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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 and the Wildlife Agencies (i.e., 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.
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 wishing 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.
The primary preparer of this report was the 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 Western Riverside County Regional Conservation Authority (RCA). For further
information on the MSHCP and the RCA, go to www.wrc-rca.org
Contact Info:
Executive Director
Western Riverside County
Regional Conservation Authority
4080 Lemon Street, 12th Floor
P.O. Box 1667
Riverside, CA 92502-1667
Ph: (951) 955-9700

Western Riverside County MSHCP
Monitoring Program Administrator
c/o Yvonne C. Moore
California Department of Fish and Game
4500 Glenwood Drive, Bldg. C
Riverside, CA 92501
Ph: (951) 320-2168
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INTRODUCTION
There are 63 plant species covered by the Western Riverside County MSHCP. Each has
specific species objectives that lists general geographic areas and number of locations within the
Conservation Area, based on historically documented distributions (hereafter “Distributional
Objective”), where the species is to be conserved. Some covered plant species also have species
objectives that specify a minimum number of populations that must be conserved, meeting a
minimum population size (hereafter “Density Objective”).
Distributional information on the covered plant species was consolidated for the MSHCP
from a variety of historical sources including herbarium records, field notes, gray literature, and
species databases. The current status of covered species at the locations given 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 to determine their current status.
Surveys for 27 covered plant species were conducted in the Conservation Area in 2003
and 2004 by the University of California, Riverside Center for Conservation Biology under a
contract from the California Department of Fish and Game (UC Riverside 2005). Monitoring
Program biologists conducted surveys for 16 rare plants in 2005. Thirty-two covered plant
species were targeted for surveys in 2006. Targeted plant species were selected to maximize both
distributional overlap and search effort during each species’ flowering time. The goals for the
2006 rare plant survey were as follows:
Survey Goals
A) Document the presence of covered species at historical locations in the Conservation
Area to meet Distributional Objectives
B) Collect information on population size, surrounding site characteristics, and surface
and vegetation cover at locations where covered species are found
C) Investigate and utilize additional distributional information to better direct searches
D) Develop and test a protocol for estimating population size for covered species with
density requirements to meet Density Objectives
E) Integrate all available recent data from reliable sources to determine current status of
the 32 targeted covered species
F) Continue to test and refine protocol for surveying historical locations for rare plant
species

METHODS
Protocol Development
The protocol used for surveys in 2006 was modified from the 2005 Western Riverside
County MSHCP Biological Monitoring Program Rare Plant Survey and Plot Protocol, which
was based largely on the California Native Plant Society Vegetation Rapid Assessment Protocol
Western Riverside County MSHCP
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(CNPS Vegetation Committee 2004). The 2006 modifications to the 2005 protocol were largely
organizational.
Personnel and Training
Members of the plant field crew (“crew” or “surveyors”) 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. To become acquainted with
covered species, field surveyors viewed specimens from the University of California, Riverside
(“UCR”) Herbarium, 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), talked to local experts, and looked for species images on the internet. Information on
important habitat, distributional, and distinguishing characteristics for target species was
consolidated into a laminated guide for use in the field. Plants that could not be identified to
species during field surveys were collected and identified with the assistance of Mr. Andrew
Sanders, UCR Herbarium Curator. Identified specimens were then added to the Monitoring
Program in-house herbarium and used to aid future identification. Surveyors conducting rare
plant surveys in 2006 included:
•
•
•
•
•
•

Diane Menuz, Botany Program Lead (Regional Conservation Authority)
Theresa Johnson (Regional Conservation Authority)
Andrea Salzman (Regional Conservation Authority)
Charles Navarro (Regional Conservation Authority)
Angela Hyder (Regional Conservation Authority)
Ryann Loomis (Regional Conservation Authority)

Survey Site Selection
Twenty-two plant species were initially chosen in spring 2006 and an additional 10
species were chosen in June for a total of 32 covered species for focused surveys in 2006 (Table
1). These species were chosen to maximize both distributional overlap and search effort during
each species’ flowering time. Survey sites were then selected based on a database of historical
points (hereafter “MSHCP Historical Database”), the Distributional Objectives, and additional
distributional information. The MSHCP Historical Database was created by Dudek and
Associates, Inc., an environmental consulting firm, to georeference and consolidate available
distributional data for all covered species in the MSHCP. For covered plants, some of the sources
of the data included herbarium records and records from the California Natural Diversity
Database (CNDDB).
Survey sites were selected on a weekly basis after reviewing recent survey results. One
factor in deciding where to visit was the phenology of the plants in an area on the last visit.
Areas where most of the annual plant species were flowering or nearing the end of peak
flowering were often chosen for surveys. (Woody perennials were surveyed for throughout the
year.) Also, when a population of a covered species was found flowering, the decision was
sometimes made to focus surveys on that species. The decision to revisit a site previously
surveyed depended on the plant phenology at the time of the initial survey and the habitat
Western Riverside County MSHCP
Biological Monitoring Program

2

Rare Plant Survey Report 2006

information collected during that survey. Table 2 shows the number of times sites were surveyed
in 2006 and the dates of the first and last survey at each site. Figure 1 provides an overview of
the Conservation Area and the areas targeted for surveys in 2006.
Additional distributional information was found by talking with individual land
managers, searching the UCR Herbarium library and using resources in the Biological
Monitoring Program office. While some of these resources included coordinate information,
much of the information was limited to polygons drawn on topographic maps. We georeferenced
this latter information by placing points on a map in TOPO! (National Geographic 2002), a
software program that allows for creating, editing, importing and exporting georeferenced points
over a detailed topographic image. The georefernced points were then uploaded into a GPS unit
and the identified area was searched in the field. Resources used include botanical assessments
prepared for the Cleveland National Forest (Boyd, et al. 1992; Boyd and Banks 1995), trail
guides prepared by local plant enthusiast Thomas Chester (2007), herbarium information
available through the Jepson Online Interchange for California Floristics, and CNDDB. While
some of these sources are the same as those used to create the MSHCP Historical Database, in
some cases we were able to access newer information and to apply our own georeferencing
standards to the data.
Survey Locations
Surveys were conducted around historical points derived from the MSHCP Historical
Database and other sources. Surveyors also relied on their knowledge of each covered species,
derived from reading MSHCP species accounts and from field encounters with covered species,
to focus searches on particular vegetation communities, vegetation structures, and soil types
within a site. There were a total of 956 historic points in the MSHCP Historical Database for the
covered species we targeted in 2006. Of these points, 358 are located in the current Conservation
Area. Additionally, when a point was located within 800m of the current Conservation Area,
(n=199),we searched nearby conserved lands, based on the assumption that there was some
degree of georeferencing error. Additional survey points were derived from the sources listed
above and reserve manager suggestion. Beginning 19 July 2006, field crew began collecting and
uploading tracks information from their GPS units. This information showed the movements of
the crew as a series of coordinates connected to form a line, thus allowing for the exact
movements of the crew to be shown on a map and provide a more precise record of the areas
searched by Monitoring Program staff.
Survey Methods
Rare Plant Survey - Distributional Objective
Field personnel carried a topographic map and GPS coordinates for the historic points
when they went into the field. Crew surveyed for the target species by searching the historic
points and nearby appropriate habitat. Whenever possible, observers tried to reach the point’s
actual coordinates, but when habitat seemed very inappropriate and/or access was unsafe or
extremely difficult, crew instead focused on surveying nearby suitable habitat. Because there
were often points for several species in one area, surveyors kept search images of all target
Western Riverside County MSHCP
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species in mind as they walked from point to point. No time limit was placed on the survey
period.
When a survey was unsuccessful at locating a covered species, crew followed the Rare
Plant Surveys Protocol filled out the first page of the Rare Plant Survey Form (Appendices A and
B). Information collected included the coordinates and ID of the historical point surveyed,
whether appropriate habitat was encountered, the area searched for the species, and a written site
description. A recommendation was also made to revisit later in the season, to revisit in another
year, or to not revisit the site. This decision was based on the surveyor’s judgment of the
suitability of the habitat. The information was used to help plan future field days.
When a covered species was found, either as the result of a directed search for that
species or incidental to a search for a different species, the coordinates of the approximate center
of the occurrence (“point”) were recorded and the number of individuals was either counted (if
less than 100) or estimated. Photographs of the covered species were taken, as well as a northfacing photo from the center coordinates. Occasionally, crew took photos in other directions to
capture interesting habitat features. Specimens were collected only when large populations were
present or when a collection was required for identification.
Surveyors set up a square 450 m² plot around the population center and recorded slope,
elevation and aspect within the plot. They also took information about height of the dominant
vegetation layer, stand size, and structure and phenology of the ground, shrub, and tree layers.
Site conditions such as grazing, competition from exotics and foot traffic/trampling were
recorded as well as the relative level of the impact. Surveyors recorded a plot description, site
history and any additional comments. Crew estimated percent ground cover for bedrock, litter,
water, basal stems, fines, and four size categories of rocks. The final stage of the survey effort
was creating a list of all species found in the plot and recording their height class and percent
cover. Specimens from unknown species within the plot were collected for later identification.
Survey methods are more completely described in the Western Riverside County MSHCP
Biological Monitoring Program Protocol for Inventory-Phase Rare Plant Surveys and PlotBased Data Collection and Field Forms (Appendices A and B).
Some plots were positioned to be able to capture information from several species at a
time. On occasions when surveyors did not have time to conduct a full plot survey, the first page
of the data sheet was filled out and/or an incidental observation point was taken in the GPS and
uploaded into a file of incidentals. Whenever possible, surveyors were sent out to collect more
thorough information at those sites, but due to time constraints, this was not always possible.
Rare Plant Survey - Density Objectives
Some covered plant species have objectives that include maintaining populations at
specific densities in addition to Distributional Objectives. Five of these species were targeted for
searches in 2006, including beautiful hulsea (Hulsea vestita ssp. callicarpha; “HVCA”), graceful
tarplant (Holocarpha virgata ssp. elongata; “HVEL”), small-flowered morning glory
(Microseris douglasii var. platycarpha; “MDPL”), chickweed oxytheca (Oxytheca
caryophylloides; “OXCA”), and Fish’s milkwort (Polygala cornuta var. fishiae; “PCFI”).
Western Riverside County MSHCP
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Beautiful hulsea and Fish’s milkwort require populations with at least 50 individuals (or ramets,
in the case of PCFI), so to determine whether those objectives were met, surveyors counted the
number of individuals present. Chickweed oxytheca, graceful tarplant, and small-flowered
morning glory require populations of 1,000 or more individuals. In no instance did populations
of chickweed oxytheca and small-flowered morning glory approach 1,000 individuals, so subsampling to estimate population size was not required. However, all occurrences of graceful
tarplant were large enough to require sub-sampling to determine population size.
When estimating the size of a population, surveyors either marked out and measured an
approximated rectangle around the population or walked around the bounds of the population
with a GPS unit in order to collect track information. The GPS tracks were later uploaded and
turned into a polygon in ArcGIS in order to calculate area. Quadrats were placed between 4 and
20 times randomly inside the demarcated area and all individuals of the target species within the
quadrat were counted. Quadrats ranged in size between ½m x ½m, 1m x ½m and 1m x 1m
depending on population density. Analysis of these initial efforts will help determine a standard
method for deciding the size and number of quadrats to use. Sub-sampling methods are more
fully explained in the Western Riverside County MSHCP Biological Monitoring Program
Protocol for Rare Plant Species with Density Requirements and Field Forms (Appendices C and
D).
Data Analysis
Data from the 2006 rare plant surveys are stored at the Biological Monitoring Program
office and have been partially entered into a Microsoft Access database. Once these data are
completely entered and stored, and data from previous years’ work and the work of other
agencies are integrated in such a way that the data are easily manageable, it will be easier to
assess the progress made so far towards achieving species objectives. The analysis presented in
this report should be considered preliminary due to the constraints of an incomplete database.
The following is a description of the analysis undertaken thus far.
Distributional Objective
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 partial or complete
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
constitutes a population. The terms “location” and “occurrence” are not defined in the MSHCP,
and in this report “occurrence” will be used as the unit to describe a group of individuals meeting
the criteria for one 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”.
For this report, species objectives were divided in three categories. “Exact Objectives”
require a one-to-one relationship between the number of occurrences or localities specified and
the areas where they are to be found. For example, the objective for Fish’s milkwort (Polygala
cornuta var. fishiae, “PCFI”) specify “at least three known localities (Santa Rosa Plateau, Santa
Margarita Ecological Preserve, and San Mateo Canyon)” to be conserved. To meet an Exact
Western Riverside County MSHCP
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Objective, at least one occurrence has to be found at each area mentioned. Multiple occurrences
at a site are recorded so that future monitoring and management efforts will be informed of the
distribution of a species within an area, but do not further the goal of meeting the objective.
A “Locale Objective” requires specific areas where a species should be found, but there
is a one-to-many relationship between the number of areas and the number of occurrences to
find. An example of this is the species objective for Palmer’s grapplinghook (Harpagonella
palmeri, “HAPA”), which specifies “24 of the known occurrences of this species at Temescal
Wash, Alberhill, Lake Elsinore, Antelope Valley, Bachelor Mountain, Vail Lake, Lake Mathews,
Harford Springs Park, Cleveland National Forest, Skunk Hollow, Lake Skinner and Vail Lake”.
In cases such as this, the objective was interpreted to mean that some of the areas will house
multiple occurrences and all of the occurrences will occur in the named areas.
“Broad Objectives” specify a number of times a species should be found, but only
include a partial list of areas in which to find the species. Long-spined spine flower (Chorizanthe
polygonoides var. longispina; “CPLO”) is a species with a Broad Objective, with an objective
requiring “32 locations of this species, including the two core locations at Lake Mathews and in
the Agua Tibia Mountains”.
Almost every point coordinate recorded in the field was reported separately, except on
the rare occasion when a nearly identical point was visited at two different dates such as when
surveyors returned to collect plot-based information at a place they had not previously had time
to do so. Points were taken at the center of every occurrence found. In cases where it was
difficult to establish boundaries around a species occurrence, such as when clusters of a species
were seen several times along a road, points were often taken at each cluster. The difficulty with
Broad and Locale Objectives is in deciding whether two or more points close together should
count as separate occurrences. To decide if a point counted as an occurrence, the following rules
were applied. First, every point that was at least 1/4 section away from another point of the same
species counted as a separate occurrence. This distance was chosen because locality is sometimes
defined in the MSHCP as at least 1/4 section (804m x 804m), and a locality is allowed to have
multiple occurrences within it. Therefore, anything more than 1/4 section away from something
else should be considered separate. This was determined by adding a 402 m² buffer around each
point and determining overlap in ArcGIS.
Second, if the first rule was not met, points could still be counted as occurrences if they
were at least 100m away from one another and the number of occurrences for that species in an
area does not exceed the number of historic points as shown in the MSHCP Historical Database.
The historic points must also be at least 100m apart from one another. For example, 5 longspined spine flower points were found at Alberhill in 2006, but all 5 points were within the same
1/4 section area. There were no historic points from the MSHCP Historical Database at Alberhill,
therefore all points count as only one occurrence. Historic points were used as part of the basis
for deciding what constituted an occurrence because, first, most of the objectives specifically ask
for known occurrences of a species and second, the information in the MSHCP Historical
Database was used to help derive the species objectives. In the case of lemon lily (Lilium parryi,
“LIPA”), which has a species objective requiring 6 localities, but localities are not defined, one
locality was assumed to be 1/4 section in size.

Western Riverside County MSHCP
Biological Monitoring Program

6

Rare Plant Survey Report 2006

Density Objective
Species with density requirements were analyzed in ArcGIS by creating buffers around
occurrence points, with the number of individuals at a point, whether estimated or exact, labeled
on the map. Since the density objectives specify that each occurrence be no smaller than 1/4
section (804m x 804m), a buffer layer of 402m was added around the points. Points with
overlapping buffers counted as only one occurrence for the Density Objective, even if each point
exceeded the number of required individuals. Points without enough individuals to meet the
density requirement were then matched with nearby points when possible to meet the Density
Objective. There was no particular limit placed on the distance between matched points;
however, obvious geographic barriers were taken into account when placing points together.
This analysis was first done with only 2006 survey results. It was then done with all MSHCP
data collected between 2003 and 2006, including data collected by UCR. The UCR data will
henceforth be referred to as “MSHCP UCR data”. Due to time constraints, this was not done
with other agency data. To avoid counting the same occurrence across multiple years, only points
from the same year were clustered together in order to create an occurrence.
To estimate population size for graceful tarplant, the only species that was sub-sampled,
the total number of counted individuals was first divided by the number of sub-sampling
quadrats used and then by the area of the quadrats to get a number of individuals per unit area.
The area of the entire occurrence was calculated either by multiplying length and width when a
simple rectangle was established or by creating a polygon from the GPS track around the
population and calculating the area within the polygon in ArcGIS. The number of individuals per
unit area was then multiplied by total area to get a population size estimate.
Data Integration 2003 - 2006
To determine the status for each covered species that was targeted in 2006, data from the
Biological Monitoring Program were combined with MSHCP UCR data and recent information
from the Cleveland National Forest (hereafter “CNF”), San Bernardino National Forests
(hereafter “SBNF”) and the Center for Natural Lands Management (hereafter “CNLM”). All
information except that from CNLM was added as separate layers in ArcGIS, with an underlying
layer of the Conservation Area. At the time of the report preparation, CNLM data was not yet
available in digital form. Some of the CNF data was excluded from analysis because the data
was either not recent or the date of collection was unknown. Older locations will be surveyed in
future years to determine whether covered species persist at those places. Occurrences were
demarcated using the same rules outlined above in Data Analysis: Distributional Objective. Due
to time constraints and the lack of complete data integration into one manageable database,
results from this analysis should be considered preliminary.

Western Riverside County MSHCP
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RESULTS
Rare Plant Surveys - Distributional Objective
Rare plant surveys took place at 19 sites throughout western Riverside County between
16 March and 31 October 2006 (Table 2). Figure 1 shows the GPS tracks that were recorded
from 19 July to the end of the survey period; these tracks total approximately 321 km. Much of
this distance reflects areas traveled by car when searching for covered species visible from a
vehicle. Note that the Monitoring Program also conducted an Engelmann oak (Quercus
engelmanni, “QUEN”) study in 2006 and 2007 and results for QUEN will be discussed in the
2007 survey report.
Of the 32 covered plant species targeted in 2006, 21 were detected in the Conservation
Area (Table 3). In addition, 4 species not targeted were found incidentally (Parry’s spineflower,
Chorizanthe parryi var. parryi “CPPA”; heart-leaved pitcher-sage, Lepechinia cardiophylla,
“LECA”; California beardtongue, Pentstemon californicus, “PECA”; Coulter’s matillija poppy,
Romneya coulteri, “ROCO”). At least 1 target species was found at 15 of the 19 areas surveyed.
Only 1 or 2 survey days were spent at places where no covered species were found. Ten or more
survey days were spent at 5 locations. Three of these areas, San Jacinto Mountains North and
South and Santa Rosa Plateau, had more points located than days searched. Two of these areas,
Agua Tibia and San Mateo Canyon, had almost or less than half as many points located as days
searched. Both of these areas, however, had amongst the highest number of different target
species for any area, thus justifying the need for so many search days despite relatively little
success. Maps of all species occurrence points found in 2006 are shown in Figures 2, 3 and 4.
On average, 1.89 species per day were searched for over the course of 106 survey days
(Table 4). We surveyed 173 historic points from the MSHCP Historical Database at least once in
2006, which includes almost a third of all points falling within or no more than 800m from
Conservation Area. A plot survey was conducted around 64 of the species points, though some
of the plots included 2 or more target species and are counted twice in the total. In order to meet
species objectives for all 32 species targeted in 2006, 324 occurrences or localities would have
had to be found. Eighty-seven MSHCP occurrences or localities were found. The distributional
species objective was met for 2 species, lemon lily (LIPA), and Fish’s milkwort (PCFI).
Rare Plant Surveys - Density Objective
Three of the 5 species with density requirements had at least 1 occurrence found with an
adequate number of individuals in 2006 (Table 5). The 2 occurrences of Fish’s milkwort (PCFI)
at Santa Margarita Ecological Reserve both met density requirements and one occurrence in the
San Mateo Canyon most likely met requirements, though counting ramets at that site was inexact
due to dense poison oak co-occurring with the target species. Eight occurrences of graceful
tarplant (HVEL) met density requirements, including occurrences at the Santa Rosa Plateau,
Tenaja Corridor and San Mateo Canyon. Six graceful tarplant occurrences met density
requirements. Combining this years’ data with 2004 MSHCP UCR data resulted in a total of 15
beautiful hulsea (HVCA) and nine graceful tarplant (HVEL) occurrences meeting density
requirements. The total number of Fish’s milkwort (PCFI) occurrences meeting the density
Western Riverside County MSHCP
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objective is more difficult to gauge, due both to co-occurring poison oak and confusion regarding
2004 MSHCP UCR data. At most, 5 occurrences with an adequate number of ramets of Fish’s
milkwort (PCFI) have been found within the Conservation Area.
Nine occurrences of graceful tarplant (HVEL) were sub-sampled to estimate number of
individuals in 2006. Size of area sub-sampled ranged from 82.5 m² to 10,820 m². Average
number of graceful tarplant (HVEL) counted per square meter ranged across sub-sample plots
from 3.9 to 121 individuals. All areas sub-sampled exceeded the number of individuals needed to
meet the density objective, ranging from 1,444 to 42,343 individuals.
Data Integration 2003 - 2006
Incorporating multi-year data from a variety of sources increased the number of species
objective occurrences or localities by 42, an increase of about 35% (Table 6). Five of the
additional occurrences are from CNLM and the rest are from the U.S. Forest Service. Table 7
provides the species objectives evaluated by the Monitoring Program and a discussion of the
current status for all species targeted based on data from 2003 to 2006. Three additional species
had their distributional species objectives met with the use of multiple agency, multiple year
data. These are Munz’s mariposa lily (Calochortus palmeri var. munzii; “CPMU”), California
bedstraw (Galium californicum ssp. primum, “GCPR”), and beautiful hulsea (HVCA).

DISCUSSION
Distributional Objective
Over half (32) of the 63 covered plant species were targeted for surveys in 2006. We
found just under a quarter of the occurrences and/or localities required by the species objectives.
Over the course of 106 survey days, 125 points were taken documenting the presence of covered
plant species. Despite a low rain year, two-thirds of the species targeted were found at least once
in 2006. Some of the species that were never found were also not seen locally by other botanists
or land managers, including Mr. Andrew Sanders at the UCR Herbarium, suggesting that it may
have been a low germination year for some annual covered species. By searching for several
species at one time the probability of finding at least 1 species at a site under less than optimal
conditions increases. A potential problem with searching for many species at once is that the
showier species may be found at the expense of the harder to find species. Time spent collecting
plot-based data will detract from time spent searching for the more cryptic species. This problem
can be solved by sending crew back later in the season or in future years with explicit directions
to focus only on the previously undetected species. This will, of course, mean that searches in
future years will be more difficult because the “easy” plants will have already been found.
In some cases, more information was gathered about a species than could be used
towards meeting a species objective. This occurred when points were found that did not count as
occurrences or localities under the species objectives. For example, the 7 points where San
Jacinto Valley Crownscale (Atriplex coronata var. notatior “ACNO”) was found only counted as
1 locality because they were all found at San Jacinto Wildlife Area, 1 of 4 localities where the
Western Riverside County MSHCP
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species is supposed to be found according to its species objective. Searching for ACNO at San
Jacinto Wildlife Area after a single occurrence is found should be avoided, but if done in
conjunction with searches for other co-occurring covered species, can provide valuable baseline
and covariate information.
At least some covariate data was collected at 129 points where covered species were
found; and intensive site data was collected in 64 plots. These data have not yet been analyzed to
look for relationships between variables and species. That type of analysis will not occur until
the end of the Inventory Phase of the Biological Monitoring Program, so that an adequate
amount of data will be available for analysis and so analysis can focus on the species that still
require surveys to meet species objectives.
Density Objective
The protocol that was developed for estimating population size in order to meet Density
Objectives will continue to be employed when sufficient individuals are found to merit subsampling and the occurrence is distributed more or less uniformly. In the instances where
occurrences of graceful tarplant (HVEL) were both sub-sampled and visually estimated, there
was considerable difference in the results, suggesting that visually estimating such large
populations is a skill that requires more thorough observer training. It may also suggest error in
the sub-sampling, which should be lowered through more sampling repetitions. In future years,
surveyors should always visually estimate as well as sub-sample population size so that the
difference between methodologies can be analyzed.
The Density Objectives require a certain number of occurrences with “x” number of
individuals “unless a smaller population has been demonstrated to be self-sustaining”. Species
that regularly do not have enough individuals in their occurrences to meet population size
requirements will need to be the targets of more intensive monitoring efforts in the future to
determine their sustainability.
Data Integration
It is important that each year’s survey effort by the Biological Monitoring Program does
not stand on its own, but rather is integrated with the information collected from other years and
relevant data collected from other agencies. Of the 5 species whose species objectives were met
in 2006 (lemon lily, Fish’s milkwort, Munz’s mariposa lily, California bedstraw and beautiful
hulsea), the latter 3 did so only after data from other agencies and other years were incorporated
into the analysis. There are several difficulties in pooling these types of data. The first is that a
data point in 1 year showing beautiful hulsea (HVCA) 800m down the valley from another
beautiful hulsea (HVCA) data point from another year may indicate a single continuous
occurrence or 2 occurrences that are close together. The distance may also be partially a product
of GPS error or population migration over time. The best solution to this problem is a detailed
understanding of the species in question and erring on the side of caution when in doubt to
assume the least number of occurrences until they can be confirmed as separate by seeing them
both in the field during the same year.

Western Riverside County MSHCP
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A second difficulty is the fact that all agencies collect data in different manners and may
not be able to provide the Biological Monitoring Program with the precise data desired. For
example, for a species with a Density Objective, it is important to know how many individuals
are in the occurrence. If that information is not collected by a collaborating agency, then a
surveyor will still have to visit the occurrence. However, it is still more efficient to get the
location data from another source than to conduct searches without that information. It is also
beneficial to the Monitoring Program to collect full plot information at a site that has been visited
by another agency so that these data will be available for modeling efforts. Because time and
resources are limited, it may be better to limit these visits to locations of species whose
objectives have not been completely met by the end of the Inventory Phase.
The biggest difficulty with incorporating outside data is data management. Keeping track
of where field crew have been sent to survey during the 2006 field season was done through
memory and a rudimentary database that listed the dates, areas surveys, species, and found/not
found status for 2006 surveys. Because 2006 was only the second official biological year of the
Inventory Phase, and the first year with an expanded botany staff, it was easy to keep track of
exactly which species and locations had been surveyed previously. However, it would have been
useful to keep close track of the USFS and MSHCP UCR data sets.
As more data are collected in future years, being able to easily query and map the
information to plan survey days will be crucial. Toward this end, a complex relational Microsoft
Access database has been built for the rare plant data and, by the completion of the 2007 field
year, all of the 2005 through 2007 Monitoring Program data should be entered and quality
controlled in this database. This database should allow the Biological Monitoring Program to
better focus survey efforts and avoid the problems of duplicated and inefficient survey efforts.
This database will also allow us to serve the needs of our collaborating partners more efficiently,
by being able to quickly query to share information about where we have surveyed and what we
have found. Hopefully, data from other agencies will also be incorporated into the database.
Ideally, these data will be maintained as separate entities in the database that can be mapped and
queried in conjunction with Monitoring Program data.
With the addition of data incorporated from older surveys and from other agencies, over
1/3 of the occurrences or localities required by species-specific objectives were known by 2006.
This still requires just over 68 occurrences or localities per year to be found each year for the
next 3 years just for the 32 targeted species if all MSHCP species objectives will be met at the
end of the Inventory Phase. Taking into account the species not targeted in 2006, 151
occurrences or localities need to be found per year to meet the objectives for all covered species
by the end of the Inventory Phase. While this is higher than the 95 occurrences or localities
found in 2006, as the protocol, training methods and data management for the rare plant program
become more refined, surveys will be performed more efficiently and more objectives will be
met.

Western Riverside County MSHCP
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Recommendations for Future Surveys
At the end of the Inventory Phase, the Biological Monitoring Program should analyze the
likelihood of species persistence at historical sites where species have not been found. By
collecting a sufficient amount of baseline information, it may be possible to use capturerecapture analysis to look at site-specific extinction rates while taking into account observer error
as shown by Kéry (2004). In order to increase our ability to do capture-recapture or other
analysis comparing successful and unsuccessful surveys, more information should be collected
during unsuccessful attempts. Attributes such as phenology of area at time of visit, site impacts,
and structure of vegetation should be recorded whether or not a species is found. Track
information should continue to be recorded in the GPS as well as search time so survey effort
can be compared to survey success.
More species-specific information should be recorded when a species is found. If an
estimate of the size of the area of occurrence is recorded, then it may be easier to determine what
an occurrence is and whether an occurrence from 1 year overlaps with an occurrence from
another year. Information about any negative factors affecting the species, such as herbivory,
disease, and trampling, should explicitly be collected. These data could then be used to flag
certain occurrences as needing revisits more often than once every 8 years. Species-specific
information such as phenology at time of visit, microhabitat characteristics, and sun exposure
should be collected as well to develop a better overall understanding of the seasonality and
biology of the covered species.
Data integration and management practices need to continue to be worked on so that
information from all years and agencies is readily available for planning new surveys. The status
of all covered plant species, not just those targeted for surveys in 2006, could then be easily
determined. To avoid collecting the same data every year, observers visiting a site where 1
species was previously found should search instead for other undetected species at that site.
However, collecting some minimal amount of data about that first species if it is encountered
during a new year or new survey seems beneficial for the program. Determining how that data
should be collected, managed and analyzed must be decided as well.

Western Riverside County MSHCP
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Table 1. Covered species targeted for surveys in 2006 and their flowering time
Species
Latin name
Common Name
Code
ACNO Atriplex coronata var. notatior
San Jacinto Valley crownscale
ALMU Allium munzii
Munz's onion
APJA
Astragalus pachypus var. jaegeri
Jaeger's milk-vetch
ARJO Arabis johnstonii
Johnston's rock cress
ASDA Atriplex serenana var. davidsonii
Davidson's saltscale
BENE Berberis nevinii
Nevin's barberry
BRFI
Brodiaea filifolia
Thread-leaved brodiaea
CHPR Chorizanthe procumbens
Prostrate spine flower
COSI
Convolvulus simulans
Small-flowered morning-glory
CPLO Chorizanthe polygonoides var. longispina
Long-spined spine flower
CPMU Calochortus palmeri var.munzii
Munz's mariposa lily
CPPA* Chorizanthe parryi var. parryi
Parry’s spineflower
DOLE Dodecahema leptoceras
Slender-horned spine flower
ERMA Erodium macrophyllum
Round-leaved filaree
GCPR Galium californicum ssp. primum
California bedstraw
HAPA Harpagonella palmeri
Palmer's graplinghook
HEPU Centromadia pungens
Smooth tarplant
HOIN Hordeum intercedens
Vernal barley
HVCA Hulsea vestita ssp. callicarpha
Beautiful hulsea
HVEL Holocarpha virgata ssp. elongata
Graceful tarplant
LECA* Lepechinia cardiophylla
Heart-leaved pitcher sage
LHOC Lilium humboldtii ssp. ocellatum
Ocellated Humboldt lily
LIPA
Lilium parryi
Lemon lily
MDPL Microseris douglasii var. platycarpha
Small-flowered microseris
MICL Mimulus clevelandii
Cleveland's bush monkeyflower
MIDI
Mimulus diffusus
Palomar monkeyflower
MYMI Myosurus minimus
Little mousetail
NAFO Navarretia fossalis
Spreading navarretia
ORCA Orcuttia californica
California Orcutt grass
OXCA Oxytheca caryophylloides
Chickweed oxytheca
PCFI
Polygala cornuta var. fishiae
Fish's milkwort
PECA* Penstemon californica
California Beardtongue
ROCO* Romneya coulteri
Coulter’s matilija poppy
SACH Satureja chandleri
San Miguel savory
SIHA
Sibaropsis hammittii
Hamit's clay-cress
TRWR Trichocoronis wrightii var.wrightii
Wright's trichocoronis
*Covered Species not targeted in 2006 surveys, but found incidentally.
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Flower time
Apr-May
Apr-May
Dec-June
Feb-June
May-Oct
Mar-Apr
Mar-June
Apr-June
Mar-June
Apr-June
May-July
Apr-June
Apr-June
Mar-May
May-July
Mar-Apr
Apr-Nov
Mar-June
May-Oct
July-Nov
Apr-July
Apr-July
July-Aug
Mar-Apr
May-July
Apr-June
Apr-May
May-June
Apr-June
July-Sept
May-Aug
May-June
May-July
Mar-May
Mar-Apr
May-Sept
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Table 2. Sites surveyed in 2006 and date of first and last visit

Site Name
Agua Tibia
Alberhill
Elsinore Peak
Estelle Mountain
Harford Springs
Lake Mathews
Lake Skinner
McElhinney/Stimmel
Oak Mountain
Potrero
Railroad Canyon
San Jacinto Mountains - N*
San Jacinto Mountains - S**
San Jacinto Wildlife Area
San Mateo Canyon
Santa Ana Mountains-N†
Santa Margarita
Santa Rosa Plateau‡
Sycamore Canyon

Number
of visits
11
2
4
2
2
2
4
1
2
2
1
19
11
8
10
7
3
13
2
Total Visits
106

Date of
Date of last
first visit visit
3/16/2006
9/27/2006
5/10/2006
6/14/2006
3/20/2006
6/7/2006
5/31/2006
6/1/2006
4/5/2005
5/31/2006
4/7/2006
6/8/2006
4/13/2006
5/30/2006
5/17/2006
5/17/2006
5/23/2006
6/6/2006
3/15/2006
6/15/2006
6/23/2006
6/23/2006
5/26/2006
9/18/2006
4/26/2006
8/3/2006
3/23/2006
8/1/2006
5/11/2006
9/28/2006
4/19/2006
7/19/2006
8/2/2006
9/20/2006
3/31/2006 10/31/2006
4/4/2006
6/7/2006
3/16/2006 10/31/2006

*Includes area of San Jacinto Mountains on either side of Highway 243 and north of Highway
74
**Includes area of San Jacinto Mountains south of the section of Highway 74 from Hemet to
Mountain Center on on either side of Highway 74 south of Mountain Center
†Includes all of the Cleveland National Forest land in the Trabuco Ranger District except for the
areas around San Mateo Canyon and Elsinore Peak
‡Includes the Tenaja Corridor
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ACNO
0
7
ALMU
0
0
0
APJA
1
0
1
ARJO
0
ASDA
0
BENE
3
2
BRFI
1
3
CHPR
0
0
COSI
0
0
1
1
0
1
CPLO
0
5
1
0
1
0
3
1
1
1
0
0
CPMU
2
CPPA*
1
DOLE
1
0
0
2
0
ERMA
0
GCPR
0
HAPA
0
2
0
0
1
1
HEPU
6
0
0
HOIN
2
HVCA
3
9
HVEL
1
10
LECA*
3
LHOC
1
0
3
LIPA
16
MDPL
1
0
0
1
1
0
0
MICL
0
7
MIDI
0
0
0
0
MYMI 0
0
NAFO
2
ORCA
0
OXCA
1
PCFI
3
1
3
2
PECA*
1
ROCO*
4
SACH
0
4
SIHA
0
TRWR
0
Totals
6
8
1
0
1
0
7
1
6
0
0 22 13 19 4
18
3
20
0
*Covered Species not targeted in 2006 surveys, but found incidentally. Objective areas not shaded for these species.
**Oak Mountain considered part of Vail Lake in determining which areas are mentioned in species objectives.
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Totals

Sycamore Canyon

Santa Rosa Plateau

Santa Margarita

Santa Ana Mtns- N

San Mateo Canyon

San Jacinto W.A.

San Jacinto Mtns- S

San Jacinto Mtns- N

Railroad Canyon

Potrero

Oak Mountain**

McElhinney/Stimmel

Lake Skinner

Lake Mathews

Harford Springs

Estelle Mountain

Elsinore Peak

Alberhill

Ague Tibia

Table 3. Sites surveyed and points found, listed by species in 2006. See Table 1 for key to species abbreviations. Areas
specifically mentioned in species objectives are shaded gray. Areas with targeted search for species show results (0 or
number of points found). Areas delineated in the same manner as in Table 2.

7
0
2
0
0
5
4
0
3
13
2
1
3
0
0
4
6
2
12
11
3
4
16
3
7
0
0
2
0
1
9
1
4
4
0
0
129
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Table 4. Survey attempts and historic points, points found, MSHCP occurrences needed and found, and objective t
species, in 2006.
MSHCP
# MSHCP
Species
# MSHCP
Occurrences or
Objective
Database # of Points
Species Code
Localities
Required
Points
Recorded
Occurrences or Found 2006
Visited
Localities
San Jacinto Valley crownscale (A. coronata v. notatior)
9
7
4
1
Munz's onion (Allium munzii )
4
0
13
0
Jager's milkvetch (Astragalus pachypus v. jaegeri )*
2
2
7
2
Jager's milkvetch (Astragalus pachypus v. jaegeri) *
18
2
Johnson's rock cress (Arabis jhnstonii )
1
0
17
0
Davidson's saltscale (Atriplex serenana v. davidsonii )
2
0
3
0
Nevin's barberry (Berberis nevinii )
2
5
3
1
Thread-leaved brodiaea (Brodiaea filifolia )
4
4
11
4
Prostrate Spine Flower (Chorizanthe procumbens )
4
0
14
0
Small-flowered morning glory (Convolvulus simulans)
10
3
8
3
Long-spined spine flower (C. polygonoides v.longispina )
18
13
32
9
Munz's mariposa lily (Calochortus palmeri v. munzii )
6
2
10
2
Parry's spine flower (Chorizanthe parryi v. parryi )
0
1
Not targeted in 2006
Slender-horned spine flower (Dodecahema leptoceras)
8
3
11
2
Round-leaved filaree (Erodium macrophyllum )
1
0
8
0
California bedstraw (Galium californicum spp. primum)
2
0
4
0
Palmer's grapplinghook (Harpagonella palmeri )
7
4
24
3
Smooth tarplant (Centromadia pungens )
6
6
27
5
Vernal Barley (Hordeum intercedens )
2
2
4
1
Beautiful Hulsea (Hulsea vestia ssp. callicarpha )**
17
12
12
12
Graceful tarplant (Holocarpha virgata ss. elongata) ***
9
11
8
8
Heart-leaved pitcher sage (Lepechinia cardiophylla )
0
3
Not targeted in 2006
Ocellated Humboldt lily (Lilium humboldtii ssp. ocellatum) ****
1
4
4
1
Lemon lily (Lilium parryi )*****
5
16
6
6
7
7
Lemon lily (Lilium parryi)*****
Small-flowered microseris (M. douglasii v. platycarpha )
10
3
8
2
Cleveland's bush monkey flower (Mimulus clevelandii )
3
7
2
1
Palomar monkeyflower (Mimulus diffusus )
7
0
18
0
Little mousetail (Myosursus minimus)
4
0
5
0
Spreading navarretia (Navarretia fossalis )
3
2
13
2
California Orcutt grass (Orcuttia californica )
2
0
3
0
Chickweed oxytheca (Oxytheca caryophylloides )
5
1
5
1
Fish's milkwort (Polygala cornuta v. fishiae )
9
9
3
3
California beardtongue (Penstemon californicus )
0
1
Not targeted in 2006
Coulter's matilija poppy (Romneya coulteri )
0
4
Not targeted in 2006
San Miguel savory (Satueja chandleri )
4
4
7
2
Hamit's clay-cress (Sibaropsis hammittii )
1
0
1
0
Wright's trichocoronis (Trichcoronis wrightii v. wrightii )
5
0
4
0
173
129
324
80
Totals
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*Species objective asks for 7 localities and 18 occurrences
**12 occurrences found based on area of occurrences, but need to search for known population at
Mountain Center
***There are 6 occurrences in the Santa Rosa Plateau, 1 in the Tenaja Corridor and 1 in San Mateo
Canyon area. Objective asks for 4 in SRP and 4 in SMC. Tenaja Corridor being treated as SMC for
this analysis.
****Point at Agua Tibia not included because only one individual found in vicinity of Dripping
Springs Campground, possibly horticultural. Locales mentioned in this objective are confusing and
further work may be required to determine status of species.
****Species objective ask for 6 localities and 7 occurrences, which was met in 2006. Occurrence at
Black Mountain consist of one non-reproductive individual and merits further monitoring.
*****Type of species objective, as defined in Methods: Data Analysis, B= Broad, E= Exact, L=
Locale
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Table 5. Targeted covered species with Density Objectives, relevant 2006 survey results, and 2003-2006
combined results.

Code
HVCA
HVEL
MDPL
OXCA
PCFI*
Totals

MSHCP Density
Objective Population Size
50
1000
1000
1000
50

MSHCP Density
Objective - No.
Populations
16
10
10
10
10
56

# Occurrences in
2006 meeting size
requirements
6
8
0
0
3
17

# Occurrences in 20032006 meeting size
requirements
15
9
0
0
5
29

*Actual number of PCFI occurrences meeting locality size requirements in 2006 and 2003-2006 may differ due to
difficulty in counting individuals in dense poison oak stand and uncertainty regarding 2004 MSHCP data

Species
Code
HVCA
HVEL
LECA*
MDPL
OXCA
PCFI

Latin Name

Common Name

Hulsea vestita ssp. callicarpha
Holocarpha virgata ssp. elongata
Lepechinia cardiophylla
Microseris douglasii var. platycarpha
Oxytheca caryophylloides
Polygala cornuta var. fishiae

Beautiful hulsea
Graceful tarplant
Heart-leaved pitcher sage
Small-flowered microseris
Chickweed oxytheca
Fish's milkwort

.
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Table 6. Progress towards meeting species objectives after integrating multi-year, multi-agency data, for
species targeted in 2006. Only species with change in occurrence or locality information included. See
Table 1 for key to species abbreviations.
# MSHCP
# MSHCP
Gain in
# MSHCP
occurrences or
occurrences or
occurrences or
Species
occurrences or
localities found,
localities found,
localities after
Objective
Code
localities
2006
2000-2006**
data integration
Type***
ALMU
13
0
3
3
E
APJA*
18
2
3
1
L
ARJO
17
0
10
10
B
ASDA
3
0
1
1
E
BRFI
11
4
5
1
E
CPLO
32
9
12
3
B
CPMU
10
2
10
8
B
ERMA
8
0
2
2
E
GCPR
4
0
4
4
L
HAPA
24
3
5
2
L
HVCA**
12
11
12
1
L
MYMI
5
0
1
1
E
ORCA
3
0
2
2
E
OXCA
5
1
4
3
B
Totals
165
32
74
42
*Species objective asks for 7 localities and 18 occurrences. Only occurrence data changed.
**Data sources include 2005-2006 Inventory-Phase MSHCP data as well as 2003-2004 MSHCP UCR data, 20032006 CNLM data, 2005-2006 SBNF data and some undated CNF data.
***Type of species objective, as defined in Methods: Data Analysis, B= Broad, E= Exact, L= Locale
Species
Code
ALMU
ARJO
APJA
ASDA
BRFI
CPMU
CPLO
ERMA
GCPR
HAPA
HVCA
MYMI
ORCA
OXCA

Common Name
Munz's onion
Johnston's rock cress
Jaeger's milk-vetch
Davidson's saltscale
Thread-leaved brodiaea
Munz's mariposa lily
Long-spined spine flower
Round-leaved filaree
California bedstraw
Palmer's graplinghook
Beautiful hulsea
Little mousetail
California Orcutt grass
Chickweed oxytheca

Latin Name
Allium munzii
Arabis johnstonii
Astragalus pachypus var. jaegeri
Atriplex serenana var. davidsonii
Brodiaea filifolia
Calochortus palmeri var.munzii
Chorizanthe polygonoides var. longispina
Erodium macrophyllum
Galium californicum ssp. primum
Harpagonella palmeri
Hulsea vestita ssp. callicarpha
Myosurus minimus ssp. apus
Orcuttia californica
Oxytheca caryophylloides
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Table 7. Species objectives evaluated by the Monitoring Program and the comprehensive survey results from 2003-2006 for the 32
covered plant species targeted in 2006.
Species
Code

Species Name
Atriplex coronata var.
notatior

ACNO

San Jacinto Valley
crownscale

Allium munzii
Munz's onion
ALMU

Astragalus pachypus var.
jaegeri
APJA

Jaeger's milk-vetch

Arabis johnstonii
ARJO

ASDA

Johnston's rock cress

Atriplex serenana var.
davidsonii
Davidson's saltscale

Western Riverside County MSHCP
Biological Monitoring Program

Species Objective Evaluated by Monitoring
Program
Include within the MSHCP Conservation Area 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.
Include within the MSHCP Conservation Area at least
13 localities within Temescal Valley and the
southwestern portion of 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)
Include within the MSHCP Conservation Area the
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

Include within the MSHCP Conservation Area the two
Core Areas for this species, including at least 17 of the
known occurrences in Garner Valley and Mountain
Springs and suitable habitat adjacent.
Include within the MSHCP Conservation Area the
three known localities of Davidson’s saltscale at Salt
Creek, the San Jacinto River and the San Jacinto
Wildlife Area.
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Comprehensive Survey Result
Survey efforts both this year and past years by the MSHCP
have focused on the Core Area in San Jacinto Wildlife Area
and have successfully located occurrences there.
Additional surveys should be directed in Core Areas in the
vicinity of Perris and in the Upper Salt Creek Drainage west
of Hemet. Also, the Alberhill Creek locality has yet to be
surveyed.
Surveys at Alberhill, Estelle Mountain and Elsinore Peak in
2006 were unsuccessful in finding any occurrences.
Previous surveys by the MSHCP and by the Cleveland
National Forest have found occurrences at Harford Springs
Park, Estelle Mountain and Elsinore Peak. Additional
surveys will be conducted in order to locate occurrences at
the remaining required localities.
Three occurrences and two localities of Astragalus
pachypus var. jaegeri are known from a combination of
2006 MSHCP survey and Cleveland National Forest survey
information. Occurrences have been found in the core
location of Agua Tibia and in the San Jacinto Mountains
along Rouse Ridge. Potrero Creek was surveyed in 2006
but no occurrence was found.
No occurrences were found in 2006 MSHCP surveys, but
data from the San Bernardino National Forest has found at
least 16 occurrences in the Garner Valley area. Additional
surveys should encompass Mountain Springs and the
historic point at Apple Canyon.
No occurrences were found in 2006 MSHCP surveys at San
Jacinto Wildlife Refuge, but occurrences have been found
there previously by the program. Salt Creek and the San
Jacinto River remain to be surveyed.
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Berberis nevinii
Nevin’s barberry
BENE

Brodiaea filifolia
Thread-leaved brodiaea
BRFI

Chorizanthe procumbens
CHPR

Prostrate spine flower

Convolvulus simulans

COSI

Small-flowered morning
glory

Chorizanthe polygonoides
var. longispina
Long-spined spine flower

Include within the MSHCP Conservation Area the
known locations for Nevin’s barberry in the San
Timoteo/Badlands area, Jurupa Hills and Agua
Tibia/Vail Lake area.

Include within the MSHCP Conservation Area the
Core Areas located at Goetz Road (EO1), Perris
Valley airport (EO2), Tenaja Road (EO3), Mesa de
Colorado (EO5), Hemet vernal pools (EO26),South
SJWA (EO27), Squaw Mountain (EO29), Santa Rosa
ranch (EO30), Slaughterhouse (EO31), North SJWA
(EO43) and Redondo Mesa (EO 52).
Include within the MSHCP Conservation Area 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).
Include within the MSHCP Conservation Area 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.

Include within the MSHCP Conservation Area at least
32 locations of this species, including the two core
locations at Lake Mathews and in the Agua Tibia
Mountains.

CPLO

Western Riverside County MSHCP
Biological Monitoring Program
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Two occurrences were found by the MSHCP 2006 survey
in the Agua Tibia/Vail Lake area, including one at Agua
Tibia and one at Oak Mountain. Additionally, several
individuals are planted horticulturally in the parking lot to
Dripping Springs Campground in Agua Tibia. The San
Timoteo/Badlands area and the Jurupa Hills still have to be
surveyed.
In 2006, occurrences were found at Mesa de Colorado
(EO5), Tenaja Road (EO3), North SJWA (EO43),
Slaughterhouse (EO31). South SJWA (EO27) was
unsuccessfully surveyed, though survey may have been too
late in the season. Previous MSHCP surveys found an
occurrence near Santa Rosa ranch (EO30). The six areas
where BRFI have not been found should be resurveyed in
future years.
Surveys for this species in the Santa Ana Mountains were
unsuccessful.

Occurrences were found at Lake Skinner, Santa Rosa
Plateau and Oak Mountain. CNLM surveys in previous
years have not been successful finding this species at Skunk
Hollow, though additional surveys there are warranted.
2006 MSHCP surveys at Lake Mathews, Alberhill, and the
Santa Ana Mountains did not locate this species, though
these areas should be visited again as well. Vail Lake and
Temescal Canyon have yet to be visited.
Nine occurrences of this species were found throughout the
Conservation Area at Lake Skinner, Elsinore Peak,
Alberhill, McElhinney/Stimmel, Oak Mountain, Harford
Springs, and Garner Valley. Surveys were unsuccessful at
Estelle Mountain, Agua Tibia and Santa Rosa Plateau.
Three additional locations were confirmed in 2005 by
CNLM at Warm Springs Preserve, Lincoln Ranch and
Johnson Ranch. Additional occurrences need to be found
and the core locations of Agua Tibia and Lake Mathews
should be visited or revisited.
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Calochortus palmeri
var.munzii
CPMU

Munz’s mariposa lily

Dodecahema leptoceras
Slender-horned spine flower
DOLE

Erodium macrophyllum
ERMA

Include within the MSHCP Conservation Area 10 of
the known locations within the San Jacinto Mountains,
including Garner Valley.

Round-leaved filaree

Galium californicum ssp.
primum
GCPR
California bedstraw
Harpagonella palmeri
Palmer’s grapplinghook
HAPA

Centromadia pungens
Smooth tarplant
HEPU

Western Riverside County MSHCP
Biological Monitoring Program

Include within the MSHCP Conservation Area 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.
Include within the MSHCP Conservation Area 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.
Include within the MSHCP Conservation Area at least
four of the known occurrences of this species in the
vicinity of Alvin Meadows between Pine Cove and
Idyllwild in the San Jacinto Mountains.
Include within the MSHCP Conservation Area at least
24 of the known occurrences of this species at
Temescal Wash, Alberhill, Lake Elsinore, Antelope
Valley, Bachelor Mountain, Vail Lake, Lake Mathews,
Harford Springs Park, Cleveland National Forest,
Skunk Hollow, Lake Skinner and Vail Lake.
Include within the MSHCP Conservation Area 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.
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Two occurrences of this species were found in Garner
Valley in 2006. Additional surveys by the San Bernardino
National Forest Service found additional occurrences in
field surveys in 2006, totaling at least 10 locations. Some
additional surveys for this species may be conducted to
target specific historic populations not yet found.
Occurrences were found at Bautista Canyon and Agua Tibia
Wilderness in 2006. Railroad Canyon, Alberhill, and
Indian Creek were unsuccessfully surveyed. Additional
surveys for this species should occur.

No occurrences of this species were found at one survey at
Lake Mathews. Previous MSHCP surveys have found
occurrences at Lake Skinner and Oak Mountain.

Surveys for this species in the vicinity of Alvin Meadows
were unsuccessful, possibly due to confusion caused by
hybridization. Surveys by the San Bernardino National
Forest in 2005 and 2006 have found at least four
occurrences in the vicinity of Alvin Meadows.
Occurrences were found in 2006 at Alberhill, Oak
Mountain, and Lake Skinner. Previous surveys by the
MSHCP found an occurrence at Harford Springs.
Occurrences were not found at surveys at Lake Mathews,
Elsinore Peak and Agua Tibia, though further effort at these
locations is recommended. CNLM survey in 2005 have
found this species at Warm Springs Reserve.
Five occurrences of this species were found in the San
Jacinto Wildlife Area core location. Unsuccessful surveys
were conducted at Indian Creek and Sycamore Canyon
Park. Surveys at additional locations are recommended for
future years.
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Hordeum intercedens
Vernal barley
HOIN

Hulsea vestita ssp.
callicarpha
HVCA

Beautiful hulsea

Holocarpha virgata ssp.
elongata
HVEL

Graceful tarplant

Lilium humboldtii ssp.
ocellatum
LHOC

Ocellated Humboldt lily

Lilium parryi
Lemon lily

Include within the MSHCP Conservation Area at least
four locations (including three core locations) of
vernal barley: the San Jacinto Wildlife Area, the
middle segment of the San Jacinto River from Ramona
Expressway south to Railroad Canyon, the upper Salt
Creek drainage west of Hemet, and the occurrence
near Nichols Road at Alberhill
Include within the MSHCP Conservation Area at least
12 of the known occurrences at Lake Fulmor, Pine
Cove, Idyllwild, Mountain Center, Pine Meadow and
Lake Hemet.

Include within the MSHCP Conservation Area 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.

Include within the MSHCP Conservation Area at least
four 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.
Include within the MSHCP Conservation Area at least
six localities (seven occurrences) within the San
Jacinto Mountains.

LIPA

Western Riverside County MSHCP
Biological Monitoring Program

25

Occurrences of this species in the core location of the San
Jacinto Wildlife Area were confirmed in 2006. The other
three locations will require additional surveys.

12 occurrences of this species were found in 2006 in the
San Jacinto Mountains, including at locations near Lake
Fulmor, Pine Cove, Idyllwild, Pine Meadow, and Lake
Hemet. Occurrences were not found at Cahuilla Mountain.
Surveys in 2003-2004 found additional occurrences of this
species, including near Mountain Center, bringing the total
known occurrences to 15.
2006 surveys found one location in the San Mateo
Wilderness Area, one in the Tenaja Corridor area, and nine
in the Santa Rosa Plateau. Surveys for this species on the
western side of the San Mateo Canyon in the vicinity of
Oak Flats were unsuccessful. This year's results and
surveys in 2003-2004 confirm that this species is generally
widespread throughout much of the Santa Rosa Plateau.
Two locations were found in the Cleveland National Forest
near Santiago Peak. One individual was found in Agua
Tibia growing in the vicinity of the parking lot. Additional
surveys in the Agua Tibia Wilderness, Tin Mine Canyon,
and Fisherman's Camp were unsuccessful.

Surveys found six localities and seven occurrences of this
species near Dark Canyon, Fuller Mill Creek, Stone Creek,
the James Reserve, San Jacinto River, and Black Mountain
Creek. However, the occurrence at Black Mountain Creek
consisted of one individual that did not appear to be
reproducing, warranting further monitoring of this species
at that location.
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Microseris douglasii var.
platycarpha
MDPL

Small-flowered microseris

Mimulus clevelandii
MICL

Cleveland’s bush
monkeyflower
Mimulus diffusus

MIDI

Palomar monkey flower

Myosurus minimus
MYMI

Little mousetail

Navarretia fossalis
Spreading navarretia
NAFO

Orcuttia californica
ORCA

California Orcutt grass

Western Riverside County MSHCP
Biological Monitoring Program

Include within the MSHCP Conservation Area at least
eight of the known locations at Lake Matthews, in the
Cleveland National Forest, at Lake Skinner and at Vail
Lake.

Include within the MSHCP Conservation Area 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.
Include within the MSHCP Conservation Area 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.
Include within the MSHCP Conservation Area 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.
Include within the MSHCP Conservation Area at least
13 of the known locations of spreading naverretia at
the Skunk Hollow, the 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.
Include within the MSHCP Conservation Area 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.

26

This species was found at three locations in 2006, Alberhill,
Lake Skinner and Oak Mountain. Surveys at Elsinore Peak,
Lake Mathews and Santa Rosa Plateau did not find
populations of this species. Additional surveys are
warranted at these and other locales, especially given the
difficult nature of distinguishing this sub-species from other
common sub-species that grow sympatrically.
This species was found abundantly in the vicinity of
Santiago Peak. Surveys in the Agua Tibia Mountains were
unsuccessful, though the most commonly cited historic
occurrences are in an area now inaccessible due to road and
trail closures.
Surveys at Agua Tibia, Lake Skinner, San Mateo Canyon
and Santa Rosa Plateau did not find any populations of this
species in 2006.

Surveys at Santa Rosa Plateau and Harford Springs did not
locate populations of this species in 2006. Previous
surveys found this species at the Mesa de Colorado at the
Santa Rosa Plateau.
Only surveys at San Jacinto Wildlife Area were conducted
in 2006, finding 2 locations of this species. Additional
surveys will need to be undertaken to meet this species
objective.

Surveys for this species in 2006 were unsuccessful.
However, CNLM confirmed an occurrence at Skunk
Hollow in 2005 and 2005 MSHCP surveys found an
occurrence at the Santa Rosa Plateau. Surveys at upper Salt
Creek drainage have not been conducted yet.
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Oxytheca caryophylloides
Chickweed oxytheca

Include within the MSHCP Conservation Area at least
five of the known locations within the San Jacinto
Mountains.

OXCA

Polygala cornuta var. fishiae
PCFI

Fish’s milkwort
Satureja chandleri

SACH

San Miguel savory

Sibaropsis hammittii
SIHA

Hammitt’s clay-cress
Trichocoronis wrightii
var.wrightii

TRWR
Wright’s trichocoronis

Western Riverside County MSHCP
Biological Monitoring Program

Include within the MSHCP Conservation Area at least
three of the known localities (Santa Rosa Plateau,
Santa Margarita Ecological Preserve, and San Mateo
Canyon).
Include within the MSHCP Conservation Area 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.
Include within the MSHCP Conservation Area the
Core Area for this species, including at least the one
known locality near Elsinore Peak and suitable habitat
adjacent to these occurrences.
Include within the MSHCP Conservation Area at least
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.
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2006 surveys for this species found a location near Black
Mountain and a possible location at the James Reserve that
needs to be resurveyed next year at peak phenology. The
occurrence at Black Mountain is near a pullout along
Highway 243 and was subjected to some disturbance, so
this location should also be resurveyed in 2007. Previous
years' surveys found an additional location in the San
Jacinto Mountains. More surveys should be undertaken
during peak survey times in order to meet this species’
species objective.
2006 surveys found six occurrences in four localities: Santa
Rosa Plateau, Santa Margarita Ecological Reserve, San
Mateo Canyon, and near Santiago Peak in the Santa Ana
Mountains.
2006 surveys found two occurrences in Miller Canyon on
the Santa Rosa Plateau. Surveys near De Luz Road, in the
San Mateo Canyon and in additional areas of the Santa
Rosa Plateau were not successful. Additional surveys will
be carried out in future years.
Surveys for this species on Elsinore Peak was unsuccessful.

Surveys for this species in the San Jacinto Wildlife Area
were unsuccessful.

Figure 1: Overview of Conservation Area and sites surveyed in 2006. Map shows general locations within plan area where surveys were conducted, not
specific survey sites. 2006 tracks information, recorded from July 19, 2006 through end of survey period, show areas visited during that period of time.
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Figure 2: Locations of BENE, BRFI, HAPA, HEPU, LECA, LIPA, and MICL found during Biological Monitoring Program 2006 Rare Plant Surveys.
Key to species abbreviations found in Table 1.
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Figure 3: Locations of ACNO, APJA, CPPA, HVCA, HVEL, MDPL, PECA, ROCO, and SACH found during Biological Monitoring Program 2006
Rare Plant Surveys. Key to species abbreviations found in Table 1.
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Figure 4: Locations of COSI, CPLO, CPMU, DOLE, HOIN, LHOC, NAFO, OXCA and PCFI found during Biological Monitoring Program 2006
Rare Plant Surveys. Key to species abbreviations found in Table 1.
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Appendix A:
Western Riverside County MSHCP Biological Monitoring Program
Protocol for Inventory-Phase Rare Plant Surveys and Plot-Based Data
Collection, 2006
Methods for Rare Plant Survey:
1. Before going to the field, you should:
a. Gather all relevant descriptions from the site you will be visiting. Take a hard
copy of these into the field.
b. Consult photographs and herbarium specimens of each species you will be
looking for.
c. Be sure you have necessary access to the land you want to survey.
2. Locate the area corresponding to the coordinates. These coordinates will be derived from
either historical records or geo-referencing efforts.
3. Coordinates (UTM): Enter these original coordinates on the data sheet, along with the
Datum
4. Is there a corresponding description? If yes, list. List any descriptive information you
have about a site, such as herbarium records, that may provide more information than that
derived from the MSHCP Historical Database or other point.
5. Coordinates Match Description?: Refer to the description from the historical record.
Does it match the description of the site you are at? Circle Yes or No or N/A on the
datasheet.
6. If no, was the described location located? Circle Yes or No or N/A.
7. Was appropriate habitat found? Circle Yes or No.
8. Area searched for the Species: Estimate the area that was searched for the species: (i.e.
100 m², 1 ha, etc.)
9. Coordinates of Population: If the target species is located, record the coordinates from
the estimated center of the population.
10. Photo from Population (N): Take a north facing photograph from this point, and record
the photograph number along with a unique identifier (i.e. initials or camera number).
11. Specimen/Photos taken: If the plant is collected, or if the plant is photographed, as a
voucher for the survey effort, record the photograph or collection number along with a
unique identifier.
12. Number of individuals. Count or estimate the number of individuals in the population.
As a general rule, if there are greater than 100 individuals, you can estimate. Be sure to
record whether the number is an estimate or an exact figure.
13. Site Description: Use this only if the species is not located. In that case there will be no
plot set up, so this is the only information that will be gathered about the site. If either
species is located, a plot will pick up all salient information.
14. Access Notes: Record the directions to the site from a major landmark, such as a town,
freeway or intersection. Include who owns the land and what special access was
required, if any. Be sure to mention any gates, quality of roads et cetera. This
information will allow others to find the site with a minimum of effort.
Western Riverside County MSHCP
Biological Monitoring Program
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15. Continue to the Plot Data Sheet and Protocol.
Plot Protocol (Adapted from the CNPS Rapid Assessment Protocol):
1. Once the target species has been located, proceed with the plot-based data collection.
2. Enter onto the Field Form names of all surveyors, date, USGS Quad, and the appropriate
series of the quad you are using (7.5” vs. 15”)
3. Plot Size: Determine plot size and enter the dimensions. Generally plots will be ²450 m².
4. Put pin flags in the ground in the four cardinal directions, each 15 m from the center
point. This creates a square that is approximately 450 sq. meters
5. Study plot revisit: Has this site been visited before by any of the biologists working for
the monitoring effort?
6. UTM’s: Enter the coordinates, as well as the error of the GPS unit.
7. Elevation, slope and aspect. Record GPS Elevation reading in meters. Record slope in
degrees using a compass to estimate or average the slope over the plot. Record aspect as
an average compass reading for the plot.
8. Dominant Layer: Indicate whether the community is dominated by a low layer (L), midlayer (M), or tall layer (T). These classes refer to forbs, shrubs, and trees respectively.
9. Stand Size: Estimate the size of the community type.
10. Structure: Characterize the structure of EACH layer.
i. Continuous: greater that 2/3 (67%) cover; crowns touching.
ii. Intermittent: between 1/3 and 2/3 (33-67%) cover.
iii. Open: Less than 1/3 (33%) cover.
11. Phenology: Based upon the vegetative condition of the principle species, characterize the
phenology of each layer as early (E), peak (P), or late (L).
12. Photographs: From the center point, take a north facing photograph. This will be the
same as that taken in the previous protocol. Record the number here. Record any other
photographs taken of the sample area.
13. Site impact codes/intensity: Enter codes for potential or existing impacts on the
community. Follow each code by a “/” and a characterization code. Characterization
codes are L = Light, M = Moderate, H = Heavy. Refer to list for impact codes.
14. Site Location and Plot Description: A concise, but careful description that makes
locating and/or revisiting the vegetation stand and plots possible. It is also helpful to
briefly describe the topography, aspect, and vegetation structure of the site. Make note of
where the GPS point was taken (generally this will be the center of the site). If you can’t
get a GPS reading, then spend extra time marking the plot location as precise as possible
on a topo map.
15. Site history: Briefly describe the history of the stand, including type and year of
disturbance (e.g. fire, landslides or avalanching, drought, flood, or pest outbreak). Also
note the nature and extent of land use such as grazing, timber harvest, or mining.
16. Additional comments: Feel free to note any additional observations of the site, or
deviations from the standard sampling protocol, as well as any additional data that were
recorded.
17. On page two enter the names, dates and UTM’s.
18. Surface Coarse Fragments: Estimate the percent cover of each size at or near the ground
surface averaged over the plot. Always remember to estimate what you actually see on
Western Riverside County MSHCP
Biological Monitoring Program
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the surface as opposed to what is under organic litter, big rocks, etc. However, rocks,
organic litter, or fine material visible under the canopy of shrubs or trees should be
included in the cover estimate.
a. One way to consider this is to assume that all of the components of coarse
fragments plus the basal cross-section of living plant stems and trunks (at ground
level) will add up to 100%. Thus, estimate the cover value of each of the items in
the box on the form for coarse fragments (including the basal area of plant stems)
so that they will add up to 100%. Remember that the basal area of plant stems is
usually minimal (e.g., if there were 10 trees, each 1 m in diameter at ground level
on a 1000 square meter plot, they would cover less than 1% {0.79%} of the plot.
b. These data are asked for because certain categories of coarse fragments of rock
and other materials have been shown to correlate with certain vegetation types
and are thus likely influencing the type of vegetation that is growing in a given
area. These estimates should be made quickly with the main point to keep in mind
being a rough estimate of the relative proportions of different coarse fragments on
the plot.
Fines: Fine mineral fragments including sand, silt, soil, “dirt” < 2 mm in diameter
Gravel: rounded and angular fragments 0.2-7.5 cm (0.08 -3 in.) diameter
Cobble: rounded and angular fragments >7.5-25 cm (3 -10 in.) in diameter
Stone: rounded and angular coarse fragments >25 cm-60 cm (10 -24 in.) in diameter
Boulder: rounded and angular coarse fragments >60 cm (>24 in.) in diameter
Bedrock: continuous, exposed, non-transported rock
Litter: extent of undecomposed litter on surface of plot (this includes all organic matter, e.g.
fallen logs, branches, and twigs down to needles and leaves).
19. Species List: The collection of vegetation data continues with making a species list of
vascular plants within the plot. This list is achieved by recording each plant species on a
different line of the data form and noting in which layer it is represented. Each
represented taxon will be entered separately in each layer in which it occurs. Each
individual plant is recorded in only one layer, the layer in which the tallest portion of the
individual is found. One should reach a point at which new taxa are added to the list only
very slowly, or sporadically. When one has reached that point, the list is probably done.
21. Percentages: Estimates of percentages will be made for each species.
22. Total Vegetation Cover by Layer: In addition to cover of individual taxa described
above, total cover is also estimated for each vegetation layer (e.g. tall, medium, low).
They can be calculated from the species percent cover estimates, but please make sure to
disregard overlap of species within each layer. These estimates should be absolute aerial
cover, or the “bird’s eye view” of the vegetation cover, in which each category cannot be
over 100%.

Western Riverside County MSHCP
Biological Monitoring Program
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Appendix B:
Rare Plant Survey and Plot Field Form
Rare Plants Survey Form
Name(s):
Date:
Target species:
Coordinates to begin search: UTMs E 0 ___ ___ ___ ___ ___ ___ N ___ ___ ___ ___ ___ ___ ___
Datum (should be NAD 83):

Source of UTMs:

Is there a corresponding description? Y N

If yes, list:

Coordinates match description?: Y N N/A

If no, was described area located? Y N N/A

Was appropriate habitat located?

Y N

Area searched for species? (Approximate)

Species located? Y N
Coordinates of population: UTMs E 0 ___ ___ ___ ___ ___ ___ N ___ ___ ___ ___ ___ ___ ___
GPS Datum:

Elevation:

Photo from Population Center:
Specimens/Photos taken:

Number of individuals in Population:

Exact / Estimate

Site description: (If no Relevé)

Access Notes:

Western Riverside County MSHCP
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Continue to Releve

RELEVÉ FIELD FORM
Name(s):
Target species:

Date:
USGS Quad:

7.5'/15'

Releve Size: ______x______m (21.21 m x 21.21 m = 450 m²)
Study Plot Revisit? Yes or No (Circle one)

GPS Datum (should be NAD83)

UTME ____ ____ ____ ____ ____ ____ UTMN ___ ___ ___ ___ ___ ___ ___ Error ±______

Elevation:________________m

Slope:__________° Aspect:__________°

VEGETATION DESCRIPTION:
Dominant Layer ___ 0-0.5 m, ___ 0.5-4 m, ___4 m (check one)
Stand Size:_____ <1 acre_____ 1-5 acres_____ >5 acres (check one)
Structure: Ground _____________ Shrub _____________ Tree ____________(C, I, or O)
Phenology: Ground ___________Shrub ____________Tree __________ (Early, Peak, or Late)

Photographs: N:________________________
Site Impact Codes/Intensity:________,_______,_______,________,________(See list)
Site Location and Plot Description:

Site History –(i.e. fire scars, insect/disease damage, grazing/browsing, human disturbance):

Additional Comments – (i.e. animal observations, anthropological observations, abiotic
features)

Western Riverside County MSHCP
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Name(s):

Date:

Target species:
UTMs E 0 ____ ____ ____ ____ ____ ____ N ____ ____ ____ ____ ____ ____ ____

Surface Coarse Fragments and Soils Information
Type:

Percent Cover

Fines: Including sand, mud
Gravel: 2mm-7.5cm
Cobble: 7.5-25 cm
Stone: 25-60 cm
Boulders: >60 cm
Bedrock: Including outcrops
Litter: Organic matter covering ground
Water: Standing or running
Living stems: at ground surface
Other: (specify)
*note all surface fragments, non-vegetation, living stems, etc., should add up to 100%
Site Impacts
1 Development
2 ORV Activity
3 Agriculture
4 Grazing
5 Competition from Exotics
6 Logging
11 Groundwater Pumping
12 Dam
13 Other (Specify)
15 Road/Trail Construction/ Maintenance
17 Pollution
19 Vandalism/Dumping/Litter
20 Foot Traffic/Trampling
23 Erosion/Runoff
26 Degrading Water Quality
27 Wood Cutting
29 Recreational Use (non-ORV)
33 Channelization (anthropogenic)
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Rare Plants Relevé form
Name(s):________________________________________________________

Date __________________

Target species: ___________________________________________________________________________
UTMs E 0 ____ ____ ____ ____ ____ ____ N ____ ____ ____ ____ ____ ____ ____
L = Low herbs and subshrubs (<.5m), M = medium height (.5-4.0m), T = tall height (> 4.0m)

L

M

T

Vascular plant or cryptogramic crust cover
(if collected, include collector name and number)

Final determination (leave blank in the field)

Total veg. cover (%): ______ Total tall: ______ Total Medium: ______ Total Low: ______

Note: 1% of a 450 m² equals 2.12 m x 2.12 m square
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Appendix C:
Western Riverside County MSHCP
Biological Monitoring Program Protocol for
Rare Plant Population Sub-Sampling, 2006
Species with specific objectives
Certain species have objectives to meet beyond just confirming a number of locations or
occurrences. The following list is the species we are currently looking for that require additional
information to meet the species objectives in the MSHCP.
Hulsea vestita ssp. callicarpha
Confirm 16 localities (no smaller than one quarter section) with no fewer than 50 individuals
each
Oxytheca caryophylloides
Confirm 10 localities (no smaller than one quarter section) managed with 1000 individuals each
Holocarpha virgata ssp. elongata
Confirm 10 localities (no smaller than one quarter section) with 1000 individuals each
Polygala cornuta var. fishiae
Confirm 10 localities (no smaller than one quarter section) with 50 individuals (ramets or genets)
each
P. cornuta var. fishiae reproduces vegetatively by rhizomes so when you see several plants
growing near one another, they are probably connected underground. However, the MSHCP
accounts for this by saying that 50 ramets or genets of this species need to be found. A genet is a
population of clonal plants that are genetically identical and connected underground. A ramet is
an individual in a population of genets. Therefore, every above ground stem of Polygala cornuta
var. fishiae can be counted as a ramet. In your population count, you should make a note that you
counted ramets and not individuals. In the protocol, however, the term individual can actually be
a ramet for Polygala cornuta var. fishiae.
If there seems to be 100 individuals or less, count all individuals in the group. If you
meet the species goal after counting, record the number of individuals on the survey sheet and
proceed with rare plant survey. If you do not meet the number of individuals needed, spend an
additional 10-20 minutes looking for more individuals. Record your final count number and
proceed with rare plant survey.
If there are more than 100 individuals, proceed with Population Size Sub-Sample
Protocol.
Population Size Sub-Sample
1) Delimit the boundaries of the population. One way you can do this is by approximating a
rectangle around the population. If one rectangle does not do a good job of
approximating the population, you can put several together. Draw the dimensions of the
rectangles clearly on your datasheet, as shown below. Do not worry if some areas within
Western Riverside County MSHCP
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the boundary do not have your target species, as long as the majority of the area does.
Another way you can do this is by walking around the edge of the occurrence with your
GPS on recording tracks information. Record the start and stop time of the walk. Using
flagging and/or visual markers, make sure everyone is clear on the area that you are
using.
2) Write down any comments you have about the population shape and dimension. This
could include information such as the fact that the population is actually larger than the
dimension you drew, but you felt that a cut-off was necessary because the population
appeared boundless.
3) Next, you have to decide whether to use 1 m x 1 m or ½ m x ½ m quadrats. If you think
that the average 1 m x 1 m square that actually has some of the target species in it would
have less than 25 individuals of the target species, then use 1 m x 1 m squares. If it would
have more than 25, use ½ m x ½ m squares. You can eyeball this or make a few
randomly placed 1 m x 1 m squares to determine which size quadrats to use.
4) Choose random points within the demarcated area to sub-sample. Place your quadrat
down at the random point and count all individuals inside the quadrat. Repeat this for up
to 20 quadrats.
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Appendix D:
Rare Plant Population Sub-Sampling Survey Form
Population Size Datasheet
Name(s): _______________________________________________ Date:
_____________________
Target
species:____________________________________________________________________
Coordinates of pop: UTMs E 0 ___ ___ ___ ___ ___ ___ N ___ ___ ___ ___ ___ ___ ___
Walk a polygon around the population. Record the start time and end time of your walk.
GPS Name ______________ Start time: _______________ End time: _______________
Draw the shape and dimensions of population area that is subsampled

Notes on population shape and dimension

Size of quadrats (circle one) 1 m x 1 m 1/2 m x 1/2 m
Results from subsamples:
1 _____ 2 _____ 3 _____ 4 _____ 5 _____ 6 _____ 7 _____ 8 _____ 9 _____ 10 _____
11 ____ 12 ____ 13 ____ 14 ____ 15 ____ 16 ____ 17 ____ 18 ____ 19 _____20_____
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