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NOTE TO READER: 
This report is an account of survey activities undertaken by the Biological 

Monitoring Program for the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP). The MSHCP was permitted in June 2004. The Biological 
Monitoring Program monitors the distribution and status of the 146 Covered Species 
within the Conservation Area to provide information to Permittees, land managers, the 
public, the California Department of Fish and Game, and the U.S. Fish and Wildlife 
Service. Monitoring Program activities are guided by the MSHCP species objectives for 
each Covered Species, the information needs identified in MSHCP Section 5.3 or 
elsewhere in the document, and the information needs of the Permittees. 

We would like to acknowledge the land managers in the MSHCP Plan Area, who 
in the interest of conservation and stewardship facilitate Monitoring Program activities on 
the lands for which they are responsible. A list of the lands where this year’s data 
collection activities were conducted is included in Section 7.0 of the Western Riverside 
County Regional Conservation Authority (RCA) Annual Report to the Wildlife Agencies. 

Partnering organizations and individuals contributing data to our projects are 
acknowledged in the text of appropriate reports. We would especially like to 
acknowledge the Santa Ana Watershed Association, the Center for Natural Lands 
Management, and the Orange County Water District for their willingness to initiate or 
modify their data collection to complement our survey efforts in 2008. 

While we have made every effort to accurately represent our data and results, it 
should be recognized that our database is still under development. Any reader who would 
like to make further use of the information or data provided in this report should contact 
the Monitoring Program to ensure that they have access to the best available or most 
current data. All Monitoring Program data, including original datasheets and digital 
datasets are stored in the Monitoring Program office in downtown Riverside, CA. 

The primary author of this report was the 2008 Avian Program Lead, Nick 
Peterson. 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 
Lincoln’s sparrow (Melospiza lincolnii; LISP) is a small sparrow that ranges from 

the southern United States (including southern California), Mexico, and northern Central 
America in the winter to Alaska, Canada, and boreal portions of the continental United 
States during the summer (Ammon 1995). In Riverside County, LISP may breed 
irregularly in the San Jacinto Mountains (Small 1994). 

LISP males typically arrive on breeding grounds from mid to late May and start 
singing immediately thereafter (Ammon 1995). Territories range in size from 35 m in 
diameter in densely populated areas to > 100 m in diameter in less densely populated 
areas (Speirs and Speirs 1968). Preferred breeding habitat for LISP, along with much of 
their biology, is poorly documented due to their preference for shrub cover and secretive 
behaviors. Adding to this problem is the fact that LISP usually breed in remote boreal 
regions (Ammon 1995). From what has been documented regarding LISP breeding 
habitat, LISP seem to prefer low willow cover with dense vegetation, usually nesting in 
boggy sites (Ammon 1995). There seems to be some variation in preferred breeding 
habitat relative to elevation. LISP breeding at high elevations prefer habitats dominated 
by bogs, willow (Salix), sedge (Carex), and moss, especially where shrub cover is dense 
(Knopf et al 1988; Ammon 1995b as cited in Ammon 1995). At lower elevations, LISP 
seem to prefer mesic willow shrubs, mixed deciduous wood groves containing aspen and 
cottonwoods (Populus spp.), or other riparian habitat types for breeding habitat (Salt 
1957; Erskine 1977; Ewert 1982; Douglas et al 1992; Dobkin 1994). 

Nests are usually constructed on or near the ground, most often inside a low 
willow shrub (Ammon 1995). Nest construction commences in early June, with most 
clutches initiated during the second week of June. Eggs hatch from approximately 26 
June–6 July, with nestlings fledging by mid to late July, and as late as early August when 
rare second nesting attempts are made (Ammon 1995). Nests are infrequently parasitized 
by brown-headed cowbirds (Molothrus ater, “BHCO”) (e.g., 0–3% of nests in Colorado; 
Ammon 1995), and there are not any reports of LISP nests fledging BHCO young. 

Rangewide, LISP populations are stable, with populations in Quebec and other 
northern spruce-hardwood forests being the only ones showing significant declines 
(Ammon 1995). In California, LISP populations have shown no detectable change from 
1966–2007 (Sauer et al 2008).  

LISP is one of 45 bird species covered by the Western Riverside County MSHCP. 
Three species objectives are identified for LISP. Two objectives require inclusion of 
breeding and wintering habitat for LISP within the Conservation Area, and the third 
objective is a reproductive objective requiring that LISP “maintain occupancy within 
three large Core Areas…in at least one year out of any five consecutive-year period” 
(Dudek & Associates 2003). The 3 Core Areas should be ≥ 100 acres in size and should 
consist of ≥ 50 acres of montane meadow, wet montane meadow, and edges of montane 
riparian or riparian scrub, all of which are considered ideal breeding LISP habitats. Each 
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Core Area should support ≥ 20 LISP pairs and show evidence of successful reproduction, 
defined as at least 1 nest producing ≥ 1 LISP fledgling (Dudek & Associates 2003). Thus, 
the goals of our study in 2008 were to: 

A) locate LISP breeding pairs and their nests, 

B) identify potentially suitable LISP breeding habitats within the Plan Area, 

C) determine how many acres of suitable LISP breeding habitat may be occupied 
by breeding pairs of LISP, and 

D) determine if this pilot study design is an effective and efficient method to 
monitor breeding LISP. 

METHODS 
Personnel and Training 

We trained all field personnel in the visual and aural identification of LISP and 
other species that we expected to encounter within LISP habitat (Appendix A). Personnel 
were also trained to conduct point-count surveys and to complete the associated data 
sheets. Personnel conducting LISP surveys in 2008 were: 

• Nick Peterson, Avian Program Lead (California Department of Fish and 
Game) 
• Masanori Abe (Regional Conservation Authority) 
• Conan Guard (Regional Conservation Authority) 
• Lynn Miller (Regional Conservation Authority) 
• Carol Thompson (Regional Conservation Authority) 
• Nate Zalik (Regional Conservation Authority) 

Study Site Selection 
We used a GIS vegetation layer (CDFG et al 2005) in ArcGIS 9.2 (ESRI 2006) to 

identify meadows, marshes, and montane riparian scrub, woodland, and forest within the 
San Jacinto Mountains, which is where all of the historical LISP breeding sites in the 
Plan Area are located. We used Hawth’s Tools (Beyer 2004) to randomly place survey 
points located within accessible lands located in these habitats. We chose a total of 26 
survey points, including one located in Alvin Meadows west of Pine Cove and 25 located 
within Garner Valley (Figure 1). 

Survey Methods 
Survey methods used in 2008 are detailed in the Western Riverside County 

MSHCP Biological Monitoring Program Protocol for Lincoln’s Sparrow (Melospiza 
lincolnii) Surveys (Appendix B). 

Point-count surveys followed the variable-radius point-count methodology 
outlined by Ralph et al (1995). These methods can be used to estimate bird densities, 
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occupancy rates, and associated estimates of detection probabilities. Data also can be 
transformed post hoc so that comparisons can be made to more traditional relative-
abundance indices, including both fixed- and unlimited-radius scenarios (e.g., Hutto et al 
1986). 

We visited each point 4 times, with repeat visits to sites allowing us to calculate 
detection probabilities and proportion of area occupied (MacKenzie et al 2002). The first 
round of surveys commenced on 8 July 2008, and the fourth concluded on 1 August 
2008. Surveys were conducted between sunrise and noon, but were terminated if the 
temperature exceeded 35 °C, the wind speed exceeded a 4 on the Beaufort scale (i.e., 21–
29 km/h), or if precipitation was more than a light drizzle. Observers conducted 2–6 
surveys/day and each point-count survey was 8 min in duration. 

During each 8-min survey, observers recorded species, sex, age, behavior, 
bearing, and distance information on every bird encountered. Any birds detected during 
survey periods that were unidentified were pursued for proper identification following the 
8-minute survey period. GPS coordinates were recorded for every Covered Species 
observed in transit between survey points, and any non-covered species observed 
between survey points were recorded on the observer’s day list, which was subsequently 
entered into a Microsoft Access database. 

Some point-count stations were close enough to each other for the same bird(s) to 
be encountered at multiple stations. When this occurred, observers made note of it on 
their datasheet so that the observations could be included or excluded from analyses on a 
case-by-case basis. In some instances, such “double-counting” of individuals could assist 
in calculating detection probabilities. 

Data Analysis 
This study was designed to allow us to perform Percent Area Occupied (PAO) 

analysis (e.g., MacKenzie et al 2002, 2003) on areas in which LISP were detected. 
Because none of our observers encountered LISP during this pilot survey, PAO analyses 
were not performed. 

RESULTS 
 During the 4 survey periods, observers encountered a total of 58 bird species, 2 

of which are Covered Species within the MSHCP: turkey vulture (Cathartes aura) and 
grasshopper sparrow (Ammodramus savannarum). LISP were not encountered during the 
survey periods or in transit between survey stations. Observers encountered an average of 
18 birds/survey period, with an overall range of 0–165 individuals encountered during 
each 8-minute survey period. 

The average start time for surveys was 0747 hrs (range = 0608–1045 hrs, n = 98). 
Mean maximum wind speed was 1.66 km/h (range = 0–2.8 km/h, n = 5) when an 
anemometer was used; median maximum wind speed was 1 (range = 0–3, n = 93) when 
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the Beaufort scale was used. Starting temperature averaged 19.1°C (range = 3–34°C, n = 
96), and ending temperature averaged 19.6°C (range = 3–35°C, n = 95). Finally, birds 
encountered were, on average, 96.7 m from the observer (range = 3–450 m, n = 953). 

DISCUSSION 
The Biological Monitoring Program has 8 incidental observations of LISP on 

record in western Riverside County. None of the observations are near our survey points, 
nor are they within any of the proposed LISP Core Areas. One incidental observation 
occurred during the LISP breeding season (early June), and that bird was located in 
potential breeding habitat surrounded by coastal sage scrub, though not within any of the 
proposed Core Areas for LISP. There was no indication that this LISP was a breeding 
individual. 

The MSHCP emphasizes the need for “montane meadow, wet montane meadow, 
and edges of montane riparian or riparian scrub” (Dudek & Associates 2003) for breeding 
LISP, which is generally supported by other investigators (e.g., Ammon 1995). Despite 
placing our point-count stations within these habitat types, our observers noted a lack of 
wet or boggy areas near the survey sites, and such habitats seem to be important 
requirements for breeding LISP (Knopf et al 1988; Ammon 1995). The lack of such 
habitat may be an important factor in explaining why we did not observe any breeding 
LISP during our 2008 study.  

Lastly, because we were constrained by staff availability and other ongoing 
projects in 2008, our surveys did not commence until July, which is 4–6 weeks into the 
LISP breeding season (Ammon 1995). This was possibly past the time during which 
breeding adult LISP, especially males, are most conspicuous. If we had started surveys in 
late May or early June, we may have increased the likelihood of encountering singing 
male LISP.  

Recommendations for Future Surveys 
The 1 previous incidental LISP observation that occurred during the breeding 

season and within potentially ideal breeding habitat, but outside of proposed LISP Core 
Areas, combined with the fact that we did not observe any LISP during our surveys in 
2008, suggests that future LISP surveys should occur in a broader range of habitat types 
and locations. For example, we may want to survey a larger elevation gradient in the 
future since it is unclear which elevation(s) are utilized by breeding LISP in the Plan 
Area. Additionally, surveys within a broader range of habitat types may increase the 
chances of encountering breeding LISP. Willow riparian scrub in particular should be 
included, because numerous studies have reported that this habitat type is ideal for LISP 
(Salt 1957; Erskine 1977; Ewert 1982; Douglas et al 1992; Dobkin 1994). 

Timing of future surveys should also be adjusted relative to our 2008 study. 
Ideally, surveys would begin in late May or early June, when male LISP arrive on 
breeding territories and begin singing (Ammon 1995), and extend through early August, 
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by which time any second, and final, nesting attempts have fledged or failed (Ammon 
1995). 

In conclusion, we may not have found any LISP during our surveys because we 
were surveying unsuitable habitats or were surveying too late in the breeding season. 
Future LISP surveys should occur 1) in a wider range of potentially ideal breeding 
habitats, 2) within a wider elevation gradient, and 3) earlier in the breeding season (e.g., 
beginning late May or early June). 
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Appendix A. Partial list of bird species that may be encountered while 
conducting Lincoln’s Sparrow point-count surveys. Species in bold typeface 
are Covered Species. 
Common name Scientific name Common name Scientific name 
Turkey vulture Cathartes aura Steller’s jay Cyanocitta stelleri 
Northern harrier Circus cyaneus Western scrub-jay Aphelocoma californica 
White-tailed kite Elanus leucurus American crow Corvus brachyrhynchos 
Cooper’s hawk Accipiter cooperii Common raven Corvus corax 
Northern goshawk Accipiter gentilis Violet-green swallow Tachycineta thalassina 
Red-shouldered hawk Buteo lineatus Oak titmouse Baeolophus inornatus 
Red-tailed hawk Buteo jamaicensis Mountain chickadee Poecile gameli 
Golden eagle Aquila chrysaetos Bushtit Psaltriparus minimus 
Bald eagle Haliaeetus leucocephalus White-breasted nuthatch Sitta carolinensis 
Mountain quail Oreortyx pictus Red-breasted nuthatch Sitta canadensis 
California quail Callipepla californica Pygmy nuthatch Sitta pygmaea 
Band-tailed pigeon Columba fasciata Brown creeper Certhia americana 
Mourning dove Zenaida macroura Bewick’s wren Thryomanes bewickii 
Barn owl Tyto alba Golden-crowned kinglet Regulus calendula 
Long-eared owl Asio otus Western bluebird Sialia mexicana 
Flammulated owl Otus flammeolus American robin Turdus migratorius 
Western screech-owl Otus kennicottii Swainson’s thrush Catharus ustulatus 
Great horned owl Bubo virginianus California thrasher Toxostoma redivivum 
Northern pygmy-owl Glaucidium gnoma Nashville warbler Vermivora ruficapilla 
Anna’s hummingbird Calypte anna Yellow warbler Dendroica petechia 
Calliope hummingbird Stellula calliope Hermit warbler Dendroica occidentalis 
Northern flicker Colaptes auratus Yellow-rumped warbler Dendroica coronata 
Acorn woodpecker Melanerpes formicivorus Common yellowthroat Geothlypis trichas 
Downy woodpecker Picoides pubescens Western tanager Piranga ludoviciana 
Hairy woodpecker Picoides villosus California towhee Piplio crissalis 
White-headed woodpecker Picoides albolarvatus Spotted towhee Piplio maculatus 
Williamson’s sapsucker Sphyrapicus thyroideus Song sparrow Melospiza melodia 
Olive-sided flycatcher Contopus cooperi Lincoln’s sparrow Melospiza lincolnii 
Western wood-pewee Contopus sordidulus Dark-eyed junco Junco hyemalis 
Dusky flycatcher Empidonax oberholseri Hooded oriole Icterus cucullatus 
Pacific-slope flycatcher Empidonax difficilis Lesser goldfinch Carduelis psaltira 
Black phoebe Sayornis nigricans Lawrence’s goldfinch Carduelis lawrencei 
Western kingbird Tyrannus verticalis American goldfinch Carduelis tristis 
Cassin’s vireo Vireo cassinii   
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Appendix B. Western Riverside County MSHCP Biological Monitoring 
Program Protocol for Lincoln’s Sparrow (Melospiza lincolnii) Surveys, 
June 2008 

Goal: Determine the distribution of Lincoln’s Sparrow (“LISP”) in the 
Conservation Area; identify possible Core Areas for LISP; record locations of LISP 
to direct nest monitoring efforts; examine potential habitat covariates for LISP; 
determine detection probability, occupancy, and density for LISP. 

Objectives: To achieve the above goal(s), surveys will be conducted at 
randomly-selected points in LISP habitat within the Conservation Area. 

Surveys generally will follow the procedures of variable-radius point-count 
methodology, as outlined in Ralph et al. (1995). These methods can be used to estimate 
bird densities, occupancy rates, and associated estimates of detection probabilities. This 
combination of field methods and study design will allow for flexible and thorough 
analyses using presence-absence data (e.g., MacKenzie et al. 2002) and distance 
sampling (Buckland et al. 2001). Data also can be transformed post hoc so comparisons 
can be made to more traditional relative-abundance indices, including both fixed- and 
unlimited-radius scenarios (e.g., Hutto et al. 1986). 

Timing: LISP surveys will be conducted from July–August, 2008. This will be 
divided into up to four survey periods lasting 2–3 weeks each. 

Survey Locations: Surveys will be conducted on accessible lands in LISP habitat 
within the Conservation Area, specifically within the San Jacinto Mountains/San 
Bernardino National Forest. Survey points will be ≥ 100 m apart in the Conservation 
Area, selected using a GIS layer of vegetation and identifying habitats characteristic of 
LISP breeding habitat (i.e., wet meadows, marshes, and montane riparian scrub, 
woodland, and forest). We will survey approximately 30 points within these appropriate 
locations. 

Methods: 

Point Station Description: 

Points will be randomly selected from potential locations, with stratification to 
ensure proportional sampling between potential Core Areas based on the amount of LISP 
breeding habitat within each potential Core. Observers will navigate to survey points 
using a handheld GPS. 

 

Survey Techniques: 

Observers will take a bird song test before the start of this pilot study and 
immediately after the study, which will allow us to estimate observer abilities. The test 
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will focus on the species that will likely be encountered during the surveys. Next year, 
before being allowed to survey, observers must pass an acoustical and visual exam by 
correctly identifying the covered species occurring primarily in LISP breeding habitats 
(i.e., Mountain Quail, Downy Woodpecker, Williamson’s Sapsucker, Nashville Warbler, 
and Lincoln’s Sparrow) and at least 85% of other species, which will be taken from a list 
of common montane species (see Appendix B). 

Point count surveys will be conducted between sunrise and noon, but surveys will 
be terminated if the temperature exceeds 35°C, if wind speed exceeds a 4 on the Beaufort 
Wind Scale, or if precipitation exceeds more than a light drizzle. Each observer will 
perform 2–6 surveys/day, depending on the accessibility and conditions of each station. 
Each point-count survey will be 8 minutes in length. 

After commencing the 8-minute survey, the species, sex, age, behavior, distance, 
bearing, and time interval of every individual bird observed should be recorded. If 
possible, distances should be measured with a rangefinder, but they can be estimated if 
measurement is not possible; whether the distance was measured or estimated will be 
clarified on the datasheet. Each survey should last exactly 8 minutes; e.g., an individual 
bird first recorded at minute 8:01 should be recorded on the observer’s day list, which 
will list every individual bird observed outside of the 8-minute survey period. For non-
Covered bird species observed between survey periods, GPS coordinates do not need to 
be recorded; however, the coordinates of Covered Species should be recorded on the 
observer’s day list. Individuals listed on an observer’s day list that are then observed 
during a survey period should be removed from the day list and recorded anew on the 
survey datasheet. Birds recorded on an observer’s day list will be treated as incidental 
observations and will not be used in any analyses. Finally, all birds on an observer’s day 
list should be entered in the bird crew database in the “Incidental Observations” section. 
All birds that are detected but remain unidentified at the end of the 8-minute point-count 
survey should be pursued after the end of that survey (if they are still visible or audible), 
so that species-diversity information is maximized. If positive identification is made, then 
the observation record(s) from the survey should be updated with the corrected species 
and age information. No other information (e.g., distance, behavior) should be changed. 
All birds newly discovered at this time will not be included in the list generated during 
the point-count survey, but rather recorded on a day list in the same fashion as those 
discovered during travel between point-station locations. 

For point-count stations that are in close proximity, individual birds observed 
during a survey at one station, but that were recorded at a previous station, should be 
coded in a manner where they can be excluded/included from subsequent analyses. 
Generally, these “double-counted” birds are eliminated from most analyses, but distance 
sampling estimates, especially detection probabilities, can sometimes be improved by 
treating these observations as independent. 
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Point-count stations will be re-surveyed at least 3 times during each breeding 
season. All points will be surveyed within a 2–3 week period, with replicate surveys 
occurring in subsequent survey periods. Whenever possible, a different observer should 
conduct the survey during each visit to reduce the effects of observer bias (Ralph et al. 
1995). The time of day a point is surveyed should also be changed during each visit. This 
will minimize any temporal biases associated with variations in bird behavior (e.g., male 
singing rates [=detection probability] that might decline from early to late morning). 

 

Equipment: 

Handheld GPS Unit  

Anemometer 

Thermometer  

Rangefinder 

Binoculars  

Digital Timer 
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