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This report presents results from the fifth year of avian surveys conducted in 1998, required
~
by USFWS after the Januxy 17. 1994 ARCOIFour Corners oil spill on the S a n Clara
River, in Los Angeles County, California. In addition to the areas immediately affected by
inundation of oil, two unaffected reference sites downstream have been included io allow for
comparison of bird population pzrameters becween the affecced and unaffected artas to assess
any injuries to birds from the oil spill. This year, five additional areas were sun.syed for
endangered species. Mechods used to conduct the assessment included point coufiis. tare
playback surveys, genera1 surveys. and endangered species monitoring - which included least
Bell's vireo, southwestern willolv flycatcher, and yellow-billed cuckoo.
Poin~count data in 1998 indicated that species richness urassignifican~lylower in the
aficted area compared to the re2rence sites. I n contrast to previous years, mezn relacive
abundance was not significantly different between areas. Similarly, no differences in mean
rela~iveabundance were found between arezs for the two most common water-rtlaied species
(killdeer and spotted sandpiper). Species richness was significantly ,oreater at Rtftrence Site I
compared to all o~herareas. Wirhin [he affected area. the diversity of sensitive riparian
obligate species was significantly higher at two loca[ions (Point 8, and Section 4).
T~voyellow-billed cuckoos and four scu~hwesternwillow flycatchers were found during our
sunleys. Least Bell's vireos uzrt present both ir! [he affecred area and reference sites - with
6 and 5 1 pairs, respecrive!y, a snbstantial increzse from 1996 (increase mostly within
Reference Site I). .3t two ot:her m a s sun-ej~ed,13 additional pairs were found. Compared to
1997. this year's productivity u . s significantly lower, except for at: Reference Siie I (where
i[ was only slighrIy lower:3.4 versus 3.6). Thirteen fledglings from [he affec~edarea. 120
tledglings from [he reference si~ts,and 19 fledglings from three other areas u.ert banded.
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1.0 Introduction
On 17 January 1994, an earthquake caused the rupture of an ARCOIFour Corners oil
pipeline in Santa CIarita, California. The oil spilled into the Santa Clara River at McBean
Parkway and spread approximately 17 miles to the Piru Creek confluence. In response to the
spill, the California Department of Fish and Game (CDFG) and the US Fish and Wildlife
Service (USFWS) on behalf of state and federal trust resources began conducting a
cooperative,preassessment to determine potentizl natural resource injuries. I n an effort to
assess impacts to these resources, namely wildlife and associated habitat, the CDFG and
USFWS initiated studies within the spill m a on macroinvertebrates, teleost fishes,
herpetofauna, and avifaunz. This documcnt reports the results from the fifth year of field
studies conducted in the spring and summer of 1998.

-

The natural resource trustees. U.S. Fish and IVildlife Service and California Department of
Fish and Game reached a 57.1 million dollar settlement in 1997 with Arco-Four Corners
Pipeline for natural resource injury from this spill. The settlement money is to be used for
restoration of natural resources lost in the oil spill. In order to conduct effective restoration
planning, the trustees have determined that additional monitoring of avian species is
warranted. Given this shift in the project's purpose, we made specific chanzes to the
methodology and analysis of the results. and added a Discussic7 section (Labinger and
Greaves 1997).
1.1 The Xfrzcred Area
The Santa Ciara River is one of the largest undammed rivers in Southern California,
stretching euc-west for approximately 110 kilometers (Fizure 1). The affected area is
midway ui:hin the watershed and supports a ~ w i e t yof sensitive riparian habitats ranging in
succession f ~ o memergent \vetland fresh~satermarsh to mature willow and cottonwood forest
and more disturbed areas of giant reed (.4ntndo donar), tamarisk (ta~narirsp.) and mulefat
(Baccltaris jalicifolia) scrub. Several large freshqsater marsh habitats are present which
sp.), cattail (Tvpltus sp.). and young willow (Salk sp.) and
contain emergent bulrush (JNIICUS
cottonwood (Populus sp.) trees. In addition, much of this stretch of the river is contiguous
with native upland habitars such as coastal sage scrub and oak woodland.
The abundznce and distribution of birds appears to be direcrly related to the quality and
quantity of available habitat. Since western riparian ecosystems are among the most
productive habitats for birds in North America and among the rarest (Krueper 1992), it is not
surprising that many parts of the river supports a rich diversity of birds, including a number
of endangmd, threatened, and sensitive spxies. Some of this section of the river is included
within US Fish and Wildlife Service Critical Habitat designation for the state and f~derally
endangered least Bell's \*ire0(Vireo bellii pusillus).
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2.0 Methods

In 1994, two reference sites were chosen as control areas for comparison to the spill area
(affected area). The reference sites are located downstream of the spill area near Santa Paula
approximately 20 and 25 miles, respectively (Figure 1). Each site is 4.5 km long and
combined (9 km) they are exactly half the size of the affected area. Reference sites were
chosen according to several criteria: 1) vegetation composition was similar to that found
within major portions of the affected area; 2) both sites supported least Bell's vireos,
allowing for species specific comparisons; 3) they were in close. proximity geographically;
and, 4) they were topographically similar to the affected area (i-e. east-to-west river flow
within the same river valley). Sites were not chosen up river from the spill area due to the
absence of comparable habitat. Although the reference sites were located downstream of the
spill, the sites should have been uncontaminated since the oil was contained by several
earthen dams 20 miles upstream, and most of the oil was cleaned from the river before heavy
rains could wash it past the affected area (T. Abajian, USFWS, pers. corn.). The location of
all counting points is presented in Figures 2, 3, 4, and 5.
The overall study design in 1998 was similar to the previous four years (Labinger et al.
1994). In general the study was composed of [wo parts: 1) impacts to the avian community,
and 2) impacts to endangered species. including monitoring of known least Bell's vireo subpopulations (Labinger et al. 1994). Project design emphasized comparisons between points
within the affected area, and between [he affected area and reference sites (non-affected
areas). This approach allowed us to test the hypothesis that bird population parameters vary
with respect to degree of habitat damage. Testing the validity of such a hypothesis forms the
basis of many damage assessments (USDI 1994).
Methods employed in the study included point counts, tape playback surveys for chree
endangered species (western yellow-billed cuckoo Cocqzus ainencanus occidentalis,
southwestern willow flycatcher E~npidonaxtraillii extimus, and least Bell's vireo), general
bird surveys, and least Bell's vireo population monitoring. In an effort to better understand
factors affecting vireo nesting success, specifically from cowbirds, the 1998 monitoring
began earlier than in previous years (late April) and was more intensive. Specifically,
monitoring efforts were increased significantly along Reference Site I (Santa Paula to
Saticoy). Since no cowbirds were being trapped along the river in 1998, we atte'mpted to
locate as many vireo nests in this area as possible in order to assess potential impacts to the
vireos from cowbirds. This segment presented an ideal opportunity to examine cowbird
interactions because more than half the river's population of vireos was found within this
section.
This year we further increased our survey area to better understand the distribution of
endangered species and subsequent restoration planning. Five additional areas were chosen
based on their high quality riparian habitat and prior history of supporting breeding least
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Figure 2. A portion of the Affected Area along the Santa Clara River. point
count st:ltions 1 - 16. Los Anzeles County, California.
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Figure 3. A portion of the Affictzd Area along the Smta Clara Rivsr. point
count stations 1.7 - 36, Ventura and Los h g e l e s Counties, California.

i==--=

Low Flow Channzl
Scale: 1 inch = 2,000 ffct

Page 6

Bell's vireos (SEB 1993). The locations of these additional areas are: 1) Along the Harbour
Boulevard area (first year surveyed); 2) between Highway 101 and Victoria Avenue; 3) at the
confluence of sespe Creek and the Santa Clara River; 4) the California Fish and Game Fish
Hatchery area east of ~illm'ore;and, 5) McBean Freeway upstream one mile (Figure 1).
Methods employed in these-surveys included tape playback for the threeendangered species,
general surveys, and least Bell's vireo monitoring.
The study included an assessment of habitat parameters at count points. Habitat data was
collected at each of the 54 points used for counting birds. Percent coverage of each habitat
parameter was estimated visually within a 100 meter radius around each point. Parameters
included: standing water; open ground; ruderal; forb; emergent wetland; shrubs - willow sp.
< 2m high, cottonwood sp. < 2m high, mulefat, giant reed, tamarisk, miscellaneous sp.;
and trees - willow sp., Fremont cottonwood (Populus fremontii), black cottonwood (Populus
trichocarpa) .
2.1 Quality Control
All field work was conductkd by Z. Labinger, J. Greaves, and D. Kisner. Both of the
authors (Labinger and Greafes) are biologists that have 20 years of professional experience
in field ornithology, including experience with the methods employed here. D. Kisner has 5
years of intensive field work experience, including experience with the methods employed
here. He worked in conjunction with one of the authors but did not participate in the vireo
nest monitoring.

Specific training procedures were conducted prior to data collection and are outlined in
Labinger et al. (1994). Field data were inspected daily for accuracy and completeness.
2.2 Statistical Analysis

All pertinent data were entered into IBM-compatible computers by 2. Labinger. After all
data were entered, hard copies were printed and compared with original data sheets by
reading data aloud to a second biologist.
Statistical analysis concentrated mostly on point count data. We calculated mean relative
abundance for each species from combined data of the two observers. Relative abundance
and species richness (number of species) were determined for each point. Relative abundance
data deviated slightly from a normal distribution; whereas, species richness followed a
normal distribution. To be conservative, we used the nonparametric Mann-Whitney U
method to test the relationships between points within the affected area, and between the
affected area and reference sites (Ryan et al. 1985). In this report we have not statistically
analyzed the results in relation to data from previous years; however, comparisons are
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discussed in the Discussion section.
The estimated percent cover of the habitat parameters were compared between points within
the affected area and between the affected area and reference sites. Some parameters were
combined such as shrub and tree cover and used as one statistical parameter. Multiple
regression analysis was employed to examine possible correlations between habitat
parameters and avian point count data (relative abundance and species richness).
The scope of this study did not include exhaustive literature search of historical data for the
study area. Most of this information is in private documents since all the affected area is
private property. Much of the information that is available can not be used for statistical
comparisons due to differences in data collection methodology.
3.0 Results
3.1 General Surveys
All species detected during general surveys and point counts are listed in Table I. A total of
105 species were detected throughout the study area. Of these, 24 species (representing

approximately 25% of the total) were detected -mly during the general surveys.
General productivity data were not collected in a consistent manner and with comparable
effort, and therefore are difficult to analyze statistically. We did collect direct breeding
evidence for 43 species. Among these is a new breeding species for the study area: Wilson's
Warbler (this species is slowly increasing its range southward within southern California),
Highly detectable species such as the waterbirds may yield more reliable data. Juveniles were
observed for each of the following waterbird species: green heron, black-crowned night
heron, mallard and killdeer. Fewer nests of the ground nesting species (killdeer and spotted
sandpiper) were found compared to previous years. This was the first year that spotted
sandpiper juveniles were not observed despite at least one known nest and an extra observer
compared to previous years. This may be the result of low food availability or a delayed
breeding cycle due to late rains and flooding. The data do not indicate any significant
differences in the number of juveniles of other species between the affected area and
reference sites.
3.2 Point Counts
The mean relative abundance for each species is presented by study area section and
reference site in Table I. Species richness and total mean relative abundance is presented in
Table 11. Mean relative abundance of all species combined was slightly greater at the affected
area, but not significantly different from the reference sites. However, closer examination of
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tlie data reveals an exceptionally large mean relative abundance for section 2 in the affected
area (65.50). This large number is partially the result of a large flock of western gulls (250300) that were using a portion of the river bottom near point 18. However, differences are
still not significant after removing these individuals from the analysis.
In contrast, mean species richness per point was significantly greater at the reference sites
than at the affected area. This difference appears to be mainly the result of Reference Site 1
where 27 species were detected. However, differences between sections and reference sites
become minimal when examining the total species richness. This point illustrates the
importance of scale and resolution when analyzing such data. No trends were found between
points within the affected area in relative abundance or species richness. In other words,
these parameters did not increase or decrease in relation to distance from the initial spill
area.
Relative abundance of the three most abundant species is presented in Table 111. As with
most census methods, point counts tend to be more accurate for abundant species (Verner
1985). Therefore, three of the most abundant species were analyzed separately (common
yellowthroat. song sparrow, and house finch). Only the common yellowthroat showed a
significant difference where mean relative abundance was lower at the affected area
compared with the reference sites.
The relative abundance of water-related species was also examined separately (Table 111). All
of these species spend a majority of their time foraging and/or nesting on the ground near
water, and therefore, were more likely to be directly affected by the oil spill. The relative
abundance of the two most common water-related species, spotted sandpiper and killdeer, did
not vary significantly between the affected area and reference sites. The relative abundance
of the less common waterbirds (all fish-eaters: great egret, great-blue heron. snowy egret,
green heron, and black-crowned night-heron) were pooled for analysis to increase the sample
size. Relative abundance of these species combined was significantly lower in the affected
area than in the reference sites (P=0.014). The relationship between mean relative
abundance of these three water-related species and points along the affected area and
reference sites is graphed in Figure 6,
"

We examined the distribution of sensitive riparian obligate species to determine areas of high
diversity. Figure 7 shows two graphs: A) the total number of species (richness), and B) the
number of sensitive riparian obligate species plotted for all count points in the study area.
Total species richness is fairly evenly distributed over most points. In previous years,
Reference Site I supported a significantly greater number of species. This year, however,
Reference Site I had a similar number of species to other sections but each point within the
site supported a consistently large number of species. In contrast, sensitive riparian obligate
species show much more variation in number. Areas of high diversity of these species
include the Magic Mountain area (point 8), Salt Creek down to Las Brisas (points 27 - 36),
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Figure 6.

The relationship between mean relative abundance and count points along the
affected area and reference sites for several water-related species (Santa Clara
River, California).
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The relationship between points along the affected area and reference sites and:
A. the total number of species detected per point; and B. the total number of
sensitive riparian obligate species per point (Allen's hummingbird, least Bell's
vireo, warbling vireo, Swainson's thrush, blue grosbeak, yellow-breasted chat,
and yellow warbler).
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and reference sites I and 11. These areas are discussed in more detail within che context of
Sensitive Species Accounts and the least Bell's vireo habitat use and distribution.

3.3 Habitat Relationships
The results of estimated percent cover of habitat parameters for each point is presented in
Table IV. We used multiple regression analysis to examine each of the habitat parameters
(and combinations) in relation to mean relative abundance and species richness. Mean
relative abundance did not correlate significantly with any of the habitat parameters.
However, species richness was significantly negatively related to the number of habitat
parameters present at a point, and the tom1 tree coverage (Figure 8). The combined
regression equation is: Species Richness = 27.6 - 0.519 Habitat Parameters - 0.0748 Total
Tree, r-squared = 12.9 %, P = 0.029.

-

3.4 Endangered Species Surveys
This is the second year that all three endangered species were detected within the study area.
The locations of all individuals of the three endangered species are presented in Figures 9 14. Observatims and monitoring accounts are as follows.
3.4.1 Yellow-billed Cuckoo
At least two yellow-billed cuckoos were heard approximately 500m upstream of the affected
area (McBean Freeway) on 14 July (Figure 9). The birds repeated their congeneric (both
sexes) vocalization several times seemingly not in response to a taped playback. These birds
were not observed. No cuckoos were found on two subsequent searches of this area and were
presumed to have migrated through the area.

3.4.2 Southwestern WiIlow Flycatcher
Figure 11 shows the location of a territorial southwestern willow flycatcher within Reference
Site I. One individual was first observed singing here on 1 June. The bird was monitored
during four subsequent visits (5, 13 and 20 June, and 16 July). Activity was always focused
within aone acre area, and included singing, calling and territorial response to taped
playback song and human presence. No other bird or accually nesting was observed. The
habitat was appropriate for breeding, consisting of a mature old growth willow stand with a
lush understory of mugwort, blackberry and poison oak, and some standing water nearby.
Two willow flycatchers were observed downstream of Reference Site I at the edge of the Los
Olivas Golf Course on 9 June (Figure 14). Both birds were singing and foraging, although no
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Table IV. Habitat parameters at each of the 54 points used to count birds. Numbers are estimates of percent cover in a
100 meter diameter around each point.
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nesting activity was observed. These individuals were not found on two subsequent surveys
of the area. As this particular area is also a dry, shrubby location, we presumed that the
flycatchers were migrants and did not breed in this location. Finally, a fourth singing
individual was observed at Reference Site 11, near point 12, but was not detected on
subsequent surveys (Figure 12).
3.4.3 Least Bell's Vireo
Least Bell's vireos were found at three locations within the affected area (Magic Mountain,
Salt Creek, and Las Brisas; Figures 9 and 10)' at the two reference sites (Figures 11 and
12), and at two locations outside the original study area: Fillmore Fish Hatchery (Figure 13),
and in area between Highway 101 and Harbour Boulevard (Figure 14). General population
and productivity parameters for all vireo sites are presented in Table V. Vegetation used for
nest support is presented in Table VI. Productivity per successful pair was relatively high at
the reference sites and otherareas; where as, productivity was significantly lower at affected
area. However, productivity per pair (including non-successful pairs) was relatively low,
especially at the Magic Mountain area of the affected area and at Reference Site 11.
:

-

Affected Area. In 1998, we again found evidence of only one pair of least Bell's vireos at
the Salt Creek location. At least three pairs of successful vireos (possibly 5 pairs present)
were found between Las Brisas Bridge upstream to point 32. Two pairs were found again in
the Magic Mountain area: one in the same territory which was unsuccessful; and the other,
in a new territory approximately 500m downstream which was successful. Four of the 15
adults found in the affected area were banded as nestlings in 1994 ( I ) , 1995 (2). and an
uncertain year.
Both vireo pairs were parasitized at the Magic Mountain Area within Section 1 of the
affected area. This resulted in only two fledglings from one of the nests.
Reference Sites. A total of 57 males were found at the two reference sites: 43 at reference
site I and 14 (same as in 1997) at reference site 11. Of 51 females at the reference sites, at
least 40 were at reference site I and 11 at reference site 11. Productivity at reference site 1
was significantly higher than at either reference site 11 and slightly higher than.at the affected
area. In 1998, a total of 12 nests were parasitized, a significant increase over the past years
where we found only three nests parasitized, all in 1994. Parasitism occurred throughout the
study area except locally at Salt Creek and Las Brisas areas. In contrast to previous years,
mean relative abundance data from the point counts indicate that cowbirds increased
significantly within Reference Site I, which in 1998 had numbers similar to those of Sections
1 and 4 within the affected area (Figure 15).
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Plant species used by least Bell's vireos for nest host' on the Santa Clara River in
Ventura and Los Angeles counties, California, during 1998.

Nest hosts

1993

1995

1996

1997

1998

36

24

43

76

104

.

Totals

Ahus rhombifolia
Artemisia califomica
Artemisia douglasiana
-4rtemisiatridentata
Atriples lentiformis
Atundo donay
Baccharis salicifolia
Brassica geniculata
Conyza canadensis
Populus fiemontii
Populus trichocarpa
Prunus sp.
Rhus integnfolia
Tanarisk sp.
Tosicodendron di~.ersilobum
Salis spp. (1iiillo\v ~pecies)~
Sanlbucus mesicana
Total

283

Does not Include where another plant species provided all or most of the actual nest concealment; for
example, giant reed provided such cover for an additional 15nests, 6 of which were wholly concealed
by giant reed; thus, 13 of 23 nests were successful that had giant reed as host or major cover.
Includes arroyo, narrowleaf, red, and yellow \ v i l l o ~ ~
(Salrx
s
lasiolqlis, 5. cxiAnta, 5 . laeiisata,
5. [ajianlfra, respectively).
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Figure 24.

The relative abundance of brown-headed cowbirds (black squares) and least
Bell's vireos (diamonds) detected per point along the affected area and reference
sites in 1998, Santa Clara River, California.
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Banding Results Greaves banded 168 nestlings, of which 152 were successfully fledged: 13
from the affected area, 120 from the reference sites, and 19 from the other sites. ~ll-such
fledglings were banded with a US Fish and Wildlife numbered aluminum band on one leg
and a drainage band (colored plastic) on the other leg. One male vireo, banded as a nestling
on the San Luis Rey River, San Diego County, in 1993 (Kus, 1993) was again present at
reference site I in the same territory used in 1995, 1996 and 1997. This territory is in the
vicinity of another territory held by two vireos (from 1991-94) thai were banded as nestlings
in San Diego County (SEB 1993). A three year old fem?!e, banded as a nestling on the San
Luis Rey River in 1995, also returned for its seccad known year near the location in
Reference Site I1 where it was found in 1997 (Kus, Fers. corn.).
3.5 Sensitive Species Accounts
Great Blue Heron (Ardea herodias)
Great blue herons are listed on the California Natural Diversity Data Base as a species that
warrants monitorins. Along the central and south coast, breeding sites of this species are
increasingly uncommon (Garrett and Dunn 1981, Lehman 1994). They require marsh,
riparian and grassland for foraging and mature, tall trees for nesting.
Great blue herons were found in low numbers throughout the study area. This species is most
common on the lower Santa Clara River within the reference sites. One active nest was
observed at. the Sespe Creek confluence. At least six juveniles were also observed: three in
Reference Site I , two at Reference Site 11, and one within Section 4 of the affected area.
Great Egret (Casmerodius albus)
Great egrets are listed on the California Natural Diversity Data Base as a species that
warrants monitoring. Breeding sites are increasingly uncommon throughout much of southern
California (Garrett and Dunn 1981). Great egrets require marsh, riparian, grassland or
agricultural fields for foraging and mature, tall trees for nesting.
Only 2-3 individuals were found within the study area. and limited to the reference sites. No
nesting or juveniles were observed.
White-tailed Kite (Elanus leucurus)
White-tailed kites are a California Species of Special Concern. Although breeding populations
fluctuate greatly, declines continue to be recorded throughout California (Lehman 1994).
Kites forage over open habitats such as marsh, grassland and savannah, and nest in trees in
riparian and oak woodland. Their diet is composed primarily of small mammals.
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As in 1997, at least four pairs of white-tailed kites were found within the study area in 1998
and in similar locations. Each reference site had a pair, and within the affected area, one pair
was observed within sections 1 and 2, and a second pair was observed in Section 4. At least
4 kites fledged from a nest north of Magic Mountain (affected area), six juveniles were
observed near point 17, at least 1 juvenile was observed at each of the reference sites.
Cooper's Hawk (Accipiter coopen)
The Cooper's hawk is a California Species of Special Concern. In southern California'birds
are mostly resident, however populations are augmented in winter with northern birds.
Cooper's Hawks are uncommon breeders in Southern California but fairly evenly distributed
where appropriate habitat exists (Garrett and Dunn 1981, Lehman 1994). Nests throughout
most of California from March through July. During the breeding season they require
woodlands (preferably live oak and riparian) adjacent to semi-open habitat where they feed
primarily on small birds.
Coopcr's hawks were observed at all sections of the affected area, reference sites and along
area'downstream of Highway 101. One nest was found outside of the study area, just
downstream of Victoria Bridge, although juvenile birds were observed at Section 1 and at
Reference Site I. During the first two years of this study. Cooper's hawks were also
documented breeding (nests located) within sections 1, 2, and 3.

Horned Lark (Ere~noplzilaalpesrris)
Horned Larks are a California Species of Special Concern. They are resident throughout
California in areas of large open grassland and agricultural fields. Although large flocks can
be seen during the winter, breeding appears to be more uncommon (Garrett and Dunn 1981).
Horned larks were observed along Section 1, Reference Site I, above McBean Freeway, and
downstream of Highway 101. All birds are using ruderal fields adjacent to the river bottom.
In addition, breeding evidence was noted this year: two adults were seen carrying food at the
north side, lower portion of Reference Site I.
..

Loggerhead Shrike (Lanius ludovicianus)
The Loggerhead Shrike is a California Species of Special Concern. They are resident along
the central and south coast. where numbers increase in the winter. Further inland, shrikes are
locally common in open areas of grassland and scrub and are uncommon breeders along the
mountains and coastal plain (Garrett and Dunn 1981, Lehrnan 1994).
A family group of five shrikes were observed on 2 July along the upland lower portion of
Reference Site I, southside (near United Water Conservation District). A shrike nest was
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fbund in this area in 1994. This is one of the only areas this species has been found within
the river bottom, despite known populations along the adjacent mountain ranges (Labinger,
unpublished data).
Yellow Warbler (Dendroica petechia)
The yellow warbler is a California Species of Special Concern. This neotropical migrant is
fairly .common locally where mature riparian woodland exists. Numbers have been
decreasing steadily throughout California, especially in southern California (Garrett and Dunn
1981). Nests in the upper canopy of riparian trees, commonly willow species.
Yellow warblers are found throughout the study area, but are significantly more common at
reference site I where relative abundance this year is 4 to 6 times greater than in other
sections (Table I). Very low populations exist along the upper portions of the study area
(Sections 2 and 3) where only 4-5 pairs were present. This is unexpected given the extent of
seemingly suitable habitat along these portions of the affected area. Yellow warblers appear
to be highly susceptible to cowbird parasitism which may partly explain their low numbers
within the affected area. As in past years, we observed one instance of yellow warblers
feeding cowbird fledglings.
Yel low-breasted Chat (Icreria virens)
The yellow-breasted chat is a California Species of Special Concern. This neotropical
migrant is locally common to rare in riparian woodland of southern California. Numbers
have been decreasing steadily throughout California, especially in southern California
(Garrett and Dunn 1981). Nests in low, thick riparian vegetation.
Yellow-breasted chats are patchily distributed over available habitat within the study area.
They are much more common at the reference sites where relative abundances are 5 to 10
times greater than in the affected area (Table I). Only 1-2 pairs were present along sections
1, 2 and 3 within the affected area, despite the presence of seemingly suitable habitat along
those areas (at least six males are present along Section 4). They too may be adversely
affected by cowbirds; a pair was observed feeding a fledgling cowbird at reference site I in
1996.
4.0 Discussion

4.1 General Bird Community

We found significant differences in several bird population parameters both between the.
affected area and reference sites, and within the affected area. Species richness (i.e. number
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of species) was significantly greater in the reference sites, especial 1y reference site I , but
showed little difference between sections within the affected area. However, limiting the
analysis to sensitive species of riparian obligates, we found that both relative abundance and
species diversity was significantly higher along portions of sections 1 and 4 (in addition to
reference sites). Although many factors can affect overall bird distribution, these results
probably reflect significant differences in habitat quantity and quality which are specific to
riparian obligate species.
This is the third year in a row that no trends were found between points within the affected
area in relative abundance or species richness. In 1994, species richness and the relative
abundance of several species, including waterbirds, were positively correlated with distance
from oil spill origin. This may indicate that significant oil related impacts are now minimal.
In addition, this is the second year that no significant differences were found between the
affected area and reference sites in the relative abundance of the two most common waterrelated species, killdeer and spotted-sandpiper. Killdeer numbers appeared to increase
significantly from 1997, however, spotted sandpipers were in similar low numbers. Last year
we explained that their low numbers were probably due to vegetative growth from low flood
events. However, several major floods occurred in 1997198, again scouring much of the river
bottom. Killdeer, being a common species are probably able to respond faster to such
changes (immigration from surrounding areas); whereas, the more uncommon spotted
sandpiper would have much lower local recruitment.
Flooding of the river bottom and subsequent scouring removed much of the lower shrub
layer and emergent wetland vegetation (see below). Common yellowthroat and song sparrow
may have been impacted by loss of this particular habitat in that their numbers were
significantly lower in 1998 compared to 1996 and 1997. Two wetland species were absent
from our surveys this year: virginia rail and belted kingfisher. The former may have also
been adversely impacted by flooding and scouring. However, kingfishers should not have
been directly impacted. Belted kingfishers have been uncommon throughout this study period
with a maximum of 2 pairs known per season.
The results of the habitat parameters' analysis were similar to last year. The only factors
significantly correlated with bird species richness were: 1) the total number of habitat
parameters found at a point (habitat diversity); and 2) total tree cover. However, both of
these correlations were negative. In other words. the number of bird species decreased with
increased habitat diversity and tree cover. This result is contrary to expected. One problem
with this analysis is that habitat parameters were estimated within 100 meter circles;
whereas, birds were detected up to 350 meters from count points. One way to correct for this
would be to limit the analysis to birds detected within 100 meters, but sample sizes might be
too small for statistical analysis. A better solution would be to increase the amount of habitat
sampling around points.
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., The vegetation analysis did show a significant decrease in tree cover compared to 1997. As
these data were collected from sites along the river's edge, much of this tree loss is probably
the result of deep scouring during flooding. In several areas, relatively large sections of
mature cottonwood/willow forest was lost. In addition, several areas within the affected area
were bulldozed (points 6 - 9, 31 - 32, and at reference points 11 - 13 and 14 -15. This
caused several problems: 1) loss of trees and other riparian vegetation; 2) increased
probability of flood damage due to faster river flow; 3) creation of large debris dikes (6-8m
tall and running 1-2 kilometer stretches) within the river bottom that effectively isolating the
remaining riparian vegetation from the lowflow channel. Much of the remaining vegetation
bordering the outside of these dikes eventually dies, and Arundo thickets become dominant.
4.2 Endangered Species
Western yellow-billed cuckoo
The yellow-billed cuckoo is an insectivorous neotropical migrant. It occurs throughout North
America and is divided into eastern (C. a. anzericanus) and western subspecies. Western
yellow-billed cuckoos arrive late in the season at the end of June through the beginning of
July and stay until late August and September (Laymon & Halterman 1987). In general, this
species requires broad woodlands of even-aged growth, preferring older growth cottonwood
or other canopied riparian woods for breeding sites (Gaines and Laymon 1984). Highly
specific foods occurring in cyclic infestations (such as hairy caterpillars and tree frogs) are
also important determinants in cuckoo distribution and productivity (Laymon & Halterman
1987).
The western yellow-billed cuckoo is listed state endangered and has no federal endangered
status. Historically cuckoos were widespread in the state, but have declined to only three
small populations (Gaines & Laymon 1984). Although detailed historical data are lacking
from the South Coast region, cuckoo breeding has been documented along the Santa Clara
River (Willet 1933). More recently, a cuckoo was observed between 23 June and 4 July
1979, on the Santa Clara River within the area affected by the oil spill (Webster in Garret &
Dunn 1981). A dead cuckoo was found in the parking lot at Magic Mountain (adjacent to this
years individual) on 3-5 July 1981 (specimen at CSU Northridge, California; -Layman pers.
corn.). Finally, in July 1992, a cuckoo was heard within the affected area in section 3
(Holrngren M. pers. corn.).
Last year, the first cuckoo was detected during the four-year study. The location of that
cuckoo at the Magic Mountain area was one of the areas most impacted this year by flood
control efforts. Before 1998, this was one of the broadest stretches of riparian woodland
along the river, including many older growth Frernont cottonwoods. Presumably to protect
the rapidly eroding northeast bank, a large swath of forest (approximately 50m wide and
500m long) was bulldozed and tall dikes built up along its sides (see discussion of dike
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impact above). Although its difficult to say whether these activities were the main cause of
cuckoos being absent this year, such habitat loss is a critical problem for this species.
Cuckoo distribution and possible breeding within the study area has not been adequately
assessed due to limited late season surveys. As this species has a later arrival and breeding
chronology than least Bell's vireos, more intensive surveys and monitoring of appropriate
habitat are required in later in the season (July and August).
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Southwestern willow flycatcher
The willow flycatcher is a small, insectivorous neotropical migratory species ranging broadly
from the east coast through most of the lower 48 states and parts of Canada. Willow
flycatchers breed in a variety of wet habitats, particularly swamps and riparian thickets,
especially willow (Garrett & Dunn 1981). Formerly widespread in the southwest and
sporadically distributed in California, the species has declined in recent decades.
There are three recognized subspecies of willow flycatcher in California (all are State
Endan~ered),of which the southwestern race (recently listed as Federally Endangered) is the
most likely to occur in coastal southern California (Schlorff 1990). A few small populations
persist in coastal southern California, including one on the Santa Ynez River, Santa Barbara
County (Unitt et al. in prep), and one on the Santa Margarit? River in San Diego County
(Buck, pers. co~n.).On the Santa Clara River, no breeding birds have been documented in
recent years within the area affected by the spill. However, Webster (in Garrett & Dunn
1981) encountered several singing males, between June and July 1979, assumed to be
breeding, within the study area.
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We have observed several, apparently non-breeding individuals during this study: 1994 - a
singing, territorial bird at reference site I1 (Labinger et al. 1994); and 1995 - two non-singing
individuals along section 3 of the affected area (Labinger et al. 1995). The Habitat in which
the territorial bird was found in 1997 appears to support excellent conditions for breeding:
willow woodland, interspersed with ponds of standing water, and open and shaded areas of
emergent wetland. In 1998, of the three birds observed. one appeared to be territorial within
appropriate breeding habitat. Unfortunately it was located in an area that was.difficult .to visit
and was subsequently not monitored sufficiently to assess breeding status. Despite these
annual occurrences, no locations appear to be used consistently unlike their high degree of
territory tenacity found in other regions (Holmgren and Collins (eds) 1995, Tibbits et al.
1994, Whitfield 1990).
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k a s t Bell's vireo
The least Bell's vireo is a small insectivorous neotropical migrant which nests in the low
vegetation associated with thickets of willow and mulefat in riparian woodlands. The least
Bell's vireo is one of the four subspecies recognized in North America (Brown 1993).
Formerly widespread in California, the species underwent a dramatic decline in abundance
and range during the first half of the 20th century (Grinnell and Miller 1944; Gaines 1977).
I t was designated an endangered species by the California Fish and Game Commission in
1980 (CDFG 1986) and was listed as endangered by the Federal government in 1986 (FWS
1986).
The species arrives in late March through April and departs from late August through
September. Nesting usually begins several days after pair formation. Nests are typically
placed in the fork of a shrub, small tree or in weeds, suspended within a meter of the ground
in dense scrub vegetation found in or adjacent to the river bottom (Gray and Greaves 1984).
Although the historic breeding range of least Bell's vireos extended throughoutdthe lowland
valleys of California, USA, and northern Baja, Mexico (Wilbur 1979 and 1980), the present
breeding range is limited to about 50 locations from Santa Barbara County south to San
Diego County, where the majority of the U.S. population is found (Franzreb 1989). They
have been observed within the affected area over the past decade (Independent Environmental
Consultants 1993; Labinger et al. 1994) and breeding was documented by Holmgren (1992).
Several other small sub-populations exist on the lower stretch of the Santa Clara River
outside the spill area (Labinger et al. 1994). Annual surveys were conducted from 1991
through 1994 as part of a cowbird trapping program for the lower river in Ventura County
(SEB 1991, 1992, 1993). Data on least Bell's vireo nesting and productivity on the Santa
Clara River has been compiled annually since 1991.
Annual changes in least Bell's vireo populations within our study area vary between locations
(Table VII). In general, total pairs within the affected area and reference site I1 have
remained relatively stable, but with increasing distribution from central locations (e.g.
spreading down river from Salt Creek, and down river and south river from Timber Canyon,
respectively). In contrast, at reference site I, vireos increased steadily by 20 -30 percent
each year since 1991, with an almost 40 percent increase from 1996 to 1997. Least Bell's
vireo populations elsewhere appear to be increasing more rapidly compared to the Santa
Clara River, from approximately 300 pairs (1974- 1985, Franzreb 1989) to over 1.000 pairs
in 1997 (FWS 1998). This increase is being attributed in part to removal of cowbirds from
habirats near major breeding populations and improved protection of riparian woodlands
along major rivers of southern California (FWS 1998). These important issues, cowbird
control and habitat protection, require more attention on the Santa Clara River. Cowbird
impacts are discussed below in Section 4.3.1

DRAFT Labi~lgerand Grearees 1998

Page 38

'
Table VII. Least Bell's vireo productivity on the Santa Clara River, Ventura and Los Angeles counties,
California, during 1994-1998.

Males
Pairs
Young produced
Young per pair
Co\sls present
Cowbird conmol

9
5
3
0.6
1.e~
no

2
2
9
1.5
yes2
no

7
6
12
2.0
xes
yes

10
6
19
3.2
yes
ves

9
6
' IS
2.5
yes
no

7-

.

3
1

L

25
26
77

11
13
33
2.5
no
ves

2.9

no
ves

40
34
123
3.6
no
yes

43
40
136
3.4
yes
no

Reference Site I1
Males
Pairs
Young produced
Young per pair
Cows present
Cowbird control

9
7

17
2.1
yes
ves

S
S
19
2.4
yes
ves

8
8
9
1.1
yes
ves

14
10
32
3.2
\:es
ves

Other h a s 3
Males
Pain
Young produced
Young per pair
Cows present
Cowbird control

--

---

-----

-----

----

no
yes

no
ves

no
yes

---

-----

14
10
12
1.2
no
Yes

,

18
13
30
2.3
ves
no

r
I

-.-

Grand total pairs
Grand total young4
Grand total young per pair

7

'

.

-

Reference Site I
Males
Pairs
Young produced
Young per pair
Cows present
Cowbird conmol

.r..

25
53
2.1

24
88
3.7

40
98
2.5

60
186
3.1

70
193
2.8

Cowbird happing in 2 Reference sites and Fillmore, 1994-97; no cowbird trapping in 1998.
Cattle were removed From Salt Creek area, and they raised young successfully in 3 of 3 nests. Cattle present in Salt Creek
area during other years, 1994, and 1996-98.
Other areas are Fillmore Fish Hatchery, Sespe Creek confluence, a n d down sheam of US-101to near the river mouth.
Total young is 3 nl inimum because survey eifort varied from year to year.

C

* I

Several adults that were banded as nestlings on the San Luis Rey River, San Diego County
returned again this year. Over the past four years we have documented the dispersal of vireos
within the Santa Clara River watershed including individuals moving between the reference
sites and the affected area, and between watersheds to the north and the south. Data obtained
from these recaptured birds provide important information about site tenacity and dispersal.
Combining the data from several different banding studies, we have suggested that enough
gene flow occurs between populations to consider least Bell's vireos a panmictic species
(Greaves and Lab inger 1997).
It is difficult to account for the sub-population size and density differences between locations
within the study area. Differences in productivity between locations may have more to do
with habitat quality than habitat availability. For example, vireos were successful at the Salt
Creek sight only in 1995 when cattle had been removed. The habitat was not trampled and
few cowbirds were observed (Labinger et al. 1996). In the Magic Mountain area, flood
control projects bulldozed a swath between the two existing territories (see yellow-billed
cuckoo discussion above). Other possible factors are discussed below.

4.3 Factors Affecting Bird Populations

The decline of many ripzrian obligate species in the western United States is believed to be
the result of habitat loss and degradation from agriculture, pesticides and herbicides,
livestock grazing, water diversion projects and continued urbanization of riparian corridors.
In addition, brood parasitism by brown-headed cowbirds (a bird which lays its eggs in other
species' nests to be raised by the hosts) appears to be suppressing productivity of host species
such as least Bell's vireos and southwestern willow flycatchers, and may hinder the recolonization of former breeding areas (Greaves and Labinger, 1997; Whitfield 1990).
Cowbird impacts are discussed in the following section.
4.3.1 Brown-headed Cowbird Impacts
During this and previous studies, we have observed cowbird parasitism on a wide range of
host species, but most commonly on common yellowthroat, yellow warbler, yellow-breasted
chat, and song sparrow. Our data, and thus, understanding of cowbird and host interaction is
based primarily on least Bell's vireos which were monitored intensively because of their
endangered status and susceptibility.

In 1998, more least Bell's vireo nests were affected by cowbirds than in the last 6 years
combined. This is equal to the total number of nests found in 1991, all of which were
parasitized or adversely impacted by cowbirds (Greaves, unpubl. data). The combined effects
of cowbird parasitism and clutch or brood destruction in 1998 impacted approximately 25
percent of all nests found (n=110). Brood destruction appeared to include at least 6 vireo
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nestlings tossed from their nests (including 2 sets of nestlings from one pair), and clutch
destruction involved the removal of one or more eggs from at least 8 nests (including from at
least 2 nests from one pair). In addition, many more juvenile cowbirds were seen, especially
at a younger age (including nestlings), and in greater numbers in areas from which they had
been nearly absent in previous years. Much of these impacts occurred within Reference.Sice I
where cowbird trapping had been conducted for several years, when only one or two juvenile
cowbirds were observed per season.
Increased cowbird impacts in 1998, after several years of low impacts and cowbird trapping,
illustrates the necessity of a continual trapping program (at least until the population
approaches carrying capacity). Successful trapping programs have assisted with the recovery
of the Camp Pendelton population that had fewer than 100 pairs in 1984, and rose to almost
500 pairs in 1996 (FWS 1998). An annual cowbird control program along the lower reaches
of Santa Clara River was conducted by California Department of Fish and Game between
1991 and 1997 (SEB 1993, FWS 1998). A limited Caltrans trapping program (2 traps in the
Castaic Junction area) was conducted in 1996 and 1997 (Haglund and Baskin 1996, pers.
corn.). By the end of the 1997 breeding season, the Santa Clara River vireo population was
at a point on its recovery growth curve which resembled that of the Camp Pendelton and
Prodo Basin early growth rates (30 - 35 %). On the Santa Clara River, 1997 was the fifth
year of cowbird control, and the third year in a row that the vireo population increase 25
percent annually. From 1997 to 1998, the population increased only 15 percent. This
decrease corresponds with a decrease in the number of traps used in 1997 from 12 to 8.
At a time when the population requires management action to recover, putting cowbird
control in abeyance for even one year can have significant adverse impacts on an otherwise
rapidly growing vireo population. In fact, the FWS Drafr Recovery Plan for the Least Bell's
Vireo (1998) states specifically the importance of a continual cowbird control program.

Funding was provided by the U. S. Fish and Wildlife Service. Endangered species and
banding permits were provided by the Federal Office of Management Authority, California
Department of Fish and Game, and the U. S. Fish and Wildlife Service Bird Banding
Laboratory. We would like to thank the following landowners for providing access to the
Santa Clara River: L. Butler, Fillmore Fish Hatchery, Hedrick Farm, Newhall Land and
Farming Corporation, S. P. Milling Company, Stradivarius Farms, United Water
Conservation District.
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