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Abstract. The Laguna Canyon Fire burned approxi-
mately 5,260 ha of natural vegetation in the San Joaguin
Hills in late October 1993, much of which was classified
as coastal sage scrub. Previously mapped localities for
approximately 50% (over 200 individuals) of the Califor-
nia gnatcaichers in these hills were impacied by the fire,
along with localities for approximately 75% {over 500
individuals) of the cactus wrens. Contrasting with press
reports, but in accordance with most findings concerning
bird mortality in fire, surveys of burned areas in the first
days following the fire suggested that few gnatcatchers,
wrens, or other birds perished in the fire. Post-fire
conditions were insufficient to support pre-fire bird num-
bers, however, so bird densities diminished rapidly. Be-
havioral observations and survey data suggest that
unburned areas on the periphery of the fire absorbed
many displaced gnatcatchers, but few wrens. Compared
1o the 1993 breeding season, gnatcaicher numbers in-
creased at four of five carefully monitored study sites
outside the fire limits, for an overall increase of 28-35%;
the role of 1993 reproductive success on these increases
is unknown. Decreases in numbers of cactus wrens were
noted at three of the study sites, for an overall decrease of
2.7% since summer 1993, More wrens were able 10
remain within burned areas because the fire- dampening
effect of dense cactus patches allowed a disproporiionate
amount of that vegetation 1o remain intact,

Prospects for post-fire recolonization of the San
Joaquin Hills by gnatcatchers and wrens are enhanced by
the presence of habitat refugia within the fire perimeter.
Pockets of unbumed and lightly burned scrub, especially
associated with dense stands of cactus, supported wrens
and gnatcatchers through the winter. Spring 1994 sur-
veys revealed 79 pairs of wrens and 12 pairs of gnatcaich-
ers within the perimeter of the burn. Theserepresent 28%
and 9%, respectively, of 1992 survey results for the same
area. As of 2 August 1994, nesting confirmation was
obtained for 90% of the wrens and 75% of the gnatcatch-
ers; successiul nesting was confirmed for 54% and 33%,
respectively. Five unburned areas around the periphery
of the fire (Sand Canyon Reservoir, north Laguna Laurel,

Sycamore Hills, coastal Crystal Cove State Park, and the
Bonita Reservoir area) support wren and/or gnatcatcher
concentrations that will also serve as important sources of
birds 1o recolonize the hills. Studies are underway to
monitor the recovery of the native scrub community and
these important bird populations within the burned area.

Keywords: Cactus wrens; California gnatcatchers;
recolonization; wildfires.

Introduction

The biota of the San Joaquin Hills, Orange County,
California was dramatically impacted by the Laguna
Canyon Fire in October 1993. The fire started in
Laguna Canyon on 27 October and quickly spread
throughout much of the San Joaquin Hills. When
extinguished several days later, the fire had bumed
approximately 5,260 ha of natural vegetation, primarily
coastal sage scrub, chaparral and grassland (County of
Orange GIS). The habitat of a large number of Cali-
fornia gnatcatichers (Polioptila californica californica)
and cactus wrens (Campylorhynchus brunneicapillus)
was consumed. Presented here are the resulis of 1)
surveys we conducted for gnatcaichers and wrens at
selected sites within and adjacent to bumed areas in
spring/summer 1993 and in the days and weeks follow-
ing the fire, and 2} surveys of the entire burmed area in
spring 1994, Baseline information on vegetation and
bird locations from a 1992 survey is used for compari-
son, and future prospects for recolonization of the hills
are discussed.

Methods

1993 nesting study

Figure 1 shows the locations of five unburned siies
studied in detail during the 1993 breeding season
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Figure 1. Laguna study area and vicinity for Bontrager (1994 2,b).

(Bontrager 1994 ab). Several hundred hours were
spent searching for nests and plotting gnatcatcher and
wren locations. Eventually, the number of pairs was
determined by combining the location of simulta-
neously nesting birds and cumulative bird locations.
The process was enhanced by the presence of color-
banded birds.

Post-fire surveys

Immediately following the fire, LSA Associates,
Inc. (LSA) initiated surveys in portions of the San
Joagquin Hills under investigation by LSA and others
since at least 1988 (LSA 1994). Burned portions of the
corridor were surveyed from 30 October 0 3 Novem-
ber, with sporadic visits thereafter. Surveys during the
period 3-13 November were in unburned areas on the
northern and eastern periphery of the fire. In the latter
surveys, special attention was given 0 detecting color-
banded birds that may have been displaced by the fire.
Most areas were visited only once, and taped vocaliza-
tions of gnatcaichers and wrens were not used.

More detailed surveys by Bontrager on his unburned
study sites began on 5 November. These areas were
methodically searched on foot, using binoculars and a
spotting scope. Combinations of “spishing” and taped
play back of gnatcatcher and cactus wren vocalizations
were used to elicit responses. Primary tasks were 10
determine the number of pairs of gnatcaichers and
wrens at each site, identify and count unpaired birds,
and determine the color code of previously banded
birds.

During the periods 16-24 and 27-29 December,
intensive mist netting and color-banding of California
gnatcatchers was done by Bontrager in the vicinity of
Sand Canyon Reservoir. Forty gnatcatchers were
color-banded. Combined with visual surveys, the large
number of banded birds made it possible to reach what
was believed to be an accurate estimate of the number
of gnatcatchers in the Sand Canyon and Sand Canyon
Wash study sites.

Because of the need to obtain a relatively quick
snapshot of post-fire conditions, the standard Scientific

eview Panel 3-visit protocol was not used by
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Bontrager. The exceptions were the Sand Canyon
Reservoir and Sand Canyon Wash study sites, where
banding activity resulted in three or more visits 1o most
territories.  Portions of Sycamore Hills and North
Laguna Laurel were visited twice; all other sites re-
ceived one thorough visit.

Spring 1994 surveys

LSA mapped unburned and lightly burned paiches
of scrub and surveyed the entire burned area from 22
March to 23 April 1994, Patches of potentially suitable
habitat were visited only once; taped vocalizations
aided in searching for gnatcatchers and wrens. Nearly
all of the occupied areas identified were visited again
in May and June, with follow-up visits to many areas
during the period 13 July - 2 August. A good sense
of nesting status was obtained by more lengthy obser-
vation and focused cactus wren nest searches during
the May - August field effort.

Results
Vegetation

Not all areas burned with equal intensity. This
mosaic pattern is the result of at least four factors: 1)
terrain, 2) position of the vegetation relative to wind
direction at the time of burning, 3) the use of controlled
“backlighting” of the fire in certain areas, and 4) the
makeup of the vegetation at any given site. Post-fire
conditions varied from simple ash and charred stumps
in some intensively burned areas, formerly heavily
vegetated, to lightly burned areas where grasses and
forbs burned beneath shrubs that were only singed;
elsewhere there were pockets of completely untouched
vegetation. Many cactus (Opuntia spp.) paiches burned
completely, but those of sufficient size tended to
dampen the intensity of the fire, allowing some vegeta-
tion within these patches to survive the event intact.
Cactus in grassland tended to burn less severely than
cactus in coastal sage scrub and chaparral where fuel
loads had accumulated. In general geographic terms,
Laguna Canyon and other coastal canyons burned
hotter and more compietely than areas on the north and
west flanks of the fire, and consequently experienced
greater loss of vegetation. Based on our spring 1994
mapping effort, approximately 470 acres of coastal
sage scrub within the area of the Laguna fire were
unburned or burned only lightly. Most of this scrub
contains 20 percent or greater relative cover of cactus
and would, therefore, be classified as “southern cactus
scrub” under the County of Orange GIS Habitat Clas-
sification System {Jones and Stokes 1993).

Immediate bird impacts

Twenty-seven gnatcatchers (8 pairs, 11 singles) and
19 wrens (5 pairs, 9 singles) were found during surveys
of the general vicinity of the San Joaquin Hills Trans-
portation Corridor right-of-way in the first week fol-
lowing the fire. The resulis of these surveys suggest
that few birds perished in the blaze, at least in those
areas visited. Birds were widespread and common
within the fire perimeter, primarily in remnant paiches
of scrub and cactus where some cover remained, but
also in more devastated areas. All of the expected
species of birds were represented, including those
whose terrestrial or skulking nature might be expecied
to put them at greater risk in such a situation. The later
group included California quail (C allipepla californica),
Bewick’s wren (Thryomanes bewickii), hermit thrush
(Catharus guttatus), wrentit (Chamaea fasciata), Cali-
fornia thrasher (Toxostoma redivivum), and rufous-
sided towhee (Pipilo erythrophthalmus), as well as
California gnaicatcher and cactus wren. The numbers
of gnatcatchers and several other species observed
along the San Joaquin Hills T ransportation Corridor
route on October 30 and 31 were actually greater than
recorded on previous single-visit surveys. These sur-
veys did not produce numbers of cactus wrens as
impressive as those of gnatcaichers and other species.

Short-term bird impacts

By the end of the first week following the fire, bird
numbers had dropped substantially in the burned areas
that were surveyed days earlier. However, refugia of
unburned and lightly burned scrub were still occupied
by a small number of gnatcatchers, cactus wrens, and
other species at year’s end.

Results of LSA’s surveys of unburned areas north
and east of the fire are considered superseded by
Bontrager’s (1994 a,b) more thorough surveys of the
same areas (Fig. 1), discussed in the following para-
graph. Likewise, LSA’s (1994) documented observa-
tions of color- banded birds in these areas will ulti-
mately be incorporated in an additional analysis of
dispersal in these species.

Bontrager’s (1994 a,b) post-fire surveys and color-
banding revealed an increase in the number of gnat-
catchers since the previous breeding season (Fig. 1).
Some of these individuals were probably hatching year
birds from unburned habitat. There are, however,
reasons o believe that many of these “extra” birds were
fire-dispersed. Many unpaired birds behaved abnor-
mally, being especially restive and moving over great
distances (behaviors also observed during LSA's sur-
veys of the same areas). In contrast to gnatcatchers,
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post-fire surveys revealed almost no sign of fire-
dispersed cactus wrens (Fig. 1}

Spring 1994 bird surveys

Figures 2 and 4 show the locations of 12 pairs of
California gnatcaichers and 79 pairs of cactus wrens
located during spring surveys of the entire burned area;
for analysis here, we have assumed that all observa-
tions of “‘single” birds actually represent pairs. In our
experience, it is more likely that only one of a pair was
observed in such situations, rather than singles truly
representing unmated birds. Most birds were located
in northern, less severely burned, arcas and appeared
10 be occupying established pre-fire territories
(Bontrager personal observation; County of Orange
GIS). Also shown are preliminary findings (through 2
August) concerning nesting status and success.

Discussion
Bird morwality

1t is probable that the high numbers of gnaicatchers
and several other species recorded immediately follow-
ing the fire were primarily the result of: 1) increased
conspicuousness of the birds due to lack of cover, and
2) the ease of surveying large areas quickly. Cactus
wrens were presumably less conspicuocus and more
difficult to detect.

Cur observations of many birds surviving the fire
are consistent with most of the previous literature on
the subject. The indirect influence of fire (primarily the
temporary loss of habitat) has long been recognized as
being far more important than direct impacts (Leopold
1933). The observation of Chew et al. (1959) is the
exception; they found 43 dead mammals and two dead
birds in 0.7 ha following a Malibu, California chaparral
fire and suggested that the fire’s toll on wildlife was

1944 Califomis Gramcaicher Nosting Status
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" Figure 2. 1994 California gnaicaicher locations and nesting status within the Laguna study area.
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enormous. Howard et al. (1959}, Stoddard (1963),
Komarek (1969), and Biswell (1989) especially
downplay the loss of life due to fire, based largely on
their experiences with controlled burns, which typi-
cally burn less intensely than wildfires. Leopoid
(1933), Lawrence (1966), Catling et al. {1982), Chan-
dler et al. {1983}, and Pyne (1984) ook more moderate
positions, suggesting that fow birds and mammals die
in wildfires, but acknowledging that under certain
conditions (usually intensely burning fire) many ani-
mals may die.

Additional evidence of extensive gnatcatcher sur-
vival was obtained at Crystal Cove State Park in spring
1994. On the unbumed coastal terrace there (Fig. 1),
45 pairs of gnatcatchers represented a 125% increase
over the 20 pairs in 1993 (K.L. Pluff personal commu-
nication). Inland portions of the park burned, but the
fire did not cross Pacific Coast Highway along most of
this stretch.

Post-fire bird distribution

Based on surveys conducted by Jones & Stokes
Associates and Ed Almanza & Associates in 1992,
locations for over 400 California gnatcaichers in the
San Joaquin Hills and vicinity have been entered in the
Orange County GIS. Although these surveys were
extensive, they were not complete; areas such as the
U.C. Irvine Preserve and Turtle Rock area of Irvine
were not included. Moreover, vagaries in the GIS
output do not allow complete confidence in precise

. figures available at this time. The mapped localities for

approximately 50% of these birds burned in the Laguna
Canyon Fire. In the same area, locations for roughly
700 cactus wrens have been entered; the mapped
localities for approximately 75% of which are within
the perimeter of the fure.

For comparison with our survey resulis, we have
adjusted the 1992 survey data within the burn 0 127

SO RN AT

Figure 3. 1992 California gnatcather locations within the Laguna study area.
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Figure 4. 1994 Cactus wren locations and nesting status within the Laguna study area.

gnaicatcher pairs (Fig. 3) and 282 cactus wren pairs
(Fig. 5) by considering all singles (as explained previ-
ously under Results) and muliples in excess of two
(most likely represent family groups), as pairs. Note
that we would apply the same reinterpretation of bird
data from unburned areas, and thus do not guestion the
relative number of birds in the local populations that
were impacied by the fire, By this convention, the 79
pairs of cactus wrens still on territory within the burn
represent 28% of the 1992 total for the same area. The
shori-term impact on gnaicaichers is greater: the 12
pairs found on our surveys represent only 9% of the
1992 total. The fire’s impact on habitat is a ready
explanation, as extant scrub in the post-fire landscape
is disproportionately represenied by cacius.

The post-fire distribution of both species was fairly
predictable based on a visual analysis of remaining
habitat. Gnatcatchers were guite particular, requiring
a fair amount of relictual scrub, usually with & well-
developed herbaceous component. Gnatcatchers were
not present 4t any of several badly bumned sites that
appeared to have sufficient new growth of California

encelia (Encelia californica) by spring 1994. The
distribution of wrens was dependent upon the presence
of cactus, with the quantity of tall (>1 m) cactus closely
correlated to the number of wrens. Anomalous situa-
tions observed include: 1) seemingly suitable patches
of cactus with no wrens, 2) apparenily underutilized
large paiches of cactus, and 3) wrens occupying areas
that appear o devastated 1o support them.

One gnatcatcher known o be present within the
burn as late as 24 January was not found there during
the spring survey, We believe there was some rear-
rangement of bird distribution at the initiation of the
breeding season as birds became more territorial and
some searched for mates. It is possible there was some
movement back into burned areas at this time, as
appeared 1o be the case with several similarly sedentary
bird species {e.g., wrentit). Further evidence of
prenesting adjustment was obtained on the unburmed
coastal terrace at Crysial Cove State Park where the
125% increase in gnatcatcher pairs was only detected
well into spring; March 1994 surveys had suggested a
mere 40% increase (K.L. Pluff personal communication).
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Figure 5. 1992 Cactus wren locations.

Future prospects

Most of the birds that left bumed habitat will
probably never again occupy their former territories.
An increased mortality rate is expected among dis-
placed birds as they are forced to search for food and
shelier in poor and marginal habitat or suffer excessive
competition in better habitat. Reduced reproductive
potential in the first nesting seasons following the fire
is even more significant. Due to these combined
effects, a shori-term decline is probably underway in
the California gnatcatcher population of the San Joaquin
Hills. Within a year or two, the population is expected
to increase again in response 10 recovering scrub
habitat. It is possible the gnatcaicher population will
eventually exceed pre-fire levels, Regenerating coastal
sage scrub will be more open and potentally more
suitable for gnatcatchers and may temporarily expand
into areas that will ultimately retorn to chaparral. This
would, in turn, be followed by a gradoal population
decline to more closely match pre-fire levels as some
areas of coastal sage scrub reach senescence and

chaparral recovery continues, reducing habitat suitabil-
ity for gnatcatchers. However, shortened fire cycles
are known to turn some areas to grassland (Zedler et
al. 1983, Westman and O’Leary 1986). At Camp
Pendleton, Tutton et al. (1991) found that 80 percent
of known California gnatcatcher locations were in
areas that had not bumned in at least 16 years.

The optimistic scenario offered in the previous
paragraph is possible only because significant gnat-
catcher strongholds around the periphery of the San
Joaquin Hills were essentially unaffected by the fire. In
addition to these birds, the small number of gnatcaich-
ers occupying scrub refugia within the burn perimeter
are expected 1o contribute to recolonization of burned
portions of the San Joaquin Hills.

Cactus wrens may follow a different course in
recolonizing the San Joaguin Hills. The fact that wrens
presently outnumber gnatcatchers by approximately
seven 1o one within the burn perimeter should not be
taken as an indication that the wren population 1s closer
1o full recovery., Cactus wrens generally require cactus
scrub that is at least one meter 1all, a height that is not
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quickly attained by these relatively slow-growing planis.
Rea and Weaver (1990} emphasized that Benson (196%)
considered fire 1 be the chief limitng facior mn the
distribution of cactus in southern California. During
our 1993 and 1994 surveys, we have ohserved a great
range of response from burned cacms paiches, with
many badly bumed patches showing only weak signs
of recovery even several months after the fire. In
addition, two major scrub habitar areas around the bum
periphery (Bonita Reservoir area and coastal Crystal
Cove Siate Park) lack significant numbers of wrens 10
coniribute toward recovery of the population. These
factors lead us o believe that recovery 1o pre-fire levels
may take longer for cactus wrens than for California
gnatcatchers.
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