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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 authors of this report were Lead Biologist Adam Malisch and Project 
Lead Rosina Gallego. 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:

Executive Director 
Western Riverside County 
Regional Conservation Authority 
3403 10th Street, Suite 320 
P.O. Box 1667 Riverside, CA 92502 Ph: 
(951) 955-2857 

Monitoring Program Administrator 
MSHCP Biological Monitoring Program 
4500 Glenwood Drive, Bldg. C 
Riverside, CA 92501 
Ph: (951) 248-2552
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INTRODUCTION 
The Quino checkerspot butterfly (Euphydryas editha quino; “QCB”) is federally 

listed as endangered and is narrowly distributed at relatively few locations within the 
MSHCP Plan Area. Species objective 4 for QCB states that “within the MSHCP 
Conservation Area, Reserve Managers will document the distribution of Quino 
checkerspot on an annual basis” (Dudek & Associates 2003). 

The Biological Monitoring Program began developing a protocol in 2005 to 
determine the distribution of QCB across the Conservation Area. Additional goals were 
to estimate the detection probability of QCB, to calculate the proportion of area occupied 
by QCB (MacKenzie et al 2006) and to gather data regarding QCB resource selection, 
important distribution covariates, and important observation covariates. The protocol was 
refined and expanded in 2006 and 2007 based on previous years’ results. 

In 2008, the U.S. Fish and Wildlife Service (USFWS) initiated a range-wide QCB 
survey. Surveys were designed to determine QCB habitat use and distribution of adults 
within 80 m of recent historical (1997-2007) observation locations using an occupancy 
framework (MacKenzie et al 2006). Because the Monitoring Program wished to 
collaborate in this effort, we postponed continuing to implement the protocol developed 
in recent years, and participated by conducting the USFWS survey protocol at survey 
locations within the MSHCP Conservation Area. Other individuals and organizations also 
participated by surveying plots in western Riverside County and their data is presented 
here as well. Results from this range-wide effort outside of the MSHCP Conservation 
Area are not presented here, but are available from Dr. Alison Anderson at the USFWS 
Carlsbad Office. 

As a separate pilot project this year we initiated surveys for larval forms of QCB 
at 2 locations near an established QCB population which were known to support patches 
of the primary host plant for QCB larvae, Plantago erecta (USFWS 2003). The short 
term goal of this project was to determine if QCB larvae can be detected in P. erecta 
patches within the Conservation Area via visual encounter surveys. The long term goal 
was to increase the overall encounter rate when searching an area for QCB and thus 
improve our understanding of QCB distribution within the Conservation Area. 

Thus, the goals for 2008 QCB surveys were as follows: 

A) test a protocol to survey for QCB larvae, 

B) document QCB distribution across the Conservation Area, while collaborating 
with the USFWS range-wide effort, 

C) calculate the detection probability of adult QCB during flight season and 
estimate QCB occupancy at sites where QCB were recently detected 
(MacKenzie et al 2006), and 
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D) provide data regarding adult QCB resource selection, important distribution 
covariates, and important observation covariates. 

METHODS 
Larvae Plot Establishment 

We chose 2 locations to survey for QCB larvae: the Southwestern Riverside 
County Multi-Species Reserve (MSR) and the RCA property just south of the MSR 
called El Sol (Figure 1). These locations were selected because they are geographically 
close to a well-established QCB population at MSR, and because we assumed them to 
include appropriate habitat for QCB larvae and adults. Monitoring Program biologists 
visited these locations and identified areas with large patches of P. erecta (USFWS 
2003). For this pilot effort, a patch was considered any area where P. erecta was 
abundant or dominant in the herbaceous cover. Three patches were chosen at El Sol 
(ESP2, ESP3, ESP4) and 1 at MSR (LSP5). We mapped the boundary of each patch 
using a Trimble GPS unit and marked it with garden stakes connected with twine. We 
established parallel survey transects at 2 m intervals running east-west and marked the 
transects with enough pinflags so that a surveyor could walk a straight line. 

Personnel and Training for Larvae Surveys 
Before larvae surveying began, Monitoring Program biologists completed training 

in appropriate larvae searching methods and demonstrated the ability to differentiate 
between QCB, chalcedon checkerspot (Euphydryas chalcedona chalcedona), and 
common buckeye (Junonia coenia) larvae, which are similar in appearance. This training 
session was conducted by Dr. Alison Anderson of USFWS. Surveyors conducting larvae 
surveys in 2008 included: 

• Rosina Gallego, Project Lead (Regional Conservation Authority) 
• Annie Bustamante (Regional Conservation Authority) 
• Angela Coates (Regional Conservation Authority) 
• Ryann Loomis (Regional Conservation Authority) 
• Lynn Miller (Regional Conservation Authority) 
• Joe Veverka (Regional Conservation Authority) 
 

Larvae Surveys 
Surveys for QCB larvae on each plot were conducted twice per week between 

1000 h and 1400 h. Surveyors navigated to the first transect of the plot and recorded the 
patch ID, surveyor name, arrival time, temperature at ground level, and average wind 
speed. 

Throughout the survey, the surveyor would walk slowly and carefully along each 
transect within a given patch looking for caterpillars. Depending on the size of the patch, 
surveys lasted between 1.5 – 2 hours. Transects were walked in an east-west direction 
from the south edge of the plot to the north edge. Surveying plots in this way allowed for 
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Figure 1. Quino checkerspot butterfly sentinel sites and larvae plot locations in 2008.
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the sun to always be at the surveyor’s back and thus permitted the surveyor to look into 
their shadow for larvae and maximize that shadow with a sunshade. QCB caterpillars are 
more easily found within shade because they are mostly black in appearance and when in 
the shade they can be distinguished from the shadows created by surrounding plants. 
When a surveyor saw a QCB larvae they were to record a GPS waypoint, note the 
transect ID, take a photo of the caterpillar next to a ruler for scale, and record its length in 
millimeters. If caterpillars of any other species were seen, they were identified and the 
number found recorded. 

In addition to searching for QCB larvae, surveyors also noted which QCB host 
plants were observed and their general condition (green, flowering, or senesced). The 
presence of cryptogramic soil crusts and evidence of caterpillar grazing were also 
documented. At the end of the survey the time, temperature, and wind speed were 
collected again. For a complete description of QCB larvae surveys see the Western 
Riverside County MSHCP Biological Monitoring Program Pilot Protocol for Quino 
Checkerspot Larvae Surveys dated February 2008 (Appendix A). 

Because we were concerned about the negative impacts of focused larvae surveys 
with repeat visits to the same locations, we initiated a pilot vegetation sampling study to 
determine the impact, if any, that QCB larvae surveys have on QCB habitat, including 
changes in vegetative species composition and abundance and changes in ground cover. 
This vegetation sampling study was abandoned before completion because it became 
apparent that the vegetation sampling itself was having a more substantial impact on the 
vegetation in the plots than the larvae surveys. 

Adult Survey Plot Locations 
The USFWS selected plots by applying an 80 m buffer to any location with at 

least 1 confirmed QCB observation within the last 10 years and then systematically 
placing survey locations within the resulting polygons. The Monitoring Program 
surveyed 45 plots in western Riverside County in collaboration with the USFWS effort. 
Plots were established and surveyed by Monitoring Program biologists at the following 
locations in 2008: 1 in Johnson Ranch, 2 in Brown Canyon, 6 in Magee Hills, 3 at Rocky 
Ridge, 7 in Oak Mountain, 14 in Wilson Valley, 1 in Billy Goat Mountain, and 11 in 
Silverado (Figure 2). In addition to these 45 plots, other participating individuals 
surveyed another 62 plots within western Riverside County, for a total of 107 plots in the 
Conservation Area. Andrew Forde surveyed 3 plots in Aguanga; Allison Anderson, in 
cooperation with Sarah Thorne, surveyed 5 plots in the San Bernardino National Forest; 
Christine Moen surveyed 16 plots at the MSR; Eric Porter surveyed 11 plots in Rogers 
Canyon; Ken Osborne surveyed 2 plots in the Hogbacks, 2 at El Sol, 11 in Johnson 
Ranch, and 5 in Wilson Valley; and Scott Quinnell surveyed 7 plots in the San 
Bernardino National Forest. A small number of additional plots were originally selected 
for survey by partnering organizations or individuals but were never surveyed. 

 


