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EXECUTIVE SUMMARY 

Surveys for the endangered Southwestern Willow Flycatcher (Empidonax traillii extimus) 
were conducted at Marine Corps Base Camp Pendleton, California, between 15 May and 31 July 
2017.  Twenty-one transient Willow Flycatchers of unknown subspecies were observed during 
Base-wide surveys.  Transients occurred on 5 of the 16 drainages surveyed in 2017.  No Willow 
Flycatchers were detected at Aliso Creek, Cockleburr Canyon, Fallbrook Creek, French Creek, 
Horno Canyon, Piedra de Lumbre Canyon, Pilgrim Creek, Roblar Creek, San Mateo Creek, San 
Onofre Creek, or Windmill Canyon.  Transients occurred in a range of habitat types including 
mixed willow (Salix spp.) riparian, riparian scrub, willow-sycamore (Platanus racemosa), and 
sycamore-oak (Quercus agrifolia) dominated riparian vegetation.  Exotic vegetation including 
black mustard (Brassica nigra) and poison hemlock (Conium maculatum) was present in the 
majority of flycatcher locations.  

 
In 2017, for the first time since monitoring began in 2000, no resident Southwestern 

Willow Flycatchers were detected breeding on Marine Corps Base Camp Pendleton.  The decline 
is not one isolated to Marine Corps Base Camp Pendleton; similar declines have been 
documented across California in recent years.     

 
None of the three uniquely banded adult flycatchers present during the 2016 breeding 

season returned to Marine Corps Base Camp Pendleton in 2017.  None of the three nestlings 
banded in 2016 returned to Marine Corps Base Camp Pendleton in 2017, and none were detected 
off Base.  None of the transients observed during surveys were seen to carry bands.  

 
One Marine Corps Base Camp Pendleton natal female, last seen as a nestling on the Santa 

Margarita River in 2010, dispersed 41.4 km to the San Dieguito River, where she bred 
successfully.  
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INTRODUCTION 

The Southwestern Willow Flycatcher (Empidonax traillii extimus) is one of four 
subspecies of Willow Flycatcher in the United States, with a breeding range including southern 
California, Arizona, New Mexico, extreme southern portions of Nevada and Utah, and western 
Texas (Hubbard 1987, Unitt 1987).  Restricted to riparian habitat for breeding, the Southwestern 
Willow Flycatcher has declined in recent decades in response to widespread habitat loss 
throughout its range and, possibly, Brown-headed Cowbird (Molothrus ater) parasitism 
(Wheelock 1912; Willett 1912, 1933; Grinnell and Miller 1944; Remson 1978; Garrett and Dunn 
1981; Unitt 1984, 1987; Gaines 1988; Schlorff 1990; Whitfield and Sogge 1999).  By 1993, the 
species was believed to number approximately 70 pairs in California (USFWS 1993) in small 
disjunct populations.  The Southwestern Willow Flycatcher was listed as endangered by the State 
of California in 1992 and by the U.S. Fish and Wildlife Service in 1995. 
 

Willow Flycatchers in southern California co-occur with the Least Bell’s Vireo (Vireo 
bellii pusillus), another riparian obligate endangered by habitat loss and cowbird parasitism.  
However, unlike the vireo, which has increased ten-fold since the mid-1980's in response to 
management alleviating these threats (USFWS 2006), Willow Flycatcher numbers have 
remained low.  Currently, the majority of Southwestern Willow Flycatchers in California are 
concentrated in two sites: the Owens River valley in Inyo County (Lacey Greene, pers. comm.) 
and the Upper San Luis Rey River, including a portion of the Cleveland National Forest in San 
Diego County (Howell and Kus 2017).  Outside of these sites, Southwestern Willow Flycatchers 
occur as small, isolated populations of one to half a dozen pairs.  Data on the distribution and 
demography of the flycatcher, as well as identification of factors limiting the species, are critical 
information needs during the current stage of recovery planning (Kus et al. 2003, Kus and 
Whitfield 2005). 

 
Male Southwestern Willow Flycatchers typically arrive in southern California at the end 

of April while females arrive approximately 1 week later.  Males sing repeatedly from exposed 
perches while on the breeding grounds.  Once the pair bond is established, the female builds an 
open-cup nest usually placed in a branch fork of a willow (Salix spp.) or plant with a similar 
branching structure approximately 1-3 m above the ground.  The typical clutch of 3-4 eggs is laid 
in May-June.  Females incubate for approximately 12 days and nestlings fledge within 12-15 
days in early July.  Adults usually depart from their breeding territory in mid-August/early 
September to their wintering grounds in central Mexico, and northern South America.   
 

The purpose of this study was to document the status of Southwestern Willow 
Flycatchers at Marine Corps Base Camp Pendleton (MCBCP or “Base”) in San Diego County, 
California.  Specifically, our goals were to (1) determine the size and composition of the Willow 
Flycatcher population at the Base, (2) document survivorship and movement of resident 
flycatchers, (3) document nesting activities, and (4) characterize habitat used by flycatchers.  In 
addition, we report the ongoing effects of a series of major wildfire events that occurred in 2014 
on Willow Flycatchers and their habitat.  These data, when combined with data from other years, 
will inform natural resource managers about the status of this endangered species at Marine 
Corps Base Camp Pendleton, and guide modification of land use and management practices as 
appropriate to ensure the species’ continued existence. 
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This work was funded by the Assistant Chief of Staff, Environmental Security, Resources 

Management Division, Marine Corps Base Camp Pendleton, California.  All activities were 
conducted under 10(a)1(A) Recovery Permit #TE-829554-17.4. 
 

STUDY AREAS AND METHODS 

Field Surveys 

All of Marine Corps Base Camp Pendleton’s major drainages, and several minor ones 
supporting riparian habitat, were surveyed for flycatchers between 15 May and 31 July (Fig. 1; 
Appendix A, Figs. 3-8).  Field work was conducted by United States Geological Survey (USGS) 
personnel Lisa Allen, Armand Amico, Thane Carstens, Collin Farmer, Jonathan Gunther, Katie 
Hall, Scarlett Howell, Angela Johnson, Barbara Kus, Michael Lester, Rachel MacNutt, Ryan 
Pottinger, Michelle Treadwell, Charles Vettes, and Jill Wussow.  The specific areas surveyed are 
as follows: 
 
Santa Margarita River: between Stuart Mesa Road and the Base boundary, including  

Stagecoach Canyon, Ysidora Basin, and the unnamed drainage between Ysidora Basin 
and Windmill Canyon (Appendix A, Figs. 3, 4).  

 
De Luz Creek: between the confluence with the Santa Margarita River and the Base boundary 

(Appendix A, Fig. 3).  In 2017, approximately 1.0 km of the upper section of this area was 
not surveyed because of access restrictions. 

 
Roblar Creek: from the confluence with De Luz Creek to a point approximately 1.5 km upstream 

(Appendix A, Fig. 3). 
 
Fallbrook Creek: around Lake O’Neill as well as along the creek between the lake and the Base 

boundary (Appendix A, Fig. 3). 
 
Newton Canyon: between the confluence with the Santa Margarita River and the upstream limit 

of riparian habitat (Appendix A, Fig. 4). 
 
Cockleburr Canyon: between the Pacific Ocean and 0.3 km upstream of Interstate 5 (Appendix 

A, Fig. 4). 
 
French Creek: between the Pacific Ocean and the Edson Range Impact Area (Appendix A, Fig. 

4). 
 
Aliso Creek: between the Pacific Ocean and 0.5 km upstream of the electrical transmission lines 

(Appendix A, Fig. 4). 
 
Las Flores Creek: between the Pacific Ocean and a point approximately 800 m upstream of 

Basilone Road (Appendix A, Fig. 5). 
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Fig. 1.  Willow Flycatcher survey and historic breeding areas at Marine Corps Base Camp 
Pendleton, 2017. 
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Piedra de Lumbre Canyon: between the confluence with Las Flores Creek and the upstream 
limit of riparian habitat, approximately 2.7 km upstream of Las Pulgas Lake (Appendix 
A, Fig. 5). 

 
Horno Canyon: between Old Highway 101 and the upstream limit of riparian habitat (Appendix 

A, Fig. 5). 
 
San Onofre Creek: between the Pacific Ocean and the access road to Range 219 (Appendix A, 

Figs. 6, 7). 
 
San Mateo Creek: between the Pacific Ocean and the Base boundary, including habitat south of 

the creek and south of the agricultural fields (Appendix A, Figs. 6, 7).   
 
Cristianitos Creek: between the confluence with San Mateo Creek and the Base boundary 

(Appendix A, Fig. 6). 
 
Pilgrim Creek: between the Base boundary and the limit of habitat upstream of Sewage 

Treatment Plant 1, including two side drainages between Pilgrim Creek and the southern 
Base boundary (Appendix A, Fig. 8). 

 
Windmill Canyon: from the Base boundary to the golf course entrance (Appendix A, Fig. 8). 
 

Drainages were surveyed one to four times at least 7 days apart.  The majority of 
drainages were surveyed four times (12/16).  In 2017, three drainages were limited by access 
restrictions; the reduced portion of De Luz Creek and Piedra de Lumbre Canyon were surveyed 
three times, and Roblar Creek was only surveyed once. The upper portion of the Santa Margarita 
River was surveyed twice based on prior agreement with the Base.  Additional area searches 
were performed in historically occupied flycatcher breeding areas. 
 

Investigators followed standard survey protocol (Sogge et al. 2010), moving slowly 
(approximately 2 km/hour) through the riparian habitat while searching and listening for Willow 
Flycatchers.  Observers walked along the edge(s) of the riparian corridor on the upland and/or 
river side where habitat was narrow enough to detect a bird on the opposite edge.  In wider 
stands, observers traversed the habitat, choosing routes that permitted detection of all birds 
throughout its extent.  Surveys were conducted between dawn and early afternoon, depending on 
wind and weather conditions.  
 

For each bird encountered, investigators recorded age (adult or juvenile), breeding status  
(paired, unpaired, or transient), and whether the bird was banded.  Flycatcher locations were 
mapped on 1:12,000 aerial photographs as well as 1:24,000 USGS topographic maps, using a 
Trimble Juno SB (Sunnyvale, CA) unit with 1-15 m positioning accuracy to determine 
geographic coordinates (WGS84).  For all resident flycatchers, territory boundaries were 
approximated by mapping singing perches and the extent of the male’s and female’s use area on 
1": 2,000" aerial photographs.  Habitat was characterized by visual inspection at each flycatcher 
location.  For all resident flycatchers, habitat type was assessed at the territory level.  For paired 
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birds, habitat type was assessed within the male’s territory boundary.  Habitat type was recorded 
according to the following categories based on dominant vegetation: 

 
Mixed willow riparian: Habitat dominated by one or more willow species including black 

willow (S. gooddingii), arroyo willow (S. lasiolepis), and red willow (S. laevigata), with 
mule fat (Baccharis salicifolia) as a frequent co-dominant.  

 
Willow-cottonwood: Willow riparian habitat in which cottonwood (Populus fremontii) is a co-

dominant. 
 
Willow-sycamore: Willow riparian habitat in which sycamore (Platanus racemosa) is a co-

dominant. 
 
Sycamore-oak: Woodlands in which sycamore and oak (Quercus agrifolia) occur as co-

dominants. 
 
Riparian scrub: Dry and/or sandy habitat dominated by sandbar willow (S. exigua) or mule fat, 

with few other woody species. 
 
Upland scrub: Coastal sage scrub adjacent to riparian habitat. 
 
Non-native: Sites vegetated exclusively with non-native species such as giant reed (Arundo 

donax) and saltcedar (Tamarix ramosissima). 
 
Percent cover of exotic vegetation at each location was estimated using cover categories 

of <5%, 5-50%, 51-95%, and > 95%, and the dominant exotic species recorded. 

Nest Monitoring 

Flycatchers observed during protocol surveys that were suspected to be resident birds 
(e.g., observed in more than one survey period, pair vocalizations heard, evidence of nesting 
seen, etc.) were revisited within 3 days of detection date.  Resident birds were observed for 
evidence of nesting and nests were located and monitored following standard protocol (Appendix 
D, Rourke et al. 1999).  Nests were visited as infrequently as possible to minimize disturbance 
and reduce the chances of leading predators or Brown-headed Cowbirds to nest sites.  Typically, 
there were 3-4 visits/nest, spaced approximately 5-10 days apart, depending on the stage of the 
nest when initially detected.  The first visit was timed to determine the number of eggs laid, the 
next to confirm hatching and age of young, and the last to band nestlings.  After a nest became 
inactive, six possible nest fates were assigned based on the following parameters: 
 
(SUC) Successful:  Nest fledged at least one young.  Fledging was confirmed by detection of 
young outside the nest.   
 
(PRE) Nest failed as a result of predation:  This includes (1) nests seen in the process of ant or 
other predation, (2) nests found with evidence such as eggshell fragments, feathers, or partially 
consumed nestlings in or below the nest, (3) nests with eggs or nestlings later found empty and 
torn from supporting branch, either partially or completely, typically indicative of mammal 
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predation (Peterson et al. 2004), and (4) nests that had eggs or nestlings but were later found 
intact and empty before the expected fledge date with no evidence of eggs or nestlings on the 
ground, consistent with snake and bird predation which typically leave no sign (Peterson et al. 
2004).   
 
(PAR) Nest failed as a result of parasitism:  This includes (1) nests that were abandoned with 
one or more cowbird eggs in the nest, and (2) nests that were tended by the host but contained 
only cowbird eggs.  
 
(INC) Incomplete:  Nests that were seen under construction, but were never completed. 
 
(OTH) Nest failed for other reasons that are known:  This includes nests that failed for reasons 
such as host plant failure, surrounding vegetation falling and crushing a nest, inviable eggs that 
did not hatch after more than 2 weeks, and human disturbance such as mowing or weed-
whacking.  This category also includes nests that appeared to have failed as a result of cowbird 
“predation” such as (1) abandoned nests containing punctured eggs in or below the nest, (2) nests 
where nestlings were killed by a puncture wound to the skull, or (3) nests where nestlings were 
ejected from the nest and found on the ground.  
 
(UNK) Nest failed for unknown reasons:  This designation is used when no other reason could 
be confirmed.  In many instances, the fate “UNK” was assigned to nests that were likely 
depredated, but because we could not confirm egg-laying did not fit the criteria of the “PRE” fate 
(above).  These are explained more fully in results, when applicable.  
 

Nest site characteristics were recorded following the abandonment or fledging of nests.  
Measurements included nest height, host species, host height, distance from the nest to the edge 
of the host species, and distance from the nest to the edge of the clump of riparian vegetation 
(Rourke et al. 1999).  Distance to edge of clump was expressed as a negative number if the nest 
was not located in a clump of riparian vegetation.  For example, if the nest was located in a field 
of poison hemlock (Conium maculatum) without any other non-hemlock vegetation present, the 
distance to the nearest clump of riparian vegetation was measured, and the value expressed as a 
negative number. 

Banding 

In the event that resident birds occurred on MCBCP, we were prepared to band all 
nestlings and adults.  Nestlings were to be banded at 7-10 days of age with a silver aluminum 
federal numbered band on the right leg.  When possible, returning second-year birds banded as 
nestlings in 2016, with a single silver aluminum federal numbered band on the left leg, were 
recaptured in their territories using mist nets and banded with a colored metal band on the right 
leg to yield a full, unique combination.  Attempts were also made to capture and band unbanded 
adults within their territories with a numbered federal band on one leg and a solid or bi-colored 
metal band on the other.   
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Data Comparisons 

All data from previous years at Marine Corps Base Camp Pendleton used in comparisons 
with current data can be found in Kus 2001; Kus and Ferree 2002; Kus and Kenwood 2003, 
2005, 2006a, b; Kenwood and Kus 2007; Rourke et al. 2008; Howell and Kus 2009a, b, 2010, 
2011, 2012, 2013, 2014, 2015, and 2016.  

 
 

RESULTS 

Population Size and Distribution 

Residents 

No resident Southwestern Willow Flycatchers were detected in 2017.  Overall, the 
resident flycatcher population on Base decreased by 100% from 2016 to 2017 (Fig. 2, Table 1).   

Fig. 2.  Southwestern Willow Flycatcher population estimates for 
Marine Corps Base Camp Pendleton, 2000-2017. 

 

Transients 

Twenty-one Willow Flycatchers of unknown subspecies were observed during Base-wide 
surveys (Appendix B, Figs. 9-15).   All transients were detected between 16 May and 21 June.  
Transients occurred on 5 of the 16 drainages surveyed in 2017.  No Willow Flycatchers were 
detected at Aliso Creek, Cockleburr Canyon, Fallbrook Creek, French Creek, Horno Canyon, 
Piedra de Lumbre Canyon, Pilgrim Creek, Roblar Creek, San Mateo Creek, San Onofre Creek, 
or Windmill Canyon.   
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Table 1.  Distribution of territorial Willow Flycatchers at Marine Corps Base Camp Pendleton, 2000-2017.

Ma F M F M F M F M F M F M F M F M F M F M F M F M F M F M F M F M F M F
Above Hospital - - - - - - - - - - - - 1 1 - - - - - - - - - - - - - - - - - - - - - -
Below Hospital - - - - 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Air Station 3 3 2 3 1 1 - - 1 1 - - - - 2 2 2 2 1 4 2 4 2 3 1 5 1 4 1 2 - - - 1 - -
Rifle Range - - - - - - 1 - - - - - - - 1 2 - - - - - - - - - - - - - - - - - - - -
Pump Road 1 1 3 3 3 3 2 3 5 6 3 6 2 4 3 5 2 1 2 1 1 2 1 1 -b 1 - 2 - - - - - - - -
Treatment Ponds 1 - 1 - - - - - - - 1 - 1 4 2 2 1 1 2 2 2 2 1 2 1 2 1 3 1 2 1 3 1 1 - -
Pueblitos 4 - 3 4 3 3 4 5 4 4 1 3 3 6 1 1 2 3 2 1 -b 1 1 - - - -b 1 1 1 -b 1 - - - -
Ysidora Ponds 3 2 4 4 2 2 2 2 2 4 4 5 2 3 2 1 - - - - - - - - - - - - - - - - - - - -
Bell 3 1 2 2 3 3 1 2 4 6 2 3 1 1 - - - - - - - - - - - - - - - - - - - - - -
Vine 2 2 1 1 2 2 2 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Stuart Mesa - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Lake O'Neill 1 1 1 1 1 1 2 1 1 1 1 - 2 - - - - - - - - - - - 1 - - - - - - - - - - -
Las Flores Creek - - - - - - 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pilgrim Creek - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1 - - - - - -
San Mateo Creek - - - - - - - - - - - - - - 1 1 - - 1 - 1 - 1 - 1 - - - - - - - - - - -

18 10 17 18 17 16 16 16 18 22 12 17 12 19 12 14 7 7 8 8 6 9 6 6 4 8 3 10 3 6 1 4 1 2 0 0
a Sex: M = male, F = female.
b One male's territory overlapped two breeding areas, Pueblitos and Treatment Ponds; included in Treatment Ponds total.
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Habitat Characteristics 

Sixty-two percent (13/21) of all flycatcher sightings occurred in habitat classified as mixed 
willow riparian, 62% (8/13) of which occurred along the Santa Margarita River (Appendix C).  
Twenty-four percent (5/21) of locations were in riparian scrub, dominated by mule fat and/or 
sandbar willow.  Two detections were located in more arid habitats consisting of sycamore co-
dominated by willow or oak, and one flycatcher was detected in non-native habitat, consisting of 
black mustard (Brassica nigra) and poison hemlock.  
 

The most common exotic plant in habitat used by flycatchers in 2017 was black mustard, 
followed by poison hemlock (Appendix C).  The majority of flycatcher locations contained exotic 
vegetation, with 52% (11/21) of flycatcher locations containing 5-50% exotic vegetation, and 43% 
(9/21) of locations containing >50% exotic vegetation.  Only one flycatcher location contained 
<5% exotic vegetation cover.  

 

Breeding Activities 

No breeding activities were observed on Base in 2017.  
 

Banded Birds 

The majority of Willow Flycatchers were seen closely enough to determine if they were 
banded; no banded birds were detected (71%; 15/21).   

 

Survivorship, Site Fidelity, and Movement 

The recapture and resighting of banded birds allowed us to determine the proportion of 
flycatchers previously documented on Base that returned to hold territories in 2017.  Although this 
is the minimum number of flycatchers known to survive, and does not include all birds that 
dispersed off Base or that we may have failed to detect/resight, it can be used as an estimate to 
calculate minimum annual survivorship for the flycatcher population on Base.  Of the three 
uniquely banded adult flycatchers present during the 2016 breeding season (one male and two 
females), none returned to Marine Corps Base Camp Pendleton in 2017.  Overall, adult 
survivorship from 2016 on Base was 0% (0/3).   

 
None of the three nestlings banded in 2016 that survived to fledge were resighted or 

recaptured on Base in 2017, yielding a minimum first-year survivorship estimate of 0% (0/3).  One 
bird, a female banded in 2010 as a nestling at Pueblitos breeding area on the Santa Margarita River 
was detected 41.4 km away; the female bred successfully at San Dieguito River (USGS Western 
Ecological Research Center, San Diego Field Station unpubl. data). 

 

Human Activities in Riparian Habitat 

No disturbances were witnessed in riparian habitat in 2017.  
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DISCUSSION 

For the first time since monitoring began in 2000, no resident Southwestern Willow 
Flycatchers were detected breeding at Marine Corps Base Camp Pendleton in 2017.  Following a 
record high of 40 individuals in 2004, an overall downward trend began in 2005, characterized by 
several stepwise population declines where the resident population dropped more than 25% from 
one year to the next (2004-2005, 28%; 2007-2008, 46%; 2013-2014, 31%; 2014-2015, 44%; and 
2015-2016, 40%).  These steep declines appear to coincide with years of extreme precipitation at 
both ends of the scale; drought likely played a role in declines occurring from 2007-2008, 2013-
2014, 2014-2015, and 2015-2016, while flood conditions occurring over the winter of 2004-2005 
appeared to have a drastic impact on habitat structure, according to habitat comments recorded that 
year.  In addition to the extended drought conditions seen in recent years, the effect of a reduction 
in suitable breeding habitat resulting from the 2014 Las Pulgas wildfire likely put additional 
pressure on an already declining population.  

 
No banded adults that bred on Base in previous years returned to breed in 2017.  The return 

rate has fluctuated from a low of 25% in 2001 to a high of 70% in 2002, with an average return 
rate between 2001 and 2016 of 48%.  Two of the three banded adults on Base in 2016 were at least 
7 years old, so their failure to return in 2017 is not surprising; however, the third banded bird 
present on Base in 2016 was a second-year male immigrant from the nearby San Luis Rey River, 
with a higher expectation of return.  None of the three fledglings banded as nestlings in 2016 were 
detected on Base (or anywhere off Base) in 2017.  This is the fourth year in a row that no MCBCP 
fledglings have recruited into the breeding population, and the lack of recruitment has played a 
large role in the decline of the Marine Corps Base Camp Pendleton population.  The overall 
recruitment rate on Base has averaged 20 ± 7% of the young fledged the previous year (2001-
2012; adjusted for birds that returned in later years).  The lack of recruitment to MCBCP for the 
past 5 years may be a result of low overwinter survivorship or young birds dispersing elsewhere.  
For example, a female banded in 2010 as a nestling on Base was detected 41.4 km away at San 
Dieguito River; the female bred successfully with a male that was unpaired at Bonsall on the San 
Luis Rey River early in the breeding season before moving late in the season to San Dieguito 
River (USGS Western Ecological Research Center, San Diego Field Station unpubl. data).  This 
illustrates that not only young birds, but also adults can move long distances between and during 
breeding seasons to locate suitable habitat and potential mates. 

 
The number of transient flycatchers detected in 2017 reached a record low (21), just below 

the previous record set in 2010 (25).  The number of transients detected annually since 2002 has 
varied greatly, despite consistent survey scope and effort, from a high of 107 in 2016, to a low of 
21 in 2017.  Although factors influencing the migratory route of transient Willow Flycatchers are 
unclear, it is possible that birds are responding to environmental variables such as precipitation 
when choosing a migration route.  In years with low rainfall the preceding winter (ie. 2001-2002, 
2006-2007, 2013-2014), it appears that more Willow Flycatchers migrate through Camp 
Pendleton, whereas fewer birds were detected in years with higher precipitation (ie. 2004-2005, 
2009-2010, 2016-2017).  This may be related to differences in food availability in coastal 
environments; it is possible that coastal vegetation is less affected by fluctuations in precipitation 
and supports a more reliable prey base for migrating flycatchers during drier years.  A Willow 
Flycatcher diet study in Arizona found a five-fold difference in arthropod biomass collected during 
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a drought year (2002) compared to the following higher precipitation year (Durst 2004).  Effects of 
low precipitation may be more pronounced along inland migration routes.    

 
In 2017, the only remaining recently occupied breeding area on Base, Treatment Ponds, 

was devoid of resident flycatchers for the first time since occupation by breeding birds in that area 
in 2006.  It is possible that the habitat may have reached a stage of ecological succession that is 
unsuitable to breeding flycatchers.  

 
In the 2014 Las Pulgas wildfire, two historic breeding areas were burned: Air Station and 

Pump Road.  Based on previous fires in Southwestern Willow Flycatcher-occupied habitat, it was 
thought that it would take a minimum of 3-5 years to become suitable for breeding again (Paxton 
et al. 2007).  However, the Air Station breeding area was reoccupied in 2016 by an unpaired 
female, just 2 years post-fire.  Although there were no breeding birds occupying the Air Station 
breeding area in 2017, it is probable that this area may be recolonized in the future.  The Air 
Station site is currently undergoing restoration and irrigation, which will likely shorten the 
vegetation recovery period.  Habitat recovery after fire depends on many factors including 
hydrologic conditions during regrowth; conditions such as drought, reduced groundwater, and 
altered river flow may impede recovery.  Burned areas may take up to a decade or more to regain 
suitability for flycatchers following catastrophic wildfire: a site along the San Pedro River in 
Arizona burned in June 1996, and still had not been reoccupied after 10 years (Durst et al. 2008), 
with the lack of suitable habitat regeneration suggested as the reason for extirpation (English et al. 
2006).  

  
Three historically occupied breeding areas along the Santa Margarita River (Vine, Bell, and 

Ysidora Ponds) have been unoccupied since 2004, 2007, and 2008, respectively.  There are many 
possible hypotheses explaining why breeding flycatchers moved out of these areas: overgrowth of 
exotic vegetation, habitat senescence, changes in vegetation composition and structure, and/or 
hydrologic changes.  Exotic vegetation (giant reed and saltcedar) was removed from these areas in 
2008 and 2009; however, breeding willow flycatchers have not yet reoccupied them.  It is possible 
that the extended drought experienced in southern California has slowed habitat recovery 
following exotic removal.  A visual comparison of aerial photographs of the breeding areas in 
2003 and 2014 shows a dramatic reduction in overall vegetation cover, which may be precluding 
birds from recolonizing the areas.  In the past, flycatchers have reoccupied areas on Base within 5-
7 years following exotic vegetation removal: the Pump Road area had removal in 1996, and 
supported multiple breeding pairs by 2001; the Air Station area had removal in 2000, and had 
returned to pre-removal occupancy by 2007; and the Treatment Ponds area had removal in 2001, 
with recolonization by 2006.  Mean annual precipitation for the first 5 years post-removal for 
Pump Road, Air Station, and Treatment Ponds breeding areas was 41.9 ± 23.9 cm, 42.8 ± 29.0 cm, 
and 40.5 ± 29.9 cm, respectively (OWR 2015).  In contrast, the mean annual precipitation for the 
first 5 years post-removal in 2008 (Ysidora Ponds) and 2009 (Bell and Vine) was 33.7 ± 13.3 cm 
and 31.8 ± 12.2 cm, respectively.  Reduced precipitation in the post-removal years may have 
suppressed natural regrowth of riparian vegetation following removal, especially regrowth of 
herbaceous plants.  Herbaceous plants appear to be an important component of suitable nesting 
habitat for breeding flycatchers; from 2001-2005, flycatchers placed 43 ± 25% (n=122) of nests in 
herbaceous plants including stinging nettle and poison hemlock, compared to 19 ± 11% (n=117) of 
nests from 2006-2016 (excluding the partial 2011 season).  While more precipitation was seen in 
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the 2016 and 2017 rainfall years suggesting an end to the extended drought, it will likely take 
additional years with adequate rainfall for the vegetation to regrow to levels sufficient for breeding 
flycatchers.   

 

CONCLUSIONS 

The Southwestern Willow Flycatcher population in California appears to be experiencing a 
statewide decline not isolated to MCBCP.  Populations on the Kern River (Mary Whitfield, pers. 
comm.) and the lower San Luis Rey River (Houston et al. 2017) have experienced steep declines 
or have been extirpated in recent years.  Declines were also seen in 2017 at Bonsall on the San 
Luis Rey River, which had no breeding territories for first time since 2006, and at the Upper San 
Luis Rey River near Lake Henshaw, where the number of territories declined by 18% between 
2016 (28) and 2017 (23; Howell and Kus 2017).  At least temporarily, the breeding population on 
MCBCP appears to have succumbed to the forces of prolonged drought, habitat loss from the 2014 
Las Pulgas fire, slow recovery from exotic vegetation removal, and possibly unknown pressures on 
the wintering grounds.   

 
 Based upon our long-term observations of Southwestern Willow Flycatchers breeding 

under a variety of environmental conditions, the following actions have high potential for 
enhancing habitat suitability and availability on Base and thereby encouraging flycatcher recovery 
and recolonization: 

 
1. Evaluate the use of conspecific broadcasts to attract a new cohort of breeding 

flycatchers.  
2. Evaluate potential changes in vegetation structure and composition that may have 

reduced the suitability of historically occupied areas by comparing vegetation data 
collected previously (in 2003 and 2004) with new data describing current habitat 
conditions.  

3. Conduct habitat restoration in burned (Air Station and Pump Road) breeding areas.    
4. Conduct habitat restoration in historically occupied breeding areas (Vine, Bell, and 

Ysidora Ponds) where exotic removal took place but the vegetation has not yet 
regenerated, with priority given to areas closest to recently occupied habitat. 

5. In areas currently undergoing habitat restoration (Bell), consider planting stinging 
nettle to increase the herbaceous component when exotic poison hemlock is treated, as 
opposed to leaving bare ground.  

6. Create or restore water sources at the following locations (WGS84) in or adjacent to 
historically occupied breeding areas, and consider controlled release to mimic seasonal 
flooding.  

a. Settling Ponds (33.28351, -117.37373; 33.26235, -117.37162) 
b. Canal/Ditch (33.28053, -117.37371; 33.27817, -117.37476; 33.25122, -

117.37616) 
c. Pooling (33.29325, -117.36784; 33.27908, -117.37424; 33.27874, -117.37338; 

33.28443, -117.37991; 33.25797, -117.37241) 
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Fig. 3.  Willow Flycatcher survey areas at Marine Corps Base Camp Pendleton, 2017:  

Santa Margarita River, Fallbrook Creek, De Luz Creek and Roblar Creek. 
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Fig. 4.  Willow Flycatcher survey areas at Marine Corps Base Camp Pendleton, 2017: Santa 

Margarita River, Newton Canyon, Cockleburr Canyon, French Creek, and Aliso Creek. 
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Fig. 5.  Willow Flycatcher survey areas at Marine Corps Base Camp Pendleton, 2017:  

Las Flores Creek, Piedra de Lumbre Canyon, and Horno Canyon. 
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Fig. 6.  Willow Flycatcher survey areas at Marine Corps Base Camp Pendleton, 2017: Cristianitos 

Creek, San Mateo Creek and San Onofre Creek. 
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Fig. 7.  Willow Flycatcher survey areas at Marine Corps Base Camp Pendleton, 2017: 

San Mateo Creek and San Onofre Creek. 
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Fig. 8.  Willow Flycatcher survey areas at Marine Corps Base Camp Pendleton, 2017: Windmill 

Canyon and Pilgrim Creek. 
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Fig. 9.  Locations of Willow Flycatchers at Marine Corps Base Camp Pendleton, 2017:  

De Luz Creek and Upper Santa Margarita River. 
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Fig. 10.  Locations of Willow Flycatchers at Marine Corps Base Camp Pendleton, 2017:  

Santa Margarita River (upstream) and Fallbrook Creek. 



27 
 

 
Southwestern Willow Flycatchers at Camp Pendleton in 2017   
Howell and Kus, USGS Western Ecological Research Center 

 

 
Fig. 11.  Locations of Willow Flycatchers at Marine Corps Base Camp Pendleton, 2017:  

Santa Margarita River (midstream). 
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Fig. 12.  Locations of Willow Flycatchers at Marine Corps Base Camp Pendleton, 2017:  

Santa Margarita River (downstream) and Newton Canyon. 
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Fig. 13.  Locations of Willow Flycatchers at Marine Corps Base Camp Pendleton, 2017:  

Las Flores Creek (downstream). 
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Fig. 14.  Locations of Willow Flycatchers at Marine Corps Base Camp Pendleton, 2017:  

Las Flores Creek (upstream). 
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Fig. 15.  Locations of Willow Flycatchers at Marine Corps Base Camp Pendleton, 2017:  

Cristianitos Creek. 
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Bird ID Drainage Statusa Habitat Type 

Exotic 
Cover 
Classb 

Dominant 
Exoticsc 

CS01F Cristianitos Creek T Mixed Willow 1 - 
DS01F De Luz Creek T Mixed Willow 2  BRA 
DS07F De Luz Creek T Riparian Scrub 3  CON 
DS08F De Luz Creek T Mixed Willow 2  BRA 
LL01F Las Flores Creek T Mixed Willow 2  BRA 
LL02F Las Flores Creek T Mixed Willow 3  BRA, CON 
UL01F Las Flores Creek T Willow/Sycamore 3  BRA 
NC01F Newton Canyon T Riparian Scrub 2 BRA, FOE 
AE01F Santa Margarita River T Mixed Willow 3 BRA, SIL 
AE02F Santa Margarita River T Mixed Willow 3 BRA, SIL 
AH01F Santa Margarita River T Oak/Sycamore 2 SIL 
BN01F Santa Margarita River T Riparian Scrub 2  BRA 
BN02F Santa Margarita River T Non-native 3  BRA, CON 
BN03F Santa Margarita River T Mixed Willow 2  BRA, CON 
HE01F Santa Margarita River T Mixed Willow 2  BRA 
HW01F Santa Margarita River T Mixed Willow 2  BRA, CON 
PR01F Santa Margarita River T Mixed Willow 3  BRA, CON 
PR02F Santa Margarita River T Mixed Willow 3  BRA 
PR03F Santa Margarita River T Riparian Scrub 2  CON 
PR04F Santa Margarita River T Riparian Scrub 3  BRA, CON 
SG01F Santa Margarita River T Mixed Willow 2  BRA 

a T = transient.  
b 1 = <5%, 2 = 5-50%, 3 = 51-95%. 
c BRA = black mustard, CON = poison hemlock, FOE = fennel (Foeniculum vulgare), SIL = milk thistle 
(Silybum marianum). 
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