Status of the Southwestern Willow Flycatcher
along the Colorado River
between Glen Canyon Dam and Lake Mead
- 1993 -

Summary Report
December 1, 1993

GCES OFFICE COPY
DG NOT REMOVE!

Prepared by:

Mark K. Sogge, Ecologist
National Park Service Cooperative Park Studies Unit

Northern Arizona University, Flagstaff, AZ

Timothy J. Tibbitts, Endangered Species Biologist
Arizona Ecological Services
U.S. Fish and Wildlife Service, Phoenix, AZ
and
Susan J. Sferra, Nongame Birds Program Manager
Nongame and Endangered Wildlife
Arizona Game and Fish Department, Phoenix, AZ

Citation: Sogge, M.K., Tibbitts, T.J., and S.J. Sferra. 1993. Status of the Southwestern Willow Flycatcher along
the Colorado River between Glen Canyon Dam and Lake Mead - 1993. Summary Report. National Park
Service Cooperative Park Studies Unit/Northern Arizona University, U.S. Fish and Wildlife Service, and Arizona
Game and Fish Department report. 69 pp.

TLS.0D
L=\, 00
¢

594 | _
a4 TSADIGY —Suenrpt 13 rs




ABSTRACT

We conducted surveys for the southwestern willow flycatcher (Empidonax traillii extimus) in riparian habitats
along the Colorado River corridor from Glen Canyon Dam to Lake Mead (River Mile (RM) 277), and in the
lower sections of selected tributaries. We surveyed for flycatchers by moving through or adjacent to riparian
habitat patches, broadcasting flycatcher songs from hand-held tape players, and listening and looking for willow
flycatchers. We detected 13 willow flycatchers - six unpaired individuals, one possible non-breeding pair, one
breeding pair, and what appeared to be one male with two breeding females. The unpaired individuals were
detected at RM -8.8 Left (L), RM 46.5 Right (R) (Saddle Canyon/Triple Alcoves), RM 71.0 L (Cardenas), RM
260.1 L (Quartermaster) and RM 276.7 R [Lees Ferry = RM 0]. The unpaired birds at Cardenas and RM 276.7
may have been unsuccessfully attempting to find mates, in that they were detected at the same site on more than
one day. The remaining unpaired flycatchers were probably migrants, but may have been unpaired summer
residents. Breeding activity occurred at RM 50.5 L and RM 71 L (Cardenas Marsh). Brown-headed cowbirds
(Molothrus ater) parasitized each of the three active flycatcher nests that we found, and as a result no willow
flycatcher young were produced. The number of southwestern willow flycatchers along the Colorado River
corridor in Grand Canyon National Park and Glen Canyon National Recreation Area remains very low. With
continued cowbird-induced breeding failure, the population may be lost. We recommend future flycatcher
monitoring, recreation closures at known or potential flycatcher breeding sites during the breeding season, and
establishment of a cowbird monitoring and control program at Grand Canyon National Park pack animal corrals

and mule stations.
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INTRODUCTION

The southwestern willow flycatcher (Empidonax traillii extimus) is one of several distinct, recognized subspecies
of the willow flycatcher (Unitt 1987, Browning 1993), a species that breed across much of North America
(Figure 1). A riparian obligate species, the flycatcher nests in cottonwood-willow associations or similar riparian
communities. The southwestern willow flycatcher has declined throughout its range in recent decades, possibly
due to a number of factors including loss and fragmentation of riparian habitat, loss of wintering habitat, invasion
of riparian habitat by the exotic tamarisk (Tamarix spp.), brood parasitism by brown-headed cowbirds (Molothrus

ater), and predation (Hunter et al. 1987, Unitt 1987, Hunter et al. 1988, Whitfield 1990, Harris 1991, Rosenberg
et al. 1991; USFWS 1993).

Figure 1. Breeding ranges of willow flycatcher (Empidonax traillii) subspecies. Modified from Browning

(1993), who supported designation of distinct E.t. campestris (north and west of the dotted line in E.t. traillii

range).
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The southwestern willow flycatcher is a U.S. Fish and Wildlife Service (USFWS) candidate category 1 species
(USFWS 1991). The USFWS proposed to list the subspecies as endangered (USFWS 1993). A final listing
decision is anticipated by spring 1994. The states of Arizona, New Mexico, and California comprise most of the
southwestern willow flycatcher's historic and current range. Each of these states lists the species as endangered
(Arizona Game and Fish Department 1988, New Mexico Department of Game and Fish 1988, California
Department of Fish and Game 1991). ’

Willow flycatchers were once distributed along most major river systefns in Arizona (Phillips 1948, Unitt 1987).
However, in the 10 years prior to 1993, only three areas were known to support nesting southwestern willow
flycatchers. Of these, Grand Canyon National Park contained the greatest known number during the 1980's, with
a maximum estimate of 11 males (a singing male was assumed to represent a breeding pair) in 1986 (Brown
1988), clustered primarily in two areas along the river corridor (Figure 2). However, even this small breeding
population has apparently declined in recent years, to only two breeding pairs in 1991 (Brown 1991) and one
pair in 1992 (Sogge and Tibbitts 1992).

Figure 2. Locations on the Colorado River, Arizona (circled) where willow flycatcher were detected from 1982-
1991 (based on Brown 1991).
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To continue monitoring the status and distribution of southwestern willow flycatchers along the Colorado River
corridor, Grand Canyon National Park, Glen Canyon National Recreation Area, the U.S. Fish and Wildlife
Service, and the U.S. Bureau of Reclamation Glen Canyon Environmental Studies office supported additional
surveys in 1993. The National Park Service Cooperative Park Studies Unit at Northern Arizona University

(CPSU/NAU) coordinated the project, which was funded by the Glen Canyon Environmental Studies office.

This project was designed to meet the following objectives:

1. Continue to monitor willow flycatcher numbers in the Grand Canyon.

2. Continue to assess impacts of cowbird nest parasitism, and the loss or modification of habitat due to
fluctuating flows.

3. Continue to assess habitat use patterns, particularly nest site characteristics, including habitat patch size

and vegetation parameters.

4, Survey additional habitat, beyond that covered in previous surveys.
5. Utilize a standardized technique designed to maximize the likelihood of detection of breeding willow
flycatchers.

This report is based on the results of willow flycatcher surveys conducted during the 1993 breeding season.
Grand Canyon National Park, Glen Canyon National Recreation Area, and the Glen Canyon Environmental
Studies office have agreed to support additional surveys during 1994 and 1995. Therefore, this document is a
status report rather than a final project report. Future reports, based on additional years of sampling, will allow

more quantitative analyses than are possible based only on this year's data.



METHODS

We determined willow flycatcher presence by sightings and song detections made primarily from 0530 to 1100
daily, when male song rates are the greatest (Unitt 1987). We conducted a few surveys at dusk, a period when
willow flycatchers may display a secondary peak of singing (Weydemeyer 1973, Unitt 1987). In order to
maximize the likelihood of detecting willow flycatchers, surveyors broadcast (from hand-held tape recorders)
taped songs of willow flycatchers, a proven method for eliciting a vocal response from nearby resident
flycatchers (Seutin 1987, Sogge and Tibbitts 1992, Tibbitts and Sogge 1993). This also allowed positive

identification of the responding bird's song by comparison to the "known" willow flycatcher tape.

Surveyors walked through, or adjacent to, surveyed habitats whenever possible. Where terrain or dense
vegetation prohibited walking surveys, we made observations from boats drifting slowly past the habitat patch.
After broadcasting willow flycatcher songs for 15-30 seconds (from a hand-held cassette player), surveyors
listened approximately 1-3 minutes for a response. This procedure was repeated every 20-50 meters throughout

each survey site.

We conducted surveys throughout the Colorado River corridor from Glen Canyon Dam downstream to Lake
Mead (RM 277: river mile designations based on Stevens 1983), emphasizing the areas identified as potential
willow flycatchers breeding sites: Saddle Canyon to Kwagunt Creek, and Cardenas Marsh (Brown 1988, 1991;
Sogge and Tibbitts 1992).

We recorded all locations of singing/territorial willow flycatchers, and intensely observed flycatchers to locate
nesting activity. During observation periods we recorded male singing rate (songs/minute) to provide
information on daily and seasonal variation in song rates. We determined nesting status by nest inspection on
each initial and subsequent survey trip, noting clutch size, number and age of young, and presence of cowbird
eggs or young. We monitored nests only once each day and examined nests using a telescoping mirror to

eliminate a human scent trail directly to the nest and avoid other potential disturbance.

To assess the threat of cowbird parasitism, observers recorded the presence of cowbirds at all surveyed patches,

and noted cowbird behavior and any willow flycatcher response.



Survey Effort

RESULTS

We surveyed 164 habitat patches during a total of 246.5 survey hours (Table 1) between 24 May and 21 July.

We conducted most surveys in the morning, and by walking through the habitat patches (Table 1). Almost all

sites were surveyed twice during the breeding season. Appendix I provides a detailed summary of the location,

timing, and personnel of each survey. Appendix II provides details on the affiliations of each surveyor.

Table 1. Total surveys and survey hours conducted during 1993 southwestern willow flycatcher survey effort
in Grand Canyon National Park and Glen Canyon National Recreation Area, Arizona. Type refers to whether
the surveys were conducted by walking adjacent to or through the habitat (Land), floating past in a boat or

kayak (Boat), or a combination of these (Both).

TIME SURVEY CONDUCTED
Before 1000 hours 1000-1600 hours After 1600 hours TOTAL
TYPE # surveys  # hours # surveys # hours # surveys  # hours # surveys # hours
Land 144 163.8 13 10.3 24 27.3 181 201.4
Boat 66 242 5 0.8 6 1.9 77 26.9
Both 18 174 0 0.0 1 0.8 19 18.2
TOTAL 228 205.4 18 11.1 31 30.0 277 246.5

VWillow Flycatcher Detections

We detected willow flycatchers at seven sites along the river corridor (Figure 3). In total, we found 13 willow
flycatchers - six unpaired individuals, one possible non-breeding pair, one breeding pair, and what appeared to be
one male with two breeding females (Table 2). The unpaired individuals were detected in at RM -8.8 L, RM
46.5 R (Saddle Canyon/Triple Alcoves), RM 71.0 L (Cardenas), RM 260.1 L (Quartermaster) and RM 276.7 R.
We believe the unpaired individuals at Cardenas and RM 276.7 may have been unsuccessfully attempting to find
mates, because they were detected at the same site on more than one day. The remaining unpaired flycatchers
were detected only once and were probably migrants. Willow flycatchers bred only at RM 50.5 L and RM 71 L

(Cardenas Marsh). Details of each detection are presented below, listed by site in river mile sequence.



Figure 3. Sites (circled) where willow flycatchers were detected along the Colorado River, Arizona, 1993.
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Table 2. Summary of 1993 willow flycatcher detections along the Colorado River in Grand Canyon National Park and Glen Canyon National
Recreation Area, Arizona.

SITE

Date

Number
Singing
Males

Total Birds
Detected

Cowbirds
Present

Site
Elevation

(m)

Nest
Found
?

Comments

#1 RM-9L

7 June

0

Yes

1010

No

Observed together 7 June, but not
found 8 June. Possible non-
breeding pair. May be birds from
RM -8.8.

#2 RM -8.8R

8 June

Yes

1010

No

Singing bird detected 19 May,
nonvocal bird on 8 June. May be a
bird from RM -9.

#3 RM 465 R

Saddle Cyn

10 June

9 July

Yes

Yes

910

No

Both captured separately in mist
nets during avian monitoring
project. None detected at this site
during 5 days of flycatcher
surveys. Possible migrants or non-
breeding residents.

#4 RM 505L

30 May
31 May

11 June
18 June

30 June

Yes
Yes

Yes
Yes

Yes

910

Yes

Yes
Yes

Located Nest #1.

One pair plus 3rd bird of unknown
gender.

Nest #1 with cowbird chick
Discovered Nest #2 with cowbird
chick. Only 1 male ever detected.
Possible polygyny?

Two flycatchers seen feeding
fledgling cowbird.

#5 RM710L

Cardenas
Marsh

16 May

2 June

3 June
12 June

19 June

30 June

No

Yes

Yes

Yes

850

Yes

Yes
Yes

Yes

Yes

Singing male detected by avian
monitoring crew.

One pair with nest (no eggs), and
1 adjacent unpaired singing male.

Same as above, 1 egg in nest.
Nest now has 3 eggs.

Pair feeding nestling (possible
cowbird). Unpaired male gone.

Singing male only. Nest
abandoned, with unhatched
cowbird egg remaining in nest.

#6 RM 260.1 L

Quartermaster
Cyn

28 May

Yes

325

Male responded to tape playback
twice 28 May, but not detected on
29 and 31 May, or 13 and 14
June. Probable migrant.

#]1 RM 276.7R

17 May

18 May

1

Yes

325

No

Male singing for 2 days. Not
detected on 8 July, therefore
probable unpaired male.

TOTAL

6

singing
males

13

total
birds

nests

5 resident, breeding birds.
Breeding activity at only two sites.
Three nests, but no flycatcher
young fledged. Remainder
probably non-breeding, unpaired,
or migrant birds.




Site #1: Refer to Figures 4, 5, and 6.
Location: RM -9; 7 June 1993; 1115 hrs
Habitat: A small wetland area with cattails. Dense tamarisk in wet area. Some tall (4-6 m high)

Goodding's willow (Salix gooddingii) behind marsh.

A single willow flycatcher responded to a tape broadcast call by flying into view, perching and foraging.
Surveyors observed the bird from about 10 m away, in good light, for several minutes. While this bird was
under observation, another flycatcher gave whirt calls from the vegetation directly behind. When surveyors
entered the vegetation to look for nests, both flycatchers were observed together and continued whitting. Neither
bird sang during our observation period, therefore we can not absolutely confirm identification as willow
flycatchers. However, both birds had field marks characteristic of, and made whitt calls similar to, willow
flycatchers. Therefore, we believe the birds to be willow flycatchers. We found no evidence of a nest or

breeding activity.

The birds were not detected during a survey on the following day (8 June), despite several hours of observation.
Due to mechanical difficulties with park boats, and scheduling conflicts with other park activities, we were

unable to visit to this site again until 21 July, at which time we found no willow flycatchers.

Although it is possible that these birds were of the migrant races (Empidonax traillii brewsteri or E. t. adastus),
these races have usually passed through the Grand Canyon before this date (Unit 1987), thus we believe these
birds were probably E. t. extimus. In addition, these birds showed no aggression to each other, suggesting they
may have been a pair (willow flycatchers are usually aggressive, and do not pair or travel together during
migration). Unfortunately, because subsequent visits to the site were delayed, we can not be certain of

taxonomic, residence, or breeding status of these two birds.



Figure 4. Topographic map of willow flycatcher Sites #1 (River Mile -9 L) and #2 (RM -8.8 R), along the
Colorado River, Arizona. Locations of flycatcher sightings are circled. Base map is Lee's Ferry to
Glen Canyon Dam, by Catch and Release Calendars.




Figure 5. Aerial photograph of willow flycatcher Sites #1 (River Mile -9 L) and #2 (RM -8.8 R, Colorado
River, Arizona). Locations of flycatcher sightings are circled. River flow is from page bottom to top.
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Site #2: Refer to Figures 4 and 5.
Location: RM -8.8 L; 8 June 1993; 0900 hrs
Habitat: Tamarisk patch with seep-willow (Baccharis spp.) along river's edge.

Clive Pinnock (Glen Canyon National Recreation Area) first detected a singing (presumed male) willow
flycatcher at this sight on 19 May, during the park's annual breeding bird surveys. The flycatcher fitz-bewed
three or four times from dense tamarisk, then flew upriver when approached. Clive did not find any flycatchers

during his next breeding bird survey at the site on 2 June.

However, on 8 June an Empidonax flycatcher flew toward surveyors in response to a broadcast willow flycatcher
song. The bird perched near the observers, then flew into dense vegetation and was not seen again. We could
not conduct a follow-up visit to this site until 21 July (for reasons explained under Site #1), at which time we
detected no flycatchers. The flycatcher did not vocalize, and because visual confirmation of willow flycatchers
is difficult, we can not absolutely confirm its identification. However, the bird was observed at close range (less
than 3 m), in good light, and bore all usual field marks of a willow flycatcher. Its attraction to the tape-broadcast
song supports this identification, and its presence when migrant flycatchers should not be present strongly

suggests that it was E. . extimus.

It is possible that a male willow flycatcher may have been resident at the site, since there are multiple sightings
at this location (although no flycatcher was detected here during the second general bird survey). The bird(s)
detected here may also have been one of the same individuals detected on 9 June at RM -9 L. Given that none
of the birds along the river were color-banded, it is impossible to be certain of the resident status or individual
identity of birds detected here. We describe this detection separately from the RM -9 site, but can make no

firm judgement as to resident status or whether it is the same, or a different, bird as at RM -9.

12



Site #3: Refer to Figures 7, 8 and 9
Location: RM 46.5 R (Saddle Canyon); 10 June 1993; 0830 hrs
9 July 1993; 0830 hrs
Habitat: Dense tall tamarisk patch, with scattered short willow and narrow strip of wetland/horsetail

along river's edge.

Saddle Canyon/Triple Alcoves is one of four major study sites where mist-netting is conducted as part of an on-
going Grand Canyon avian community monitoring project (not part of the willow fycatcher monitoring effort).
At this site, on two separate occasions, avian community monitoring staff captured Empidonax flycatchers that
appeared to be willow flycatchers. In each case, the bird bore all field marks indicative of a willow flycatcher.
Morphological measurements (Table 3) also suggest identification (based on Pyle et al. 1987) as willow
flycatcher or alder flycatcher (Empidonax alnorum). However, alder flycatchers are not known to occur in the
Grand Canyon (Brown et. al. 1987). Therefore, we feel it reasonable to consider both of the captured birds as
willow flycatchers. Subspecies identification was not possible, therefore we do not know if the birds were E..

extimus.

Table 3. Morphological measurements of two willow flycatchers mist-netted at RM 46.5 R.
Date Captured Wing Chord | Tail Length Tarsal Bill Weight
(mm) (mm) Length Length
(mm) (mm) (2
10 June 67.5 59.0 20.9 13.6 12.5
9 July 68.0 60.0 19.0 12.2 11.0

This site has appropriate breeding habitat and has a history of previous breeding activity (Brown 1988).
However, given that no willow flycatchers were detected at this site during five days of formal surveys
conducted over the course of the breeding season (see Appendix I), and that the avian monitoring project staff
did not recapture the same birds or detect any singing flycatchers during nine days of work (during the flycatcher
breeding season) at this site, it is unlikely that either of the captured birds were resident. Therefore, although it
is possible that breeding activity occurred undetected at this site, we think it more likely that the birds were
either unpaired E.t. extimus, or were migrants (although most migrants would be expected before or after these

dates).

13
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Figure 7. Topographic map of willow flycatcher Site #3 (River Mile 46.5 R: Saddle Canyon and Triple Alcoves,




Figure 8. Aerial photograph of willow flycatcher Site #3 (River Mile 46.5 R - Saddle Canyon and Triple
Alcoves, Colorado River, Arizona). Location of flycatcher captures is circled. River flow is from page
bottom to top.
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Site #4: Refer to Figures 10, 11, 12 and 13
Location: RM 50.5 L; 30 May 1993; 0620 hrs
Habitat: Dense tall tamarisk patch bordered by small sandy "bay". Some scattered willows (Salix spp)

throughout and along border of sandbar, with Equisetum common.

The nature and pattern of flycatcher detections and nest activity at this sight present an interesting puzzle.

Observations are presented first, followed by several interpretations.

On 30 May, a single bird gave a whitt call from within the dense tamarisk. Surveyors played a willow
flycatcher song tape and the bird responded by whitting and moving closer. Later that morning, two birds were

heard whitting and giving "greeting calls" (multiple, rapid whitts or brrrrt, verifying presence of a pair.

We found a nest (Nest #1) in a tall (7 m), very large canopied tamarisk, on a branch approximately 4.5 m high
and 3 m from the center of the tamarisk. The nest was 10 m from the nearest edge of the patch, and 15 m from
the closest water (see Figure 11). Only 2 m from the canopy top, the nest was relatively exposed, and contained

two willow flycatcher eggs and one brown-headed cowbird egg.

On 31 May, we repeatedly observed two willow flycatchers at the same general site, and at the nest. At one
point, a third willow flycatcher approached the nest, began whitting, and was chased out of the nest area by one
of the other flycatchers. The remaining flycatcher whitted from nearby as this interaction occurred but did not

participate in the chase. The following morning (1 June) the male willow flycatchers sang repeatedly.

To increase the likelihood that the nest at RM 50.5 would successfully produce young flycatchers, we decided to
remove the cowbird egg from the willow flycatcher nest at the next possible opportunity (when a ladder could be
brought to the site). On 11 June, a surveyor accessed Nest #1 OOg a free-standing ladder and found a newly-
hatched cowbird, and one willow flycatcher egg that was partially buried in the nest bottom. The cowbird was
removed, leaving only the single flycatcher egg. A flycatcher returned to and shading the nest after the cowbird

chick was removed.

On 18 June, surveyors found Nest #1 empty, with no sign of activity. The flycatcher egg last seen on 10 June
was no longer present. Following broadcast of a taped flycatcher song, two willow flycatchers gave whitt calls
from approximately 20 m west of Nest #1. Surveyors spent several hours observing flycatchers in this area and

discovered an active nest.
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This second nest (Nest #2) was located in a 6 m tall, spindly tamarisk, approximately 15 m from Nest #1 (see
Figure 11). Nest #2 was 4 m above ground, approximately 2 m below the canopy, 8 m from the nearest edge of
the patch, and 10 m from the closest water. The adults repeatedly carried food to the nest, which contained an

8-10 day old brown-headed cowbird chick.

During a final survey on 30 June we found both adult willow flycatchers feeding a fledged cowbird (estimated 7-
10 days post-fledging) in the tamarisk near Nest #2. The nest itself showed no sign of other activity, although
the adult flycatchers responded with alarm calls (whitts) when the nest was approached. The adult flycatchers
also whitted when the surveyors approached the juvenile cowbird, which was in the same general area as the

nest.

The fact that the two nests were active over such a short time span eliminates the possibility that the same
female was responsible for both nests. There was not sufficient time (8 days) between the 10 June (when Nest
#1 was known to be active) and 18 June (when Nest #2 was found active) visits for the female flycatcher to
build a second nest (3-4 days), lay a clutch of eggs (2-3 days), incubate (14 days), and raise an 8-10 day old
cowbird. In fact, another female must have been already incubating eggs in Nest #2 on 11 June, when we know
Nest #1 was active. In addition, the cowbird chicks in each nest were approximately the same age. Thus, there

were clearly two breeding females at the RM 50.5 site, each on nests that were only about 15 meters apart.

The question remains as to how many males were present at the site. There are two possibilities: (1) there were
two males (thus two pairs) present at the site, with adjacent territories and nests within 15 m of each other; or

(2) there was one polygynous male defending one territory that included two females, each of which nested.

Because the flycatchers were not cdlor—banded, it is not possible to know the identity of each bird observed over
the season, or if the same male (or female) was observed every time. We do know that three individuals were
once observed simultaneously. However, over the course of 5 days at the site, we never observed more than one
singing male at a time. This strongly suggests that only one male was present, because male willow flycatchers
are very aggressive and territorial, and sing loudly and consistently when neighboring males are present (M.
Whitfield and B. Valentine, pers. comm.; Sogge and Tibbitts 1992). During the interaction involving a chase

near the nest, neither bird sang, an indication that they were possibly both females.

Thus, the RM 50.5 site probably included one polygynous male with two breeding females. Polygyny among
willow flycatchers is not common, but it is known to occur in other populations (B. Valentine and J. Sedgwick,
pers comm.). Polygyny may be favored under the conditions occurring in the canyon, where population size is

small and sex ratios may be skewed.
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Figure 10. Topographic map of willow flycatcher Site #4 (River Mile 50.5 L, Colorado River, Arizona).
Location of flycatcher sighting is circled. Base map is USGS topographic map Nankoweap Mesa, AZ.
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Figure 11. Aerial photograph of willow flycatcher Site #4 (River Mile 50.5 L, Colorado River, Arizona).
Location of flycatcher sighting is circled. River flow is from page bottom to top.
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Site #5: Refer to Figures 14, 15, 16, and 17
Location: RM 71 L (Cardenas Marsh); 16 May 1993; 0800 hrs
Habitat: Dense tall tamarisk patch bordered by willow, Baccharis, and small marshy area. Tall

Goodding's willow nearby.

On 16 May, the avian community monitoring project crew made a brief (15 min) stop at Cardenas Marsh, and
heard a male willow flycatcher singing from the dense tamarisk patch west of the marsh area. This is the
earliest date that willow flycatchers have been heard singing at this site. On 2 June, surveyors detected two
singing males, both in the dense tamarisk noted above. One was paired with a female (in the west portion of the
patch), while the other male (to the east) appeared to be unmated. All three birds were observed foraging in the

tamarisk canopy and in the adjacent open sand/brush area.

On 2 June, surveyors found a newly-built nest in the western portion of the patch, located in a spindly, 6 m tall
tamarisk, in the fork of a branch 3.7 m above the ground. The nest was 16 m from the nearest edge of the
tamarisk patch, and 16 m from the nearest water (the river). When found, the nest appeared fully constructed

but empty. On 3 June, the female willow flycatcher was seen on the nest and laid the first egg.

Both males and the female were observed repeatedly on 3 June. The males were singing strongly, and the
unpaired male was singing almost constantly. A short visit on 12 June found the nest still active, containing
three eggs, one of which appeared to be a cowbird egg. On 19 June, surveyors returned to find only the "west"
pair. The unmated "east” male was no longer evident. Throughout 19 and 20 June, surveyors noted the willow
flycatcher pair foraging in and around the nest area, and carrying food to the nest. The nest contained a very
young (day 0-1) chick, and an unhatched egg (which could not be seen clearly enough for positive
identification). Although we could not be certain, the chick appeared to be too large in relation to the nest cup
for a willow flycatcher. Therefore, we believe it was a young cowbird. Because of the placement of the nest
(high in a fragile branch), we could not examine and remove the chick without damaging the nest and the

remaining (possibly flycatcher) egg.

The final survey of this site occurred on 30 June and 1 July. The flycatcher nest was abandoned, and contained
only an unhatched cowbird egg. We observed only one adult bird - a male that sang repeatedly and foraged
throughout the area. No other flycatchers or juvenile cowbirds were seen, suggesting that the nest failed to
produce any young. The nest structure showed little wear and there was very little feather down and trampling
in the nest bottom, indicating that the nestling (cowbird?) may have died (cause unknown) early in the nestling

stage.
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Figure 14. Topographic map of willow flycatcher Site #5 (Cardenas Marsh - River Mile 71 L, Colorado River,



Figure 15. Aerial photograph of willow flycatcher Site #5 (Cardenas Marsh - River Mile 71 L, Colorado River,
Arizona). Location of flycatcher sighting is circled. River flow is from page bottom to top.
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Site #6: Refer to Figures 18, 19, 20
Location: RM 260 L (Quartermaster Cyn); 28 May 1993; 0740 hrs
Habitat: Very dense patch of tall Goodding's willow (4-5 m) and tamarisk (3-4 m). Steep sandy banks.

Perennial stream bisects patch. Large cattail marsh area behind riparian strip.

This flycatcher responded to a tape-broadcast song along the periphery of the patch at 0740 hrs. The bird
initially sang repeatedly from within the vegetation, then flew to an exposed perch in a snag along the river
shore. It remained for 4-5 minutes, repeatedly singing (fitz-bews) and whitting. We returned to the site later in
the day. At 1700 hrs, the male was silent until we played a flycatcher tape. The male immediately responded
with soft creet calls, then approached and sang repeatedly. The flycatcher continued to sing for several minutes

after we stopped playing the tape.

The following day (29 May), we returned to the site but did not detect the flycatcher during tape-playback, nor
during two hours of observation from several locations within and adjacent to the patch. The area was surveyed
again on 31 May, 13 June, and 14 June, but no flycatchers detected. We believe this willow flycatcher was a
migrant, because it was detected on one day in May (when migrant willow flycatchers are expected), and never

on subsequent surveys.
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Figure 18. Topographic map of willow flycatcher Site #6 (River Mile 260 L



Figure 19. Aerial photograph of willow flycatcher Site #6 (River Mile 260 L; Quartermaster Canyon, Colorado
River, Arizona). Location of flycatcher sighting is encircled. River flow is from page bottom to top.
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Site #7: Refer to Figures 21, 22, 23, 24
Location: RM 276.7 R; 17 June 1993; 1015 hrs
Habitat: Dense, tall coyote willow and Goodding's willow, flooded at base by rising water of Lake

Mead (as shown for nearby habitat in Figure 24). Approximately 6-8 m of trees exposed above

water line.

Surveyors initially heard this bird singing from approximately 100 m away, while they were at a nearby habitat
patch at 1005 hrs. When surveyors approached the patch (1015 hrs), the flycatcher was no longer singing.

Approximately 2 minutes after surveyors began playing a flycatcher tape, the male responded by moving nearby
and whitting. After the tape was stopped, the male flew high in a willow and sang until after the surveyors left

at approximately 1100 hrs.

Surveyors observed the flycatcher throughout the following morning (18 June; 0630 - 1030 hrs) at the same site.
While one surveyor watched the flycatcher, another moved upstream to approximately RM 275.9 R (precise
locations are difficult to determine in many sections of the lower river) and played a flycatcher tape. The
flycatcher immediately flew upstream and was lost from sight by the first observer. A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>