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NOTE TO READER:
This report is an account of survey activities undertaken by the Biological
Monitoring Program for the Western Riverside County Multiple Species Habitat
Conservation Plan (MSHCP). The MSHCP was permitted in June 2004. The Biological
Monitoring Program monitors the distribution and status of the 146 Covered Species
within the Conservation Area to provide information to Permittees, land managers, the
public, the California Department of Fish and Game, and the U.S. Fish and Wildlife
Service. Monitoring Program activities are guided by the MSHCP species objectives for
each Covered Species, the information needs identified in MSHCP Section 5.3 or
elsewhere in the document, and the information needs of the Permittees.
We would like to acknowledge the land managers in the MSHCP Plan Area, who
in the interest of conservation and stewardship facilitate Monitoring Program activities on
the lands for which they are responsible. A list of the lands where this year’s data
collection activities were conducted is included in Section 7.0 of the Western Riverside
County Regional Conservation Authority (RCA) Annual Report to the Wildlife Agencies.
Partnering organizations and individuals contributing data to our projects are
acknowledged in the text of appropriate reports. We would especially like to
acknowledge the Santa Ana Watershed Association, the Center for Natural Lands
Management, and the Orange County Water District for their willingness to initiate or
modify their data collection to complement our survey efforts in 2008.
While we have made every effort to accurately represent our data and results, it
should be recognized that our database is still under development. Any reader who would
like to make further use of the information or data provided in this report should contact
the Monitoring Program to ensure that they have access to the best available or most
current data. All Monitoring Program data, including original datasheets and digital
datasets are stored in the Monitoring Program office in downtown Riverside, CA.
The primary author of this report was the 2008 Botany Program Lead, Diane
Menuz. If there are any questions about the information provided in this report, please
contact the Monitoring Program Administrator. If you have questions about the MSHCP,
please contact the Executive Director of the RCA. For further information on the MSHCP
and the RCA, go to www.wrc-rca.org.
Contact Info:
Monitoring Program Administrator
MSHCP Biological Monitoring Program
4500 Glenwood Drive, Bldg. C
Riverside, CA 92501
Ph: (951) 248-2552

Executive Director
Western Riverside County
Regional Conservation Authority
3403 10th Street, Suite 320
P.O. Box 1667 Riverside, CA 92502
Ph: (951) 955-2857
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INTRODUCTION
There are 63 plant species covered by the Western Riverside County MSHCP. For
most of these species, the MSHCP species objective requires the inclusion of a certain
number of occurrences of that species, often at specified sites, within the Conservation
Area. Under the MSCHP, the Biological Monitoring Program is required to survey for
the distribution of covered plant species at least once every 8 years, with the goal of
verifying occupancy at ≥75% of the sites listed in the species objective. Some covered
plant species also have a species objective that requires a specific level of conservation to
be demonstrated. These species are not considered adequately conserved by the MSHCP
until the terms of the species objective, usually a specified number of locations with a
specified number of individuals of the species in question, have been met.
Historic distribution information for the covered plant species was consolidated
for the MSHCP from a variety of sources including herbarium records, field notes, gray
literature, and species databases. The current status of covered plant species at the
recorded locations needs to be verified due to the varying sources, ages, and precision of
the records. In order to ascertain whether species objectives are being met and to
determine future long-term monitoring needs, the Monitoring Program plans to field
verify historic records for each of the 63 covered plant species during the first 5 years of
the permit. At the end of this inventory stage, we will return to verified locations to
monitor the occurrences of covered plant species at least once every 8 years, as stipulated
by the MSHCP. We will continue to search for additional occurrences as reserve lands
are acquired.
The University of California, Riverside Center for Conservation Biology (UCR
CCB), under a contract from the California Department of Fish and Game, conducted
surveys for 27 covered plant species in 2003 and 2004 (UCR CCB 2005). Monitoring
Program biologists conducted surveys for 16 covered plant species in 2005, 32 species in
2006, and 28 species in 2007. In 2008, we changed our survey protocol to a grid-based
survey method rather than a meandering method. We monitored the phenology of 17
species at sites where they were documented the previous year to guide the timing of our
searches for covered plant species at other locations. We focused our survey efforts on 44
plant species and documented the presence of 4 additional covered plant species that we
encountered incidentally. The goals for the 2008 rare plant survey were as follows:
Survey Goals:
A) Verify historical locations and document new locations of covered plant
species in the Conservation Area.
B) Investigate the utility of using sentinel site information to make decisions
about where and for which species to survey.
C) Investigate the utility of using grid-based surveys instead of meandering
surveys to document the presence of covered plant species.

Western Riverside County MSHCP
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D) Collect species-specific information such as population size and threats to the
species as well as habitat covariate information including ground and
vegetation cover at locations where covered plant species are found.
E) Continue to test and refine protocol for surveying historical locations of
covered plant species.

METHODS
Protocol Development
The protocol used for surveys in 2008 was modified from the Western Riverside
County MSHCP Biological Monitoring Program Protocol for Inventory-Phase Rare
Plant Surveys and Plot-Based Data Collection 2007, which was based largely on the
California Native Plant Society Vegetation Rapid Assessment Protocol (CNPS
Vegetation Committee 2004). We made one important modification for 2008 surveys: we
changed the search method from meandering surveys to grid-based surveys. We divided
the Conservation Area into 250 m x 250 m survey grid cells. Surveyors were given a list
of target species that could occur within an assigned grid cell, and then they searched all
appropriate habitats for those species within the cell. With this new survey method, we
can more accurately quantify the areas we have searched and ensure that we search areas
systematically, rather than haphazardly. Other changes in the protocol from 2007 to 2008
were relatively minor and can be seen in Western Riverside County MSHCP Biological
Monitoring Program Protocol for Inventory-Phase Rare Plant Surveys (Appendix A).
Personnel and Training
In February and March of 2008, Diane Menuz, Biological Monitoring Program
Botany Lead, met with members of the plant field crew (crew or surveyors) to teach them
to identify common plant families and 30 target covered plant species. Crew members
were shown herbarium specimen of target species as well as closely related or potentially
confusing species. Crew members were quizzed weekly on the information presented.
Quizzes included both a written test and a practical exam requiring correct identification
of previously collected specimens. At the end of the training period, crew were given a
test to see if they could correctly identify the 30 target plant species from a slideshow of
common and covered plant species. Crew learned how to identify other covered plant
species as needed during the field season. Surveyors read the species accounts in volume
2 of the MSHCP (Dudek & Associates 2003), studied The Jepson Manual (Hickman
1993) and A Flora of Southern California (Munz 1974), looked at field photos of covered
plant species, and went in the field with crew already familiar with certain species to
acquaint themselves with the additional covered plant species.
Members of the plant field crew were required to become familiar with a large
number of species in a variety of habitat types in order to collect information about
associated species and gather plot-based data. Crew went on training walks with
personnel already familiar with common vegetation in the Plan Area and used a variety of
field guides to assist in plant identification. Plants that could not be identified to species
Western Riverside County MSHCP
Biological Monitoring Program
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during field surveys were collected and identified with the assistance of Mr. Andrew
Sanders, the curator of the UCR Herbarium. Some identified specimens were then added
to the Monitoring Program in-house herbarium and used to aid future identification.
Surveyors conducting rare plant surveys in 2008 included:
•
•
•
•
•
•
•
•
•

Diane Menuz, Botany Program Lead (Regional Conservation Authority)
Christina Greutink (Regional Conservation Authority)
Joseph Veverka (Regional Conservation Authority)
Lee Ripma (Regional Conservation Authority)
Annie Bustamante (Regional Conservation Authority)
Ana Hernandez (California Department of Fish and Game)
Carol Thompson (Regional Conservation Authority)
Jeff Galvin (Regional Conservation Authority)
Kelly Schmoker (California Department of Fish and Game)

Survey Site Selection
From 22 February 2008 to 13 August 2008, we visited 14 sites with known
occurrences of 17 targeted plants species to determine their presence and detectability
(Table 1). To the extent possible, we selected sentinel sites where there were 2 or more
targeted species at a site in order to maximize the utility of our sentinel site visits. Based
on the results of our initial surveys, we concluded that 2008 was an adequate year to
survey for all targeted plant species throughout the Conservation Area. We continued to
use sentinel site surveys to determine the appropriate survey period for species of interest.
In the busiest months of March, April, and May, we focused the majority of our surveys
on species found in grassland, coastal sage scrub and chaparral openings in the Perris
Basin. These species had the largest number of unmet species objectives and can only be
surveyed for in years with sufficient rainfall. We conducted targeted surveys for 44
covered plant species and found 4 other covered plant species incidentally (Table 1). The
Biological Monitoring Program also collected plant data as part of vernal pool surveys
that were aimed primarily at detecting fairy shrimp and other aquatic animals. Vernal
pool surveys were conducted from 11 February 2008 to 28 April 2008. Vernal pool
surveyors focused on detecting 10 covered plant species commonly associated with
vernal pools, including 7 species not targeted by the plant crew (Table 1).
We selected areas to survey when those areas contained coordinates from a
database of historical locality information (hereafter MSHCP Historical Database), were
mentioned in the species account or were found when we georeferenced additional
distributional information. The MSHCP Historical Database was created by Dudek &
Associates, Inc., an environmental consulting firm, to georeference and consolidate
available distributional data for all Covered Species in the MSHCP (Dudek & Associates
2001). We used additional sources of information besides the MSHCP Historical
Database to add more recent data and to correct georeferencing errors. Some of the
additional sources of data we used include herbarium records and records from the
Western Riverside County MSHCP
Biological Monitoring Program
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Table 1. List of Species Surveyed for or Found Incidentally in 2008.
Survey Typea

Species Scientific Name

Common Name

Flowering Time

Allium marvinii

Yucaipa onion

Mar-June

S, T

Allium munzii

Munz's onion

Apr-May

T

Arctostaphylos
rainbowensis

Rainbow manzanita

Jan-Feb

Astragalus pachypus var.
jaegeri

Jaeger's milkvetch

Dec-June

I

Atriplex coronata var.
notatior

San Jacinto Valley
crownscale

Apr-May

I

Atriplex serenana var.
davidsonii

Davidson's saltscale

May-Oct

I, V

Brodiaea filifolia

thread-leaved brodiaea

Mar-June

V

Brodiaea orcuttii

Orcutt’s brodiaea

May-July

S, T

Calochortus palmeri var.
munzii

Munz's mariposa lily

May-July

S, T

Calochortus plummerae

Plummer's mariposa lily

May-July

T

Calochortus weedii var.
intermedius

intermediate mariposa lily

May-July

Caulanthus simulans

Payson's jewelflower

Apr-June

Ceanothus ophiochilus

Vail Lake ceanothus

Feb-Mar

Centromadia pungens ssp.
laevis

smooth tarplant

Apr-Nov

R, S, T

Chorizanthe leptotheca

peninsular spineflower

May-Aug

S, T

Chorizanthe parryi var.
parryi

Parry's spineflower

Apr-June

T

S, T

R, T
T
S, T

Western Riverside County MSHCP
Biological Monitoring Program
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Table 1. List of Species Surveyed for or Found Incidentally in 2008.
Survey Typea

Species Scientific Name

Common Name

Flowering Time

S, T

Chorizanthe polygonoides
var. longispina

long-spined spineflower

Apr-June

T

Chorizanthe procumbens

prostrate spineflower

Apr-June

S, T

Convolvulus simulans

small-flowered morningglory

Mar-June

S, T

Deinandra mohavensis

Mojave tarplant

July-Sept

R

Dodecahema leptoceras

slender-horned spine flower

Apr-June

T

Dudleya multicaulis

many-stemmed dudleya

May-June

V

Eryngium aristulatum var.
parishii

San Diego button-celery

June-Aug

Erodium macrophyllum

large-leaved filaree

Mar-May

Galium angustifolium ssp.
jacinticum

San Jacinto Mountains
bedstraw

June-Aug

S, T

Harpagonella palmeri

Palmer's graplinghook

Mar-Apr

I

Heuchera hirsutissima

shaggy-haired alumroot

May-July

Holocarpha virgata ssp.
elongata

graceful tarplant

July-Nov

T

Hulsea vestita ssp.
callicarpha

beautiful hulsea

May-Oct

T

Juglans californica var.
californica

Southern California black
walnut

Mar-May

T, V

Lasthenia glabrata ssp.
coulteri

Coulter's goldfields

Feb-June

T

Lepechinia cardiophylla

heart-leaved pitcher-sage

Apr-July

Lilium humboldtii ssp.
ocellatum

ocellated Humboldt lily

Apr-July

S, T
T

S, T

S, T

Western Riverside County MSHCP
Biological Monitoring Program
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Table 1. List of Species Surveyed for or Found Incidentally in 2008.
Survey Typea

Species Scientific Name

Common Name

Flowering Time

Lilium parryi

lemon lily

July-Aug

T, V

Limnanthes gracilis var.
parishii

Parish's meadowfoam

Apr-June

S, T

Microseris douglasii var.
platycarpha

small-flowered microseris

Mar-Apr

T

Mimulus clevelandii

Cleveland bush monkey
flower

May-July

T

Mimulus diffusus

Palomar monkey flower

Apr-June

T

Monardella macrantha ssp.
hallii

Hall's monardella

June-Aug

S, T

Muhlenbergia californica

California muhly

July-Sept

T, V

Myosurus minimus ssp.
apus

little mousetail

Apr-May

T

Nama stenocarpum

mud nama

Jan-July

V

Navarretia fossalis

spreading navarretia

May-June

V

Navarretia prostrata

prostrate navarretia

May-July

V

Orcuttia californica

California Orcutt grass

Apr-May

T

Oxytheca caryophylloides

chickweed oxytheca

July-Sept

Penstemon californicus

California beardtongue

May-June

T

Phacelia stellaris

Brand's phacelia

Mar-June

T

Polygala cornuta var.
fishiae

Fish's milkwort

May-Aug

T

Potentilla rimicola

cliff cinquefoil

July-Sept

T

Quercus engelmannii

Engelmann oak

Mar-May

T

Romneya coulteri

Coulter's matilija poppy

May-July

T

S, T

Western Riverside County MSHCP
Biological Monitoring Program
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Table 1. List of Species Surveyed for or Found Incidentally in 2008.
Survey Typea

Species Scientific Name

Common Name

Flowering Time

T

Satureja chandleri

San Miguel savory

Mar-May

T

Sibaropsis hammittii

Hammitt's clay-cress

Mar-Apr

V

Trichocoronis wrightii var.
wrightii

Wright’s trichocoronis

May-Sep

T

Oxytheca caryophylloides

chickweed oxytheca

July-Sept

Penstemon californicus

California beardtongue

May-June

T

Phacelia stellaris

Brand's phacelia

Mar-June

T

Polygala cornuta var.
fishiae

Fish's milkwort

May-Aug

T

Potentilla rimicola

cliff cinquefoil

July-Sept

T

Quercus engelmannii

Engelmann oak

Mar-May

T

Romneya coulteri

Coulter's matilija poppy

May-July

T

Satureja chandleri

San Miguel savory

Mar-May

T

Sibaropsis hammittii

Hammitt's clay-cress

Mar-Apr

V

Trichocoronis wrightii var.
wrightii

Wright’s trichocoronis

May-Sep

S, T

a

Survey types are I - only found incidentally, R- revisited known site for confirm ID, S- sentinel site visit,
T- targeted search for species, V- vernal pool survey

California Natural Diversity Database (hereafter CNDDB) (CNDDB 2006). We first
surveyed those grids that contained the coordinates of historical records and then nearby
grids with appropriate habitat. We surveyed a total of 14 sentinel sites and 374 grids
(Figure 1).
Survey Methods
Crew members were given a list of target species to search for within a grid cell.
This list was composed of covered plant species with unconfirmed historic localities or
unmet species objectives in the area. Surveyors then searched for these species within the
250 m x 250 m grid cell. Surveyors were instructed to search all suitable habitat within
Western Riverside County MSHCP
Biological Monitoring Program

7

Figure 1. Sentinel site and target survey sites for 2008 rare plant surveys.
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the cell until they located the species of interest or determined that the species was
unlikely to be detected at that time within the cell. When surveyors were unable to detect
a target species, they recorded their search effort and collected vegetation community,
site phenology, and site disturbance information about the area they surveyed.
When a target species was found, either as the result of a directed search for that
species or incidental to a search for a different species, surveyors collected speciesspecific information, including number of individuals, current phenology, and threats to
the species. If the same target species was found in several distinct locations within a cell,
surveyors recorded the coordinates and number of individuals for each location, but only
the more detailed habitat information for the largest occurrence. Surveyors also centered
a square 450-m² plot at the center of this occurrence and recorded slope, elevation, and
aspect within the plot. Within the plot, they estimated percent ground cover for bedrock,
litter, water, basal stems, fines, and 4 size categories of rocks. Finally, surveyors created a
list of all species found in the plot and recorded their height class and percent cover.
Specimens of unknown species within the plot were collected for later identification.
Survey methods are more completely described in Protocol for Inventory-Phase Rare
Plant Surveys (Appendix A) and Rare Plant Survey Forms (Appendix B).
When visiting sentinel sites, surveyors navigated to points where target plant
species were documented by the Biological Monitoring Program or UCR CCB in
previous years. Surveyors searched for the target species in a small area around the given
point, assuming that due to the recent nature of the record and the fact that all point
coordinates were taken by GPS, search points had a high level of precision. When the
target species was found, observers recorded the same species-specific information
described above for rare plant surveys.
Vernal pool surveyors looked for and recorded the presence of covered plant
species found while conducting vernal pool surveys. If they found a covered plant species
at a site, they recorded the UTMs of the occurrence, the number of individuals present
and the percent of individuals that were vegetative, flowering, fruiting and desiccated.
Some of the sites that vernal pool surveyors visited had known occurrences of vernal pool
plant species that were used to gauge the current phenology of these species. Methods
used in vernal pool surveys are more completely described in Western Riverside County
MSCHP Biological Monitoring Program Vernal Pool Survey Report 2008. Although the
vernal pool plant surveys were associated with surveys for vernal pool invertebrates, the
data are more relevant in the context or rare plant surveys. Therefore, we include an
analysis of the vernal pool plant data here.
Data Analysis
The species-specific objectives listed in the MSHCP specify a certain number of
locations, occurrences, and/or localities for each species, and often include a list of areas
where the species should be found. The term “population” is avoided in the species
objectives for rare plants and also in this report due to the difficulty of determining what
Western Riverside County MSHCP
Biological Monitoring Program
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constitutes a population. The terms “location” and “occurrence” are not defined in the
MSHCP, and in this report we define “occurrence” as the unit to describe a group of
individuals meeting the criteria for 1 location or occurrence in the species objectives. A
“locality” is defined in the MSHCP as “an area with multiple occurrences of a species
based on the MSHCP species occurrence database or literature citations as noted in
individual species accounts.” Species objectives ask for the conservation of either
occurrences or localities. When referring to a group of covered plant species, we use the
term “occurrence” to include both occurrences and localities for members of that group.
In this report, we are presenting results of surveys conducted in 2008 as well as
overall progress towards meeting species objectives. For some species, the objectives
specifically define areas where Covered Species will be conserved in a one-to-one
relationship between number of occurrences and areas where they are to be found.
Instead of distinct areas, sometimes the species objective asks for the conservation of
specific CNDDB occurrences. These occurrences are usually referred to by their Element
Occurrence number, an identifying number in the CNDDB database that is written as EO
followed by a number (e.g., EO18). To meet either of these types of objectives, we must
detect the species at least once in each area mentioned or CNDDB polygon listed. We
record multiple occurrences at an area when applicable so that future monitoring and
management efforts will be informed of the distribution of a species within an area, but
these multiple occurrences do not further the goal of meeting the species objective. Other
species objectives require a specified number of known occurrences to be included in the
Conservation Area without listing each specific site where the species will be conserved.
In these cases, we used a combination of a close reading of the MSHCP species account
and Fish and Wildlife Service Biological Opinion (USFWS 2004), as well as the original
data points shown in the MSHCP Historical Database, to delineate, to the best of our
abilities, the known occurrences to which the objectives refer. This is important for
species such as Coulter’s goldfields (Lasthenia glabrata ssp. coulteri), which has a
species objective asking for the inclusion of 20 known occurrences within 4 broad
regions in the Plan Area. If we detected this species 17 separate times at the Davis Unit of
the San Jacinto Wildlife Area (San Jacinto Wildlife Area) and 1 time each at the other
cited regions and then considered the species objective met, we would fail to adequately
address the conservation of this species across the geographic range intended by the
MSHCP. In some cases, we define detections as separate occurrences when they are
located at least one quarter section apart, or approximately 804 m, from other
occurrences. We use this quarter section rule when we cannot find any other basis for
defining separate occurrences. We chose this distance because it is used elsewhere in the
MSHCP to define the distance between separate localities for species not considered
adequately conserved in the MSHCP. In a few cases, we did not analyze our data in
relationship to a species’s objective because we are unable to resolve the conflicting
information in the species account.
Some species are not considered adequately conserved in the MSHCP until
additional target goals beyond the conservation of historically known occurrences are
Western Riverside County MSHCP
Biological Monitoring Program
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met. In this report we will use the term “demonstrate conservation objective” to refer to
these additional target goals. These demonstrate conservation objectives entail finding a
certain number of localities, each “not smaller than one quarter section.” One quarter
section is 160 ac, or a square approximately 804 m on a side. We interpret this to mean
that in order to be counted, each unique locality must be a minimum of 804 m away from
other localities. For most of these species, the MSHCP has designated a minimum
population size to be confirmed at each locality, “unless a smaller population has been
demonstrated to be self-sustaining.” We use the highest number of individuals counted in
an area in a single day to determine the total number of individuals at a locality to avoid
over-counting individuals. A few of these species have objectives that only ask for a
specific numbers of localities without regard to the number of individuals at each locality.
To report on total progress towards meeting species objectives, we analyzed our
own data along with recent data that other agencies have shared with us, including data
collected by the San Bernardino National Forest (SBNF), the Center for Natural Lands
Management (CNLM), and the UCR CCB.

RESULTS
We conducted 18 sentinel site visits at 14 unique sites for 17 targeted species
between 22 February and 13 August 2008 (Figure 1, Table 2).We did not detect Munz’s
onion (Allium munzii), smooth tarplant (Centromadia pungens ssp. laevis), Parry’s
spineflower (Chorizanthe parryi var. parryi), small-flowered morning-glory
(Convolvulus simulans), and Plummer’s mariposa lily (Calochortus plummerae) at
sentinel sites. However, we detected all of these species at other sites across the
Conservation Area and thus did not focus much attention on revisiting these sentinel
sites. At sentinel site visits, we detected our first annual Covered Species beginning to
flower at Alberhill on 6 March 2008. We detected long-spined spine flower (Chorizanthe
polygonoides var. longispina) in full flower on 11 March 2008, earlier than reported by
other sources. Both the species account in the MHSCP and the CNPS inventory of rare
plants (CNPS 2001) report this species flowering from April through July. Based on the
plant phenology at our sentinel site surveys, we focused our surveys on annual and
herbaceous perennial species in the Perris Basin in March, April and early May. By midMay, many of these species were desiccated, and we shifted our survey effort to higher
elevation sites and perennial species.
Vernal pool surveyors detected 5 vernal pool plant species in 2008, including
Coulter’s goldfields (Lasthenia glabrata ssp. coulteri), thread-leaved brodiaea (Brodiaea
filifolia), San Diego button-celery (Eryngium aristulatum var. parishii), prostrate
navarretia (Navarretia prostrata), and California Orcutt grass (Orcuttia californica).
They detected 2 species, Coulter’s goldfields and thread-leaved brodiaea, in flower, and
the other species only in vegetative condition. With the exception of Coulter’s goldfields,
which was first detected in February, vernal pool surveyors did not detect Covered
Species until April. The plant crew did not follow up on the vernal pool
Western Riverside County MSHCP
Biological Monitoring Program
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Table 2. Sentinel Site Results for 2008.
Site ID
HS_Multi1
HS_Multi1
ATW_APJA1
LS_ERMA3
LS_Multi1
LS_Multi1
LS_Multi1
HS_Multi1
HS_Multi1
AH_Multi1
AH_Multi1
LS_CPPA1
LS_ERMA1
LS_ERMA2
LS_Multi1
LS_Multi1
LS_Multi1
LS_Multi1
HS_Multi1
HS_Multi1
HS_Multi1
SJMT_Multi2
SJMT_Multi2
SJMT_Multi2
SJMT_Multi2
SAM_Multi1
SJMT_Multi1
SJMT_Multi1
SJMT_MUCA1
SMCW_HVEL1
SJMT_DEMO1

Date
2/22/2008
2/22/2008
2/25/2008
2/28/2008
2/28/2008
2/28/2008
2/28/2008
3/5/2008
3/5/2008
3/6/2008
3/6/2008
3/11/2008
3/11/2008
3/11/2008
3/11/2008
3/11/2008
3/11/2008
3/11/2008
3/18/2008
4/4/2008
4/4/2008
5/20/2008
5/20/2008
5/20/2008
5/20/2008
5/30/2008
6/25/2008
6/25/2008
7/31/2008
8/11/2008
8/13/2008

Western Riverside County MSHCP
Biological Monitoring Program

Scientific Name of Species
Allium munzii
Centromadia pungens ssp. laevis
Astragalus pachypus var. jaegeri
Erodium macrophyllum
Chorizanthe polygonoides var. longispina
Microseris douglasii ssp. platycarpha
Harpagonella palmeri
Centromadia pungens ssp. laevis
Allium munzii
Microseris douglasii ssp. platycarpha
Chorizanthe polygonoides var. longispina
Chorizanthe parryi var. parryi
Erodium macrophyllum
Erodium macrophyllum
Harpagonella palmeri
Convolvulus simulans
Chorizanthe polygonoides var. longispina
Microseris douglasii ssp. platycarpha
Allium munzii
Allium munzii
Centromadia pungens ssp. laevis
Chorizanthe leptotheca
Calochortus palmeri var. munzii
Chorizanthe polygonoides var. longispina
Penstemon californicus
Lilium humboldtii ssp. ocellatum
Chorizanthe leptotheca
Calochortus plummerae
Muhlenbergia californica
Holocarpha virgata ssp. elongata
Deinandra mohavensis

Common Name
Munz's onion
smooth tarplant
Jaeger's milkvetch
large-leaved filaree
long-spined spineflower
small-flowered microseris
Palmer's graplinghook
smooth tarplant
Munz's onion
small-flowered microseris
long-spined spineflower
Parry's spineflower
large-leaved filaree
large-leaved filaree
Palmer's graplinghook
small-flowered morning-glory
long-spined spineflower
small-flowered microseris
Munz's onion
Munz's onion
smooth tarplant
peninsular spineflower
Munz's mariposa lily
long-spined spineflower
California beardtongue
ocellated Humboldt lily
peninsular spineflower
Plummer's mariposa lily
California muhly
graceful tarplant
Mojave tarplant

12

Detected
N
N
Y
Y
N
N
N
N
N
Y
Y
N
N
Y
Y
N
Y
Y
N
N
N
Y
Y
N
Y
Y
Y
N
Y
Y
Y

Phenology at Visit
N/A
N/A
vegetative
vegetative
N/A
N/A
N/A
N/A
N/A
beginning to flower
beginning to flower
N/A
N/A
beginning to flower
in fruit
N/A
in flower
beginning to flower
N/A
N/A
N/A
vegetative
in flower
N/A
in flower
vegetative
in flower
N/A
in flower
in flower
in flower
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surveyor data with additional target surveys because all of the species detected had been
surveyed for in recent years and had few, if any, unmet objectives at locations within the
current Conservation Area.
We surveyed a total of 375 grid cells, including 27 cells that were surveyed twice
and 3 cells that were surveyed 3 times, for a total of 408 survey events (Figure 1).
Surveyors focused on finding 1 species in 76% of the surveys and a mean of 3.6 species
in the remaining surveys. Surveyors found at least 1 covered plant species in a cell 35%
of the time, though not always the targeted Covered Species. Surveyors recorded that
they completely surveyed cells 62% of the time, meaning that they felt confident that
they had surveyed all suitable habitat for all of their target species in the cell. Surveyors
took between 10 and 235 minutes to complete a grid cell survey (mean = 76 min).
Surveyors found Covered Species in 74 of the 156 cells that were not completely
surveyed. Surveyors were not able to complete cell surveys because they needed to
collect species-specific information about the species of interest, because of lack of time
or because difficult terrain in some subunits made it impossible to cover all of the ground
in the subunit.
Counting multiple detections of the same species in a single grid cell as 1
detection and including incidental and vernal pool survey data, we made a total of 324
detections of covered plant species in 2008 (Figure 2). We classified the detections we
made as 69 new occurrences (Table 3). We also found a total of 16 localities for 5 species
with demonstrate conservation objectives (Table 4).
Allium marvinii, Yucaipa onion
This species does not have a distributional objective in the MSHCP. However,
surveyors encountered this species while at the Potrero unit of the San Jacinto Wildlife
Area (Potrero) and returned to survey the area more intensively. We found 2 adjacent
grid cells occupied by this species and over 3000 individuals. Because the currently
available taxonomic key to Allium does not include Yucaipa onion, we cannot be
completely certain that the species we found is indeed the Covered Species. However,
characteristics and the area where it was found match the description and presumed range
of Yucaipa onion. The specimen we collected from Potrero will be verified by Dale
McNeal, the author of the key to Allium in Hickman (1993).
Allium munzii, Munz’s onion
The objective for this species asks for the inclusion of “at least 13 localities within
Temescal Valley and the southwestern portion of [the] Plan Area, including the following
Core Areas: Harford Springs Park, privately owned EO 5 population in Temescal Valley,
Alberhill, DiPalma Rd, Estelle Mountain, Domenigoni Hills, Lake Skinner, Bachelor
Mountain, Elsinore Peak, Scott Road, North Peak, and northeast of Alberhill (EO 16).”
The conservation summary section of the species account states that 15, not 13, localities
will be conserved in the MSHCP Conservation Area. In addition, the species account
Western Riverside County MSHCP
Biological Monitoring Program
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Figure 2a. Covered plant species detected in the Conservation Area in 2008.
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Figure 2b. Covered plant species detected in the Conservation Area in 2008.
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Figure 2c. Covered plant species detected in the Conservation Area in 2008.
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Figure 2d. Covered plant species detected in the Conservation Area in 2008.
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Figure 2e. Covered plant species detected in the Conservation Area in 2008.
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Figure 2f. Covered plant species detected in the Conservation Area in 2008.
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Table 3. Results from 2008 surveys and cumulative results towards meeting species objectives. Species highlighted in grey have had at least 75%
of their distributional goals met.
Species Scientific Name
Allium marvinii3
Allium munzi4
Arctostaphylos rainbowensis4
Astragalus pachypus var. jaegeri
Atriplex coronata var. notatior
Atriplex serenana var. davidsonii
Brodiaea filifolia3
Brodiaea orcuttii
Calochortus palmeri var. munzii
Calochortus plummerae
Calochortus weedii var. intermedius
Caulanthus simulans
Ceanothus ophiochilus
Centromadia pungens ssp. laevis
Chorizanthe leptotheca3
Chorizanthe parryi var. parryi
Chorizanthe polygonoides var. longispina5
Chorizanthe procumbens
Convolvulus simulans
Deinandra mohavensis
Dodecahema leptoceras
Dudleya multicaulis4
Eryngium aristulatum var. parishii
Erodium macrophyllum
Galium angustifolium ssp. jacinticum
Harpagonella palmeri
Heuchera hirsutissima3
Holocarpha virgata ssp. elongata
Western Riverside County MSHCP
Biological Monitoring Program

Grids Surveyed

Detections¹

1
42
4
6
0
0
0
0
2
42
2
4
6
29
11
41
59
17
22
4
0
25
0
5
1
43
0
12

2
18
3
6
2
1
2
0
6
39
5
5
6
5
5
21
42
13
5
1
1
3
3
2
7
26
4
2
20

Plots
with
Species
0
8
0
1
0
0
0
0
1
5
1
0
1
2
0
9
12
8
2
0
1
1
0
0
1
5
0
1

New
Occurrences

Total
Occurrences²

Occurrences
in MSHCP
Objectives
no distributional objective
see species results
see species results
1
3
7
0
1
4
1
1
3
0
5
11
0
0
7
0
10
10
2
3
8
0
1
3
no distributional objective
2
2
3
1
6
27
no distributional objective
9
14
20
17
31
32
9
9
14
0
3
8
0
2
5
0
2
11
2
3
26
0
4
4
0
2
8
0
6
8
9
17
24
0
1
2
0
6
8

Percent of
Occurrences
Confirmed
N/A
N/A
N/A
43%
25%
33%
45%
0%
100%
38%
33%
N/A
67%
22%
N/A
70%
97%
64%
38%
40%
18%
12%
100%
25%
75%
71%
50%
75%
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Table 3. Results from 2008 surveys and cumulative results towards meeting species objectives. Species highlighted in grey have had at least 75%
of their distributional goals met.
Species Scientific Name

Plots
New
Total
Occurrences
Percent of
with
Occurrences
Occurrences²
in MSHCP
Occurrences
Species
Objectives
Confirmed
Hulsea vestita ssp. callicarpha
4
0
0
0
12
12
100%
Juglans californica var. californica4
27
5
2
see species results
N/A
Lasthenia glabrata ssp. coulteri
3
3
1
0
10
20
50%
Lepechinia cardiophylla
16
5
0
1
4
6
67%
Lilium humboldtii ssp. ocellatum
13
8
1
2
4
4
100%
Lilium parryi
1
5
0
0
7
7
100%
Limnanthes gracilis var. parishii
2
0
0
0
0
1
0%
Microseris douglasii var. platycarpha
41
10
2
1
3
8
38%
Mimulus clevelandii
2
1
0
0
1
2
50%
Mimulus diffusus
39
9
5
7
7
18
39%
Monardella macrantha ssp. hallii
3
1
0
0
4
5
80%
Muhlenbergia californica
4
0
0
0
0
6
0%
Myosurus minimus ssp. apus
8
0
0
0
1
5
20%
Nama stenocarpum
3
0
0
0
0
2
0%
Navarretia fossalis
0
0
0
0
1
13
8%
Sibaropsis hammittii
5
3
0
1
1
1
100%
Trichocoronis wrightii var. wrightii
0
0
0
0
0
4
0%
645
320
79
69
219
419
52%
Totals
¹Includes detections made in 2008 during targeted surveys, sentinel site visits, site revisits and vernal pool surveys as well as detections made incidentally. Only
one detection per species per grid is reported.
²Total occurrences found include occurrences found by the MSHCP 2005-2008, SBNF 2002-2007, UCR CCB 2003-2004, and UCR CCB 2006.
³Species with some uncertainty regarding identification to the species level. See species-specific information in the results for more information.
4
See species-specific information in the results section for more information about the objectives for this species.
5
The distributional portion of the species objective has been met. However, this species either has not been found in all of the Core Areas listed in the MSHCP or
has an unmet demonstrate conservation objective.
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Table 4. Results from 2008 Surveys and Cumulative Results Towards Meeting Demonstrate
Conservation Objective.
Target # of
Target #
# of
Total # of localities
individuals
of
localities
meeting objective
Species Scientific Name Life form
per locality
localities
found
target
Arctostaphylos
shrub
50
10
0
1
rainbowensis
Calochortus plummerae

geophyte

500

6

2

1

Chorizanthe leptotheca

annual

1000

10

2¹

4

Chorizanthe parryi var.
parryi

annual

1000

10

3

6²

Deinandra mohavensis

annual

N/A3

4

0

0

Holocarpha virgata ssp.
elongata

annual

1000

10

0

82

Hulsea vestita ssp.
callicarpha

perennial
herb

50

16

0

162

Microseris douglasii
var. platycarpha

annual

1000

10

0

0

Muhlenbergia
californica

perennial
grass

50

10

0

0

Oxytheca
caryophylloides

annual

1000

10

0

1

Polygala cornuta var.
fishiae

perennial
shrub

50

10

0

10

Potentilla rimicola

perennial
from taproot

N/A4

5

1

1

Romneya coulteri

subshrub to
shrub

N/A4

30

8

24

141
16
Total
Species identification still needs to be confirmed.
2
Includes data found by UCR CCB and/or SBNF.
³Demonstrate conservation objective asks for occupancy of 100 acres per locality.
4
Demonstrate conservation objective does not specify number of individuals per locality.
1

72

repeatedly states that the CNDDB populations EO5 and EO16 are outside the
Conservation Area, but will be conserved under the narrow endemics policy. The species
account lists 15 CNDDB occurrences for Munz’s onion. Three of these occurrences are
not specifically mentioned in the species account: EO4, near Skunk Hollow, and EO3 and
EO8, near the Sycamore Creek development. Sycamore Creek is listed as a conserved
locality in the conservation summary, but Skunk Hollow is again not mentioned. As an
additional complication, USFWS wrote in the Biological Opinion for the MSHCP that
they believed that occurrence EO8 had been eliminated by the Sycamore Creek
development. Until the species objective for Munz’s onion is clarified, we will only
Western Riverside County MSHCP
Biological Monitoring Program
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report on our survey results and not the overall progress towards meeting the
distributional objective.
In 2008, we surveyed for Munz’s onion at all of the sites with CNDDB records
almost entirely or entirely contained within the current Conservation Area. These sites
include the following: Harford Springs Park (EO2), Alberhill (EO6), Estelle Mountain
(EO9), Domenigoni Hills (EO10), Lake Skinner (EO11), Bachelor Mountain (EO12),
Elsinore Peak (EO13), Scott Road (EO14), and North Peak (EO15). We successfully
detected Munz’s onion at all of these sites.
Arctostaphylos rainbowensis, Rainbow manzanita
The objectives for this species require the inclusion of “15 known localities of
Rainbow manzanita: San Mateo Canyon Wilderness, Gavilan Mountain, Santa Margarita
Ecological [Reserve], Santa Rosa Plateau and the Temecula, Wildomar, Margarita Peak
and Pechanga areas.” This species also has a demonstrate conservation objective asking
for the conservation of 10 localities with at least 50 individuals each. We had a difficult
time interpreting the distributional objective for this species because the species account
contradicts itself in many places. For example, while the objective states that the
Temecula and Pechanga localities will be conserved, the incidental take section says that
“all of the mapped Rainbow manzanita locations will be conserved” except for the
Temecula and Pechanga localities. Also, while the incidental take section says that all but
2 mapped locations will be conserved, the conservation levels section says that only 15 of
32 records for this species will be conserved. In addition, Margarita Peak is in San Diego
County, and there does not appear to be a record at Gavilan Peak that is distinct from
records at Santa Margarita Ecological Reserve. Because of the lack of clarity in the
species objective, we report here on the distribution of this species without correlating
occurrences with the known localities from the species objective. Previously, we have
found this species at 3 locations in San Mateo Canyon, 1 in Santa Margarita Ecological
Reserve, 3 at the Santa Rosa Plateau and 1 in the Tenaja Corridor. In 2008, we surveyed
for this species at the Santa Rosa Plateau and in the Agua Tibia Mountains. We found a
total of 9 individuals of Rainbow manzanita in the Agua Tibia Mountains and no
additional occurrences at the Santa Rosa Plateau. We have only found 1 occurrence, in
the Tenaja Corridor, where we found ≥50 individuals, though this locality is not entirely
contained within the Conservation Area. We have found a total of 9 locations with
Rainbow manzanita and only 1 of 10 locations required by the demonstrate conservation
objective.
Astragalus pachypus var. jaegeri, Jaeger’s milk-vetch
The objective for this species requires the inclusion of “seven known localities
(18 occurrences) of this species at Aguanga Valley, San Jacinto Mountains, Potrero
Creek, Sage, Temecula Canyon and the core location at Vail Lake and the base of the
Agua Tibia Mountains.” Information in the Biological Opinion and species account led
us to conclude that most of the 18 occurrences are in the vicinity of Vail Lake, Agua
Western Riverside County MSHCP
Biological Monitoring Program

23

Rare Plant Survey Report 2008

Tibia, and Aguanga. In 2006, we confirmed 1 occurrence each in Agua Tibia and the San
Jacinto Mountains. In 2008, we surveyed for Jaeger’s milk-vetch at Potrero and in the
Aguanga Valley area. We did not find this species near Aguanga Valley, but we did find
Jaeger’s milk-vetch at Potrero. We have found 3 of 7 (43%) localities and 3 of 18 (17%)
of the known occurrences.
Atriplex coronata var. notatior, San Jacinto Valley crownscale
The objective for this species requires inclusion of the “Alberhill Creek locality as
well as the three Core Areas, located along the San Jacinto River from the vicinity of
Mystic Lake southwest to the vicinity of Perris and in the upper Salt Creek drainage west
of Hemet.” We interpreted this objective to include 4 localities: Alberhill Creek, San
Jacinto Wildlife Area, San Jacinto River south of the Ramona Expressway, and upper
Salt Creek. While we did not perform any target surveys for this species in 2008, we
found it incidentally twice at the San Jacinto Wildlife Area, an area where we have
previously documented San Jacinto Valley crownscale. We have confirmed 1 of 4 (25%)
of the localities for this species.
Atriplex serenana var. davidsonii, Davidson’s saltscale
The objective for this species requires the inclusion of the “three known localities
of Davidson’s saltscale at Salt Creek, the San Jacinto River and the San Jacinto Wildlife
Area.” We did not undertake any target surveys for this species in 2008; however, we did
find this species once incidentally at the San Jacinto Wildlife Area, for 1 of 3 (33%)
localities. It has previously been documented more extensively at San Jacinto Wildlife
Area by UCR CCB.
Brodiaea orcuttii, Orcutt’s brodiaea
The objective for this species require the inclusion of “one occurrence at Miller
Mountain within the San Mateo Wilderness Area; a complex of about five occurrences on
the Mesa de Burro, Mesa de Colorado, and Mesa de la Punta on the Santa Rosa Plateau
within the Santa Rosa Plateau Preserve; and one occurrence along the San Jacinto River.”
While the rare plant crew did not perform targeted surveys for this species in 2008, vernal
pool surveyors looked for this species while conducting vernal pools surveys. They did
not detect this species at any of the sites they visited. Vernal pool surveys, which ended
in late April, may have been too early to detect this species, which is supposed to flower
from May to July. We have not surveyed for this species in previous years, and we have
confirmed 0 of 7 (0%) occurrences. Chester et al (2007) suggest that previously identified
occurrences of Orcutt’s brodiaea in Riverside County may actually consist of a newly
described species, Brodiaea santarosae. We recommend surveying the documented
locations of Orcutt’s brodiaea and collecting specimen for any Brodiaea species found so
that the material can be used to aid identification with respect to recent taxonomic
changes.
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Brodiaea filifolia, thread-leaved brodiaea
The objective for this species asks for the inclusion of “the Core Areas located at
Goetz Road (EO1), Perris Valley airport (EO2), Tenaja Road (EO3), Mesa de Colorado
(EO5), Hemet vernal pools (EO 26), South [San Jacinto Wildlife Area] (EO27), Squaw
Mountain (EO29), Santa Rosa ranch (EO30), Slaughterhouse (EO31), North [San Jacinto
Wildlife Area] (EO43) and Redondo Mesa (EO 52).” In 2006, we confirmed the presence
of thread-leaved brodiaea in the vicinity of CNDDB records at Tenaja Road, Mesa de
Colorado, Slaughterhouse and North SJWA. UCR CCB found this species near Santa
Rosa Ranch in 2003, for a total of 5 of 11 (45%) occurrences. In 2008, we detected this
species incidentally at Mesa de Colorado and north San Jacinto Wildlife Area, locations
already confirmed. Vernal pool surveyors also detected this species at the Mesa de
Colorado. At all of the confirmed locations, surveyors have not distinguished between
thread-leaved brodiaea and Brodiaea santarosae, a newly described species of Brodiaea
(Chester et al 2007). Therefore, it is possible that some of these occurrences are actually
composed of Brodiaea santarosae instead of thread-leaved brodiaea.
Calochortus palmeri var. munzii, Munz’s mariposa lily
The objective for this species requires the inclusion of “10 of the known locations
within the San Jacinto Mountains, including Garner Valley.” In 2008, we detected this
species in 7 grid cells. Data collected by SNBF as well as additional detections made by
the Biological Monitoring Program in previous years show that this species is present in
the San Jacinto Mountains from Alvin Meadows west of Idyllwild to Bull Canyon
Trailhead, south of Garner Valley. The MSHCP Historic Database shows an occurrence
near Mt. Edna, considerably further north than other records for this species, that has not
been confirmed, but that data point is actually the result of poor georeferencing and thus
will not be included as one of the known occurrences. Therefore, 10 of 10 (100%) of the
known occurrences have been confirmed.
Calochortus plummerae, Plummer’s mariposa lily
The objective for this species requires inclusion of “at least eight of the known
occurrences (near Hemet Lake within Garner Valley within the San Jacinto Mountains,
the Jurupa Hills, Reche Canyon, along Highway 74 in the San Jacinto Mountains and
west of Oak Glen Conservation Camp within the San Bernardino Mountains).” We
interpret this to mean 1 occurrence each in the Jurupa Hills, in the vicinity of Reche
Canyon/Boxsprings, along Highway 74, in the San Bernardino Mountains, at the
Southwestern Riverside County Multiple Species Reserve (Lake Skinner), and in Garner
Valley, and 2 occurrences in the vicinity of the Badlands and San Timoteo Canyon. This
species also has a demonstrate conservation objective that asks for the conservation of 6
localities with ≥ 500 individuals each. In previous years, we have confirmed an
occurrence along Highway 74. In 2008, we confirmed 1 occurrence in the Badlands and 1
at Lake Skinner, for a total of 3 of 8 (38%) occurrences. We also found this species at
Bogart County Park, throughout much of Potrero, and along Rouse Ridge in the San
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Jacinto Mountains. We were not successful at finding this species during surveys at Box
Springs. We found slightly more than 600 individuals at Potrero. We also found 492
individuals along Rouse Ridge. Assuming there are 500 individuals along Rouse Ridge,
we have found 2 of 6 demonstrate conservation localities.
Calochortus weedii var. intermedius, intermediate mariposa lily
The objective for this species requires the inclusion of “at least two of the known
localities (hills west of Crown Valley and Vail Lake) and possibly a third locality (Sierra
Peak area of the Santa Ana Mountains).” We found 1 individual in the Santa Ana
Mountains in 2007. In 2008, we detected this species more extensively in the Santa Ana
Mountains, including in the vicinity of Sierra Peak. We have detected 1 of 3 localities
(33%) for intermediate mariposa lily.
Caulanthus simulans, Payson’s jewelflower
This species does not have a distributional objective in the MSHCP. In 2008, we
confirmed that the Caulanthus we found in 2007 was indeed Payson’s jewelflower and
found 3 new occurrences at Silverado Ranch. We may have also detected this species
near Burnt Valley, but we will have to confirm the identity of the Caulanthus species we
found there when it is at peak phenology.
Ceanothus ophiochilus, Vail Lake ceanothus
The objective for this species requires the inclusion of “at least three core
locations in the vicinity of Vail Lake and the Agua Tibia Wilderness area.” We interpret
this to mean occurrences in the vicinity of the 2 CNDDB records at Agua Tibia and the 1
CNDDB record near Vail Lake. In 2008, we confirmed the presence of Vail Lake
ceanothus at the 2 locations in the Agua Tibia Wilderness for a total of 2 of 3 locations
(67%).
Centromadia pungens ssp. laevis, smooth tarplant
The objective for this species requires inclusion of “at least 27 of the known
occurrences of this species at Antelope Valley, Temescal Canyon, Lake Elsinore,
Murrieta Creek, French Valley, Lakeview Mountains, Lake Skinner, Diamond Valley
Lake, Sycamore Canyon Park, Alberhill Creek, Lake Mathews, the Santa Ana River, and
the core locations at the San Jacinto Wildlife Area, the middle segment of the San Jacinto
River and upper Salt Creek.” We used the quarter section rule to delimit separate
occurrences within the areas listed in the species objective. We have previously
documented 3 occurrences of this species at San Jacinto Wildlife Area and also detected
this species at Potrero. UCR CCB has confirmed 1 additional occurrence at San Jacinto
Wildlife Area and an occurrence at Lake Skinner. In 2008, we confirmed the presence of
this species at Murrietta Creek. We also documented this species at San Timoteo Canyon
and Harford Springs. We did not find this species during surveys at Sycamore Canyon
and in the vicinity of Alberhill along Temescal Wash. In all, we have found 6 of 27
(22%) known occurrences. We have found this species at only 1 of the 3 listed Core
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Areas. In addition, this species has been conserved at Potrero, Harford Springs and San
Timoteo Canyon. These locations are mentioned in the species account and/or Biological
Opinion but are not specifically cited in the species objective.
Chorizanthe leptotheca, peninsular spine flower
This species has a demonstrate conservation objective, requiring the conservation
of 10 localities with 1000 individuals each. We have previously found what we believe to
be this species in 4 separate locations in the San Jacinto Mountains. However, it is
possible that some of these locations are actually composed of the closely related species
Chorizanthe xanti instead of peninsular spine flower. In 2008, we returned to each of
these locations to collect voucher specimen that will be sent to James Reveal, an expert
on the genus. However, we were unable to make a collection at 1 of the locations because
there were too few individuals to collect without causing potential harm to the species.
Though we found more individuals at each of the sites we returned to than we had
counted in previous years, none of the sites had ≥ 1000 individuals. However, at one of
the sites, UCR CCB recorded ≥1000 individuals in 2004. In 2008, we did find 1000
individuals at a sentinel site for this species in Garner Valley. We found what we believe
to be peninsular spine flower on BLM land about 2 miles west of the intersection of
highways 74 and 371 and near Juan Diego Flats northwest of Cahuilla Mountain. We
found over 1000 individuals at each of these sites. We collected voucher specimen to
send to James Reveal from these sites. If all of the above sites do indeed contain
peninsular spine flower, then we have confirmed 4 of 10 (20%) demonstrate conservation
localities for this species.
Chorizanthe parryi var. parryi, Parry’s spine flower
The objective for this species requires inclusion of “twenty (20) occurrences of
Parry’s spine flower, including locations throughout the Vail Lake area and in the vicinity
of Lake Mathews, Gavilan Hills, Antelope Valley, Rawson Canyon, Santa Rosa Hills,
Reche Canyon, Wilson Valley, Juniper Flats, Gilman Hot Springs Road and Diamond
Valley Lake.” Because the objective does not specify that conserved occurrences will be
known occurrences or that all occurrences will be in the listed locations, we interpreted
this objective to require confirmation of Parry’s spine flower at each of the 11 locations
mentioned and confirmation of additional occurrences anywhere in the Conservation
Area. We will use the quarter section rule to delimit occurrences of Parry’s spine flower.
This species also has a demonstrate conservation objective which asks for the
confirmation of 10 localities with ≥1000 individuals each. We previously confirmed 1
occurrence of this species at Lake Skinner. UCR CCB have confirmed 3 additional
occurrences of this species. In 2008, we detected this species at Harford Springs in the
Gavilan Hills, near the Santa Rosa Hills in Cactus Valley, in Wilson Valley, and north of
Diamond Valley Lake. We also found this species at Potrero, McElhinney/Stimmel,
Bogart County Park and in 3 distinct locations at Lake Skinner, including in the vicinity
of Rawson Canyon. We were not successful finding this species at Box Springs.
Together, these detections amount to14 occurrences that are separated from one another
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by at least a quarter section, for 14 of 20 (70%) occurrences. We still need to verify
occurrences near Vail Lake, Lake Mathews, Reche Canyon, Juniper Flats, Gilman Hot
Springs and Antelope Valley. In 2006, UCR CCB found occurrences of this species in the
Sedco Hills, Lake Skinner and in the vicinity of Wilson Valley with ≥1000 individuals. In
2008, we found occurrences with ≥1000 individuals of Parry’s spine flower at
McElhinney/Stimmel, Bogart County Park, and 1 location at Lake Skinner, for a total of
6 of 10 (60%) localities with ≥1000 individuals.
Chorizanthe polygonoides var. longispina, long-spined spine flower
The objective for this species requires inclusion of “at least 32 locations of this
species, including the two core locations at Lake Matthews and in the Agua Tibia
Mountains.” Because the objective does not specify the inclusion of known occurrences,
we used the quarter section rule to delimit separate locations in addition to verifying the
presence of long-spined spine flower at the core locations. We have previously detected 7
occurrences of this species separated by a quarter section at Alberhill, Lake Skinner, Oak
Mountain, McElhinney/Stimmel, Garner Valley in the San Jacinto Mountains and
Elsinore Peak. Eliza Mayer, reserve manage for CNLM, has confirmed this species at 5
locations separated by a quarter section at Johnson Ranch, Lincoln Ranch and Warm
Springs. In 2006, UCR CCB found this species at Kabian Park and in the Sedco Hills for
2 additional locations. In 2008, we found 17 new occurrences of this species at Harford
Springs, Elsinore Peak, San Mateo Canyon, Santa Rosa Plateau, Lake Skinner, Oak
Mountain, Agua Tibia and in the San Jacinto Mountains, and made additional detections
of this species at McElhinney/Stimmel. We were not successful at finding this species
during surveys at Lake Mathews or the Motte Reserve. We have confirmed 31 of 32
(97%) locations for this species. We have not found long-spined spine flower at Lake
Mathews, 1 of 2 core locations.
Chorizanthe procumbens, prostrate spine flower
The objective for this species requires inclusion of “at least 14 of the known
locations (in the Santa Ana Mountains, in the Agua Tibia Mountains including the Core
Area at Dorland Mountain, west of Beaumont, and the vicinity of French Valley).” Based
on our analysis of the species account and the MSHCP Historical Database, we
interpreted this objective to mean 1 occurrence west of Beaumont, 1 north of Bachelor
Mountain (east of French Valley), 3 in the vicinity of the Agua Tibia Mountains and 5 in
the Santa Ana Mountains. This interpretation leaves 4 locations not clearly delineated in
the species account, which can be satisfied by any conserved occurrences that are at least
one quarter section away from other conserved occurrences. In 2008, we surveyed for
this species in the Santa Ana and Agua Tibia Mountains, as well as at the Santa Rosa
Plateau. We found 5 occurrences of this species in the Santa Ana Mountains, 3 in the
Agua Tibia Mountains and 1 at the Santa Rosa Plateau, for 9 of 14 (64%) known
occurrences.
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Convolvulus simulans, small-flowered morning-glory
The objective for this species requires inclusion of “at least eight of the known
localities (including Vail Lake, Lake Skinner, Lake Mathews, Temescal Canyon,
Alberhill, Santa Rosa Plateau, Santa Ana Mountains, and Skunk Hollow) of this species.”
We have previously found this species at Oak Mountain (which we considered part of the
Vail Lake locality), Lake Skinner, and the Santa Rosa Plateau. In 2008, we found this
species at McElhinney/Stimmel. We did not detect small-flowered morning glory during
surveys at Harford Springs, Lake Mathews and Alberhill. We have found 3 of 8 (38%) of
the known localities.
Deinandra mohavensis, Mojave tarplant
The objective for this species requires inclusion of “at least five of the known
localities (represented by seven records) within the San Jacinto Mountains and Foothills
and northeast of Vail Lake.” Mojave tarplant also has a demonstrate conservation
objective which asks for the inclusion of 4 localities occupying ≥100 ac each. From
reading the species account, we find that these localities refer to 4 areas along Highway
243 (3 of which correspond with CNDDB records) and 1 locality near Wilson Valley. In
2008, we surveyed for this species at the site of the record in Wilson Valley, but were not
successful in detecting this species. In previous years, we have detected this species near
1 of the CNDDB records and near the intersection of Highways 74 and 243, for 2 of 5
(40%) of the localities. We have not detected this species near other CNDDB records.
Botanists with SBNF have found numerous occurrences of Mojave tarplant throughout
the San Jacinto Mountains, encompassing at least 4 unique localities not already
confirmed by the Biological Monitoring Program. We have not documented any localities
where Mojave tarplant occupied ≥100 ac.
Dodecahema leptoceras, slender-horned spine flower
The objective for this species requires inclusion of “at least 11 of the known
locations of this species, including Temescal Canyon, Bautista Canyon, upper San Jacinto
River, Agua Tibia Wilderness Area, Alberhill, Alberhill Creek east of Lake Elsinore,
Railroad Canyon, Vail Lake, Kolb Creek, and east of State Street south of Hemet.” In
previous years, we found this species in Agua Tibia and Bautista Canyon, for a total of 2
of 11 (27%) of the locations. We have also documented this species at a new location in
the upper San Jacinto River, about 3 km upstream from the known location on the river.
In 2008, we did not perform any targeted surveys for this species, but we did revisit the
location along the San Jacinto River to confirm its identity.
Dudleya multicaulis, many-stemmed dudleya
The objective for this species requires the inclusion of “at least 26 of the known
occurrences of many-stemmed dudleya, including the occurrences at Estelle Mountain,
Temescal Canyon, the Santa Ana Mountains, Gavilan Hills, Alberhill Creek, and Prado
Basin.” We detected this species once at Estelle Mountain in 2005. In 2008, we surveyed
for this species at Alberhill, Estelle Mountain, 2 disparate locations in the Santa Ana
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Mountains, and just south of Lake Mathews. We detected this species near Oak Flat in
San Mateo Canyon and at 1 location at Estelle Mountain. We found individuals that had
not yet flowered at Estelle Mountain in early April, but were not able to locate any
individuals when we returned 2.5 weeks later, even though this species usually flowers in
May and June in Riverside County. The absence of rain after late February may account
for our lack of success finding this species at some sites in 2008. We will survey for this
species again during a year with adequate rainfall. Using the quarter section rule to
delimit separate occurrences, we have found 3 of 26 (12%) of the known occurrences of
this species. However, it is clear from the species objective and the MSHCP Historical
Database that the 26 “known occurrences” cited in the objective include multiple records
at the same site. We recommend that this species objective be amended to include only
unique known occurrences of many-stemmed dudleya.
Eryngium aristulatum var. parishii, San Diego button-celery
The objective for this species requires inclusion of “at least four known locations
on the Santa Rosa Plateau.” In 2005, we confirmed the presence of San Diego buttoncelery at 2 locations on the Mesa de Burro and 2 locations on the Mesa de Colorado, for 4
of 4 (100%) of the known locations on the Santa Rosa Plateau. In 2008, the plant crew
did not perform targeted surveys for this species. However, vernal pool crew surveyors
recorded the presence of this species during vernal pool surveys and site visits to areas
known to have this species. They reconfirmed the presence of this species at 1 pool and
also detected this species at 3 new pools on the Mesa de Burro.
Erodium macrophyllum, round-leaved filaree
The objective for this species requires inclusion of “eight out of the 10 known
localities of round-leaved filaree: four occurrences in the Gavilan Hills region, one at
Lake Mathews, one along Temescal Wash near Lee Lake, one at Diamond Valley Lake
and one in the foothills of the Agua Tibia Mountains.” UCR CCB has previously
confirmed the presence of this species at Lake Skinner (which we consider part of
Diamond Valley Lake for this objective) and Oak Mountain (which we consider part of
Vail Lake), for 2 of 8 (25%) of the localities. We detected this species at Lake Skinner
sentinel sites in 2008, but did not find this species during surveys at Lake Mathews.
Galium angustifolium ssp. jacinticum, San Jacinto Mountains bedstraw
The objective for this species requires inclusion of “at least eight of the known
locations of this species: Lake Fulmor, Dark Canyon and the Black Mountain area.”
There are 3 CNDDB records for this species and 6 records in the MSHCP Historical
Database. However, all but 2 of the records in the MSHCP Historical Database are
virtually identical to the CNDDB polygons, and 1 of the remaining records is extremely
imprecise (accurate to ≤10,000 m). The other remaining record in the MSHCP Historical
Database may overlap with 2 of the CNDDB records. Therefore, for our analysis, we are
only considering the 3 CNDDB records as specific sites to be confirmed and then using
the quarter section rule to delimit additional occurrences. In 2005, we confirmed the
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presence of San Jacinto Mountains bedstraw at Lake Fulmor, Dark Canyon and near
Black Mountain. In 2008, we surveyed for and found this species near Lawler Park and
also found this species incidentally on the southern edge of Pine Cove and in several
locations in San Jacinto State Park Wilderness. SBNF have found this species in 2
disparate areas, just west of Mountain Center and near Hurkey Creek Park, both along
Highway 74. We have not found this species at 2 of the CNDDB records, along Black
Mountain Road and near Stone Creek Campground. We have confirmed 6 of 8 (75%) of
known locations.
Harpagonella palmeri, Palmer’s grapplinghook
The objective for this species requires inclusion of “at least 24 of the known
occurrences of this species at Temescal Wash, Alberhill, Lake Elsinore, Antelope Valley,
Bachelor Mountain …Lake Mathews, Harford Springs Park, Cleveland National Forest,
Skunk Hollow, Lake Skinner and Vail Lake.” In order to delineate areas where we find
this species into separate occurrences, we used the quarter section rule within the areas
listed in the species objective. We have previously found this species at Alberhill, Lake
Skinner, and Oak Mountain. CNLM has reported this species from Lincoln Ranch, Warm
Springs and just west of Skunk Hollow, which we delimit into a total of 3 occurrences. In
2008, we found this species at Harford Springs County Park, Elsinore Peak,
McElhinney/Stimmel, at 3 occurrences in the Agua Tibia Mountains, 1 additional
occurrence at Oak Mountain, 1 additional occurrence at Alberhill, and 3 additional
occurrences at Lake Skinner. We did not find this species during surveys at Lake
Mathews or on the El Sol property south of Lake Skinner. We are considering
occurrences at Warm Springs, Lincoln Ranch and McElhinney/Stimmel to be part of
Antelope Valley. We have confirmed 17 of 24 (71%) of the occurrences. We have not
found this species in 3 of the areas mentioned in the species objective, including near
Temescal Wash, Lake Elsinore, and Lake Mathews.
Heuchera hirsutissima, shaggy-haired alumroot
The objective for this species requires inclusion of “two known localities of this
plant in the San Jacinto Mountains: one locality lies on the western slopes of the San
Jacinto Mountains above the San Jacinto River and the other locality is in a gully behind
Tahquitz Rock.” Shaggy-haired alumroot is a difficult species to identify because it can
only be identified when it is in flower and it is part of a complex of species in need of
monographic study (Elvander 1993). Neither we nor Mr. Sanders were able to identify to
species a collection we made of Heuchera in 2007, even though the specimen contains
flowers. Because we have not been able to positively identify individuals as shaggyhaired alumroot, we report here on our observations of Heuchera sp. We found Heuchera
sp. once in 2007 and three times in 2008 on the western slopes of the San Jacinto
Mountains. If the Heuchera at any of these locations is indeed shaggy-haired alumroot,
then we have found 1 of 2 localities of this species (50%). Additionally, Monitoring
Program staff have twice documented Heuchera sp. growing on or near Tahquitz Rock
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during off work hours. However, all individuals located around Tahquitz Rock were
growing outside of the Plan Area.
Holocarpha virgata ssp. elongata, graceful tarplant
The objective for this species requires inclusion of “at least eight of the known
locations, including four occurrences located on Santa Rosa Plateau and four occurrences
in the San Mateo Canyon Wilderness Area.” This species also has a demonstrate
conservation objective which asks for the conservation of 10 localities with ≥1000
individuals each. In a botanical assessment of the San Mateo Canyon Wilderness Area,
Boyd et al (1992) only make note of graceful tarplant occurring occasionally on Miller
Mountain, a landform that is predominantly in San Diego County. However, there is 1
herbarium record indicating that this species was found in the wilderness area near
Bluewater Canyon in Riverside County. We interpreted the San Mateo Canyon
occurrences to include 1 near a historic record on the west side of the Tenaja Corridor
and 3 in the Cleveland National Forest near San Mateo Canyon. The Monitoring
Program, in previous years’ surveys, has found that graceful tarplant is well-distributed
across the Santa Rosa Plateau and has also found 1 occurrence along Wildomar Road in
the Cleveland National Forest and 2 in the Tenaja Corridor, for 6 of 8 (75%) locations. In
2008, we surveyed 3 locations in the San Mateo Canyon for this species, including at
Bluewater Canyon, but did not detect this species at any of these sites. We did find an
additional occurrence of graceful tarplant in the Tenaja Corridor. We did not find any
occurrences with ≥1000 individuals in 2008. In 2006, we found 7 occurrences with ≥
1000 individuals. UCR CCB has documented 1 additional occurrence, for 8 of 10
localities.
Hulsea vestita ssp. callicarpha, beautiful hulsea
The objectives for this species require inclusion of “at least 12 of the known
occurrences at Lake Fulmor, Pine Cove, Idyllwild, Mountain Center, Pine Meadow and
Lake Hemet.” This species also has a demonstrate conservation objective which asks for
the conservation of 16 localities with ≥50 individuals each. The MHSCP Historical
Database has 23 records for this species in the San Jacinto Mountains that are precise to
within 2000 m or less. The Biological Monitoring Program and SBNF have detected
beautiful hulsea within the vicinity of at least 18 of these records, including in the vicinity
of all of the specific places mentioned in the species account, for 12 of 12 (100%) of the
occurrences. This species has also been documented in at least 16 unique localities in the
San Jacinto Mountains with ≥50 individuals at each place for 16 of 16 (100%) localities.
In 2008, we surveyed for this species on BLM land approximately 2 miles west of the
junction of highways 371 and 74, the site of a historic collection. We did not detect
beautiful hulsea at this site. Though the species objectives for beautiful hulsea have been
met, distributional surveys for this species should be undertaken periodically to determine
if this species is still present at this site and at Cahuilla Mountain (where we have
unsuccessfully surveyed in the past), the 2 southernmost historically documented sites in
the Plan Area for beautiful hulsea.
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Juglans californica var. californica, California black walnut
The objective for this species requires inclusion of “at least seven known
occurrences of this species within the Santa Ana Mountains, at Lake Skinner, at the Santa
Rosa Plateau and one east of Pedley.” We have previously detected this species at Lake
Skinner, Johnson Ranch, Estelle Mountain, and the Badlands. In 2008, we detected this
species at 2 locations along the Santa Ana River, and at Chino Hills State Park. All of
these locations had only a few scattered individuals, not extensive California walnut
woodlands. We were not successful at finding this species during surveys at the Santa
Rosa Plateau and in the northern Santa Ana Mountains. We recommend that this species
objective be evaluated and rewritten for several reasons. First, there are not 7 mapped
records in the MSHCP Historical Database of this species at the sites listed above.
Second, there are records in the MSHCP Historical Database where this species is
conserved that are not listed in the species objective. Third, occurrences of California
black walnut in the vicinity of Lake Skinner and Santa Rosa Plateau are not thought to be
naturally occurring, but rather the result of introductions (USFWS 2004). According to
Zach Principe, former Project Ecologist at the Santa Rosa Plateau Ecological Reserve,
naturally occurring California black walnut has never been documented on the Santa
Rosa Plateau (2007 email from Z. Principe to Diane Menuz, Biological Monitoring
Program Botany Program Lead, unreferenced). The only known report of this species at
that reserve is from the vicinity of the old adobe buildings, where Principe has only seen
English walnut (Juglans regia). Native stands of this species are thought to be restricted
to the area around the Santa Ana River and the northern Santa Ana Mountains
(USFWS 2004).
Lasthenia glabrata ssp. coulteri, Coulter’s goldfields
The species objective requires inclusion of “at least 20 of the known occurrences
of this species, including the three Core Areas: the San Jacinto Wildlife Area and the
southern shores of Mystic Lake, the middle segment of the San Jacinto River and a
portion of the Alberhill locality.” Based on analysis of the species account, the MSHCP
Historical Database and CNDDB, our interpretation of the known occurrences consist of
6 occurrences along the San Jacinto River south of Ramona Expressway, 10 occurrences
in San Jacinto Wildlife Area, 1 near Alberhill, and 3 in other locations. We have
confirmed that there are 10 occurrences at San Jacinto Wildlife Area that obey the quarter
section rule. In 2008, we found one individual of Coulter’s goldfields east of San Jacinto
Wildlife Area, between Gilman Springs Road and Laborde Canyon. This location is not
in the vicinity of any known occurrences of Coulter’s goldfields and may have resulted
from a one-time colonization event rather than species establishment. We also found
Coulter’s goldfields incidentally at San Jacinto Wildlife Area. Vernal pool surveyors
found this species in the vicinity of 6 vernal pools at the San Jacinto Wildlife Area. We
have found 10 of 20 (50%) of the known occurrences of this species.
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Lepechinia cardiophylla, heart-leaved pitcher sage
The species objective requires conservation of “6 known populations, in the
vicinity of Sierra Peak, Indian Truck Trail, Bald Peak, Trabuco Peak, Horsethief Trail,
Pleasants Peak, and the ridge between Ladd Canyon and East Fork Canyon.” We have
previously confirmed the presence of heart-leaved pitcher sage at Sierra Peak, Bald Peak
and Indian Truck Trail. In 2008 we confirmed this species near Pleasants Peak (where
UCR CCB had previously detected this species) for 4 of 6 occurrences (67%). We also
recorded this species incidentally at several sites where we have previously found it. We
did not detect this species during surveys in the vicinity of Horsethief Peak, Trabuco
Peak and the area between Ladd and East Fork Canyon. UCR CCB has found this species
near Trabuco Peak, but these occurrences were in Orange County.
Lilium humboldtii ssp. ocellatum, ocellated Humboldt lily
The species objective requires conservation of “the known locations at Arroyo
Seco Canyon in the Agua Tibia Wilderness Area and Fisherman’s Camp in Tenaja
Canyon and the historic occurrences known from Castro Canyon, Horsethief Canyon,
Elsinore Mountains; and Corona between Tin Mine Canyon and Santiago Peak, Skyline
Drive populations.” Castro Canyon is located in San Diego Canyon, and the reference to
the Elsinore Mountains and Horsethief Canyon probably comes from the same 1955
herbarium collection by Gale Sphon that lists the locality as “Peninsular Ranges; Santa
Ana Mountains region; Horsethief Canyon, Elsinore Mountains.” Therefore, we
interpreted this objective to mean that ocellated Humboldt lily will be conserved in
Arroyo Seco Canyon, Tenaja Canyon, Horsethief Canyon, and in the vicinity of Tin Mine
Canyon. In 2007, we confirmed the presence of ocellated Humboldt lily in Arroyo Seco
and near Fisherman’s Camp. In 2008, we confirmed the presence of this species in
Horsethief Canyon and Tin Mine Canyon, for a total of 4 of 4 locations (100%). We also
detected this species in the Agua Tibia Wilderness west of Arroyo Seco and in the
vicinity of De Luz Creek.
Lilium parryi, lemon lily
The objective for this species requires “at least six localities (seven occurrences)
within the San Jacinto Mountains.” We have previously found lemon lily at 6 unique
localities with a total of at least 7 occurrences. We recorded this species in 2008 at 2 new
places in the San Jacinto Mountains.
Limnanthes gracilis var. parishii, Parish’s meadowfoam
The species objective requires the inclusion of “at least one known location on the
Santa Rosa Plateau.” In 2008, this species was not detected by either the rare plant crew
or vernal pool surveyors during surveys at the Santa Rosa Plateau.
Microseris douglasii ssp. platycarpha, small-flowered microseris
The species objective requires inclusion of “at least eight of the known locations
at Lake Mathews, in the Cleveland National Forest, at Lake Skinner and at Vail Lake.”
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This species also has a demonstrate conservation objective which asks for the
conservation of 10 localities with ≥1000 individuals. To distinguish between separate
locations for the distributional part of the objective, we adhered to the quarter section rule
within the areas mentioned in the species objective. Previously, we have found this
species at Alberhill, Lake Skinner, and Oak Mountain. We have also detected Microseris
douglasii on Elsinore Peak, but we need to return when individuals are in fruit to be
certain which subspecies we found. We surveyed Elsinore Peak again in 2008, but we did
not detect Microseris douglasii. We were also unsuccessful at detecting small-flowered
microseris at Santa Rosa Plateau, San Mateo Canyon near Oak Flat and Harford Springs
County Park. We did find this species at Lake Mathews, McElhinney/Stimmel, on the El
Sol property south of Lake Skinner, and more widely distributed within Alberhill. We
have found this species at 1 known location each at Lake Mathews, Lake Skinner and in
the vicinity of Vail Lake for 3 of 8 (38%) known locations. We will resurvey Elsinore
Peak to determine if we have also found this species in the Cleveland National Forest.
We have not found 1000 individuals of this species at any of our survey sites. This
species is difficult to count accurately because it co-occurs with Microseris douglasii ssp.
douglasii, from which it varies only slightly, and because it is sparely distributed in areas
where we have found it. We also need to develop a better procedure for counting the
number of individuals at occurrences.
Mimulus clevelandii, Cleveland’s bush monkeyflower
The species objective for this species requires inclusion of “the two known
localities of this species on Santiago Peak in the Santa Ana Mountains and on the
northern slopes of the Agua Tibia Mountains.” In previous years, we have confirmed the
presence of Cleveland’s bush monkeyflower in the Santa Ana Mountains. In 2008, we
did not detect this species during surveys in the Agua Tibia Mountains, though we did
find this species incidentally in the Santa Ana Mountains. Therefore, we have confirmed
1 of 2 localities (50%) for this species.
Mimulus diffusus, Palomar monkeyflower
The species objective for this species asks for the inclusion of “at least 18 of the
known locations on the Santa Rosa Plateau; in the vicinity of Sage; French Valley; east of
Lake Skinner; and in the San Jacinto, Agua Tibia and Santa Ana Mountains.” Based on
our analysis of the species account and MSHCP Historical Database, we interpreted this
objective to include 5 locations in the Santa Ana Mountains, including 1 on Elsinore Peak
and 3 in the San Mateo Canyon, 3 locations in Agua Tibia, 6 locations in the San Jacinto
Mountains and 1 location each at the Santa Rosa Plateau, Sage, Lake Skinner and east of
French Valley. In 2008, we surveyed for this species in 4 locations in the Santa Ana
Mountains, at the Santa Rosa Plateau, east of Lake Skinner, 3 locations in the Agua Tibia
Wilderness and 5 locations in the San Jacinto Mountains. We found this species on
Elsinore Peak, at 1 location in San Mateo Canyon, 2 locations in the Agua Tibia
Mountains, and 3 locations in the San Jacinto Mountains, for a total of 7 of 18 locations
(39%).
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Monardella macrantha ssp. hallii, Hall’s monardella
The objective for this species requires inclusion of “at least the five known
locations of this species: Cahuilla Mountain and an occurrence southwest of Pine Cove in
the San Jacinto Mountains, two occurrences on the north slope of the Agua Tibia
Mountains and Santiago Peak in the Santa Ana Mountains.” In 2008, we confirmed that
the Monardella species we previously found in the Santa Ana Mountains was actually
Hall’s monardella. We have previously confirmed the presence of this species at Cahuilla
Mountain, southwest of Pine Cove and at 1 location in the Agua Tibia Mountains, for 4
of 5 (80%) of the occurrences. We did not detect this species during additional surveys in
the Agua Tibia Mountains. Based on the MSHCP Historic Database and CNDDB
records, we think that the 2 occurrences in the Agua Tibia Mountains cited by the species
objective are actually at the same location. Therefore, we recommend that the species
objective be modified to reflect this.
Muhlenbergia californica, California muhly
The objective for this species requires the inclusion of “known locations at Sage,
Aguanga, Estelle Mountain, Prado Dam, Temescal Canyon, and Sitton Peak.” This
species also has a demonstrate conservation objective which asks for the conservation of
10 localities with ≥50 clumps. In 2008, to begin initial surveys for this species, we visited
a known location of this species outside of the Plan Area to observe its phenology and
then surveyed similar habitat in the Conservation Area at the southern edge of the San
Bernardino Mountains. We chose to begin surveys in this area rather than at the locations
cited in the species account because we have found no evidence for historic records or
appropriate habitat for California muhly at the cited locations. We did not locate
California muhly during our survey effort in the San Bernardino Mountains and have
therefore found 0 of 6 (0%) of the known locations and 0 of 10 localities with more than
50 clumps.
Myosurus minimus ssp. apus, little mousetail
The objective for this species requires the inclusion of “at least five of the known
locations of this species, including Harford Springs County Park on the Gavilan Plateau
and the three core locations: one along Salt Creek west of Hemet and two on the Santa
Rosa Plateau.” UCR CCB found this species at one location on the Mesa de Colorado at
the Santa Rosa Plateau. In 2008, we surveyed for this species at Harford Springs County
Park and on the Santa Rosa Plateau, but we did not detect this species. Vernal crew
surveyors were also unsuccessful at detecting this species during vernal pool surveys in
2008.
Nama stenocarpum, mud nama
The objective for this species requires inclusion of “two of the three known
occurrences of this species along the San Jacinto River near Gilman Springs Road.” In
2008, we did not detect this species during surveys near Gilman Springs Road.
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Navarretia fossalis, spreading navarretia
The objective for this species requires inclusion of “13 of the known locations of
spreading navarretia at Skunk Hollow, Santa Rosa Plateau, and core locations: the San
Jacinto Wildlife Area, floodplains of the San Jacinto River from the Ramona Expressway
south to Railroad Canyon, and upper Salt Creek west of Hemet.” Based on our
interpretation of the species account, these locations include 1 site at Skunk Hollow, 1
site at the Santa Rosa Plateau, 2 sites near Salt Creek, 4 sites along the San Jacinto River
and 5 at the San Jacinto Wildlife Area. We have previously found this species at 1
location at the San Jacinto Wildlife Area, for 1 of 13 (8%) locations. In 2008, vernal pool
surveyors did not detect spreading navarretia while conducting vernal pool surveys.
Navarretia prostrata, prostrate navarretia
The objective for this species requires inclusion of “at least the one known
occurrence of this species on the Santa Rosa Plateau.” UCR CCB found this species near
4 different vernal pools on the Mesa de Burro and Mesa de Colorado at the Santa Rosa
Plateau in 2003 and 2004. In 2008, the plant crew did not perform targeted surveys for
this species. However, vernal pool surveyors reconfirmed the presence of this species at a
site on the Mesa de Burro. We have confirmed 1 of 1 (100%) of the known occurrences
of prostrate navarretia.
Orcuttia californica, California Orcutt grass
The objective for this species requires inclusion of “at least three of the known
locations of California Orcutt grass at the Santa Rosa Plateau, at Skunk Hollow and in the
upper Salt Creek drainage west of Hemet.” In 2005, we found this species at the Santa
Rosa Plateau on the Mesa de Burro. In 2008, vernal pool surveyors reconfirmed the
presence of this species at the same vernal pool where this species was found in 2005.
Eliza Meyer, reserve manager for CNLM, has confirmed the presence of this species at
Skunk Hollow. We have confirmed 2 of 3 (67%) of the known occurrences of this
species.
Oxytheca caryophylloides, chickweed oxytheca
The objective for this species require inclusion of “at least five of the known
locations within the San Jacinto Mountains.” This species also has a demonstrate
conservation objective which asks for the conservation of 10 localities with ≥1000
individuals each. The MSHCP Historical Database has 4 records for chickweed oxytheca
that are precise to within 2000 m or less within the San Jacinto Mountains. We have
previously found this species at 5 locations encompassed by 3 of these records, and in
2008 we found this species at 2 additional locations within these 3 records. The only
known location in the San Jacinto Mountains where this species has not been found is in
the vicinity of Valle Vista. While the MSHCP Historical Database shows that this record
is mostly contained within the Conservation Area, a closer reading of the herbarium
record that this record is derived from indicates that it most likely is just outside of the
Conservation Area. We should continue surveying for this species in the vicinity of Valle
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Vista to determine if this known location is indeed conserved. We have confirmed 4 of 5
(80%) of the known locations. In addition, we have only detected 1 occurrence of this
species with ≥1000 individuals, for 1 of 10 (10%) of the conserved localities.
Penstemon californicus, California beardtongue
The objective for this species requires inclusion of “at least 15 occurrences in
Aguanga, Blackburn Canyon and the San Jacinto Mountains (including Garner Valley,
Pyramid Peak, and Kenworthy Ranger Station).” Pyramid Peak is located just east of the
Plan Area and thus cannot be included in the Conservation Area. However, SBNF has
confirmed the presence of California beardtongue at that location. We were unable to find
any records in the MSCHP Historical Database, CNDDB or elsewhere that indicated that
California beardtongue has been found in Blackburn Canyon. It is possible that the
species objective refers instead to a CNDDB record for this species near Rouse Ridge, in
the USGS 7 1/2’ quad named Blackburn Canyon, rather than in the canyon itself. Based
on our analysis of the species account and the MSHCP Historical Database, we
interpreted this objective to mean that we will find at least 1 occurrence near Aguanga, 1
near Blackburn Canyon (possibly near either the quad or the canyon itself), and 1 near
Kenworthy Station in Garner Valley. The remaining 12 (or 11 if Pyramid Peak is
eliminated from the analysis) occurrences should be the vicinity of Garner Valley. The
species objective does not ask for the inclusion of known occurrences, so any occurrences
in Garner Valley could count towards this objective. However, it seems inappropriate to
try to separate sightings of this species in Garner Valley into 12 separate occurrences. If
we decided that records needed to be at least 1 quarter section apart, we would be
overestimating the number of unique occurrences that are actually in this area based on
CNDDB records and the MSHCP Historical Database. If we count every record we
record for California beardtongue as a separate occurrence, we would be generating
biologically meaningless information because some of the records are from the same
location. We propose that we survey Garner Valley intensively in order to determine the
true distribution of California beardtongue in the area and then amend the species
objective to reflect the conservation being achieved. Previously, we have recorded this
species in 7 places within a 1600 m x 800 m area in Garner Valley. In 2008, we found
this species in 3 new locations, including near Kenworthy Station, extending the area we
know is occupied by California beardtongue in Garner Valley to 2700 m x 800 m. We did
not find this species during surveys near Rouse Ridge or during surveys west of Highway
74 in Garner Valley.
Phacelia stellaris, Brand’s phacelia
The objective for this species requires the inclusion of “the two known localities
of this species along the Santa Ana River at Fairmont Park and in the Santa Ana
Wilderness Area.” The latter locality is actually a site along the Santa Ana River west of
Fairmont Park where Brand’s phacelia was collected in 2000. In 2008, we surveyed this
site and confirmed the presence of Brand’s phacelia, for 1 of 2 localities (50%). We have
not surveyed the immediate vicinity around Fairmont Park for this species.
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Polygala cornuta var. fishiae, Milk’s fishwort
The objectives for this species require inclusion of “at least three of the known
localities (Santa Rosa Plateau, Santa Margarita Ecological [Reserve], and San Mateo
Canyon).” This species also has a demonstrate conservation objective which asks for the
conservation of 10 localities with ≥50 individuals or ramets each. Our survey efforts in
2006 detected Milk’s fishwort in 3 of 3 (100%) of the mentioned areas. We have also
counted or estimated occurrences of ≥50 individuals at 10 separate localities in previous
years. In 2008, we found Milk’s fishwort incidentally in the Santa Ana Mountains, the
Santa Rosa Plateau and the Tenaja Corridor. Only the occurrence in the Tenaja Corridor
had ≥50 individuals. We have met both the distributional objective and demonstrate
conservation objective for this species.
Potentilla rimicola, cliff cinquefoil
The objectives for this species require inclusion of “two known localities of this
species in Dark Canyon and near Deer Spring.” This species also has a demonstrate
conservation objective which asks for the conservation of 5 localities at least 1 quarter
section apart without regard to number of individuals at each locality. In 2008, 2
surveyors spent 9 days backpacking in the San Jacinto Mountains to look for this species.
Before surveying, they identified areas with seemingly appropriate habitat using digital
imagery in ArcGIS. They surveyed these areas as well as areas near the localities cited in
the species objective. They found this species in only 1 of the 32 grid cells that they
surveyed. Cliff cinquefoil was found almost directly between the two localities
mentioned in the species objective. We believe that the localities cited in the species
objective, which are both drawn from collections made on 27 July 1924, may actually
refer to a single collection site. If this is the case, then we have confirmed the only known
locality for this species within the Conservation Area, and the species objective should be
modified accordingly. We have only found 1 of the 5 demonstrate conservation localities
for cliff cinquefoil.
Quercus engelmannii, Engelmann oak
The species objective for this species requires inclusion of “at least 33 known
occurrences of this species, including the core locations at the Santa Rosa Plateau and in
the Santa Ana Mountains.” This species also has a reproductive objective that is
addressed in a separate report (Engelmann Oak Recruitment Survey Report 2008). The
species account cites 2 data points from CNDDB records and 31 from herbarium records
and other sources where Engelmann oak will be conserved. We therefore regarded the 31
data points from the MSHCP Historic Database that are conserved or are most likely to
be conserved as the “known occurrences” cited in the species account. We assumed the
remaining 2 known occurrences are derived from the cited CNDDB records. Based on
this, we interpreted the known occurrences to include 8 at the Santa Rosa Plateau, 2 at
Santa Margarita Ecological Reserve, 2 in the Agua Tibia Mountains, 4 in the Tenaja
Corridor, 2 in the Santa Ana Mountains, 5 in the vicinity of the Santa Rosa Plateau in
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area not currently conserved, and 10 other areas throughout the county. We have
previously detected this species in 17 locations, including 8 at the Santa Rosa Plateau, 2
at Santa Margarita Ecological Reserve, 4 in the Tenaja Corridor, 1 in the Santa Ana
Mountains, 1 at Lake Skinner, and 1 at Potrero. In 2008, we confirmed known
occurrences of this species in the western Agua Tibia Mountains and in San Mateo
Canyon, for a total of 19 of 33 (58%) of locations. We also detected Engelmann oak at
the Santa Rosa Plateau and the Tenaja Corridor. We were unsuccessful at detecting this
species during surveys at Estelle Mountain and other areas in Potrero.
Romneya coulteri, Coulter’s matilija poppy
This species has a demonstrate conservation objective, requiring confirmation of
30 localities, not smaller than 1 quarter section each. We have previously documented 16
localities of this species. In 2008, we found 7 additional localities, including 3 in the
Santa Ana Mountains, 3 in the vicinity of Alberhill, and 1 at Estelle Mountain, for a total
of 23 of 30 (77%) localities.
Satureja chandleri, San Miguel savory
The species objective requires inclusion of “at least seven of the known locations
of San Miguel savory on the Santa Rosa Plateau; in the vicinity of Tenaja guard station
and three miles south of Murrieta near De Luz Road in the Santa Ana Mountains; and
three miles southwest of Murrieta near Warner’s Ranch.” Based on our analysis of the
species account, CNDDB data, and data from the MSHCP Historical Database, we
interpret the 7 occurrences to include 6 occurrences on the Santa Rosa Plateau and 1 in
the Santa Ana Mountains. In previous years, we have found 2 occurrences of San Miguel
savory at the Santa Rosa Plateau, for 2 of 7 occurrences (29%). In 2008, we surveyed 2
additional areas in the Santa Rosa Plateau, but did not detect this species.
Sibaropsis hammittii, Hammitt’s clay-cress
The objective for this species requires inclusion of “the one known locality near
Elsinore Peak.” We detected this species on Elsinore Peak in the Santa Ana Mountains in
2008, for 1 of 1 (100%) confirmed locality.
Trichocoronis wrightii var. wrightii, Wright’s trichocoronis
The objective for this species requires inclusion of “four of the known locations
along the San Jacinto River from the vicinity of the Ramona Expressway and San Jacinto
Wildlife Area and along the northern shore of Mystic Lake.” The rare plant crew has not
detected this species during surveys in previous years. In 2008, vernal pool surveyors
looked for this species during vernal pool surveys. They were not successful at finding
Wright’s trichocoronis. Vernal pool surveys were most likely too early in the season to
find this species in flower. We have confirmed 0 of 4 (0%) of the known occurrences of
this species.
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DISCUSSION
For the 55 covered plant species targeted in vernal pool or plant surveys or
detected incidentally in 2008, the Biological Monitoring Program has verified the
continued presence of these species at 53% of the historically documented occurrences or
localities, taking into account Monitoring Program work from 2005 through 2008, UCR
CCB data from 2003, 2004 and 2006, and recent SBNF data. We verified at least 75% of
the occurrences for 3 of these species for the first time in 2008, including ocellated
Humboldt lily (Lilium humboldtii ssp. ocellatum), Hammitt’s clay-cress (Sibaropsis
hammittii), and long-spined spine flower (Chorizanthe polygonoides var. longispina),
though the latter species requires additional verification of Core Areas.
Species occurrences may not have been verified yet for several reasons. First,
many of the known occurrences mentioned in the MSHCP species accounts are not yet
part of the Conservation Area. Second, some occurrences mentioned in the species
objectives may be the result of inaccurate or faulty data, resulting in a named locality that
is not actually in Riverside County or misinterpreting a site in the foothills of the Santa
Ana Mountains as being on the main divide of the mountains. Third, for some
occurrences, we may not have surveyed the right area within a site to find the target
species. This is especially problematic when historical records do not contain precise
coordinates or other specific location information. Fourth, observers may not have
detected a species at a site where it was present. This would be most likely for species
present in very low densities at sites.
Of the 13 species with demonstrate conservation objectives we targeted or
detected incidentally in 2008, we have verified 71 of the 141 target localities, through a
combination of our own, SBNF, and UCR CCB data. We did not find all of the target
localities with the specified number of individuals for any new species in 2008. Our gridbased surveys may not be the most appropriate way to estimate the number of individuals
at a locality for some of these species. For example, in order to find ≥ 500 individuals of
Plummer’s mariposa lily (Calochortus plummerae) at Potrero, we had to count
individuals in 23 grid cells in 4 disparate locations across the site. This species may occur
naturally in low densities and thus may require surveys across large areas in order to meet
its demonstrate conservation objective. We also have a hard time obtaining accurate
counts for individuals that are difficult to detect, such as small-flowered microseris
(Microseris douglasii ssp. platycarpha), and species that occur in difficult to survey
areas, such as Rainbow manzanita (Arctostaphylos rainbowensis). We need to come up
with a survey method to help us produce accurate counts of these species.
Recommendations for Future Surveys
We were successful at detecting most of our target species in 2008, including
some species never before detected by the Biological Monitoring Program. As we move
closer to surveying most of the MSHCP Historical Database records within the
Conservation Area for some species, we need to determine when it is appropriate to
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declare a species absent from a site. We can use sentinel sites and detection studies to
help us with this goal. In 2008, we used sentinel sites to determine when to begin
surveying for various species in the Conservation Area, but seldom revisited sites once
the target species were found. For many species, such as Palmer’s grapplinghook
(Harpagonella palmeri), we could use our continual detection of the species during
surveys as evidence that it was still an appropriate time to survey for the species.
However, for species that we seldom or never detected outside of the sentinel sites,
repeated visits to those sites would have provided us with evidence that those species
were still detectable in the Plan Area. For example, we only detected large-leaved filaree
(Erodium macrophyllum) at sentinel sites, which we visited through 11 March 2008. We
could make stronger conclusions about our negative survey results at other sites if we had
documented large-leaved filaree’s presence later in the season.
Another tool for estimating absence is to design a detection study. To do this, we
would first have to have some number of grids that were known to be occupied by the
species in question. Then we would send multiple observers to survey these occupied
grids as well as some nearby unoccupied grids. We could use this data to calculate the
percentage of the time an observer detected a species, given that the species was there.
With this information, we could determine how many visits we need to make to a grid in
order to declare the species absent. There are many conditions upon this design, including
that the Covered Species must be equally detectable across the study period and among
the study sites. We cannot compare sites with many individuals to those with few
individuals, nor can we compare grassland sites to chaparral sites because our chance of
detecting a species in each situation will differ. Even with these limitations, we think that
a detection study will provide us with important information about our ability to detect
species.
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Appendix A: Western Riverside County MSHCP Biological Monitoring
Program Protocol for Inventory-Phase Rare Plant Surveys, March 18, 2008
Goals: Verify the occurrence of covered plant species throughout Western Riverside
County in order to meet MSHCP species objectives and to update historical
distribution information. Collect habitat information to look for covariates
associated with species presence.
Objectives: To achieve the above goals, surveys will be conducted annually
throughout the Conservation Area in habitat deemed suitable for each species.
Searches will be directed primarily by historical distribution information and to
areas specifically mentioned in species objectives. When covered plant species are
located, habitat attributes of the occurrence will be collected. Data collected in
surveys and plots generally follow and are modifications of California Native Plant
Society and USDA Forest Service rare plant survey and vegetation assessment guidelines
(USDA Forest Service 2005, CNPS Vegetation Committee 2004).
Timing: Surveys for covered plant species will be conducted throughout most of the
spring, summer and fall depending on rainfall, other seasonal variants, and current status
towards meeting species objectives. Surveys will take place during each species’ peak
flowering or fruiting time unless the target species is easily identifiable in sterile form
(such as for many shrubs and trees). Because under certain climatic conditions some
annual species will not germinate, known occurrences will occasionally be surveyed to
document a species’ presence or absence during a particular time of year at that particular
place. The sites where these known occurrences are located will be called sentinel sites. If
no individuals are found at these dependable locations, the lack of observing the species
at other locations will not be taken as evidence toward documenting absence. However,
presence of individuals at the dependable locations will not be enough to absolutely
qualify an absence elsewhere because a species may not have been detected at that place
due to regional differences in seasonality or because observers failed to detect the
species. Each species will be assigned a time when it is considered likely to be detectable
during a given year to assist with evaluating the results of surveys.
Survey Locations: Known locations of target species of interest will be chosen and
visited on an approximately biweekly basis at sentinel sites. Sentinel sites will be chosen
based on known presence of species of interest and overlap between species records, so
that one visit can collect information about the status of several species. When the time is
deemed phenologically appropriate based on findings at sentinel sites, surveyors will
begin targeted searches for species of interest. The Plan Area has been broken into 500 m
x 500 m grids, with each grid broken into 4 grid cells. Each search will involve
thoroughly surveying all of the appropriate habitat for species of interest in a 250 m x 250
m grid cell. An initial cell will be chosen to survey when there is a species record within
the grid from the MSHCP Historical Database. Points in the Database were derived from
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herbarium records, CNDDB information and other records. Additional distributional
information will be added to the Database from sources such as regional HCPs and land
managers’ records as needed to further direct searches and meet species objectives. If the
species of interest is not detected in the initial grid, the survey effort will be expanded to
include searches in surrounding grids that contain suitable habitat.
Equipment:
30 m transect tape
Clinometer
Clipboard
Collection notebook
Declinated compass
Digital camera
Field forms
Field plant press with newspaper

Flags or flagging
Hand held pruning shears
Handheld GPS unit
Plant identification aids
Topographic maps
Two way radio
Weed digger

Method:
Sentinel Site Visits
We will choose sentinel sites to inform us of the current phenological state of
species of interest and to make generalizations about species of interest that do not have
sentinel sites. At a sentinel site, surveyors will search for all species of interest known
from that sentinel site. There should be little error in the coordinates for sentinel sites;
therefore, surveyors should confine themselves to searching the immediate area around
the given site to determine presence/absence of each species of interest. For each species
at a sentinel, surveyors will record their assessment of the site for the species, choosing
from “found,” “early,” “late,” “dry,” or “other.” Surveyors will assess a site as “found”
when the target species is detected there. If it is not detected, the surveyors will make
their best determination as to why the species of interest was not detected. “Early” sites
are sites that display early phenology, including dominance of early season species and/or
a majority of vegetative state species. “Late” sites are sites that display late phenology,
including late season plants present and/or many desiccated plants. “Dry” sites are sites
that show phenology related to drought, including sparse and/or stunted growth of annual
species. “Other” should be used rarely, but could include severe habitat degradation at a
site, suggesting that the species of interest may no longer be present at the site. Surveyors
will record a brief explanation of the site assessment they choose.
Surveyors will record the standard survey information for the sentinel site visit,
including vegetation community and site impact information, as described in more detail
below. Additionally, if a species of interest is found, surveyors will record all of the
species-specific information described below. Surveyors will always take a photograph of
the species at the sentinel sites. They will never make a plant collection at a sentinel site
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unless specifically directed to do so by the Botany Program Lead to avoid over-collection
of plant material from the sentinel sites.
Targeted Surveys
Each surveyor will be assigned one to several grid cells to survey in a day. Each
500 m x 500 m grid is broken into 4 subunits, labeled by their orientation (NW, NE, SW,
SE). The 250 m x 250 m grid subunit is the basic survey unit. For each grid subunit,
surveyors will be given a list of target species, as well as the coordinates for any MSHCP
Historic Database points of interest that fall within the subunit. Surveyors will thoroughly
search the grid subunit for target species in those species’ appropriate habitat and
document the presence of any covered plant species found within the subunit. At the end
of the survey effort, surveyors will determine whether the survey was “complete” or
“incomplete.” Surveyors will choose “complete” when they are able to survey all of the
appropriate habitat for the target species in the grid subunit, and they will choose
“incomplete” if some appropriate habitat within the grid subunit remains unsurveyed.
Surveyors will list all of the species they targeted in their search and record an
assessment of “found”, “early”, “late”, “dry”, “unknown” or “other”. Often, if a target
species is not found, surveyors will choose “unknown” because the surveyor will not
know why the species was not found (i.e. true absence versus not detected). However, in
some cases, surveyors may choose “early”, “late” or “dry” because the overall phenology
of the area seems inappropriate for finding the target species.
Regardless of whether or not covered plant species are found, surveyors will
collect general information about their search effort and the general area. Surveyors will
record the time searched in minutes. Surveyors will also record vegetation communities
searched. In some cases, the entire grid subunit and all of the vegetation communities
within it will be searched. In other cases, only specific vegetation communities will be
searched, such as alluvial fan scrub or chaparral patches. Descriptions of vegetation
communities, as well as site impacts (see below), will be given to all surveyors to make
sure that they are assessed in a similar manner among observers.
Surveyors will record the dominant phenology of herb, shrub and tree layers as
“early” (most plants green, not yet flowering), “peak” (most plants flowering, not yet
fruiting), “late” (most plants fruiting and/or beginning to desiccate), “drought” (spare
and/or stunted vegetation growth associated with unusually dry conditions), or “not
applicable” (layer not present in subunit). Surveyors will also record all site impacts and
their relative intensity at a site. For all recorded site impacts, surveyors will record
specific information to detail the exact nature of the impact. Lastly, surveyors will record
a general description of the area, including dominant species in the area.
Upon completion of survey effort in one grid subunit, surveyors will advance to
the next grid subunit and initiate a new survey. At the end of the survey day, surveyors
will upload tracks information from their GPS units to create a shapefile that more
precisely depicts where they searched.
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Species-Specific Data
When a non-target Covered Species of plant is found in a grid subunit, surveyors
will take an incidental point and record information in the Rare Plant Database when they
return to the office. When a target species of plant is found in a grid survey, surveyors
will record species-specific information about that plant. In some cases, the Botany
Program Lead may direct surveyors to collect species-specific data about any Covered
Species found; in those cases, surveyors will not record incidental information and will
instead record data for both non-target and target species.
Upon finding a target plant species, surveyors will first attempt to finish searching
the subunit, making sure to record coordinates of the plant occurrence so they can return
to it. If time does not allow for the entire subunit to be completely searched, surveyors
will at least search appropriate habitat in the immediate vicinity of the species occurrence
to determine the full extent of the occurrence and the location of the largest occurrence in
the area. Surveyors will record the coordinates and an estimate of the number of
individuals for all separate occurrences of a species found in a grid subunit; however,
they will record additional species-specific information for only the largest occurrence
within the grid. The following species-specific information will be recorded about the
largest occurrence of a Covered Species.
•
•
•

•

•

•

UTMs at the center of the occurrence (always recorded in NAD83)
UTM source. When this is a GPS unit, the GPS model should be listed.
Initials and jpg number for photographs of the species. Plants should always be
photographed for each unique species found within a grid subunit. Surveyors
should take several photos of the species, including photographs showing fruit,
flowers and other distinguishing characteristics. Surveyors should include a ruler
or other device in photos to show size of plants.
Initials and collection number(s) for any specimen taken of the target species. Be
sure to follow plant collection guidelines when making collections of covered
plant species.
Number of individuals found in occurrence and whether this is exact or an
estimate. With occurrence up to 100 individuals, all individuals should be
counted. Beyond 100 individuals, surveyors will estimate population size.
Surveyors will record phenology information. For woody species, surveyors will
record the percent of individuals that are seedlings, saplings, vegetative adults,
flowering adults, and fruiting adults. For woody shrubs, surveyors will consider
“saplings” to be very young, pre-reproductive individuals that are not first year
seedlings. For herbaceous perennials and annual species, surveyors will record
percent of individuals that are vegetative, flowering, fruiting, and desiccated. For
both measures, percents should add up to 100, and each individual will only be
recorded as one category. Surveyors will consider individuals that are both
flowering and fruiting as whichever category is dominant for that individual.
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•

Surveyors will record the following information to characterize the habitat that
contains the Covered Species:
o Surveyors will record the slope using a clinometer to measure the average
inclination of the terrain where the plant species grows.
o Surveyors will record the aspect using a declinated compass in the
direction of the slope. Surveyors will record the average aspect where the
species is growing.
o Surface substrate upon which the Covered Species is growing will be
recorded. Surveyors can choose one or more of the following: cliff, gravel
(fragments between 2 mm and 7.5 cm), litter, log, moss, rock, bare soil
(fragments < 2mm), or water. Specific soil information can be recorded in
the notes on occurrence.
o Vegetation community specific to where the Covered Species is growing
will be recorded.
o Surveyors will record site impacts specific to the occurrence based on site
impact codes found on the Site Assessment datasheet. These will be a
subset or all of the site impacts listed on the Site Assessment datasheet.
Notes on the site impacts will be recorded as well.
Surveyors will record whether or not a plot was set up at the site, the number of
individuals within that plot and whether that number is exact or an estimate. Surveyors
will record notes about the species at the occurrence, including any information that can
help assess the species’ health or further explain the species’ habitat preferences.
For any additional occurrences of this species found within a grid subunit,
surveyors will record the UTMs and an estimate of the number of individuals at those
occurrences in the appropriate area on that same datasheet with the species-specific
information
Plot-Based Data
Surveyors will set up a 450 m² plot around the largest occurrence of the species
within the grid subunit in order to better capture information about surrounding site
vegetation and surface component characteristics. Whenever possible, surveyors will
center the plot at the center of the population. In order to set up the plot, surveyors will
stand at the plot center and extend a measuring tape 15 meters in each of the cardinal
directions. Surveyors will record the UTMs at the center of the plot and record the
average slope and aspect of the plot. Surveyors will also take a north facing photograph
from the center of the plot, as well as photographs in any of the other cardinal directions
that are necessary to capture important site characteristics. Photographs will be taken
from a camera that is held levelly at breast height, defined as it is for D.B.H.
measurements as 1.37 meters above the ground. Surveyors will make sure that cameras
are not zoomed in, but rather capture the widest image possible. Surveyors will also
record brief notes that may help surveyors in future visits re-identify the plot.
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Within the plot, surveyors will estimate the percent cover of each surface
component within the plot, with the estimates adding up to exactly 100 percent.
Surveyors will record information about what they see on the surface of the ground and
not what is underneath litter or rocks. Surveyors will consider living stems to be the
portion of plant stems that would remain if all above ground vegetation were to be cut
down, which is generally less than 5 percent cover. Surveyors will consider bedrock to be
continuous, exposed, non-transported rock and litter to be undecomposed organic matter
including fallen logs, branches, twigs, needles and leaves.
Surveyors will list the scientific names of all woody species within a plot as well
as the scientific names of all herbaceous species that have 1% cover in the plot, are
Covered Species, or have more than 34 individuals in the plot. Surveyors will collect
unknown species for later identification in the office, following the plant collection
guidelines established by the Biological Monitoring Program.
Next to each species name, surveyors will record the vegetation layer to which
that species belongs (low: < 0.5 m, medium: 0.5- 4 m, tall: > 4.0 m in height). If a species
is found in more than one vegetation layer within the plot, such as a sapling and adult tree
of the same species, the surveyor will record the species multiple times, once per layer
where it is found. Surveyors will record individual plants as occurring in only one layer,
the layer in which the tallest portion of the individual is found.
Surveyors will visually estimate the percent cover occupied by each listed species,
as well as the percent cover of all species with less than 34 individuals. They will
estimate cover to the nearest 1 percent, except in the case where cover is less than 1
percent. For estimates of less than 1 percent, surveyors either record 1 percent when the
species has almost 1 percent cover or will record percent cover as <1 percent and then
circle either 0.5 or 0.2 percent, whichever more closely approximates that species’ cover
in the plot.
Surveyors will then record the total percent cover for each layer of the vegetation,
the aggregate total cover, and the total cover of non-native species. These estimates
should look at the overall cover provided by a layer and are not simply the addition of all
species in that layer. For example, if a plot has two shrub species with 10% and 20%
cover and these species overlap for 5% of that cover, 25% cover would be recorded for
the shrub layer instead of 30%. These estimates give an absolute aerial cover and each
category can not exceed 100%.
Data Analysis:
Presence data will provide the baseline for expectations when the Biological
Monitoring Program moves from the inventory to the monitoring phase. All of the
Covered Species of plants under the MSHCP require monitoring at least once every eight
years, and populations found during the inventory phase will be revisited periodically for
the monitoring effort. All subsequent revisits will be directed at collecting the same types
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of data we collected during our baseline study. Thus, there will be continuity in this study
which will provide us with the ability to track changes in terms of the health or success of
the population by monitoring such elements as population size, associated vegetation, and
disturbance
Species that are not able to meet MSHCP species objectives during the inventory
phase will become the focus of more targeted work in two ways. First, survey effort will
be increased, and the area searched will be enlarged to enhance the likelihood of
successfully verifying extant populations. This effort will draw upon ecological data
gathered at the sites of populations of the same species that were verified during the
inventory phase. Thus, modeling can be incorporated to help select suitable habitat.
Second, certain species will become the focus of more frequent and intensive monitoring
efforts to closely watch population trends and provide suggestions for management. The
inventory phase of the rare plant work is necessary so that species of most concern can be
identified and become the targets of this more intense work.
Analysis of preliminary data will be minimal and will be limited to analyses such
as correlations that may further our understanding of the ecology and growing
requirements of the species. These preliminary data do not provide for rigorous statistical
analysis, but are nevertheless fundamental to the long-term monitoring objective.
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Appendix B: Rare Plant Survey Forms
Page 1 of 3
Observer Initials: ______ Add. observers: ______________ Date: ___________ Search time: ____ mi
Sentinel Site or Grid Subunit ID: ______________________ (for grid, include NW, NE, SW, or SE)
Survey evaluation (for species targeted): I

C

S

R

(I- incomplete, not fully surveyed, C- complete, fully covered subunit, S- sentinel, R = revisit, not sentinel)

Species

Assessment Explanation

Assessment: Early, Late, Dry, Unknown, Other , Found

Vegetation Community surveyed (circle all): Alkali playa Alluvial fan scrub Chaparral
Coastal sage scrub Desert scrub Forbland Grassland, annual Grassland, perennial
Marsh
Meadow Riparian scrub Vernal Pool
Woodland, broad-leaved
Woodland, conifer Woodland, riparian Woodland, mixed Other
“Other” (describe): _______________________________________________________________________
__________________________________________________________________________________________
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Phenology
Layer
Dominant
Phenology
Herb
Shrub
Tree
Dominant phenology
E- early, P- peak, L- late,
D- drought, N- Not applicable
(layer not present)

Site Impacts
Impact Intensity

Brief Description

Site Impact Intensity: L- low, M- medium, H- high

Site Impact Code
4 Grazing or browsing

55 On-site development

73 Fire break

81 Erosion

5 Competition from exotics

57 OHV use (off trail/road)

75 Dirt trail

82 Disking/tilling

6 Logging

64 Dumping

76 Dirt road

83 Misc. soil disturbance

7 Small scale woody cutting

67 Litter

84 Hydrologic modification

42 Fire (recent)

68 Vandalism

77 Paved road
79 Artificial
inundation

49 Insect/disease damage

70 Off-trail trampling

80 Mowing

90 Other (specify)

General area description, including dominant species: _____________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
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Rare Plant Survey Form

Page 2 of 3

Observer Initials: ______ Add. observers: _______________ Date: ___________ Species: _________
Sentinel Site or Grid Subunit ID: ______________________ (for grid, include NW, NE, SW, or SE)
UTME __ __ __ __ __ __ __ UTMN __ __ __ __ __ __ __ UTM source (if GPS, list type): ______________
Photo ID (initials& jpg #): ______________________ Specimen ID: (initials& #): _________________
Number of individuals: ____________ Circle one: Exact

Estimate

Phenology:
% Seedling:_____ % Sapling:_____

% Veg.:_____ % Flower:_____% Fruit:_____

% Desic.:___

woody species

all species

ann./herb. per

Habitat information (for where covered species is growing)
Slope: ______º Aspect: ______º
Surface Substrate: Cliff Gravel Litter

Log Moss Rock Soil Water

Vegetation Community (circle all): Alkali playa Alluvial fan scrub Chaparral
Coastal sage scrub Desert scrub Forbland Grassland, annual Grassland, perennial
Marsh
Meadow Riparian scrub Vernal Pool
Woodland, broad-leaved
Woodland
conifer Woodland, riparian Woodland, mixed Other
If “Other” (describe): ____________________________________________________________________
_________________________________________________________________________________________
Plot set up? Y N

Number of individuals in plot? _______

Circle one: Exact Estimate

Notes on occurrence: ____________________________________________________________________
_________________________________________________________________________________________
_________________________________________________________________________________________
_________________________________________________________________________________________
Site Impacts
Impact Intensity

Other occurrences in grid subunit
# UTME
UTMN
# of indiv.
1
2
3
4
5
6
7
8

Brief Description

Site Impact Intensity: L- low, M- medium, H- high
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Rare Plant Survey Form

Page 3 of 3

Observer Initials: ___________ Add. observers: ________________________ Date: _______________________
Grid Subunit ID: ______________________ (include NW, NE, SW, or SE)
UTME 0 __ __ __ __ __ __ UTMN __ __ __ __ __ __ __

Plot Size: 450 sq m

Other:_________

Slope: _____º Aspect: _____º

N-facing photo: ______________________ Other plot photo: _________________________________________
Plot location (to re-identify plot): _________________________________________________________________
________________________________________________________________________________________________
Surface Course Fragments and Ground Cover Information
Element
Fines (Including sand, mud)
Gravel (2mm-7.5cm)
Cobble: (7.5-25 cm)
Stone: (25-60 cm)
Boulders: (>60 cm)

% Cover

Element
Bedrock (Including outcrops)
Litter
Water (Standing or running)
Living stems at ground surface
Other (specify)

Species in Plot
Ht. Field Name (or Collection #)

Final ID

Trace herbaceous species

Total Low: _____ Total Medium: _____

% Cover

% Cover

If <1%
0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

0.5

0.2

Total tall: _____ Total veg. cover: _____ Total Non-Native______
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