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DISTRIBUTION, ABUNDANCE, AND HABITAT
CHARACTERISTICS OF SOUTHWESTERN WILLOW
FLYCATCHERS (EMPIDONAX TRAILLII EXTIMUS) IN
ARIZONA. 1993-2000

CHARLES E. PARADZICK AND APRIL A. WOODWARD

Abstract.  To determine the distribution and abundance of Southwestern Willow Flycatchers (Empi-
donax traillii extimus) in Arizona, personnel from many federal, state, tribal, and private entities
conducted presence/absence surveys vearly, from 1993-2000. To aid recovery efforts for this endan-
gered species, we synthesized the results of these surveys to provide a comprehensive estimate of
Southwestern Willow Flycatcher distribution and abundance in Arizona. Surveys were conducted along
1279 km of riparian habitat in 17 drainages. Surveyors documented fiycatchers within 16 geographical
locations below 1500 m and one location above 2200 m in elevation. Below 1500 m, flycaichers
oceupied riparian forests dominated by mixtures of willow (Salix sp.) and tamarisk (Tamarix sp.) with
median height 8.5 m (range 3-24 m). Above 2200 m. breeding sites consisted of Geyer willow (Salix
geveriana) patches with median height 4 m (range 3.5-4 m). Estimated number of territories increased
from 32 in 1993 to 328 in 2000; this increase was largely the result of increased survey effort. Two
locations (Roosevelt Lake and Gila/San Pedro River confluence) contained 71% of the known popu-
lation. Historically, Southwestern Willow Flycatchers occurred along most major river drainages in
Arizona. We compared current (1993-2000) distribution with historical records and found that fly-
catchers recently occurred in nine historic locations and were absent at four, Southwestern Willow
Flycatchers in Arizona constitute one third of the range-wide population and this synthesis identifies

extant populations where protection is needed, as well as future research needs.
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The central portion of the Southwestern Willow
Flycatcher's (Empidonax traillii extimus) breed-
ing range occurs in Arizona. Historical records
indicate that flycatchers once bred along the
Colorado, Gila, Little Colorado, San Francisco,
Santa Cruz, San Pedro, and Verde rivers (Phil-
lips et al. 1964, Unitt 1987). Phillips (1948) was
one of the first to express concern over dimin-
ishing numbers of flycatchers in the state. and
by the mid-1980s Unitt (1987) described its dis-
tribution as a few isolated groups. In 1995, the
Southwestern Willow Flycatcher was listed as
federally endangered (U.S. Fish and Wildlife
Service 1995) and the U.S. Fish and Wildlife
Service (USFWS) listed probable factors con-
tributing to population declines as loss, alter-
ation, and fragmentation of native riparian
breeding habitat; loss of wintering habitat: nest
predation: and brood parasitism by Brown-head-
ed Cowbirds (Molothrus ater).

In 1993, prompted by concern for the declin-
ing population. the Arizona Game and Fish De-
partment (AGFD) and Arizona Partners in Flight
initiated statewide flycatcher surveys. These sur-
veys intensified when the flycatcher was listed
as endangered and are conducted yearly. Survey
results are synthesized and reported annually as
an AGFD technical report (see Paradzick et al.
2001) that is distributed regionally to agencies,
private organizations, and the public as a basis
for management recommendations.
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Synthesizing and reporting survey results on
an annual basis provides a snapshot of flycatcher
distribution that, when combined across several
years, allows us to build a more comprehensive
picture of Southwestern Willow Flycatcher dis-
tribution and abundance in Arizona. Thus, we
synthesized survey work conducted by multiple
agencies and hundreds of individuals between
1993-2000. Our goal was to provide an estimate
of flycatcher distribution and abundance in Ar-
izona, as well as describe habital characteristics,
to aide recovery efforts for this endangered spe-
cies. This synthesis not only gives a current pic-
ture of flycatcher distribution but also allows for
an assessment of changes in distribution,

METHODS
SURVEY EFFORT AND TECHNIQUES

Numerous federal, state, and tribal agencies, as well
as private organizations and volunteers, conducted sur-
veys for Southwestern Willow Flycatchers in Arizona
from 1993-2000. Surveys were performed within ri-
parian habitat along major rivers and tributaries. Sur-
vey sites were selected in two ways: (1) personnel
from natural resource agencies and private organiza-
tions voluntarily selected sites on public, tribal, or pri-
vate lands (with landowner permission) that contained
potentially suitable flycatcher breeding habitat; and,
(2) publi¢ or private entities were required to survey
specific sites through Section 7 consultation with
USFWS. Definitions for what constituted a site were
not standardized and consequently varied: however, in
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most cases it referred to o discrete patch or multple
patches of habitat considered a manageable survey unit
by the surveyor.

Survey objectives were to: (1) determine presence/
absence of Southwestern Willow Flycatchers at a site;
(2) estimate number of fAycatcher rerritories: and, (3)
provide a general habitat description, All surveyors
were required to obtain federul endangered species
permits, attend a training workshop conducted by
AGFD. U.S. Geological Service. U.S. Bureau of Rec-
lamation, and USFWS, and submit survey resulis 1o
AGED. This workshop included a natural history re-
view of the Southwestern Willow Flycatcher. expla-
nation of the survey protocol developed by Tibbits et
al. (1994) and later revised by Sogge et al. (1997a),
instructions for completing forms and reporting data.
and y field experience to familiarize participants with
fiycatcher identification, vocalizations, and breeding
habitat

The survey protocol (Tibbits et al. 1994, Sogge et
al, 1997a) requires a minimum of three surveys using
tape-playback of the Southwestern Willow Flycatcher
primary song to elicit vocalizations, At least one sur-
vey is required within each of three penods: 15 May-
31 May, | June-21 June, and 22 June-10 July; con-
secutive surveys must be at least six days apart, Sur-
vey results were reported 0 AGFD on standardized
forms  that included locanion data, effort  (survey
hours), estimated number of adult Aycatchers, wrrito-
ries, and pairs, breeding evidence, presence or recent
sign of cattle, and presence/ubsence ol cowbirds, Sur-
veyors were also required to submit & 7.5-minute 1o-
pographical map identifying the area surveyed.

DEITRIBUTION AND ABUNDANCE DATA SYNTHESIS

We considered Southwestern Willow Flycatchers o
be breeding season residents when detected al o site
between 22 June-25 July. or if breeding behavior wis
documented; birds detected solely outside those dates,
uand for which no breeding behavior was observed,
wiere considered migrants, We report distribution as the
nunber of sites occupied with breeding season resi-
deats. Luff et al. (2000) found that Southwestern Wil-
low Flycaichers move more frequently between sites
=30 km apart than those separated by greater distanc-
es. thus, we grouped occupied sites within 30 km into
geographical locations.

Abundance estimates are given in terms of the num-
bet of territonal flycatchers detected; we defined o ter-
riterial flycatcher as a breeding season resident male
defending an area within a site. However, the South-
weitern Willow Flycatcher is a facultative polygynous
species (Ford 1983) and at a few sites polygyny was
as high as 50% (see Davidson and Allison this vol-
wre). Cownting only male territories would under rep-
resent abundance: therefore, we considered a polygy-
nows male with two females as two separate termtories,
Suivey effort vaned among surveyors and years; thus,
abindance estimates should be considered the mini-
mum numiber of territories present.

To compare recent (1993-2000) and historical
brexding areas, we mapped pre-1990 distribution (per
Philips 1948, Phillips et al, 1964, Unitt 1987, Brown
1988) and overlaid recent survey results. We desig-
natd 16 [historic locations, of which three were not

TABLE |, Nusmsir oF Simes, HOurs, anD KiLoMe-
TERS SURVEYED FOR SOUTHWESTERN WiLLow Fry-
CATCHERS IN ARIZONA, LISTED BY DRAINAGE, 1993-
2000

Drainage Sites Himits Kslometers
Agua Fria River 17 77 34
Black River 6 71 9
Big Sandy River 9 447 25
Blue River 4 43 11
Bill Williams River 9 1,673 38
Colorado River 141 6,238 254
Gila River 112 4814 268
Hassayampa River 9 293 46
Little Colorado River 48 Y89 124
Salt River 28 1,231 83
Santa Cruz River 18 238 46
San Francisco River 7 167 21
Santa Muria River 9 333 29
San Pedro River 47 3.592 175
Tonto Creek 12 873 33
Verde River 62 Ri6 78
Virgin River 9 278 5
Total 547 22172 1,279

recently surveyed: Fort Mohave. Fort Apache, and the
Santa Cruz River near Tucson. Historical and recently
occupied sites within approximately 30 km were con-
sidered the same location. We could not compare
abundance estimates because most historical accounts
did not include number of territories,

Hanrrar

Surveyors classified site vegetation into five peneral
types (per Sogge e al. 1997a): (1) monotypic high-
clevarion Geyer willow: (2) monotypic exofi¢ tama-
risk: (3) natve broadieaf; (4) mixed native/exotic
broadleat (mostly native): and. (5) mixed native/exotic
broadleal (mostly exotic tamuarisk). Survevors also list-
ed the three most common riparian plant species, vi-
sually estimated mean height of vegetation and dis-
tance to surface water or saturated soil, and recorded
lundownership information. We used data from the last
year flycatchers were present at the Site to summanze
habitat and landownership information,

RESULTS
SURVEY EFFORT

Surveyors conducted 22.172 hrs of South-
western Willow Flycatcher surveys at 547 sites
from 1993-2000 (Table 1: Fig. 1), covering
1279 km of riparian habitat in 17 drainages.
Survey site elevation ranged from 30 m near
Yuma along the Colorado River to 2800 m in
the White Mountains. The majority of sites
(446) surveyed were below 1200 m, 69 were
between 1200-2200 m. and 32 were above

2200 m. Mean site length was 1.6 km (range =
0.1-24 km). Two hundred thirty-nine sites were
surveyed in only one vear, while 16 were sur-
veyed all eight years. Survey effort increased




24 STUDIES IN AVIAN BIOLOGY

NO, 26

Santa Maria River
®

Big Sandy River

FIGURE 1.

annually from 1993-1999, then decreased in
2000 (Fig. 2). Much of the increase in survey
effort was focused along the lower Colorado
River, Gila/San Pedro River confluence, and
Roosevelt Lake, as a result of the Luke Mead
(USFWS 1997) and Roosevelt Lake (USFWS
1996) Biological Opinions, These three areas ac-
counted for over 65% of the statewide survey
effort in 2000. Most sites surveyed were on fed-
eral (58%), private (209%), or tribal (8%) lands;
the remainder (14%) were divided among coun-
ty. municipal. and state lands.

DISTRIBUTION AND ABUNDANCE

Surveyors detected resident Southwestern
Willow Flycatchers at 92 sites (Fig. 3) along 12
drainages. We grouped the 92 occupied sites into
17 geographical locations within the state (Table
2). Despite numerous surveys, no resident fly-
catchers were detected on the Agua Fria. Black.
Blue, Santa Cruz. and Virgin rivers. Eighty-nine
occupied sites were located below 1200 m ele-
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Southwestern Willow Flycatcher survey sites in Arizona, 1993-2000.

vation, zero between 1600-2200 m, and three
above 2200 m.

The number of occupied sites increased from
19951997, corresponding to increased survey
effort (Fig. 2); however. number of occupied
sites remained relatively constant after 1997,
The steepest increase occurred at the Gila/San
Pedro River confluence, from two sites in [993
to 21 in 1999, This increase was primarily due
to expanded local survey effort.

Not all occupied sites had resident flycatchers
throughout the study period. For example, only
47 of the 92 occupied sites were occupied in
2000 (five of the sites not surveyed in 2000 had
resident birds when last surveyed). From 1993-
2000, Southwestern Willow Flycatchers colo-
nized 38 sites, abandoned 39, and were sporad-
ically detected at eight. Colonization of sites was
greatest at Lake Mead Delta, Gila/San Pedro
River confluence, Roosevelt Lake, and Ehren-
burg—Yuma locations, which had 10. six, six.
and five colonizations. respectively. These lo-
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FIGURE 2.  Number of Southwestern Willow Flycatcher survey hours and pumber of sites occupied by South-
western Willow Flycatchers in Arizona, 1993-2000.
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FIGURE 3. Survey sites/locations where resident Southwestern Willow Flycatchers were documented between
1993-2000 in Arizona. Location numbers correspond to locations listed in Table 2.
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SOUTHWESTERN WiLLOW FLYCATCHER DISTRIBUTION AND TERRITORY ESTIMATES 1IN ARIZONA, 1993-

20000
Map Ocoupied sites, estimated nuinber of lerrlories per year
i Location (LIRS JLVES 10as | LMy o7 |9uxs (R M)
I Grand Canyon 2 2. LS 204" Sy S (g 2 e Sl Sl S Gl e
2 Lake Mead Delta 3 | [ ), 10 2, 8 & 15 5. TL § B
3  Lake Mohave 0, 0 0. 0 0, 0 1, 23
4 Topock Marsh 0, 0 0. 0 L2 R0 @ 20 i LKidd I s L 15
5 Bill Williams River Delta 0, 0 . 1 |0 P TR R I - TU - - S ] LI [N |
6 Ehrenburg—Yuma 0.0 0. 0 08 7. 9 % 1 0 0 1. 2 0 0
7 Alamo Lake 0. 0 2. 5 L4 2 9 3l 3 42 '3-23 3 24
] Rt 93 Brnidge 1, 1 1, | 2. 16
9  Hassayampa River Preserve 00 0.0 G- 00 e 1 e E L 2 B
10 Camp Verde Rl it o L8 il e s 7 18 K 5
11 Horseshoe Lake 5y 0.0 ). 2 0, 0 0. O 0 ©
12 Roosevelt Lake 2 5 2,33 221 2. 38 2 39 48 5. 76 8115
13 White Mountains 2,10 2,10 2213 8- % e 300 | 8, B 3 8
14 Dungcan I 2 Y 4 i 1
15 Ft Thomas—San Jose ) Ol | 0,0 I o2 3 &5 & 1 5012 20 6 1, 18
16 Gila/San Pedro River il 4,45 332 6, 37 18, 76 1B, 94 21,134 19,119
17 Upper San Pedro River S H s Y T » R S T O+
Total 12,32 15.107 15.82 31,143 41,190 46.220 46,289 47,328

Nivies: Map numbers correspond 10 Fig. 3. Blank Helds indicste no surveys condectied

cations, with the exception of Roosevelt Lake,
also had the highest rate of abandonment: eight
within both Ehrenburg—Yuma and Lake Mead
Delta, and seven within Gila/San Pedro River
confluence, No sites were abandoned at Roose-
velt Lake, Resident Southwestern Willow Fly-
catchers were not detected in Ehrenburg—Yuma
until 1996, when surveyors documented seven
sites with resident birds: however, survevors re-

TABLE 3 SOUTHWESTERN WILLOW FLYCATCHER
SurvEy ReEsuLrs (199320000 A1 HisToriC LOCATIONS
IN ARIZONA

Resident
flycachers
Histone Locanon detected
Gruand Canyon Yes
Pasture Canyon No
Fort Mohave Indian Reservation NA?
Bill Williams River Delta Yes
Ehrenburg—Yuma Yes
Big Sandy River Rt. 93 Bndge Yes
Camp Verde Yes
Middle Verde River No
Fort Apache Indian Reservation NA#
Black River No
White Mountains Yes
Blue River No
Fort Thomas—San Jose Yes
San Pedro/Gila River Confluence Yes
Upper San Pedro River Yes
Santa Cruz River: Tucson NA®

Novex: Histomic sties from Phulhps (19485, Phillips o1 al 11964), Unin
(19875, and Brown { 1988)
CINA Indicates it recent surveys were nol conducied

ported only one occupied site in 1997 and 1999,
and no resident flycatchers were documented in
2000. Flycatchers were also absent from three
other locations: Hassayampa River Preserve,
Horseshoe Lake, and Upper San Pedro River
during the most recent surveys. The reasons why
flycatchers abandoned sites were not always ob-
vious, but human-caused extirpation occurred,
or was suspecied, within three locations: Lake
Mead was allowed 1o inundate 445 ha of delia
habitat, causing tree fall and flycatcher nest loss
(Marshall 2000, McKernan and Braden 2001);
bridge construction destroyed habitat at FL
Thomas—Sin Jose (Marshall 2000): and a 1996
fire within Gila/San Pedro River confluence de-
stroyed occupied habitat (Paxton et al. 1996).

Southwestern Willow Flycatchers occurred at
nine of 13 historic locations surveyed from
1993-2000 (Table 3); however, flycatchers were
not found during the most recent survey al two
of these locations (Ehrenburg—Yuma and Upper
San Pedro River). Southwestern Willow Fly-
catchers occurred in eight locations where no
prior record existed: Alamo Lake, Duncan, Has-
sayampa River Preserve. Horseshoe Lake, Lake
Mead Delta, Lake Mohave, Roosevelt Lake, and
Topock Marsh.

Territories documented statewide increased
from 32 in 1993 1o 328 in 2000 (Table 2). The
most dramatic increase occurred at Roosevelt
Lake and Gila/San Pedro River confluence; ter-
ritory estimates at these two locations increased
from 16 in 1993 10 234 in 2000, and accounted
for 71% of the population in Arizona (35% and
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MABLE 4.
CUMED MTES IN ARIZONA, 19932000

AVERACGE CANOPY HEIGHT AND DISTANCE TO WATER FOR SOUTHWESTERN WILLOW FLYCATCHER Oc-

Canopy height (m) Distance 1o water (m)

Habitar 1ype N Median Range N Median  Range

High-el=vation

Monaypic Geyer willow 3 e 354 3 1 0-50
Low-elevation

Native broadleaf 8 TS 4-24 1 o 0

Mixec native/exotic broadleal (mostly native) 28 10 3.7-17 30 0 0-200

Mixed native/exotic broadleal’ (mostly exotic tamarisk) 33 8 3-106 41 0 0-500

Monoypic exotic tamansk ] 6.5 4-9 8 1 0-15

Total ow-elevation 77 85 3-24 83 0 0-500

Nstes. Avouge height and distance meaamements were visually estimated for each occupied site. Data reported are from the most revent year that
thee site was occupied N values may dilfer from text because ol all surveyors repocted habatal das for occupisd sites

36%. respectively). Territory estimates from all
other Arizona sites increased from 16 to 94 dur-
ing the same period. In 2000, six locations had
10-25 rerritories, seven locations had <10, and
four locations had no territories. Increased sur-
vey effort accounted for most of the territory
increases, except at Roosevelt Lake. Survey ef-
fort and area were consistent at Roosevelt Lake
from [998-2000; thus, the increase of 67 terri-
tories reflects a population increase.

Because confirming breeding activity was not
a pnmary objective during most surveys, sur-
veyors devoted variable amounts of effort 1o lo-
cating nests; therefore, some sites received more
thorough nest search coverage than others. Sur-
veyors documented nesting evidence at 13 of the
17 locations; nesting was nol documented at Eh-
renburg—Yuma, Horseshoe Lake, Lake Moha-
ve, and Rt 93 Bridge. Low survey effort at
Horseshoe Lake and Rt. 93 Bridge may account
for the lack of nest documentation, but breeding
activity was not suspected at Lake Mohave. Al-
though intensive surveys were conducted in Eh-
renburg—Yuma, no active nests were docu-
mented,

Hasrrat

Southwestern Willow  Flycatchers occupied
habitat within two major biotic community di-
visions (sensu Minckley and Brown 1994): high-
elevation occupied sites (=2200 m elevation)
within arctic-boreal wetland communities, and
lower elevation sites (<1600 m) within Sonoran
riparian deciduous forest communities. The
three occupied high-elevation sites were pre-
dominantly monotypic Geyer willow patches.
with mountain alder (Alnus tenuifolia) reported
as a sub-dominant species at one site. Within
Sonoran deciduous forests, habitat was more
heterogeneous. Surveyors classified vegeration
at 41 occupied sites as mixed broadleaf/exotic
{mostly tamarisk), 30 as mixed broadleaf/exotic

(mostly native), ten as native broadleal, and
eight as monotypic tamarisk. Willow was re-
ported at 84 of the 89 low-elevation sites and
tamarisk at 78. Fremont cottonwood (Populus
fremontii) was reported less frequently at occu-
pied sites (46); mesquite (Prosopis sp.), seep-
willow (Baccharis salicifolia), buttonbush (Ce-
phalanthus vccidentalis), and boxelder (Acer ne-
gundo) were minor components of occupied
habitat reported at 11, seven, two. and one site,
respectively.

Canopy height was taller at low-elevation oc-
cupied sites, while the median distance 1o water
was similar for all habitats types (Table 4). Sur-
veyors reported seven occupied sites =50 m
from water. However, six of these were located
within reservoir deltas where fluctuating stream
flows and lake levels may have lead 10 inter-
mitent surface water closer than 50 m during
the breeding season.

Surveyors reported Brown-headed Cowbirds
al 88 occupied sites. Evidence of cattle was re-
ported at 47 of 79 occupied sites where data
were available. Southwestern Willow Flycatch-
ers occurred predominantly on federal (509 of
occupied sites and 57% ol territories) and pri-
vate lands (32% of occupied sites and 33% of
territories). The remaining sites and territories
were divided among county, municipal. sute,
and tribal lands.

DISCUSSION

Arizona has the most comprehensive state-
wide Southwestern Willow Flycatcher survey
synthesis within the subspecies range. Cooper-
ation among surveyors, data sharing, and ade-
quate levels of funding made this synthesis pos-
sible, This level of effort allowed us to not only
delineate occupied Hycatcher habitat for conser-
vation purposes, but also identify unoccupied ar-
eas and ripanan habitat that require surveys, Ar-
izona is located centrally in the subspecies
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range, has the greatest number of occupied sites,
and contains approximately one third of all ter-
ritories (Sogge et al. this volume). Furthermore,
the Gila/San Pedro River confluence and Roo-
sevelt Lake comprise the second and third larg-
est populations, respectively. However, with an
entire population of about 1000 territories (Sog-
ge et al. this volume), the Southwestern Willow
Flycatcher remains endangered and in critical
need of protection. This emphasizes the impor-
tance of conserving Arizona's population for re-
covery of the subspecies.

The status of Arizona’s Southwestern Willow
Flycatcher populations is linked to the extent to
which we can protect and conserve relatively
dense stands of riparian vegetation. Throughout
the Southwest, such riparian habitat has been af-
fected by over a century of poor land manage-
ment practices. and up to 90% of riparian habitat
in Arizona has been degraded (Governor’s Ri-
parian Habitat Task Force 1990). Prior to the
1880s, riparian habitats along low-elevation riv-
ers and streams were wetter than at present
(Minckley and Brown 1994), Subsequent river
channelization, impoundment and diversion,
groundwater withdrawal (Stromberg 1993), and
excessive livestock grazing (Belsky et al. 1999a)
have limited regeneration of native riparian plant
species, The resulting riparian habitat loss has
restricted flycatchers to isolated patches of hab-
itat within a few locations in the state.

The extent to which Southwestern Willow
Flycatcher populations in the state have declined
is unknown. Historical distribution data are
scarce (see Phillips 1948, Phillips et al. 1964,
Umu 1987, Brown |988, Periman and Kelly
2000} and territory abundance records are non-
existent. However, anecdotal reports indicate
that the species was locally common along
drainages and in locations where they have been
extirpated. Southwestern Willow Flycatchers are
absent or severely reduced within four areas of
the state. The most precipitous decline in distri-
bution occurred along the lower Colorado River
(near Yuma) and on the Santa Cruz River, where
breeding has not been recorded since the early
1900s (Hunter et al. 1987; T. Huels, unpubl,
data). Similarly, distribution of flycatchers at
high-elevation locations (White Mountains, and
Black and Blue rivers) has been reduced and is
cause for concern, especially since recent sur-
veys indicate declining populations at occupied
sites.

Within the last seven years occupied habitat
within three locations has been destroved (Mar-
shall 2000). Additionally, inundation of all cur-
rently occupied habitat at Roosevelt Lake is ex-
pected to occur (USFWS 1996), Few data are
available 1o discern how this loss will affect the
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Arizona and range-wide population. Under nat-
ural conditions, riparian habitat in the Southwest
is both spatially and temporally dynamic. Move-
ment data (Luff et al. 2000) and surveys (i.e..
site colonization and abandonment rates) sug-
gesl that flveatchers are adapied to dynamic con-
ditions and move frequently between local sites,
especially in response to development of new
habitat. In 1993, floodwaters on the San Pedro
River scoured much of the main channel vege-
tation suitable for flycatcher breeding (T. Mec-
Carthey, pers. comm.). However, habitat persist-
ed in small areas on the edges ol the foodplain
near seeps and irrigation outflow zones. In re-
cent years., flycatchers moved from these edge
areas 1o npanan vegetation that reestablished in
the main channel. A similar pattern occurred at
Roosevelt Lake, where [flycatchers dispersed
from one large, older patch to younger vegeta-
tion that established following receding water
levels. Areas outside frequent flood scouring and
inundation zones may act as refuge habitat.
These areas, which may or may not be currently
occupied, could be critical for localized persis-
tence and dispersal following a disturbance
event, like the inundation of Roosevelt Lake.
Demographic research is needed to elucidate
population growth rates (sink/source relation-
ships) and the linkages between local sites and
locations.

Human-caused maodification of riparian eco-
systems has also contributed to the dynamic na-
ture of flycatcher habitat. In Arizona, exotic
tamarisk has become widespread in many drain-
ages including the Colorado (Hunter et al.
1988), Gila, Salt (Graf 1982), and San Pedro
rivers (Stromberg 1998). Although flycatchers
historically nested in willow and other native
vegetation (Phillips et al. 1964, Unitt 1987, Ro-
senberg et al. 1991), tamarisk now occurs at al-
most all occupied sites within Anzona and is
frequently used as a nesting substrate (90% of
1220 flycatcher nests found 1993-2000 were
placed in tamarisk; AGFD, unpubl. data). This
is in contrast 1o other states where native-dom-
inated sifes ‘and nesting substrates predominate
(Sogge and Marshall 2000),

Whether native- or tamarisk-dominated, fly-
catchers occupy patches close o water with rel-
atively dense canopy cover and understory. This
precludes the flycatcher from shrub-dominated
patches with low canopy cover, as well as gal-
lery forests with little understory. Furthermore,
recent landscape-level analysis of’ Southwestern
Willow Flycatcher habitat at Alamo Lake, Roo-
sevelt Lake, and Gila/San Pedro River conflu-
ence found that loodplain width and the amount
and variation of dense vegetation were correlat-
ed with flycaicher presence (AGFD, unpubl.
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data). The lack of occupied sites between 1600
and 2200 m elevation reflects topographical lim-
iations for development of suitable riparian veg-
etation. because the cooler climate, steep can-
yons, and frequency of scouring floods in Ari-
zona's mid-elevations often restrict habitat into
narrow linear bands of vegetation often domi-
nated by sycamore (Plaranus wrightii) with lLittle
understory. The creation and persistence of suit-
able riparian vegetation is linked to local and
landscape-scale environmental conditions (e.g..
topography. hydrology. flow regimes. and soil
conditions) and more research is needed to un-
derstand these connections.

Populations of Southwestern Willow Fly-
catchers in Arizona are in critical need of pro-
tection. Distribution surveys indicate two large
flycatcher concentrations (one under threat of
being lost) and 11 smaller populations scattered
throughout the state. With over half of territories
occurring on public lands, much could be done
o protect and enhance breeding habitat. How-
ever, significant areas of riparian habitat have
not been surveyed in Arizona and may contain
unidentified populations of Southwestern Wil-
low Flycatchers: this is especially true for pri-
vate and tribal lands, both of which are in need
of more survey effort. This emphasizes the need
to develop partnerships to enhance riparian areas
and allow access and data sharing. Finally, long-
term persistence of Southwestern Willow Fly-

catchers in Arizona is tenuous without address-
ing the ultimate causes for riparian ecosystem
degradation (e.g., modified fAow regimes,
groundwater withdrawal. and urbanization). Re-
covery will require cooperative planning that in-
cludes federal, state, local, and tribal govern-
ments, as well as private landowners and orga-
nizations 10 protect and restore flycatcher breed-
ing habitat.
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