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MEMORANDUM

TO: Field Manager, Tucson Field Office, Bureau of Land Management, Tucson,
Arizona

FROM: Acting Field Supervisor

SUBJECT: Biological Opinion on Reintroduction of Beaver into the San Pedro Riparian

National Conservation Area

The U.S. Fish and Wildlife Service has reviewed the biological evaluation (with amendment)
for the proposed reintroduction of beaver into the San Pedro Riparian National Conservation
Area, located in Cochise County, Arizona. All information was received and consultation
initiated on October 7, 1997. This document represents the Services’s biological opinion on the
effects of the proposed action on the southwestern willow flycatcher (Empidonax traillii extimus)
and Huachuca water umbel (Lilaeopsis schaffneriana var. recurva) in accordance with section
7 of the Endangered Species Act of 1973, as amended, (16 U.S.C. 1531 et seq.). The Service
appreciates your patience with our lack of timeliness in providing this biological opinion due to
heavy workloads and staffing changes.

This biological opinion is based on information provided in the biological evaluation and
subsequent amendment to that evaluation, information transmitted by facsimile, telephone
conversations, field investigations, and other sources of information. A complete administrative
record of this consultation is on file in the Arizona Ecological Services Field Office, Phoenix,

Arizona.
Consultation history

The BLM notified the Service of the proposal to re-establish the beaver into the San Pedro
National Riparian Conservation Area in April 1995. The Service replied on May 25, 1995,
expressing concerns about the proposal and informing the BLM that formal consultation would
be necessary for the southwestern willow flycatcher and other listed species. In July 1993, the
BLM requested a threatened and endangered species list for the action area, and the Service
provided this list in August 1995. A draft biological evaluation for the re-establishment of
beaver was received by the Service on April 15, 1996. The Service replied with a draft pre-
decisional document on May 28, 1996. The Service received a biological evaluation (BE) on
November 26, 1996. Heavy workloads, continued work on listing packages, and staffing
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changes in the Service’s Phoenix office precluded preparation of a biological opinion at the time
the BE was received; on December 26, 1996, the Service informed the BLM that forma]
conspltation would not be initiated until February 1997. On January 30, 1997, the Service
received a request from the BLM to include the recently-listed Huachuca water ,umbel in the
formal consultation. Throughout, Mark Fredlake (BLM) has kept Angie Brooks (Service)

informed of his discoveries of Huachuca water umbel colonies in the proposed re-introduction
area, -

On April 7, 1997, 2 meeting was held at the Service offices in Phoenix, Arizona. In attendance
were: Angie Brooks and Rob Marshall (Service); Tony Herrell, Jeff Simms, Dave Kméper and
Mark Fredlake (BLM): and John Phelps and Mike Pruss (Arizona Game and Fish Departm’ent)
Cc_mcerns addressed during the meeting included: evaluation of beaver effects in general possiblé
migration of beaver into other watersheds, effects of beaver on potential for native fish ;ecovery
and effects of beaver on southwestern willow flycatchers. Other concerns were primarily limiteci
to plans to monitor for changes to vegetation, fisheries, and avian communities to aid in
evaluation of beaver effects.

On September 2, 1997, the Service received an addendum to the original BE; this addendum
addressed issues discussed during the April, 1997, meeting. The Service replied to BLM,
acknowledging receipt of this amended BE on October 7, 1997, ard giving a timeline for
completion of the biological opinion. On October 28, 1997, Bob Reed (Service) visited the
proposed reintroduction site with Mark Fredlake and Bill Childress (BLM); topics discussed
while investigating the site included amount of suitable habitat for southwestern willow
flycatcher, vegetation monitoring protocols, and effects of beaver on streamflow and
groundwater levels.

Description of proposed action
Beaver capture and release

The San Pedro Riparian National Conservation Area was established by Congress in 1989, Its
purpose is to conserve, protect, and enhance the riparian ecosystem and associated wildlife,
recreation, cultural, and watershed values. As part of this mission, the San Pedro Habitat
Management Plan was developed, in cooperation with Arizona Game and Fish Department, to
provide specific guidance for management of terrestrial and aquatic habitat. One main objective
of this plan was to promote improvement of aquatic habitat and improve the stability of riparian
streambanks within the conservation area. The establishment of beaver was proposed to help

in achieving this objective.

Fifteen beaver will be captured from a suitable source. If possible, entire family groups will
be captured and transplanted to preserve pair bond integrity. Possible capture sites include the
middle Gila River, the Verde River, or the Salt River. Captured animals will be examined for
Giardia infestation. Beaver will be released as male/female pairs or family groups in the
mainstem San Pedro River between the Hereford Bridge and the Highway 90 Bridge, Cochise
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C.ounty, Arizona. Releases will be made a minimum of one river mile apart. Movements and
dlspersal of beaver throughout the ecosystem will be monitored through the use of
radiotelemetry. All captured beaver wil] be equipped with radio transmitters as funding allows.

Monitoring

The foll.owi.ng studies will be conducted to document the impact of beaver on various aspects
of the riparian ecosystem: d

1. Line Intercept/Point Intercept Transects

]

Additional transects will be established if funding can be gained from outside grants, and
volunteers will be solicited to assist in data collection.

Trends in streambank vegetation will be monitored periodically using existing transects.

In addition, five stratified sampling areas will be established within the beaver transplant area.
Within each sampling area belt and line transects will be established to monitor tree and shrub
canopy cover, tree and shrub stem density, plant species composition, and tree DBH (diameter
at breast height). Techniques used are found in Hays et al. (1981) and Interagency technical
reference - sampling vegetation attributes (USDA, USDI, 1996). Piezometer and sediment
arrays will be nested within belt transects to monitor alluvial groundwater levels and rates of
sediment deposition. Stream flow measurements will be taken at biweekly intervals at each
sampling area using a Marsh-McBurney flow meter.

Five sampling areas will be established at active beaver colonies once the release of beaver has
occurred. Paired sampling of data (as above) will be performed at each location for comparison
with control sites. Sampling will be performed at a level sufficient to draw statistically valid
comparisons between beaver-influenced sites and those not influenced by the species. If an
adequate pair is not present from the stratified random sampling areas, then additional sampling
areas will be selected at random so that paired comparisons can be made.

2. Aquatic Habitat and Fisheries

Changes in stream and aquatic habitat will be monitored by BLM San Pedro Project Office staff,
using methods developed by McCain er al. (1990). Two sites will be selected within the release
area, one influenced by beaver activity and one where beaver are absent, as a control. Data will
be compared graphically to assess apparent trends in aquatic habitat diversity. Additional paired
sites will be added to assess variability and statistical significance if funding can be acquired
from outside sources. Volunteers will be solicited to assist in data collection.

Fisheries sampling, using electro-shocking and seines, will be performed at Hereford Bridge,
Highway 90, and Charleston in cooperation with USFWS and Bureau of Reclamation. An
additional site will be surveyed in an area where beaver are active. Apparent trends in fish
species diversity will be assessed by graphically comparing the site influenced by beaver with
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the control area where beaver are absent. Additional sites will be monitored if funding is
available from outside sources. Volunteers will be solicited to assist in data coilection,

Additional monitoring is proposed to address the following management questions:

(1) Do beaver dams change the species composition of the fish community, favoring non-
native fishes detrimental to native fish management?

(2) Do beaver dams influence the total numbers and biomass of fish, especially non-native
fishes detrimental to native fishes? ~

(3) Does beaver activity change the composition of various meso-habitat types (run, riffle,
pool)? Do these changes favor non-native fishes? Do these changes cause shifts in
habitat composition to the detriment of future success of spikedace and loach minnow
reintroduction efforts?

Fish will be collected behind beaver dams using electrofishing gear and 1/8 inch mesh seines;
three passes will be completed in each pool. Fish will be held alive in aerated containers,
identified to species, batch weighed by species, enumerated by species, classified to live stage
by species (adult or juvenile), and released at the site of capture. Up to five ponds will be
sampled annually in the fall for five years. '

A reach removed from the backwater influence of the beaver dam will be selected and sampled
using electrofishing gear and seines. The site will be selected based on the abundance of large
pool habitat created by hydraulic channel dynamics. Comparisons between the beaver ponds and
pools formed by scour will be compared on a linear distance and volume basis. Physical habitat
variables for each site will be measured and recorded, including: habitat type, length, average
width, average depth, maximum depth, substrate composition, submerged cover, overhanging
cover, undercut bank, emergent vegetation, etc. Physical habitat for spikedace and loach
minnow will be further evaluated for relative suitability using computer modeling of depth,
velocity and substrate parameters. Reaches with beaver influence and those without will be
compared for relative habitat similarity using PHABSIM (Milhous et al. 1989) at 2 discharges:
low summer flow and high winter base discharge. Physical data (velocity, depth, substrate) will
be collected at the two discharges and a weighted usable area (WUA) determined for areas with
beaver activity and those without. WUA will be used as the primary determinant for habitat

suitability.

A statistically valid sample may not be available due to the low initial density of beaver.
However, the variability between beaver ponds will be computed and presented as standa}rd
error. Areas with beaver activity will be compared to those areas remote from beaver. Fish
community characteristics will be tabulated for species compositio.n, relative gbundance, total
numbers by species and biomass by species. Habitat features including WUA will }Je comp:ared.
An analysis of relative habitat potential between areas with beaver and those without will be

completed for spikedace and loach minnow.



3. Habitat Use and Dispersal Monitoring

Beaver habitat use and dispersal will be monitored by Arizona Game and Fish Department
personnel, utilizing radiotelemetry and ground surveys. Each beaver will be equipped with a
sub-cutaneous radio-transmitter, and aerial surveys will be conducted monthly to locate
individuals. On-the-ground follow-up surveys will be conducted to document presence of beaver
and observable changes in vegetation and other factors. Batteries in these transmitters last two
to three years. Beaver will probably establish territories in the first year, after which they
remain in a fairly defined area for the remainder of their lives. Hence, radio-telemetry will
effectively document the dispersal of beaver during the initial release. If additional fiinding
becomes available, dispersal of progeny can be studied using radiotelemetry, thus providing
information on dispersal of juveniles from established colonies.

4. Groundwater Monitoring

Groundwater levels near the stream will be monitored by BLM personnel using existing
monitoring wells where baseline data have been collected since 1988. This will provide apparent
trends in groundwater attributable to beaver and determine whether beaver activity increases
water storage in the alluvial aquifer. If funding is available, additional wells will be installed
in the floodplain in the vicinity of beaver activity. Installation will occur after beaver release
since the exact points of beaver colonization cannot be determined in advarice. Volunteers will

be solicited to assist in this task.
5. Streamflow Data

Streamflow measurements will be taken at Hereford Bridge, Highway 90 Bridge, and 2 miles
south of Highway 90 at Cottonwood well by BLM San Pedro Project Office staff, to determine
changes in summer stream flow relative to beaver modification of riparian zones. Baseline data
have been collected almost continuously at these points since 1988.

6. Beaver Effects Monitoring

Beaver effects on the avian community will be monitored by BLM personnel using point count
transects. Baseline data have been gathered over the past nine years at Highway 90 and
Hereford Bridge. If beaver do not colonize these sites, then they will serve as control sites and
an additional transect will be established to monitor avian response to beaver activity. Trends
in avian populations relative to beaver will be assessed using graphic comparisons between
beaver-influenced site and control site. Once beaver have become established in one area,
biologists will continue to census the area, as well as initiate an additional point count survey
in an area adjacent, but similar {in terms of vegetation structure) to the study site. Additional
transects will be installed if funding becomes available through outside grants. Volunteers will
be solicited to assist in this task. An annual raptor census will be conducted to monitor gray
hawk nesting pairs. Apparent trend in gray hawk populations relative to beaver will be assessed
by comparing nesting success prior to beaver release with success after release.
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Currently, southwestern willow flycatcher surveys are being conducted within appropriate
breeding habitat throughout the length of the NCA. These surveys have used the standardized
protocol as described by Sogge et al. (1997), and have been conducted in 1995, 1996, and 1997.
These surveys will continue after beaver are released.

7. Mosquito Regulation Sampling

Mosquito populations will be sampled to detect changes relative to beaver activity at four stations
along the river and at three sites outside the NCA in cooperation with the Arizona Department

of Health Service.
8. Huachuca Water Umbel Monitoring

The distribution of the Huachuca water umbel (Lilaeopsis schaffneriana var, recurva) will be
monitored through time to determine whether the species expands or diminishes in response to
beaver activity. Colonies of water umbel are identified and located using aerial photos and 7.5

minute topographic maps.
Evaluation of the effects of beaver re-establishment

Evaluations of the effects of beaver on the San Pedro ecosystem will be performed at one, two,
and five year intervals after the initial release, and every five years thereafter. This schedule
notwithstanding, local control of beaver effects can be initiated at any time when adverse effects
or damage are documented. On private land and public land these control measures can include
non-lethal trapping and relocation, fencing and/or caging of sensitive areas or plants, installation
of Clemson dam levelers or other leveling devices in beaver dams, caging of culverts, etc.
Lethal trapping is not permitted on Arizona public lands but is permissible on private lands.

The need for control of beaver throughout the project area will be evaluated using a scorecard
system similar to that employed by Arizona Game and Fish Department for non-game re-
establishments. This method will be instituted because no single factor has yet been found to
be an adequate indicator of the need for beaver control. The project area is defined as the area
within the boundary of the San Pedro Riparian National Conservation Area. See the amended
Biological Evaluation for a list of categories to be evaluated.

STATUS OF THE SPECIES (rangewide)

Southwestern willow flycatcher

The southwestern willow flycatcher is a small passerine bird (Order Passeriformes; Family
Tyrannidae) measuring approximately 15 centimeters (5.75 inches) in length from the tip of the
bill to the tip of the tail and weighing only 11 grams (0.4 ounces). It has a grayish-green back
and wings, whitish throat, light gray-olive breast, and pale yellowish belly. Two white wingbars
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are visible (juveniles have buffy wingbars). The eye ring is faint or absent. The upper mandible
is dark, the lower is light yellow grading to black at the tip. ‘

The southwestern willow flycatcher is an insectivore typically perching on 2 branch and making
short direct flights, or sallying, to capture flying insects. The southwestern willow flycatcher
is a riparian obligate, nesting along rivers, streams, and other wetlands where dense growths of
willow (Salix sp.), Baccharis, buttonbush (Cephalanthus sp.), boxelder (Acer negundo), saltcedar
(Tamarix sp.) or other plants are present, often with a scattered overstory of cottonwood
(Populus sp.) and/or willow.

One of four currently-recognized willow flycatcher subspecies (Phillips 1948, Unitt 1987,
Browning 1993), the southwestern willow flycatcher is a neotropical migratory species that
breeds in the southwestern U.S. and migrates to Mexico, Central America, and possibly northern
South America during the non-breeding season (Phillips 1948, Stiles and Skutch 1989, Peterson
1990, Ridgely and Tudor 1994, Howell and Webb 1995). The historical range of the
southwestern willow flycatcher included southern California, Arizona, New Mexico, western
Texas, southwestern Colorado, southern Utah, extreme southern Nevada, and extreme
northwestern Mexico (Sonora and Baja; Unitt 1987).

The States of California and New Mexico list the southwestern willow flycatcher as endangered
(California Department of Fish and Game 1992, and New Mexico Department of Game and Fish
1988). The State of Arizona considers the southwestern willow flycatcher a species of special
concern (Arizona Game and Fish Department 1996). The Service included the southwestern
willow flycatcher on its Animal Notice of Review as a category 2 candidate species on January
6, 1989 (USFWS 1989). A proposal to list the southwestern willow flycatcher as endangered,
with critical habitat, was published on July 23, 1993 (United States Fish and Wildlife Service
1993), and a final rule without critical habitat was published on February 27, 1995 (USFWS
1995), becoming effective on March 29, 1995. Following the review of comments received
during the public comment period, the Service deferred the designation of critical habitat,
invoking an extension on this decision until July 23, 1995. A moratorium on listing actions
under the Act passed by Congress in April 1995 required the Service to cease work on the
designation of critical habitat. On April 26, 1996, the moratorium was lifted and on May 16,
1996, the Service published a notice in the Federal Register announcing listing prioritization
guidance. Listing actions were placed in categories of decreasing order of priority: Tier 1 -
Emergency listings; Tier 2 - Finalization of listing decisions on proposed species; and Tier 3 -
all other listing actions (proposed rules, petition findings, critical habitat designations)., On May
15, 1996, the Southwest Center for Biological Diversity filed a lawsuit claiming that the Service
violated the Act by not finalizing critical habitat for the southwestern willow flycatcher. On
March 20, 1997, the District Court ordered the Service to finalize critical habitat for the
flycatcher by July 18, 1997. As ordered, the critical habitat was published on July 18, 1997,
and became effective on August 21, 1997. A correction notice was published in the Federal

Register on August 20, 1997. '



Life History

The southwestern willow flycatcher forages within and above dense riparian vegetation, taking
insects on the wing or gleaning them from foliage (Wheelock 1912, Bent 1963). No information
is available on specific prey species. However, fecal samples containing identifiable invertebrate
body parts were collected during banding operations from more than 70 southwestern willow
flycatchers in California, Arizona, and southwestern Colorado (M. Sogge, pers. comm.). These
samples could yield important data on prey use at various locations and timing throughout the
breeding season. -

The southwestern willow flycatcher begins arriving on breeding grounds in late April and May
(Sogge and Tibbitts 1992, Sogge et al. 1993, Sogge and Tibbitts 1994, Muiznieks er al. 1994,
Maynard 1995, Sferra er al. 1995). Migration routes are not completely known. However,
willow flycatchers have been documented migrating through specific locations and drainages in
Arizona that do not currently support breeding populations, including the upper San Pedro River
(BLM, unpubl. data), Colorado River through Grand Canyon National Park (Sogge and Tibbitts
1992, Sogge er al. 1993, Sogge and Tibbitts 1994}, lower Colorado River (Muiznicks er al.
1994, Spencer et al. 1996), Verde River tributaries (Muiznieks et al. 1994), and Cienega Creek
(BLM, in li.). These observations probably include subspecies E. t. brewsteri and E. t.
adastus. Empidonax flycatchers rarely sing during fall migration so a means of distinguishing
some migrating Empidonax without a specimen is not feasible (Blake 1953, Peterson and Chalif
1973). However, willow flycatchers have been reported to sing and defend winter territories
in Mexico and Central America (Gorski 1969, McCabe 1991).

Nesting begins in late May and early June and young fledge from late June through mid-August
(Willard 1912, Ligon 1961, Brown 1988a,b, Whitfield 1990, Sogge and Tibbitts 1992, Sogge
et al. 1993, Muiznieks er al. 1994, Whitfield 1994, Maynard 1995). Southwestern willow
flycatchers typically lay three to four eggs in a clutch (range = 2-5). The breeding cycle, from
laying of the first egg to fledging, is approximately 28 days. Eggs are laid at one-day intervals
(Bent 1963, Walkinshaw 1966, McCabe 1991); they are incubated by the female for
- approximately 12 days; and young fledge approximately 12 to 13 days after hatching (King
1955, Harrison 1979). Southwestern willow flycatchers typically raise one brood per year but
have been documented raising two broods during one season (Whitfield 1990). They have also
been documented renesting after nest failure (Whitfield 1990, Sogge and Tibbitts 1992, Sogge
et al. 1993, Sogge and Tibbitts 1994, Muiznieks ef al. 1994, Whitfield 1994, Whitfield and

Strong 1995).

Whitfield, who has accumulated the largest data set on southwestern willow flycatchers, reported
the following data on survivorship of adults and young: of 58 nestlings banded since 1993, 21
(36%) returned to breed; of 57 birds banded as adults (after hatch year) since 1989, 18 (31%)
returned to breed at least 1 year (10 males, 8 females); 5 (9%) returned to breed for 2 years (all
males); and 2 (3.5%) returned to breed for 3 years (M. Whitfield, Kern River Preserve, pers.
comm.). Whitfield (1995) also documented statistically significant variation in return rates of
Juveniles as a function of fledging date; approximately 21.9% of juveniles fledged on or before
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July 20th returned to her study area the following year, whereas only 6.4% of juveniles fledged
after July 20th returned the following year.

Walkinshaw (1966), who studied E.r. traillii in Michigan, estimated that 40.9% of the males at
his study site returned to breed for at least 2 years, 22.7% returned for at least 3 years, 13.6%
returned for at least 4 years, and at least 4.5% returned during their year 5. Female return rates
were substantially lower. Only 22.6% returned to breed for 1 year. Whitfield and Walkinshaw
do not incorporate potential emigration rates into their estimates of returns and, thus, may
underestimate actual survivorship. However, these data are consistent with survival rates for
other passerines (Gill 1990, chap. 21) suggesting that the lifespan of most southwestern willow
fiycatchers is probably 2 to 3 years (i.e. most flycatchers survive to breed 1 or 2 $e4sons).

Brood parasitism of southwestern willow flycatcher nests by the brown-headed cowbird
(Molothrus ater) has been documented throughout the flycatcher’s range (Brown 1988a,b,
Whitfield 1990, Muiznieks et al. 1994, Whitfield 1994, Hull and Parker 1995, Maynard 1995,
Sferra er al. 1995, Sogge 1995b). Cowbirds lay their eggs in the nests of other species directly
affecting their hosts by reducing nest success. Cowbird parasitism reduces host nest success in
several ways. Cowbirds may remove some of the host’s eggs, reducing overall fecundity, Hosts
may abandon parasitized nests and attempt to renest, which can result in reduced clutch sizes,
delayed fledging, and reduced overall nesting success and fledgling survivorship (Whitfieid 1994,
Whitfield and Strong 1995). Cowbird eggs, which require a shorter incubation period than those
of many passerine hosts, hatch earlier giving cowbird nestlings a competitive advantage over the
host’s young for parental care (Bent 1963, McGeen 1972, Mayfield 1977a,b, Brittingham and
Temple 1983). Where studied, high rates of cowbird parasitista have coincided with
southwestern willow flycatcher population declines (Whitfield 1994, Sogge 1995a, Sogge 1995¢,
Whitfield and Strong 1995), or, at a minimum, resulted in reduced or complete elimination of
nesting success (Muiznieks ef al. 1994, Whitfield 1994, Maynard 1995, Sferra er al. 1995,
Sogge 1995a, Sogge 1995¢, Whitfield and Strong 1995). Whitfield and Strong (1995) found that
flycatcher nestlings fledged after July 20th had a significantly lower return rate and that cowbird
parasitism was often the cause of delayed fledging.

Habitat Use

The southwestern willow flycatcher breeds in dense riparian habitats from sea level in California
to over 7000 feet in Arizona and southwestern Colorado. Throughout its wide geographic and
elevational range, its riparian habitat can be broadly described based on plant species
composition and habitat structure (Sogge ef al. 1997). These attributes are among the most
conspicuous components of flycatcher habitat but not necessarily the only important components.
They are easily identified from photographs or during field visits and have been useful in
conceptualizing, selecting, and evaluating suitable survey habitat. Photographs and
accompanying text provided in Sogge er al. (1997) characterize the considerable variation in
habitat structure and plant species composition found at breeding sites throughout the
southwestern willow flycatcher’s range. Two components that vary less across this subspecies’
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range are vegetation density and the presence of surface water. Those and other characterlstlcs
such as size and shape of habitat patches, are described further below.

Based on the diversity of plant species composition and complexity of habitat structure, four
basic habitat types can be described for the southwestern willow flycatcher. Those types are
described below and should be referenced with photographs provided in Sogge er al. (1997).
When reviewing the habitat descriptions below and applying them to a particular location in the
field, keep in mind that characteristics of actual breeding sites fall somewhere on a continuum
from monotypic to multiple plant species, and from a relatively simple habitat structure
characterized by a single vegetation stratum to more complex habitat patches characterized by
multiple-strata.

Monotypic willow: Nearly monotypic, dense stands of willow (often S. exigua or S. geyeriana)
3 to 7 meters in height with no distinct overstory layer; usually very dense structure in at least
lower 2 m; live foliage density is high from the ground to canopy.

Monotypic exotic: Nearly monotypic, dense stands of exotics such as saltcedar (Tamarisk sp.)
or Russian olive (Elaeagnus angustifolia) 4 to 10 m in height forming a nearly continuous,
closed canopy (with no distinct canopy layer); lower 2 m may be very difficult to penetrate due
to branch density; however live foliage volume may be relatively low from 1 to 2 m above
ground; canopy density uniformly high.

Native broadleaf dominated: Comprised of dense stands of single species (often Goodding’s or
other willows) or mixtures of native broadleaf trees and shrubs including, but not limited to,
cottonwood, willows, boxelder, ash, buttonbush, and stinging nettle from 4 to 15 m in height;
characterized by trees of different size classes; may have distinct overstory of cottonwood,
willow or other broadleaf species, with recognizable subcanopy layers and a dense understory
of mixed species; exotic/introduced species may be a rare component, particularly in understory.

Mixed native/exotic: Dense mixtures of native broadleaf trees and shrubs (such as those listed
above) mixed with exotic species such as tamarisk and Russian olive; exotics are often primarily
in the understory, but may also be a component of overstory; the native and exotic components
may be dispersed throughout the habitat or concentrated as a distinct patch within a larger matrix
of habitat; overall, a particular site may be dominated primarily by natives, exotics, or be a
more or less equal mixture.

There are other potentially important dimensions or characteristics of southwestern willow
flycatcher habitat, including: size, shape, and distribution of vegetation patches; hydrology; prey
types and abundance; parasites; predators; environmental factors(e.g. temperature, humidity);
and interspecific competition. Underlying these are factors relating to population dynamics, such
as demography (i.e. birth and death rates, age-specific fecundity), the distribution of breeding
groups across the landscape, flycatcher dispersal patterns, migration routes, site fidelity,
philopatry, and degree of conspecific sociality (e.g. coloniality). Most of these attributes are
not well understood for the southwestern willow flycatcher. However, some of these factors
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may be critical to understanding current population dynamics and habitat use. For example,
characterizations of suitable breeding habitat may be significantly biased if observed patterns of
habitat use are influenced by intrinsic dispersal patterns and capabilities rather than overall
habitat quality.

Ultimately, habitat suitability should be measured in terms of reproductive success and
survivorship that result in a positive rate of population growth. Without long term data that
correlate or experimentally verify which combination of the above attributes contribute to
population growth, habitat descriptions should be viewed broadly and considered descriptors of
“suitable survey habitat." '

The size and shape of occupied riparian habitat patches vary considerably, Southwestern willow
flycatchers have been found nesting in patches as small as 0.8 hectares {e.g. Grand Canyon) and
as large as several hundred hectares (e.g. Roosevelt Lake, Lake Mead)." When viewed from
above, the mixed vegetation types in particular often appear as a mosaic of plant species and
patch shapes and sizes. In contrast, narrow, linear riparian habitats one or two trees wide do
not appear to contain attributes attractive to nesting flycatchers. However, flycatchers have been
found using these habitats during migration. '

Open water, cienegas, marshy seeps, or saturated soil are typically in the vicinity of flycatcher
territories and nests; flycatchers sometimes mest in areas where nesting substrates were in
standing water (Maynard 1995, Sferra er al. 1995, 1997). However, hydrological conditions
at a particular site can vary remarkably in the arid Southwest within a season and between years.
At some locations, particularly during drier years, water or saturated soil is only present early
in the breeding season (i.e. May and part of June). However, the total absence of water or
visibly saturated soil has been documented at several sites where the river channel has been
modified (e.g. creation of pilot channels), where modification of subsurface flows has occurred
(e.g. agricultural runoff), or as a result of changes in river channel configuration after flood
events (Spencer et al. 1996).

Nest placement and nesting substrate

Southwestern willow flycatcher nests are Open cup structures, approximately 8 centimeters high
and 8 centimeters wide (outside dimensions), exclusive of any dangling material at the bottom.
Nests are typically placed in the fork of a branch with the nest cup supported by several small-
diameter vertical stems. The main branch from which the fork originates may be oriented
vertically, horizontally, or at an angle, and stem diameter for the main supporting branch can
be as small as three to