition, cover, and other attributes of the scrub
vegetation.

4. Audubon Monthly Bird Surveys. The monthly bird surveys are censuses that
provide an indication of long-term trends of bird populations. San Diego County
survey locations in or near the MSCP preserve include Mission Bay,
Los Pefiasquitos Lagoon, and San Dieguito Lagoon.

5. Vernal Pool Studies. Biologists at San Diego State University‘(SDSU) are
currently conducting short- and long-term monitoring of several vernal pools or
verna pool complexes (eg., Miramar Road, Dd Mar Mesa, Landmark pools, Otay
Mesa (west of Cactus Road), and Murphy Canyon). The Environmental Trust
(TET) has acquired the respongihilities for monitoring and managing (in perpetuity)
some of the vernal pools on Otay Mesa (326 series). Additional poolsin the City of
San Diego and County of San Diego and sdlected poals in other jurisdictions will be
monitored in conjunction with the proposed National Wildlife Refuge, when
established.

Additional short- or long-term monitoring efforts that are proposed or currently in progress
include the biota monitoring program for Phase 2 of the Otay Ranch Resource Management
Pan, long-term monitoring studies associated with the San Diego County Water Authority,
a 5-year monitoring program for the Rancho dd Rey development, riparian bird surveys
conducted by San Diego State University (San Diego River, Sweetwater River, Tijuana
River Estuary), breeding bird surveys conducted by the USFWS (25-mile roadside
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census), least tern and clapper rail surveys conducted by the USFWS and CDFG, and
Christmas bird counts conducted by the Audubon Society.

14 LIMITATIONS OF MONITORING PROGRAM

Theintensity and scale of any monitoring program is ultimately limited by the priorities and
resources (funding and staff) made available and considered sufficient to accomplish the
stated goals of the program. Since the proposed preserve network may encompass over
164,000 acres, a sampling design that monitors representative sites and focal species within
the preserve network was deemed a practical approach to follow. Limitations of the
proposed monitoring program include: |

Sampling plots may not be completely representative of the spatial variability

“ found throughout the preserve, thus limiting extrapolation of monitoring datato

the unmonitored portion of the preserve network.

Foca species monitored at selected sites are assumed to act as indicators of
preserve function and are assumed to act as surrogates for other covered species
not monitored. ’

The sampling interval of each plot ranges from 1 to 5 years. Ability to detect
adverse human-caused change or downward trends in population size may
require time-series data of relatively-long duration. For longer sampling
interval's, some temporal variation will not be measured. '
Qualitative measures of habitat characterization are less precise/accurate than
detailed (and time-consuming) quantitative measures.

Tempord incorporation of sites into the preserve will complicate data collection
and analysis.

110921000 - Monitoring Plan 1-5



- 20 MSCP COVERED SPECIES

Table 2-1 presents alist of the 87 MSCP covered species that will be protected by the
ultimate M SCP preserve configuration and implementation of habitat management plans.
Spedies location, by jurisdiction, is dso included in Table 2-1. In generd, this table can be
used to predict which jurisdictions will be responsible for individual covered species
populations. Because the M SCP focuses on protecting key or core populations of Species,
however, presence aone does not dways indicate jurisdictional responsibility in terms of
long-term protection or conservation. Details on specific plant or animal populations that
are covered under the MSCP will be included in subarea plans and implementing
agreements, and will be ddineated on maps. Monitoring of covered species is prioritized in
this document, and focuses on key indicator species (e.g., gnatcatcher) and/or Species
assessed as being conserved under moderate or high risk conditions.  This monitoring

- program will be used to identify and prioritize management activities for specific species
and habitats.
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Table 2-1
MSCP COVERED SPECIES OCCURRENCES BY JURISDICTION

SCIENTIFIC NAME COMMONNAME JURISDICTION!:2

it 4

PLANTS CV COD DM EC IB IM LG NC PO SO SN CO
[Acanthomintha ilicifolia San Diego thorn-mint E 3 2
| Agave shawii Shaw's agave :
"Ambrosia pumila San Diego ambrosia 2 E|E :
[Aphanisma blitoides Aphanisma :
Arctostaphylos glandulosa var. crassifolia Del Mar manzanita S
Arctostaphylos otayensis Otay manzanita =
"Astragalus tener var. fifi Coadd dunes milk veich
Baccharis vanessae ncinitas baccharis z B
Brodiaea filifolia Thread-leaved brodiaea 2
Brodiaea orcuttit Orcutt's brodiaea ] s .
" Calamagrostis densa Dense reed grass 2 -
Calochortus dunnit Dunn's mariposa lily 0
Caulanthus stenocarpus Slender-podjewel flower . .
| Ceanothus cyaneus Lakeside ceanothus E .
‘Ceanothus verrucosus Wart-stemmed  ceanothus -
Cordylanthus maritimus ssp. maritimus Salt marsh bird's-beak - 2 i
Cordylanthus ercurtianus Orcuitt's bird's-beak - x
orethrogyne filaginifolia var. lintfolia Dd Mar Mesasand aster v
Cupressus forbesit Tecate cypress .
Dudleya brevifolia Short-leaved dudleya
Dudleya variegata Variegated dudleya E 2 -
Dudleya viscida Sticky dudleya N z
Ericameria palmeri ssp. palmeri Palmer's ericameria ] 3
Eryngium aristulatum var. parishii San Diego button-celery E
Erysimum ammophilum Coad wallflower
Ferocactus viridescens San Diego barrel cactus 3 E 5 ' 2 - .
Hemizonia conjugens Otay tarplant : :
Lepechinia cardiophylla Heart-leaved |pitcher sage . E
Lepechinia ganderi Gander's pitcher sage %
Lotus nutrallianus Nuttall'slotus 1 E




£°C

Table 221 (Continued)

MSCP COVERED SPECIES OCCURRENCES BY JURISDICTION

SCIENTIFIC NAME

COMMON NAME

JURISDICTION!:2

CV COD DM EC IB IM LG NC PO SD SN CO

Mahonia nevinit Nevin's barberry E :
Monardella hypoleuca sp. lanata Felt-leaved rock-mint _ -
Monardella linoides sp. viminea Willowy monardella : i - a
Muilla clevelandii San Diego goldenstar ° E E_[&8 3
Myosurus minimus ssp. apus Little mousetail E. s -
Navarretia fossalis Progtrate navarretia E 2 -
Nolina interrata Dehesa bear-grass ~ 2
Opuntiaparryi var. serpentina Snake cholla 2 2 3 2
Orcuttia californica California orcult grass ol £
Pinus torreyana s. torreyana Torrey pine - <
Pogogyne abramsii San Diego mesamint - . =
| Pogogyne nudiuscula Otay Mesamint E 3 5
Rosa minutifolia Small-leaved rose E E
Satureja chandlen San Miguel savory g
Senecio ganderi Gander s butterweed 2
Solanum tenuilobatum Narrow-leaved nightshade E TEEl E -
Tetracoccus dioicus Parry's tetracoccus E |8 )
ANIMALS
Mitoura thornei Thorne's hairstreak butterfly 3
Panoquina errans Sat marsh skipper butterfly z - 2 3 7 A
Streptocephalus woottoni Riverside fairy shrimp 2 g E -
Branchinecta sandiegoensis San Diego fairy snrimp 3 2 :
Bufo microscaphus californicus Arroyo southwestern toad E E E| E EI®E | E| E
Clemmys marmoratapallida Southwestern pond turtle 3 E E | E |8 E S
Rana aurora drayton: Cdlifornia red-legged frog E E E | E |8 E| E
Cnemidophorus hyperythrus beldingi Orange-throated  whiptail > 3 . . . o % | . .
Phrynosoma coronatum blainvillei San Diego homed lizard A 5 . . . . . . .
Accipiter cooperii Cooper's hawk 5 . - 3 t 3
del%ms tricolor Tricolored blackbird 2 E E | E 3 = | E -
Aimophila ruficepscanescens Cdlifornia rufous-crowned R . . E . . . . ) .
sparrow
Ammodramus savannarum Grasshopper sparrow E E E E i £ = 3
Aquila chrysaetos Golden eagle « E E|E]|E . 3 : 3
Buteo regalis Ferruginous hawk 2 E EJE]E] - 2 2
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Table 21 (Continued)
MSCP COVERED SPECIES OCCURRENCES BY JURISDICTION

SCIENTIFIC NAME COMMONNAME JURISDICTION!2
ANIMALS CV CD DM EC IB IM LG NC PO ‘SO SN CO
Buteo swainsont Swainson's hawk 3 E|] E E| E| E - | 3 R
Campylorhynchus brunneicapillus couest Coadtd cactus wren 5 E 4 z -l EJ]E s 3 -
Charadrius alexandrinus nivosus Western snowy plover 5 -1 E - E e 3
Charadrius montanus Mountain plover E 5 E E
Circus cyaneus Northern harrier 3 E E z E E E E | - F .
Egretta _rufescens Reddish egret E E . E E E
mpidonax traillii extrimus Southwestern willow flycaicher| E E E E i E :
Branta canadensis Canada goose 3
Falcoperegrinus anatum . American peregrine falcon 3 -]l E]E ) E sl E] -
Haliaeetus leucocephalus Bdd eagle E - Efl@IlE -
Numenius americanus Long-billed curlew E 5 2 - : - :
Passerculus sandwichensis beldingi Belding's Savannah sparrow .| E : - - 2
Passerculus sandwichensis rostratus Large-billed Savannah sparrow | - | E . z - :
Pelecanus occidentalis californicus California brown pelican 5 3 s : - )
Plegadis chihi White-faced ibis E E E v E
Polioptila californica californica Coadd California gnatcatcher - 2 5 z 2 E - -
Rallus longirostris levipes Light-footed clapper rail z E. - B 3
Sialia mexicana Western bluebird - E -l ETETE 2 81 E| -
Speotyto cunicularia hypugaea Burrowing owl 5 - E|'E]| E E E = E >
Sernaantillarum browni Californialeast tern . 3 -]l E L i .
Serna elegans Elegant tern - - E | E 3 3 - -
Vireo bellii pusillus Least Bell's vireo - E 2 E ] -
Felis concolor Mountain lion ¥ E o 3 E E 2 - 3 :
Odocoileus hemionus fuliginata Southern mule deer : . 2 s 2 z - - - -
Taxidea taxus American badger E E E~ E E E E

1 CV = Chula Vista, CD = Coronado; DM = Del Mar; EC = El Cajon; IB = Imperial Beach; LM = La Mesa; LG = Lemon Grove; NC = National City;
PO = Poway; SD = City of San Diego; SN = Santee; CO = County of San Diego (i.e., within MSCP study areg).
2« = Verified occurrence (not all verified occurrences are depicted on MSCP sensitive species maps); E = Expected occurrence and/or reported but
unverified occurrence. .




30 HABITAT MONITORING

Habitat monitoring will focus on three areas. (1) permanent habitat loss as a result of
development; (2) temporary habitat changes as a result of natural events (eg., fires and
flooding); and (3) loss of habitat value as aresult of edge effects or other human-related
impacts.

31 BASELINE INVENTORY

The MSCP vegetation map was based primarily on 1990 color infra-red aeria
photography. Additional data sources included high altitude photographs and existing
environmental documentation (both digital data and hardcopy sources). Through a "heads
up" digitizing process, on-screen satellite imagery from the same time period as the color
infra-red aeria photos was used to input the vegetation communities into the Geographic
Information System (GIS). For the most part, limited field-verification of vegetation maps
was conducted; however, detailed verification was conducted in selected portions of the
study areathat had been identified as comprising gaps in the database. Refinements to the
vegetation map were made based on comments received on the draft MSCP maps, and
were often based on post-1990 field work. As aresult, there are locaized updates to the
1990 base map that reflect more recent data.

32 TRACKI NG PERVANENT HABI TAT LOSSES

Monitoring of landscape-level habitat changes within targeted preserve areas will focus on
changes from vegetation to urban and agricultural development, and will be measured
against the baseline MSCP vegetation map. Loca jurisdictions will track habitat loss
within ther jurisdictions through their permitting process. This subregional monitoring
program will provide an MSCP-wide assessment of habitat acreage lost. This tracking
effort will achieve the plan objectives of documenting the protection of habitats, evaluating
the impacts of land uses and construction activities in and adjacent to the preserve, and
evauating enforcement difficultiesin the preserve.

321 M ethodol ogy

The San Diego Association of Governments (SANDAG) is updating the 1990 vegetation
information to reflect 1995 conditions, using amulti-date satellite image change detection
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model (1990 and 1995 imagery) and 1995 land use coverages for urban and agricultural
aess.

Currently, change areas are automatically identified from differences between multi-date -
panchromatic (black-and-white) satellite imagery. This process identifies areas that have
changed, but does not identify the type of change. Change aress are then overlaid with the
appropriate land use coverages or color infra-red satellite imagery to determine areas of
urban and agricultural change, and appropriate modifications are made to the vegetation
map. This processis largely a GIS function, but does require review of changed areas by a
biologist to ensure that vegetation is not erroneoudy classified as developed. Problematic
polygons are typicaly vegetation to agriculture changes. The review process by the
biologist includes examination of on-screen imagery and/or hardcopy plots, and limited
field-verification efforts, as necessary. '

322 Schedule

SANDAG is currently in the process of updating the 1990 vegetation database to 1995
conditions; the updated vegetation map will be findized in 1996. SANDAG envisons that
they will continue to perform a regiond-level land use change detection anaysis at
approximately five-year intervals, given existing levels of funding. Changesin land cover
in habitat areas (i.e, urban development or agriculture) will be documented as part of this
process.

3.23 Products

Products of this andysis will include an updated vegetation map (scde 1" = 2000') that
reflects habitat-to-development changes, and revised preserve acreege figures.

324 Cos

Costs associated with this task (Tracking Permanent Habitat Loss) are not included in this
monitoring plan.
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3.3 MONITORING TEMPORARY HABITAT CHANGES

Monitoring temporary habitat changes (eg., from fire and floods) can be useful in
interpréti ng vegetative trends, thereby ensuring that habitats are not undervalued during
"point-in-time" assessments. Monitoring temporary changes aso can identify areas in need
of active management and provide basdine information for regiona vegetation ecology
studies. This monitoring effort will achieve the plan objective of documenting change in
pr@erved habitats. Monitoring successional changes in vegetation communities is not

proposed as part of this program.
331 Methodology
3311 Fire

Temporary habitat changes resulting from fire can be monitored through post-fire mapping
of burned areas, incorporating mapped information into a regiond GIS burn layer, and
correlating this information with the vegetation map. The primary source for burn datais
the California Department of Forestry (CDF). The CDF maps dl fires that are 40 acres or
greater in sze, and has been f:onducting bum mapping since 1910. Data from 1910 to
1979 are currently on acetate overlays, while datafrom 1980-1993 have been input into the
County of San Diego's GIS and are available in digital format at SANDAG. Data from
1994 to the present are not yet in digitd format, but can be obtained in hardcopy form from
the CDF. The automated change detection methodology (Section 3.2.1) may aso be useful
in identifying changes dueto fire.
>

Post-fire field monitoring is not included as a component of the biologica monitoring plan.
Habitat management plans for each subarea will include fire management plans, and these
fire management plans will be the vehicle for any field monitoring that is deemed necessary
or desirable. Field monitoring conducted as part of the habitat management plans may
include assessments of the post-fire recovery of specific habitats or sendtive species

3.3.1.2 Floods
Flooding along major drainages may result in the temporary loss of riparian habitat, which

provides habitat for several sensitive bird species and cover for additiona wildlife species
that use drainages as movement corridors. Flooding is a natural component of riverine
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ecosystems, however, and isimportant for rejuvenation of the vegetation. Aswith fires, it
isimportant that temporary conditions associated with flooding, such as bare channels, are
not misinterpreted and the habitat undervalued.

Changes associated with flooding (i.e., vegetation to scoured, bare channels) are often
dramatic and easily detected from aeria photographs. These types of changes would aso
be apparent on the panchromatic satellite imagery used in the change detection process.
Results of the change detection process will be used to identify changes associated with
flooding. Change areas identified along major drainages will be reviewed by abiologist to
determine the correct vegetation classification for the changed polygon. This review
process will include examination of on-screen imagery and/or hardcopy plots, and limited
field-verification.

r

332 Schedule

Assessment of temporary habitat changes will be conducted at five-year intervals, in
conjunction with the vegetation-to-development change detection process.

3.3.3 Products :

Products from monitoring of temporary habitat changes within the preserve system will
include (1) adigita burn layer and (2) updates to the basdine vegetation map.

334 Cos

Costs asodiated with these tasks are strictly for a biologist to review change aress, direct
GIS personnd in on-screen modifications, and conduct limited field-verification efforts, as
necessry. It is assumed that SANDAG will be repongble for obtaining satellite imagery
and other photography, providing personnd to identify potential change areas, making
changes (with the assstance of abiologist), and updating the GIS vegetation database. The
cost for abiologist (per monitoring period and in 1996 dallars) is approximately $6,000 for
reviewing changes associated with burns and flooding. This includes 80 hours of office
time and 40 hours of field time. If SANDAG does not conduct an assessment of temporary
habitat changes, it is estimated that an additional $15000 - $20,000 would be required for
someone ese to conduct this work.

3-4 110921000 - Monitoring Plan



34 MONITORING HABITAT VALUE

Vegetation monitoring for habitat value is designed to identify adverse changes in the
vegetation over time as aresult of human activities. Detection of such changes may warrant
active management. Habitat value monitoring will focus on potential edge-affected aress,
athough sdlected habitats within the core of the preserve aso will be monitored to provide
acomparison 10 edge areas. Prioritized habitats for monitoring include coasta sage scrub
(including maritime succulent scrub), southern maritime chaparral, and grasdand. As
monitoring budgets alow, additional habitat types such as oak woodland, riparian habitats,
and chaparral should be monitored, as well. It is assumed that verna pools will be
adequately assessed in association with other existing or proposed monitoring programs.
When exigting or proposed vernal pool monitoring efforts are terminated, the wildlife
agencies will evaluate the need to re-prioritize monitoring efforts to continue assessing
these resources over time. This monitoring effort will achieve the plan objectives of
documenting changes in preserved habitats, evauating the impacts of land uses and
construction activitiesin and adjacent tothe preserve, and eval uating management activities
and enforcement difficultiesinthepreserve.

341  Methodology

The primary objective of long-term habitat monitoring is to identify temporal trends in
vegetative conditions that may require active management. Although quantitative
monitoring using alarge number of transects is the most precise way to identify trends, itis
|abor-intensive and cost-prohibitive when applied to an area the Sze of the MSCP preserve.
It is therefore recommended that an alternative plot method be used to assess vegetative
trends over time. This aternative method will utilize a combination of cover class
estimations and direct counts within plots, dlow a larger number of locations to be
monitored, and alow monitoring to occur on amore regular basis. This plot method will,
in effect, function as an early indicator of declining vegetative conditions.

It is assumed that temporal trends in vegetation can be extrapolated beyond the boundaries
of the sampling Sites. It isimportant to note, however, that habitat value monitoring is not
intended to be representative of habitat quality and condition throughout the entire preserve,
nor isit intended to identify dl areas of habitat disturbance. Although some disturbance
events will certainly be identified during habitat monitoring, the overall assessment of
habitat quality and condition within theentire preserve areawill generally be accomplished
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by a combination of habitat monitoring through satellite imagery (Section 3.2) and on-
ground visual inspectionsby the habitat reserve manager aspart of the habitat management

program.

The objective of habitat monitoring is to detect changes over time, as measured against
baseline conditions rather than any pre-set "success criteria” In most cases, a
determination of significant adverse declinesin habitat condition will be made only after
two or more consecutive monitoring periodsindicate declining conditions. Furthermore,
datawill need to be assessed in rdlation to dimeate and rainfall factors to ensure that dedlines
are not due to environmental parameters. The type and cause of habitat decline will
determine the type and extent of management activities that are gpplied.

This section outlines tasks necessary to conduct the habitat value monitoring program.
These include establishing specific monitoring plots within generd monitoring locations,
and establishing permanent point locations for sampling; acquiring appropriately-scaed
base maps; refining the basaline vegetation map; establishing photodocumentation points,
field monitoring; and data collection and andlysis. 1t should be noted that not al monitoring
parameters can be identified within the context of this plan, snce some parameters will be
dependent on a detailed assessment of field conditions. y

34.11 Habitat Monitoring Locations

Locations for long-term vegetation monitoring are depicted in Figure 3-1 and summarized
in Table 3-1. For the most part, habitat monitoring locations will be used for other types of
monitoring, as wdl. Of the 29 habitat monitoring locations that have been identified,
13 are for coastdl sage scrub, 7 are for grasslands, 6 are for southern maritime chaparral,
and 3 are for maritime succulent scrub. Although the objectiveisto monitor al identified
locations, some redundancy has been incorporated into the selection of monitoring
locations to accommodate both access issues and potential limitations on monitoring
budgets and/or personnd. Within each habitat category, monitoring locations can be
“prioritized, if needed. Condgderations for prioritizing monitoring locations should include
the following: (1) adequate geographic representation of the habitat type; (2) need for
replicate locations, (3) presence of other types of monitoring a the same location; and
(4) sengitivity/priority of other types of monitoring.

3-6 110921000 - Monitoring Plan



Habitat Monitoring Locations
& Southen Marttima 3
Chaparral
B Brassland x@g
* Maritima Succulent -—
Scrub
A Coastal Saga Scrub
MSCP Study Area
E : t"\;/losracgngm Boundary Y
Area Fre
4 tihte 3-1 tor deseription @ habitxt Major Streams
AMONDNNG ;
L 10catons. 4 Lakes and Lagoons MILES
FI GURE

‘Habitat Monitoring Locations




8-t

HABITAT MONITORING LOCATIONS!

Table 3-1

MONITORING
OCATION? GENERAL _LOCATION HABITAT OTHER MONITORING34
! # San Diego Wild Animal Park Coagtd Sage Scrub Wildlife (C-4)
- Lake Hodges i Coastal Sage Scrub Wildlife (C-3)
H-3 Eagtern Santa Fe Valley/4-S Ranch Grasdand Wildiife (C-2)
1H-4 SantaFe Valley Grasdand Linkage(L-4)
H-5 Dd Mar Heights (Crest Canyon) Southern Maritime Chaparral Plants (P-3)

IH-6 Torrey Pines State Reserve Extension Southern Maritime Chaparral Plants (P-6)

NH-7 Torrey Pines State Resarve SouthernMaritimeChaparral Plants (P-7)

[ H-8:. San Dieguito River Bluffs Southern M aritime Chaparral Plants (P-5)

| H-9 = ‘CarmelMountain Southem Maritime Chaparral Plants (P-8)
| H=10- Dd MarMesa Southern Maritime Chaparral Plants (P- 10)
-11 Poway Grassand
H-12 South Poway Coastal Sage Scrub Wildlife(C-10)
H-13 Northwest San Vicente Reservoir Coastal Sage Scrub Wildlife(C-11)
H-14 Sycamore Canyon Grassdand Plants (P-15)

THIS Mission Trails Regiona Park Coastal Sage Scrub Wildlife (C-13)
H-16 Lakeside/Crest Coastal Sage Scrub Wildlife (C-17)
H-17 McGinty Mountain and Vicinity Coastal Sage Scrub Wildlife (C-18)
H-18 Rancho San Diego-Campo Village South Grassland
H-19 San Miguel Mountain Grassland Plants(P-19), Wildlife(R-5)
_Hi. %0 Southwest Jamul Mountains Coagtal Sage Scrub Wildlife(C-23)

TH=21 Goat Canyon-Spooner's Mesa Coastd Sage Scrub Plants (P-23), Wildlife(C-29)

TH-22 Otay River Valley/West Otay Mesa M aritime Succul ent Scrub Plants (P-25)

H-23, Wolf Canyon Maritime Succulent Scrub Plants(P-27), Wildlife (C-25)

TH=24"" Otay River West Grassland Plants (P-28)

" H-25" Spring Canyon Coastd Sage Scrub Plants (P-26), Wildlife (C-30)
H-26 Lower Salt Creek Maritime Succulent Scrub Plants(P-31), Wildlife (C-26)
H-27 East Otay Mesa Coagta Sage Scrub Plants (P-32), Wildlife (C-28)
H-28 Northeast San Ysidro M ountains Coastal Sage Scrub Plants (P-35), Wildlife (C-24)

{H29 Marron Valley Coastal Sage Scrub Plants (P-34), Wildlife (C-31)
" Includes only priority habitat types.

2 RefertoFigure3-1 for adepiction of habitat monitoring locations.
3 Refersto other types of monitoring that may occur at the same location; see Rgures 4-1,.5-2, and 5-6.
4 Under wildlife, C = Coadtal sage scrubplots for gnatcatcher and cactuswren. R = Raptor menitoring locations.




Monitoring locations shown in Fi gure 3-1 are generalized and represent habitat patches of
varying szes. In actuality, a monitoring "plot" will be established within each of the
generalized monitoring locations shown in Figure 3-1 for habitat monitoring. These
monitoring plots will range from approximately 50-200 acres in Sze, depending on the
amount of habitat available. In general, monitoring plots in coastal locaes will be smaller
than monitoring plots in inland areas. Thisis adirect correlation of the amount of habitat
fragmentation (and thus, smaller habitat patches) in the more coastal, urbanized portions of
the preserve versus larger, more intact blocks of habitat toward the interior. |

Because the primary objective of the monitoring program is to detect tempora changesin
vegetative conditions relative to distance from preserve edges, the monitoring plot will be
divided (stratified) into three areas or sampling sSites, as described in Section 3.4.1.2 and
depicted in Figure 3-2. The shape of the monitoring plot (and thus, the sampling Sites)
may vary, depending on the shape of the habitat patch and its position relative to
development or other potential sources of edge effects (Figure 3-2). Exact position and
shape of the monitoring plots will be determined during the implementation phase of the
monitoring program.

Once monitoring plots have b(;en establi shed, their exact coordinates will be mapped onto
orthophotographs and input into aGIS. |f orthophotographs are not available, coordinates
could be registered in the field using a Global Positioning System (GPS). Detailed field
notes should record the methodology for selecting monitoring plots so that subsequent
plots in other areas of the preserve will be established in a consistent manner.

34.1.2 Sampling Sites

Stratification of the monitoring plots into sampling sites will dlow an assessment of habitat
valuerelative to potential sources of disturbance assumed to originate primarily at preserve
edges. Stratification will occur as follows: (1) "edge" Stes (<60 m from the preserve
boundary), (2) ‘‘interior edge’ sites (60-180 m from preserve boundary), and (3) "core"
gtes (>180 m from preserve boundary) (Figure 3-3). Prior to full buildout of the
surrounding area, the preserve boundary may not correspond to the edge of devel opment.
Therefore, edge sites may not initially be situated in true edge zones. Sampling sites may
be contiguous or disjunct, depending on the shape and size of the monitoring plot.
Monitoring within each site will provide a measure of the temporal trends in vegetative
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conditions within the larger preserve area surrounding the monitoring plot. Within the
sampling sites, vegetationwill beassessed for long-termtrends.

34.1.3 Permanent Point Locations

To monitor long-term trends, permanent point locations will be established for sampling;
these point locations can then be reliably resampled to document changes in vegetative
conditions over time. Permanent points will be located in each of the three sampling Sites
within each monitoring plot (Figure 3-3). Point locations will be distributed throughout
each dite, using a stratified approach. Placement of the points within each site will be
randomized during the initia set-up period, and fixed thereafter. Habitat will be assessed
in a4 x 5m quadrat around each point, as described in Section 3.4.1.7. For costing
purposes, it is assumed that a maximum of 40 points will be reduired in any one
monitoring plot.

Sampling point locations will be permanently marked on the ground using sted rods or
other devices to facilitate relocation in subsequent monitoring years. This placement of
permanent point locations is designed to detect change in the overdl vegetative condition of
the monitoring plot over time. It is based on the following assumptions: (1) datacollected
in the area around each point location can reasonably be extrapolated to the rest of the
monitoring plot and (2) there is an adequate density of point locations to reasonably
characterize vegetative conditions within the sampling sites. This design has the advantage
of being cost-effective and alowing the detection of trends over time. This design will not
necessarily detect al problems within the habitat monitoring plot, however, because only a
smadl percentage of the areais being sampled. Because the sampling points are permanent,
there will be areas of the monitoring plot that will not be assessad using this method.

An dternative approach using a yearly random placement of point locations (eg., the
location of sampling points would shift each year) would provide a greater potential for
sampling more of the monitoring plot, provide a better assessment of the average
conditions within the entire monitoring plot, and potentialy detect problems that may occur
between permanent point locations. However, in order to achieve sufficient statistica
power to detect tempora trends in vegetative conditions using this method, the number of
point locationswould belarge and, therefore, cost-prohibitive.
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34.14 Digital Orthophotography

Monitoring for vegetation trends will require more detailed base maps within monitoring
plots than have been available to date. Digita Orthophotography of the monitoring
locations will be used as a photographic base map for detailed vegetation mapping of the
monitoring plot (Section 3.4.1.5) and will be useful as apermanent record. Development
of adigita terran model (DTM), which is an array of point data with elevation vaues, is
required to create the digital orthophotos. This DTM can then be used to generate slope,
aspect, and eevation contour information that can be used in the monitoring program. The
digital orthophotographic data will need to be obtained only once a the start of the
monitoring program. Idedly, digita orthophotoswill be taken in both the visua spectrum
and near-infrared with aminimum 1 m pixd resolution. 1f black-and-white orthophotosare -
used, then color aerid photographs aso may be needed to assgt in photointerpretation Of
vegetation types. The digital orthophotos should be corrected for distortion related to
terrain and cameratilt, and should have a minimum accuracy of 1.5 m.

Currently, 1992 black-and-white digital Orthophotography existsfor the City of San Diego,
and would be available for use in the monitoring program. These data have aresolution of
0.15-0.6 m (0.5-2 feet [ft]),Wi:[h 0.6-m (2-ft) contours. The City of Chula Vistaisin the
process of compiling similar data, and is currently having the orthophotos flown. In
addition, aconsortium of locd partnersis proposing to fund asimilar effort for the County
of San Diego. These 1994/1995 back-and-white digital orthophotos, which will have a
resolution of 1 m, are expected to be available in early 1997. In addition to the digital
orthophotographs, it may be valuable to obtain color aerial photographs for specific
monitoring locations, as warranted by natural or man-induced disturbance events (eg.,
fire, flooding, clearing, off-road vehicle activity).

Another imagery acquisition project may aso benefit the monitoring process. Color
infrared orthos a 1 m resolution probably will be flown in summer 1996 as part of a
transborder (U.S./Mexico) project for a 100-mile buffer on each side of the border. A loca
partnership with the U.S. Geologicad Survey may be formed to create digitd orthos. These
orthos probably would be available in late 1997 or 1998.
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34.15 Vegetation Map Refinements for Monitoring Plots

Vegetation within the MSCP study areaiis currently mapped at aregional level of detail.
| dentifying vegetative trends, however, will require amore detailed vegetation map for the
monitoring plots. Currently, for example, areas of chamise or southern mixed chaparral
may be included within southern maritime chaparra, and maritime succulent scrub may not
aways be differentiated from other forms of coastal sage scrub. Therefore, refined
vegetation mapping will be conducted for each monitoring plot. The refined mapping will
be a one-time event, and mapping units will be to the association or sub-association level,
as appropriate. This mapping effort will also correct for categorica and positional errors
inherent in the regiona database. Mapping will be conducted directly onto a hardcopy
version of the digital orthophotograph, and input into the GIS. For some monitoring plots,
detailed, project-level information may be available and should be used as the basis for this
detailed mapping. Field-verification should still be conducted, however, to ensurethat the
mapping reflects the most recent vegetative conditions.

34.16 Photodocumentation for Monitoring Plots

Permanent photodocumentation points will be established within each monitoring plot and
will be utilized to provide a photographic record over time of the generd vegetative
characterigtics of the plot. At least one photodocumentation point will be established within
each sampling dte (three dtes per monitoring plot); this photodocumentation point will
correlate to a permanent sampling point location. The camerawill be mounted at a height
above the vegetation to minimize distortion. Color film will be used, and photographs will
be taken at the same time of year to minimize discrepancies due to phenology. In addition,
cameras will maintain the same orientation and foca length from year to year. Each
photograph will include a card that provides relevant information (eg., transect
identification number, date). Photographs will be taken during each monitoring period.

34.1.7 Habitat Value Monitoring in the Field

Habitat value monitoring will focus primarily on measurable aspects of the vegetation that
can sarve as indicators of both short- and long-term vegetative "hedth.” This monitoring is
not intended to identify vegetative disturbances throughout the preserve; rather, it will
provide an indication of vegetative trends. This quantitative monitoring will be
supplemented by visual observations of disturbance events or other physical conditionsin
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or near the monitoring plot that may be affecti ng the vegetation (e.g., invasive exotic
pecies, clearing of vegetation). This "qudlitative’ information is easly collected and
intended primarily to sUppI ement overdl habitat management monitoring by the preserve
manager. Thisinformation may aso be valuablein interpreting results of the quantitative
data collection effort

Quantitative Monitoring

Quantitative monitoring will obtain data on both native (or naturalized) plants and invasive
plants in the monitoring plots. For the purpose of this program, invasive species are
defined as aggressive or noxious weed oedies (i.e,, nonnative Species that are growing or
spreading rapidly, outcompeting native spedies, and difficult to control). A list of the more
common invasive species in the MSCP study area is included as Appendix B to this
document. In addition, the Jepson Manual (Hickman 1993) lists species considered legaly
noxious by the State of California, and the California Exotic Pest Plant Council has
‘ produced alist of exotic pest plants of greatest ecological concern in Caifornia (CalEPPC
1994). These sources will be consulted to determine whether or not agpeciesis considered
invasive, as defined above.

Quantitative datawill be collected within permanent, established quadrats at each point
location within each sampling site (Section 34.1.3). The god for the first monitoring
period a any monitoring plot will be to establish basdline conditions. Theresafter, between-
year comparisons can be made to identify significant changes in vegetative conditions.
With enough years‘of data, atime-seriesanalysis can be performed to identify significant
trends in vegetative' conditions. Positive trends will be considered stable conditions
(assuming the vegetation is undisturbed at the time baseline data are collected) or shifts
toward climax or subclimax communities, whereas negative trends will be an increasein
nonnative gpecies. An assessment of negative trendswill need to consider site factors such
as recent burns before recommending management actions.

Vegetative Parameters. Quantitative vegetation data collection will focus on estimates
and/or direct counts of species cover, density, and frequency. Cover is the percentage of
the ground surface that is covered by vegetation material, and is a useful measure for
long-term monitoring becauseit is sensitive to biotic and edaphic influences. Coverisan
important measurement asit relates to plant biomass within asampling siteif the vegetation
layers or stratum are considered (Daubenmire 1968; Mueller-Dombois and Ellenberg
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1974). Plant biomasshasamaj or influence on thelight and temperature within avegetative
stand, it influences water relations and relates to nutrient cycling within a stand, anditis
directly related to thewildlife usein an area (Mueller-Dombois and Ellenberg 1974).

Density refersto the number of individualsin agiven unit of area. This measureisusedto
describe vegetation characteristics of a community. Estimates of density are useful for
monitoring plant responses to environmental perturbations. One difficulty in density
countsis the recognition of individuals. Tree and single-stemmed growth forms present
few problems, but many other plant forms can be problematical. Accurate density
measurements rely on a knowledge of the plant life forms being sampled. A second
congderation for density countsis the margina effect of the quadrat and the decison of
whether to include an individua as being in or out of the sampling area. Generdly, if the
individual is rooted within or largely rooted within the sampling quadFat, itisincludedin
the density count.

Frequency is a measure of a species presence and distribution in a community, and is a
useful tool to detect changes in the vegetative compaosition of a plant community over time.
No counting is involved; frequency smply relates to the number of times a species occurs
in a set number of stratified sampling plots, expressed as a percentage of the total number
of plots evaluated. Although frequency data will indicate a change in gpecies population, it
will not identify the vegetative characteristic that has changed (Bonham 1989). Therefore,
additional measurements (e.g., cover, density) are needed to provide a more complete
andyss of the nature of the change, snce frequency measurements can overemphasize the
importance of gpecies whose individuals are widdy distributed in the sampled vegetation
(Bonham 1989; Clarke 1986).

Monitoring Methodologies. Biologists will obtain quantitative data using quadrat sampling
methods. Data can be collect either by gpecies or by canopy leve (i.e, tree, shrub or
subshrub, herb). Recommended methodologies are summarized below.

For dl habitats, it is recommended that a4 x 5 m quadrat be used for sampling at each point
location within each strata or sampling sSite. Assuming 40 point locations per sampling Ste,
a total sampling area of 800 m® will be obtained per sampling site, or 2400 m® per
monitoring plot.
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Cover datafor all gpedes will be obtained by estimating cover within the 4 x 5 m quadrat a
each sampling point. Estimates of plant species cover will be collected using a modified
Daubenmire cover scale (Mueller-Dombois and Ellenberg 1974). This modified method
utilizes cover ranges, as shown below. For Statistical calculations, cover ranges for dl
observations will be converted to the cover range midpoint vaues shown below.

Cover Rénge (%) Cover Range Midpoint (%)
95-100 975
7595 85
50-75 62.5
25-50 375
525 15
1-5 ' 3

Data should be collected for the tree, shrub or subshrub, and herbaceous layers, as
aoplicable, as well as the ground layer (including bare ground, rock, or plant litter).

Density counts of al shrub species also will be estimated within the quadrats. However,
density of herbaceous speciesin grassand habitat will not be measured. Density and size
of individual annual plants can vary tremendously between years depending on
environmental conditions and factors of inter- and intraspecific competition. Percent cover
is abetter estimate of dominance and plant biomass in grasdands and will be used for this
habitat. '

Frequency data will be obtained by recording dl species (i.e, presence) rooted in each
quadrat. The proportion of quadrats that contain a species is the frequency for that species
Thus, if a species occursin 20 of the 40 quadrats, it has afrequency of 50 percent.

Qualitative Monitoring

In addition to quantitative monitoring at permanent point locations, obvious signs of
disturbance will be recorded in each sampling site, regardless of whether or not they are
associated with apoint location. Factorsthat will be of interest include habitat disturbance
(both natural and human-induced) and surface or subsurface disturbance. The natural
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habitat disturbance event of particular concernis fire. Human-induced habitat disturbance
refers to direct vegetative disturbance, as might be caused by recreational activities
(trampling), unauthorized off-road vehicles (crushing, fragmentation), or disking or
clearing of vegetation. The degree of disturbance may result in temporary or permanent
vegetation impacts and will require different levels of management activities. Observations
of surface or subsurface disturbance will focus on those physica characteristics of the site
or surrounding area that affect the vegetation onsite. Examples of surface or subsurface
disturbance include erosion and changes in watershed or hydrological patterns caused by
landformalterations or water diversion. Areas of obvious disturbance will be recorded in
field notes and mapped onto base maps during the monitoring effort. However, no
guantitativemeasurementsof habitat, surface, or subsurfacedisturbanceswill bemade.

3418 Data Collection

It is critical to the success of the monitoring program that a central data collection system
and a central repository for databe established and accessible to dl personnd involvedin
the monitoring program. Standardizing data collection is essential to meeting monitoring
objectives and streamlining the data collection, andysis, and reporting efforts. Protocol
and/or refinements can be made as the program evolves and as monitoring priorities shift;
however, any changes should be well-documented and accessible to dl personsinvolved in
monitoring.

Monitoring documentation should include the following: data collection field forms, data
reduction forms, and final summary forms (Clarke 1986) (Appendix A). Establishing
these forms in advance of the field effort will ensure that al aspects of the monitoring effort
are examined, and will focus the effort on the stated objective(s). In addition, maps should
be provided (as needed) that depict individual ste disturbances and other
indicators/evidence of change.

Data collection field forms will be used to record quantitative data at each point location and
assess genera conditions within the sampling Site. Data reduction formswill be used in the
office subsequent to the quantitative data collection effort to summarize sampling Site data
and perform initial data analyses (i.e, means, variances, standard deviations, etc.). A fina
summary form will be used to provide an evaluation of each monitoring plot. Fina
summary forms are designed to condense quantitative data into summary satistics that
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reved the overal patterhs being monitored. These forms will provide information used in
the monitoring reports.

Any mapping that accompaﬁies' the qualitafive habitat monitoring evaluation will be
conducted on the refined vegetation maps prepared for each monitoring location
(Section 3.4.1.5). The focus of this mapping will be to show the extent of the disturbance
and/or area of vegetative dedine.

34.19 Data Analysis

The quantitative vegetation datafor each stewill be andlyzed by the wildlife agenciesusing
parametric methods. The intent of the anaysis will be to (1) compare vegetative
characterigtics within a given monitoring plot over time and (2) compare different Stes
within amonitoring plot over time. The smipling design aso will alow a comparison of
edge effects among different monitoring locations within the MSCP preserve, if desired.
However, this latter analysis is not included in the cogt estimates for this program.

Data analysis can occur at either the species or canopy level, and should include an
asessment of native (or natural ized) oedies versus invasve exotic species  Percent cover,
estimated by cover dassssin quadrats, will be averaged among quadrats for each sampling
ste. Densities of shrub or tree species will be averaged among quadrats for each sampling
ste. Plant species frequencies will be obtained for each sampling site from the species
presence data within the quadrats. Means and standard deviations for species cover,
density, and frequency datawill be calculated for an entire sampling sitefrom dl quadrats
in a given habitat. These data also may be grouped and summarized to show means and
standard deviations for tree, shrub or subshrub, and herbaceous species and for native (or
naturalized) species and invasive exotic species, respectively. Where quadrats have
sampled different micro-environments (eg., dope agpect, dope postion, eevation), these
data may be combined and summarized to show possible trends relative to these features.
The primary intent, however, is not to compare different sites or micro-environments
within a sampling dite, but to provide a reference from which to compare vegetative
characteristicswithin agiven site over time,

If quantitative data collection at a monitoring location occurs over a period of monitoring

years, then “baseline’” datafromtheinitial quantitative sampling period can becompared to
data collected in subsequent years. In this case, percent cover and mean densities and
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frequencies for trees, shrubs or subshrubs, and herbaceous plants (as appropriate) will be
graphed as afunction of sampling period to illustrate any changes that have occurred. A
statistical hypothesis test, such as a paired t-test, Analysis of Variance (ANOVA), or
repeated measuresANOV A, should be employed to facilitate drawing conclusions about
trendsin thevegetation. A paired t-test could be used to test whether the deviation between
years, for aparticular variable, is significantly different from zero.

In addition to statistical testing, a smple index number will be calculated to show the
percentageincreaseor decreaseinthe parametersmeasured. Theindex number isdefined
as the ratio of one value to the other, multiplied by 100. When the comparison number
equals the base number, the resulting index number will have avaue of 100. Apparent
trends that are statisticdly insignificant (i.e., index numbers are not statisticaly different
from a value of 100) will be tested for adequacy of sample size with statistical power
andyss methods. Study Stes for which adeclinein vegetation quality is detected from the
qualitative monitoring may reguire management actions and/or may potentialy warrant
quantitative sampling to better-define the problem.

Once multiple years of data are collected, atime series analysis will be used to identify
significant trends. The major task of atime series andyss isto describe the nature of the
variation of avariable a different points in time so that its future values can be predicted
(Kachigan 1986).

342 Schedule

Habitat value monitoring will occur a gpproximately five-year intervals. Certain agpects of
this monitori ng, such as establishing monitoring plots, acquiring digital orthophotography,
refining vegetation maps, and establishing sampling Sites and permanent point locations,
will occur during the first year of the program or the first year that a monitoring location is
included in the program. Other agpects of the monitoring program, such as acquiring other
photography, photodocumentation, and data collection and analysis, will occur at each
monitoring plot during each monitoring period (i.e, a five-year intervals).

3.4.3 Products

Themain product of the habitat value monitoring will include areport (with accompanying
maps) that indicates the status of the habitat at each monitoring location. The report format
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will facilitate its use by preserve managers, and will provide a concise summary of
proposed actions, their purpose and priority, schedule for implementation, maintenance
frequency, labor and materias, and cost estimate for implementing any proposed actions.
If habitat monitoring occurs in a year in which a comprehensive report will be prepared,
then results of the monitoring and any recommendations will be included in this
comprehensive report. |f monitoring occurs in an aternate year, a brief status report will
be prepared, as outlined in Section 6.0, with complete results and recommendations
~included in the next comprehensive report.

344 Cog

Habitat value monitoring costs may vary between monitoring plots depending on the size of
the plot and number of points. In addition, some monitoring costs will occur only during
the first monitoring period. Firs year costs are estimated at $117,740 (in 1996 dollars) for
the entire MSCP preserve system. Of this total, approximately $62,321 are strictly one-
time costs associated with the set-up of the habitat monitoring program. Note, however,
that the preserve system will not be dedicated dl at once, but will be developed over a
period of time. Thus, actual coss will be dependent on the number of these locations that
have been dedicated to the MSCP preserve systemin any one monitoring period.

A breakdown of monitoring costs is presented in Table 3-22 These costs assume that
(1) 29 plots will be monitored; (2) monitoring plots will be approximately 200 acres in
sze; and (3) amaximum of 40 monitoring points per monitoring plot will be evaluated. It
is further assumed that both digital orthophotography and color aeria photographs will be
available; neither of these items is included in the costs presented in Table 3-2. Should it
become necessary to purchase ether orthophotographs or color aerials, the maximum
additional cost per initiad survey period is estimated to be $7,800 ($2,000 for
orthophotographs; $5,800 for color aerias of 29 monitoring locations). An additional,
optional cost of about $20,000-$30,000 is estimated for the purchase of a GPS device with
an accuracy leve of approximately 1 m.
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Table 3-2

COST ESTIMATE FOR HABITAT VALUE MONITORING?

First Monitoring Subsequent Subsequent
Period Monitoring Periods2 Monitoring Pf.:rio«:ls3

BasdineDataCoallection $514
(Per Monitoring Plot)
Sampling Design Set-up $1,635 -
(Per Monitoring Plot)
Field Effort $1,500 $1,500 . $1,500
(Per Monitoring Plot)
Data Analysis/Report $300 $734 $921
Preparation
(Per Monitoring Plot)
Coordination/Senior $111 $193 $264
Review
(Per Monitoring Plot) ,
Totd Costs $4,060 $2,427 $2,685
(Per Monitoring Plot)
Totd Codts $117,740 $70,383 $77,865
(Per Survey Year)'

1

Assumes 29 monitoring locations;, however, actual costs will depend on the number of locations that

have been dedicated to the MSCP preserve system in any one monitoring period.
Refers to monitoring periods that have a status report requirement (see Section 6.0).
3 Refersto monitoring periods that have a comprehensive report requirement (see Section 6.0).

3-22
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40 CORRIDOR MONITORING

A wildlife corridor can be defined as a linear landscape feature that allows animal
movement between two patches of habitat or between habitat and geographicaly discrete
resources (eg. water). It is useful to differentiate between regiona and locd wildlife
corridors. Regiond corridors link two or more large areas of natural open space and are
necessary to maintain demographic and genetic exchange between wildlife populations
residing within these geographically disjunct areas. Loca corridors alow resident animals
access to necessary resources (eg., water, food, cover, or den gtes) within alarge habitat
patch, and they aso may function as secondary connections to the regiona corridor
system.

The term "corridor” is used in a gpecies-specific context (Soule 1991; Beler and Loe 1992).
For example, a landscape feature that functions as a corridor for a songbird, such as a
gnatcatcher, may not suffice for abobcat or areptile. In order to evauate the arrangement
of open space for its usefulness as a wildlife corridor, it is first necessary to identify a
group of focal target goecies These are species that naturally occur in relatively low
densities and are unable to cross large areas of man-modified or otherwise unsuitable
habitat. No single parcel of open space in southwestern San Diego County is likely to
support viable populations of these focal goecies, and habitat linkages between large blocks
of occupied habitat are required for regiona population viability. The focal species to be
monitored at the designated preserve habitat linkages are California gnatcatcher, coasta
cactus wren, mammalian predators (mountain lion, coyote, and bobcat), and deer. This
monitoring effort will achieve the plan objectives of collecting new biological data,
evaluating the impacts of land uses and construction activities in and adjacent to the
preserve, and evaluating management and enforcement difficulties in the preserve.

41 METHODOLOGY

The monitoring locations for assessing utilization of key habitat linkages are listed in
Table 4-1 and depicted in Figure4-1. Identification of the presence of focal species will be
based on the detection of anima dgn (tracks and scat) and visual sightings. Constrained
linkage areas where these species are consistently detected throughout the linkage will be
considered actively utilized as corridors. Constrained linkages include narrow habitats
limited by development such as buildings, paved roads, and fencing greater than 7 ft in
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Table 4-1

REGIONAL HABITAT LINKAGE MONITORING LOCATIONS!

MONITORING OTHER

SITE! GENERAL LOCATION MONITORING?2:3
L-1 Rancho Cielo/San Dieguito River —
YL-2 Lake Hodges/San Pasqual Valley
4L-3 San Pasgua Valley/North Poway (Highland -—-
Valey)
%TM g SantaFeValey ' Habitat (H-4)
TS5 Gonzales Canyon ;
L-6 McGonigle Canyon
1L-7 Old Coach Road/Blue Sky Reserve
L-8 Central Poway
{1L-9 Torrey Pines Reserve/LLos Penasquitos . —
’ Canyon/NAS Miramar r
4;}1;—"10 Los Penasquitos Canyon/South Poway =
1 (Beeler Canyon
L-11 South Poway/Santee (Sycamore and Clark -—
Canyons)
L-12 Lakeside/Crest/El Cajon
L-13 Harbison Canyon at Interstate-8
L-14 SouthernHarbisonCanyon
L-15 McGinty Mesa/Rancho Sen Diego (Middle |
Sweetwater River) .
| L-16 Sweetwater Reservoir/Rancho Del Rey
L-17 San Migud Mountains/Proctor Valley/Jamul —
Mountains
L-18 Hollenbeck Canyon
L-19 Poggl Canyon Pants (P-24)
L-20 Ja;(nu] Mountains/SE sde of Lower Otay —-
Lake
L-21 Jamul Mountains/San Ysidro Mountains
(Little Cedar and Cedar Canyons) .
JL-22 Otay River Valley/West Otay Mesa Habitat (H-22)
L-23 Otay River Vdley at Future Highway 125 -—-
Crossing
L-24 O'Neal Canyon
L-25 Spring Canyon
| L-26 . Salt Creek
1L-27 Eagt Otay Mesa
L-28 San Ysdro Mountain East
1L-29 Marron Vadley

' Referto Figure4-1 for adepiction of regional habitat linkage monitoring locations.

Refersto other types of monitoring that may occur at the same location; see Figures 3-1 and 5-2.

' Referto Table3-1 for acompleteligt of habitat monitoring locations; refer to Table5-2 for a
completelist of field monitoring locationsfor covered plant pecies. »

b2

Ly
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height. An.even spatia distribution of animal detection will indicate animals are
successfully traversing thelinkage. Animal sign at only one end of the corridor suggests
that the linkage may be blocked and a more intensive evaluation program should be
initiated.

Prior to initiation of the field effort, thefield biologists will review the previous survey data
and other information to be familiar with survey sites and previous Site conditions. During
theinitia Site reconnaissance, a qualitative assessment of each site's habitat condition will
be made to document any change relative to previous survey years. Changes to areas
within and directly adjacent to the habitat linkage will be detailed on field forms
(Appendix C) and mapsfaerial photos (e.g., more development or disturbance since
previous survey). Noiselevels, lighting, and fencing conditions within and adjacent to the
linkage will be assessed. '

New animal sign in natural substrate conditions and at tracking stations will be recorded.
These stations will be of four types: (1) finely raked sand or dirt, (2) graphite-powdered
cards (Taylor and Raphadl 1988), (3) bands of lime chak, and (4) combinations of these
methods. Pogter-weight cards (22 inch x 28 inch and 44 inch x 56 inch in size), coated on
one side with graphite powder or soot from aburning kerosené lamp, will be placed on the
ground in physicaly constrained locations (e.g., drainage channels or culverts) within the
corridor and checked every two to four days for tracks. When lime chak is used, afour-
inch layer of chalk will be spread across a 12 m wide area of the corridor pathway. Old
tracks will be marked to avoid confusion with fresh tracks. Track identification will be
verified using several source references (Halfpenny 1986, Taylor and Raphael 1988; Stall
1990). The number of tracking stations will vary between locations, but typically
35 stations will be adequate to detect wildlife use of the linkages. Linkage areas will be
surveyed for bird species presence using standard survey protocol (refer to Section 5.3.2
for gpecies-gpecific protocols).

Data will be collected on roadkills in the vicinity of monitored habitat linkages.
CALTRANS and mogtjurisdictions in the MSCP study areamaintain logs of the location
and species of roadkilled animals. It is recommended that the County of San Diego
implement a roadkill recordi ng program for areas in the vicinity of monitored habitat
linkagesin theirjurisdiction. Roadkill datawill be collected continualy forinclusonin the
three-year comprehensive report. Observations of focal and other species will be recorded
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on standard field forms (Appendix C) and sightings plotted on base maps of the monitored

arca.

42 SCHEDULE

Assessment of habitat linkage functions will occur on a three-year schedule which is
concurrent with the monitoring of the coastal sage scrub plots for birds (Section 5.3.2.3).
The field work will be scheduled between |ate July and late September. Thisis the tune
period when young animals are dispersing away from their natal territories and such
movements have the greatest likdihood of being detected. Stations will be checked every
3-4 days over two weeks each month (July, August, September) and the lime chalk
re-raked and tracking cards replaced.

43 PRODUCTS

A monitoring report documenting results of the current assessment of habitat linkage
function will be prepared within six months of completion of field work. This report will
include a detailed reporting of focal species detected at each linkage location and
recommendations for improving regiona habitat connectivity (e.g., fencing at specific road
undercrossings) for monitored linkages not apparently utilized by focal species.

44 COST

The edtimated cost for monitoring al 29 designated habitat linkages is $75,840 (1996
dollars) for a thréeyear period, which includes $13,200 for coordination/review, data
analysis, and report preparation. This effort includes approximately 1392 hours of field
work for 29 linkage locations (48 field hours per location). Cost per location is $2,610.
Additional costs associated with acquisition of digital orthophotography are discussed in
Section 34.4.
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50 COVERED SPECIES MONITORING

Preservation of rare plant and animal populations in protected aress is the initial step in
achieving long-term conservation. Monitoring efforts are needed to ensure that
human-related activities do not present immediate threats to preserved populations nor
threaten the ability of a population to persst over time. The covered species monitoring
program will identify (1) short-term threats to species persistence and (2) longer-term
trends that may suggest declining populations. In elther case, active management may be
required. The covered species monitoring effort will achieve the plan objectives of
documenting the protection of covered species and changes in preserved populations of
covered species, collecting new biological data, evaluating the impacts of land uses and
construction activitiesin and adjacent to the preserve, and eval uating management activities
and enforcement difficultiesin the preserve.

This section outlines tasks necessary to conduct the species monitoring program. These
include establishing monitoring locations, acquiring appropriatey-scaled base maps,
establishing permanent plots and monitoring methodologies, and data collection and
andysis. It should be noted that not al monitoring parameters can be identified within the
context of this plan, because some parameters will be dependent on a detailed assessment
of field conditions. Further, it is acknowledged that monitoring data beyond that
recommended below would be highly desrable and could provide a more accurate |
depiction of population viability. Refer to Section 8.0 for additional research studies that
should be implemented as funds and/or researchers become available.

51 CLIMATIC DATA

Both short- and long-term plant and animal population trends can beinfluenced by climatic
parameters such as temperature and rainfall. For example, gnatcatcher popul ations can
experience large yearly fluctuati ons depending on short-term weather events such as cold
temperatures and precipitation. Likewise, many annual plant species germinatein response
to moisture and temperature cues, with population sizes fluctuating widely from
year-to-year based on weather conditions in the days and months preceding germination.
Under unfavorable conditions, these species may not germinate at al, yet are able to persst
asaviable soil seedbank. Longer-term climatic patterns can affect reproductive potential of
perennia plant goecies, thereby influencing species composition and, ultimately, vegetation
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trends (Bonham 1989). Monitoring of population trends for the covered species cannot
rely on population sze alone, but must correlate this sze to the factors that influenceit.

511 Methodology

Temperature and precipitation data will be collected from anumber of weather stationsin
the MSCP study area (Figure 5-1), and input and maintained in digital format in a central
repository. Thisinformation will be used to analyze population trend data obtained from
qudlitative and quantitative sampling efforts.

512 Schedule

Monthly weather information will be collected on at least ayearly basis. Datacollection can
occur more frequently, as needed.

513 Products

The product of this task will be a digital database of temperature and precipitation
information that can be easily accessed by field monitors, resource managers, and
researchers.

514 Cog

The annual cost (in 1996 dollars) for obtaining and inputting westher information is
estimated at gpproximately $2000.

52 PLANT SPECIES MONITORING
521 Prioritization of Covered Plant Species Monitoring Efforts

It is anticipated that limited funding will be available for plant species monitoring within
preserves, therefore, prioritization is necessary to ensure that field efforts focus on covered
species most susceptible to population declines and/or threats to overdl viability. For plant
species, prioritization will be based on overdl risk to species viability and an assessment of
research/active management priority levels. Allocation of monitoring efforts will be further
refined by filtering out those plant species that (1) do not have biologicaly significant
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populations within the preserve system; (2) are covered by existing monitoring programs,
(3) are questionably extant within the preserve system; or (4) can be monitored by means
other than field verification (e.g., habitat monitoring from aerial photographs or satellite

imagery).

Table 5-1 provides a summary of plant species monitoring priorities based on the filtering
process described above. Species prioritized for field monitoring face the greatest thregts to
species viability, and it is recommended that detailed field monitoring be conducted to
assess both immediate threats and long-term popul ation trends. Third priority species for
field monitoring may actually be monitored by a combination of field and habitat
assessment techniques (Sections 5224 and 5.2.25). Species prioritized for habitat
monitoring are generally less threatened than species prioritized for field monitoring, or
generd habitat monitoring from satellite imagery and aerial photography can be used
effectively to monitor habitat patches in which these species occur. Most of the pecies
prioritized for habitat monitoring are shrubs and subshrubs, or occur in inland areas that
may not be as susceptible to impacts as more coastd locales. .

Not dl covered plant species are included in Table 5-1. For example, Brodiaea filifolidas
not been recorded in the MSCP study area, so is not prioritized for monitoring. In
addition, it is assumed that certain species, particularly those associated with verna pools
or occurring in state parks, will be monitored through existing programs (eg., Myosurus |
minimus s. apus, Navarretia fossalis, Pogogyne abramsii, Orcuttia californica,
Pogogyne nudiuscula, Eryngium aristulatum var. parishii, Pinus torreyana, ahd Agave
shawii). |f existing or proposed monitoring efforts for these species are terminated, the
wildlife agencies will investigate the need to continue assessing these species over time. A
final set of gpecies (Astragalus tener var. titi, Aphanisma blitoides, Caulanthus
stenocarpus, and Erysimum ammophilum) is not included in ether field or habitat
monitoring at this time because these species are questionably extant in the MSCP study
area and/or have taxonomic problems. These issues should be resolved prior to committing
resources to long-term monitoring programs.

522 Methodology
A basdline inventory of plant population status will be required for dl identified monitoring

locations. Thisinventory, and subsequent monitoring, will focus on popul ation parameters
that are most likely to exhibit evidence of change within areasonable time frame, or which
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Table 51 |
MONITORING PRIORITIES FOR COVERED PLANT SPECIESL?2

FIELD MONITORING PHOTO PLOT MONITORING

FIRST PRIORITY Cordylanihus maritimus (- -+ ¢*y)  Ceanothus verrucosus
) Dudleya brevifolia
Lotus nuttallianus
Monardella linoides sp. viminea
Cordylanihus orcuttianus
Dudleya variegata

Hemizonja conjugens -
AL+ O\ TV /
SECOND PRIORITY Ambrosiapumila Lepechinia cardiophylld
Acanthominthailicifolia Arctostaphylos otayensis
Loionain Eorethrogyne filaginifolia Ceanothus cyaneus- .~
J var. linifolia Tetracoccus dioicus
Brodiaea orcuttii Solanum tenuilobatum””
Muilla clevelandii Nolina interrata—
Satureja chandleri
Senecio ganderi
THIRD PRIORITY Arctostaphylos glandulosa Calochortus dunnii .~
sp. crassifolia Cupressus forbesii*
~ Baccharis vanessae Ericameriapalmeri
(foideponhe ——Opuntiaparnyl var-serpenting Ferocactus viridescens
I fulibecpen 77 Rosa minutifolia Lepechinia ganderi”
e Monardella hypo!euca/
. lanata

1 Refer to text (Section 5.2.1) for adiscussion of priority categbri&sfor monitoring.
2 Refer to Table 5-3 for monitori ng frequencies for covered plant species that will be monitored in the
fied. All other covered plant pecies will be monitored once every 5 years. :
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can serve as warning indicators of adverse change. The level of monitoring accuracy and
sensitivity will be geared towards detecting vegetation changes at the population level.
Quantitative species monitoring is expected to occur at regular intervalsfor certain covered
species (Section 5.2.3). Frequency of monitoring will be determined by species habit
(eg., annud versus perennia) and prioritization Status.

5221 Monitoring Locations

Locations for covered plant species to be monitored through the collection of field dataare
depicted in Figure 5-2 and summarized in Table 5-2. Monitoring locations for speciesto be
monitored through satellite imagery and aeria photography (e.g., habitat monitoring) are
not included in Figure 5-2.

r

Monitoring locations shown in Figure 5-2 are necessarily generalized. In actudlity, the
monitoring site will be determined by the location of the plant population. Where
populations are smdl, the entire population may be included in the field monitoring effort.
In larger populations or populations comprised of numerous, disjunct stands, an
appropriate sample will be monitored. Exact position and shape of the monitoring locations
will be determined during the implementation phase of the monitoring program.

Once monitoring locations have been determined, their exact coordinates will be mapped
onto the orthophotographs and input to a GIS. |f orthophotographs are not available,
coordinates could be registered in the field using a GPS,

5222 Permanent Transects

Within each monitoring location, permanent transects will be established. Establishment of
permanent transects will alow populations to be reliably resampled over time.

Transect placement within the monitoring location will be based on a random stratified
sampling approach, with the selection process tailored to capture important microhabitats.
Once transect locations have been determined, they will be mapped onto the
orthophotographic base maps. If orthophotos are not available, the exact coordinates of the
transects could be registered in the field using a GPS. Transects will be permanently
marked in the field with sted rods or other devices to facilitate relocation in subsequent
monitoring years. Permanent markers will remain in place for the duration of the
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Table 52

COVERED PLANT SPECIES FIELD MONITORING LOCATIONS!

MONITORING MONITORING
_LOCATION2 PRIORITY? GENERAL LOCATION SPECIES OTHER MONITORING#:5
P-1 Low L ake Hodges (4-S Ranch) Baccharis vannessae
P-2 Moderate Lake Hodges Acanthomintha ilicifolia
P-3 High De Mar Heights (Crest Canyon) Arctostaphylos glandulosa ssp. crassifolia | Habitat (H-5)
Dudleya brevifolia
P-4 Moderaie San Dieguito River Bluffs Corethrogyne filaginifolia var. Tinifolia
P-5 Low SanDieguitoRiver Bluffs Arctostaphylos glanaulosa ssp. crassifolia | Habitat (H-8)
P-6 High Torrey Pines State Park Extension Arctostaphylos glandulosa ssp. crassifolia | Habitat (H-6)
Dudleya brevifolia
P-7 High Torrey Pines State Park Arctostaphylos glandulosa ssp. crassifolia | Habitat (H-7)
Corethrogynefilaginifolia var. linifolia
Dudleya brevifolia
P-8 High CarmelMountain Arctostaphylos glandulosa ssp. crassifolia | Habitat (H-9)
Dudleya brevifolia
P-9 Moderate Carme! Mountain Brodiaea orcuttii
P-10 Moderate Del Mar Mesa Arctostaphylos glandulosa ssp. crassifolia | Habitat (H- 10)
Corethrogynefilaginifolia var. linifolia
P-11 Moderate Dd Mar Mesa Brodiaea orcuttii
Muilla clevelandii -
P-12 Low Peiiasquitos Canyon Arctostaphylos glandulosa ssp. crassifolia
P-13 Moderate South Poway (Sycamore Canyon) Acanthomintha _ ilicifolia
P-14 igh Santee (Sycamore Canyon) Monardellalinoides ssp. viniinea
P-15 High Sycamore Canyon Dudleya variegata Habitat (H-14)
. Muilla clevelandii
P16 —WG V< Moderate | Santee A<t (Y\C -\_..}’;(L L;x‘| i Ly | Ambrosiapumila —
P-17 Moderate McGinty Mountain  ~ 7} Acanthomintha ilicifolia
P-18 High SanMiguel Mountain .| Dudleya variegata
P-19 High San Miguel Mountain Hemizonia_conjugens Habitat (H-19), Wildlife (R-5)
P-20 High Sweetwater RiverMouthandVicinity Cordylanthus maritimus ssp. maritimus e
P-21 High South San Diego Bay Wetlands Coraylanthus maritimus ssp. maritimus
P-22"=ND High TijuanaRiver Estuary and Vicinity Coraylanthus maritimus ssp. maritimus -
Lotus nuttallianus =
P23 High Goat Canyon-Spooner's Mesa Cordylanthus orcuttianus Habitat (H-21), Wildlife (C-29)
P-24 High Poggl Canyon Hemizonia conjugens Linkage (L-19)
Opuntia parryi var. serpentina
P-25 Low Otay River Valley/West Otay Mesa Rosa_minutifolia Habitat (H-22), Linkage (L-22)
P-26 Moderate Spnng Canyon Ambrosia pumila Habitat (H-25),WildliTe(C-30)
’ Opuntia parryi var. serpentina
P27 High Wolf Canyon Hemizonia conjugens Habitat (H-23), Wildlife(C-25)
p-28 _ ¢ High Otay River West Dudleya variegata Habitat (H-24)
i Hemizonia conjugens
P-29, - High Proctor Valley Hemizonia conjugens
[P0 -0 Moderate Jamul Mountains (West) Acanthomintha ilicifolia —

x I
Ceec lawen,
J
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Table 52 (con't.)
COVERED PLANT SPECIES FIELD MONITORING LOCATIONS!

MONITORING MONITORING
LOCATION? PRIORITY? GENERAL LOCATION SPECIES OTHER MONITORING#S
(P31 High Cower Salt Creek Dudleya vanegata Rabitat (H-26), WildliTe (C-26)
Opuntiaparryi var. serpentina .
P-32 Moderate Eag Olay Mesa Brodiaea orcumi Habitat (H-27), Wildlife (C-28)
Muilla clevelandii '
P-33 High Cedar Canyon Brodiaea orcuttit
N Monardella linoides spp. viminea o $o oo =
P34 High Marron Valey Dudleya vanegata Habitat (H-29), Wildlife(C-31)
P-35 Moderate Northeast San Ysidro Mountains Muilla clevelandii Habitat (H-28), Wildlife (C-24)

' Includes only those species for which field monitoring is recommended per Table 5-1.

2 Refer to Figure 5-2 for a depiction of field monitoring locations for covered plant species. ) .

3 Ifani gher priority species occurs a the same monitoring location, then the site is assigned the hi gHér monitoring pricrity level in Figure 5-2; however, monitoring within the site may reflect species
monitoring priorities (Table 5-1).

4 Refersto other types of monitoring that may occur a the same location; seefigures 3-1, 4-1, and 5-6.

5 Under wildlife, C = Coastal sage scrub plots for gnateatchers and cactus wrens. R = Raptor monitoring locations.



monitoring program. Recommended transect length and quadrat size are provided in
Section 5.2.2.4; however, transect length and quadrat size may véry between species
and/or populations of the same species, and will be dependent on population size and
density. Preliminary sampling will be conducted to determine an adequate number and Sze
of transects and quadrats needed to estimate parameters a each Ste.

5223 Digital Orthophotography

Species populations included in the field monitoring program should be mapped on
accurate base maps. Refer to Section 3.4.1.4 for a discussion of appropriate digital
orthophotographic base maps recommended for use in the monitoring program. The same
base maps should be used for dl types of monitoring.

r

5224 Field Monitoring

Field monitoring will focus on detecting both immediate threats to population viability and
long-term trends that indicate population decline. Immediate threats may include habitat
loss or degradation (eg., vehicles, trampling, plant collecting, illega trash disposa), and
will be measured through visual assessments. Natural eventsthat temporarily affect plant’
populations (eg., fire or flood) will be recorded, but typically will not be considered
detrimental to the long-term surviva of apopulation. Population declines may be harder to
as=ss because many gpecies experience natural fluctuations in population Sze over time.
Efforts will be made to correlate apparent changes in population status with environmental
or ecologica factors.

Population Parameters

Long-term qualitative habitat monitoring will focus on those pbpulation parameters that
indicate whether or not apopulation is expanding, stable, or declining, such as population
Size, population density, and population structure (eg., age classes). Parameters_to be
measured may vary according to species life history. Two additional parameters,
survivorship and fitness (eg., Sgnificant decreases in fruit or seed set), are acknowledged
as important in identifying causes of population decline but will not be included in the field
monitoring program. A discussion of survivorship and fitness, and methodologies for
measuring these parameters, are included in Appendix D. Parameters included in this
program are discussed below. '
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Population Size. It iswell-recognized that small populations are at an increased risk for
extirpation through both short-term, catastrophic events and long-term genetic eventsthat
threaten population viability (Allendorf 1983, Gilpin and Soulé 1986, Messck 1936; Falk
and Holsinger 1991, Ellstrand and Elam 1993). Although it would be desirable to
determine minimnm viable population szes for the plant species of concern and manage
populations accordingly, this task is beyond the scope of this monitoring program. Al
covered ‘specieﬁ included in the field effort will be monitored to determine trends in
population sze. Population size datawill be correlated with environmental and ecologica
data, to the degree feasible, to determine possible causes for declining trends. Depending
on the cause, significant declines in population size over time may warrant remedial
measures to reverse the declining trend.

Population Density. Populations that are too widely dispersed face the samerisks as small
populations, but are particularly susceptible to adverse genetic effects associated with
lowered outcrossing rates. All covered species included in the field effort will be
monitored to determine trends in population density. Population density data will be
correlated with environmental and ecologica data, to the degree feasible, to determine
possible causes for declining' trends. Depending on the cause, significant declines in
population density over timemay warrant remedial measuresto reversethe declining trend.

Population Structure. For some spedies, the presence of floweri ng plants does not provide
an édequate indication of the state of the population or its potential for persistence
(Oostermeijer et al. 1992). For example, a high percentage of flowering may be observed
in arelatively old, feven-aged. stand of plants. By its very structure, however, this
population may be more susceptible to extirpation than a population with a lower
percentage of flowering but avariety of age classes. Population structure, as measured by
the pfesence of various age dases, can provide an additional indication of the overall vigor
and long-term "potentid” of a population. The presence of individuas representing more
than one stage of a life cycle (eg., seedlings, juveniles, flowering and nonflowering
adults) is representative of a "dynamic" population. Conversdly, populations that are
characterized by minimal or no seedling recruitment are typically considered "stable,” even
if there is ahigh degree of adult flowering or nonflowering individuals. Although stable
populations may persist for long periods of time, they have a greater probability of
becoming extinct over timedueto their lack of recruitment. In addition, stable popul ations
may experience declining trendsin population sze, even if therate of mortality isrelatively
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low, smply because those individuals that do die are not replaced (Oostermeijer et al.
1992).

The presence of age classes within a population will be monitored for most of the
herbaceous perennias and shrubs that are on the covered species list and included in the
field monitoring program. Exceptions include those species that germinate only in
response to fire or other disturbance, form a persistent seed bank, and occur in an area
where no recent disturbance has been documented or is otherwise evident. The presence of
vegetative reproduction (e.g., clones, stem or corm offshoots) will be considered evidence
of adynamic population.

Monitoring Methodologies

During the initial monitoring effort, a reconnaissance survey will be conducted for al
populations included in the field monitoring program. The purpose of this survey will be
to refine existing information and establish basdine conditions. Specific objectives of this
survey will beto define population limits, estimate population szes, and map populations
onto base maps. The reconnaissance survey is expected to be aone-time effort, and can be
eliminated if recent and sufficiently detailed basdineinformationisavailable.

Feld monitoring will include a qualitative assessment of disturbance factors that may
threaten the population. These factors will be recorded on the appropriate data sheets and
monitored over time to determine their effect on the target population. Where adverse
effects are obvious, however, remedia measuresmay beimplemented immediately.

In most cases, quantitative sampling will occur along established transects. Where plant
populations are very small or patchy, permanent quadrats may be established in a dtratified
random manner insteed of dong a transect line. The number of transects and/or sampling
points, transect length, and quadrat Sze will be based on species habit, population sze, and
population density. Number of transects/sampling points will be refined during the initial
quantitative monitoring effort through an anaysis of the variances of measured parameters.
Aninitia guideline, however, is that the sampling area should encompass at lesst 5 percent
of the total area of the population. Transect length will typicaly range from 10-100 m.
Recommended quadrat sizes are 1 m? for herbaceous species or diminutive herbaceous
- perennids, 4 m? for larger herbaceous perennids or subshrubs, and 15-20 m2 for shrubs.
Sampling parameters established during the initial monitoring period will be followed in
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subsequent monitoring periods, to the degree feasible. Where deviations occur, these will
be well-documented and include an explanation of the rationale for change(s).

Population Size. Population sze will be estimated using both dengity data (see below) and
the cumulative area mapped for the target species population. The areal extent of the
sengtive plant population will be mapped as accurately as possble. The mapped area(s)
will be planimetered or otherwise evaluated to determine the extent of occupied habitat
(eg., m2 or acreage). Average plant density within the population will be calculated from
the sample quadrats. The estimated population size will then be determined by multiplying
the population area by the average plant density. An example of this method of estimating
population Sze is depicted in Figure 5-3. In this example, the average plant density, based
on 15-1m?2 quadrats, is 19 plants per m2. If the total area of the mapped population is
187 m2, then the estimated population size is 355 plants (187 m2 x 19 plants per m2).
The exception to this methodology for estimating plant population size will be where
populations are smdl (e.g:, <1000 individuas) and can be accurately censused by direct
counts.

Population Density. Density information will be obtained by sampling in
appropriately-sized quadrats placed at aternating intervals along the transect line.
Individuals of the target species will betalied only if rooted in the quadrat. Recommended
intervals for quadrat sampling are 1 m for herbaceous species or diminutive herbaceous
perennials, 5 m for larger herbaceous perennials or subshrubs, and 10 m for shrubs.
Sampling intervals may be longer or shorter depending on the area that the population
ENCOMPasSEs.

Population Structure. Within the established quadrats, population structure data will be
estimated for herbaceous perennias and shrubs by recording dl age classes or life states
that can be recognized (e.g., seedlings, juveniles, flowering and nonflowering adults).

5225 Photo Plot Monitoring

In recognition of potential limitations to monitoring budgets and personnel, covered plant
Species have been prioritized, with field monitoring recommended for those species subject
to the most immediate threats from human activities (Section 5.2.1). There is another
group of species, however, for which "photo plot" monitoring may be an economica way
to assess gpecies persistence. Species recommended for photo plot monitoring are typically
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less threatened than species included in the field monitoring program or they occur as
dominant components of the vegetation, and monitoring of the patches of habitat in which
they occur may be an effective way to track population persstence. In either case, the
assumption isthat if the habitat remains intact, then the species will persist or at least have
the ability to perds. Photo plot monitoring will be conducted from satdlite imagery and
agrid photography as part of the overal vegetation change detection process that is
expected to occur a gpproximately five-year intervals (Sections 322 and 33.2). Photo
plot monitoring will focus solely on extrinsic factors (i.e, habitat loss or disturbance)
rather than intrinsic factors (eg., disruption of breeding systems, low seed viability), and
will function as an "early warning system” for species. Species- or population-specific
field monitoring can be implemented, if warranted by photo plot monitoring results.

5226 Data Collection

Data collection for field monitoring will follow the standardization and documentation
protocols discussed in Section 34.1.8. Sample dataforms are included in Appendix E.

5227 Data Analyss

The quantitative plant population datafor each ste will be andyzed by the wildlife agencies
and presented in summary tables and figures. Population parameters measured to indicate
whether a populati'on i'smexpanding, gable, or declining include population sze, plant
density, and population structure (¢.g., expressed as age class frequency). The mean and
standard deviation plant density will be calculated for each target species within the study
gte. Population size*will be calculated based on the cumulative area of the population and
the plant densities within this area, as described above. Population structure will be
andyzed by plotting the frequencies of plants in each life stage (i.e, seedlings, juveniles,
flowering and nonflowering adults). Basdine datafromtheinitial studieswill be compared
to Ste-specific data collected in subsequent years. Population size and mean plant density
will be graphed as a function of sampling period to illustrate any changes that have
occurred. Appropriate satigtica hypothesis tests (eg., ANOVA and multivariate analyss
of variance (MANOVA)) will be employed to facilitate drawing conclusions about
population trends. Correlation analyses will be used to test for relationships over time
among population Sze, plant density, and age class frequency. A trend of decreasing
popul ation Sizemay indicatethat the viability of the populationisthreatened, particularly
with a smal population. Simple linear regression, multiple regresson, and linear
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discriminant function anayses may be used by the wildlife agencies to identify significant
relationships between environmenta factors, such as temperature, rainfall, fire, flooding,
or human encroachment, and the population parameters measured.

In addition to statistical testing, a simple index number will be calculated to show the
percentage increase or decrease in the parameters measured over time. Theindex number is
defined as the ratio of one value to the other, multiplied by 100. When the comparison
number equal sthe base number, theresulting index number will have avalue of 100.

After multipleyears of dataare collected, atest for time seriesanalysis may be used by the
wildlife agenciesto identify significant trends. The major task of atime seriesanaysisisto
describe the nature of the variation of avariable at different points in time so that its future
values can be predicted (Kachigan 1986). A time saries analysis is also'used to determine
whether a long-term trend is significant or just part of an extended cyclic process of
population change. '

523 Schedule

Monitoring frequency for covered plant species will vary according to the type of
monitoring (i.e, fidd versus habitat), species priority levd (Table 5-1), and species habit
(eg., annual versus perennid). Other considerations in monitoring frequency may be
population trends noted over time, and budget and personnd available for monitoring.
Recommendations for initial field monitoring frequencies are provided in Table 53.
Because species priorities may shift over time, and additional species may be added to the
monitoring program, al habits are included for each priority in this table, regardless of
whether or not they are currently represented within that priority level. Table 5-4 provides
guidelines for determining monitoring frequencies in the future, should revisions to the
recommended monitoring frequencies be warranted based on the above-mentioned
condderations. Habitat monitoring for covered plant species will be conducted at
approximately five-year intervals, in conjunction with the change detection process for
monitoring permanent and temporary habitat losses for vegetation (Sections 322 and
332). For this reason, habitat monitoring will be initiated during the first monitoring
period, whereas field monitoring for second and third priority species may not be initiated
until the second and fifth years of the monitoring program, respectively.
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Table 5-3

INITIAL FIELD MONITORING SCHEDULE FOR
COVERED PLANT SPECIES

y Monitoring
Priority! HabitZ - Frequency
Firg Priority Annualsor Herbaceous Perennids Every Year
_ : (7 oecies) :

Fird Priority Shrubs (0 species) 5Yeas
Second Priority Annuasor HerbaceousPerennials 2Yeas

(5 pedies) :
Second Priority3 Shrubs (0 species) 5Yeas
Third Priority3 Annuals or Herbaceous Perennias 3Yeas

(O species)
Third Priority Shrubs (4 species) 5Years

' Refer to Section 5.2.1 for adiscussion of covered plant species priority levels.

2 Number in parentheses = number of covered spedies currently in that category.

3 Currentiy, there areno second priority shrubsor third priority annual or herbaceous perennial plant
speciesthat will beincluded in thefield monitoring.
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Table 54

GUIDELINES FOR DETERMINING FUTURE MONITORING
FREQUENCIES FOR COVERED PLANT SPECIESL2

Monitoring Frequency
Species or Population
Characteristic More Often Less Often
Overdl Distribution Few Populations Widespread
Habitat State Saa Climax
Habit Annual orHerbaceous Long-lived
Perennia : , Perennial

Population Sze Small Lage
Population Density Sparse ' Dense
Population Structure Few Age Class=s Severd Age

Classes
Protected Populations Few Severd
Risk Factors High Low
Taxonomic Distinctiveness High (eg., endemic) Low (eg.,

subspecies or

vaiety)

1 Spellerberg 1991

2 These guidelines are to be used to dter the monitoring frequency recommendations provided in
Table 5-3, as warranted by monitoring budgets/personnel and/or the results of severd years of
monitoring data.
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524 Products

The main product of the covered plant species monitoring will include a report (with
accompanying maps) that indicates the status of species at each monitoring location. The
first-year monitoring effort will provide the “baseline” for subsequent monitoring years.
The report will provide a concise summary of proposed actions, their purpose and priority,
schedule for implementation, maintenance frequency, |abor and materials, and cost estimate
for implementing any proposed actions. | plant species viability monitoring occurs in a
year in which a comprehensive report will be prepared, then results of the monitoring and
any recommendations will be included in this comprehensive report 1f monitoring occurs
in an dternate year, abrief status report will be prepared, as outlined in Section 6.0, with
complete results and recommendations included in the next comprehensive report
(Section 6.0). |

525 Cos

Cogs for field monitoring of covered plant species will vary from year to year, depending
on species to be monitored and type of report to be prepared. Over a 10-year time frame,
costs (in 1996 dollars) are expe(I:ted to range from approximately $52,720 to $117,320 per
monitoring year (Téble 5-5). Cogts for the first year of field monitoring (basdline data
collection and sampling design set-up at dl monitoring locations plus monitoring of first
priority annual and herbaceous perennial species) are estimated to be approximately
$107,500. Of this total, $54,800 are considered one-time costs associated with basdline
data collection and sampling design set-up. Thereafter, yearly monitoring of first priority
annuals and herbaceous perennids is esimated to be $47,280 per monitoring period,
excluding report preparation. Monitoring of second priority annuals and herbaceous
perennids (every 2 years) is estimated a $37,960 per monitoring period (excluding report
preparation), while monitoring of third priority shrubs (every 5 years) is estimated at
"$26,640 per monitoring period (excluding report preparation). Costs per plant population
monitored (excluding baseline data collection, sampling design set-up, and report
preparation) is approximately $2250 per monitoring period. Report preparation is
estimated at $5440 for status reports and $12,520 for comprehensive reports. Photo plot
monitoring for selected covered plant species (not included in Table 5-5) is estimated at
$15,480 per monitoring period. Monitoring and report costs assume al monitoring sites
have been dedicated to the MSCP preserve; however, this may occur over a period of
severd years. In addition to potential costs associated with acquisition of digital
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Table 5-5

SUMMARY OF COSTS FOR FIELD MONITORING FOR COVERED PLANT SPECIES

Tasks

Monitoring Yesar

Basdine Data
Caollection

Sampling Design
Set-up

Field Effort!
e Firg Priority
Species
» Second Priority
ies
e Third Priority
Species
Data Analysis
e Fird Priority
Species
* Second Priority
Species
e Third Priority
Species
Report Preparation
¢ Comprehensive
o Status

Subtotal Costs23
e Fird Priority
Species
¢ Second Priority
ies
e Third Priority

es
Tot aJSpOeJCISt S

$23,300

$31,500

$107,520 $90,630 $69,800 $90,680

$2,00 $2 00
$34,000

$%,28 $5,280
$3, 990

$12,520
$6.440

$62,720 $69,800
$37, 980

2,000 $42,000 $42 000
$34, 000 $34, 000
- 2400 —

$,280 $,20 %280
$3, 960 $3,960
8 640 —.

—  $12,520
$%,40 %40

270 $2720 $9,80
$37.960 $37, 960
—  $6,640 -

$79,360 $97, 760

$,280 $5,280
$3,960

5,40 $5 440
$52,720 $2, 720
$37, 990

$62 720 $90,680

$42, 000
$34, 000
$24.000

%280 $,280
— . 8%
2,60

$12,520
$6. 440

$9,800 $2 720
$37, 960
$26, 640

$9.800 $117, 320

I Costs assume 21 monitoring locationsfor first priority species, 17 monitoring locations for second priority species, and 12 monitoring locationsfor third
priority species. However, actual costswill depend on the number of locations that have been dedicated to the M SCP preserve system in any one monitoring

period.

2 Subtotal costsfor first priority speciesin Year 1 exclude baseline data collection and sampling design set-up.
3 For al monitoring years, report preparation codts are included in the subtotal costs for first p~~rity species




orthophotography, color aeria photographs, and purchase of a GPS device cited in
Section 3.4.4., amaximum of an additional $3400 could be required for the purchase of
color aeria photographs during any one survey year. This assumes that al plant
monitoring locations would require a color photograph.

53 ANIMAL SPECIES MONITORING
53.1 Prioritization of Covered Animal Species Monitoring Efforts

Monitoring of foca wildlife populations is prioritized toward species that are consdered
indicators of ecosystem function and species whose population status are of concern to the
USFWS and CDFG. The focal species sdected for monitoring are key coastal sage
scrub-dependent species (California gnatcatcher and coastal cactus wren), upland reptile
gpecies, arroyo southwestern toad, and grassland-dependent raptors (northern harrier,
golden eagle, burrowing owl).

532 Methodology

The god of population monitoring is to implement amonitoring program that is sufficient
to detect significant long-term declines in population levels of focal species within the
preserve system. This requires a consistent time series of population size estimates of
monitoring plots to detect population trends at the plot and preserve-wide scales
(cumulative trend across plots). This monitoring design is Smilar to programs aready
initiated for other endangered animal species (e.g., least Bell’s vireo, Californialeast tern,
Kirtland's warbler, spotted owl). . However, unlike these other programs, most of the focal
sage scrub species are much more numerous and evenly distributed throughout the
landscape, which precludes complete surveys of dl of the potential habitat within the
preserve. Thus, a subsampling approach must be used. '

5321 Monitoring Locations
Locations for monitoring changes in population size of focal species are listed in Table 5-6
and depicted in Figures 3-1 and 4-1. These locations were sdected so0 that there is even

geographical coverage of the foca habitats and there are plotsin areas where popul ations of
the foca species are known or are suspected to be present.
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Table 56

WILDLIFE MONITORING LOCATIONS!

MONITORING

LOCATION? GENERAL LOCATION TYPE OF MONITORING OTHER MONITORING34
[C-1 Western Santa Fe Valley Coastal Sage Scrub-dependent Species

C-2 Eastern SantaFe Valley/d-S Ranch Coastd Sage Scrub-dependent Species Habitat (H-3)

C-3 Lake Hodges Coastal Sage Scrub-dependent Species Habitat (H-2)

C-4- Sen Diego WildAnimal Park Coastal Sage Scrub-dependent Species Habitat (H-1)

G5 Eastern Sen Pasqual Valley Coastal SageScrub-dependent Species

C-6 North Poway Coastal Sage Scrub-dependent Species

Cc7 Black Mountain (west side) Coasta Sage Scrub-dependent Species

C-8 Central Poway Coastal Sage Scrub-dependent Species

C9 Los Peiiasquitos Preserve Coastal Sage Scrub-dependent Species —

C-10 South Poway Coastal Sage Scrub-dependent Species Habitat (H-12)

C-11 Northwest San Vicente Reservoir Coastal Sage Scrub-dependent Species Habitat (H-13)

C-12 South San Vicente Reservoir Coastal Sage Scrub-dependent Species

C-13 Mission Trails Regional Park Coastal Sage Scrub-dependent Species Habitat (H-15)

C-14 ‘Fanita Ranch Coastd Sage Scrub-dependent Species

C-15 Wildcat Canyon (south end) Coastal Sage Scrub-dependent Species

C-16 Lake Jennings Coastal Sage Scrub-dependent Species

C-17 Lakeside/Crest Coastal Sage Scrub-dependent Species Habitat (H-16)

C-18 McCinty Mountain and Vicinity Coastd Sage Scrub-dependent Species Habitat (H-17)

C-19 McGinty Mesa Coagtal Sage Scrub-dependent Species

C-20 Rancho San Diego (southern half of Campo Coastd Sage Scrub-dependent Species

Village North)

C-21 Northwest SsnMiguel Mountain Coastal Sage Scrub-dependent Species

C-22 Rancho Ddl Rey Coastal Sage Scrub-dependent Species

C-23 Southwest Jamul Mountains Coadtal Sage Scrub-dependent Species Habitat (H-20)

C-24 Northeast San Y sdro Mountains Coastd Sage Scrub-dependent Species Habitat (H-28), Plants(P-35)
C-25 Wolf Canyon Coastal Sage Scrub-dependent Species Habitat (H-23), Plants(P-27)
C-26 Lower Salt Creek Coastal Sage Scrub-dependent Species Habitat (H-26), Plants(P-31)
C-27 Southeast Otay Reservoir Coastal Sage Scrub-dependent Species

C28 East Otay Mesa Coastal Sage Scrub-dependent Species Habitat (H-27), Plants(P-32)
C-29 Goat Canyon - Spooner's Mesa Coastal Sage Scrub-dependent Species Habitat (H-21), Plants(P-23)
C-30 Spring Canyon Coastal Sage Scrub-dependent Species Habitat (H-25), Plants (P-26)
€-31 MarronValley Coastal SageScrub-dependent Species Habitat (H-29), Plants(P-34)
H-1 Wild Animal Park Reptile Diversity Habitat (H-I), Wildlife (C-4)
H-7 Torrey PinesMain Reserve Reptile Diversity Habitat (H-7)

H-13 Northwest SanVicenteReservoir Reptile Diversity Habitat (H-13), Wildlife (C-11)
H-15 MissionTrallsRegional Park Reptile Diversity Habitat (H-15), Wildlife (C-13)
H-16 Lakeside/Crest Reptile Diversity Habitat (H-16), Wildlife (C-17)
H-17 McGinty Mountain Reptile Diversity Habitat (H-17), Wildlife (C-18)
H-18 Rancho San Diego Reptile Diversity Habitat (H-18)

H-21 Spooner's Mesa Reptile Diversity Habitat (H-21)




Table 5-6 (Continued)

WILDLIFE MONITORING LOCATIONS!

MONITORING
LOCATION?  GENERAL LOCATION TYPE OF MONITORING OTHER MONITORING3:
H-23 Wolf Canyon Reptile Diversity Habitat (H-23), Plants (P-27), Wildlife
C-2
H-26 Lower Salt Creek Reptile Diversity (Habi?g\t (H-26), Plants (P-31), Wildlife
(C-26)
H-27 East Otay Mesa Reptile Diversity Habitat (H-27), Plants (P-32), Wildlife
C-2
H-29 Marron Valley - Reptile Diversity §-|5E)|7t)at (H-29), Plants (P-34),wildlife
(C-31)
R-1 East San Pasqual Valley Grassland (Raptor) Species
R-2 Santa Fe Valley and Future Urbanizing Area | Grassland (Raptor) Species E=
R-3 FanilaRanch and Vicinity (Santee) Grassland (Raptor) Species
‘R-4 Mission Trails Regional Park - Grasdand (Raptor) Species :
R-5 SanMiguel Mountain Grassland (Raptor) Species Habitat (H-19), Plants (P-19)
R-6 North Jamul Mountains - Grassland (Raptor) Species -
R-/ East San Ysidra Mountains Grassland (Raptor) Species =
R-8 Rancho Del Rey/Poggi Canyon Grassand (Raptor) Species =
R-9 Otay Mesa _ Grassland (Raptor) Species =
R-10 Southwest San Y'sidro Mountains Grassland (Raptor) Species =3
T-1 Kimball Valley, San Vicente Reservoir to Arroyo Toad -
Daney Cyn. -
T1-2 San Vicente Creek, Daney Canyon to Wildcat | Arroyo Toad --e
Canyon Road
1-3 Sloan Canyon, Singing Hills Golf Course to Arroyo Toad
Loveland Dam =y
T4 Rancho San Diego, Highway 94 to Willow Arroyo Toad —-=
Glen Road
T-5 Sweetwater River, Sweetwater Reservoir to Arroyo Toad —
Highway 94
T-6 - Cottonwood Creek, Tijuana River to Arroyo Toad
Highway 94 [ —
T-7 Tijuana River, Mexican Border to Cottonwood | Arroyo Toad -—
Creek

" Includesonly prioritized covered animal species.

2 Referto Figures 3-1 and 4-1 for adepiction of wildlife monitoring locations.
3 Refersto other types of monitoring that may occur at the same location; see Figures 3-1 and 5-2.
4 Referto Table 3-1 for acomplete list of habitat monitoring locations; refer to Teble 5-2 for a complete list of field monitoring locations for covered plant species.



5322 Monitoring Plots

The parameter to be measured by this field sampling program is the presence/absence and
abundance of focal species within the designated monitoring plots. Monitoring plots
correspond to the locations listed in Table 56 and shown in Figures 3-1 and 4-1. Plot Sze
will vary depending on the habitat. For example, coastd sage scrub plots will be limited to
amaximum of 200 acres due to the extensve amount of coastdl sage scrub available. Some
coastal sage scrub plots may be less than 200 acres due to lack of available habitat, but a
minimum plot size should be 100 acres. Grasdand plots may be larger than 200 acres due
to the wide-ranging habits of thefocal raptor pecies. Any known burrowing owl breeding
localities would need to be included in the grasdand areabeing monitored.

5323 Coasta Sage Scrub Monitoring ' '
Gnatcatcher and Cactus Wren Surveys

A standard protocol for surveying California gnatcatchers and coastal cactus wrens has
been developed and used to generate much of the existing regional database for San Diego
County. In order to develop comparable trends this protocol will continue to be followed
in this monitoring program. This survey protocal is detailed below.

Survey Frequency. Gnatcatchers/wrens are difficultto detect and can easly be missed with
just one dte vist. At aminimum, agiven areawithin aplot will be surveyed twice with at
least a 7-day interval between dite visits during January through mid-March. A third ste
vigit to the plot will focus on relatively large areas of the plot (i.e, >20 acres) that lack any
gnatcatcher/wren sightings after two site vists. Survey efforts for each plot will be
approximately 30 cumulative field hours.

Time of Day. Surveys will begin within 1 hour after sunrise and end by noon. Surveys
will begin later in the morning when ambient morning temperatures are less than 40°F.

Areal Coverage of Survey. The calling rate of Cdifornia gnatcatchers is highly variable.
Relatively dow, methodical transects through presumptive gnatcatcher habitat are required
to maximize the potential for detecting gnatcatchersiwrens. Rate of coverage will be
100 acres per person per 5 hours of survey effort.  Surveys are most effective when pairs
of biologists survey an area together in order to distinguish between pairs and minimize
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double counting of the same pair/individual. Individuals detected at the plot boundary will
be classfied as to whether the mgjority of ther territory is within the plot boundaries.
Incluson of marginal territories will cause an overestimate of population density and sze.

Survey Wesather Conditions. Gnatcatcherswrens may be more difficult to detect under
windy (> 10 mph) and/or cold (< 40 °F) conditions. Very hot conditions (> 95 °F) dso
seem to depress activity. Surveyswill not be conducted under these extreme conditions.

Taped Vocdizations. Taped vocaizations will be used on dl surveys since there may be
extensve inter-observer variation in pishing. Volume of tape players should be similar to
that of aquiet mew cdl or contact note produced by a California gnatcatcher/cactus wren.
Excessve volume can either draw in or scare off birds from their normal territory and thus
influence the estimate of population Sze. Use of the tape should be infrequent in both time
and space. Allow sufficient time for the birds to respond (eg., 5-10 minutes) before
playing the tape again. Do not induce detected birds to follow the taped cal, thereby
minimizing potential double counting.

Survey Routes. Survey routes through the plot will be systematic so that the area is
completely covered. Survey routes will be varied relaive to time of day between visits. A
ziz-zag pattern that starts from the center of the plot and moves toward the periphery of the
habitat patch is highly recommended. Digtinct topographical features (eg., ridgelines or
major trails) often form the boundaries between gnatcatcher territories. Note the location of
territoria behavior if observed.

Detailed Recording of Sighting Information. Gnatcatcher/cactus wren sightings will be
recorded on a standard field data form (Appendix F), as well as on a standard field
topographic map of the plot (eg., the orthophotographic base maps discussed in
Section 3.4.1.4) . Information to be recorded for each sighting will include the following:

» Date and start/stop time of Sghting
* Sex and age of individual(s)
Are any of the birds detected color banded? — record the color code
Habitat type, dominant plant species, and vegetative condition (i.e,, extent of
« disturbance)
Isthe sighting asingle bird, apair, or afamily group?
Isthere any evidence of breeding activity (e.g., nesting behavior)?
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» Are there any other sensitive coastal sage scrub species in the vicinity of the
sghting?

5324 Herpetofauna Monitoring
Upland Reptile Species Diversity Monitoring

Upland reptile species diversity will be monitored at a sdlected number of fixed Sites.
Essentia informationto beaobtai nedincludes speciespresenceandrel ativeabundanceand
diversity.

Monitoring Sites. A minimum of twelve sites will be censused for upland reptile species,
using severa of the same general locations selected for habitat monitoring (Figure 3-1).
These include: H-1 (Wild Animal Park - coasta sage scrub [CSS]), H-7 (Torrey Pines
State Reserve - CSS/southern maritime chaparral [SMC]), H-13 (Northwest San Vicente
Reservoir - CSS), H-15 (Mission Tralls Regional Park - CSS), H-16 (Lakeside/Crest -
CSS), H-17 (McGinty Mountain - CSS), H-18 (Rancho San Diego - CSS), H-21
(Spooner's Mesa - maritime succulent scrub [MSS]), H-23 (Wolf Canyon - MSS), H-26
(Lower SAt Creek - MSS), H-27 (Eagt Otay Mesa - CSS), and H-29 (Marron Vadley -
CSS).

Monitoring Method. PRit trap arrays will be used for monitoring upland species. A
minimum of five arrays will beingtaled at each monitoring site, covering at least 100 acres
(maximum array density of 1 array per 20 acres of suitable habitat). Arrays will be
constructed and ingaled per the protocol developed by UCSD in association with the
wildlife agencies.

Monitoring Frequency. Pit trap arrays will be opened for aminimum 5-day interval and
checked daily. One 10-day sampling period or two 5-day sampling periods will occur in
May/June, and one 5-day sampling period will occur in August/September. Each site will
be monitored every other year, with half of the Stes monitored in agiven monitoring year.

Data Collection and Andysis. One biologist and one wildlife technician will check and
record dl information from amonitoring sitein 4 hours (including 1 hour travel time). All
datawill be collected on standardized forms (Appendix F) to facilitate datatransfer to an
electronic format. Fed data will be analyzed and a report prepared that includes the
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following for each ste: (1) list of dl reptile species captured or observed within 100 ft of
each pittrap array; (2) relative abundance of each species, (3) soecies diversity index (eg.,
Simpson index or Shannon-Weaver Index); and (4) an assessment of. any changes to the
physica setting or immediate surroundings of each dte (fires, development, obvious
habitat disturbance, etc.).

Codgts Rittrap array ingtallation will be completed by wildlife technicians. Arrays need to
be constructed a seven new stes Assumi ng three arrays can be indaled each day by two
technicians, the total effort for array ingdlationis 210 hours. Materials costs are $150 for
each pit trap array and three snake traps, or aper ste cost of $750 (five arrays/site). These
one-time ingtdlation cogts total $10,800 for seven Stes (35 arrays).

Ait trap field monitoring costs assume one associate biologist and one technician will spend
4 hours per ste (including 1 hour travel time). Each sitewill be monitored for 15 days per
year. The per site field cost is $4420/site/year. This includes travel expenses,
miscellaneous supplies to maintain the arrays, and food for "pit trapped” animals. Annual
field cost for sx gtes is $26,520. Data reduction, analysis, report preparation, and
adminigtration costs would be $14,500 annually. Totd annual cost for sSx monitored Stes,
not including cost of array inétallation, would be $41,022 ($6837/site/year). The initia
year's cost including array installation would be $51,820.

Arroyo Southwestern Toad Surveys

The focused survey protocol for arroyo southwestern toad was devel oped by the USFWS.
Riparian plots in seven locations (Table 5-6) will be surveyed once every three years.
Three site visitswill be made between late March and late May by qualified and permitted
biologigs familiar with the male arroyo toad's breeding cal and identification of toad eggs,
tadpoles, and adults.

Time of Day. Surveys should occur between 1 hour after dusk and midnight on nights
lacking a full moon. Surveyors must be silent during surveys so as not to distu_rb cdling
toads. Strong flashlights are used to visually identify adult toads, otherwise lighting should
be kept to aminimum. Surveyors must not enter the water near mating pairs, and minimize
their timenear mating pairs. Do not handle any toads.
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Survey Weather Conditions. Avoid surveying on night when air temperatures at dusk are
less than 55 °F or during rain, high winds, or flood flows. Surveys are best conducted
after warm spring rains.

Survey Routes. Survey along the bank of the watercourse 10 ft back from the water's
edge. If possible, survey up one bank and back along the other, concentrating on open
habitats adjacent to suitable breeding habitats. Stop, listen ahead for calls, then proceed to
the next listening point until al suitable habitat has been covered. Shine abright light ahead
to detect eyeshine as well as keeping a visual survey for toads at close range. If stream
crossings are necessary, they should be accomplished at the downstream ends of potential
breeding areas or on stable substrate, to avoid trampling eggs or larvae, and to avoid
clouding the water with silt, which can smother eggs and young.

Detailed Recording of Sighting Information. Each sighting of atoad, egg mass, or group
of tadpoles must be entered as a separate line on the standard field form, as well as on a
field topo map of the plot. This map should be at leest 1”=200" (1:2400) scde. Other
species observed should be noted, and other sensitive species recorded and mapped.

5325 Grassand (Raptor) Monitoring '

Monitoring populations of golden eagles, northern harriers, and burrowing owlsis difficult
due to their large home ranges and varied nesting requirements. Burrowing owls are a
semi-colonial species that nest within grasdand habitats. All known burrowing owl
breeding locdities within the preserve should be monitored for level of occupation; thus,
grassand plot delineation needs to account for the known distribution of burrowing owls.

Survey Freguency. Grassand plots used to monitor these three raptor species will be
surveyed eight times for raptor use from July through September. This is the time period
when family groups can be detected and an index of productivity can be estimated.

Time of Day. Each vigt to amonitoring plot will be limited to the mid-day (0900 to 1500

hours), which is the time of day when birds are most active over grasdand habitats. The
duration of asite visit will be at least 3 hours (cumulative effort: 30 field hours per plot).
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Areal Coverage of Sur\}ey. Survey routes will be varied relative to time of day between
vidts. Two adjacent grasdand plots will be surveyed in one day whenever possible in
order to minimize travel time.

Detailed Recording of Sighting Information. All raptor species sightings will be recorded
on standard field forms (Appendix F), as well as on a standard field topographic map
(e.g., the orthophotographic base maps discussed in Section 34.14) of the plot.
Information to be recorded includes species, number of individuals, age class
(adult/juvenile), and behavior during observation. Nesting locations of burrowing owls
and northern harriers dso will be mapped. In addition, sightings of other raptors and other
senditive species, such as grasshopper sparrow, will be documented. '

5326 Data Analyss

Data analysis for wildlife species will utilize trend analysis methods. The datistical
analysis of time-series data for trends has received extensive atention (e.g., Ralph and
Scott 1981; Verner 1985; Sauer and Droege 1990; Gerrodette 1987, 1993). Once a
sufficient time-series of data poi,nts for each plot is developed, long-term trend analyses can
be conducted by the wildlife agencies. The number of years of data necessary to reliably
identify along-term population decline is dependent on the variability of the data. Time-
series with high variability will require longer time frames for a definitive detection of
population decline. In the short-term, presence/absence and relative abundance of each plot
and the cumulative total for al plotswill be calculated for each monitoring cycle. For the
focal coastal sage scrub species, the number of occupied Stes, Site turnover rate, and
change in plot population size between years will be indicative of at least short-term
variation in loca population levels which can be related to weather and site conditions
(e.g., cold weather induced popul ation decline). Autocorrelated fluctuationsin population
Size between sites can be discerned. The degree of inter-site correlation will likely be a
function of distance between sites. If anegative population trend is detected, then amore
intensive investigation of the potential causes of the population decline (e.g., cowbird
parasitism) should beinitiated.

5.3.3 Schedule

The anima monitoring program will be scheduled so that staff time is available to complete
the monitoring program for coastal sage scrub birds, grassland raptors, and arroyo
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southwestern toads over athree-year cycle. Each survey effort will be conducted once
every three years and should be staggered to minimize staffing and budgetary conflicts.
Upland reptile species sites will be monitored every other year, with half of the sites
monitoredinagiven monitoringyear.

534 Products

A monitoring report documenting the results of the year's survey efforts will be prepared
within sx months of the completion of field work. This report will identify any
management actions (eg., more detailed investigations) required to clarify or resolve
problemsidentified by the monitoring program.

535 Cod

Thirty field hours per plot for each species group is the assumed level of effort for coasta
sage scrub and grassdand plots for wildlife monitoring. This assumed levd of effort was
used to edtimate costs. According equal effort per plot across years will provide
comparable indices of abundance and dlow for detection of long-term trends. The cost per
plot (in 1996 dollars) varies from $2,700 to $6,837 for the focal animal species surveys
(Table 57). The annual codts for these survey efforts vary from $27,160 to $83,700.
The total cost to complete a three year cycle of animal surveys is approximately $226,104.
Codsin Table 5-7 do not include preparation of a comprehensve report, which is required
every threeyears. The tota cost for a comprehensive report that encompasses dl wildlife
monitoring is estimated to be $7,000. Monitoring and report costs assume al monitoring
locations have been dedicated to the MSCP preserve; however, this may occur over a
period of several years. Additional costs associated with acquisition of digital
orthophotography are discussed in Section 344.
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Table 5-7
COST ESTIMATE FOR ANIMAL SPECIES MONITORING

Coadtd Sage Reptile Arroyo Grassand
Scrub Birds Species Toad (Raptors)
(311 (12)2 (7)1 (10)1
Field Effort $2,000 $4,420" $2,880 $2,000
(Per Plot)
DataAnalysis/Report ~ $11,300 $8,500 $4,000 $7,200
Preparation
(All Plots)3
Coordination/Senior  $10,000 $6,000 $6,000  $6000
Review
(All Plots) .
Totd Codts $2,700 $6,837 $3,8380 $3,300
(Per Plot)
Tota Costs $83,700 $41,0224 $27,160 $33,200
(Per Survey Year)

' Number in parentheses = number of monitoring locations to be surveyed once every three years.
Monitoring and report cogts assume al monitoring locadons have been dedicated to the MSCP preserve;
however, this may occur over aperiod of severa years.

2 Reptile diversity sites monitored every other year, six sites in each year.

Does not include the cost of comprehensive reports, which are estimated a an additional $7,000 every

three years (see Table 9-1, Section 9.0).

4 Initid year's cogt is $51,820 due to installation of pit trap arrays.
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6.0 REPORTING PROGRAM

The reporting program will be the primary vehicle for (1) providing monitoring results and
(2) notifying presefve managers of habitats or species within their jurisdictions that require
specific management activities. Key components of the reporting program will be
comprehensive monitoring reports (preparéd every three years) and resource-specific tatus
reports (prepared in each of the intervening two years between comprehensive reports).
Where monitoring indicates that biological resources areimminently threatened and in need
of immediate attention, interim letter reports may be used to document problems and notify
the appropriate personnel in amoretimely fashion. All monitoring reports will be reviewed
by the USFWS and CDFG. The reporting efforts will achieve the plan objectives of
describing new biological data, providing results of impact evaluations, evaluating
management activities and enforcement difficulties, and evaluating fun’dmg needs and the
ability to accomplish resource management gods.

A comprehensive monitoring report will be prepared every three years, and will include
both a synthesis of dl data collected in the preceding three years and an analysis of overal
trends in biological resources. Because of the schedule for various monitoring activities
(Table 6-1), not al resources will be covered in every comprehensive monitoring report.
This report will:

* Summarize monitoring efforts, according to each of the major monitoring
categories (permanent habitat losses, temporary habitat losses, habitat viability,
corridors, covered species). Monitoring results can be grouped according to the
subarea in which they occur, although an overview of the entire MSCP
preserve, or a least an area larger than a subarea, will be important for certain
biological resources (e.g., gnatcatcher).

«  Identify management needs and provide specific management recommendations
for the coming three-year period.

» Prioritize management needs within each subarea.

Evaluate monitoring priorities for the coming three-year period and detail any
proposed shifts in monitoring priorities.
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Table 6-1
MONITORING AND REPORTING SCHEDULE

MONITORING YEAR
JO0___ 1Ll 12, 13

_TYPE OF MONITORINGIREPORTING

sTemporary Habital Changes X i X X X
*Hapitat Value X X X X X

CORRIDORMONITORING (2972

MO

NITORIR Ee

*Plant Species?
- Field Monitoring

| First Priority/Annuals or Herbaceous Perennials [ X | X [X |X [X [X [X X [X [X [X [X [X JX [X [X [X |X |X [X [X
First Priority/Shrubs X X X X
Second Priority/Annuals or Herbaceous X X X X X X X X X X
Perennials
Third Priority/Shrubs X X X X

- PhotoPlot Monitoring (all species) X X - I X X X
*Anima Spedes

- Gnatcatcher (31)2 X X X X X X X

- CactusWren (3 1)2 X X X X X X X

-~ Reptiles (12) X [X X |X [X [X [X X [X [X |[X [X [X [X |X [|X |X [X |[x [|[X [x

- Arroyo Southwestern Toad (7)2 X X X e X X X

= Raptors( 10)2 X X X X X X X

I Number of locations to be monitored once every 5 years.

2 Number of locations to be monitored once every 3 years

3 SeeTable 53 for number and fretl)e cy of plant species monitoring.

4 Tota of 12 sites; only 6 sites will be monitored in agiven monitoring year.

5 Statusreportsshall be prepared only for biological resources monitored during that year.




» Evauatefunding needs for the coming three-year monitoring period.

Resource-specific status reports will be prepared on a yearly basis (except when a
comprehensive report is scheduled) for dl biologica resources that have been monitored
during that year. These reports will summarize data and provide a brief synopsis of
resource status, problem areas, proposed management recommendations, and a schedule
for implementation of management activities. Threats to resources that require immediate
action or a change in the monitoring schedule will be detailed. These reports also will be
used in preparing the comprehensivereport.

Interim letter reports will be prepared on an as-needed basis, and only where monitoring
indicates that immediate management action is required to preserve biologica resources.
These reports will describe the problem and provide specific management recommendations
to the appropriatejurisdiction(s)/special districts to correct the problem. Issues outlined in
the interim letter reports should be described in more detail in the status or comprehensive
reports (including supporting data).
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» Evauatefunding needs for the coming three-year monitori ng period.

Resource-specific status reports will be prepared on a yearly basis (except when a
comprehengive report is scheduled) for al biologica resources that have been monitored
during that year. These reports will summarize data and provide a brief synopsis of
resource status, problem areas, proposed management recommendations, and a schedule
for impl er_hentati on of management activities. Threats to resources that require immediate
action or achange in the monitoring schedule will be detailed. These reports aso will be
used in preparing the comprehensive report

Interim letter reports will be prepared on an as-needed basis, and only where monitoring
indicates that immediate management action is required to preserve biological resources.
These reports will describe the problem and provide specific rhanagement recommendations
to the appropriate jurisdiction(s)/special digtricts to correct the problem. Issues outlined in
the interim letter reports should be described in more detail in the status or comprehensive
reports (including supportingiddtaPage | ntentionally Left Blank
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7.0 REMEDIATION AND ADAP_TIVE MANAGEMENT

Report documents will provide specific management recommendations to reverse declining
trends in habitat or species populations. Although it is difficult to anticipate the types of
remediation that will be requked prior to monitoring, potential actions may include the
following:

«  Fencing, signage, or redirecting trails to protect habitat or species populations
- from trampling or other adverse, direct impacts,

* Remova of invasve exotic plant species to protect native habitats, plant
populations, and wildlife vaues,

* Removad or control of nonnative anima spedes (eg., cowbirds, fera cas) to
protect nativeanimal populations,

» Erosion control measures to protect key habitats or populations of covered
Yoedies

» Habitat enhancement to provide pollinator habitat, breeding areas for covered
wildlife spedes or structurd diversity for covered wildlife goedies

» Habitat restoration to reverse the effects of habitat disturbance and/or improve
habitat quality for covered species where natural regeneration processes are
expected to be unacceptably dow or delayed;

» Prescribed burns (or aternative, mechanized methods) to revitalize senescent
stands of habitat or promote germination of fire-adapted covered plant soecies
(note: prescribed burns likely will be limited in urbanized portions of the
reserve);

* Plant population enhancements where preserved population numbers become so
low due to human- or environmentally-induced factors as to threaten the
continued viability of the population, and where suitable habitat and other
factors necessary for surviva ill exigt; and
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» Plant population reintroductions in areas where species populations have been
inadvertently extirpated, or into historical but unoccupied habitat where overal
number of populationsislessthanfive.

Adaptive management may include reconfiguring preserve boundaries to include more or
different habitat if agoedes is declining, or reprioritizing monitoring efforts.

Implementation of management activities will be the responshility of individua subareas.
Monitoring results and the resultant degree of management required may result in ashiftin
monitoring priorities over time, as mentioned above. For example, if a specific population
proves to be stable over a period of time (eg., 10-20 years), then the frequency of
monitoring may be reduced, particularly if its habitat and physical Ste characteristicsremain
unchanged and another species or population requires more intensive'monitoring due to
declining trends. The remediation and adaptive management program will achieve the .
objectives of providing correcting actions where (1) resources are threastened by land uses
in and adjacent to the preserve, (2) current management activities are not adequate or
effective, or (3) enforcement difficulties are identified.
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80 RESEARCH RECOMMENDATIONS

Following is a summary of recommendations for future studies that would advance our
knowledge and improve our ability to manage for the covered species and their habitats.
Population and distribution studies, for example, could aid in the characterization and
prioritization of areas for preservation or the refinement of preserve planning area
boundaries in subarea planning, While other studies would help in managing preserve areas
and individual target pecies once preserves are established. Some of these studies may be
conducted as part of future subarea and project planning efforts, whereas others will be the
focus of longer-term university or agency research projects. These research
recommendations are not included in the monitoring plan budget.

The research recommendations provided below can be grouped into severa generalized
categories, including basic inventories, taxonomic studies, core and linkage studies, habitat
and life history studies, population biology and genetic studies, habitat restoration and/or
population reestablishment studies, and management studies. These recommendations are
consistent with the research agenda recommended by the Scientific Review Pandl for the
State's Natural Communities Conservation Planning (NCCP) program. Additional
recommendations may be generated based on results of the monitoring program and/or
findings of the studies recommended below.

Inventories

* Conduct reconnaissance level surveys of large representative subplots (ca.
300 acres’in Sze) within the easternmost area of the MSCP study area where
biologica resource information is considered insufficient to assess biodiversity
and habitat value.

» Conduct surveys to better determine the distribution and/or extent of certain
covered species (eg., Lotus nuttallianus, Cordylanthusorcuttianus, Ambrosia
pumila).

Taxonomic Studies

* Conduct taxonomic studies or otherwise resolve the taxonomic validity and
thus, the legal status of certain covered plant species (eg9., Caulanthus
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stenocarpus, Erysimum ammophilum, Opuntiaparryi var. serpentina, Solarium

tenuilobatum).

* Invedtigate the recent merging of Corethrogyne filaginifolia var. linifoliainto the
more common and widespread taxon, Lessingiafilaginifolia var. filaginifolia.
This will require further studies on the distribution and morphologica
differences between these taxa (Skinner et al. 1995).

Core and Linkage Studies

» Using vegetation and topography, identify potential aternative wildlife
corridors and habitat linkages between proposed preserve aress. Assess the
relative use of potential linkages by tracking focal covered animal Species.
| dentify opportunities to enhance degraded linkages (eg., retrofit existing roads
withwildlifeundercrossings, restore disturbed vegetation, usefencing, etc.).

» Conduct multi-year nestling banding programs of California gnatcatcher and
coastal cactus wren within and adjacent to the following regiona habitat
linkages (listed in order of priority): ‘ |

- LakeJennings/Iakeside/Crest/El Cajon
- Los Penasquitos Canyon/Beeler Canyon/South Poway
- Los Penasquitos Canyon/Black Mountain/Santa Fe Valey
- Rancho de Rey/Poggi Canyon/Lower Salt Creek/San Migud Mountains
- Lower Sdt Creek/Spring Canyon
- Rancho Cielo/Santa Fe Valley/Lake Hodges
- LakeHodges/San Pasqual Valley/North Poway
- South Poway/Central Poway/North Poway
- South Poway/Santee/Miramar/Mission Trails
- South Poway/Vicente Reservoir/Lake Jennings

Potentially suitable habitat for gnatcatchers and cactus wrens within 5 miles of
the banding locations on the opposite end of the presumptive dispersa corridor
should be surveyed between July and November to detect banded nestlings that
have dispersed.
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Habitat and Life History Studies ' = -

Determine the ecological requirements and life histories of covered plant
goedies. This information would complement the long-term status monitoring
of key covered plant pecies, and would provide the practical information
necessary to enhance or establish populations.  Specific studies might focus on:

- Speific habitat requirements;

- Reproductive, pollination, and dispersal Strategies,
- Sead and pollen viability sudies;

- Germination requirements,

- Seedbank ecology; and

- Seedling mortality studies.

Population Biology and Genetic Studies

110921000 -

On a species-specific basis, determine (1) the minimum sze for viable
self-sugtaining plant populations, (2) the effective sze (generdly larger than the
minimum size) for viable salf-sustaining plant populations, (3) the minimnm
and optimum densities of stable plant populations, and (4) the optimum level of
relatedness between outcrossing individuals (Messick 1986).

Monitor representative populations of focal target animal species (California
gnatcatcher, coastal cactus wren, willow flycatcher, burrowing owl, golden
eagle, northern harrier) to estimate variance in demographic parameters and

dispersal capahility.

Conduct genetic studies of populations of coastal cactus wren and willow
flycatcher to assess relative levels of genetic variation within and between
populations.

Conduct inter- and intrapopulational genetic analyses of representative
populations of covered plant species

Monitoring Plan . 8-3



Habitat

Restoration and/or Population Enhancement/Reintroduction Studies

Using results of studies above, conduct and monitor small-scale habitat
restoration studies within the preserve system. The restoration of native
grasdands, wetlands, and verna pools would be of particular vaue.

Create coastal cactus wren breeding habitat (i.e., cactus patches) between
existing occupied habitat to increase the viability of this species.

Using results of the studies above and species overall distribution and risk
status, i dentify candidatesfor popul ationenhancement or reintroduction studies.
Conduct and monitor small-scaleenhancement, trans ocation, or reintroduction
studies. !

Establish and maintain seedbanks in conjunction with recognized institutions for
certain covered plant goecies as a guarantee against extinction and as aposshble
source of research and enhancement/reintroduction material.

Management Studies *

Deveop and implement watershed management plans for coastal drainages and
their estuaries.

Conduct and monitor smal-scae experimenta burns to determine the
effectiveness (and appropriate methodology) of fire as a management tool for
specific covered species and priority habitats.

Conduct and monitor small-scale experiments that use aternative methods
(e.g., mechanical chopping) to simulate the effects of burns on species or
habitats in areas where burning is not appropriate due to public safety concerns.
These experiments would be most appropriate for species that germinate in
response to increased light (or decreased canopy cover), rather than those
species that germinate in response to heat or specific chemicas in the charate.
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90 COST SUMMARY

Table9-1 presentsasummary of coststoimplement themonitoring programover a10-year
period. Codts per year range from $182,742 to $460,100. Note, however, that the
preserve system will not be dedicated dl at once, but will be developed over aperiod of
time. Thus, actua costswill be dependent on the number of monitoring locationsthat have
been dedicated to the MSCP preserve system in any one monitoring period, and the species
and habitats within those locations to be monitored. Refer to Sections 3.2.4, 3.34, 344,
4.4, 514, 525, and 535 for a breakdown of costs. Codts presented in Table 9-1 do
not include remediation and adaptive management (Section 7.0) or any of the research
recommended in Section 8.0.
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Table 9-1

SUMMARY OF MONITORING COSTS

Typé of Monitoring

Monitoring Y ear

2 3 4 5 6 7 8 9 10
Habitat Monitoring (29)!
» Temporary Habitat Changes $6,000 $6,000 aca . . —-
* Habitat Vaue $117,740 $70,383 - wi s o
Corridor Monitoring (29)2 $75,840 - - $75,840 — - $75,840 - - $75840
Covered Species Monitoring
+ Climatic Data $2000 $2000 $2000 $2000 $2000 $2000 $2000 $2000 $2000
* Plant Species?4
- FiddMonitoring
RS Prony B @ WO g7 W e w70 Wa s
- HrstPrior I€s 720 720 ,800 720 720 800 0 720 180  $52,720
Second Priority Species -~ $37,90 —  $37,9%0 —  $37,90 —  $37,990 —  $37,9%0
- Third Priority Species — - $26,640 —  $6,640
- Habitat Monitoring $15, 480 - — - $15,480
* Animal Species .
- Coastal Sage Scrub Birds (31)2 483, 700 - $83, 700 - $83 700 —  $83 700
- Reptile Diversity (12)3 $1,80 $41,02  $41,022 #1022 #4102 $41,022 #4102  $,02  $ML02  $41,02
- Arroyo Toad (7)2 — $27,160 — 27,180 $27, 160 -
- Grasdand (Raptors) (10)2 — 7§33,200 N B ~
- Comprehensive Reports $7, 000 $7,000 _— —  $7,000 &
Total CQosts $460,100 $194,062 $109,82  $293,242

$182, 742 $230,645 $255,282 $194, 062 $109,822 $319, 882

Note: Costsassumeall monitoring locations have been dedicated to the MSCP preserve and al are being sampled. However, actual costs for any given monitoring year will depend on the number
of monitoring locations actually preserved at that time. SANDAG costs for satellite change detection analyses for Iand uses and habitats are not included.

I Number of locations to be monitored once every 5 years.
2 Number of locations to be monitored once every 3 years.
3 SeeTable 5-3 for number and frequency of plant species monitoring.
4 Comprehensivereport costsareincludedinthecost for field monitoringfirst priority covered plant species.
3 Sitesmonitored once every two years, half the sitesin any one monitoring year.
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APPENDIX A

DATA FORMS FOR HABITAT
VALUE MONITORING



DATE/MONITOR(S)
HABITAT TYPE
MONITORING LOCATION
SAMPLING STE NUMBER
PHOTODOCUMENTATION
MAPPING OF DISTUBANCE

FIELD DATA COLLECTION FORM
HABITAT VALUE MONITORING

PLOT NUMBER

YESORNO IFYES PHOTONUMBER
YESORNO

UADRAT NO. |SPECIES

STRATUM' |STATUS? COVER RANGE MIDPOINT _|DENSITY*

'Stratum = Tree (T); Shrub or subshrub (S), Herb (H); Ground (G). Ground includes plant litter, bare ground, rock.
*Status = Native or naturalized (N) or Invasive (1).

*Cover Class:
Cover Range (%)| Cover Range Midpoint (%)
95-100 97.5
7595 85
50-75 625 -
2550 375
525 15
15 3

“Indicate density (number of individuals).

ADDITIONAL NOTES (Note natural or human-induced vegetation, surface, or subsurfacedisturbance):
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Ty

DATA REDUCTION FORM
HABITAT VALUE MONITORING

HABITAT TYPE
MONITORINGLOCATION MONITORNG PLOTNUMBER
SAMPLING SITENUMBER SAMPLING SITE TYPE'

l. COVER

1] 2| 3] 4] 5| 6] 7] B 910'1112131415!51?18192021[22232425252?2329

Mative Trees
Invasive Trees

Naliva Shrubs or Subshrubs:
Invasiva Shrubs or Subshruba
Nallve Herbs

Invasive Herbs

Ground

Il. DENSITY

oev.Jvan’

Nativa Trees

Invasive Troes

Native Shrubs or Subshrubs
Invasive Shrubs or Subshrubs
Nalive Herbs

mslvn Herbs

Ground

JIl. FREQUENCY

iNalive Troes

Invasive Troees

Nativa Shrubs or Subshrubs
Invasive Shrubs of Subshrubs
Native Herbs

Invasive Herbs

Ground

1Sjle Type = "Edge," “Interlor to Edge,” of "Gore™: *Can also be soned and/or analyzed by species: ’Indicate cover class value 19 @€ quadrat; ‘STD. DEV. - Standard Deviation; 3VAR. = Variance
*indicate density (number ol individuals) for each quadral; Nindicate Irequency (presence or absence) lor each quadral.




HAB ITAT TYPE
MONITORING LOCATION
MONITORING PLOT NUMBER

. COVER

FINAL SUMMARY FORM

HABITAT VALUE MONITORING

HABITAT COMPONENTS'

MEAN

STD. DEV?

VARIANCE

1 2 3

SAMPLING SITES? SUM

Native Trees

Invasive Trees

Native Shrubs or Subshrubs

Invasive Shrubs or Subshrubs

Native Herbs

Invasive Herbs

Ground®

Il. DENSITY

HABITAT COMPONENTS'

SAMPLING SITES? SUM

MEAN

STD. DEV.?

VARIANCE

Native Trees

Invasive Trees

Native Shrubs or Subshrubs

Invasive Shrubs or Subshrubs

Native Herbs

Invasive Herbs

Ground”

. FREQUENCY

HABITAT COMPONENTS!

SAMPLING SITES? SUM

MEAN

STD. DEV.?

VARIANCE

Nativa Trees

Invasive Trees

{Native Shrubs or Subshrubs

Invasive Shrubs or Subshrubs

Native Herbs

Invasive Herbs

Ground”

"Habitat components can also be analyzed by species rather than canopy layer, or by native versus invasive species.

zSampIing Site 1 = "Edge." Sampling Site 2 = "Interior to Edge," Sampling Site 3 = "Core."
%std. Dev. = Standard Deviation

“Ground can include plant litter, bare ground, or rock.
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APPENDIX B
COMMON INVASIVE EXOTIC PLANT SPECIES



Appendix B

COMMON INVASIVE EXOTIC PLANT SPECIES

(Partial Listl)

Scientific Name

Common Name:

Acacia Fp. Acacia
Ailanthus altissima Tree-of-heaven
Arundo donax Giant reed
Avena p. Wild oat
Bambusa pp. Bamboo
Brassica pp. Mustards
Carpobrotus edulis Iceplant
Cortaderia Sp. Pampas grass
Cotoneasterpannosa Cotoneaster
Cynodon dactylon Bermuda grass
Cytisus monspessulanus French broom
Cytisus scoparius Scotch broom
Eucalyptus spp. Gum
Foeniculum vulgare Fennel

Hedera helix English ivy
Mesembryanthemum chilensis Ice plant
Muehlenbeckia complexa Méttress vine
Nicotiana glauca Tree tobacco
Pennisetum setaceum Fountain grass
Phragmites communis Common red
Pyracantha angustifolia Pyracantha
Ricinus communis , Castor bean
Robinia pseudoacacia Black locust
Salsola australis Russian thistle
Schinus molle Cdifornia pepper
Schinus terebinthifolius Brazilian pepper
Senecio mikanoides Germanivy
Sparteum junceum Spanish broom
Tamarix p. Tamarisk

Ulex europaeus Gorse

Vinca major Periwinkle

1" See dso the Jepson Manual (Hickman 1993) for a list of species considered legally noxious by the State of
California and the California Exotic Pest Plant Council (CAEPPC 1994) for a ligt of exotic pest plants of greatest
ecologica concern in California.
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MSCP WILDLIFE CORRIDOR MONITORING PROTOCOL -
FOR SURVEY AND TRACKING STATION DATA COLLECTION

The following three data sheets should be filled out during each monitoring vigit to a
wildlife corridor: ;

MSCP Wildlife Corridor Survey Data Sheet
MSCP Wildlife Corridor Tracking Station Data Form
MSCP Wildlife Species List Form

These forms should be accompanied by map(s) of the entire corridor study area and should
be augmented by detailed field notes. At the end of the monitoring period al field maps
and data sheets should be turned in. Summary data sheets compiling the raw datainto a
format ready for computer entry should aso be turned in. Samples of the resulting
computerized database are attached to ensure information is collected in the proper format.

Instructions for Collecting Data and Filling Out Data Forms

Wildlife Corridor Surveys

MSCPWildlife Corridor Survey Data Sheet
This data sheet records al animals detected during each walk-through survey of the

corridor study area. A map should be used for each survey to show the locations of each
focal/sensitive goecies The map should be labeled with corridor ID, date, and observer
name(s). Observation times for.each focal/sensitive gpecies location should be noted (start
and finish timesif the animal isfollowed for greater than 5 minutes).

Header information on the data sheet should always be filled out completely. 1f morethan
one corridor is visted in afield day, a separate data form should be filled out for each
corridor. Record al map numbers for each corridor study area. Time start and time finish
for each survey isimportant in determining field effort and allowing comparison of results
between survey areas. If the survey is interrupted for more than 10 minutes, note the
length of time the survey was interrupted. Information concerning weather conditions
(minimum and maximum encountered during the survey period) isimportantininterpreting
the results of each survey.
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Primary focal spedies include Cdlifornia gnatcatcher, coasta cactus wren, coyote, mountain
lion, bobcat, and mule deer. Secondary focal or sensitive species include any species
considered sensitive by state or federal governments, other species on the MSCP target
gpedies ligt, and species that are of significant loca concern. All sign or visua sightings of
primary and secondary focal species should be entered onto the map and onto the data
sheet. An unigue numbering system should link the information on the map with the data
sheet. It is important not to double count anima sign (eg., scat and tracks) detected on
previous surveys. To avoid double counting bring copies of previous field maps showing
the location and number of sign detected previously. For each visua sighting the number,
age, X, and pairing status of individuals should be determined, as feasible. The "No.
Heard/Not Seen" column applies primarily to birds that were not visualy detected. It is
important to map the location of birds detected only by vocalizations. All visua sightings
of foca individuals should be recorded on the maps and data sheets even if individuals
were thought to be detected on a previous survey.

MSCP Wildlife Corridor Survey Summary Form

At the end of the monitoring period information for primary foca species should be
summarized into cumulative counts of mammal sign and numbers of resident and
digpersing birds. These data are summarized on the Wildlife Corridor Summary Form and
on aclean map. Using oot mapping interpretation, information should be compiled so that
resident or dispersing pairs and individuals are only counted once on summary maps and
data sheets

MSCP Wildlife Corridor Survey Database

Two databases will be created from the corridor survey data, one for focal bird species and
one for mammals. Information on primary foca species will be input, but data on
secondary species will be entered only if there are sufficient funds and time available to do
so. Examples of the databases with data entered are attached.

Wildlife Corridor Mammal Tracking Station Data

MSCP Wildlife Corridor Mamma Tracking Station Data Form

This form should be filled out during each visit to a corridor. Data from multiple stations
within asingle corridor may be entered onto one form. Header information should be filled
out completely. “Tracking Station ID" refers to a unique numbering system for each
tracking station, with no replication of numbering between corridors. These numbers link
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tracking station data to large scae corridor maps showing the specific location of each
station. "Tracking Method" refers to the substrate at the tracking station (eg., sand,
graphite powdered cards, lime chalk, or acombination of methods). If a speciesis detected
at astation an "X" should be entered into. the appropriate species column for that station. If
atrack's identity cannot be determined, pictures should be taken of thetrack(s). If graphite
cards are used they should be saved when possible. These precautions alow for future
identification of the tracks. Other species detected at the tracking tation should be listed in
the "Other Species’ column. Fidd notes should clearly describe any unusual tracks, the
number of individuas detected, any information on the activity of the animal at the tracki ng
station, and any other interesting observations.

MSCP Wildlife Corridor Mammal Tracking Station Database

For the wildlife corridor mammal tracking station database, information should be
summarized (by species) for cumulative vigits to each station. The number of visits to a
gation when the focal spedies was detected should be entered. The proportion of vidts the
Soecies was detected at the station can be cal culated by dividing the number of visits it was
observed by the total number of vidits to the station. Summarized data should be entered
into the appropriate columns of the database form.

1

Wildlife Species List

MSCPWildlife Corridor Species List and Species Richness Database

The species list form should be filled out for each field visit and al detected vertebrate
species should be checked off or written down in the appropriate sections. At the end of
the monitoring period, dl species sighting information should be compiled into the MSCP
Wildlife Corridor Species Richness Database (see example). The name of each species that
was detected should be entered under the "Species Name" column (list by taxonomic
~ groups as shown on the species list form). Header information (eg., Corridor 1D, Map
No., Sur. Year, and Totd Vidtsto Station) should be listed for each row of the database.
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MSCP Wildiife Corridor Survey Data Sheet
(Rl out this form, atracking station form, and a species list form for each corridor visit)

~orridorED: ; Map Number(s):

Date: ' Observer:

Time Start: Time Finish:

Weather: . Minimum Maximum
Temperature (°F):

Wind (mph):

Cloud Cover (%):

Precipitation (eg., heavy fog, rain, drizzle):

Map Sight.| - No.of | No.of No. of No. Heard/ | Other Sign
No. Focd Species Sightings* | Tracks Scats Not Seen (Explain)

* Enter number of inividual sdetected by sex and ageor pairing status(e.g., 2Ad. Male, 1Ad. Pr.,3Juv, etc..)
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MSCP Wildlife Corridor Summary Form

(For each corridor fill out this form for each year of monitoring)

Corridor 1D:

Survey Period:

Map Number(s):

Cumulative Hours of Fidd Effort:

Obsrvers

Detected Focal Mammal Species

Firg Priority
Foca Species

No. of
Tracks

No. of
Scats

No. of
Sightings

Coyote

Mountain Lion

Bobcat

Mule Deer

Other Species (List)

Detected Focal Bird Species

Qualitative Habitat Assessment

(habitat abundance, quality, noise, lighting,
human disturbance, etc.)

Firg Priority

No of Pairs

No of Single Birds

Focal Species

Ad Pr

Juv Pr

Ad/Juv Pr

Fem Ad

Male Ad

Juv.

Unk. Age/Sex

California gnatcatcher

Unk. AgePr

CactusWren

Other Spedies (List)
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MSCP Wildlife Corridor Focal Mammal Species Survey Database

Corridor
ID

Map
No.

ToL Hours
Effort

Focd
Species

Total
Sign

No. of
Tracks

No. of
Scats

No. of
Sightings
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MSCP Wildlife Corridor Focal Bird Species Survey Database

ICorridof
ID

Map
No

Species

Sur.

Year

Tot Hours
Effort

Total
Birds

No.
Pairs

Indiv.

No. Singll Number of Pairs by Age/Sex

Number of Unpaired Individualsby Age/Sex

Ad.Prs.

Juv. Prs.

Unk. AgePrs.

Fem. Ad.

Male Ad.

Juv.

Unk Age/Sex




MSCP Wildlife Corridor Tracking Station Data Form
(Fill out this form, awildlife corridor survey dataform, and a species list form for each corridor visit)

Corridor ID: Map Number(s):

Date: Observer:

Tracking Tracking Presence of Species Tracks at Station (X = Species Detected)
Station ID Method Coyote | MountainLion | Bobcat | MuleDeer |Other Spedies (List)
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M SCP wildlife Corridor Mammal Tracking Station Database

Corridor
ID

Tracking
Station 1D

Map
No

Sur.

Y ear

Tot Vists
toStation

Foca
Species

No. of Visits
Species Detected

Proportion of Visits
Species Detected
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!

P COMPLETE SPECIEf LIST

Corridor 1D

‘DATE

OBSERVER

-

FISH

.MPHIBIANS

{EPTILES

VAMMALS

'ERTEBRATES

LOONS
—_Regnroaesd Loon
_  Facic Loon
___Caommon Loon

GREBES .
_Pled-billed Grebe (B]
___Homed Greba

T Ped-necked Graba *
“Eared Grede (B)

_ Western Greba (B)
__Clark's Greba (B)

ALBATROSSES
___Shorttailed Albatross *

_ Blackfocted Albatross
—_Laysan Albgross *
FULMARS 4 SHEARWATERS
—_Nernhem Fuimar
—Cook’s Patrel
___Pinkdootad Shearweter

TROPICBIRDS

1 __Red-billed Troprcbird

Red-tailed TropicbM <
—
BOOBIES
—_Masxed Booby -« -
— Blue-looted Booby *
___Brown Booby

PELICANS
___Amencan Whita Pelican
___Brown Pelican -

CORMORANTS
___Doubla crestad Cormerant (B)
" Branars Comenre (&)
—_Pelame Carmarant

DARTERS
Anhings *

FRIGATERIRDS
___Magnsficsnt f igatebird

BITTERNS 4 HERONS
—Amencan Bittern

_ Leam Bitern (B)

—Gresl Biua Heron (B)
—_GreEgmt (B)

___Snawy Egret (B)

_ Lia Blua Meron (B).

. Tricolored Heron

_ PeadishEgrt - _, =
—Came Egrmt (B)
___Geeen-bacxed Heren (B)

__ Black-crownaed Night-Heron (B)
Yellow-crowned Night-Heron «

IBISES 4 SPOONBILLS
___Whita Ibis *
—_White-faced Ibis (B)
—_Roseata Spoantill *
STORKS

—_Wood Stork

SWANS, GEESE 4 DUCKS
_' i i I :u=’l *

_ Tundra Swan

_ Gureater White-iromed Goosa
—_Snow Gooss

Rosa’ Goosa

Bram

—_Canads Gooss
_ Woed Ducs

—_Oreerwinged Teal (8)

cC.1m

13

Cinnamon Teal (B)

Iililil
f“g

il

Gesster Scaup

AMEFICAN VULTURES
__Turkey Vulture (B)
__Calfornia Condor ()

KITES, EAGLES 4 HAWKS

___Perearnna Falcon (B)
___ Prwiria Falcon (8)

RAILS, GALLINULES 4 COOTS
__ Black Rail  *

___Clapper Rail (B)

—_Vieginia Rail (8)

__Som

—_Purpla Gallinula *
__Common Moathen (8)

_—_Amancan Coot (B

CRANES
___Sanahill Crana *

PLOVERS

___Amencan Oystercatcher *
_Black Oywtercatcher

STILTS 4 AVOCETS
Black-necked Stin (B)

_Amencan Avocst (B)

SANDPIPERS 4 PHALAROPES
___Greatsr Yellowiegs

__tealandQull-
_ Yailow lootsd GUB

| _ Westsm Gull (B]

___Glaucous winged Gull
___Glaucous Gull

_ Blackdegged Ktiwake
__Sabine’s Gul

__ Guil-billed Tam (B]
___CaspianTemn (B)
_Royal Tem IB)
_Elegam Tem IB)
__Sandwich Tem *
_Common Tem

_ Arcoe Tem
__Forste's Temn (E)
_Laast Tem (B)
_Sooty Tem -
_Black Tem

_Black Siimmer (B)

AUKS, MURRES 4 PUFFINS
_Common Murre

: Hormed Puffin

PIGEONS 4 DOVES

_Rock Dove (]

_ Band-lasied Pigesn (B)
_Sponsd Oova (]
___Wnitewanged Dove (8)
_Moummg Deve (B]

_inca Dova *

_Common Ground-Dove 1Bl
__PRuady Grounc-Dove *




| cuexoos & RoaprRuNNERS
___Yallow bélled Cucxoa™

_____ Grester Roaarunner (B)

___Bam Owi (B)

TYPICAL OWLS

—
GOATSUCKERS
____Laaaaf Nighthawn B)
__Common Nighthaws *
__Common Poorwill (BI
— Whip-poor-wiil *

’ BARN OWLS
I )
I
|
i
|
|

-_Tmnoeli Kingoad ’

._Euurn Kingoerd

=_Scrsortaled Flycatcner

LARKS
__Homea Lak (8]

Flammulstied Owl

___ Wewtem Screech-Owi 1B)
__ Grema Homad Owl (B)
Nortftam Pygrry-Owd (B)
____ Burrowing Owi (B8] -
Spoaea Owl (8)
Long-sared Owi (B)
Shor-sarsa Owl

Nortftam Saw-wnet Owl (B)

SWIFTS

___ Black Swit
____Oiimnay Swift

_ Vaux s Swih

___ White-tnroated Swift (8]

HUMMINGBIRDS

Broag-billea Hummingbird

:Xantua Hummingouwd *

Black-chinned Hummingaird (8]

~ Amnas Hummingbird IB)

Coaia a Hummingbird 1B)

___Calliooa rummungbira
__Broad-Uilad Hummngoura *
| fivrloua rHummngeoma
_____Allan a Hummingbird

KINGFISHERS
__ Bettea Kngfiahar (B)

WOODPECKERS

Lowsa' Wooapecker

| Acom Wooapecker IB)

___Red-breasted Sansucker (8]
___Wiliamaon a Sapsucker

Ladder-becxed Wooanecuer

—_ Numall's Wooapecker (S)
___Downy Woodpaekar (B]

__ Hairy Wmm« 18]

WHA SR

_NGMUm Flicker (B) -

TYRANT FLYCATCHERS

Olive-sidea Fiycatcnar (8)

:Gromf Fewea
__Waatam Wood-Pewes (B]

Willow Flycatcher (B)

___Laast Flycascher

Bhu Phoaoa 18]

_E.uum Phoaoa

___Say t Phoaoa (B]

., Vermiiion Flycatcher (B]
__ Dusky-canpea Fiycatener »
Mmuma Fiycatcnar 181

._qul Crastea Fiycatcnar
[T g

" Casun a Kingowd (81
mueh-u-u.c Kingowd
WQﬂcm inaoird (8]

S'WALLOWS

___Purpie Maran IB]
__Trew Swallow 18)
___olat-gresn Swallow 1B1

N. Rougnwingea Swailow (£

:Blﬂl Swaslow

JAYS A CROWS
___ Steder'sJay (8)
___Serut Jay (8)
__ Pirryon Jay
Clarh’s Nutcrackes
Km.nem Crow (8)
_Common Raven (6]

TITMICE
—__Mountain Chickadea(B)
___Plain Temousa (B]

VERDINS
__Vaerain (B)

BUSHTITS
__Busnt(B)

NUTHATCHES
__Red-breasted Nuthaich IB)
__White-breasted Nutnaten (B)
— Pygmy Nuthaten (B)

CREEPERS
__ Brown Creeper (B)

WRENS

__ Cactus Wren (8)
__flock¥ren(B)
—Canyon Wran (8)
__ Bewnck's Wran (B)
___Houaa Wran (B)
__ Wintar Wren
___Maran Wran (8)

DIPPERS
—_Amencan Dipper

MUSCICAPIDS :

___Golden<crowned Kinglet

__Ruby-crowned Kingtet

—Blue-gray Gnatcatcher (B]

— Califorrua Gnatcatener (8]

_ Black-taded Gnatcatcher (8]

__ Wentern Eluesnird (B]

__ Mourmin Bluebird

___Townsand's Salitare
Gray-chestea Thrush *
—_Swamson  Thruah (8)
—Herma Thrush

_Wood Thrusn *

—Amencan Robin (B)

__Vaned Thruan

—Wrenm (B)

MOCKINGBIRDS & 'mmum
__ Gray Catira
Nortftam Mockingtira IB)

Saga Thraanaf

__ Brown Thrasher

__ Benaire's Thraanaf

__ Caldorma Thrasner (8)
— Crisaal Thraanaf gy
__La Coma s Thrasner (B)

SHRIKES
_Loggerhead Shrika (8)

STARUINGS
__ European Staring

VIREOS
W'hlto-.y.d Virao -
___Ball 1 Virao (B]
__ Gray Virao ®)
__ Soldary Virao (B)
__ Yeliow-throaea Virao -
—Humon 8 Vicsa (8]
. Warsling Virao 1B)
__ Philagelptuia Virao
a

EMSERTIDS

__ Blua mnged Warpier -
Golden wanced Warbler -

" Tennesses Warbler

:&vw Warbler (B)

___Nasmnila Warblaf

__ Virgmia's Warbier

__Lucy s Warblaf

___ Normem Panula

__ Yeliom Warblaf (B)

___ Chessmut-sided Warblaf

___Magnoiia Warblaf

___Caoe May Warblaf

__Blacx Blua W

___Yellow-rumped Warblaf (B)

__ Blacx-throatea Gray Warblar (8]

__Townsend's Warblaf

__Hams Warolaf

___Blacx-hroated Green Warblaf

__ Blacxsurman Warblaf

__ Yelow-twoated Warblaf

___Geaca a Warblaf «

___ Pina Warblaf «

_ Prune Warpler

__ Paim Warbler

__ Bay-breasted Warblaf

__ BlacxpoidWarblaf

___ Cendesan Warolaf *

__ Black-and-whita Warblaf

__Amencan Redstan

___ Prethenstary Warblaf

__Worm-aatingWarblaf

__ Owvenbed

___Northem Waterthrush

_ Lousiana Waeterthrush
Kerucry Warbler *

___Pusty Blackbird «
—__Brewsras Blacxburd (8]
___ Gresstaded Gracuia (H]
_ Common Gracxia

__ Bromzed Cowird

__ Brown-headsd Cowoird (B)
___Orchard Oriola
___Hoodad Oriola 81

. Streak-bacxed Oriola *
___Narthemn Oriola 1B)

__ Seom's Oriola (B]

__ Lesser Goldfineh (B)
—Lewranca - Golcfincn (B)
—_Amencan Golcfincn (81
__ Evernng Grosoeax

OLD WORLD SPARROWS
___Houaa Sorrow fj

! FIELD CHECKLIST
of the
BIRDS OF SAN DIEGO COUNTY

Rose-braasiea Grosbeak S
Black-hesded Grospeax (B)

Blua Gresseas (B)

_anuli Busmng (8)

__Indiga Bumang

_"lifm qu .

— Dickcuzam

___Gerwentaied Towhes (8]

_ Rudous-sded Townes (S)

. Califorrea Towhes (B)

Cassn's Sparrow «

Fedous | rowned Sparrow (g
—Amencan Trea Sparmow
___Chippmng Sparrow (B)

Sparrow

" Browere Sparrow
__@-ﬂ chinned Sparrow (5]
__Vesper Sparrow
— L Sparrow (8]

__ Blacx-thromea Sparrow (B)
—Sage Sparrow (B)
Lark

__ Savannanh Sparrow (B)
__ Baird's Sparrow ¢ ¢
Grasshopper Sparmow (8)

Fox Sparrow (B)

Song Sparrow fB)
Uncoin's Sparrow
Swamp Sparrow
__Whtte-throsted Sparrow
_ Goldencrowned Sparrow
YWhite crowned Sparrow
Harma® Sparrow
Darx-syea Junca (8)
McCown 1 Longapure
Laplanc Lengspur

] |"IHII|

Chestnutcoitarsa Longspur
Bobounk

Rea wanged Blackbird (8)
Tﬁcomod Elacxbwd IB)

__Connecoeut Warblaf «
__ Mourmmg W:rc\),{?;a;mf prepared by Guy McCaskle
:Common Yellowtnroat (8) for the
___ Hooded Warnler ;
Wiison & Warblaf SAN DIEGO COUNTY
—Canada Warblaf PARKS AND RECREATION DEPARTMENT
 PReddsced Warblaf -
__Paired Recstan (B) August hotoif
___Yeliow-trsasted Chat (81 = par
___Hepas: Tanager i
__Summer Tanager f ~ BPeCIS o\ to Navabrad 1 the county n recen: hmes
__Scartet Tanager * -~ $PeCIe MgNted f3yyar than 10 bmes i Ma ws125 yaess
—Westsm Tanager (8] Ve s0ecieancw exuroated in the county.
“r . ~ nor scecien 1y In tha county.




MSCP Wildlife Corridor Spedies Richness Database

Corridor
ID

Map
No

Survey
Year

Totd Visits
toCorridor

Species

Name
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QUANTITATIVE METHODOLOGIES FOR MONITORING PLANT
SURVIVORSHIP AND FITNESS PARAMETERS

Pant survivorship and fitness are two parameters that are widely recognized as indicators
of population viability, particularly when assessed in conjunction with other aspects of
population biology. These parameters are not included as part of the field monitoring
program for covered plant species however, because they can be time-intensive and, thus,
add significantly to monitoring costs. In addition, initial indications of population viability
can be obtained using other methods. However, the monitoring plan does recommend that
these parameters be investigated if significant declines in population viability are detected
through other methods. Therefore, a discussion of each parameter is presented below,
along with specific monitoring methods.

Plant Survivorship and Fitness Parameters

Survivorship data, as measured by individua plant mortality, can be used in conjunction
with population Size, age class, and reproductive data to provide an indication of the
stability of a population, its potential for long-term persistence, and the source (eg.,
intrinsic versus extrinsic) of any threats. For example, a species may be short-lived, but
produce enough seed so that population size remains stable over time. Conversely,
individuals of a long-lived species may experience low mortality, but reproduce
infrequently. Because of their relatively long reproductive life, however, these populations
may aso be stable. Species with small populations that experience high mortality and low
levels of fitness face the greatest threats to long-term viability.

Fitness refers to the ability of a species to successfully reproduce, as measured by fruit or
seed set. Research indicates that small populations may be more susceptible to disruptions
of their normal breeding system than larger populations, with the effect that their
feproductive capacity and, ultimately, long-term viability are threatened (Falk and
Holsinger 1991; Ellstrand 1992; Ellstrand and Elam 1993). Populations that are becoming
smaller may experience a change in pollinator behavior, with pollinator flights becoming
more restricted or pollinators unable to find the population at dl. In either case, the effects
may include reduced outcrossing, lower seed set, and if the rate of self-pollination
increases, possibly lower seed viability (Oostermeijer et al. 1992).
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Monitoring Methodologies

Survivorship datawill be recorded in asubset of the monitoring quadrats (Section 5.2.2.4
of the monitoring plan). Survivorship datafor annual plantswill be obtained by recording
number of individuals in the subplots two times during any monitoring year: (1) early in
the growing season and (2) late in the growing season. The exact timing of monitoring will
be species-specific and may vary due to climatic conditions. Survivorship data for
herbaceous perennids and shrubs will be obtained by marking individuals and following
their survivorship over time. Individuals will be recorded as either live or dead. Within the
survivorship quadrats, recruits will aso be tagged and followed for survivability.
Survivorshipinformation can beused in conjunction with population structureinformation
to determine survivability in different age dasses.

Using this same subset of quadrats, fitness data will be obtained for the target species.
Data on seed set will be collected one time during any monitoring year, at the period of
maximum seed production for the species of concern. Mature fruits will be collected from
apre-determined number of plants and talied according to the number of developed seed,
aborted seed, and dead seed. The width, height, and length of plants from which seed is
collected will also be measured to obtain an estimate of canopy volume that can be
correlated to seed production. Seed collection methodology will follow the Center for Plant
Conservation (CPC) guidelines for collecting sensitive plant propagules (Falk and
Holsnger 1991). It is imperative, however, that seed collection does not intefere with the
gpecies reproductive ecology or demographics. In some cases, this may limit the
frequency with which seed is collected. In the case of very smal populations, seed
collection may not be appropriate at al, in which case a qualitative assessment of seed
production may be necessary. An ingtitution such as Rancho Santa Ana Botanic Garden
may be interested in collected seed for viability and germination testing, and for long-term
dorage in ther existing seed storage bank.

Data Analysis

In terms of data anadlys's, survivorship will be expressed as percent plant mortality over the
growing season, while fitness will be expressed as fruit or seed set. The mean and
standard deviation percent mortality and fruit or seed set will be calculated for the
population. If survivorship and fitness data are collected over a number of monitoring
periods, data from tiie initial effort can be compared to site-specific data collected in

110921000 D-2



subsequent years. Percent mortality and fruit or seed set will be graphed as afunction of
sampling period to illustrate any changes that have occurred. Appropriate statistical
hypothesis tests (g, ANOVA and multivariate anaysis of variance (MANOVA)) should
be employed to facilitate drawing conclusions about population trends. Correlation
analyses may be used to test for relationships over time among mortaity and fruit or seed
set. A trend of increasing mortality and low seed st, particularly in conjunction with
decreasing population size, may indicate that the viability of the population is threatened,
&epecidly' with a small populatioh. Simple linear regresson, multiple regresson, and
linear discriminant function analyses may be used to identify significant relationships
between environmenta factors, such as temperature, rainfal, fire, flooding, or human
encroachment, and the population parameters measured.

In addition to statigtical testing, a Smple index number can be calculated to show the
percentage increase or decrease in the parameters measured over time. The index number is
defined as the ratio of one value to the other, multiplied by 100. When the comparison
number equal s the base number, the resulting index number will have avalue of 100.

Where multiple years of data are collected, an appropriate test for time series analysis may
be used to identify sgnificant trends. The major task of atime series analysisis to describe
the nature of the variation of avariable at different points in time so that its future values
can be predicted (Kachigan 1986). A timeseriesanaysisis aso used to determine whether
along-term trend is significant or just part of an extended cyclic process of population
change. '
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page___ of

FIELD DATA COLLECTION FORM
COVERED PLANT SPECIES MONITORING

COVERED SPECIES

MONITORING LOCATION

MONITOR(S)

DATE - e
PHOTODOCUMENTATION YES NO IFYES, PHOTO NUMBER(S) e
CNPS FORM ATTACHED ____YES NO

MAPPING OF DISTURBANCE YES NO

SECTION .

LIST INVASIVE SPECIES

QUALITATIVE ASSESSMENT

OF

DISTURBANCE FACTORS

APPROXIMATE PERCENT COVER

LIST TYPES/EVIDENCE OF VEGETATIVE DISTURBANCE

INDICATE DEGREE OF DISTURBANCE

LIST TYPES/EVIDENCE OF SURFACE OR SUBSURFACE

DISTURBANCE

INDICATE DEGREE OF DISTURBANCE

ADDITIONAL NOTES

E-1
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FIELD DATA COLLECTION FORM
QUANTITATIVE MONITORING FOR COVERED PLANT SPECIES
(con't.)

SECTION IlI. QUANTITATIVE FIELD MONITORING

TRANSECTNUMBER ___ TRANSECT LENGTH
QUADRAT SIZE NUMBER OF QUADRATS

TOTAL AREA SAMPLED (Can be calculated in the office, based on population extent)

QUADRAT NUMBER NUMBER OF PLANTS AGE CLASSES'
SEEDLING JUVENILE ADULT FL ADULT NFL

TOTALS

'ADULT FL = ADULT FLOWERING; ADULT NFL = ADULT NONFLOWERING; SCORE AS PRESENCE OR
ABSENCE IN EACH QUADRAT.
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COVERED SPECIES

MONITORING LOCATION
TOTAL AREA SAMPLED

NUMBER OF TRANSECTS
NUMBER OF QUADRATS

DATA REDUCTION FORM
COVERED PLANT SPECIES MONITORING

TOTALTRANSECT LENGTH__

TOTAL QUADRAT SEE

[TRANSECT NUMBER

NUMBEROFPLANTS

SEEDLING

JUVENILE ADULT FL

AGE CLASSES

ADULT NFL

(o] (o< EN] 1] (&3] BN (&%) [¥] IO

N

SUM

MEAN

STANDARD
DEVIATION

VARIANCE

'ADULT FL=ADULT FLOWERING,; ADULT NFL = ADULT NONFLOWERING.

NOTES:




FINAL SUMMARY FORM ‘
COVERED PLANT SPECIES MONITORING

COVERED SPECIES
MONITORING LOCATION
MONITORING DATE

I POPULATION DENSITY
MEAN NUMBER OF INDIVIDUALS =

AREA SAMPLED =

DENSITY = NUMBER OF INDIVIDUALS = )
AREA SAMPLED !

. POPULATION SIZE
POPULATION SIZE = AREA SAMPLED X DENSITY
= X =

IIl. AGE CLASS STRUCTURE !

AGE CLASS STRUCTURE = NUMBER OF OUADRATS IN WHICH THE AGE CLASS OCCURS()
TOTAL NUMBER OF QUADRATS SAMPLED

SEEDLINGS %
JUVENILES %
FLOWERING ADULTS %
NONFLOWERING ADULTS %

NOTES: .

(1) Refer to field data collection form for number of quadrats in which each age dass occurs and the total
number of quadrats sampled.
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M SCP California Gnatcatcher/Coastal Cactus Wren Plot Summary Form
(For each plot fill out this form for each year of monitoring)

Fﬁot ID: Map Number (s): _
Survey Period: CumulativeHoursof Field Effort:
Observers: i
ird Species
Total Birds Birdsin Interior of Plot * Birdsin Periphery of Plot**
First Priority No. [No.Single No.Single[No.Unk,| No. [No.SingleNo. SinglgNo. Unk| No. |No. SinglgNo. Single No. Unk.

Foca Species Pairs | Maes | Femaes | Sex Pars | Males | Females| Sex | Pairs | Males | Females| Sex

Californiagnatcatcher
Cactus Wren

Second Priority
Species (List)

* Individuals seen on at least onevisit >200' inside plot boundaries. ** Individuals not detected on any visit >200' inside or outside of plot boundaries.




a

MSCP California Gnatcatcher/Coastal Cact. . Wren Survey Data Sheet
(Fill out this form and a species list form for.each monitoring plot visit)

Monitoring Plot ID: Map Number(s): Date;

Observer(s): Time Start: Time Finish:
Westher: - Minimum Maximum
Temperature (°F):

Wind (mph):

Cloud Cover (%):
Precipitation (e.g., heavy fog, rain, drizzle):

Map | Periphery Time Start | Time Finish| No. of No. of No.of | No.of |No. Hear Comments
Sight. NoJ  Y/N* Focd Species**| Sighting | Sighting Prs | Single MalegSingle Females Unk Sex| Not Seen| (Continue on Back)

* If sighting is within 200' of monitoring plot boundary, record *Y", otherwise enter “N". On maps/data forms, record sightings outside of plot that are < 200! from

boundary. b : =i
** Due to the timing of the surveys, it is assumed gnatcatchers and cactus wrens are in adult plumage. Any detected juveniles should be clearly labeled as such. ‘Other detected

sensitive species should aso be entered onto this form. *** "Comments” should include info. on banding status, breeding activity, plumage, and any interesting observations.



MSCP Focal Bird Species Plot Survey Database

Totd Birds . Birdsin Interior of Plot Birdsin Periphery of Plot
Plot| Map Focd Sur. | Tot. Hrs| No. | No.Single No.Single No.Unk| No. | No.Single No. Single No. Unk| No. | No.Single No.Single No. Unk.
ID | No Species Year | Effort | Pairs | Males Femdes Sex | Pairs| Maes Femaes  Sex | Pairs.| Maes Females  Sex




Upland Reptlle Diversity Data Form

Date

Site 1D

Armay 1D

| Bucket | D

Snake Trap 1D

Specla

Sex/Age

Mass

‘Toeclip No.

Recap?

Disposition

Tlssue Sample?
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