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EXECUTIVE SUMMARY     

The 2014 avian survey of the Bernardo Mountain Preserve, San Dieguito River Park, San Diego 
County, California determined the point locations, territories, and breeding status of two rare 
songbirds, the California Gnatcatcher (Polioptila californica californica) and the Coastal Cactus 
Wren (Campylorhynchus brunneicapillus cousei).  Eleven field surveys conducted between 14 
March and 21 June detected a total of twelve gnatcatcher and three Cactus Wren territories 
within the preserve.  This compares favorably with previous surveys conducted after the Witch 
Fire of 2007 despite the continuation of a three-year drought.  Our observations show that the 
gnatcatcher, in particular, has expanded into revegetated areas.  Cactus Wrens, with their more 
specific requirements, are still largely confined to cactus scrub that did not burn in 2007 as 
replanted cactus has yet to reach a height suitable for nest-building.  Other vertebrates noted 
during the survey include sixty-six additional species of birds, four species of mammals, and five 
species of reptiles.  
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INTRODUCTION AND OBJECTIVES

The 2014 avian survey was initiated as part of the implementation of the Bernardo Mountain 
Preserve Habitat Management Plan.  The Bernardo Mountain Preserve, a protected area within 
the the San Dieguito River Park (SDRP) provides habitat for two scarce songbirds, the California 
Gnatcatcher (Polioptila californica) and the Coastal Cactus Wren (Campylorhynchus 
bruneicapillus cousei).  The northern subspecies of the California Gnatcatcher (Polioptila 
californica californica) (Figure 1), the race occurring in the preserve, was listed as a threatened 
species by the U.S. Fish and Wildlife Service in March 1993.  The coastal population of the 
Cactus Wren (Figure 2) is listed as a California State Species of Special Concern (Shuford and 
Gardali 2008) and as a Cleveland National Forest Federal Sensitive Species.  Both the 
gnatcatcher and the wren require coastal sage scrub.  The wren is further restricted to areas with 
tall prickly pear and cholla patches, often known as cactus scrub, within which it almost 
exclusively nests (Rea and Weaver 1990).  

In October 2007 a massive wildfire, referred to as the Witch Fire, swept through much of the San 
Dieguito River Valley, including the river park.  The fire eliminated a large percentage of the 
natural vegetation within the preserve.  Following the fire, the SDRP established two mitigation 
areas within the preserve, referred to as the Bernardo Mountain Southeast and Bernardo 
Mountain Southwest mitigation sites (hereafter referred to as the Southeast and Southwest 
mitigation sites).   The SDRP further divided portions of the mitigation sites into seven zones in 
order to facilitate replanting efforts and to monitor populations of rare species.  

The objectives of this study included: (1) updating the post-fire distribution and breeding status 
of the California Gnatcatcher and the Coastal Cactus Wren within the Bernardo Mountain 
Preserve, (2) checking post-fire restoration sites and determining their effectiveness in 
supporting these rare songbirds, and (3) comparing results with previous surveys.  We also 
compiled a list of all mammals, birds, and reptiles observed in the Bernardo Mountain Preserve 
during the course of the avian survey.

Prior History and Previous Surveys

Sharp (1907), an Escondido egg-collector, was apparently the first to record the presence of the 
wren and the gnatcatcher in the local area, stating that “almost every good-sized cactus patch has 
its pair of wrens.”  Curiously, he only noted the California Gnatcatcher once, possibly confusing 
it with the similar Blue-gray Gnatcatcher (Polioptila caerulea), as he stated that the latter was  
“(n)ot uncommon in the brush near ravines and on low hillsides and among the willows.”  The 
habitat listed as “brush near ravines and on low hillsides” is actually more descriptive of the 
preference of the California Gnatcatcher.  

Following Sharp’s observations at the turn of the last century, though, little was recorded of the 
wildlife of the area until the 1980s and 1990s when a number of surveys were completed by local 
naturalists.  Since 2000, Bernardo Mountain and nearby areas have been the subject of a number 
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Figure 1.  California Gnatcatcher.  This individual is the male of gnatcatcher pair 
#3.  Photo taken 23 May 2014.

Figure 2.  Coastal Cactus Wren.  This individual is the female of cactus wren pair 
#3.  Photo taken 16 Apr 2014.



of avian surveys both prior to the Witch Fire as well as post-fire.  Some have been general 
surveys, others have focused specifically on the gnatcatcher and/or the cactus wren.

Surveys of the birds of Bernardo Mountain and vicinity completed before the Witch Fire include 
those of Weaver (unpublished surveys 1984-1986, 1988), the Palomar Audubon Society (Barber 
1991-1998), Merkel (2000), Haas (2006), and Griffith Wildlife Biology (2006).  

Weaver’s surveys of 1984-1986 took place prior to a previous wild fire referred to as the Hodges 
#2 Fire.  His survey of 1988 occurred following that fire.  The Palomar Audubon Society’s spring 
and summer surveys of the Lake Hodges area in the 1990s included population counts of the 
Coastal Cactus Wren and California Gnatcatcher at Bernardo Mountain.  Volunteers working 
with the Audubon Society also noted the number of male gnatcatchers on the spring surveys of 
1994-1998.  Haas’s survey provided baseline assessments of the two species in the first year of 
the Bernardo Mountain Preserve’s establishment in 2005.  Griffith Wildlife Biology provided 
additional data regarding the two rare songbirds prior to the Witch Fire.

Griffith Wildlife Biology (2008) also conducted the first post-fire survey which exclusively 
focused on the preserve.  Hamilton (2009) included the preserve as part of a wider post-fire 
survey of the California Gnatcatcher and Coastal Cactus Wren within the San Dieguito River 
Valley in 2008.  Additionally, the U. S. Geological Survey conducted studies at Bernardo 
Mountain in 2011-2013 which focused strictly on the Cactus Wren as part of a region-wide 
DNA study of the species (Kus 2014, U.S. Geological Survey; Barr et al. 2012). 

Griffith Wildlife Biology (2008) and Hamilton (2009) together provide a detailed review of the 
taxonomic history, habitat, and reproductive biology of the California Gnatcatcher and the 
Coastal Cactus Wren which will not be repeated here.
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     Figure 3.  The Bernardo Mountain Preserve, general location of the avian survey of 
     2014.
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 Figure 4.  The seven mitigation zones established by the SDRP constitute the 
 specific study site for the 2014 avian survey.



STUDY AREA 

The 133.2 ha (329 ac) Bernardo Mountain Preserve is located on the north shore of Lake Hodges 
Reservoir, approximately 3 km (1.9 mi) east of the community of Del Dios (Figure 3).  This 
survey focused on the seven zones within the Southeast and Southwest mitigation sites of 
Bernardo Mountain as established by the SDRP (Figure 4).  The survey covered an aerial 
distance of 2 km (1.2 mi) comprising 25.54 ha (63.11 ac).  Elevations range from 100 m to 180 
m (328-591ft) and consist of low (>24%) to steep slope gradients (<52%).  Six well-vegetated 
stream courses bisect the study site and provide nesting habitat for a number of avian species 
observed during the survey work.

Prior to the construction of the Lake Hodges Dam in 1918, Bernardo Mountain was an isolated 
topographic feature rising 349 m (1145 ft) in elevation on the north side of the San Dieguito 
River Valley, formerly known as the Bernardo River.  Historically, the southern portion of 
Bernardo Mountain,  now submerged by Lake Hodges, bordered thick willow riparian woodland 
interspersed with large cottonwood and sycamore trees (Sharp 1907).  Oak woodlands were 
scattered among the canyons and north-facing hillsides.  Large patches of cactus, presumably 
Opuntia spp., along with sage and sumac, occurred on the south-facing slopes downstream to 
“Crescent Valley”  on the valley’s western margin where Del Dios presently exists.  The region 
surrounding Bernardo Mountain has a long history of agriculture and cattle grazing dating back 
to pre-1890 (see Sharp 1907; U. S. Geological Survey Escondido Quadrangle, 1901 Edition). 

Vegetation

The survey area consists of coastal sage scrub vegetation and includes the following dominant  
species:  California sagebrush (Artemisia californica), flat-topped buckwheat (Eriogonum  
fasciculatum), black sage (Salvia mellifera), white sage (Salvia apiana), California brickelbush  
(Brickellia californica), California sunflower (Encelia californica), and chaparral yucca  
(Hesperoyucca whipplei), interspersed with large woody shrubs such as laurel sumac (Malosma  
laurina), lemonadeberry (Rhus integrifolia), toyon (Heteromeles arbutifolia), and Mexican  
elderberry (Sambucus mexicana).  Cactus species, a conspicuous component of coastal sage  
scrub, are represented by two species of prickly pear (Opuntia littoralis and O. oricola) and  
coastal cholla (Cylindropuntia prolifera).  Other species of lesser abundance are bladderpod  
(Isomeris arboreus), mulefat (Baccharis salicifolia), broom baccharis (Baccharis sarothroides),  
wild cucumber (Marah macrocarpa) and chalk dudleya (Dudleya pulverulenta).  

The most abundant non-native species, many which are now naturalized in San Diego County 
(Lightner  2011), include mustards (Brassica spp), horehound (Marrubrium vulgare), Russian 
thistle  (Salsola australis), tocalote (Centaurea melitensis), fennel (Foeniculum vulgare) and 
several  species of grasses (Avena, spp., Bromus, spp.). 

The lower downstream portion of Felicita Creek is located on the extreme northeast boundary of 
the survey site.  It includes riparian woodland species such as coast live oak (Quercus agrifolia),  
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western sycamore (Plantanus racemosa), and willows (Salix ssp.) in addition to non-native  
palms and eucalyptus.  Although this 100 m (328 ft) stretch of creek was not included in our 
focused surveys, we did record species that we incidentally observed near the margin of the 
woodland

Fire History

Three major fires have been reported on Bernardo Mountain since 1940.  A widespread,  
unnamed fire in 1943 burned approximately 5668 ha (14,005 ac) in north San Diego County, 
including the north shore of Lake Hodges and the lower southern slope of Bernardo Mountain.  
Forty-six years later, on 29 March 1988, the Hodges #2 Fire burned 60.3 ha (149 ac) on the 
southern and eastern slopes and ridge line of Bernardo Mountain.  This fire burned most of the 
area upslope of the dirt road now referred to as the river park trail.  Areas below the trail 
remained largely intact.

On October 21, 2007, the Witch Creek Fire burned approximately 80 ha (197 ac) of the Bernardo 
Mountain Preserve in a somewhat mosaic pattern.  The fire destroyed chaparral and coastal sage 
scrub stands on hilltops and along ridge lines.  The fire also eliminated nearly all habitat along 
the entire 2.1 km (1.3 mi) of shoreline between Lake Hodges and the river park trail which lies 
upslope of the lake.  The only exceptions were three very thick prickly pear patches which were 
able to exclude the fire from the central portion of their patches.  Overall, though, approximately 
fifty percent of the cactus scrub on the southern slope of the mountain was lost.  The river park 
trail, which bisects the survey area, served as a critical firebreak and prevented the fire from 
spreading above the lower portions of the Southeast and Southwest mitigation sites in zones 2-5.  
Very little of Bernardo Mountain’s south slope has escaped fire damage when the areas affected 
by the fires of 1988 and 2007 are combined. 

More recently, a small fire on July 25, 2013 burned 4.9 ha (12 ac) west and adjacent to the 
mitigation sites.  

Restoration Efforts

Restoration, which also includes weed control, has been occurring at the Bernardo Mountain 
Habitat Management Area since 2004.  As a result of a post-fire habitat restoration grant, the 
restoration area was greatly expanded in 2008 to include areas adjacent to the preserve that 
burned in the Witch Fire of 2007.  The goal was to provide immediate improvement to areas 
adjacent to habitat supporting the Cactus Wren and California Gnatcatcher that survived the fire 
(Jason Lopez, pers. comm.).  Figures 5-10 show this ongoing process.
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       Figure 5.  Coastal sage scrub dominated by buckwheat and prickly pear.  Vegetation 
      downslope of the lower trail (right) was severely burned in 2007 and has since recovered.  
      Cactus Wren pair #1 and gnatcatcher pairs #2 and #3 occupied this hillside in 2014.
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Figure 6.  Recovering coastal sage scrub on the south-facing slope of Bernardo 
Mountain.  Only scattered patches of non-native weeds such as mustard (foreground) 
remain.  Cactus Wren pair #2 and gnatcatcher pair #5 occupied portions of this area 2014.



                    

          
         Figure 7.  The vegetation downslope of the trail (right) was severely burned in 2007 
         and is slowly recovering.  The site was infested with non-native mustard in 2008.  
         Cactus Wren pair #3 and gnatcatcher pairs #6 and #7 occupied this area in 2014.
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 Figure 8.  Photo showing re-vegetation south of the lookout trail.  This site was  
 totally burned in 2007 and only non-native weeds were present in 2008.  
 Gnatcatcher pair #7 occupied this area in 2014.



                 

       
       Figure 9.  Coastal sage scrub located southeast of the lookout trail.  This area completely 
       burned in 2007 and was re-planted in 2008.  In 2014 gnatcatcher pair #7 and its recently-
       fledged young frequented this location and nearby areas.
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Figure 10.  Southeastern slope of Bernardo Mountain.  Upper slopes have been 
replanted;  lower slopes are dominated by coastal sagebrush and prickly pear.  Cactus 
Wren pair #3 and gnatcatcher pairs #8, #9, and #10 occupied portions of this site in 
2014.



METHODS

We conducted eleven surveys from March 14 to June 21, 2014 covering the seven coastal sage 
scrub mitigation zones as designated by Jason Lopez, SDRP Resource and Trails Manager.  
Collectively, these zones comprise the Southeast and Southwest mitigation sites (see Hamilton 
2009) and were used to assess past and present mitigation and re-vegetation efforts of the coastal 
sage scrub community.  We slowly walked transects covering the entire two kilometer mitigation 
area identifying and observing all avian species (Appendix 1).  Digital playback recordings were 
used for the California Gnatcatcher and Coastal Cactus Wren only to elicit an initial response.  
Playback recordings were not used if birds were initially observed or audibly detected.  We used 
a Garmin GPSmap 60CSx to record elevation (in meters), time of observation, and breeding and 
distribution data (waypoints) in decimal degrees coordinates (Appendix 2). 

We conducted surveys in the morning hours generally from 0600-1200 hours.  Date, start and 
end time of surveys, and weather conditions (air temperature, wind speed, relative humidity and 
cloud cover) were recorded (Appendix 3).  A Kestrel 4000 pocket meter was used to record all 
weather data.  Surveys were not conducted under inclement weather conditions such as extreme 
temperatures (>90F), rain, or high winds.  Photographs were taken throughout the survey site in 
order to provide a representation of the vegetation composition and topographic features as well 
as to document incidental vertebrate species encountered in the field.

To determine the territories of the gnatcatcher and Cactus Wren, we followed the spot-mapping 
method as described by Hall (1964).  This included noting multiple sightings in the same general 
area, male-female presence, simultaneous sightings of multiple males/pairs, aggressive intra-
specific interactions, individual movements, and, in the case of the cactus wren, counter-singing 
(the gnatcatcher lacks a definitive song).  GPS waypoints were recorded and numbered by site 
visit on Google Earth maps for each adult male, female, or pair observed in order to locate the 
approximate breeding territory for each nesting pair.  Dispersing juveniles were also recorded but 
were not a factor in assigning territories.

Once presumed pairs were identified and mapped, we made successive visits to the site to 
observe/confirm breeding behavior.  We determined the actual breeding status of each pair of 
gnatcatcher and wren by following criteria presented in Laughlin et al. (1982).  Using their 
protocol, we considered breeding to be “confirmed” by noting any one or combination of the 
following:  nest building (for the gnatcatcher only), occupied nest, feeding young, and/or the 
presence of fledglings.  If we did not observe any of the above criteria, the breeding status of a 
pair was considered as “probable.”

To determine 2014 population trends, we used baseline population data from the pre-fire surveys 
from the 1980s and 1990s as well as the more recent pre-fire surveys of Merkel (2000), Haas 
(2006), and Griffith Wildlife Surveys (2006), and the post-2007 fire surveys of Griffith Wildlife 
Surveys (2008) and Hamilton (2009), as well as data provided by U. S. Geological Service 
biologists.
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RESULTS

California Gnatcatcher

We detected twelve pairs of the California Gnatcatcher making it the second most abundant 
songbird within the mitigation zones and nearby areas of the preserve (Appendix 1).  Only the 
California Towhee (Melozone crissalis) exceeded the gnatcatcher in numbers.  We noted no 
bands on any of the gnatcatchers.

We found gnatcatcher territories to form clusters through much of the length of the seven 
mitigation zones (Figure 11).  The general distribution of territories was very similar to what 
Griffith Wildlife Biology reported in 2008.  Eleven of the twelve gnatcatcher pairs had territories 
that extended into areas that burned in 2007 (all but pair #3).  This was particularly evident with 
pairs #7-12 which occupied portions of zones 5, 6, and 7, all of which were greatly impacted by 
the Witch Fire.  Each of these six pairs had more than half of their territories located within areas 
where mitigation efforts had taken place.

We confirmed breeding for ten of the twelve pairs that we observed (Table 1).  We found four 
nests, all of which were were located in white sage (Salvia apiana).  We observed a total of 
fifteen fledglings.  This is many fewer than the 26-40 fledglings estimated by Griffith Wildlife 
Biology in 2008 and is a reflection of the continuing drought, currently in its third year.  We were 
interested to note one pair (#7) re-using the same nest previously used for its first brood.  An 
unknown predator apparently destroyed the nest of gnatcatcher pair #8. 

Coastal Cactus Wren

We noted three pairs of the Coastal Cactus Wren within the study area (Figure 12).  We had no 
observations of any of these pairs outside of the patches of tall prickly pear cactus that survived 
the 2007 fire.  Although none of the territories appeared to be adjoining, as we observed with the 
gnatcatcher, we frequently heard counter-singing between pairs #1 and #2 and between pairs #2 
and #3.  We did sight a single male twice in zone 1 in an area of habitat restoration, but where the 
prickly pear appeared to be of too small a stature for the placement of nests.  We also noted a pair 
of wrens once far from any cactus patches above mitigation zone 7.  

Although we observed nest-building for all three Cactus Wren pairs exhibiting territorial 
behavior (Table 1), only one nest definitely contained young (Figure 13).  Nest-building by 
cactus wrens is not necessarily evidence of breeding as the birds also construct nests for roosting 
(Anderson and Anderson 1973).  We repeatedly observed a male Cactus Wren (Figure 14) which 
was banded on 8 Jul 2011 by U.S. Geological Survey biologists (left leg:  yellow over dark blue, 
right leg:  red).  This individual, the male of pair #3, occupied a wide stretch of cactus patches 
extending from the east edge of zone 4 to the western part of zone 6, an area, according to 
previous surveys, that supported more than one pair of wrens.
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Table 1. Location and reproductive activity of the California Gnatcatcher (cagn) and Coastal 
Cactus Wren (cacw) in 2014 at Bernardo Mountain Preserve, San Dieguito River Park, 
California.

                                                                Breeding evidence               Breeding
 Pair no.                Location (1)             nb (2)   on/un (3)    fy      no.fl          Status      
    ___________________________________________________________________________

 cagn 1      33.06143    -117.09592 - x x - confirmed  
       
 cagn 2    33.06023    -117.09331 - - x - confirmed

 cagn 3      33.06044    -117.09183      - - x -  confirmed
             
 cagn 4    33.05884    -117.09058 - - - - probable

 cagn 5    33.05782    -117.08955 - - - - probable

 cagn 6    33.05803    -11708845  - - - 1 confirmed

 cagn 7      33.05955    -117.08753 - x x 4 confirmed

 cagn 8    33.05804    -117.08716 - x - 2 confirmed

 cagn 9    33.05862    -117.08642 x x - 3 confirmed

 cagn 10    33.05929    -117.08571 x - - - confirmed

 cagn 11    33.05902    -117.08484 x - - 3 confirmed

 cagn 12    33.05836    -117.08687 x - x 2 confirmed
    ___________________________________________________________________________

 cacw 1    33.06077   -117.09367  x x x u confirmed

 cacw 2    33.05841   -117.09039  x - - - probable

 cacw 3 (4) 33.05863   -117.08645  x - - - probable
    ___________________________________________________________________________

Breeding evidence codes:  nest-building (nb), occupied/used nest (on/un), feeding young (fy), number of 
fledglings observed (no.fl), unknown (u).   

(1) based on nest location, presence of fledglings, or frequent occurrence.

(2) nest-building for wrens is not considered to be definite evidence of breeding as the birds also build  
      nests for roosting.

(3) all gnatcatcher nests were located in white sage (Salvia apiana).

(4) male of this pair is banded, left leg:  yellow over dark blue, right leg:  red.
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  Figure 13.  Brood nest of Cactus Wren pair #1.  Photo taken 17 May 2014.

 Figure 14.  Male of Cactus Wren pair #3.  This individual was banded on         
 8 July 2011(B. Kus, in litt. 3 Mar 2014).  Photo taken 18 Mar 2014.



Additional Wildlife Observations

Of the fifty-nine species of birds incidentally observed in coastal sage scrub on Bernardo 
Mountain (Appendix 1), twenty-seven species maintained territories or partial territories within 
the preserve.  We confirmed breeding by ten species including the gnatcatcher and cactus wren, 
despite the three-year drought.  With the exception of young gnatcatchers, though, we found very 
few fledglings at a time when young birds should be very evident.  One example that illustrates 
the effect of drought on breeding by coastal sage scrub birds is the California Towhee.  Of the 
twenty-five pairs of the towhee present within the study site, we only noted a single pair with 
young.

We recorded thirty-four species of birds in the Felicita Creek area, (Appendix 1) including nine 
species that we did not note in coastal sage scrub.  We did not detect the least Bell’s Vireo (Vireo 
bellii pusillus), listed by both the federal government and the State of California as endangered, 
in the riparian growth along Felicita Creek.  

Additional vertebrate species noted include four mammals and five reptiles.  Mammals include 
the Desert Cottontail (Sylvilagus audubonii), California Ground Squirrel (Spermophilus beechyi), 
Coyote (Canis latrans), and Southern Mule Deer (Odocoileus hemionus fuliginatus).  Reptiles 
include the Western Fence Lizard (Sceloporus occidentalis), Granite Spiny Lizard (Sceloporus  
orcutti), Orange-throated Whiptail (Aspidoscelis hyperythra), Tiger Whiptail (Aspidoscelis 
tigris), and Red Diamond Rattlesnake (Crotalus ruber).  Photos of some of the wildlife observed 
are displayed in Appendix 4.

In addition to the cactus wren, three birds that we observed, the Northern Harrier (Circus 
cyaneus), Vaux’s Swift (Chaetura vauxi), and Yellow Warbler (Setophaga  petechia) are listed as 
state species of special concern (Shuford and Gardali 2008).  The Orange-throated Whiptail, 
noted above, is also listed as a species of special concern (Jennings and Hayes 1994).  In addition 
to the California Gnatcatcher and the Coastal Cactus Wren, the San Diego Multiple Species 
Conservation Program lists the following observed species as sensitive:  Cooper’s Hawk 
(Accipiter cooperii), Golden Eagle (Aquila chrysaetos), Northern Harrier (Circus cyaneus), 
Rufous-crowned Sparrow (Aimophila ruficeps), Orange-throated Whiptail, and Southern Mule 
Deer.
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DISCUSSION 

California Gnatcatcher Population Status 

California Gnatcatcher population levels can fluctuate widely from year to year and are 
influenced by factors such as rainfall, habitat quality, habitat degradation (Preston et al. 1998), 
fire (Atwood et al. 1998), and plant community composition (Weaver 1998).  Prior to the Witch 
Fire, Unitt (2004) reported that the largest population of the species in San Diego County was 
concentrated around Lake Hodges based largely on surveys by R. Barber (1991-1998) and results 
of the San Diego Atlas project (1997-2002).

A review of historical surveys (Table 2) indicates that the gnatcatcher population of Bernardo 
Mountain has remained relatively constant over three decades.  This has occurred despite the 
habitat destruction caused by two major fires, but only because core stands of coastal sage scrub 
were able to survive intact.  The twelve pairs noted on the 2014 survey are actually very close to 
the numbers reported on previous surveys despite the continuation of a three-year drought.  

Hamilton (2009) estimated that the Bernardo Mountain mitigation sites which total 33.18 ha (82 
ac) could support a maximum of twenty-seven territories for the gnatcatcher.  This would result 
in an average territory size of 1.12 ha (3.03 ac) per territory.  This is within the lower estimates 
of 1 – 8+ ha (2.47-19.8 ac) per territory provided by Preston et al. (1998).  Her studies also 
concluded that territory size increases with distance from the coast, a factor attributed to higher 
quality of coastal sage scrub habitat near the coast of southern California.  The distance from the 
coast to the nearest of the mitigation zones at Bernardo Mountain is 17.9 km (11.1 mi). 

Weaver (1982, 1983a, 1983b) found the average territory size of twenty pairs observed on study 
plots located 1-6 km (0.6-3.7 mi) from Bernardo Mountain to be approximately 2 ha (5 ac).  We 
found territory size at the preserve to range from approximately 1.6-2.7 ha (3.95-6.7 ac).  We are 
therefore doubtful that Hamilton’s estimate can be realized even under ideal conditions in non-
drought years. 

The mitigation efforts of the SDRP have had a major impact in allowing the gnatcatcher to regain 
habitat lost in the Witch Fire as noted in the results section of this report.  The gnatcatcher 
population still has room to expand with continued re-planting, especially in zones 1 and 5, as 
well as areas downslope of zones 6 and 7. 

This study and previous surveys of Bernardo Mountain indicate that the gnatcatcher is widely 
distributed, fairly resilient, and relatively common.  The species appears to be more adaptable to 
fire than its coastal sage scrub counterpart, the Cactus Wren, provided that some habitat remains 
following catastrophic fires.  Hamilton (2009) concludes “the conservation outlook appears to be 
less dire for California gnatcatchers than it is for cactus wrens.”  
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Table 2.  Summary of records from reports and published sources relating to California 
Gnatcatchers at the Bernardo Mountain Southeast and Southwest mitigation sites. 
_____________________________________________________________________________________
Survey  No. of     CAGN  CAGN       
dates            Surveys  males/pairs        max. no.                 Source
_____________________________________________________________________________________
Pre-Hodges #2 Fire Surveys

1984      1          6                     7          K. Weaver (unpublished survey)

1985      3                          11        --          K. Weaver (unpublished survey)

1986      8          7        --           K. Weaver (unpublished survey) (1)
_______________________________________________________________________________________________________________________________

Post-Hodges #2 Fire (1988)/Pre-Witch Fire (2007) Surveys

1988      1          9        --          K. Weaver (unpublished survey)

1991-1995     5                      4 (2)                 20 (3)          Barber (1998)

1991-1998     7         13 (4)                 21 (5)                                Barber (1998)

2002     n/a        14              --          Merkel (2000)

2005    12        12 (6)       --          Haas (2006)

2006    12        11 (7)       --          Griffith Wildlife Biology (2006)
_____________________________________________________________________________________
Post-Witch Fire Surveys

2008    12        13 (8)       --           Griffith Wildlife Biology (2008)

2008      3        18       34          Hamilton (2009)

2014    11        12       28          Mahrdt and Weaver (this study)
_____________________________________________________________________________________

n/a, not available      max. no., maximum no. of individuals recorded

(1) Only included mitigation zones 2-6 as currently designated.
(2) This is the median no. of males recorded in summer censuses from 1992-1995.  Range was from 1 in 

1992 to 4 in 1993.
(3) This is the median no. of individuals recorded in summer censuses from 1992-1998.  Range was from 

12 in 1996 to 48 in 1998.
(4) This is the median no. of males recorded in spring censuses from 1993-1998.  Range was from 5 in 

1996 to 23 in1998.
(5) This is the median no. of individuals recorded in spring censuses from 1991-1998.  Range was from 

12 in 1996 to 48 in 1998.
(6) Excludes two pairs found east of Felicita Creek.
(7) Twelve pairs, two single males reported.
(8) Eleven pairs, two single males reported.
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Coastal Cactus Wren Population Status

In coastal San Diego County, early reports of this species’ decline were first mentioned by 
Dawson (1923) and Grinnell and Miller (1944), and later by Sams and Stott (1959), Unitt (1984), 
and Rea and Weaver (1990).  Unitt (2004) summarizes the severity of the species decline stating, 
“The survival of the San Diego Cactus Wren is one of the county’s greatest challenges in bird 
conservation.”  

Development and fire are responsible for the reduction and fragmentation of habitat required by 
the wren.  Frequent fires outside of normal fire intervals, as seen at Bernardo Mountain, can alter 
coastal sage scrub habitat to grassland habitat (Zedler et al. 1983) thereby having potentially 
devastating effects on Cactus Wren populations.  Surveys conducted during the San Diego 
County Atlas project also indicate that the Cactus Wren has low dispersal ability (Unitt 2004).  
This is further corroborated by a study (Barr et al. 2012) showing the disruption of gene flow and 
low connectivity between major population centers of the wren in San Diego County.

Following the Witch Fire, the Coastal Cactus Wren population of the Lake Hodges area is now 
restricted to the south-facing slope of Bernardo Mountain.   Two small populations of Cactus 
Wrens, one across Lake Hodges at Bernardo Bay, another at Hill 506 located just west of 
Bernardo Mountain, formerly existed.  These locations may have provided recruits for Bernardo 
Mountain in the past. The last individual of the Bernardo Bay population was recorded on a 
Christmas bird count on 4 January 2003.  The Witch Fire destroyed the remaining habitat at this 
site in 2007 (pers. obs.).  Similarly, most of the habitat on Hill 506, located approximately 0.75 
km (0.5 mi) west of the mitigation site, was severely burned in 2007.  A survey on 19 October 
2014 revealed little sign of regeneration and no Cactus Wrens (pers. obs.).  The nearest site 
occupied by the wrens which could provide a linkage to Bernardo Mountain is approximately 3 
km (1.9 mi) east of the Bernardo Mountain Preserve across Interstate 15, an area that was not 
surveyed by Hamilton but one which also largely burned in the Witch Fire (pers. obs.).  The 
nearest site hosting the wren that was not burned in 2007 is an isolated coastal sage scrub patch 
located west of Summit Drive in Escondido.  This site is 5.1 km (3.2 mi) from Bernardo 
Mountain and is surrounded by development.  Recruitment from other areas, then, appears to be 
very limited.

A review of the number of males/pairs recorded on Bernardo Mountain surveys (Table 3) 
indicates an overall pattern of continuing decline.  Although, the 2014 survey shows a slight 
improvement in the number of Cactus Wren pairs over 2012-2013, numbers are below the pairs 
recorded in the post-fire count of 2008 (Griffith Wildlife Biology) and fewer than half the 
number of pairs recorded in the 1980s and 1990s.

If the small Bernardo Mountain wren population is to increase, it will likely only come through 
improved habitat, primarily through mitigation efforts.  The rate at which newly planted prickly 
pear matures as suitable nesting and roosting habitat for the Cactus Wren is highly variable.      
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Table 3.  Summary of records from reports and published sources relating to Coastal Cactus 
Wrens at the Bernardo Mountain Southeast and Southwest mitigation sites. 
__________________________________________________________________________________
Survey  No. of     CACW   CACW
 dates             Surveys  males/pairs        max. total          Source
__________________________________________________________________________________

Pre-Hodges #2 Fire Surveys

1984      1          8                   11          K. Weaver (unpublished survey)

1985      3                            7        --          K. Weaver (unpublished survey)

1986      8          7        --                  K. Weaver (unpublished survey) (1)
__________________________________________________________________________________________________________________________

Post-Hodges #2 Fire (1988)/Pre-Witch Fire (2007) Surveys

1988      1          8       17             K. Weaver (unpublished survey)

1991-1995     5          --       20 (2)             Barber (1991-1995)

1991-1998     8          --                      15 (3)             Barber (1991-1998)

2000    n/a          7                --           Merkel (2000)

2005    12          5       19            Haas (2006)

2006    12          5        --           Griffith Wildlife Biology (2006)
__________________________________________________________________________________

Post-Witch Fire Surveys

2008    12         5        --          Griffith Wildlife Biology (2008)

2008      3         2       12          Hamilton (2009)

2011                  5         3        --          Kus (2014)

2012    n/a         2        --          Kus (2014)

2013    n/a         1         3          Kus (2014)

2014    11         3         7          Mahrdt and Weaver (this study)
__________________________________________________________________________________

n/a, not available max. total, maximum total

(1) Only included mitigation zones 2-6 as currently designated, but covered all cactus scrub habitat.
(2) This is the median of five summer censuses.  Range was from 15 in 1993 to 31 in 1992.
(3) This is the median of eight spring censuses.  Range was from 14 in 1994 and 1995 to 23 in 1998.
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Studies to measure growth rates of the cacti at the preserve are currently in progress based, in 
part, on plantings originally established in 1998 (J.  Lopez pers. comm.).  In the intervening 
sixteen years the cacti reached 90-120 cm (35-47 in), typical heights of cacti required by the 
wrens for constructing their nests (Rea and Weaver 1990).   Lopez believes this growth could 
actually be achieved in as few as eight years if the plants are grown in containers, installed in the 
fall, and maintained. 

Hamilton (2009) estimated that the mitigation sites on Bernardo Mountain could support a 
maximum of ten pairs of the wren, double the number of pairs recorded in the best of the post-
Witch Fire surveys.  Griffith Wildlife Biology (2008), on the other hand, stated that little vacant 
land remains for Cactus Wren occupation.  We believe that Hamilton’s estimates are unlikely to 
be met until the drought ends and further prickly pear growth occurs in the replanted areas 
mentioned for the California Gnatcatcher.

Additional Comments Regarding the Birdlife

Species composition has changed relatively little since Weaver’s surveys of the 1980s.  Recent 
surveys this century, though, failed to record the Bell’s Sparrow (Amphispiza bellii).  In April-
May 1985, Weaver noted thirteen singing males.  This species was apparently last recorded at 
Bernardo Mountain on Weaver’s survey of November 1988.  The Bell’s Sparrow currently has a 
very local distribution on the coastal slope (Unitt 2004) and appears to have been eliminated 
from the San Dieguito River Valley (pers. obs.).  The thinning of the brush cover due to the 
Witch fire, on the other hand, has allowed two species preferring open-country, the Killdeer 
(Charadrius vociferus) and the Rock Wren (Salpinctes obsoletus), to expand into the preserve.
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MANAGEMENT RECOMMENDATIONS 

The following management recommendations are proposed to better enhance the habitat quality 
of southern California’s coastal sage scrub and cactus scrub vegetation on the southern and 
eastern slopes of Bernardo Mountain.  It is likely that maximizing  habitat quality will create 
additional breeding territories of both species. 

Historically, the largest  population of gnatcatchers in San Diego County occurred on the slopes 
surrounding Lake Hodges, although fires have been reported to be a major cause of temporary 
population declines (see Unitt 2004).  Management recommendations also include a monitoring 
program specifically designed for the remnant population of Coastal Cactus Wrens, a species 
requiring a local conservation effort by the San Dieguito River Park.  These recommendations 
are similar to those  presented in Griffith (2008) and Hamilton (2009), as well as the 
management actions currently being implemented by the river park (Lopez 2012 ). 

1.  Habitat Restoration: 

Increased frequency of wildfires in drought-stressed coastal sage scrub may be a factor in the  
population decline of gnatcatchers and, of even greater urgency, Cactus Wrens.  These  declines 
may potentially be long-term.  We suggest maintaining invasive weed abatement and  monitoring 
program.  Continue with habitat restoration of cactus scrub in cleared areas or areas of 
depauperate vegetation to further enhance Cactus Wren nesting sites.  This may require several  
years to achieve based on growth rates of Opuntia.   As it currently exists, the  mitigation site is 
restricted in aerial extent to 25 ha (62 acres).  In order to maximize the  carrying capacity and 
potential breeding territories for gnatcatchers and wrens, it is essential to  maintain existing 
habitat and, where possible, further expand contiguous habitat of coastal sage and cactus scrub 
vegetation on the lower gradient slopes of Bernardo Mountain.  Rufous-crowned  Sparrow and 
Bell’s Sparrow may benefit from continued restoration efforts as well as other wildlife limited to 
this habitat.

2.  Invasive Species: 

Invasive species have long been implicated in the decline or extirpation of native species.   
Implement a cowbird trapping program in gnatcatcher habitat surrounding Lake Hodges.  
Control all domesticated pets and subsidiary wildlife (i.e. dogs, feral cats, and squirrels) that are  
likely to prey on nesting gnatcatchers and wrens. 

3.  Monitoring Avian Species:   

Priority should be given to the severe regional declines in core Coastal Cactus Wren populations  
(Hamilton 2009).  Depending on SDRP funding, it is highly recommended that the river park  
conduct annually or biennially three focused Cactus Wren surveys, one or two surveys each in 
the  months of April, May, and June.  Surveys could include other sections of Lake Hodges (i.e. 
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Bernardo Bay and E. Lake Hodges, north shore).  Continue to periodically conduct California  
gnatcatcher surveys from March - May not to exceed five year intervals. 

4.  Public Awareness and Public Education:  

We recommend that signs enforcing fire and safety regulations be implemented on recreational  
trails.  Educate the public using kiosks to illustrate the importance of coastal sage scrub habitat  
and its role in sustaining California Gnatcatcher, Cactus Wren, and avian species diversity.  To 
minimize habitat  disturbance, restrict human and dog activity in coastal sage scrub habitat 
including habitat that is currently being restored.  This is especially critical during the nesting 
season. 
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Appendix 1.   Birds recorded during Bernardo Mountain surveys.

Maintained territory in preserve (*)   confirmed breeder (**)   out of normal range (***)

Note:  Surveys of 7 June and 21 June were abbreviated.

Coastal Sage Scrub Area

Species
3
18

4
9

4
16

4
23

5
3

5
7

5
17

5
23

5
31

6
7

6
21

California Quail * 18 19 18 8 25 20 22 6 4 0 3

Turkey Vulture 2 3 2 3 1 1 8 1 1 0 0

Northern Harrier 1 0 0 1 0 0 0 0 0 0 0

Cooper’s Hawk 0 0 0 0 0 0 0 0 0 0 2

Red-shouldered Hawk 1 0 0 0 0 0 0 1 0 0 0

Red-tailed Hawk * 4 1 4 4 1 2 1 1 1 0 2

Golden Eagle 0 0 1 0 0 0 0 0 0 0 0

Killdeer ** 0 0 0 0 0 1 0 0 0 0 0

Peregrine Falcon 1 0 0 0 0 0 0 0 0 0 0

Mourning Dove * 5 0 2 4 4 0 2 4 4 22 3

American Kestrel * 2 0 1 0 0 2 1 0 2 1 0

Greater Roadrunner ** 2 0 0 1 1 2 1 0 2 1 0

Vaux’s Swift 0 0 0 0 0 2 0 0 0 0 0

White-throated Swift 0 0 0 4 1 20 0 10 3 4 0

Anna’s Hummingbird * 2 8 3 6 3 5 4 10 4 1 4

Costa’s Hummingbird * 0 2 7 5 1 2 3 10 11 0 0

Nuttall’s Woodpecker 0 1 0 0 0 0 0 0 0 0 0

Pacific-slope Flycatcher 0 0 1 0 0 0 0 0 0 0 0
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Species
3
18

4
9

4
16

4
23

5
3

5
7

5
17

5
23

5
31

6
7

6
21

Say’s Phoebe 1 2 0 1 1 0 0 0 0 0 0

Ash-thr. Flycatcher * 0 0 1 2 1 0 2 1 1 0 2

Cassin’s Kingbird * 0 1 0 1 3 3 4 3 4 0 0

Western Kingbird 0 0 2 0 0 0 0 0 0 0 0

Warbling Vireo 0 0 0 0 0 2 2 2 0 0 0

Western Scrub-Jay * 3 0 2 1 2 3 3 3 2 0 0

American Crow 1 1 0 0 0 0 0 0 0 0 0

Common Raven * 4 2 2 2 4 3 3 1 1 0 0

Tree Swallow 0 0 0 0 0 1 0 0 0 0 0

Violet-green Swallow 0 0 0 0 0 2 0 0 0 0 0

N. Rough-w. Swallow 4 0 0 0 0 0 0 0 2 0 0

Cliff Swallow 0 0 2 1 1 20 1 25 47 0 12

Bushtit ** 6 18 12 12 11 32 14 2 34 0 8

Cactus Wren ** 5 3 5 4 3 5 7 5 4 1 1

Rock Wren ** 1 1 4 4 1 8 5 1 3 1 0

Canyon Wren * 0 1 1 2 0 0 0 1 0 0 0

Bewick’s Wren ** 15 1 9 14 10 12 15 12 6 2 0

House Wren 2 0 0 0 0 0 0 0 0 0 0

Blue-gray Gnatcatcher 1 0 0 0 0 0 0 0 0 0 0

Calif. Gnatcatcher ** 16 17 14 22 14 18 22 28 27 4 5

Wrentit * 7 4 5 1 6 10 3 7 9 0 0

California Thrasher ** 10 3 9 9 5 8 7 14 10 0 0

Phainopepla 0 0 0 0 0 3 1 2 0 0 0
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Species
3
18

4
9

4
16

4
23

5
3

5
7

5
17

5
23

5
31

6
7

6
21

Orange-cr. Warbler 0 0 0 0 0 0 1 0 0 0 0

MacGillivray’s Warbler 0 0 0 1 0 0 0 0 0 0 0

Common Yellowthroat * 1 0 3 5 3 6 5 13 4 0 0

Yellow Warbler 0 0 0 0 0 0 3 2 0 0 0

Yellow-rumped Warbler 49 12 2 0 0 0 0 0 0 0 0

Black-thr. Gray Warbler 0 0 0 2 0 0 0 0 0 0 0

Wilson’s Warbler 1 0 0 3 0 0 1 0 0 0 0

Spotted Towhee * 2 1 5 1 4 3 3 3 6 0 0

Rufous-cr. Sparrow * 6 2 2 10 1 2 1 8 7 3 4

California Towhee ** 31 45 27 25 25 55 36 43 29 7 7

Brewer’s Sparrow *** 0 0 0 0 0 1 0 0 0 0 0

Song Sparrow * 5 5 1 6 5 7 6 5 5 0 0

White-crowned Sparrow 6 11 14 0 0 1 0 0 0 0 0

Western Tanager 0 0 0 0 0 0 1 0 0 0 0

Black-headed Grosbeak 0 0 0 0 1 0 0 0 0 0 0

Blue Grosbeak * 0 0 1 4 3 9 4 1 5 0 1

House Finch * 6 2 2 2 1 3 3 13 22 0 1

Lesser Goldfinch ** 6 7 7 12 2 16 10 12 7 5 6
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Felicita Creek Area

Species
3
18

4
9

4
16

4
23

5
3

5
7

5
17

5
23

5
31

Red-shouldered Hawk 1 1 1 1 1 1 1 1 0

Golden Eagle 0 0 1 0 0 0 0 0 0

Mourning Dove 1 0 0 1 1 0 0 1 0

Acorn Woodpecker 1 1 2 1 1 1 0 2 1

Nuttall’s Woodpecker 1 0 1 1 1 1 1 1 1

American Kestrel 1 0 0 0 0 0 0 0 0

Northern Flicker 1 0 0 0 0 0 0 0 0

Pacific-slope Flycatcher 0 1 2 1 0 1 1 1 1

Say’s Phoebe 0 0 0 0 0 0 0 1 0

Ash-throated Flycatcher 0 1 0 0 0 1 1 1 1

Hutton’s Vireo 0 0 0 0 0 1 0 0 0

Western Scrub-Jay 0 1 0 0 0 1 1 1 0

American Crow 0 0 0 1 0 1 1 1 0

Common Raven 0 0 1 0 0 0 0 0 0

Tree Swallow 0 0 0 1 1 0 1 1 0

Cliff Swallow 0 0 0 1 0 0 0 0 0

Oak Titmouse 1 0 0 0 0 0 0 0 0

Bushtit 0 4 0 0 0 0 0 0 0

White-breasted Nuthatch 1 0 0 0 0 0 0 0 0

Bewick’s Wren 0 0 0 0 0 1 0 0 0

House Wren 1 3 3 1 1 3 2 2 0

Wrentit 0 1 0 0 0 0 0 0 0
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Species
3
18

4
9

4
16

4
23

5
3

5
7

5
17

5
23

5
31

Northern Mockingbird 0 0 1 1 1 1 1 1 1

European Starling 3 0 0 0 0 1 0 0 0

Phainopepla 1 0 0 0 0 0 0 0 0

Orange-crowned Warbler 0 0 0 0 0 0 0 1 0

Common Yellowthroat 0 0 1 4 0 0 0 2 0

Yellow Warbler 0 0 0 0 0 0 0 1 1

Spotted Towhee 0 0 0 1 1 0 0 0 0

Black-headed Grosbeak 0 1 1 2 2 1 1 1 1

Great-tailed Grackle 0 1 0 0 0 0 0 0 0

Hooded Oriole 1 1 0 0 0 0 0 0 0

House Finch 3 1 1 1 1 1 1 0 0

Lesser Goldfinch 0 1 0 2 3 2 3 3 0
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Appendix 2.  GPS waypoints recorded during 2014 surveys.
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Appendix 4.  Additional photos of wildlife.
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Figure 16.  Greater Roadrunner with the tail of a Tiger Whiptail observed 
at the Bernardo Mountain Preserve on 23 May 2014.

Figure 15.  Red Diamond Rattlesnake observed at the Bernardo 
Mountain Preserve on 3 May 2014.
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 Figure 18.  Male of California Gnatcatcher pair #7 incubating its second  
 clutch of eggs in the same nest as used for its first brood.  Photo taken 31  
 May 2014.

 Figure 17.  Juvenile Rock Wren observed on 7 May 2014, Bernardo  
 Mountain Preserve.  This species appears to be a recent inhabitant of the  
 preserve, following the Witch Fire of 2007.


