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EXECUTIVE SUMMARY

JUSTIFICATION

Continental and loca declinesin many bird populations have led to concern for the future of migratory and
resdent birds. The reasons for declines are complex. Habitat 1oss, modification and fragmentation, loss
of wintering and migratory habitat, and brood parasitism have beenimplicated. 1n 1990, the National Fish
and Wildlife Foundation brought together federd, state, and local government agencies, foundations,
conservation groups, industry and the academic community to form a program to address the problem.
Thus, Partnersin FHight was concelved asavoluntary, international codition dedicated to* keeping common
birds common” and “reversing the downward trends of declining species” The Arizona Working Group
of Partnersin FHight (APIF) developed this plan as part of the nationa Partnersin Hight effort.

PURPOSE

Effective and efficient ecologica management involves determining which species and habitaisare mogt in
need of consarvation. This plan identifies priority speciesand habitats, and establishes objectivesfor bird
populations and habitatsin Arizona. The plan focuses on microhabitat requirements of priority species, but
asoidentifieslandscape scalerequirements. Conservation actionsare recommended and partnershipsare
identified to accomplish the objectives.

SCOPE

Of the more than 280 breeding bird species in Arizona, 43 priority species, in 13 mgor habitats are
addressed here. Associate species that will benefit from management actions are listed with each priority
species. Coordinating conservation by habitat enablesland managersto efficiently focusonaset of priority
birds and specific habitat characteristics they need.

OBJECTIVESAND STRATEGIES

Biologicd objectives are identified in each habitat to provide a target for ecologica planning and
implementation, and a benchmark for measuring success. Habitat strategies are identified to support the
population objectives and describe the condition, amount and location of the habitat where management
is needed.

EVALUATION OF PROGRESS

Research and monitoring needs are listed that relate directly to management questions. Weintend thisto
be a dynamic document that will be revised as new information surfaces. Thus, we envision research and
monitoring fulfilling a criticd link in the adgptive neture of this plan.

COORDINATION

Many partnerswere instrumenta inwriting thisdocument. However, coordination among exigting and new
partners is needed for the plan to succeed. Information in this plan can easily be linked with other
landscape level management programs.  Discussions regarding integration have aready begun nationaly
with the North American Waterfowl Management Plan and Shorebird groups. International coordination
iswdl under way with Canada and Mexico and coordination of projects across internationa boundaries



is planned for the implementation phase. Although this plan is specific to birds, coordination with other
species groups will progress from implementation.
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I.INTRODUCTION

Continental and loca declinesin many bird populations have led to concern for the future of migratory and
resdent bird species. Thereasonsfor declinesare complex. Habitat loss, modification and fragmentation,
loss of wintering and migratory habitat and brood parasitism have been implicated. Scientists and the
concerned public agree that a coordinated, cooperative conservation initiative focusng on nongame
landbirds is needed.

In late 1990, the Nationa Fish and Wildlife Foundation brought together federd, state, and locdl
government agencies, foundations, conservation groups, industry and the academic community to form a
programto addressthe problem. Thus, Partnersin FHlight (PIF) was conceived asavoluntary, internationa
codition of government agencies, conservation groups, academic ingitutions, private busnesses, and
citizens dedicated to “kegping common birds common” and reversing the downward trends of declining
species. State working groups soon followed and Arizona Partnersin Fight (APIF) wasinitiated in 1991.
As with the nationd program, the APIF working group consists of participants from state and federd
agencies, consarvation groups, academic inditutions, private organizations and individuas. APIF efforts
arefocused within Arizona, and with adjacent statesand Mexico. Thegoasfor APIF arethe same asthose
of the nationa program: to direct resources to the conservation of nongame landbirds and their habitats
through cooperdtive effortsin monitoring, research, management, education, and international cooperation.

Effective and efficient ecologica management involves determining which species and habitatsare mogt in
need of conservation. This plan identifies priority species and habitats, and establishes objectivesfor bird
populations and habitatsin Arizona. The plan focuses on microhabitat requirements of priority species, but
asoidentifieslandscape scalerequirements. Conservation actionsare recommended and partnershipsare
identified to accomplish the objectives.

Partners in Flight bird conservation plans are being written for al western states and are intended to
complement thesuccessful North American Waterfowl Management Plan and therecently initiated Nationa
Shorebird Conservation Plan and North American Colonid Waterbird Conservation Plan. Resident game
birds are often not covered by these plans because their needs are being met by state agencies and
conservation groups. However, it is ecologicaly and economicaly sensible to coordinate with
representatives of other bird groups when implementing actions. Discussons of waterfowl, shorebirds,
colonia water birds and/or resident game birds may be included in these plans as they contribute to the
ecologica picture of the landbird or habitat being addressed.

Partnersin Hight recognizes there are gaps in our knowledge of Arizona shirds. However, our intention
is to assemble the best and most current scientific information into a format that land managers and
landowners can use to put idess into action. When new information becomes available it will be
incorporated into thisplan. Thus, we congder thisadynamic document inwhich adaptive management will
play alargerole.



Arizona Partnersin Hight June 1999
NGTR 142: Bird Conservation Plan, Ver.1.0 Page 2

This Bird Conservation Plan was developed by many people offering input in planning meetings and as
reviewers. Planning meetings were held by State Chairs and focused on habitat groups functioning under
the umbrella of the Western Working Group of the U.S. Partners in Flight program.  Planning mestings
were open to anyonewho had aninterest in bird conservation and were designed to solicit information that
would form the core of the plan. Animportant result of planning meetings was to capture scientific data
and persond obsarvations that were not available in the scientific literature. Thisinformation is especidly
important because local variations can dictate different needs and approaches.
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[I. STATE OF KNOWLEDGE OF ARIZONA BIRDS
A. Historical Perspective

Arizona has long attracted naturdists and been known as one of the premier birding areas in North
America Thejuxtaposition of multiple biogeographic provinces createsacomplex natura environment that
supports a diverse avifauna. Not surprisngly, a tremendous wedlth of information has been collected on
Arizond s birds.

The first published descriptions of Arizona avifauna date back to the mid 1800s and are based on
collections made by U.S. Government expeditions. Although the primary purpose of these expeditionswas
to determine boundaries, find railroad routes or assess geological wedth, the government was aso
interested in documenting the region’ s biotic resources. The expeditions aways had naturdigts, physicians
and surgeons (often one person) who collected and catalogued biologica specimens and kept detailed
notes on the plants and anima's encountered on these explorations.

Biologicd inventory of the Southwest was underway as early as 1820, when naturdists such as Thomas
Say (now honored by Say’ s Phoebe) accompanied an expedition through what istoday New Mexico. In
the mid-1840s, the United States expanded its boundaries westward, acquiring new lands that had to be
surveyed, mapped and described. At this point, military expeditions began in earnest (Brown and others
1994). SW. Woodhouse reported on birds seen a ong the Colorado River as part of Captain Sitgreaves
topographical survey of northern New Mexico and Arizona(Woodhouse 1853). Kennerly and Mol lhausen,
physicians and naturalists attached to the survey of the Pacific Railroad Route, described “new” birds
collected between Albuquerque, NM and San Francisco, CA during thewinter of 1853-54 (Baird 1854).
Baird described ” Birds of the Boundary” inthezool ogy report for the United Statesand Mexican Boundary
Survey (Baird 1859). Henry Henshaw, the ornithologist of the George Wheder Geographic Survey West
of the 100" Meridian, reported on bird collections madein 1871-1874 in the Southwest, including Arizona
(Henshaw 1875). Edgar Mearnsserved asphys cian-naturaist with theInternationa Boundary Commission
from 1892-94. Although Mearns was primarily interested in mammals, he described the overal biota
(Mearns 1907).

By the late 1800s, generd exploration surveys ended. Thereafter, most surveys were redtricted to
geographic aress for which there was little biologica knowledge. This marked the beginning of the
collecting period. Many collectors were assgned to fied stations by the Smithsonian Ingtitution. One such
collector was Elliott Coues, asurgeonin the U.S. Army assigned to Fort Whipple (north of Prescott, AZ)
in 1864. Coues assgnment was to collect and prepare specimens of wildlife from the Rio Grande to the
Colorado River. His publications, including one on the birds of Fort Whipple (Coues 1866), were among
the first scientific papers on southwestern wildlife. C. Hart Merriam, M.D., was part of the Death Valley
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Expedition of 1891. The Expedition’s ornithologica report included notes on birds observed in parts of
northwestern Arizona (Fisher 1893Db).

Many naturd history studies of birds were conducted in Arizonain the late 1800s and early 1900s. One
landmark study, C.H. Merriam’ s biological survey of the San Francisco Mountain region, which reported
on the digtribution of species from the dpine zone to the desert of the Little Colorado River (Merriam
1890). Ornithologicad studies were occurring around the state, including work in the Catalina Mountains
(Scott 1886), Huachuca Mountains (Swarth 1904), Santa Rita Mountains (Bailey 1923), San Francisco
Mountain region (Hargrave 1932) and Grand Canyon (McKee 1936). Swarth (1929) and Phillips (1939)
desgnated “faund areas’ in Arizona on the basis of birds. Later, Brandt (1951) described the birds and
habitats of southeastern Arizona. Since then, studies too numerous to describe here have been conducted
on Arizond s birds.

Only two bibliographies of the ornithological work done in Arizona have been published. Swarth (1914)
compiled the firgt ligt of publications relaing to Arizona ornithology, about 300 titles from the mid 1800s
to 1913. Anderson (1972) updated Swarth’s early effort.

The firgt thorough compilation of Arizond s avifaunawas published in the mid-1960s (Phillips and others
1964). “TheBirdsof Arizond’ remainsthe only full treatment of Arizona shirds. Phillipsand others (1964)
citicdly reviewed and reported al bird records for the state and revedled important information gaps.
Recently, Glinski (1998) assembled current knowledge on the 42 Arizonaraptors. The Arizona Breeding
Bird Atlas project, conducted by the Arizona Game and Fish Department, isin progress. Theresultsof this
systematic statewide project will provide the most comprehensive and up-to-date information on al of
Arizona s breeding birds.

Many of Arizond s diverse and unique habitats have been surveyed and studied for birds. Below aretwo
ligsof someof thelarger or more community based studiesinthe state, either ongoing or completed, where
detailed information can be found on specific areasin Arizona. A brief description of each study can be
found in Appendix G.

B. General Inventory Studies and Publications

The Birds of Arizona (Phillips and others 1964)

The Annotated Checklist of the Birds of Arizona (Monson and Phillips 1981)
Arizona Breeding Bird Atlas (AZ Game and Fish Dept.)

SPARC (San Pedro Avian Resources Conservation, BLM SierraVista)
Birds of the Lower Colorado (Rosenberg and others 1991)

Grand Canyon Birds (Brown and others 1987)

Grand Canyon riparian birds (Sogge and others 1998)

No oA~ WDNER
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8.  Birdsof the Northern Black Mesa (C. LaRue)

9.  Sengtive specieslocdity information for Arizona (HDMS AGFD)
10. SE Arizonagrasdands bird study (C. Bock)

11. Winter grasdand bird study (C. Gordon).

12. Birdsof the Sky Idands (B. Block)

C. General Long-term Surveys
1. Breeding Bird Survey Routes
Chrigtmas Bird Counts (National Audubon Society)
Raptor Counts (Hawk Watch International)
San Pedro MAPS station (Bureau of Land Management )
Urban Raptor Surveys (AGFD Region V1)
BBird Sites (Breeding Biology Research and Monitoring Database, USFWYS)

o gk wN

D. Resear ch, Inventory and Monitoring Needs

Identifying gaps in information is part of the Partnersin Hight planning process. For each of the priority
species chosen in the plan, a list of recommended research was made. Included in the research
recommendations are inventory and monitoring needs where necessary. Lists from each of the states in
the Western Working Group of Partnersin Hight were combined to help researchers better understand
where information gaps are for priority birds across the West. Research questions will be posted on the
Nationd Partnersin Flight web page for access on the world wide web. Thiswidespread access presents
an excdlent opportunity for graduate students and other researchersto focus on gathering information that
can be directly applied to the conservation of these species. Universtiesin the West will be provided a
list of recommended research as State plans are completed.
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[11.BIRD PRIORITIZATION
A. Purpose

Effective and efficient ecologicd management involves determining which species and habitatsare most in
need of conservation. The Arizona Partnersin Hight (APIF) species prioritization process was designed
asatool for thisimportant task. Priority speciessdected for discussonin the present version of the Arizona
bird conservation plan were chosen using a prioritization process (described below) as the initid scoring
tool, and the knowledge of loca expertsto refine the priority list. We recognize that there are ggps in our
knowledge of Arizonabirds. However, weintend the Arizonabird conservation plan to bea“dynamic and
ever changing” document thet will continualy incorporate new information.

Partners in Hight initidly focused on only neotropica migratory birds or birds that migrate from North
American breeding grounds to wintering areasin Mexico and Central and South America. Asthe nationd
program has progressed, emphasis has expanded to include al breeding, wintering, and resident landbirds.
Migratory waterfowl and shorebirds are not currently included in the APIF Bird Conservation Plan.
Waterfowl conservation needs are presently being addressed by other conservation groups. How other
groups effortsrelate to the APIF godswill be discussed in section VI of this plan.

Following the nationd Partnersin Hight expanded emphasis, the Arizona plan concentrates on the birds
thet will be most positively influenced by management aswell asthose specieswith the grestest immediate
threat of extirpation. In many cases, management of habitat groups will provide protection for suites of
priority speciesand alow land managersto participatein critical conservation. This approach often results
alesser financid burden than single-species management practices.

B. Process and Rankings

The APIF Inventory and Monitoring subcommittee developed 11 criteria to prioritize bird species most
inneed of consarvation efforts. Thecriteriaareacombination of Sx nationd PIF criteriaand thefivecriteria
developed by the APIF Inventory and Monitoring Subcommittee. The criteriaincluded Arizona-dependent
and Arizona-independent factors. The Arizona-independent criteriaare constant over aspecies rangeand
do not vary by species. The Arizona dependent criteria were ranked by the APIF Inventory and
Monitoring Subcommittee.

Population trend, one of the nationa criteria (but not used here), was based on data from Breeding Bird
Survey (BBS) routes conducted since 1970. The nationa population trend scores were not used in
Arizona s prioritization process because of inadequate BBS routes in Arizona prior to 1991. To creste
aranking of priority species more representative of the current status of birds in the state, Sate experts
were assembled and together generated new population trend scores for each of Arizonas landbirds.
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Priority speciesthat occur peripherdly in Arizona, but have stable populationsin the core of their ranges,
will be recommended for a“monitor” ligt.

Criteria

Within each criterion, a gpecies was given arank score ranging from one to five, with one being the leest
critica rank and five the mogt criticd. Definitions for each of the scores can be found in Appendix A. All
of Arizonas native landbirds were scored using this prioritization process.

The 11 criteria desgnated for Arizonas ranking process are:

1. Relative Abundance(RA) - the abundance of abird, in appropriate habitat within its entire range,
relaive to other bird species. This criterion gives an indication of a species vulnerability to
caaclyamic environmental changes. A low score would indicate a higher rdative abundance,
therefore reducing the risk of complete extirpation from lossesin one or moreregions. Higher scores
indicate alower relative abundance, thus more vulnerability to drastic losses or population changes.
This criteriawas used for both wintering and breeding bird ranks.

2. Arizona Abundance (ABA) - This criterion gives the same measure of vulnerability as in relaive
abundance but solely within Arizonds state boundaries. The true abundance of many of Arizonas
birdsis not known, however, scores were generated using available abundance information within
preferred habitats. Used for breeding birds only.

3. Breeding Distribution (BD) - Overal breeding distribution. High scores indicate locdized
breeding, thusahigher likelihood of serious decline from drastic environmental changes. Low scores
indicate wide breeding distribution, therefore less likelihood of extirpation. Used for breeding birds
only.

4. ArizonaBreeding Distribution (ABD) - Similar to breeding distribution, but within Arizonagate
boundaries. Used for breeding birds only.

5.  Winter Digtribution (WD) - Overdl winter distribution. Thiscriterionissimilar to those of breeding
distribution. Used for wintering and resident birds only.

6. Arizona Winter Digribution (AWD) - Smilar to winter digtribution but within Arizona Sate
boundaries. Used for wintering and resdent birds only.

7.  Threats on Breeding Grounds rangewide (TB) - Two factors are considered here: ecological
specidization(including future threets) and habitat |oss/disruption. Thisisdescribed asacombination
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of the amount of habitat (or conditions necessary for surviva and reproductive success) that has
been logt in the past (Snce the late 1940s) with the amount that isanticipated to belogt inthefuture.
High scoresindicate either alarge loss of habitat or agpeciesthat isan extreme ecologica specidid.
Low scoresindicate astable or increasing habitat or apeciesthat isan ecologicd generdist. Used
for both breeding and wintering birds.

8. Threats on Breeding Grounds in Arizona (TBA) - Similar criterion to those of threats on
breeding grounds rangewide, but within Arizona boundaries.

9. Threats- Non-breeding (TW) - Smilar criterion to breeding grounds. Used for wintering birds
only.

10. Threats on Winter Grounds in Arizona (TWA) - Smilar to threats on breeding grounds in
Arizona. Used for wintering birds only and their wintering grounds in Arizona.

11. Importance of Arizona to each species (IA) - High scoresin this category indicate that a large
proportion of a breeding range occurs within Arizona, or a species is usng a habitat that is only
avalablein Arizona Used for both breeding and wintering birds.

Species Rank

Based on the scoring process within each of the 11 prioritization criteria, aranked ligt of dl of Arizonas
netive landbirds was developed (Appendixes A, B, C, and D). Species were divided into two lists:
breeding and wintering. Birds that scored equdly are listed together and separated from the next rank by
adoubleline.

C. Priority Species
Method of Sdlection

Priority bird speciesin Arizonawere sdected using first the prioritization schemeand second by qualitative,
informed decisions based on local expert input. Based on the criteria described in Appendixes A and C,
the highest score abird could receivein the prioritization processwould be 40 for breeding birds (8 criteria
times the highest score of 5) and 35 for wintering birds (7 criteria times the highest score of 5). Breeding
and wintering birds that scored 20 or higher were selected initialy for consderation as priority pecies.
Thisresulted in apreliminary list of potentid priority bird speciesor the top 45% of breeding and wintering
birds from thelistsin Appendix B and D.
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From these two ligts, the APIF Inventory and Monitoring Subcommittee assigned each speciesto one or
more of Arizond s habitat groups. After habitat groups were defined (described in section 1V), the highest
priority species within each habitat group were discussed and selected during APIF mestings.

The PIF priority bird lists are not produced to replace the Federa Endangered Specieslist. Rather, they
are intended to be used as a tool by government agenciesand conservation organizationsto hep prioritize
bird species that should be considered in Conservation Agreements.

D. Resear ch, Inventory and Monitoring Needs

Prioritization of Arizona s birdswill be reevaduated as new information islearned. Mgor revisonsto the
prioritization scores will be conducted gpproximately every five years. However, amendments may be
made at any time. Asresearch questions are answered, and monitoring efforts increase, our knowledge
about the status of birds will undoubtedly increase and prioritization scores will change.
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IV.HABITAT
A. Habitat Naming Scheme

Inthe West, vegetation associaions are mosily uniform within specific habitatsand asmost thingsin nature,
do not end at state boundaries. Many of the stateswithin the Western Working Group (WWG) region have
habitats in common, with the exception of certain habitatsin Cdiforniaand Alaska To coordinate across
boundaries and strive for smilar biologica objectives for shared species, the WWG partners developed
a common, genera nomenclature for habitat groups. Each gate in the WWG will define the habitat
categories with the specific differencesin their sate but will basethar hierarchies on the Western Working
Group habitat headings.

Extengve habitat classfication at the community and association level was defined in the Southwest by
Brown (1980) (Fig.1). Thisis the most complete and comprehendve classfication of habitats available
today and was used in conjunction with the WWG habitat categories to define the Arizona Partnersin
Hight habitat groups. Figure 1 can assst in locating APIF habitat categories on the ground. A crosswak
between APIF habitat types and Brown and others (1979) biotic communitiesis provided in Appendix E.
Arizona habitat groups and a brief list of the key plant species, are shown in Table 1. Scientific names of
plant species are listed by habitat typein Appendix F.

B. Priority Habitat Selection

Inan effort to be more effective with on-the-ground management, asubset of priority habitatswas selected
for theinitid versgon of the Arizona plan. Sdection was based on severd criteria as wdl as the persond
knowledge of local experts. Thefollowing criteriawere consdered for theinitial habitat selection: historical
loss, converson of native habitat, availability of data, remaining habitat, potentid for beneficid management,
number of high priority species, current and historical land use, importanceto breeding and wintering birds,
and vdue to Arizona to avifauna. The priority habitats selected were: Low Elevaion Riparian, High
ElevationRiparian, Desart Grassands, and Pine. Other mgor Arizonahabitatswere added after theinitia
sdectionand areidentified in the body of thisplan. Priority species were sdlected for dl mgor habitatsin
Arizona

C. SpeciesLink with Habitats

Of the ligt of high ranking species, asubset of priority specieswas selected on which to concentratefor the
initid verson of Arizonasplan. Inadditiontothe prioritized speciescriteria(Appendixes A and C), severd
other factorswere considered when salecting our target species such asthe knowledge of loca expertsand
the complexity of the habitat. Structurd components act as subsets of the larger habitat and can attract a
different set of bird species. More complex habitats, such asriparian and forested habitats, will have more
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components, and therefore may have more representative bird species than less complex habitats, such as
grasdand. In habitats where structurd diversity is lower, priority scores and local knowledge were
primarily used to identify priority Soecies.
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Figure to be added later

Figure 1. Biotic Communitiesin Arizona after Brown and Lowe (1980).
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Table 1. Arizona Partnersin Hight Habitat Group Descriptions

APIF HABITAT HEADINGS

KEY PLANT SPECIES

FORESTS AND WOODLANDS
Spruce-Fir Engelmann spruce, corkbark fir, Douglas-fir, white fir, bristlecone pine, aspen
Mixed Conifer blue spruce, Engelmann spruce, white fir, subalpine fir, corkbark fir, southwestern white pine
(limber pine), ponderosa pine, Douglas-fir, aspen
Aspen aspen
Pine ponderosa pine matrix (may include some Douglas-fir, Gambel oak, pinyon pine and/or juniper, aspen
and white fir)
Pinyon-Juniper pinyon pine and/or juniper, (may include Rocky Mountain juniper, Utah juniper, one-seed juniper,
aligator juniper, Cdliforniajuniper, Rocky Mountain pinyon, single-leaf pinyon , Mexican pinyon),
Arizona cypress
Pine-Oak (Madrean) Chihuahua pine, Apache pine, ponderosa pine, aligator bark juniper, pinyon pine, Gambel's oak, Emory
02k, silver-leaf oak
SHRUBLANDS
Desertscrub
1. Mohave Joshua tree, creosotebush, saltbush
2. Sonoran saguaro, mesquite, ironwood, paloverde, creosotebush, jojoba, crucifixion-thorn acacia, brittlebush
whitethorn acacia, creosotebush, tarbush, soap-tree yucca
3. Chihuahuan

Cold Desertscrub

sagebrush, blackbrush, shadscale, greasewood

Chaparra

shrub live oak, manzanita, mountain-mahogany, cliffrose

GRASSLANDS

Desert Grasslands

semidesert grassland (scattered sotol, agave, yucca, mesquite), Sonoran savanna grassland (scattered
mesquite, ironwood, paloverde)

High Elevation Grasslands

sub-alpine, montane meadows (graminoids, bunchgrasses, perennial forbs, Bitterbrush), Great Basin
grassand (w/scattered PJ), plains grassland (buffalograss, sagebursh, rabbitbrush, western wheatgrass,
indian rice grass, gramas, dropseeds)

WETLANDS

Riparian Wetlands

Forested/Woodland cottonwood, willow, mesquite, walnut, ash, hackberry, seepwillow, some tamarisk, arrowweed; also
a low elevation includes vegetated desert (mesquite, ironwood, paoverde) washes
(<4,000 ft)
b. high elevation sycamore, narrow-leaf cottonwood, willow, dogwood, ash, walnut, box elder, alder, aspen, shrubby
(>4,000 ft) cinquefail; includes scrub willow
Other Wetlands
1. Freshwater Marshes marshes, cienegas, lake and pond edges (duckweeds, cattail, rushes, sedges)
2. Open Water reservoirs, lakes, rivers
ALPINE tundra, alpine meadows, boulder fields (above 11,000 ft) (golden avens, bristlecone pine, corkbark fir,

Engelmann spruce, gooseberry currant)

CLIFF/ROCK/BARE GROUND

cliff, canyon wall, rock outcrop, talus slope, sand dune
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URBAN/AGRICULTURAL residential (ornamenta plantings, yards, ponds, lakes, and canals), parks (city parks, golf courses,

cemeteries), rural (scattered farm buildings, shelterbelts, sewer and settling ponds, pastures, feediots),
cultivated woodlands (orchards, tree farms), crop land, disturbed areas (plowed fields, fallow fields,
bulldozed land)

D. Habitat History, Current Condition and M anagement

Historical changes in habitat and its current condition are addressed in the habitat summaries. Present
management practices and higtorica information were consdered when conservation recommendations
were made for each priority species. Habitat strategies are identified to facilitate achieving population
objectives. Habitat drategies identify the necessary condition, amount and configuration of the habitat to
best support the priority species. Pogtive changes in habitat hedlth are dready visble in severa aress of
the state where habitat management has been a primary focus. Some areas dong the San Pedro and
Lower Colorado River have been successfully rehabilitated into hedthy, productive riparian aress.
Monitoring of optima bird habitat will be necessary to keegp an accurate assessment of current conditions
and appropriate management actions.

E. Research, Inventory and Monitoring Needs

Although Arizonabenefitsfrom severa statewidelandscape level habitat studies (Brown and others 1979),
there remains a need to have more detailed habitat assessments especialy on secondary riparian habitat
and habitat conditionsin urbanizing areas. In some ingtances, it may be necessary to do an inventory of
the habitat to get a more accurate idea of what exists in relation to what is needed. For example, a
complete inventory should be done for riparian habitat, including remote sensing data and/or aerid
photography comparisons, to identify how much riparian habitat exits and which areas of the state need the
most aggressive management. Current landscape level mapping tools, such as Geographic Information
Sysems (GIS), are effectivein ng the amount of extant habitat but cannot assessthe condition. An
accurate eva uation of habitat condition, especidly for riparian, grasdands and forests, isneeded. Insome
instances, ground truthing may be necessary along with remote sensing to acquire the best information
possible. Asgrowth continuesat argpid pacein Arizona, monitoring trendsin land use satewide, especidly
in urbanizing aress, isaso suggested.  Research, inventory and monitoring needs specific to each habitat
aregiveninindividud chapters.
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V. PRIORITY BIRD SPECIES BY HABITAT; INFORMATION AND
RECOMMENDATIONS

A. Spruce-Fir Habitat

1. Habitat Description, Status and |mportance

Dominant tree speciesin the spruce-fir habitat type include Engelmann spruce, subapine fir, corkbark fir,
Douglasir, white fir, bristiecone pine, blue spruce, and aspen. Dwarf juniper, red elderberry, creeping
mahonia, currant, raspberry, snowberry, shrubby cinquefoil, Fendler ceanothus, and smooth sumac are
found in the sparsaly vegetated shrub layer (Pase and Brown 1982a, Pase and Brown 1982b).

The area of the Petran Subalpine Conifer Forest and Petran Montane Conifer Forest types as cal culated
fromthe Brown and others (1982) cover map total s 2,003,641 ha (4,950,929 ac) (Brown 1982). Douglas
fir acreage in Arizona is approximatey 52,611 ha (130,000 ac), while the mixed spruce-fir type is
goproximately 44,517 ha (110,000 ac). Aspen stands are roughly 31,971 ha (79,000 ac) and wet
meadows total 6,030 ha (14,900 ac)(Spencer 1966).

The spruce-fir type is found on the Kaibab Plateau, San Francisco Peaks, White Mountains, Chuska
Mountains, Mogollon Rim, and in the highest elevations of southeastern Arizona (Neff and others 1979).
This habitat type occurs from about 2000-3800 m (6600-12,500 ft) depending on latitude, but is best
represented from 2300-3500 m (7500-11,500 ft) (Pase and Brown 19823, Pase and Brown 1982b).

These areas are much colder and wetter than most other habitats in Arizona. They accumulate anywhere
from 460-1000 mm (18-37 in) of annud precipitation, with the lower devation montane conifer forest
recaiving this moigure primarily during the growing season as rain. The precipitation in higher eevation
subapine conifer forest occurs as 60% snow during the winter months. The frost-free growing season
ranges from 75-120 days (Pase and Brown 1982a, Pase and Brown 1982b, Spencer 1966). These
environmenta conditions support aunique assemblage of floraand fauna, including the most southern range
extensons for many species more common to the north.

Higtorical uses of this type include commercia logging, livestock grazing and recrestion. Douglas fir and
Engelmann spruce represent 5% each of saw timber volume (Spencer 1966). Truefirsrepresent only 3%
of saw timber volume (Spencer 1966). Livestock grazing occurs throughout these aress but cattle
concentrate their use in wet meadows, aspen stands, and on edges of closed canopy forest stands.
Recreationd activities primarily indude hunting, camping, and hiking which take place during the spring,
summer, and fal. There are dso severd ki areasin this habitat type, adding winter season recrestion.
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Since mogt of this habitat type is under public ownership and managed by the U.S. Forest Service, the
potentia for conservation action could be high if multiple use mandates are accommodated.

2. Species Descriptions, Objectives and Recommendations

Below are detailed descriptionsfor each priority bird speciesin spruce-fir habitat. A table at the end of the
Spruce-Fir section highlights species habitat needs in aquick reference format (Table 2).

SWAINSON’ S THRUSH (Cathar us ustulatus)

Associated Species. Other species that may use smilar habitat components or respond positively
to management for Swainson’'s Thrush are: Red-naped Sapsucker, Three-toed Woodpecker, Gray
Jay, Mountain Chickadee, House Wren, Hermit Thrush, American Robin, Dark-eyed Junco, Pine
Groshesk, Red Crosshill, Pine Siskin.

Distribution: Swainson’'s Thrushes are high devation birds, typicaly found in coniferous forests
throughout their range during the breeding season. Their summer rangeincludes Alaska, south across
Canadato Newfoundland, and in thelower contiguous United Statesin the northeast (Maineto West
Virginia) and in the west, from Colorado and Montana west to Cdifornia and south through the
intermountain forest region (Terres 1996). In Arizona, the Swainson’s Thrush is arare (though a
times locdly common) summer resident of the cork-bark fir forest in the San Francisco Peaks area
and in the White Mountain region (Monson and Phillips 1981). It isafairly common spring migrant
throughout the state, particularly in the south and west, arriving from its winter range of southern
Mexico and Argentina (Terres 1996). A rarely-dghted fall migrant, with maost records occurring
aong the southern border, chiefly in upper eevations of basn and range mountains (Monson and
others 1964).

Ecology: Swainson’s Thrushes begin their migration north from Centra and South Americain April,
and pass through Arizona between April and June. They glean food from the forest floor, foliage,
and branch surfaces, eating insects, spiders, fruits, berries, beetles, and worms ( DeGraaf and others
1991, Terres 1996). A cup nestisusually constructed of twigs, sedges, mosses, ferns, and leaves,
linedwith lichensand dead leaves (Terres 1996). Nestsarelocated 2-20" above ground, most often
on a horizonta branch close to the trunk of asmall coniferous (at times deciduous) tree or bush. At
times, willows are used for nest locations.  Swainson’s Thrushes are rare cowbird hosts (Terres
1996).

Habitat Requirements: Swainson’s Thrushes typicaly prefer coniferous forests, but will use high
eevationwillow and/or ader thicketsa ong lowlands/'shaded sireamsand aspen forests. Nesting has
been documented in dder-scrub willow thickets near Greer (AGFD in prep.) Preferenceis given
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to damp forests or forests adjacent to water. Such habitats provide proper nesting habitat and
summer nutritiona needs. Alternative habitatsinclude willow/ader thickets, aspen forests, and other
deciduous treesaong streamsides. Understory and forest floor habitats areimportant for nesting and
feeding respectively; other structural habitat requirementsinclude dense clumpsof vegetation, multiple
forest layers, downed logs, and the presence of a herbaceous layer.

Habitat and/or Population Objectives:

Population Objective
1. Maintain current distribution in suba pine/corkbark fir forests in the White and San Francisco
Peaks.

Habitat Strategy
1. Maintain dense herbaceous and shrub layersin moist subapine-fir forests.
2. No net loss of moist subapine-fir forest with dense herbaceous and shrub layers.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Modification of habitat fromthinning projects may be detrimental to Swainson's Thrushif treatment
results an evenly spaced forest without dense clumps of trees. Timber harvesting may be athreet to
loca populations in the Chuska Mountains (AGFD in prep.). Other threets to this speciesinclude
thinning firesthat remove understory and floor structure and catastrophic firein mixed-conifer forests.
Grazing that reduces the herbaceous layer and seedheads, thereby reducing insect populations can
diminate a critica food source for Swainson's Thrush. Livestock and ek overgrazing of riparian
regeneration may aso causethreststo Swainson’s Thrush habitat, especidly in the White Mountain
drainagesin Arizona (AGFD in prep.). Expanson of recreationd development, such as ski areas,
may aso pose athrest to this pecies.

Swainson’ s Thrush management issuesarelisedinitalics. Below eachissuearethe ArizonaPartners
in Hight Conservation Recommendations.

Habitat Loss and/or Modification:
1.  Incorporate irregular thinning, leaving random clumps of dense sgplings or of vegetation
in lower to middle forest layer.
Fire:
1. Prescribed fire should incorporate mosaic of treatments, leaving scattered untrested areas
and associated floor debris (i.e. [ogs).
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2. Use gppropriate prescribed fire management and where feasible, fud reduction practices
to reduce risk of catastrophic fires.

Grazng:
1. Incorporategrazing utilization Standardswhere necessary to maintain herbaceouslayer and
seed heads that support insects for Swainson’s Thrush diet.

Recommended Resear ch:

1. Determine mogt critical nesting and foraging habitat componentsin Spruce-Fir forests.

2. Determine whether Spruce-Fir is the most critica habitat or most highly used habitat for
Swainson's Thrush in Arizona

3. Edtimate populations.

4. Conduct surveys to determine presence/absence in aress of the state with known Swainson's
Thrush habitat.

PINE GROSBEAK (Pinicola enucleator)

Associated Species: Other speciesthat may use smilar habitat components or respond positively
to management for Pine Groshbesk are: Northern Saw-whet Owl, Broad-tailed Hummingbird, Gray
Jay, Clark’s Nutcracker, Red-breasted Nuthatch, Ruby-crowned Kinglet, American Robin, Dark-
eyed Junco, Red Crosshill, Pine Siskin.

Distribution: Pine Grosheaks are residents of bored forests of northern Europe, Russia, Alaska,
Canada, and western United States. In the United States, they breed aong the Rocky Mountains
south to Arizona. They are uncommon permanent resdents in the coniferous forests of the White
Mountains, and they have dso been documented in the Sierra Anchas and the Santa Catalina
Mountains outside of the breeding season (Ward 1993). Breeding in Arizona has been primarily
recorded in the White Mountains. Winter sghtings aso indude two from the south rim of the Grand
Canyon (Monson and Phillips 1981, Phillips and others 1964). Pine Grosbesks move southward
only in times of food scarcity, not, as commonly thought, due to severe climatic conditions (Terres
1996). They are not regular migrants.

Ecology: Asdescribed by their stientific name (enuclear e = take kernelsout), thislargest grosbeak
removes seeds from pine cones or shells. Pine Grosbeaks usudly foragein trees; a times they will
feed on the ground. Primary foods include seeds and buds from pines, firs, maples, spruces, and
grasses; fruit (berries, crabapples); mast; and insects (grasshoppers, caterpillars, beetles, flies)
(Terres 1996). They will flock at times outside of the nesting season. In flocks, they tend to favor
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more open conditions, occasiondly using juniper treesfor their food source (berries) inwinter (Terres
1996). Food can be stored in gular (throat) pouches, unique to grosbeaks.

Pine Grosbeaks nest in spring.  Evidence of nesting has been found in early June in the White
Mountains (ABBA, unpubl.data) . Nestsareloose, open, and constructed of twigs. They areoften
lined with grass or other soft materid (lichens, rabbit fur). Placement of nestsisusudly inthe crotch
of afir or sprucetree, and at timesashrub, 6-30" above ground leve, in thick foliage (Terres 1996).
Femaes lay two to Sx eggsin May or June and incubate them for 13-14 days. Juveniles fledge at
approximately 20 days post hatch (Ward 1993).

Habitat Requir ements: Pine Grosbesksare primarily resdentsof spruce-fir forests, but areknown
to spend their summers aong borders between openings and coniferous woods adjacent to streams
and ponds and at times along the edges of fields (Terres 1996, Ward 1993). Preferenceisgivento
coniferous stands with large trees and low to intermediate canopy cover, usudly near an edge
(DeGraaf and others 1991). In winter, they may dso be found south of their breeding range, in
deciduous woodlands, in fruit trees, or at bird feeders. They will descend to feed in lush meadows,
though they are usudly observed perched on the topmost spire of atal spruce (Phillips and others
1964).

Habitat and/or Population Objectives:
Population Objective

1. Maintan the current didtribution in Spruce-fir habitat in the White Mountains (Mt. Bady) of
Arizona

Habitat Strategy
1. Mantan Spruce-fir forests near water and edge in stands of large conifers with low to
intermediate canopy cover and high structura heterogeneity.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

The Pine Grosbesk is not listed by the U.S. Fish and Wildlife Service as being in jeopardy or likely
to becomethreatened. It waslistedinthe AGFD’ sThreatened Native Wildlifein Arizona (1988);
this document has been replaced by the Department’s Wildlife of Special Concern in Arizona
(1996, draft) and the Pine Grosbeak isno longer listed. Although thregtsto its primary habitat are
suspected, substantia population declines from higtoricd levels have not been documented (Ward
1993). The biology and status of this species in Arizona s coniferous forests is not well known.
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Catastrophic wildfires that remove overstory of cone-producing trees are arisk to Pine Grosbesks
aswell aslogging operations that remove mature trees. The impacts of various timber harvest and
management practices on grosbesk habitat requirementsand nesting success need to be determined.
Important breeding areas need to be monitored to ensure long-term stability of populations. Natural
history informationislacking for thisspeciesin Arizonaand it issuggested that research be conducted
to determine habitat and foraging needs and breeding chronology.

Pine Grosbesk management issues are listed in italics. Below each issue are the Arizona Partners
in Hight Conservation Recommendations.

Habitat Loss:
1. Nolarge scderemova of overstory Engelmann spruce.
2. Promote management actions that reduce fire risk.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch:
1.  Callect naturd history information for Arizona (habitat, foraging needs, breeding chronology).

GOLDEN-CROWNED KINGLET (Regulus satrapa)

Associated Species: Other species that may use Smilar habitat components or respond positively
to management for Golden-crowned Kinglet are: Red-naped Sapsucker, Steller’s Jay, Mountain
Chickadee, Red-breasted Nuthatch, Ruby-crowned Kinglet, Hermit Thrush, Ydlow-rumped
Warbler, Dark-eyed Junco, Pine Siskin, Red Crosshill.

Digribution: The Golden-crowned Kinglet's breeding range extends from Guatemala north to
southwest Alaskathen east to Newfoundland. This bird’ swinter range includes generdly its entire
breeding range and south throughout the United States into northeastern Mexico, excluding most of
Florida and the deserts of southwestern Arizona, southern Nevada, and southeastern California
(Gilligan and others 1994, Ingold and Galati 1997, Kessel and Gibson 1978). In Arizona the
Golden-crowned Kinglet breeds in the northeastern hdf of the sate from the Kaibab Plateau east
to the Chuska Mountains south dong the Mogollon Rim down to the Santa Catdinaand Chiricahua
Mountains. Winter range in Arizona extends dightly west of the breeding range in lower devations
and the lower Colorado River Valey (Monson and Phillips 1981, Rosenberg and others 1991).

Ecology: Golden-crowned Kinglets probably leave their lower eevation wintering grounds in
Arizona by early April; the exact dates are difficult to determine because most of their range in
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Arizona is used year-round. Timing of fal migration is also difficult to detect but they have been
found in northern Mexico by November (Howell and Webb 1995). Golden-crowned Kinglets
migratelater in thefdl than other insectivores, probably because they feed on insects under bark and
in buds (Thobaben and others 1987).

Golden-crowned Kingletsfeed on small insects, mites, spiders and eggs of these arthropods during
the breeding season and on some fruit and seeds in the winter. They glean insects from the surface
of leaves, under bark and on tips of branches. They hover to eat prey on the underside of leaves
(Franzreb 1984). Mogt foraging occurs at the mid to upper canopy layer (Sabo 1980).

Habitat Requirements: Golden-crowned Kinglet breed primarily in subdpine spruce-fir, mixed
conifer, deciduous, and single-species stands. They prefer to nest near water or edges of clearings
in closed or open canopies. Densty of understory is not important (Beedy 1981, Franzreb and
Ohmart 1978, Peck and James 1987). In Arizona, Golden-crowned Kinglets sometimes nest in
riparian cottonwood and Goodding willow stands (Rosenberg and others 1991).

Detailed nesting information is lacking for Arizona, but esewhere in ther range Golden-crowned
Kinglets nest solitarily in dense stands of conifers such as black and white spruce and basam fir.
Nest heights ranged from 2.5-20 m (8-65 ft) (avg.15.3 m or 50 ft) in the upper crown (Ingold and
Gdati 1997, Peck and James 1987). Nests are uncommonly parasitized by brown-headed
cowhirds, probably because of aggressive territorid defense by female Golden-crowned Kinglets
(Friedman 1971, Galati 1991).

Habitat and/or Population Objectives:

Population Objectives

1. Mantananincreasing or stable breeding population dengity of 17-30 pairs/40 hausng basdine
data (Carothers and others 1973, Franzreb and Ohmart 1978) in the San Francisco Mountain
area, the White Mountains, and the Chuska Mountains.

2. Edablishanincreasing or stabletrend in the spruce-fir habitatsin the Sky Idands of southeastern
Arizona (Santa Catadina, Chiricahua and Pinaleno Mountains).

Habitat Strategy

1. No net loss of mature, dense, moist, old growth (>150 yrs. old) spruce-fir forests with amoss
and lichen component and canopy cover >40% in Arizona. Minimum paich Sze currently
unknown in Arizona. Although little is known about the necessary surrounding habitat matrix,
fragmentationwas shown to have negative effects on population density in Colorado (Thompson
1994a and 1994b).




Arizona Partnersin Hight June 1999
NGTR 142: Spruce-Fir Habitat, Ver. 1.0 Page 23

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Human disturbance has caused nest abandonment but these birds were observed to build another
nest the following day (Gdati 1991). Golden-crowned Kinglet popul ations gppear to be influenced
by cold winters and heavy snowfdl in the northern and high eevation extent of their ranges (Larrison
and Sonnenberg 1968). Logging has been shown to have an adverse effect (Franzreb and Ohmart
1978, Wetmore and others 1985) from removd of larger trees. Catastrophic fire that eiminatesthe
oversgory may aso have adverse effects on Golden-crowned Kinglets.

Golden-crowned Kinglet management issues are ligted in itdics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Habitat Loss
1.  Avoid large scderemovd of overstory and larger trees.
2. Manageforessto reduce firerisk (controlling fuel build-up, etc.).

Recreation
1. Minimize human activity around breeding sites during nesting season (April-June).

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING
Recommended Resear ch

1. Document nesting chronology in Arizona
2. Determine extent of use of adjacent habitats (esp. mixed conifer and high eevation riparian).

THREE-TOED WOODPECKER (Picoides tridactylus)

Associated Species: Other speciesthat may use smilar habitat components or respond positively
to management for Three-toed Woodpecker are: Hairy Woodpecker, Northern Flicker, Olive-sided
Flycatcher, Violet-green Swallow, Brown Creeper, House Wren, Hermit Thrush, Dark-eyed Junco.

Digribution: Three-toed Woodpeckers occur from Scandinavia and Siberia south localy to
mountains in Europe, China, and Japan. InNorth America, this woodpecker occurs from northern
Alaska east to Newfoundland and south locally in mountains to Oregon, Nevada, New Mexico,
South Dakota, Minnesota, Michigan, New York and northern New England (AOU 1998). It
wanders casudly south of these locations. In Arizonaiit is resdent on the Kabab Plateau, Chuska
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Mountains, San Francisco Pesks and locally south to Williams and east above the Mogollon Rim to
the White Mountains (ABBA unpubl. data, Monson and Phillips 1981).

Ecology: Thiswoodpecker hasstrong breeding Stetenacity with the same pair sometimesremaining
together al year and in successive years for more than one breeding season  (Ehrlich and others
1988, Kaufman 1996). In Arizona, the nesting season begins in mid- to late May and continues
through at least mid-July (ABBA unpubl. data). Smith (1980) states that it is the only woodpecker
in spruce-fir forests cgpable of making cavities in the dense wood of living spruce trees. A new
nesting cavity is excavated each year by both sexes, but mainly by the male (Baicich and Harrison
1997, Kaufman 1996,). The average nest cavity is0.6-4.6 m (2-15 ft) high, rarely above 12.2 m (40
ft) (Baicich and Harrison 1997, Johnsgard 1979). Three-toed Woodpeckerstypicaly nest in dead
or dying trees. McCldland (1979) found that the nest trees retained more than 75 percent of their
bark, had no dead needles remaining on their branches, and still had 10-80 percent of their limbs.
These features, dong with intact tops, indicated that the trees had been dead two to six years
(McCldland 1977). This species normally exists at low density of one to two pairs per 40 ha (100
ac), unless the food supply is very good (e.g. after fires and insect outbreaks) when density can be
as high as one pair per 0.4 ha (1 ac) (Colorado Divison of Wildlife, Wildlife Species Database
(CDOW WSDB), Koplin and Baldwin 1970).

The Three-toed Woodpecker plays an important role in the control of bark beetles (Koplin and
Badwin 1970, Massey and Wygant 1954). Massey and Wygant (1954) found spruce besetles
comprised 65 percent of the diet of this woodpecker in Colorado. Other food items includes ants,
wood-boring and lepidopteran larvae, fruits, and cambium (Scott and others 1977). This speciesis
specidized to forage oninsectsinthe bark of trunks of freshly killed spruce (Koplin 1969), dthough
it will also occupy undisturbed stands of virgin forest where there are old trees with diseased or
decayed hearts (Johnsgard 1979).

Habitat Requirements. The Three-toed Woodpecker prefers spruce-fir forests in the southern
Rockies, but where boring insect populations are high due to tree disease or fire, it may also occur
inponderosapine, Douglas-fir and lodgepol e pineforests (Andrewsand Righter 1992, Crockett and
Handey 1978, Koplin 1969). Snags of conifersare used for feeding, nesting, roosting, and perching
(Evans and Conner 1979, Scott and others 1977). Snags that have been dead less than three years
are critical (Yanishevsky and Petring-Rupp 1998). Evans and Connor (1979) reported that in
northeastern United Statesthe optimum dbh for nesting is35-38 cm (13.8-15in) with arange of 30
46 cm (11.8-18 in). Territory size averages 30.4 ha (75 ac) (Bull and others 1980, Evans and
Conner 1979).

Habitat and/or Population Objectives:
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Population Objective

1. Maintain current distribution in Engelmann Spruce and Subd pine Fir in the San Francisco Peaks,
Chuska Mountains, Kailbab Plateau, and locdly on the Mogollon Rim and in the White
Mountans.

Habitat Strategy

1. Maintankey habitat componentsin Engelmann Spruce and Suba pineFir forestsincluding: snags
>12 in (Evans and Connors 1979) for nesting and trees averaging adbh of 25 in (Kdler 1987)
for foraging.

2. Maintain patches $ 75 ac of diseased or burned areas for foraging (Bull and others 1980,
DeGraaf and Shigo 1985, Evans and Connor 1979).

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Timber harvesting (even-aged and partid cutting), salvage logging, firewood cutting, habitat
fragmentation, and suppression of wildfire thresten the habitat of thiswoodpecker. Periodicfiresare
apparently important to Three-toed Woodpeckers, and population densities increase the first three
yearsfollowing fire(Taylor and Barmore 1980). Numbersof nestsdeclined dramaticaly threetofive
years post fire (Caton 1995). The positive response of this woodpecker to fire is probably due to
the creation of snags that served as habitat for insect prey species (Caton 1995). In dl studies,
abundance of the Three-toed Woodpecker declined significantly after clearcut logging (Hutto and
others 1992). This species dso declined sgnificantly after partid cutting in 50 percent of studies
reviewed by Hutto and others (1992). This woodpecker appears to be adversely affected by
Slviculturd thinning (Brawn and Balda 1988).

Three-toed Woodpecker management issues are listed below in italics. Below each issue are the
Arizona Partnersin Flight Conservation Recommendations.

Habitat Loss
1. Allow some naturd fires (eg. lightening strikes) in spruce-fir, mixed conifer, and ponderosa
pine to burn, especidly in wilderness aress.
2. Limit salvage logging after firesor insect killsin spruce-fir, mixed conifer, and ponderosa pine
habitats.

3. Coordination of Recommendations and Opportunities in Spruce-Fir
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The primary concern for priority species in Spruce-Fir is loss of habitat. Forest thinning practices,
especidly ones that result in even-aged treatments, or large-scale remova of overstory and mid-story
canopy are management issues for al four priority species. Management practices that may reduce or
diminatesnagsaretheprimary issuesfor Three-toed \WWoodpeckers. Lossof habitat from catastrophicfires
becomes increasingly probable if fire suppression practices continue. Using prescribed fire management
practices to reduce fud loads is recommended for dl four spruce-fir species. Leaving random clumps of
dense saplings and scattered untreated areas with associated floor debris such as logs, is recommended
for Swainson’ s Thrush. Grazing of the herbaceous|ayer and the subsequent reduction of insect populations
may diminate critical food sources for Swainson’s Thrush.

The priority speciesrecognized in Spruce-Fir habitat dl uselow to mid-story leve for nesting and foraging.
Golden-crowned Kinglets will dso use the uppermost canopy for foraging and usudly nest in the mid- to
upper canopy. Understory and forest floor habitats are important for Swainson’s Thrush for nesting and
feeding, respectively. Nearby or associated deciduous woodlands with cottonwood/willow stands and
riparian shrublands with willow/alder thickets will often be used as secondary habitat by al four species.

Since mogt of this habitat type is under public ownership and managed by the U.S. Forest Service, the
potential for conservation action could be high if multiple use mandates are accommodated. Threatsto this
habitat are minima compared to habitats undergoing active timber harvest, heavy grazing, and outright loss
from development. However, management efforts can be focused in specific areas. The damp climate
characterigtic of Spruce-Fir forests helps reduce the risk of naturd fires, dthough in dry years, the risk of
fireincreasesdueto higher occurrence of firesinthe surrounding drier pineforests. Asrecresation continues
to increase, the risk of fireaso increases. Reduction of fud load and prescribed burning can hep dleviate
thisrisk; however, it isimportant to maintain resdud structurd diversity in dead and down materid with
prescriptions to sustain habitat diversity. Recreation in Arizona forests is on the rise (C. Taylor pers.
comm.) and higher eevation forests are targeted for skiing during winter months and hunting, camping, and
hiking in the spring, summer, and fal. Recreationd development, such as ski areas and summer homes,
may &l so contributeto lossand modification of spruce-fir habitat. Limiting the concentration and placement
of recreationd activities during pesk breeding season (April-June especidly during dry years) may help
reduce the risk of wildfire and human disturbance during these critical months.
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Table2. Spruce-Fir Priority Species and Habitat Needs
Priority Vegetation Vegetation Structure Abiotic Factors L andscape Factors
Species Composition
Swainson’s -corkbark fir -understory and ground -cooler and -early tomid
Thrush cover fairly dense, moister successional stages
-multi-layered forest microclimate adjacent to denser
composition. -elevation 8500- stands
-favor patchy openings 10,800 ft
adjacent dense forests.
Pine -Engelmann -open/disturbed areas near -elevation 9400- -need mosaic of forest
Grosbheak spruce forests 11,500 ft edge, dense canopy,
-upper canopy (using high openings
cone producing trees) -midtolate
-foragein forest edge successional
Golden- -Engelmann -mature forests, closed -elevation 8500- -mid-late successional
crowned spruce, corkbark | canopy, edges of clearings 11,500 ft stage forests
Kinglet fir -will use forests with dense
or no understory.
Three-toed -Engelmann -open canopy, with ahigh -elevation 8500- | -late successional,
Woodpecker | spruce, corkbark | snag density 11,500 ft associated with
fir, snags, or recently burned areas,
dying trees (1-3 post burn)
Table 3. Specia Factors for Spruce-Fir Priority Species
Priority Special Factors
Species
Swainson’s -diet of insects, spiders, and fruit
Thrush -least terrestrial of Northern American Thrushes
-often killed by television towers
-rare cowbird host
-nest in shrubs or low in coniferous trees
Pine -diet of seeds, cones, buds, berries; some insects during nesting season
Grosbeak -ridiculously tame
-irregularly migratory due to shortage of food source
Golden- -insectivorous, some fruit and seeds
crowned -rare cowbird host
Kinglet
Three-toed -wood-boring insects >75% of diet
Woodpecker | -strong breeding site tenacity
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B. Mixed Conifer Habitat

1. Habitat Description, Status and |mportance

Mixed conifer is a common forest habitat in northern Arizonafound primarily in the White Mountains, the
Mogollon Rim and on the Kaibab Plateau, with limited distribution on mountain idands in southeastern
Arizona. Smilar habitatsarefound throughout the Rocky M ountains. Mixed conifer forest intergradeswith
ponderosa pine forest at lower eevations (1830 to 2440 m, 6000 to 8000 ft), where it forms inclusons
in canyons and on north dopes. Most mixed conifer stands are between 2440 m (8000 ft) and 3050 m
(10,000 ft). Atitsupper limitsthe mixed conifer series merges and then givesway to the spruce-subapine
fir and bristlecone-limber pine series of the bored Rocky Mountain subapine forest. About 1.1 million
acres of mixed conifer forests and associated spruce-fir and aspen forests are found in Arizona and New
Mexico (Conner and others 1990, Van Hooser and others 1992).

Mixed conifer stands are variable, and may condtitute one of the more complex plant associations known.
Some stands may consist of only two species, while others may be comprised of as many as eight
associates. Overstory speciesinclude whitefir, Rocky Mountain Douglasir, blue spruce, quaking aspen,
Gambd oak, ponderosa pine, and southwestern white pine at higher devations, with Engemann spruce,
blue spruce, and subdpine fir intergrading at the highest eevations.

Mature mixed conifer forests are often dense, with high canopy cover and heavy litter accumulation that
restricts undergrowth. Where openingsin the canopy are caused by blowdowns, road construction, fires
or other disturbances, arather depauperate understory floramay devel op (mountain snowberry, raspberry,
strawberry, nodding and mountain brome, tufted hairgrass, rough bentgrass, and figwort).

Quaking aspen is an important associ ate throughout the more mesic montane conifer forests. The shade-
intolerant aspen, which reproduces chiefly from root sprouts, produces aflourishing colony in stands once
the overstory conifers have been removed by fire, blowdown, or logging.

The mixed conifer forest was not used heavily by Native Americans, though it provided some materiasfor
ceremonies and daily living. The forests provide commercid and noncommercid products, opportunities
for recrestion and important wildlife habitat. Logging and livestock grazing arecommercid interests, though
thisforest type produceslesstimber and lessforage than ponderosapineforests. Theforested watersheds
receive relatively large amounts of precipitation for the Southwest, and are the headweters for most of
Arizona smgor rivers.
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Conservation Issuesfor Mixed Conifer Habitat

Logging: Mixed conifer represents only 3% of the commercia forest area in Arizona (Spencer 1966).
Douglas fir represents 5% of the saw timber volume, while true firs represent only 3% (Spencer 1966).
Ealy logging generdly conssted of individual tree selection. Accderated logging in the 70s and 80s
targeted stands of large trees, particularly favoring remova of ponderosa pines in mixed conifer, and
concern devel oped over the loss of old-growth trees and stand diversity.

Fire: Fire had amgor role in establishing most mixed conifer stands, and in maintaining their composition
and structure. Aggressive fire suppresson over the past 100 years has adlowed Douglas-fir and true firs
to develop in the understory of many pine stands, leading to an increasein thisforest type. Inmany cases,
fire suppression and selection of pinesfor harvest have resulted in type conversions of standsfrom pineto
mixed conifer. Fire suppresson hasaso resulted in anincrease of fud loadings, and ahigher susceptibility
to catastrophic fire. Lightning or human-caused fires during dry and/or windy conditions usudly result in
totd kill of al vegetation. Grasses and forbs are quick to take over a burned area and plant succession
begins again. The sze and digtribution of aspen patches provide a living map of fire history or insect
outbreaks.

Aspen component: Pockets of agpen standsexist in high eevation, mesic areas of the mixed conifer forest.
These forest stands provide plant and structurd diversity within the forest and are very important to
breeding birds. Johnson (1993) estimated that aspen in the Southwest has decreased by 90,000 ha
(222,000 &c), or 46%. Fireexcluson and heavy ungulate grazing has contributed to thisdecline. Inmany
cases, truefirs get established in the understory, then outgrow and shade out the aspen trees.

Seadling Surviva: Seedlings are exposed to many hazards that reduce surviva, including voles, pocket
gophers, rabbits, hares, big game, domestic livestock, snowmold, and drought. New growth of whitefir,
corkbark fir, and Engedmann spruce trees is killed by growing-season fross.  Seedlings of white fir,
Douglasir, Engdmann spruce, and especidly corkbark fir arekilled or injured by solarization when grown
in full sunlight (Ronco and others 1983).

Insects: As forest diveraty and amount diminishes, maintaining the exigting habitat becomes increasingly
important. Natura occurrences, such asinsects, can become potentially destructive when combined with
other threats such as fire suppression, and logging. If the threat of insects becomes a mgor factor in the
sructure and content of forests, then management actions may be necessary. The following are some of
the insects that may cause concern. Bark beetles cause the most damage, and include the spruce bestle,
Douglasfir beetle, fir engraver, Arizonafivespined engraver, and mountain pine beetle. Mgor defoliators
include the western spruce budworm on Douglas-fir, Engedmann spruce, corkbark fir, and white fir;
Douglasfir tussock moth on corkbark fir, white fir, and Douglas-fir; and the western tent caterpiller on
aspen. Many other insects cause damage to foliage, cones, and seeds (Ronco and others 1983).
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Peathogens: Naturaly occurring pathogens may be a result of the continua manipulation of our natura
forests. Aswithinsects, control of pathogens may be necessary if the forest diversity and maintenance is
threatened. All coniferous speciesin mixed conifer sandsareinfected by dwarf mistletoes; though damage
is generdly limited, it may be locdly severe. Especidly serious are Douglasfir dwarf mistletoe and
southwest dwarf mistletoe.  Other mgjor diseases are fungd trunk and root rots, which affect al tree
Species.

2. Species Descriptions, Objectives and Recommendations

Below are detailed descriptions for each priority bird speciesin mixed conifer habitat. A table a the end
of the Mixed Conifer section highlights species habitat needsin a quick reference formet (Table 4).

NORTHERN GOSHAWK (Accipiter gentilis atricapillus)

Associated Species: Other speciesthat may use smilar habitat components or respond positively
to management for Northern Goshawk are: Wild Turkey, Flammulated Owl, Williamson's
Sapsucker, Northern Ficker, Steller’ s Jay, Pygmy Nuthatch, Western Bluebird, American Robin,
Solitary Vireo, Grace's Warbler, Western Tanager, and Red Crosshill.

Didribution: The Northern Goshawk is Holarctic in distribution. In North America it occurs
primarily in boreal forest, but the species also rangesfar to the south in montane forest of thewestern
United States and Mexico. The most widespread subspecies (A.g. atricapillus) occurs from the
northeastern United States across the boreal forests of Canadato Alaska, and southward through
upland forests of the western United States. Two other weakly differentiated subspecies are
varioudy accepted in North America: A.g. laingi inforestson idands and dong the coast of extreme
northwestern United States and Canada to southeast Alaska (AOU 1957, PAmer 1988), and A.g.
apacheinmontaneforestsof southeastern Arizona, southwestern New Mexico and northern Mexico
(Hubbard 1978, Wattel 1973, Whaey and White 1994).

Ecology: Goshawks are generdly non-migratory. However, in the northern portion of their range,
large southward migrations occur during winters when prey are limiting (Doyle and Smith 1994,
Mueller and Berger 1967, Muedler and others 1977). In the southwestern United States, there is
evidence that goshawks move to lower devation habitats or remain on or near their breeding home
range for the winter (Beler 1997, Ingradi 1998, Reynolds pers. comm.).

Goshawks are believed to be monogamous (Newton 1979), dthough afew ingtances of “divorce”’
have been documented (Detrich and Woodbridge 1994, Reynolds and others 1994). Goshawks
generally breed a 3 years, when they achieve full adult plumage. McGowan (1975) hypothesized
that subadult femaes are only able to breed in years of high prey availability.
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Goshawks have large breeding home ranges (570 — 3,500 ha) with males’ home ranges generaly
larger than females (Squires and Reynolds 1997). Nest areas within home ranges are defended.
Home ranges (but not nest areas) of adjacent pairs may overlap, especidly in habitats where nesting
populaions are at or near saturation (Reynolds and Joy 1998). One to 8 dternate nests may be
maintained in abreeding homerange. One nest may beused in sequentid years, but often an dternate
is selected (Squires and Reynolds 1997). Goshawks typicaly initiate breeding activitiesin March.
Egg-laying usudly occurs between late April and early May and hatching between late May and early
June. Females may forage in and around the nest stand during the nestling period, but maes il
provide mog of the prey. Only the femde directly feeds the young prior to fledging, which usudly
occurs in July. Fledglings are dependent on their parents for approximately 6 weeks, while they
complete feather growth and learn to hunt (Squires and Reynolds 1997). For the first 3 weeks,
fledglings tend to stay in or close to the nest stand (Kennedy and others 1994). Dispersal is abrupt,
withmaesdispersing afew daysearlier than females (Ingraldi 1998, Kenward and others 1993a,b).

Squires and Reynolds (1997) reported goshawk breeding density estimates from North American
populaions ranging from lessthan 1 pair up to 11 pairs per 100 kn?. Productivity in North America
ranges from 1.4 to 3.9 young per successful nest (Squires and Reynolds 1997).

Goshawksprey onavariety of birdsand mammals. Reptilesand insectsaretaken occasondly. Diets
differ among populationsasprey availability changesregiondly and seasonaly (Squiresand Reynolds
1997). Important prey in the Southwest include cottontals, tree squirrels, ground squirrels,
chipmunks, grouse, columbids, woodpeckers, jays, and robins (Reynolds and others 1992).

Habitat Requirements: Goshawk nesting habitat has been extensvely described. Generdly,
goshawk nest Sites are in mature and old growth forest stands with rdatively high canopy closure
(e.g. Austin 1993, Crocker-Bedford and Chaney 1988, Ingraldi and MacV ean 1995, and Kennedy
1988). Across the West, goshawks use a wide variety of forest types, but in the Southwest,
goshawks primarily use ponderosapine and mixed conifer forests, athough use of other forest types
(e.g. spruce-fir, Madrean oak woodland, pinyon-juniper woodland) has also been documented (e.g.
Snyder 1995, USFWS 1998). In the West, goshawks nest in both deciduous trees (e.g.
cottonwoods, aspen) and conifers (USFWS 1998). In the Southwest, goshawks frequently nest in
ponderosa pines. Goshawks build large stick nestswhich are often placed on ahorizonta limb close
to the trunk in the low portion of the tree’ s canopy (Snyder and Snyder 1998). In an Arizona study
in ponderosa pine habitat (Ingradi and MacVean 1995), goshawks sdected nest sites with higher
canopy dengity, larger diameter semsand ahigher frequency of large ($ 30.5 cm(12in) dbh) stems.
Nest sites aso had more ground litter. Nest trees were taler, had smdler live crown ratios, tended
to be part of aclump of treeswith interlocking crowns, and were on the lower third of adope. These
results were Smilar to Kennedy’s (1988) findingsin New Mexico.
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Foraging habitat has been less studied. Goshawks have been observed hunting in a diversity of
habitats, varying from large openingsto denseforests. However, limited evidence suggestsgoshawks
preferentidly forage in forestswith closed canopies (Austin 1993, Beier and Drennan 1997, Bright-
Smith and Mannan 1994).

Reynolds and others (1992) described habitat relationships of primary goshawk prey in the
Southwest; some prey species prefer forest openings, but most use mature and older forests. In
Arizona, Beier and Drennan (1997) radio-tracked foraging goshawks to determine whether hawks
selected foraging habitat based on prey abundance or forest structure. Goshawks apparently did not
select foraging sitesbased on prey abundance; indeed, abundances of someprey werelower onused
than on contrast plots. Goshawks selected foraging sites with higher canopy closure, gregter tree
dengity, and greater density of largetrees (>40.6 cm (16 in) dbh). These resultswere consstent with
the hypothesis that goshawk morphology and behavior are adapted to hunting in moderately dense,
meatureforestsand that prey availability, asinfluenced by forest structure, ismoreimportant than prey
dengty in habitat selection.

Few goshawk studies in North America have investigated winter habitat use. In Arizona, Beier
(1997) found adult goshawks wintered in ponderosa pine forest and pinyon-juniper woodlands
during two winters. In generd, femadesremained in ponderosapineinthe generd vicinity of their nest
stands throughout both winters. Most mae goshawks moved 5-10 miles from the nesting areaand
generdly into the closest pinyon-juniper woodlands, athough one mae moved up into the nearest
mixed-conifer forest. Most males made return trips to their nesting areas during the winter and did
not establish adigtinct winter range. The femaes gppeared to exhibit more overwinter fiddity tothe
nest stand than maes. Unlike Beler and Drennan’s (1997) breeding season study, Beer (1997)
found winter foraging habitat selection could not be discerned based on vegetation structure. Used
vs. unused areas were Smilar, withused habitat having dightly more medium-sized trees and denser
canopy.

Habitat and/or Population Objectives:

Popul ation Objectives

1. Mantan current digtribution in montane conifer forests in Arizona (ponderosa pine, mixed
conifer, and spruce-fir habitats).

2. Managefor 5-10 pairs per 100 square km across entire range in suitable habitat in AZ.

3. Maintain stable populationsin such areas as. Kaibab Plateau, central Mogollon Rim, White Mtn.,
Chuska Mtns. (Navao Nation), and the southeastern Sky Idands.

Habitat Strateqy
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1. Mantan old growth and mature forest with scattered smal openings, a rdatively open
understory, awell developed herbaceous and shrub layer, large snags and large dead and down
woody materid. Maintain ardatively dense canopy in nest aress.

Maintain aminimum of 180-year rotation before the find timber harvest.

3. For specific habitat recommendations refer to the following documents:

N

a Reynolds, Richard T.; Grahame, Russdll T.; Reiser, M. Hildegard; and others 1992.
Management recommendations for the northern goshawk in southwestern United
Sates. Gen. Tech. Rep. RM-217. Ft. Collins, CO: U.S. Department of Agriculture,
Forest Service, Rocky Mountain Forest and Range Experiment Station. 90 p.

b)  Arizona Game and Fish Department review of U.S. Forest Service strategy for managing
northern goshawk habitat in the southwestern United States. 1993. Arizona Game and
Fish Department, Phoenix, Arizona

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Timber harvest practices that remove older, larger trees and smplify forest stand Structure,
management practices that remove dead and downed trees, and catastrophic fire are the primary
management issues facing the Northern Goshawk today. Grazing that reduces or diminates the
herbaceous layer and degrades prey habitat isalso amanagement concern. Northern Goshawksare
sengtive to disturbance during the nesting seasonthus human activitiesin known nest areas and post
fledging family aress (PFA) should belimited. Active management including fuel reduction programs
that thin from below and use fire to maintain structura diversty in forest sands is recommended.
Management practices that retain and promote large trees are aso encouraged.

Northern Goshawk management issues are listed in itdics. Bedow each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Grazing
1. Follow dlowable use guiddines to maintain herbaceous layer to support Northern

Goshawk prey base.
2. Follow livestock levels and seasonal use dates as outlined in the management of northern

goshawks in the Management recommendations for the northern goshawk in
southwestern United States document (USFS 1996).

Fire
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1. Implement fud reduction programs thet thin from below, focus on small tree component,

and achieve adumpy distribution.
2. Manage foreststo maintain large snags and trees, dead and down woody material and an

uneven-aged forest.

Slvicultural Practices

1. Manage forests to retain and promote larger and older trees and promote uneven-aged

forest stands.
2. Thinfrom below, focus on smdl tree component and maintain clumpy distribution.

Recreation

1. Limit human activities during nesting season (March 1-September 30) in nest areas and
post fledging family aress

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

1

2.

~

Evduate the effectiveness of the Forest Service s current Northern Goshawk Guidelines (USFS
1996).

Evauate effectsof “featured species’ (i.e. Mexican Spotted Owl) habitat management guiddines
on Northern Goshawks.

Determine how changes in forest structure and landscape patterns affect population viability
(from the Birds of North America Species Account).

Determine role of insects, diseases, wildfiresand other natura disturbances insustaining desired
forest conditions (from the USFS Technica Report RM-217).

Collect goshawk demographic information (from the USFS technica report RM-217).
Determine Northern Goshawk foraging habitat preferencesinvariousforest types(fromtheBirds
of North America Species Account).

Develop improved monitoring procedures to determine population trends.

Study Northern Goshawk wintering biology.

MEXICAN SPOTTED OWL (Strix occidentalis lucida)

Associated Species. Other species that may use smilar habitat components or respond positively
to management for Mexican Spotted Owl are: Northern Goshawk, Whiskered Screech-Owl, Whip-
poor-will, Strickland’ sWoodpecker, Virginia sWarbler, Red-faced Warbler, Painted Redstart, and
Hepatic Tanager.
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Distribution: The Mexican Spotted Owl is distributed over a broad geographic area in the
southwestern United States. However it is not uniformly distributed throughout itsrange. 1t occurs
in digunct locations that correspond to isolated mountain systems and canyons in southern Utah,
Colorado, Arizona, New Mexico, and Mexico. In Arizona, it primarily occursin mixed conifer and
ponderosa pine-Gambe oak forests and canyons above and below the Mogollon Rim, and in the
M adrean pine-oak forests and canyons of the sky idand mountain ranges in the southern part of the
state (Block and others 1995).

Ecology: The owl, described as a “perch and pounce’ predator, primarily consumes small to
medium-szed rodents such as woodrats, peromyscid mice, and microtine voles. It dso preyson
bats, birds, reptiles, and arthropods (Forsman 1976, Ward and Block 1995). This speciesnestson
diff ledges, stick nests built by other birds, and in tree cavities (Fletcher and Hollis 1994, Ganey
1988). Femdes normaly lay one to three eggs in late March or early April and incubate for
goproximatdy 30 days. The eggs usudly hatch in early May. Nestling owlsgenerdly fledgein four
to five weeks after hatching in early to mid-June (Ganey 1988). Hedgling dispersal occurs usudly
from mid-September to early October. Predation by avian predators (e.g. Great Horned Owls,
Northern Goshawks) and starvation from low abundance and availahility of prey speciesareprimary
mortdity factors (Ganey 1988). Seasond movement patterns are variable. Some are year-round
residents, some show shiftsin habitat-use patterns, and some migrate short distances (i.e. 19-49 km
or 12-31 mi) during the winter. Home ranges are also variable ranging from 261-1550 ha (645-
3831 ac). During the nesting season most activity (i.e. nesting/roosting and foraging) occurs within
an “activity center” of gpproximately 242 ha (600 ac) (Block and others 1995).

Habitat Requirements. In northern portions of the range, including southern Utah, southern
Colorado, far northern Arizona and in New Mexico, owls occur primarily in steep walled rocky
canyons with conifer inclusons (Rinkevich 1991, Willey 1993). Alongthe Mogollon Rimin Arizona
and New Mexico, primary habitat use is within mixed conifer forests, ponderosa pine-Gambel oak
forests, rocky canyons, and associated riparian forests (Fletcher and Hollis 1994). In southern
Arizonaand Mexico, Madrean pine-oak forests and canyons provide primary habitat for the owl
(Duncanand Taiz 1992, Ganey and Bada 1989). Forest stands used for roosting and nesting often
contain mature to old-growth stand characteristics. The forest stands are typicaly uneven-aged,
multigtoried, have dense canopy cover, and contain large diameter trees, snags, and downed logs
(Block and others 1995).

Habitat and/or Population Objectives:
Population Objectives:

1. Maintaincurrent distribution in montane conifer forestsin AZ (ponderosapine with an understory
of Gambe’ s oak, Madrean pine/oak, and mixed conifer).
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2. Fdlow population and habitat objectives for each Recovery Unit as outlined in the Mexican
Spotted Owl Recovery Plan (USDI Fish and Wildlife Service 1995).

Habitat Strategy

1. Useexiging habitat recommendationsin the Mexican Spotted Owl Recovery Plan with the most
updated Recovery Team recommendations.

2. For specific management recommendations by recovery unit and by habitat type, refer to the
Mexican Spotted Owl Recovery Plan:

USDI Fish and Wildlife Service. 1995. Recovery plan for the Mexican spotted owl: Vol.l.
Albuquerque, New Mexico. 172 pp.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues and Conservation Recommendations

Timber harvest, particularly even-age management, and catastrophic fire over large forested areas
are the primary management concerns which can adversdy ater owl habitat through habitat
fragmentation and the reduction in mature and old-growth forest characteristics (i.e. key for roosting
and nesting). In addition, livestock and ungulate grazing (e.g. dteration of prey/nesting/roosting
habitat) and recregtion (e.g. disturbance to nesting birds) are other key management issues.
Management guiddinesin the 1995 Mexican Spotted Owl Recovery Plan, and Block and others
1995, focus on protection and maintenance of nesting/roosting habitat, maintenance of habitat for
prey species, and limiting of disturbance during the nesting season.

Mexican Spotted Owl management issues are listed in italics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Sivicultural Practices
1. Manage forests for uneven forest structure.
2. Follow divicultura guiddinesin the Mexican Spotted Owl Recovery Plan.

Fire
1. Lignt burning of fue buildupin Protected Activity Centers(PACs) only during nonbreeding
season and as described in Protected Activity Center guiddines in the Mexican Spotted
Owl Recovery Plan. (USFWS 1995).
2. Implement a fire abatement program to dlow treatment of fud build-up and avoid
catastrophic fire. (USFWS 1995).
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Human Disturbance
1. No congruction of buildings, roads or trails in PACs during breeding season (USFWS
1995).
2. Conszruction of buildings, roads or trailsin PACs during non-breeding season considered
on a case-specific basis (USFWS 1995).
3. Seasond closures of specificaly designated recreation activities should be considered in
extreme circumstances (USFWS 1995).

1. Monitor grazing use by livestock to determine any changes in the relative composition of
herbaceous and woody plants to maintain habitet for owls and their prey.

2. Implement and enforce grazing utilization sandards that attain good to excellent range use
standards (USFWS 1995).

3. Protect or restore riparian communities, emphasizing those located in protected and
restricted areas (USFWS 1995).

OLIVE-SIDED FLYCATCHER (Contopus borealis)

Associated Species: Other species that may use Smilar habitat components or respond postively
to management for the Olive-sided Flycatcher aree Hammulated Owl, Williamson's Sapsucker,
Purple Martin, Violet-green Swalow, Pygmy Nuthatch, and Grace's Warbler.

Distribution: The Olive-sided Flycatcher’'s breeding range extends throughout western North
America from western and central Alaska and central Y ukon, south through the Sierra Nevada
Mountains to northern Bgja Cdifornia and through the Rocky Mountains into northern Arizonaand
western Texas (Altman 1997). Eastward it extends across Canada and into northeastern United
States. The Olive-sded Flycatcher’ s winter range extends southward as far as southeastern Brazil
and western Peru with mogt of its wintering grounds in northwestern Venezuda, the Andes
Mountains of north and western South America, and Panama (Altman 1997). In Arizona, itsrange
islimited to north of the Mogollon Rim in higher e evation ponderosa pine and mixed conifer forests.

Ecology: Arriva on breeding grounds is generdly late acrossits range from mid-April to late May
inArizona. Laearriva has been atributed to ahigher abundance of their primary diet source, flying
insects, especidly honey bees (Bryant 1975, Ehrlich and others 1988, Robins 1970). The earliest
nesting record in Arizona was an occupied nest found on 11 June near Happy Jack, and the latest
record wasanest with young found on 1 August near Green’ s Pegk in the White Mountains (ABBA
unpubl. data). Maes are vigorous defenders of their territory and nest area (Altman 1997, Ehrlich
and others 1988). Nests are generdly placed high up in the tree (usualy coniferous), distant from
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the main trunk, on a horizontal branch (DeGraaf and Rappole 1995, Ehrlich and others 1988,
Harrison 1975). The open cup nest is constructed of twigs, lichens, moss, and pine needles, lined
with fine grasses, lichens, and rootlets and held firmly to the branch with spider webs (Bent 1942,
Ehrlich and others 1988). Departure to the wintering grounds occurs early across the flycatcher’s
range, with most birds leaving breeding aress in late August through late September. This early
departure may be aresult of the extreme distancesthey travel to wintering grounds (Altman 1997).
Olive-sded Hycatcherstrave farther in migration than any other North American breeding flycatcher
(Murphy 1989).

Habitat Requirements: In Arizona, the Olive-sded Hycatcher is primarily associated with mixed
conifer forests, subapine forests with Engelmann spruce, pure ponderosa pine forests and montane
riparian wetlands with aspen, Douglasfir, white fir and ponderosa pine (T. Corman, AGFD, pers.
observ.). They prefer forest edges and openings either natural or man-made, and tend to increase
in dengity as canopy cover decreases. Olive-sided FHycatchers have been linked to burned areas of
mixed conifer and ponderosapine (Altman 1997, Blake 1982, L oweand others1978). A correlation
between higher dengties of insects and early post-burn areas has been suggested by the presence
of other insectivorous birds such asthe Western Wood-Pewee and Townsend' s Solitaire (Granholm
1982). The association with burned areas may not only be for the abundance of prey but for the
open and edge physiognomy in these areas as well as abundant sSinging and foraging perches.

Habitat and/or Population Objectives:

Population Objectives

1. Increase the current population density to at least 3 birds/40 ha (or 100 ac) (Lowe and others
1978) in mixed conifer in Arizona

2. Increase digtribution across higtorical range in Arizona

Habitat Strategy

1. Mantanand/or create openingsthat mimic natura disturbances (i.e. early post-burn area, insect
infestations, blow-down aress, etc.) with 0-39% canopy closure (Verner 1980), tal treeswith
dead tops and/or tall snags.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

The lack of naturd history information for thisspecies has made assessment of declinesdifficult. Loss
of extensve tracts of montane evergreen forests on the wintering grounds and habitat loss through
conversionto non-forest and younger successiona stages on breeding grounds have been suggested
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as possible factors (Altman 1997). Also, management practices that ater naturd fire regimes may
reduce the post-fire habitat preferred by the flycatcher. Recent management practices, such as
prescribed burns, that attempt to mimic natura fireregimes do create more edge and open areas, but
may not capture all necessary componentsand resources used by the Olive-sded Flycatcher. These
practices may not benefit the species as much as expected. Large territory sizes and strong Site
fiddity on both breeding and wintering grounds have aso been speculated to contribute to declines
in Olive-sided Flycatchers (Altman 1997).

Olive-gded FHycatcher management issues are ligted in itdlics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Habitat Loss
1. Maintain or create tal snagsfor perches.
2. Apply presettlement restoration treatmentsto appropriate Olive-sided Flycatcher habitat.

Sivicultural Practices
1. Manageforedsfor uneven forest structure (see Goshawk Guiddines).
2.  Manage sdvage logging areasto retain talest snags.

Fire
1.  Apply Goshawk guiddinesfor fire regime.
2. When considering prescribed burns, protect large (61 cm (24 in) dbh plus) trees.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

Investigate |andscape-scae habitat relationships.

Collect naturd history and status information for Arizonarange.

Investigate possible habitat [oss on wintering grounds (Marshal 1988).

Evauate insect control and effects on Olive-sided Flycatchers.

Monitor Olive-sided FHycatcher productivity in managed habitats to compare census data.
Determine the most gppropriate fire treatment for Olive-sided Flycatcher in Mixed Conifer
habitat.

ok wpnNE

3. Coordination of Recommendations and Opportunitiesin Mixed Conifer habitat

Loss and/or dteration of habitat are the primary management issues for al three priority speciesin mixed
conifer habitat. Silvicultura practices that smplify stand structure and remove snags are mgor issues for
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two species and habitat |oss from converson to non-forest or young forest is a mgor issue for the third
species. Firemanagement concernsdiffer somewhat for these three species. For Northern Goshawk and
Mexican Spotted Owl, manipulation of forest structure using fire to thin from below and maintain the
overstory canopy isrecommended. TheOlive-Sided Flycatcher, however, prefersopeningsand early post
burnareasthat create openings and edge. Unlike the Goshawk and Spotted Owl, Olive-sided Flycatchers
tend to decrease in dendity as canopy cover increases. All three species prefer larger, older trees and
recommendations to use prescribed burns to maintain larger trees, reduce fue build-up to avoid
catastrophic fireareincluded for dl three species. Human disturbance during nesting season isdiscouraged,
especidly in Protected Activity Centers for the Mexican Spotted Owl and in nest areas and post fledging
family areas for Northern Goshawks.

Combined, these three priority species, aswell as al associate species, use the entire range of structura
levels represented in mixed conifer from the herbaceous layer to the top of the canopy. Managing for
varying habitat requirementsin the same habitat can present chalenges in some instances but in this case,
the priority Speciesare using different parts of the same forest and can be managed for smultaneoudy. The
Olive-sded Hycatcher will be drawn to forest openings, and will benefit from downed logs, burned areas
and snags. The Goshawk and Spotted Owl need the densest part of the forest where trees are clumped
and have thick canopiesfor nesting. Open areas with downed logs, and snagswill also be used for locating
prey and perching, respectively. The combination of different tree species that comprise mixed conifer
dlows awider diversty of birds to use this habitat. Thisis evident when looking &t the priority birds of
mixed conifer. The ponderosa pine component is extremely important for nesting Goshawks, Ponderosa
pine-Gambd oak forests in northern Arizona and Madrean pine-oak forests in southeastern Arizona are
key habitat associations for the Spotted Owl; and Olive-sided FHycatchers are associated with nearly all
tree species found in mixed conifer habitat.



Arizona Partnersin Hight June 1999
NGTR 142: Mixed Conifer Habitat, Ver. 1.0 Page 42
Table4. Mixed Conifer Priority Species and Habitat Needs
Priority Vegetation Vegetation Abioctic Factors L andscape Factors
Species Composition Structure
Northern -ponderosa pine, -mature forests with -drainages -mosaic of dense stands
Goshawk aspen, and Douglas-fir | interspersed important (nest interspersed with openings
(as dominants) with openings tree base often with awide variety of
varying combinations | -moderately denseto | inlower third of patch sizes.
of typical mixed dense over story for drainage) -edge (roads, forest cuts)
conifer tree species nesting -nest oftenlevel | good for prey availability
-openings with -fairly open mid and with ridge wide variety of
grasses, forbs and understory -elevation spans | successional stageswith
shrubsimportant for -snagsand dead and | entirerange of the majority in the mature
prey down (plucking mixed conifer to old growth stage
posts, observation -irregular tree spacing
perches, prey
habitat)
Mexican -Douglas-fir (most -dense canopy -cool -clumpy, irregular tree
Spotted Owl | dominant), with closure microclimate spacing
varying combinations | -dense midstory layer | -steep-sided -need woody/downed
of typical mixed -scattered to no canyons debrisfor prey base
conifer tree species understory -elevation 2440- -catastrophic fire very bad
-sparse ground cover | 3048 m (8000
-many dead and 10,000 ft)
down logs -aspect often
shade-facing
Olive-sided | -Douglas-fir, whitefir, | -associated with -elevation 2135- -often occur at edge of
Flycatcher aspen, blue spruce, forest openings and 3045 m (7000- early post-burned areas for
Arizonawhite pine forest edges 10,000 ft) foraging and singing
-semi-open stands -associated with | -need live mature pinesfor
with low canopy wooded shores nesting.
cover of rivers, ponds, | -most common in patchy
-prefersareawith and beaver areas of closed and open
numerous dead trees | ponds because habitats
and dead limbs for of downed -patch size does not seem
singing and hunting | snags and to be important, but snags
perches. possibly an important.
-snag density increasein -most common in mixed
relatively high insects. conifer where selective
overstory removal have
occurred in the White Mts.
of AZ.
-most common where tall
conifers overlook ridges
and canyon tops.
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Table 5. Specid Factors for Mixed Conifer Priority Species

Priority Special Factors
Species
Northern -use multiple nest stands within same territory
Goshawk
Mexican -presence of mistletoe creates witches broom clumps that Mexican Spotted Owl will nest in

Spotted Owl | -need presence of openings and a herbaceous layer for prey base

-use center of activity areas (land managers may want to protect center of activity areas)
-Great horned ow! isfrequent predator

-presence of key hardwoods to aid in preferred cool microhabitat conditions

Olive-sided | -dietary: flying insects, esp. bees and wasps

Flycatcher -highly territorial on breeding and wintering grounds

-high degree of foraging specialization - only sallies for insects - no gleaning from leaves or
ground

-strong site fidelity in both breeding and wintering grounds

-declines may also be related to destruction of wintering habitat (from high site fidelity)
-need snags higher than surrounding canopy

-rare cowbird host
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C. Aspen Habitat

1. Habitat Description, Status and |mportance

Aspenisthe most widdy-distributed native North American tree species, growing in diverse environments,
regions, and communities (DeByle and Winokur 1985). In the western United States, aspen isone of the
most common trees, where its range coincides closely with Douglas fir. In some areas, aspen forms
extengve pure stands. In others, aspen isanumericaly minor component of the forest landscape, and can
be found in ponderosa pine, lodgepole pine, and mixed conifer communities. This section will focus on
aspen associated with mixed conifer forests.

There are approximately 200,000 ha (495,000 ac) of aspen in the Southwest; most (160,000 ha or
400,000 &c) liesin New Mexico. A large portion of the remainder (32,000 haor 79,000 ac) can befound
inthe Mogollon rim—White Mountain area.of Arizona, with fewer hectaresyet found in the San Francisco
Peaks and Kaibab Plateau aress.

Aspen generdly doesn't form large, pure stands in the Southwest; typicdly, there are smdl stands
associated with larger sands of mixed conifer, at timesforming conspicuous margins surrounding grasdand
meadows (DeByle and Winokur 1985). In addition, there are single or small groups of aspen interspersed
between mixed conifer forests. Mixed conifer forests have an devationa range between 2450-3800 m
(8040-12,470 &c) (Brown 1982), and aspen can be interspersed at al eevations.

Aspenisthe principa successond pioneer tree after fire or other forest disturbance. The shade-intolerant
aspen reproduces primarily from root sprouts, producing an early sera colony in conifer sandswhich have
had the overstory removed by fire, blowdown, or logging (Brown 1982). Although aspen produces seeds,
nearly al reproduction occurs through root suckering. Seeds establish only under extremely favorable
conditions (Patton and Jones 1977).

Aspen stands typicdly have a maximum life span of 200 years. Once a canopy of aspen has been
established, the density and vigor of new sprouts decreases (Patton and Jones 1977). Suckersare usudly
gparse and of poor vigor beneath an intact forest canopy, regardless of canopy species. Mature aspen,
therefore, tend to have an understory of shade-tolerant conifers. Without a hot fire or heavy cutting to
remove the overstory and create conditions for early serd renewal, the stland will change over timeto one
dominated by conifers (Patton and Jones 1977).

Impacts to the health of aspen forests can occur at nearly dl growth stages. Repested heavy browsing in
the first severd summers and during the initid growth period can eliminate a well-socked sucker stand,
leaving the parent root network depleted and unable to generate more suckers (Patton and Jones 1977).
Beyond the juvenile stage, the predominant threat to aspen hedthisdisease, particularly canker. Ungulate
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usewill scar the tree bole, increasing the tree' s susceptibility to canker infections. In addition, black eaf
gpot fungus and western tent caterpillar outbreaks can severely impact foliage production and stand hedlth
(Pattonand Jones 1977; DeByleand Winokur 1985). Clond variationsof aspen suckerscan actudly have
different responses to cutting, diseases, and fire; some aspen clones may not produce a flourishing serd
community after such disturbances (Tew 1981).

Herbaceous species tend to be more abundant in a mixed conifer stand interspersed with agpenthanin a
pure aspen stand or other openings (Brown 1982). Primary grasses and forbs associated with aspen
stands include nodding, mountain, and fringed brome, whestgrasses, bluegrass, asters, bracken fern,
fleabanes, Missouri and few-flowered goldenrod, grasdeaf peavine, American vetch, Rocky Mountainiris,
lupines, sneezeweed, cutleaf coneflower, yarrow, mintleaf beebam, and geraniums. Common understory
shrubs include gooseberries, currants, Arizonarose, mountain and roundleaf snowberry, and Arizonaand
bearberry honeysuckle (Brown 1982).

Fire suppression hasresulted in difficulty in the maintenance of aspen clones. Thishasposed amgor threst
to the future of aspen forests, since only 5% of agpen standsin Arizona are in the young stages. Y oung
trees, too, are a mgor browse source. Therefore, unless stands are regenerated by burning or cutting,
aspen acreage in the Southwest, including Arizona, will gradudly decline (Patton and Jones 1977). Within
the mixed conifer forest type, it is of primary importance to have agood distribution of aspen of avariety
of age classes, intermingled within the conifers to provide sources for continua regeneration of aspen. In
addition, proper livestock stocking rates and wild ungulate popul ationswhich do not severdly impact young
gtands should be a management god aswell.

Clear-cutting an old, deteriorated, poorly stocked aspen stand produces relatively few suckers; the
network of live roots necessary for dense regeneration has become sparse. Instead, managers should
concentrate on a complete remova of a well-stocked aspen forest to produce vigorous suckers (Patton
and Jones 1977). Maximum sprouting after timber cuts occurred when the harvest was in spring (Tew
1981). Cutting in summer and fall produces sparser sprouting densties, however, dendities were not
sgnificantly different from the seasond cuttings after four years (Tew 1981).

Leaving dash on Stesto discourage anima use and to provide protection from snow does not appear to
be beneficid to the hedlth of aserd aspen and. Root suckering isinhibited by the shading effect of large
amounts of dash left after treetment. While it is encouraged to avoid concentrations of logging dash, a
complete clean-up is not mandated (Shepperd 1996).

Prescribed fire offers an economic and environmentdly acceptable means of rguvenating aspen.
Prescribed fire needs to be of moderate to high intendity, to ensure that overstory mortality and removal
isadequate to Stimulate aspen suckering (Brown and DeByle 1989). Sucker responseto low severity fires
was poor; too few aspen were killed, and the overstory remained (Brown and DeByle 1989). In mixed
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conifer stands, the most important factor affecting redevelopment of agpen following fireisto ensure that
conifer competition is Sgnificantly reduced (Brown and DeByle 1989).

2. Species Description, Objectives and Recommendations

Below are detailed descriptions of the Aspen habitat priority bird species. At the end of the Aspen habitat
section, species habitat needs are highlighted in a quick reference format (Table 6).

RED-NAPED SAPSUCKER (Sphyrapicus nuchalis)

Associated Species. Other species that may use smilar habitat componentsor respond positively
to management for the Red-naped Sapsucker are: Warbling Vireo, Tree Swallow, Violet-green
Swallow, Downy Woodpecker, Evening Grosheak, Broad-tailed Humminghbird, BlueGrouse, House
Wren, Y élow-rumped Warbler, Orange-crowned Warbler, American Robin, Hermit Thrush, and
Northern Saw-whet Owl.

Didribution: Red-naped Sapsuckers are rather common summer residents throughout the
Canadian zone forests between the Sierra Nevada and Rocky mountain ranges (Phillips and others
1964, Terres 1996). They nest in the Rocky Mountain region of the United States through centra
Arizona, northern New Mexico, and extreme west Texas and winter in the extreme southern part of
their summer range to southern Cdlifornia, most of Arizona (excluding the Sonoran desert zones),
southern New Mexico, and in Bgja and northwestern Mexico (DeGraaf and others 1991, Terres
1996). The breeding range in Arizonaincludes deciduous and deciduous/coniferous forests along
and north of the Mogallon Rim and in the White Mountains (Monson and Phillips 1981, Phillipsand
others 1964).

Ecology: Red-naped Sapsuckers nest in deciduous trees, primarily aspen, within mixed deciduous
or deciduous/coniferous forests often near water (Ehrlich and others 1988, Terres 1996). In
Arizona, nest dates range from early May to mid-July (ABBA unpubl. data). Generdly, the mae
sdectsthe nest Ste, preferring live trees affected by heartrot, which facilitates excavation and leaves
the nest cavity encased in harder surrounding wood (Ehrlich and others 1988, DeGraaf and others
1991). Attimes, dead treesareused for cavity Sites, usudly sprucesor other conifers(Terres1996).
The same nest tree can be used perennialy, but Red-naped Sapsuckers excavate a new hole each
year (DeGraaf and others1991). Cavity excavation usudly takesbetween six and ten days, and the
resulting cavity is typicdly 1.25" diameter at entrance, 8" depth, and 4" width at bottom, and is
usudly located 20" above ground (Terres 1996). Both femaes and maesincubate and brood, with
the mae incubating/brooding at night (Ehrlich 1988).
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Red-naped Sapsuckers drill horizontd rings of small holes (sapwells) around deciduous trees
(willows, cottonwoods, aspens, wanuts) and extricate sap and the soft cambium layer (Phillipsand
others 1964, Terres 1996). They will also feed on avariety of insects, primarily ants, atracted to
the sapwdlls (DeGraaf and others 1991). Other insects consumed include moths of the forest tent
caterpillar, spruce budworm, and other bark and treeinsects (DeGraaf and others 1991). They will
aso feed on buds, fruit, berries, and nuts, at times caching nuts and fruit (Ehrlich and others 1988).
Red-naped Sapsuckers also may guard sgpwells from other birds and smal mammals (Ehrlich and
others 1988). Red-naped Sapsuckers can interbreed with yellow-bellied sapsuckers; rardly, they
hybridize with Williamson’s sapsuckers (Terres 1996).

Habitat Requirements: Red-naped Sapsuckers prefer mixed deciduous or deciduous/coniferous
woods near water for nesting (Terres 1996). They favor, assummer habitat, groups of large aspens
near heads of higher devation canyons (Terres 1996).  Dead or live trees with heartrot are
preferred for nesting trees (DeGraaf and others 1991) to facilitate excavation. Minimum dbh for nest
trees is 25.4 cm (10 in) and minimum height is usualy 4.6 m (15 ft) (Thomas and others 1979).
Typicdly, adiverse deciduous or deciduous/coniferous forest structure providing suitable diameter
trees for nesting, insect diversity, and sap sources are selected. Density of Red-naped Sapsuckers
in Arizona has been reported as 10-20 birds per 40 ha (100 ac) (Y anishevsky and Petring-Rupp
1998).

Habitat and/or Population Objectives:

Population Objective
1. Maintain a stable population trend and current digtribution in Arizona.

Habitat Srategy

1. Manage for groups of agpen stands of different age classes (33% in seedling stage, 33% in
sapling/pole and 33% old growth/mature), in a larger forest complex, to ensure continual
avalability of older trees and snags (>25 cm (10 in) dbh) for nesting. Use fire or dlviculturd
treatments to ensure continual regeneration of new stands.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

The Red-naped Sapsucker is not listed by the U.S. Fish and Wildlife Service as being in jeopardy
or likely to become threatened. It is aso not listed in the Arizona Game and Fish Department’s
Wildlifeof Special Concernin Arizona (AGFD inprep.). However, possiblethreatstoits primary
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habitat include the gradua decline in mature aspen stands and mixed deciduous forests adjacent to
water sources, and forest pest control efforts undertaken by land management agencies. Current
knowledge is lacking about the impacts of various timber harvest and management techniques on
habitat requirements and nesting success of Red-naped Sapsuckers. Monitoring of sgpsuckersin
these timber harvest areas is recommended. Additional monitoring in known breeding areas in
Arizonais dso recommended to ensure long-term stability of Red-naped Sapsucker populations.

Red-naped Sapsucker management issues are listed in itdics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Habitat Loss
1. Promote silviculturd and fire management practices that support aspen regeneration.

Specific management recommendations for Aspen habitat from Patton and Jones (1977) include:

In Conifer-Aspen Mixtures.

1.
2.

3.

Petches may be clearcut to stimulate aspen suckering.

Indwarf mistletoe-infected patches of conifers, aclearcut may beimplemented as a safety
measure. Aspen suckers are likely to occupy these clearcuts.

Inahedthy and productive mixed conifer-aspen sand, management can emphasi ze mixed
conifer timber production, with aspen as only a minor stand congtituent. Aspen suckers
on landings and in other openings will tend to maintain agpen presence on the Site.

Aspen Canopies with Coniferous Understories:

1.

2.

Aspen canopy trees may be hedthy, and the conifers can be cut to increase the
herbaceous layer. Eventudly it will be necessary to reproduce the aspen.

Conifers can outproduce aspen on many sites. On such sites, the aspen may be cut to
release the conifers. Theoperation will produce gapsin the coniferous understory that will
often be filled by aspen suckers, maintaining aspen presence on the site.

Aspen can outproduce conifers on some stes. The aspen may be clearcut and the
understory removed, maintaining aspen dominance.

Aspen Stand With No Coniferous Understory:

1.

Decadent gands may have a high aesthetic vdue. To maintain that value, small patches,
totaing about 30% of the stand, may be clearcut, and stands rotated at 15-20 year
intervas.

Decadent Aspen Stands:
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1. Aspen snags and decadent trees are needed to maintain bird species diversity and
abundance. In logging operations, some decadent trees should be left as nesting and
feeding Sites for these species.

Grazing
1. Monitor ungulateimpactsfromloca herd unitsand adjust management practicesto reduce
impactsif any.
2. Implement appropriate livestock rates and enforce them.

| mplementation Opportunities:

1.  Incorporate Red-naped Sapsucker needsin forest management plans

2. Monitor and adjust ek and livestock use in Aspen stands to meet Red-naped Sapsucker
needs.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING:

Recommended Resear ch:

1.  Determine optimal/minimum patch size and tree diameter at breast height (dbh) for Red-naped
Sapsuckers.

Determine importance of snags and dead limbs for drumming.

Determine importance the shrub and herbaceous layer.

Determine importance of adjacent riparian aress.

Study wintering habitat needs of Red-naped Sapsuckers.

akroDdN

3. Coordination of Recommendations and Opportunitiesin Aspen

Although we have only recognized one priority Speciesin agpen habitat, thisisan extremely important forest
type for many birdsin Arizonaand acrossthe habitat range. Because aspen isasuccessiond species, and
amost dways associated with other forest types, one of the biggest challenges for managersis maintaining
exigding stands and ensuring that regeneration of new standsis aways occurring. Loss of preferred aspen
habitat isthe primary threat for Red-naped Sapsuckers. Aspen has been repeatedly documented as the
principa nesting substratefor Red-naped Sapsuckers (Johnsgard 1979, Scott and others 1977, Zeiner and
others 1990). Essentidly, if we manage for acontinua supply of mature aspen forests, we will managefor
Red-naped Sapsuckers. Red-naped Sapsuckers require mature or large trees (>25 cm (10 in) dbh) for
nesting and prefer treesinfected with heartrot.  Sincethe lifespan of aspentreesisrdatively short (gpprox.
200 yrs) compared to most mixed conifer species, avoiding conifer invasion requires active managemen.
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The management dilemma lies in how to maintain larger trees but aso alow for regeneration of root
suckers. Without eliminating or reducing the canopy, root suckerswill not get established and coniferswill
eventudly replace the mature aspen (Patton and Jones 1977). Clearcutting mature aspens stands will
undoubtedly reduce nesting substrate for sapsuckers. However, in some instances this may be the best
method to retain aspen at thesite. Removal of non aspen treesis a so recommended to alow for sprouting
of aspentotake place (Watersand others 1982). Fencing new aspen sproutsis necessary to protect them
from grazing ungulates. Prescribed fireis likely the most economical and accepted way to clear aress of
mixed conifer and/or aspen being managed for aspen. Fires must be moderate to high intensity to be most
effective.

Thrests to agpen forests continue into the sapling stage, as young aspens are highly paatable to browsing
ungulates. Ungulates continue to be a threat as trees mature by scarring trees and thus increasing the
likelihood of canker infections. Monitoring ungul ateimpactsand adjusting management practicesto reduce
impacts, is recommended. Implementing appropriate livestock ratesis aso essentid.
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Table 6. Aspen Priority Species and Habitat Needs

Priority Vegetation Vegetation Structure | Abiotic Factors L andscape Factors
Species Composition
Red-naped | -aspen mature live stands elevation- 1980- | -matureto old aspen
Sapsucker [ -common understory is | large enough to 3048 m (6500- stands
bracken fern and a create cavities. 10,000 ft), lower -frequently use adjacent
diverse herb/grass layer elevationslikely | riparian areas of alder and
indrainagesand | willow toforage
north facing
slopes

Table 7. Speciad Factorsfor Aspen Priority Species

Priority Species Special Factors
Red-naped -dietary - sap eaters
Sapsucker -highly migratory woodpecker (Neotropical Migratory Bird)
-also descend to lower elevation in winter.
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D. Pine Habitat

1. Habitat Description, Status and |mportance

For this purpose, pineforest refersto northern Arizona PonderosaPine Forests, including pure ponderosa
pine, and pine with Gambel oak (referred to as pine-Gambel 0ak).

Distribution: Spencer (1966) estimated that approximately 1,489,248 ha (3,680,000 ac) of commercial
ponderosa pine forests exist in Arizona, representing gpproximeately 5% of thetota land area of the Sate.
Over 65% of the areaisin Nationa Forest ownership (Conner and others 1989). Thelargest continuous
stand of ponderosa pine in the world extends across centrd Arizonaand New Mexico. It extendsaong
the southern margin of the Colorado Plateau, and north of the Mogollon Rim as an unbroken band of trees
about 40-65 km (25-40 mi) wide and nearly 480 km (298 mi) long (Cooper 1960). It occupiesmuch of
the mountain and plateau country above 1980 m (6500 ft), replaced by Douglas-fir, white fir, and other
species above 2590 m (8500 ft).

Dominant Composition: Themgor vegetation associ ationsthat occur in northern and central Arizonaare:
Ponderosa pinewith aGambel oak undergtory: This pine subset occurson awidevariety of eevationa and

climatic ranges, most commonly found on warm dry dopes. The oak usualy comes in after a Ste
disturbance, such asfire or logging. New Mexican locust is often another understory species.

Ponderosa pine with intermingled groups of aspen: This type is found mostly on the west and north sides
of the San Francisco Peeks, and isgenerdly found in mesic or moist conditions. Small groups of aspen are
found in pine and mixed conifer stands on the Mogollon Rim and the Kaibab Plateau. Firs are overtaking
many of these stands and shading out the aspen.  Johnson (1993) estimated that aspen in the Southwest
has decreased by 89,840 ha (222,000 ac), or 46%. Fire exclusion and heavy livestock grazing have
contributed to this decline.

Ponderosa pine with a ponderosa pine understory: Relatively pure stands of ponderosa pine. Ponderosa
pine regeneraion is dominant and occupies more than 75% of the Site but may sometimes haveinclusons
of Douglasir, whitefir, and Gambel oak. In other parts of the state (lower devation, dryer), this habitat
may be associated with netleaf oak. Also, asmoisture and € evation decrease, ponderosapineintergrades
with Rocky Mountain juniper, dligator juniper, and Utah juniper.

Community composition varieswidely with geographic location, soils, eevation, aspect, and successond
status. Ponderosa pine may be either aclimax or asera species, depending on eevation and preci pitation.
Inclimax forest, ponderosa pine stands are made up of many small, even-aged groups rather than growing
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in a true uneven-aged structure. Large disturbances may result in large even-aged stands (Burns and
Honkala 1990).

Disturbances haveinfluenced the digtribution of ponderosapine stands, with firethe primary factor. Where
fires are frequent, the fire-resstant bark protects older trees, while firs and young pines are killed.
Ponderosa pine hasthusbecomeadominant seral speciesacrosslargeareasat mid-eevations. Aggressive
fire control over the past 80 years has resulted in Douglas-fir and truefirs developing in the understory on
the more mesic or moigt Sites. In many cases, fire suppression and selection of pines for harvest have
resulted in type conversions of stands from pine to true fir stands (Burns and Honkaa 1990).

Historical Uses: The ponderosapineforest provided asource of food, building, and other raw materias
for Native Americans. The area was lightly settled by Europeans before 1848. After the Civil War,
livestock raising became adominant industry astherailroads opened up marketsto the east. Therailroads
as0 opened up the region to timber and mining activities (Glover 1984). With European settlement in the
1800s, it has been important to the economic and socid development of the southwestern region. The
ponderosa pine forest was heavily cut in the late 1800s to supply railroad ties, fuewood, building materid,
and minetimbers (Tecleand Covington 1991). Theforested watershedswere aso good sources of water
for settlers, aswell asfor communitiesin the desert valeys below.

Management |ssues. Ponderosa pine is the dominant commercid timber species in Arizona. Early
logging generdly conssted of individua tree sdlection. Accelerated |ogging inthe 1970sand 1980stargeted
stands of large trees and concern devel oped over the loss of old-growth stands.

Fire suppression and overgrazing have contributed to the devel opment of dense stands of young to middle-
aged timber, which are more susceptible to high intensity stand replacing fires, due to the increase in
laddering (smal trees carry fire into the crowns of large trees), and increases in insect and pathogen
outbreaks. Other changes due to increased dendty include a decrease in water availability and run-off,
changesin wildlife habitat and decreasesin forage quaity and quantity.

2. Species Descriptions, Objectives and Recommendations

Below are detailed descriptionsfor each priority bird speciesin pine habitat. A table a the end of the Pine
section highlights species habitat needsin aquick reference format (Table 8).

NORTHERN GOSHAWK (Accipiter gentilis atricapillus)

Associated Species. Other speciestha may use smilar habitat components or respond positively
to management for the Northern Goshawk are: Wild Turkey, FHammulated Owl, Mexican Spotted
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Owl, Williamson's Sapsucker, Northern FHicker, Steller’ s Jay, Pygmy Nuthatch, Western Bluebird,
American Robin, Solitary Vireo, Grace's Warbler, Western Tanager, and Red Crosshill.

Digtribution: The Northern Goshawk is Holarctic in distribution. In North America it occurs
primarily in boreal forest, but the species also rangesfar to the south in montane forest of thewestern
United States and Mexico. The most widespread subspecies (A.g. atricapillus) occurs from the
northeastern United States across the boredl forests of Canada to Alaska, and southward through
upland forests of the western United States. Two other weakly differentiated subspecies are
varioudy accepted in North America: A.g. laingi inforestsonidands and along the coast of extreme
northwestern United States and Canada to southeast Alaska (AOU 1957, PaAmer 1988), and A.g.
apacheinmontaneforestsof southeastern Arizona, southwestern New Mexico and northern Mexico
(Hubbard 1978, Wattel 1973, Whaey and White 1994).

Ecology: Goshawks are generdly non-migratory. However, in the northern portion of their range,
large southward migrations occur during winters when prey are limiting (Doyle and Smith 1994,
Mueller and Berger 1967, Mudler and others 1977). In the Southwestern United States, there is
evidence that goshawks move to lower devation habitats or remain on or near their breeding home
range for the winter (Beler 1997, Ingradi 1998, Reynolds pers. comm.).

Goshawks are believed to be monogamous (Newton 1979), dthough afew instances of “divorce”
have been documented (Detrich and Woodbridge 1994, Reynolds and others 1994). Goshawks
genardly breed at 3 years, when they achieve full adult plumage. A few cases of subadult femades
(birds between 1 and 2 years of age with primarily juvenile plumage) have been documented (eg.
Henny and others 1985, Y ounk and Bechard 1994). No cases of breeding subadult maleshave been
reported and one study suggested these young maes are physiologicaly incapable of breeding
(Hoglund 1964). McGowan (1975) hypothesized that subadult females are only able to breed in
years of high prey availability. Severd cases of both mae and female young adult birds (between 2
and 3 years of age with primarily adult plumage) have been reported (McGowan 1975, Reynolds
and others 1994, Y ounk and Bechard 1994).

Goshawks have large breeding home ranges (570-3,500 ha or 1410-8650 ac) with males home
ranges generdly larger than femdes (Squires and Reynolds 1997). Nest areas within home ranges
are defended. Home ranges (but not nest areas) of adjacent pairs may overlap, especiadly in habitats
where nesting populations are a or near saturation (Reynolds and Joy 1998). One to 8 dternate
nests may be maintained in a breeding home range. One nest may be used in sequentia years, but
often an dternate is sdlected (Squires and Reynolds 1997). Mdes do most of the foraging while
femaes gppear to sdlect the nest site, do most of the nest building, incubating and brooding, feed the
young, and defend the nesting area. Goshawks typicaly initiate breeding activities in March. EQg-
laying usually occurs between late April and early May and hatching between late May and early
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June. Females may forage in and around the nest stand during the nestling period, but maes il
provide mog of the prey. Only the femde directly feeds the young prior to fledging, which usudly
occurs in July. Fledglings are dependent on their parents for approximately 6 weeks, while they
complete feather growth and learn to hunt (Squires and Reynolds 1997). For the first 3 weeks,
fledglings tend to stay in or close to the nest stand (Kennedy and others 1994). Dipersal is abrupt,
withmaesdispersing afew daysearlier than fema es (Kenward and others 1993a,b; Ingraldi 1998).

Squires and Reynolds (1997) reported goshawk breeding density estimates from North American
populaions ranging from lessthan 1 pair up to 11 pairsper 100 ki?. Productivity in North America
ranges from 1.4 to 3.9 young per successful nest (Squires and Reynolds 1997).

Goshawksprey onavariety of birdsand mammals. Reptilesand insectsaretaken occasiondly. Diets
differ among populationsasprey availability changesregiondly and seasonaly (Squiresand Reynolds
1997). Important prey in the Southwest include cottontals, tree squirrels, ground squirrdls,
chipmunks, grouse, columbids, woodpeckers, jays and robins (Reynolds and others 1992).
Goshawks are described as short duration St-and-wait predators. They travel through the forest in
a series of short flights, punctuated by brief periods of prey searching from eevated hunting perches
(Squires and Reynolds 1997).

Habitat Requirements. Goshawk nesting habitat has been extensively described. Generdly,
goshawk nest gites are in mature and old growth forest stands with relatively high canopy closure
(e.g. Austin 1993, Crocker-Bedford and Chaney 1988, Ingraldi and MacVean 1995, Kennedy
1988). Across the West, goshawks use a wide variety of forest types, but in the Southwest,
goshawks primarily use ponderosa pine and mixed conifer forests, dthough use of other forest types
(e.g. spruce-fir, Madrean oak woodland, pinyon-juniper woodland) has aso been documented
(Snyder 1995, USFWS 1998). In the West, goshawks nest in both deciduous trees (e.g.
cottonwoods, aspen) and conifers (USFWS 1998). In the Southwest, goshawks frequently nest in
ponderosapines. Goshawksbuild large stick nestswhich are often placed on ahorizonta limb close
to the trunk in the low portion of the tree’ s canopy (Snyder and Snyder 1998). In an Arizona study
in ponderosa pine habitat (Ingraldi and MacVean 1995), goshawks sdected nest sites with higher
canopy density, larger diameter semsand ahigher frequency of large ($ 30.5 cm (12 in)dbh) stems.
Nest sites also had more ground litter. Nest trees were taller, had smdller live crown ratios, tended
to be part of aclump of treeswith interlocking crowns, and were on the lower third of adope. These
results were smilar to Kennedy' s (1988) findings in New Mexico.

Foraging habitat has been less studied. Goshawks have been observed hunting in a diversity of
habitats, varying from large openingsto denseforests. However, limited evidence suggestsgoshawks
preferentidly forage in forestswith closed canopies (Austin 1993, Beier and Drennan 1997, Bright-
Smith and Mannan 1994).
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Reynolds and others (1992) described habitat relationships of primary goshawk prey in the
Southwest; some prey species prefer forest openings, but most use mature and older forests. In
Arizona, Beler and Drennan (1997) radio-tracked foraging goshawks to determine whether hawks
selected foraging habitat based on prey abundance or forest structure. Goshawks apparently did not
select foraging Sitesbased on prey abundance; indeed, abundancesof some prey werelower on used
than on contrast plots. Goshawks selected foraging sites with higher canopy closure, gregater tree
densty, and greater dendty of largetrees (>40.6 cm (16 in) dbh). These resultswere consistent with
the hypothesis that goshawk morphology and behavior are adapted to hunting in moderately dense,
matureforestsand that prey availability, asinfluenced by forest structure, ismoreimportant than prey
dengty in habitat selection.

Few goshawk studies in North America have investigated winter habitat use. In Arizona, Beler
(1997) found adult goshawks wintered in ponderosa pine forest and pinyon-juniper woodlands
during two winters. In generd, femaesremained in ponderosapineinthe generd vicinity of their nest
stands throughout both winters. Most mae goshawks moved 5-10 miles from the nesting areaand
generdly into the closest pinyon-juniper woodlands, athough one male moved up into the nearest
mixed-conifer forest. Most males made return trips to their nesting areas during the winter and did
not establish adigtinct winter range. The females gppeared to exhibit more overwinter fiddity to the
nest stand than males. Unlike Beler and Drennan’s (1997) breeding season study, Beier (1997)
found winter foraging habitat selection could not be discerned based on vegetation structure. Used
vs. unused areas were Smilar, with used habitat having dightly more medium-sized trees and denser
canopy.

Habitat and/or Population Objectives:

Population Objectives:

1. Mantan current digtribution in montane conifer forests in Arizona (ponderosa pine, mixed
conifer, and spruce-fir habitats).

2. Managefor 5-10 pairs per 100 square km across entire range in suitable habitat in AZ.

3. Maintainstable populationsin such areasas. Kaibab Plateau, centra Mogollon Rim, WhiteMtn.,
Chuska Mtns. (Navg o Nation), and the southeastern Sky Idands.

Habitat Strategy

1. Mantan old growth and mature forest with scattered smal openings, a rdatively open
understory, awell developed herbaceous and shrub layer, large snags and large dead and down
woody materid. Maintain ardatively dense canopy in nest aress.

2. Maintain aminimum of 180-year rotation before the find timber harvest.

3. For specific habitat recommendations refer to the following documents:
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a. Reynolds, Richard T.; Grahame, Russdl T.; Reiser, M. Hildegard; and others 1992.
Management recommendations for the northern goshawk in southwestern United
Sates. Gen. Tech. Rep. RM-217. Ft. Callins, CO: U.S. Department of Agriculture,
Forest Service, Rocky Mountain Forest and Range Experiment Station. 90 p.

b. Arizona Game and Fish Department review of U.S. Forest Service strategy for managing
northern goshawk habitat in the southwestern United States. 1993. Arizona Game and
Fish Department, Phoenix, Arizona
IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Timber harvest practices that remove older, larger trees and smplify forest stand structure,
management practices that remove dead and downed trees, and catastrophic fire are the primary
management issues facing the Northern Goshawk today. Grazing that reduces or diminates the
herbaceous layer and degrades prey habitat isaso amanagement concern. Northern Goshawksare
sengtive to disturbance during the nesting season thus human activitiesin known nest areas and post
fledging family areas (PFA) should belimited. Active management including fud reduction programs
that thin from below and use fire to maintain structurd diversty in forest sands is recommended.
Management practices that retain and promote large trees are also encouraged.

Northern Goshawk management issues are ligted in itdics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Grazing
1. Follow dlowable use guiddines to maintain herbaceous layer to support Northern
Goshawk prey base.
2. Follow livestock levels and seasona use dates as outlined in the management of northern
goshawks in the Management recommendations for the northern goshawk in
southwestern United States document (USFS 1996).

Fire
1. Implement fud reduction programs thet thin from below, focus on small tree component,
and achieve adumpy distribution.
2. Manage foreststo maintain large snags and trees, dead and down woody materia and an
uneven-aged forest.
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Slvicultural Practices
1. Manage forests to retain and promote larger and older trees and promote uneven-aged
forest stands.
2. Thinfrom beow, focus on smdl tree component and maintain clumpy distribution.
3. Obsarve seasond redtrictions regarding timber harvest activities.,

Recreation
1. Limit human activities during nesting season (March 1-September 30) in nest areas and

post fledging family aress
EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

1. Bvduate the effectiveness of the Forest Service's current Northern Goshawk Guidelines
(USFS 1996).

2. Evduate effects of “featured species”(i.e. Mexican Spotted Owl) habitat management
guiddlines on Northern Goshawks.

3.  Determine how changes in forest structure and landscape patterns affect population viability
(Squires and Reynolds 1997).

4. Determine role of insects, diseases, wildfires and other naturd disturbances in sustaining

desired forest conditions (from the USFS Technical Report RM-217)

Collect goshawk demographic information (From the USFS Technica Report RM-217).

6.  Determine Northern Goshawk foraging habitat preferencesin variousforest types(Squiresand

Reynolds 1997).

Develop improved monitoring procedures to determine population trends.

8.  Study Northern Goshawk wintering biology.

o

~

OLIVE-SIDED FLYCATCHER (Contopus borealis)

Associated Species. Other species that may use sSmilar habitat components or respond positively
to management for the Olive-sded Flycaicher are: Flammulated Owl, Williamson's Sapsucker,
Purple Martin, Violet-green Swalow, Pygmy Nuthatch, and Grace' s Warbler.

Distribution: The Olive-sded Flycatcher’s breeding range extends throughout western North
America from western and central Alaska and centra 'Y ukon, south through the Sierra Nevada
Mountains to northern Bga Cdifornia and through the Rocky Mountainsinto northern Arizonaand
western Texas (Altman 1997). Eastward it extends across Canada and into northeastern United
States. The Olive-sded Flycatcher’ s winter range extends southward asfar as southeastern Brazil
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and western Peru with most of its wintering grounds in northwestern Venezuda, the Andes
Mountains of north and western South America, and Panama (Altman 1997). In Arizona, itsrange
islimited to north of the Mogollon Rim in higher devation ponderasa pine and mixed conifer forests.

Ecology: Arriva on breeding grounds is generdly late across its range from mid-April to late May
in Arizona. Latearriva has been atributed to ahigher abundance of their primary diet source, flying
insects, especidly honey bees (Bryant 1975, Ehrlich and others 1988, Robins 1970). Theearliest
nesting record in Arizona was an occupied nest found on 11 June near Happy Jack, and the latest
record wasanest with young found on 1 August near Green' s Peak in the White Mountains (ABBA
unpubl. data). Males are vigorous defenders of thelr territory and nest area (Altman 1997, Ehrlich
and others 1988). Nests are generdly placed high up in the tree (usualy coniferous), distant from
the main trunk, on a horizontd branch (DeGraaf and Rappole 1995, Ehrlich and others1988,
Harrison 1975). The open cup nest is congtructed of twigs, lichens, moss, and pine needles, lined
with fine grasses, lichens, and rootlets and hed firmly to the branch with spider webs ( Bent 1942,
Ehrlich and others 1988). Departure to the wintering grounds occurs early across the flycatcher’'s
range, with most birds leaving breeding areas in late August through late September. This early
departure may be aresult of the extreme distances they travel to wintering grounds (Altman 1997).
Olive-sded Flycatcherstrave farther in migration than any other North American breeding flycatcher
(Murphy 1989).

Habitat Requirements: InArizona, the Olive-sded Flycatcher isprimarily associated with mixed
conifer forests, suba pine forests with Engelmann spruce, pure ponderosa pine forests and montane
riparian wetlands with aspen, Douglas-fir, white fir and ponderosa pine (T. Corman, AGFD, pers.
observ.). They prefer forest edges and openings either natural or man-made, and tend to increase
indengity as canopy cover decreases. Olive-sided Flycatchers have been linked to burned areas of
mixed conifer and ponderosapine (Altman 1997, Blake 1982, Loweand others 1978). A correlation
between higher dengties of insects and early post-burn areas has been suggested by the presence
of other insectivorousbirds such asthe Western Wood-Pewee and Townsend’ s Salitaire (Granholm
1982). The association with burned areas may not only be for the abundance of prey but for the
open and edge physognomy in these areas as well as abundant snging and foraging perches.

Habitat and/or Population Objectives.

Population Objectives
1. Increase the current population density to at least 3 birds/40 ha (100 ac) (Lowe and others

1978) in mixed conifer in Arizona.
2. Increase didtribution across historical range in Arizona

Habitat Strateqy




Arizona Partnersin Hight June 1999
NGTR 142: Pine Habitat, Ver. 1.0 Page 60

1. Mantanand/or create openingsthat mimic natura disturbances (i.e. early post-burn area, insect
infestations, blow-down aress, etc.) with 0-39% canopy closure (Verner 1980), tal treeswith
dead tops and/or tall snags.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

The lack of naturd history information for thisspecies has made assessment of declinesdifficult. Loss
of extensve tracts of montane evergreen forests on the wintering grounds and habitat loss through
conversionto non-forest and younger successiona stages on breeding grounds have been suggested
as possible factors (Altman 1997). Also, management practicesthat dter naturd fire regimes may
reduce the pogt-fire habitat preferred by the flycatcher. Recent management practices, such as
prescribed burns, that attempt to mimic naturd fire regimes do create more edge and open aress, but
may not capturea | necessary components and resources used by the Olive-sided Flycatcher. These
practices may not benefit the species as much as expected. Large territory szes and strong Site
fiddlity onboth breeding and wintering grounds have aso been speculated to contribute to declines
in Olive-sded Flycatchers (Altman 1997).

Olive-sded Hycatcher management issues are ligted in italics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Habitat Loss
1. Maintain or create tal snagsfor perches.
2. Apply presettlement restoration trestments to appropriate Olive-sided Flycatcher habitat.

Slvicultural Practices
1. Manageforestsfor uneven forest structure (see Goshawk Guiddines).
2.  Manage sdvage logging areasto retain tallest snags.

Fire
1.  Apply Goshawk guiddinesfor fire regime.
2. When considering prescribed burns, protect large (61 cm (24 in) dbh plus) trees.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING
Recommended Resear ch

1. Invedtigate landscape-scale habitat relationships.
2. Collect natura history and status information for Arizonarange.
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Investigate possible habitat [oss on wintering grounds (Marshal 1988).

Evauate insect control and effects on Olive-sided Flycatchers.

Monitor Olive-sded FHycatcher productivity in managed habitats to compare census data.
Determine the most appropriate fire trestment for Olive-sided Flycatcher in Pine habitat.

o g kw

Outreach Needs:
1. Request breeding locations from local birders.

CORDILLERAN FLYCATCHER (Empidonax occidentalis)

Associated Species: Other species that may use smilar habitat components or respond positively
to management for the Cordilleran Flycatcher are: Red-faced Warbler, Painted Redstart, Hermit
Thrush, and MacGillivray’s Warbler.

Digribution: Cordilleran Flycatcher breedsfrom southeastern Washington, southwestern Alberta,
northern|daho, western Montana, WWyoming, and western South Dakota south (generdly east of the
Cascades and SierraNevada) to northern Caifornia, Nevada, central and southeastern Arizona, the
Mexican highlands to Oaxaca (west of the Isthmus of Tehuantepec), Puebla and west-central
Veracruz, and east to western Nebraska (rarely), central Colorado, centra New Mexico, and
western Texas (AOU 1989). Winter range is described as southern Bgja California and northern
Mexico south through the breeding range. Casua winter visitor to central California and southern
Arizona (AOU 1989). They are common summer resdents in the bored and trandtion zones
throughout centrd and esstern Arizona (Monson and Phillips 1981). Recently, Cordilleran
Flycatchers were observed nesting localy on the Kaibab Plateau (ABBA unpubl. data)

Ecology: The*Western” Hycatcher wassplit recently into the Pacific Sope Hlycatcher (E. difficilis,
previoudy E.d. difficilis) and the Cordilleran Hycatcher (E. occidentalis, previoudy E. d.
hellmayri) (AOU 1989). The split of the species was based on differences in vocadizations and
dlozyme frequencies, and their sympatric didribution in the Siskiyou region of northern Cdifornia
(Johnsonand Marten 1988). Phillips (1994) disputesthe acceptance of thesetwo formsas separate
species. Inthefied, theonly digtinguishing characteristic between thetwoisthecal note of themale.

In Arizona, the Cordilleran Flycaicher arrives on the breeding grounds in mid-May and leaves in
September. Nest height varies from 0-9 m (0-30 ft). Their nest isa cup of green and dried leaves
and moss, with finer leaves, bark stripslining the cup. Cordilleran Flycatchersarerare cowbird hosts.
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Cordilleran Flycatchersprefer shady conditions, even during migration. Foraging occurs beneath the
crowns of thetrees; look-out and snging postisarewd | beneath theleafy canopy and shaded, though
they may be up to 12 m (40 ft) off the ground (Grinndl and Miller 1944).

Habitat Requir ements: Cordilleran Hycatcher breeding habitat includesspruce, fir, agpen, and pine
foregts, preferably inmoist and shaded forests. 1t asoinhabitshollows, canyon bottoms, and riparian
woodlands. Natura nest Stesinclude rock crevices, niches formed by scars in trunks (especidly
aspen), tree roots, cavities in smdl trees, and in forks of smal branches (Ehrlich and others 1988,
Paine and Martin 1995). They are dso known to nest on raftersand out-buildings. Rock crevices
provided 27%, live aspen trees 23%, and aspen snags 12% of nest Stesin studies on the Mogollon
Rim (Paine and Martin 1995).

Rosenstock (1996) described habitat rel ationships of breeding birdsin northern Arizonapineforests
and found significant relationships between the abundance of Cordilleran Fycatchers and severd
habitat characterigtics. Cordilleran Flycatchers increased with increasing canopy cover and were
most abundant in stands with >50% canopy cover. They were also more abundant in stands with
more homogenous canopy. Cordilleran flycatchers were most abundant in stands with 5-20% of
pine basa areain 1-5 inch (2.5-12.4 cm) dbh stems. Abundance was dso corrdated with within-
sand variability of pine dbh. Cordilleran Flycatchers increased with snag dengity, and were most
abundant in stands with >3 snags per acre. Fycatchers were aso most abundant in stands with
>20% of snagsin decay class 2 (Thomas 1979; large limbs and stubs present, upper 10% of bole
may be broken off, bark starting to dough, base solid).

Habitat and/or Population Objectives:

Population Objective
1. Maintain agable or increasing population dengty.

Habitat Strategy
1. Maintain dense canopy closurein mid-to late-successiona stages of dense, shady forest habitat
with an understory of oak and sufficient dead and down trees for nesting substrate.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Breeding Bird Survey dataindicate an increase in Cordilleran Hycatchers in both the western and
central regionsbased on the years 1966-1993 (Stokes and Stokes 1996). However, therearesome
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factors that could potentialy have negative impacts on this species. Concerns about the loss of
auitable habitat and habitat components ided to the Cordilleran Flycatchers are primarily: loss of
snags and downed logs for nesting and the loss of closed canopy causing reduction in cool
microclimate that they are most frequently associated with.

Cordilleran Hycatcher management issues are listed in italics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Habitat Loss

1. Managefor >2 snags per 0.4 ha (1 acre) in pine cover type (Rosenstock 1996).

2. Manage for >383 ponderosa pines per 0.4 ha (1 acre) in pine cover type with stands
having a high degree of variability of sze classes of which <20% are smdler than 5" dbh
(Rosenstock 1996).

3. Manage for >200 ponderosa pines per 0.4 ha (1 acre) in pine-Gambd oak cover type
with stands having a high degree of varigbility of Sze classes of which <20% are smadller
than 5" dbh (Rosenstock 1996).

4. Avoid management practices that will reduce or degrade Cordilleran Flycaicher nesting
habitat (i.e. mechanicd thinning of canopy and snags, prescribed fire that may decrease
canopy €tc.).

5. Promote longevity of snags.

| mplementation Opportunities
1. Encourage wildlife biologists and/or land managers to consider Cordilleran Hycaicher habitat
needs in project anayses.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

1. Determine important landscape-scae habitat relationships.
2. Study wintering habitat needs.

3. Determine microhabitat needs for Cordilleran Flycatchers.

Outreach Needs
1. Request locd birdersto report breeding locations.
2. Provideinformation to land managers about habitat needs.

PURPLE MARTIN (Progne subis Linnaeus)
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Associated Species: Other speciesthat may use smilar habitat components or respond positively
to management for the Purple Martin are: American Kestrel, Lewis Woodpecker, Olive-sded
Flycatcher, Tree Swalow, Violet-green Swallow, Pygmy Nuthatch, Western Bluebird, Mountain
Bluebird.

Digribution: Breeds from southwestern British Columbia south to Bgja Cdifornia; and from
northeastern British Columbia to New Brunswick south to Mexico, the Gulf Coast, and southern
Florida. Locd in the Rocky Mountains but avoids most other mountainous areas (DeGraff and
others1991). Wintersin South Americaeast of the Andesfrom Venezud asouth to northern Bolivia
and southeastern Brazil (Ehrlich and others 1988). In Arizona, they breed across the Mogollon
Plateau region, extending to Williams, Mount Trumbull, the Natanes Plateau, the Sierra Anchas, and
the Prescott region. Purple Martinsared so found in the ChiricahuaM ountai ns but absent from other
mountains of southern Arizona. They use saguaro associations of south-central Arizonawest to the
Ajo Mountains and north to near Picacho, Florence, Roosevelt Lake, and the lower San Pedro
Vdley. Purple Martin are rare outsde their breeding ranges (Phillips and others 1964).

Ecology: PurpleMartinsarivein Arizonain early April and remain until early October (Phillipsand
others 1964). They feed on flying insectstaken on thewing often a dtitudes over 50 m (164 ft), and
may occasionaly feed on the ground. Food itemsinclude ants, wasps, beetles, grasshoppers, stink
bugs, treehoppers, dragonflies, moths, butterflies, mosguitoes, horseflies, robber flies, etc. Typicdly,
they don't forage when temperatures are lessthan 9° C (48° F) or in therain. If cold or adverse
weather lasts more than 3-4 days, mortdity can be substantid (Brown 1997). They drink and bathe
on the wing (Ehrlich and others 1988). They gather in enormous premigratory communa roods a
the end of summer, which may include up to 100,000 birds (Ehrlich and others 1988).

Purple Martinsnest in tree cavities excavated by woodpeckers, and occasiondly incliff niches. They
use colonia birdhousesin the eastern United States but have not adapted to thesein the West, where
they tend to nest singly (Brown 1997, Phillips and others 1964). The nest is made up of grass,
leaves, mud, feathers, and occasiondly has a dirt rim to keep eggs from rolling out. Fresh green
leaves added during incubation are thought to be used for their pesticidd properties. Cowhbird
paragtismis very rare; however, competition with House Sparrows and Starlings for nest sites can
be high.

Considered astwo subspeciesin Arizona, exhibiting ecologicd races. Martinsinhabiting the saguaro
deserts (P.s. hesperia, used tentatively by Phillips 1964) are of decidedly smaler size than those
found innorth and centrd Arizona(P.sarboricola). Thetwo habitats (and digtributions) arein close
proximity in the Roosavelt and Coolidge Lake aress.

Habitat Requirements. In generd, Purple Martins inhabit open and cut over woodlands, open
grassyriver valeys, meadowsaround poals, shoresof lakes, marsh edges, agricultura lands, saguaro
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deserts, parks and towns. They prefer habitats near open water. In Arizona pine forests, martins
prefer areaswith a high snag density, adjacent to or in open areas. Thelack of Martinsin apparently
suitable nesting habitat suggests Still unknown habitat requirementsin Arizona forests.

Habitat and/or Population Objectives:

Population Objective

1. Mantan and/or increase the current distribution and current level of breeding activity in
ponderosa pine forests from the South Kaibab Nationa Forest east dong the Mogollon Rim to
the White Mountains.

Habitat Strategy
1. Maintaintal (150 to 200 ft) snags (Sharp 1992) in forest openings and close to water.
IMPLEMENTATION RECOMMENDATIONSAND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

The Purple Martin was on the Audubon Society’s Blue List from 1975-1981, and on the Specia
Concern list 1982-1986. Forestry practices that removed snags gresetly reduced the availability of
natural nest Stes. Purple Martins do not use colonid nest boxes in western states, and suffer from
alack of nest gtesin many areas. House Sparrows and Starlings competefor nest cavitiesand can
cause locad extinction. Brawn and Bada (1988) state that the Purple Martin has nearly been
extirpated from the ponderosa pine forest since fire suppression has resulted in much denser
conditions and logging has reduced the number of snags and large old trees. Currently, Purple
Martins nests only in clusters of old, dead pines containing numerous woodpecker holes. Pesticide
use on wintering grounds may be a potentid threst.

Purple Martin management issues are liged initalics. Below each issue are the Arizona Partnersin
Hight Conservation Recommendations.

Habitat Loss
1. Create snags where possible and promote longevity of exigting large snags by raking duff
away from snag or otherwise protecting the snags, before prescribed burns.
2. Use prescribed fire and mechanica thinning to reduce tree dengties.
3. Manage natura and prescribed fires creste openingsin forests.
EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch
1. Determine Purple Martin distribution to learn more about habitat relationships.
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2. Determine nest Structure needs, and further exploretheir useof artificia structures. Will Purple
Martinsin Arizona use a verticd-nesting pole with multiple nesting holes rather than atypica
Martin House?

3. Study digt.

4.  Collect information on colonia nesting.

5.  Cdllect information on premigratory communa roost habitat requirements.

Outreach Needs:
1. Reguest loca birdersto report breeding and roost locations.
2. Provideinformation to land managers about habitat needs.

3. Coordination of Recommendations and Opportunitiesin Pine

Aswith so many bird species, theloss of habitat isthe primary issuefor priority birdsin pine habitat. Since
pine isathe primary commercid forest type, birds of the pine forests face potentidly rapid habitat loss, in
addition to threst of catastrophic firesand continued human devel opment of pineforestsin Arizona. Three
of the priority birds selected in pine habitat require snags asacritica component of their habitat structure.
Managing for snag recruitment trees, creating snags, and promoting longevity of existing snags is
recommended for three species (Olive-sded Flycatcher, Cordilleran Flycatcher and Purple Martin). Al
four species require older, taler trees for nesting, foraging, perching and roosting. Promoting larger and
older live treesis dso recommended for dl pine priority Soecies.

Using fire as a management tool to create desired forest conditions and reduce fuel load, is recommended
asan efficient method for al four species. Forest thinning will benefit the Purple Martin and the Olive-Sded
flycatcher. On the other hand, the Northern Goshawk and the Cordilleran Flycatcher require a dense
canopy for nesting, for foraging and for maintenance of moist forest conditions. The use of fire as a
management tool would not only alow managing for specific Structura aspects throughout forest stands,
but can dso increase the density of insects immediately following fire. Thisis an additiond benefit snce
three of the priority speciesin pine habitat are insectivores.  Silvicultura practices recommended in the
Northern Goshawk Guidelines such as protecting large trees, retaining the talest snags, and maintaining
uneven aged and clumpy forest sands will benefit al four species and are recommended.

Grazing may have an adverse effect on prey base for the Northern Goshawk as well as on insect prey of
the other three species.

Human activity in nest areas during the breeding season, including road building and recreation, could
adversaly affect nesting Northern Goshawks and is discouraged.
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Table 8. Pine Priority Species and Habitat Needs
Priority Vegetation Vegetation Abioctic Landscape
Species Composition Structure Factors Factors
Northern -ponderosa -dense canopy -drainages -associated with drainages,
Goshawk pine, mixed (nesting) important (nest trails, primitive roads or small
conifer, -interspersed small tree base oftenin clearings
spruce-fir, openings lower third of
aspen. -snags, downed logs drainage and nest
and woody debris often level with
-open understory with ridge)
an herbaceous-shrubby
component (foraging)
-mid-aged to mature
and old forests
Olive-sided | -ponderosa -multi-level, mature -may occur on -often occur at edge of early
Flycatcher pine, forest, fairly open higher areas of post-burned areas for foraging
DouglasHir, canopy, “clumpiness’ slopes and singing
-dead branches for -most common in patchy areas
foraging of closed and open habitats
-live mature pines for -patch size does not seem to be
nesting important
-snags important -most common in mixed conifer
where selective overstory
removals have occurred (White
Mts)
-most common where tall
conifers overlook ridges and
canyon tops.
Cordilleran | -ponderosa -dense canopy closure | -drainagesto
Flycatcher pine, -mid-late successional create a cool
Douglasir, microclimate
maple, oak,
aspen
Purple -ponderosa -open canopy -large snags, -snags need to be closetoorin
Martin pine -open midstory cover cavities open areas
-open understory cover | -open space for -just above and below the
-high snag density flying Mogollon Rim

Table 9. Specid Factorsfor Pine Priority Species
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Priority Special Factors
Species
Northern -primarily monogamous
Goshawk -may maintain up to 8 alternate nests in a breeding home range
-important prey are rabbits, squirrels and avariety of birds
Olive-sided -prefersforest edges and openings
Flycatcher -arrival on breeding ground is generally late (may be as |ate as June)
-maintain large territories and have high site fidelity
Cordilleran -need snags and downed trees for nesting
Flycatcher -rare cowbird host
Purple -often prefers habitat near open water
Martin -preferstall snags adjacent to open areas
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E. Pinyon-Juniper Habitat

1. Habitat Description, Status and Importance

The pinyon-juniper habitat type is one of the most widespread habitats in the southwestern United States
(Brown 1994, LaRue 1994), extending over large areas of Utah, Colorado, Arizona, Nevada, and New
Mexico (Bada and Masters 1980, Tudler and others 1979; Fig. 1). Thetota acreage estimates range
widdy (between 43 and 100 million ac) depending on the definition of pinyon-juniper woodland; the latter
figureincludesjuniper-invaded grassands. In Arizona, therearegpproximatdly 5,328,711 ha (13,167,460
&) of pinyon-juniper habitat (Brown 1994).

Pinyon-Juniper is a cold-adapted evergreen woodland Stuated above desert or grasdand vegetation and
bel ow ponderosa pine forests (Pigper 1977); 1500-2300 m (4650 ft-7130 ft) (Brown 1994). The habitat
ischaracterized by varying co-dominance of juniper and pinyon pine. Junipersare often the more abundant
of the two dominant species, but pure stands of either peciesmay occur. Often, aselevation and moisture
increase, pinyon pinesincrease, juniper decrease, totd tree density increases, and trees become larger in
stature (LaRue 1994, Pieper 1977). Typicaly, Juniper isdominant a lower € evationswith pinyon dropping
out completely at the lowest devation of juniper occurrence.

Severa species of juniper are dominant or co-dominant, including Rocky Mountain juniper, Utah juniper,
one-seed juniper, dligator juniper, and Cdiforniajuniper. The most common pinyon is Rocky Mountain
pinyon, while single-leaf pinyon and Mexican pinyon also occur (Consult Brown 1994, LaRue 1994 and
Pieper 1977 for digtributiona information on the individuad species). Undergtory is varigble from
completely open to quite dense, especidly where sagebrushis present. The stature of pinyon-juniper rarely
exceeds 12 m (37 ft) in height. Typicdly, pinyon-juniper exhibits an open woodland arrangement with
well-spaced trees. However, depending on site variables, pinyon-juniper may range from an openly-
spaced savannato a closed forest.

Although soils underlying pinyon-juniper vary, they often are shalow, rocky and low in fertility and are
derived from a wide range of parent materid including: granite, basdt, limestone, sandstone, and shde
(Pieper 1977).

As many as 73 species of birds have been reported to use pinyon-juniper habitat (Balda and Masters
1980). Pinyon-Juniper isaso important asaseasona habitat for elk and mule deer. Human uses of pinyon-
juniper are for firewood, pinyon nuts, fence posts, charcod, railroad ties, mining timbers, and livestock
forage (Tudler and others 1979). Increasingly, pinyon-juniper isbeing recognized for itsaesthetic, culturd,
threatened and endangered species (Hualapai Mexican Vole, cactus species, 4 threatened and endangered
plants (Welch's milkweed, sentry milk-vetch, Navgjo sedge, and Jones cycladenia), watershed, and
recreationd vaues (Gottfried 1994, Tudler and others 1979). The culture and history of many rura and
indigenous populations are connected to pinyon-juniper ecosystems (Gottfried and others 1994).
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Wide-scale conversion of pinyon-juniper woodlands to grassands began after World War 1. However,
due to fire suppression, large aress of former grasdand have aso been invaded by juniper. Encroaching
juniper are usudly found at a lower eevation than pinyon. There is no evidence that pinyon-juniper
woodlands with mature pinyon trees 100-200 years old were formerly agrasdand invaded by trees(Little
1977).

Conversionwasaccomplished by variousmethodsincuding: cabling, bulldozing, hand chopping, grubbing,
and burning. Dragging achain between two dozer tractors was frequently the method of choice. Seeding
with grass, especidly crested wheatgrass, followed. Widespread conversion has decreased primarily
because of high costsand low cost-benefit ratio but a so to prevent destruction of archaeological stes(Hart
Schwartz pers. comm., Lanner 1981). In Arizona, 485,624 ha (1.2 million ac) of pinyon-juniper were
treated in thisway from 1950-1961 (Gottfried and others 1994, Little 1977). This conversion occurred
intwo habitat types: grasdands, mostly at lower devations where juniper had invaded, and pinyon-juniper
woodlands. Conversion of natura pinyon-juniper woodlandsto grasdandsin the Southwest hasincluded
destruction of mature pinyon trees on at least a few hundred thousand acres (Little 1977). Seeding to
improve forage has generdly proved unsuccessful over large areas and is dependent on annua
precipitation, amount of limestone in the soil, pretrestment tree cover, and soil nitrate-nitrogen content
(Gottfried and others 1994). In one study, an undisturbed pinyon-juniper stand had greater cover of
grasses and forbs than a cabled area after 20 years (Gottfried and others 1994).

The impact of pinyon-juniper converson on native wildlife has been documented (Swenson 1977 and
others). Mule deer and ek use was highest on undisturbed pinyon-juniper (Swenson 1977). Thenaturd
pinyon-juniper has wider diversity and higher individuas of bird species (with the exceptions of wintering
flocking species) than converted areas (Swenson 1977).

Higtoric grazing practices have dso had an effect both adjacent to and within the pinyon-juniper woodland
matrix. These practices have reduced the Site potentia through soil and vegetation degradation. Soil
compaction contributesto or causesincreased soil erosion, decreased water infiltration, and reduced soil
fertility. Theloss of a continuous herbaceous cover especidly in adjacent grasdands due to overgrazing
has produced a Stuation where stands do not have enough fud to carry afire and diminate young trees.
Fire control has contributed also by alowing small trees to successfully out-compete grasses for water,
nutrients and light. Grazing and eroson cause drying of surface soils, which favors deep-rooted species
rather than grasses (Gottfried and others 1994).

Sdective removd of pinyon will most likely have a serious impact onthe breeding bird community (Bada
and Magters 1980). Both pinyon and juniper play key roles in maintaining the integrity, survivd, and
propagation of at least some components of the bird community. Both tree species provide different bird
requisites at different times of the year (Bada and Magters 1980).
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Removd of treesfromillegd fuelwood cutting is dso likely to have dd eterious effects on the bird species
that depend on this habitat. New roads are created from this practice causing increased soil erosion, and
removad isusudly focused on the large juniper treeswhich provide the primary food sourcein this system.

2. Species Descriptions, Objectives and Recommendations

Below are detailed descriptions for each priority bird speciesin pinyon-juniper habitat. A table at the end
of the Pinyon-Juniper section highlights species habitat needs in a quick reference format (Table 10).

GRAY FLYCATCHER (Empidonax wrightii)

Associated Species. Other gpecies that may use smilar habitat components or respond positively
to management for the Gray Flycatcher are: Plumbeous Vireo, Juniper Titmouse, Bewick’s Wren,
Pinyon Jay, Western Scrub-Jay, Black-throated Gray Warbler, Ash-throated Flycatcher, Western
Bluebird, and Scott’s Oriole.

Distribution: The Gray Flycatcher breedsin western North Americafrom extreme southern British
Columbia (Okanagan Vdley), southcentral Washington, centra and eastern Oregon, south-central
Idaho, and southeastern Wyoming south through western and southern Col orado, eastern California,
northern and east-central Arizona, and western New Mexico (AOU 1983). In Arizong, it breeds
from the Arizona Strip region and the Navgio and Hopi nations south and eest to the Bradshaw
Mountains and northeastern Graham and centra Greenlee Counties(M cCarthey and Corman 1996).
[tswintering grounds extend from southeastern Cdiforniaand central Arizonasouth aong the Pecific
Slope and interior of Mexico to Nayarit, southern Bga Cdifornia, and Oaxaca (Howell and Webb
1995). In Arizona, it winters localy along the lower Colorado River, near the town of Kirkland, in
the lower Verde River drainage south and east to the town of Sasabe, dong the San Pedro River
Vadley, and very localy to the base of the Chiricahua Mountains (Monson and Phillips 1981).

Ecology: In Arizona, Soring migration beginsin late March, pesksinlate April and early May, and
continues with stragglers (rarely) to late May. The primary food for Gray Flycatchers are insects,
induding: butterflies, moths, bees, grasshoppers, and beetles. The scanning perches are on top of
shrubs or small trees, and the flycatching airspaces are close to the ground. The flycatcher often will
capture insects on the ground or on low plants (Ryser 1985). From late May through July, nestsare
placed primarily 0.6 - 3.4 m (2 - 11 ft) high in ashrub or crotch of ajuniper or pinyon pine (Terres
1980; ABBA unpubl. data). When nesting in juniper woodlands, the nest islargely made of girips of
juniper bark and is therefore well camouflaged (ABBA unpubl. data). EStimated density of Gray
Flycatchers ranges from 19-29 pairs per 100 ha (247 &c) (T.W. Haidip in Friedmann and others
1977; LaRue 1994). T.W. Hadip (in Friedmann and others 1977) documented moderate Brown-
headed Cowbird nest parasitism in local populations in Oregon. In Arizona, fal migration beginsin
mid-August and continues through mid-October.
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Habitat Requirements. Gray Flycatchers breed in semi-arid woodlands and brushy areas that
indude pinyon pine and/or juniper woodlands, tall sagebrush/greasewood plains, and open
ponderosa or Jeffrey pine forests with pinyon and/or juniper understory. Nesting eevations range
fromapproximately 1400-2300 m (4500-7500 ft), very localy to 2750 m (9000 ft) in Arizona (C.
LaRue pers. comm.) and 3350 m (11,000 ft) in Cdifornia (Smal 1994). In Arizona, Gray
Flycatchers are most common in larger and taler stands of pinyon pine and/or juniper with open
understory sometimes interspersed with sagebrush, cliffrose, and barberry (ABBA unpubl. data).
They may need some ground cover to support insect populations for foraging. Gray Flycaichers
winter in arid scrub, edge or open riparian woodlands, and mesquite bosques usudly beow 1400
m (4500 ft) in Arizona,

Habitat and/or Population Objectives:

Population Objective

1. Maintain population density of >7 pairs per 40 ha (100 ac) (Masters 1979 1.8-3.6 pairs/40
ha (100 &c), LaRue 1994 7.6-11.5 pairs/40 ha (100 ac)) in Pinyon-Juniper on the Mogollon
Rim and the Colorado Pateau.

Habitat Strategy
1.  Managefor pinyon-juniper forests with pinyon to juniper ratio of 1:1 or higher and at least a
13% canopy cover (13%-26% canopy cover, LaRue 1994).

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Breeding habitat loss and modification of Pinyon-Juniper woodlands has occurred through chaining,
cearing, and burning of large, mature woodland tracts for livestock and ungulate forage, house and
road development, and fuelwood cutting. Overgrazing by elk and livestock reduces groundcover,
inhibits regeneration of shrubs, and increases|oca cowbird populations. Unitt (1987) suggeststhere
may beanincreasein cowbird nest parasitism rates of Gray Hycatcherswhich may becomeaserious
probleminthefuture. In Arizona, winter habitat lossincludesremova of largetractsof pinyon-juniper
woodlands for agriculture, grazing, and fuelwood cutting. Possible threats on wintering grounds in
Mexico are largely unknown.

Gray Hycatcher management issues are listed in itdics. Below each issue are Arizona Partnersin
Fight Conservation Recommendations.

Habitat Loss
1. Discourage clearing of large mature tracts of woodland habitat.
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2. Encourage smal-scae openings.

Grazing
1. Manage grazing pressure (for cattle and elk) to maintain shrub component and grasscover.

Commercial Operations
1. Manage for small-scae openings.
2. Seasond redtriction on fuelwood collection (persona and commercid).
3. Redlrict cutting of larger pinyon pines and junipers.

Brown-headed Cowbird Parasitism
1. Maintain gppropriate levels of livestock grazing in prime nesting habitat especidly during
nesting season (May through July).

| mplementation Opportunities
1. Consder habitat needs in agency plans and projects, including stewardship projects.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

Identify cowbird parasitism rates and their effect on productivity.

|dentify possible threats on wintering grounds.

Quantify breeding habitat.

Determine effects of fudwood harvest, fire, and grazing on habitat requirements.
Determine current population dengity in AZ.

agrowDdE

Outreach Needs

1.  Educate agency and public of the importance of pinyon-juniper habitat to birds aswell asits
economic and cultura values.

2. Provideinformation about the habitat requirements of pinyon-juniper birdsto woodcuttersand

agency personndl.

PINYON JaYy (Gymnor hinus cyanocephal us)

Associated Species: Other species that may use Smilar habitat components or respond positively
to management for the Pinyon Jay are: Hairy Woodpecker, White-breasted Nuthatch, Northern
Flicker, Cassn’s Kingbird, Mountain Chickadee, Clark’s Nutcracker (foraging).
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Digribution: Range of the Pinyon Jay is tied primarily to the digtribution of pinyon-juniper
woodlands of the Southwest and Intermountain regions of the United States. They breed asfar north
as central Montana and south to Bga Cdifornia (Badda and Bateman 1971, Ligon 1978, Marzluff
and Bada1992). In Arizona, Pinyon Jays are permanent residents of pinyon-juniper woodlandsand
lower ponderosapineforestsin the northern and centra part of the state (Baldaand Bateman 1971),
ranging east to Natanes Plateau, west to the Hualapai Indian Reservation, south possibly to Prescott
area, and north to Mount Trumbull (Phillipsand others 1964). Pinyon Jays are nonmigratory but may
exhibit irregular nomadic movements of hundreds of miles outside norma range during fal and winter
when pine seed crops are poor (Balda and Bateman 1971, Phillips and others 1964, Westcott
1964).

Ecology: Pinyon Jaysarevery early nesters, initiating egg-laying asearly asFebruary. Typicdly, they
nest in pinyon-juniper woodlands but will aso nest in ponderosapineforests (gpprox. 2135 m (7000
ft), Baldaand Bateman 1971, Marzluff and Balda 1992). Large flocks (up to 250 individuals) nest
commundly in traditiond breeding areas. Courtship begins in November and pairsformin January-
February. Pair bonds are long-term and mates interact throughout the year (Balda and Bateman
1971). Highly synchronousflock nest building beginslate February to mid-March. Femdesincubate,
but both parents feed nestlings. Older fledglings are fed by parents and helpers. Young attain
independence at 16 weeks. Pairs will renest up to five times in a breeding season if earlier nesting
attemptsfail (Marzluff and Balda 1992). Mot birds breed at age two and have an average lifespan
of five years (Marzluff and Bada 1992).

Breeding is gpparently triggered by abundant pinyon pine seedswhich are harvested in fal and early
winter and cached in breeding areas for use during late winter and early spring. Pinyon pine seeds
provide the primary source of reproductive energy for nesting Pinyon Jays (Bada and Bateman
1971, Marzluff and Balda1992). Inyearsfollowing poor pinyon production, breeding isdelayed until
April or May when other foods, primarily insects, become common (Ligon 1971). Pinyon Jayswill
aso feed on ponderosa pine seed, fruits, eggs, nestlings, lizards. They feed on the ground, infoliage
and hawk for insects (Balda and Bateman 1971).

The Pinyon Jay is a gregarious and highly socialized species. Large, highly integrated flocks are
maintained year-round and use well-defined home ranges during most years. During poor seed crop
years, individuasand flocks have been observed in southern Arizonaaswell asat tredinein northern
Arizona harvesting limber pine seed (Phillips and others 1964, Westcott 1964, Bada and Bateman
1971). Largest flocks (100s to over 1000 birds) (Bent 1964) seen in late summer and winter.

Habitat Requirements. Food availability ssemsto bethemost important factor determining colony
breeding site sdection (Gabadon 1979). Open cup nests (usualy one nest/tree) are placed in
ponderosa pine, pinyon pine, Gambd’s oak, juniper, and occasionally blue spruce trees. Nests are
typicdly 1-8 m (3-26 ft) high and tend to be south-facing (Gabaldon 1979, Marzluff and Balda
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1992). Gaba don (1979) found nest treesweretaler and had higher foliage density than surrounding
trees. Gabaldon (1979) aso found jays avoided trees with abundant pine cones, perhaps because
these might attract predators. Many nests were located along roads and Gabadon (1979) found
these nests to have higher reproductive success. Bada and Bateman (1971) studied awell defined
flock of about 250 birdswhich maintained a21 kn? (8 mi?) home range which included ponderosa
pine forest, pinyon-juniper woodland and grasdand. This flock used a traditional nesting area of
about 95 ha (230 ac) (Balda and Bateman 1971).

Communa seed caching areas are discrete and | ocated within aflock’ shomerange. Generdly, cache
stes are sparsely vegetated, have good drainage and a southern exposure. Thus, these areas are
snow-free or first to melt. Birds also tend to cache seeds close to tree trunks where less snow
accumulates. Not only do thesegtesalow for easy retrieva of cached seedsduring the early nesting
season, but they also provide good conditions for seed germination. Many cached seeds are not
consumed and germinate (Ligon 1971). Bada (1987:525) described the relationship between the
pinyon jay and pinyon pines as “...one of the best coevolved, mutudistic plant-vertebrate examples
known...”.

Habitat and/or Population Objectives:

Population Objective
1. Maintan anincreasing or stable population trend and distribution throughout pinyon-juniper
woodlands in the Colorado Plateau and the Mogollon Rim physiographic aress.

Habitat Srategies

1. Maintain large, cone bearing pinyon trees (75 years or older, Little 1977) in aminimum of 7
s mi patches (Badaand Bateman 1971) in mature pinyon juniper woodlands or pure pinyon
pine woodlands.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

According to Breeding Bird Survey data, Arizona had the highest average statewide dengty for the
Pinyon Jay from 1965-1979 (Robbins and others 1986). However, analyses of these data did not
reved any sgnificant trends for this species. Bada and Marzluff’'s (1992) data for an intensively
studied pinyon jay population in Haggtaff, from 1972-1986, indicated a declining population.
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Threemgor factors, which vary annudly, affect thelong-term success of Pinyon Jay populations. Size
of pinyon pine crops, amount of nest predation, and harshness of the physicad environment,
particularly the amount of snow during the nesting season (Marzluff and Balda 1992). Although we
have no control over the latter, the first two factors can be influenced by human activities. Primary
management concerns related to these include; 1) habitat loss due to urbanization, as documented
in the Flaggtaff vicinity (Marzluff and Balda 1992), as well as to management of pinyon-juniper
woodlands (eg. chaining, burning) and potentia habitat loss from 1ps beetle invasion of stressed
pinyon trees, 2) abundance of mature pinyon pine trees which provide the primary source of food
for breeding pinyon jays and which can aso be affected by land management practices, and 3)
increasng numbers of American Crows and Common Ravens (important nest predators) in Finyon
Jay breeding areas near urban areas (dso documented in the Hagstaff area) (Marzluff and Balda
1992).

Pinyon Jay management issues are listed in italics. Below each issue are the Arizona Partners in
Hight Conservation Recommendations.

Nest Predation
1. Consder loca Common Raven control if their increased numbers are affecting nest
SUCCESS.

Habitat Loss/Habitat Assessment
1. Maintain extensive stands of pinyon with emphasis on cone-producing trees.
2. Limit collection of cone-producing pinyon treesfor fuelwood (75 yr or older, Little 1977).
3. ldentify and retain traditiona home ranges.
4. Inventory pinyon-juniper structura stagedistribution to determinehow many maturestands
(preferred by Pinyon Jay) exigt.
5. Reduce I ps beetles by reducing the number of dash piles (winter hibernaculums).

Soil Erosion
1. Encourage smal-scae openings to reduce erosion in denser, mature stands.
2. Useappropriatelivestock and/or wild ungulate stocking ratesor densitiesto promotegrass
and herbaceous growth.

| mplementation Opportunities
1. Condder habitat needsin Agency plans and projects.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING:

Recommended Resear ch
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1.  Determine amount of mature pinyon woodlandsin Arizona
2.  Determineif Common Raven nest predation is a serious problem.
3. Determinethe effects of fragmentation of nesting stands on Pinyon Jays.
4.  Determine the landscape ecology configuration needs for species (i.e. fragmentation, edge

effects).
5.  Evduate the effects of human pine nut harvest on Pinyon Jay’s food availability.

Outreach Needs

1.  Educate agency and public of the importance of pinyon-juniper habitet to birds aswell asthe
economic and cultura values.

2. Giveinformation about the habitat requirements of pinyon-juniper birds to woodcutters and

agency personndl.
3. Educate agency and public onthe uniquetraits of Finyon Jays (i.e. commundism/mutaism, the

“Johnny Appleseed” of the bird world).

GRAY VIREO (Vireo vicinior)

Associated Species. Other speciesthat may use smilar habitat components or respond positively
tomanagement for theGray Vireo are: Ash-throated Flycatcher, Juniper Titmouse, Bushtit, Bewick’s
Wren, Blue-gray Gnatcatcher, Black-chinned Sparrow, and Scott’s Oriole.

Distribution: The Gray Vireo breeds from Southern Caifornia (locdly) and northwestern Baja
Cdifornia, southern Nevada, southern Utah, and southern Colorado south through western and
centrad New Mexico, and isolated locdlities in the Texas and Oklahoma panhandles, and aso
southwestern Texas and northwestern Coahuila (A.O.U. 1983, Smdl 1994, Andrews and Richter
1992, Wauer 1973, Phillipsand others 1964). In Arizona, Gray Vireos breed at mid-eevationsfrom
the Grand Canyon region east acrossthe Navag o Nation and south through the M ogollon escarpment
into the southeastern portions of the state (ABBA unpubl.data, Brown and others 1984, LaRue in
prep, Phillips and others 1964). Gray Vireos are rare migrants throughout the state (Brown and
others 1984, Phillips and others 1964). They winter mainly in northern Mexico, southern Bgja
Cdiforniaand rarely in southern Arizonaand the Big Bend region of Texas (AOU 1983, Howell and
Webb 1995, Wauer 1973).

Ecology: The Gray Vireo arives in southern Arizona in early April and northern Arizona in late
April. They depart theseregionsin early and late September respectively (LaRuein prep, Phillipsand
others 1964). Gray Vireosare primarily insectivorous during the breeding season. During thewinter,
they are frugivorousand rely almost entirely on fruit of elephant trees (Bates 1992). Theytypicdly
nest low inasmall tree or shrub 0.5-2.0 m (2-6 ft) above ground (Ehrlich and others 1988). Y oung
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fledge at 13-14 days. Gray Vireos are known hosts of the Brown-headed Cowbird. Gray Vireos
tend to occur a naturdly low population dendties.

Habitat Requirements: Gray Vireos breed in Arizonain open mature pinyon-juniper woodlands
on canyon and mesa sopes from 975-2075 m (3200-6800 ft) in elevation. A broadleaf shrub
component is typicaly present, often comprised of Utah serviceberry and single-leaf ash. Gray
Vireosmay aso breed in Situations dominated by achaparral component (T. Corman, AGFD, pers.
observ.). In northeastern Arizona, they were absent from woodland stands greater than 280 treesha
(2.5 ac) (LaRue 1994).

Habitat and/or Population Objectives:

Population Objectives
1. Mantain gable or increasing populations across their range in Arizona

Habitat strateqy

1.  Maintainan open pinyon-juniper woodland with ashrubby understory, especialy on moderate
rocky sopes.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Apparently some population declines of Gray Vireos have been noted in Cdifornia(Smal 1994) and
the speciesis on Arizona s Wildlife of Specid Concern list (AGFD 1996 draft). Although it isa
known cowbird hogt, no negative impacts have been clearly identified a this time. The gpparent
extreme winter dietary speciaization as well asthetendency to occur inlow dengities, confers some
intringc vulnerability which could result in population declines. Because of their tendency to occupy
undisturbed canyon and mesa dopes, Gray Vireos may be relatively immune to habitat-related
population declines. In generd, life history of the Gray Vireo is il poorly known.

Gray Vireo management issues are ligted in itdics. Below each issue are the Arizona Partners in
Hight Conservation Recommendations.

Fire Suppression
1. Manage fire to maintain existing gray vireo habitat matrix and to prevent stands from
becoming too dense.

Brown-headed Cowbird Parasitism
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1. Discourage development of additiona livestock water sources to reduce the number of

cowbirdsin Gray Vireo habitat.
2. Discourage highly intensive, short-term grazing theat may greetly dter habitat Sructure and

increase the presence of cowhbirds.

| mplementation Opportunities
1. Congder habitat management needs of Gray Vireo in agency plans and local projects.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

Determine the effects of Brown-Headed Cowbird parasitism.

Study Gray Vireo habitat selection.

Collect missng generd naturd history of Gray Vireo.

Determine naturd fire regime/interva in successful breeding aress.

Restart the Forest Service pinyon-juniper initiative to acknowledge the benefits and uses of
pinyon-juniper habitat.

agrowDdE

Outreach Needs

1.  Educate agency and public of the importance of pinyon-juniper habitat to birdsaswell asthe
economic and cultura vaues.

2. Giveinformation about the habitat requirements of pinyon-juniper birds to woodcutters and

agency personnd.

BLACK-THROATED GRAY WARBLER (Dendroica nigrescens)

Associated Species: Other species that may use Smilar habitat components or respond positively
to management for the Black-throated Gray Warbler are: Plumbeous Vireo, Juniper Titmouse,
Bewick’s Wren, Pinyon Jay, Western Scrub-Jay, Ash-throated Flycatcher, Western Bluebird, and
Scott’s Oriole.

Digribution: The Black-throated Gray Warbler’s breeding range extends from southwestern
British Columbia south through the coastal states to northern Bgja Cdifornia. Eastward it extends
from eastern Oregon through southern Idaho and Wyoming south to southeastern Arizona,
southwesternNew Mexico, extremewest Texas (breeding satusunknownin GuadaupeMountains),
and northeastern Sonora, Mexico (Dunn and Garrett 1997, Guzy and Lowther 1997). The Black-
throated Gray Warbler wintersin Bgja Cdifornia, on the Pacific Sope and interior of Mexico, and
in amdl numbers dong the West and Gulf coasts of the United States (Guzy and Lowther 1997).
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In Arizona, this species is found breeding north of the Mogollon Rim and south through esstern
Arizona, west to the Baboquivari and Bradshaw Mountains, Grand Canyon Region, and the Hual gpai
Mountains (ABBA unpubl. data, Monson and Phillips 1981). The Black-throated Gray Warbler is
an uncommon winter resdent in Phoenix, Tucson, and the Babaguivari Mountains (Monson and
Phillips 1981).

Two races of Black-throated Gray Warblers are distinguished by differencesin wing length, amount
of whitein tail, and song. Dendroica nigrescens nigrescens breeds from northwestern Cdifornia
to southwestern British Columbia, and D. n. halseii breedsin eastern Oregon and Washington south
through Arizona, New Mexico, and Sonora, Mexico (Morrison 1990, Oberholser 1930). The
former race wintersin Cdiforniaand Arizona south to northern Mexico, whilethe latter wintersonly
inMexico (Morrison 1990). Someauthorsrecognize thesetwo racesasdistinct subspecies. genetic
differencesbetween Black-throated Gray Warblers of Washington and Arizonaare asgreat asthose
between Townsend' s warblers and hermit warblers (Bermingham and others 1992).

Ecology: The Black-throated Gray Warbler is a short-to-medium-distance Neotropical migrant
whose migration routefollowsthe coast and mountain ranges of western North America(Cursonand
others 1994, Guzy and Lowther 1997). Spring arriva dates in southern Arizona range from mid-
Marchthrough May, and departure dates range from late July through October. Spring arrival dates
in northern Arizona range from mid-April through May, and departure dates range from mid-July
through early October (Phillips and others 1964). Nesting records from Arizonainclude: 12 nests
with eggs found 4 May-19 June, with the mgority of these nests found between 17 and 26 May (n
=7; Bent 1953); an occupied nest on 15 May 1993 in the Hudagpa Mountains, a nest with young
on 28 May 1995 in Coconino Nationa Forest; and anest with young on 10 July 1997 north of the
Kaibab National Forest onthe Arizona(ABBA unpubl. data). Breeding Bird Atlas datasuggest that
the Black-throated Gray Warbler’ sbreeding season beginsin April inthe southern part of their range
(an adult was seen carrying food on 9 May 1993, and an adult was seen feeding recently fledged
young on 19 May 1995) and extends into August (recently fledged young observed on 7 August
1996). The Black-throated Gray Warbler builds a deep cup nest of leaves, cocoons, oak mast,
paper shreds, bark, and other plant materid, and it isfrequently lined with small feethers of other bird
species (Harrison 1979). They typicdly raise one brood a year, though they may double-brood in
some aress (e.g. Monterey County, California; Roberson and Tenney 1993).

The Black-throated Gray Warbler’ sdiet consstsamost exclusvely of insects, especidly caterpillars
(Dunn and Garrett 1997). They primarily forage at the mid-canopy level by gleaning foliage, or
occasondly by hover gleaning and sdlying for flying insects (Dunn and Garrett 1997). Thisspecies
isnot socid during the breeding season, but will join mixed-species flocks with other insectivorous
birds during winter and migration (Dunn and Garrett 1997). Known predators of adults include
Sharp-shinned Hawks and Cooper’ sHawks (Reynolds and Medow 1984), and likely predators of
eggs and young include jays, crows, and snakes (Bent 1953, Grinnell and Storer 1924). Thereis
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little information on the extent which brown-headed cowbirds affect Black-throated Gray Warblers.
Bent (1953) reported that brood parasitism was not a problem for this species, but recent reports
uggest that paraditism rates are higher than previoudy thought or areincreasing. Research from four
different locaesin the western United States suggests parasitism rates between 11% and 21% (see
Guzy and Lowther 1997). Thirteen percent of Black-throated Gray Warbler family groups (n=30)
reported by the Arizona Breeding Bird Atlas (ABBA unpubl. data) had a fledgling cowbird.

Habitat Requirements. In northern Arizona, the Black-throated Gray Warbler is primarily
associ ated with pinyon pineand juniper woodlands (occasionaly with scattered ponderosapine) and
mixed oak-pine woodlands. In southern Arizona, this species occupies oak-aligator juniper
woodland, Chihuahuan pine, Mexican pinyon pine, Emory oak, and Arizona white oak, aswell as
other mixed oak-conifer associationsa ong canyonsand steep dopes(Ba da1969, Dunn and Garrett
1997). Breeding habitat is frequently characterized by a brushy undergrowth of scrub oak,
ceanothus, manzanita, or mountain mohagany (Dunn and Garrett 1997). During spring and fall
migration, these warblers can be found in a variety of forest, woodland, scrub, and thickets smilar
to that used during the breeding season (AOU 1983), as well as desert washes and desert riparian
areas (Troy Corman, pers. observ.). Individuasthat winter in Arizonaare primarily associated with
cottonwood-willow and sycamore-mesguite vegetation (Monson and Phillips 1981). In addition,
Black-throated Gray Warblers have become more common as winter residents in shade trees of
urban areas, such as Phoenix and Tucson (Troy Corman, AGFD, pers. observ.).

Little information is available on microhabitat characteristics of nest sites. Nestsaretypically placed
on a horizonta tree branch or near the main stem of ashrub (Harrison 1979). Of seven nestsfound
in southeastern Arizona, Sx were in white or Emory oak and onewasin juniper, average nest height
was 7.5m (24.5 ft) (range 3.6-12.2 m or 12-40ft), and nestswere 1.2-3.0 m (4-10 ft) from thetree
trunk (Harrison 1984). Other nestsfound in Arizonainclude onefrom the ChiricahuaMountainsthat
was in adense mistletoe clump, 0.46 m (1.5 ft) high and 0.86 m (3 ft) from the trunk of ascrub oak,
and one from northern Arizona that was 3.25 m (10.5 ft) high in a juniper tree and 0.78 m (2.5
ft)from the trunk (ABBA unpubl. data).

Habitat and/or Population Objectives:
Population Objective

1. Maintain a population density of 11.5 pairs /40 ha (100 ac) (7.6-15.3 pairs/40 ha, LaRue
1994) in Pinyon-Juniper woodlands on the Mogollon Rim and Colorado Plateaul.

Habitat Strategy
1.  Manage for pinyon-juniper forests with a pinyon to juniper ratio of 1:1 or higher and at least
a 13% canopy cover (13%-26% canopy cover, LaRue 1994).
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IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conservation Recommendations

There is little information on overal population trends for the Black-throated Gray Warbler.
Breeding Bird Survey (BBS) data suggest steedy or dightly increasing numbers from 1966-1991
(Peterjohn and others 1995). This species does not appear to be greatly impacted by human
activitiesand will occupy areasthat have been dtered. However, there have been no detailed sudies
of responses to habitat dteration, such as changes in densities, breeding success, and habitat use
(Guzy and Lowther 1997). Techniques used for improving pasturdlands, such as the removal of
overstory trees from pinyon-juniper woodland, may adversdly affect habitat use by Black-throated
Gray Warblers (Sedgwick 1987). Continued dteration and loss of habitat may have cumulative
effectsunidentified to date. For example, land management practicesthat increase contact between
Black-throated Gray Warblers and brown-headed cowbirds may have a substantiad impact on
breeding success.

Black-throated Gray Warbler management issues are listed in itdics. Below each issue are the
Arizona Partners in Hight Conservation Recommendations.

Habitat Loss
1. Discourage clearing of large mature tracts of habitat.
2. Encourage smdll-scale openings in pinyon juniper woodlands.

Brown-headed Cowbird Parasitism
1. Manage livestock numbers to reduce the number of cowbirds in pinyon-juniper
woodlands.
2. Discourage highly intensive, short-term grazing that may dter habitat Structureand increase
the presences of cowhbirds.

Commercial Operations
1. Limit seasond cutting of pinyon trees (May through July), especidly larger Sized trees.

| ps Beetles Outbreak
1. Reduce I ps beetles by reducing the number of dash piles (winter hibernaculums).

| mplementation Opportunities
1.  Educate agency and public of the importance of pinyon-juniper habitat to birds aswell asthe
economic and cultura values.
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2. Give information about the habitat requirements of pinyon-juniper birds to woodcutters and

agency personndl.
3.  Consder Black-throated Gray Warbler habitat needs in Agency plans and projects.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

1. Researchthe generd natura history of the Black-throated Gray Warbler including: breeding
biology, foraging biology (speciesrolein limiting number of devadtating insectsin pinyon), and
habitat requirements.

2. Determine habitat sdlection parametersto assess how fuewood harvest may affect the Black-
throated Gray Warbler.

3. Determine cowbird parasitism rates and effects on Black-throated Gray Warblers.

JUNIPER TITMOUSE (Baeol ophus griseus)

Associated Species: Other species that may use smilar habitat components or respond positively
to management for the Juniper Titmouse are: Ash-throated Hycatcher, Gray Vireo, Pinyon Jay,
Western Scrub Jay, Black-throated Gray Warbler, Western Bluebird, Scott’s Oriole.

Digribution: Resdent from southeastern Oregon, northeastern Nevada, southeastern Idaho,
southern Wyoming, central Colorado, and extreme Oklahoma south (east of the Sierra Nevada) to
southeastern Cdlifornia, central and southeastern Arizona, extreme northeastern Sonora, southern
New Mexico, and extremewestern Texas (AOU 1998). In Arizong, itisafairly commonto common
resdent in the northeastern, northern, central, and locally southeastern portions of the state. The
range extends west to Mount Trumbull and the Cerbat, Huaapi, Bradshaw, Superdtition, Galiuro,
and Chiricahua Mountains (Monson and Phillips 1981).

Ecology: An obligate inhabitant of pinyon-juniper woodlands (Andrews and Righter 1992, Behle
1985, Phillips and others 1964, Smal 1994). Occurs asSingles or pairs and does not typicaly form
conspecific flocks athough it does occur in mixed-species flocks (Phillips and others 1964). Balda
(1987) dates that Juniper Titmouse are “mgor pine seed predators’ that may consume “large
numbers of seeds” Bradfidd (1974) observed it feeding on juniper seeds in the fdl. It is likely
largely insectivorous during the warmer hdf of the year. An obligate secondary cavity nester. Of 13
active nests found as part of the Arizona Breeding Bird Atlas, nine (79 %) were in junipers (T.
Corman, AGFD, pers. observ.). Nesting datesranged from 15 May to 30 June. Nest cavity heights
were from 1.12 m to 4.40 m. The diameter (dbh) of the nest trees varied from 14-48 cm (5.5-1.5
in). Itisprobably not subject to brood parasitism by Brown-headed Cowbirds. Breeding densities
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from three sudy Sites over two yearsin centra Arizonaranged from 28.7 to 52.0 pairs per 40 ha
(100 ac) which made up 23.5% to 43.6% of the total breeding bird dengity (Masters 1979). In a
amilarly study using identical methods in northeastern Arizona (LaRue 1994) reported 7.6 to 11.5
pairs per 40 hectares comprising 7.4% to 17.7% of the tota breeding bird density.

Habitat Requirements: The Juniper Titmouse is highly restricted to pinyon-juniper woodlands
(Andrews and Righter 1992, Balda and Masters 1980, Behle 1985, Bradfield 1974, Phillips and
others 1964, Smdl 1994). It occasondly wanders into other habitats (usualy riparian) within its
range that are adjacent to or near pinyon-juniper woodlands during the nonbreeding season
(Andrews and Righter 1992, Bradfield 1974, Brown and others 1984, Phillips and others 1964,
Smdl 1994, Sogge and others 1998). The Juniper Titmouse is virtually unknown as a transent
outside of the range cited above (Rea 1983, Rosenberg and others 1991, Witzeman and others
1997). Tree dengty in two Pinyon-juniper breeding bird investigations that examined stands
supporting breeding titmice (LaRue 1994, Masters 1980) ranged from 155 to 380 treesper hectare.
Canopy cover of one study (LaRue 1994) varied from 11% to 26%. Combined, these studies
indicatethat the proportion of the breeding bird density thetitmouse contributesto tendsto drop with
increasing tree density, increasing tota bird density, increasing proportion of junipers, and increasing
canopy cover.

Habitat and/or Population Objectives:

Population Objective
1. Maintain agtable or increasing population trend within current range and distribution.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Formerly known as Plain Titmouse (Parus inornatus). However it has recently been split (AOU
1997) into two species, with the interior forms being cdled the Juniper Titmouse and those
populaions west of the Sierra Nevada called the Oak Titmouse (B. inornatus). Mot available
information on the “Pan Titmouse’ (e.g. Ehrlich and others 1988) is based on studies of the Oak
Titmousein Cdifornia. Therefore, little is known specificaly for the Juniper Titmouse. Because it is
clearly associated with mature pinyon-juniper woodlands, management activities that favor these
stands will benefit this species. Investigations to determine specific habitat requirements and basic
natural history are needed.

Juniper Titmouse management issues areliged initalics. Below each issue are the Arizona Partners
in Hight Conservation Recommendations.
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Habitat Loss
1. Discourage clearing of large mature tracts of habitat.
2. Encourage smdl-scale opening of habitat.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch
1. Deemine specific habitat requirements, habitat use and basic naturd history for this subspecies.

3. Coordination of Recommendations and Opportunities in Pinyon-Juniper

The key issues for pinyon-juniper birds seem to stem from habitat changes over the past 50 years. This
converson has resulted in increased livestock grazing, and consequently, areduction in ground cover and
shrub regeneration, and an increased presence of Brown-headed Cowbirds. Three of the priority species
inpinyon-juniper habitat are cowbird hostsand parasitism rates gppear to beincreasing for al three species
(Gray Hycatcher, Gray Vireo and Black-throated Gray Warbler). Although thereisno evidenceto date
that these species are declining from parasitism, it is suggested that adverse effects are likely if the rate of
parasitismcontinuestoincrease. Lossand/or dteration of habitat, especially larger cone-bearing pinyons,
is the primary concern for the fourth species, the Pinyon Jay.

Clearing large tracts of mature trees using chaining, bulldozing, or cabling methods are not common
management practicesanymore. However, they do still occur insomeareas. Lossof habitat today ismore
likdy to be caused by lack of fire, fuelwood cutting of larger trees, and from overgrazing that prevents
shrub regeneration. All four priority species suffer from loss and dteration of pinyon-juniper woodlands.
Itisrecommended that seasona restrictions on fuewood collections beimplemented for both persona and
commercid use, and that limits on collection of larger trees, especialy cone-producing pinyon (>75 yrs),
also be set.

Whether to burn is a question that is being asked across the Southwest over many habitats. In pinyon-
juniper, fire suppression has resulted in stands becoming extremely dense causing a reduction in the
herbaceous and shrub layer and an increase in soil erosion. All four priority species use the shrubby
component in pinyonjuniper habitat and prefer openingsbetween older, taler trees. Burning or mechanical
thinning that creetes smdl openings but retains the larger treesis recommended for this habitat. Openings
can dleviae soil erosion by alowing the herbaceous layer to grow and stabilize the shalow rocky soils
common to pinyon-juniper woodlands. Burning of dash piles is dso recommended to diminate winter
hibernaculums of thel ps beetle, that commonly target pinyon treesthat are stressed due to drought or over

crowding by junipers.
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Urbanization has had the most negative effect on the Pinyon Jay. More and more developments moving
into exising Pinyon Jay breeding areas have eliminated important habitat and mature cone producing trees
that are essentia to Pinyon Jay survival. Urbanization has aso brought an increased number of crowsand
ravens, the primary predators of the Pinyon Jay. Inventory of the existing stands of mature pinyon-juniper
is recommended to better assess limitations to pinyon tree harves, if necessary.
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Table 10. Pinyon-Juniper Priority Species Habitat Needs
Priority Vegetation Vegetation Structure Abioctic Factors L andscape Factors
Species Composition
Gray -primary: pinyon -larger stands of PJwith open | -elevation 1375- -mid to late successional
Flycatcher pine and/or juniper, | understory, some areaswith 2285 m (4500-7500 | stages
with an open sagebrush, ft), locally to 2750 -edge effect and
overstory of -nest height 0.5-3.0 m (2-9 ft) [ m (9000 ft) fragmentation do not
ponderosa -may need some ground appear to be an issue
-secondary: cover to support insect
sagebrush, populations for foraging
greasewood -larger taller stands of
sagebrush and greasewood
Pinyon Jay -breedsin pinyon -over 85% of nestsfound in -nest and cache on -mid-late successional (pine
and ponderosapine | bottom half of canopy (Balda | south side of trees nuts in mature trees)
-usualy in pinyon- | and Bateman 1971) -elevation 1525- -use extensive stands for
juniper where -commonly in extensive 2285 m (5000-7500 | foraging, colony may have
pinyonisdominant | standsof pinyon-juniper with | ft) up to a13 sq km (8 sq mi)
open physiognomy -may key inon home range (Balda and
-may increase as mid and warmest Bateman 1971)
understory decrease microclimate for
nesting
Gray Vireo pinyon-juniper -open, not in stands greater -rocky, drier sites -not usually found in
with broad-leafed than 280 treesha (2.5 ac) -moderate to steep chained/young pj;
shrubs - Utah -usually nest and forage at <2 | slopes -patch size small.
serviceberry, single- | m (29in.-8 ft) (CA FS) (canyon/mesa -Plumbeous Vireo movein
leaf ash slopes), when structureis denser,
-elevation 975-2075 | patch size larger.
m (3200-6800 ft) -need more info.
Black- -mostly pinyon -intaller and denser PJ -not found where -may prefer woodlands w/
throated -also commonly woodland juniper becomes interspersed shrubby
Gray occursin Madrean -usually nest 2-15' (0.6- dominant. openings
Warbler oak/ pine-oak in 4.5m)(Zeiner and others -in PJ, usually -successional stage: mid to
southeastern AZ w/ | 1990) between 1980-2440 | late pinyon woodland
shrub component -low to mid-story nester. m (6500-8000 ft) in | -unknown if fragmentation
-prefersrelatively heavy AZ. has an effect on species.
conifer cover (Morrison -Locally below
1982) 1980 m (6500 ft) in

-forage most often in pinyon
(LaRue pers. comm.)

PJ.

-commonly found
in lower elevations
in se AZ habitats.
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Priority Vegetation Vegetation Structure Abioctic Factors L andscape Factors

Species Composition
Juniper -pinyon-juniper -taller pinyon and juniper -drop out with |ate successional pinyon-
Titmouse woodlands trees. increasing tree juniper woodlands
-may use riparian density or too few
habitat if adjacent trees

to pinyon-juniper

Table11. Specid Factors for Pinyon-Juniper Priority Species

Priority Species

Special Factors

Gray Flycatcher

-Brown-headed Cowbird host (maybe increasing)
-insectivore low forager - often ground gleaner

-possibly semicolonial

-poorly represented by Breeding Bird Survey (BBS) routes
-ahigh priority speciesfor most statesit breedsin

Pinyon Jay

-roost and nest colonially up to 250 individuals

-only one nest per tree, usually

-communal feeders of fledglings between 3-6 weeks old
-long-term pair bonds

-co-evolved with pinyon trees

-may suffer from common raven predation

Gray Vireo

-frequent cowbird parasitism
-low foliage gleaner for insects

Black-throated Gray
Warbler

-Brown-Headed Cowbird parasitism occurs, but effect unknown
-forages low to mid canopy, foliage gleaner

Juniper Titmouse

-pinyon-juniper obligate

-occurs mainly as single or pairs but not flocks
-consume large quantities of pine seeds
-secondary cavity nester
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F. Madrean Pine-Oak Habitat

1. Habitat Description, Status and |mportance

For the purpose of this document, Madrean Pine-Oak habitat refers primarily to the mountain regions of
southeastern Arizona below the Mogollon Rim including: the Chiricahua, Santa Rita, Baboquivari,

Tumacuacori, Huachuca, Santa Catdina, Pindeno, and the Pind Mountains. Thisgroup of isolated idands
are commonly known asthe Madrean Sky Idand Archipel ago and extend into northern Mexico and New
Mexico (Brown 1982). There are gpproximately 40 sky idands between the Mogollon Rim and the Sierra
Madre Occidental in Mexico, al located east of the Sonoran Desart with scattered locations north of
Safford. Elevation ranges extend from gpproximatey 1200-2200 m (3980-7250 ft). Precipitation varies
seasondly with more than 200 mm (8 in) faling from May through August and an average of 200 mm (8
in) more throughout the year (Brown 1982).

Dominant pine species in the pine-oak woodlands of these isolated mountain idands include Chihuahua,
Apache, and Arizona(ponderosa) Pines, dligator bark juniper, and Mexican pinyon, Dominant oak species
are Emory, Arizonawhite, Mexican blue, Gambel, silver-leaf and netleaf (Brown 1982, Kruse and others
1996). The pine-oak regions are interspersed with amosaic of shrubs, grasses and succulents. Grasses
may include sde-oats grama, woolspike and cane bluestem (Kruse and others 1996).

The sky idands are inland regions made up of a series of mountains and valeys (Warshdl 1994). These
mountain idands are separated by valeys of desert and grasdands which create a virtua “sed’ of
impassable habitat for many species. Conversdly, the vertica diversity of the sky idands conssts of stacks
of biotic communities with a mixture of flora and fauna from the Neotropic/Holarctic and
Neotropic/Nearctic, respectively (Water 1979). The Madrean archipdago dso spans three mgor
ciimactic zones (tropica, subtropical, and temperate) and has relatively high relief (1525 m; 5000 ft)
compared to other mountain/valey complexes (Warshdl 1994). Marshdl (1957) described the pine-oak
woodlands as the “heart” of the Madrean archipelago. On mogt of the idand mountains, the pine-oak
woodlands st between theencina or live oak woodlands and pineforest. Thiscoreareaishometo severd
of Arizona's “priority” bird species including the Buff-breasted FHycaicher, Thick-billed Parrot and the
Mexican Spotted Owl.

Although many of the mountain ranges of the sky idands are parald to each other, and have amost
identical habitat characteristics and eevation ranges, bird species do not occur uniformly acrossthe range.
Warshall (1994) described how the Mexican chickadeeis resdent in the Chiricahua Mountains but has
never been found in the Pindenos only 55 km (35 mi) away. Why are birds and other animas found on
one range and not the other? This question as well as many others are what has made this series of idand
mountains both awedlth of biodiversty and a mystery to those that sudy them.
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Historical uses that may have modified that naturd landscape of the sky idand were primarily farming,
hunting, fuelwood harvesting and burning (Spoerl and Ravedoot 1994). Current management of the
M adrean Archipelago has shifted from the harvesting of resourcesto ecosystem management that maintains
system integrity (DeBano and Ffolliott 1994). A conference on the Biodiversity and Management of the
Madrean Sky Idand Archipelago, encouraged that indtitutiona barriers be eiminated and that more efforts
of international cooperation be encouraged for this region (DeBano and Ffolliott 1994). Coordinated
efforts between the United States and Mexico were initiated in a formalized partnership between the
Arizona Game and Fish Department (AGFD) and the Centro Ecoldgico de Sonora (CES) in 1993. This
partnership has crested opportunitiesfor field work, training, technical assistance and financing for wildlife
management and consarvation in Sonora and adjacent landsin Arizona (Abarcaand others 1994). Many
other agenciesand organizationshave since comeforward with funding for conservation of these resources.

2. Species Descriptions, Objectives and Recommendations

Below are detailed descriptions for each priority bird speciesin madrean pine-oak habitat. A table at the
end of the Madrean Pine-Oak section highlights species habitat needs in aquick reference format (Table
12).

MONTEZUMA (MEARNS') QUAIL (Cyrtonyx montezumae mearnsi)

Associated Species: Other species that may use Smilar habitat components or respond positively
to management for the Montezuma Quall are: Eastern (Azure) Bluebird, Rufous-crowned Sparrow,
Canyon Towhee.

Digribution: Montezuma Quail breeding range extends northward from southern, centra, and
northern Mexico into the United States to the mountains of southwest Texas, southwest New
Mexico, and southeast Arizona.  In Arizona, birds are most numerous in southern part of the state
in the Baboquivari, San Luis, Parjarito, Atascosa, Tumacacori, Santa Rita, Patagonia, Huachuca,
Chiricahua, and Peloncillo mountains, with lesser numbers in the Mule and Whetstone mountains.
This gpecies can dso be found with some regularity below the Mogollon Rim in the aress of Eagle
Creek, Blue River, San Francisco River, Black River, and the White River (Brown 1989).
Occasondly, they have been found in areas up to 3050 m (10,000 ft) on Escudilla Mountain,
Green's Peak, and Mount Baldy (Phillips, and others 1964).

Ecology: Montezuma Quail begin pairing in late February and March (Y eager 1966, 1967).

Males atract femdes during the pairing period through the use of “buzz’ cdls.  During this time,
some fighting occurs between maes. Mdeterritories may not be fully established until May or June
(Bishop 1964). Actud nesting does not begin until late June, July, or even August. The nesting



Arizona Partnersin Hight June 1999
NGTR 142. Madrean Pine-Oak Habitat, Ver. 1.0 Page 91

period closaly coincides with the onset of the summer rains. Nests are consiructed in dense grass
cover and are protected from the elements ether by overhanging cover of atree or tal grasses
(Wadlmo 1954). Although nest sites can range from cool, moist canyon bottoms to hot arid dopes,
dense grass cover is characterigtic & most dtes. The egg hatching period can range from late July
to late September with a peak in early to mid-August (Brown 1989). The chicksimmediately leave
the nest to forage with their parents. Thebrood isreared by both parents. Dally activitiesare usudly
limited to foraging and roosting within a home range of about 15 acres (Brown 1978). Montezuma
Quall feed exclusvedy on the ground predominantly on bulbs and tubers, particularly the bulbs of
wood sorrel and tubersof flat sedges. Other foodsincludeawidevariety of forb (e.g. lupine, spurge,
milk pea) and grass(e.g. paspaum) seeds, particularly those which set seed after the summer rains.
These plant species provide the bulk of the quails yearlong food supply on which it depends (Brown
1989).

Habitat Requirements. Montezuma Quail habitat in Arizona is comprised predominately of
Madrean evergreen woodlands of oaks and pines. The typical landscape is open woodland
containing Emory oak, Mexican blue oak, Arizona oak, and less commonly gray oak, Toumey oak,
adligator juniper and one-seed juniper. The understory istypicaly comprised of bunchgrasses such
as Sdeoats grama, cane beardgrass, wolftail, sprangletop, and Texas bluestem (Brown 1989).
Optimum habitat has atree crown cover of about 30 percent with alush understory of grasses and
forbs (Brown 1982). These habitats have awarm temperate climate inwhich freezing temperatures
do not normally occur more than 125 to 150 nights during the year. Summer precipitation is an
essential component of Montezuma Quail habitat.  The summer rainfdl pattern is of key importance
in producing the grasses and forbs that provide the food and cover (eg. nesting cover) for this
species. A mean of 10 inches or more precipitation during July through September is needed to
produce densenesting cover and food sourcesfor successful reproductionand survival. Montezuma
Quall are dso found in riparian communities, occasondly ponderosa pine forests, and more rarely
insuba pineforestsand meadows. Inthesestuations, the presence of dense bunchgrassesaong with
sedges and bulbs are also important (Brown 1989).

Habitat and/or Population Objectives:

Population Objective

1. Mantanagableorincreasing population trend with evauationsinten year increments, beginning
in 1999.

2. Maintain a least the current distribution in Arizona.

Habitat Strategy
1. Maintain current habitat in optimal condition as described in habitat requirements.
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2. Provide corridors of habitat that alow appropriate cover for dispersa between patches of
suitable habitat.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Overgrazing of understory grasses and forbs which provide food and cover for Montezuma Quiail
isthemajor management issue affecting thisspecies (Brown 1989, Brown 1982). Investigatorshave
agreed that livestock can adversely affect the distribution and dengty of Montezuma Quall through
the destruction of food resources and nesting cover, and that the species has disappeared from
heavily grazed areas (Leopold and McCabe 1957, Miller 1943, O’ Connor 1939, Wallmo 1954).
Management recommendationsfor MontezumaQuail should berdated to theamount of rainfal each
year, with grazing and hunting being limited more during years of low rainfdl. Loss of the grass
component of pine-oak woodlandswould be detrimental to Montezumadquail. Usingfireto maintain
grass and control shrubs from becoming too dense is suggested.

Montezuma Quail management issuesareligted initaics. Below each issue arethe Arizona Partners
in Hight Conservation Recommendations.

Grazing
1. Review current grazing guidelines and adjust management where necessary.
2. Adjust grazing duration and intensity annualy depending on rainfal, and reduce or refran
in dry years to ensure necessary qual habitat is not diminated.

Fire
1. Only low intengty, patchy fire when necessary to maintain grass component and control
shrub component.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

1. Gather information onannud precipitation and breeding success rates and population numbers.
2. Devedop a(non-lethal) census method.

3. Study the grazing and hunting effects on population level.

4. Study fire effects on population level.

BAND-TAILED PIGEON (Columba fasciata)
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Associated Species: Other speciesthat may use smilar habitat components or respond positively
to management for the Band-tailed Pigeon are: Northern Goshawk, Flammulated Owl, Whiskered
Screech-Owl, Northern Pygmy-Owl, Acorn Woodpecker, Hairy Woodpecker, Northern Flicker,
Sdler’ sJay, Mexican Chickadee, Y elow-rumped Warbler, Grace’ sWarbler, Red-faced Warbler,
Olive Warbler, Western Tanager and Scott’s Oriole.

Distribution: The Band-tailed Pigeon ranges from extreme southern Alaska, through the mountains
of British Columbiaand the Pacific Northwest southward through the Coast Ranges, Cascades and
Sierra Nevada, the Rocky Mountains through the mountains of southeastern Arizona, the Serra
Madre Occidenta of Mexico south through the mountains of Centrd and South Americaat least to
southern Ecuador.

InArizona, theinterior race of the Band-tailed Pigeon Col umba fasci ata fasciataisafarly common
summer resident in mountains from northwestern to southeastern Arizonas  Most Band-tailed
Pigeons of the interior race winter in Mexico primarily in the pine-oak woodlands of the Sierra
Madre Occidenta (Tacha 1994).

Ecology: Pair bonds usudly form early in the spring and pairs remain together through the nesting
season. One egg is normdly laid in a stick nest. Two or more broods may be raised each year
gpparently depending onfood availability. Band-tailed Pigeons may nest opportunistically depending
onfood resources. They can be semi-colonia and are gregarious away from the nesting area (Ehrlich
and others 1988). Some of their primary food choices are acorns, mulberries, elderberries, currents
and pine seeds.

Throughout the northern and western portions of its Arizonarange, the Band-tailed Pigeonis present
gengdly from May through October but may, in good years a least, be resdent in centra and
southeastern Arizona (Monson and Phillips 1981). Spring migration may begin as early as March
and Fal migration in September. Banding studies have shown that Band-tailed Pigeons have high
gtefiddity to nesting areas (Tacha 1994). Nests usudly are located in conifers 4-12 m (15-40 ft)
above ground (Tacha1994) dthough some nestsare congtructed at thefork of alow horizontal limb
inoaks (Fowler, in Bent 1932). Like nests of other members of the dove family, the nest isloosdly
constructed of twigs. Nesting may occur at the edge of dense forest, a the heads of canyonsor in
open forest habitats.

Habitat Requirements: Band-tailed Pigeonsnest in forested areas and feed primarily in oak forest
and meadows primarily on acorns and berry crops such as manzanita, madrone and elderberry.
Dependent on oaks, they arerarein pure ponderosaforest. The Arizonadigtribution, for thisreason,
is consdered patchy (Monson and Phillips 1981).



Arizona Partnersin Hight June 1999
NGTR 142. Madrean Pine-Oak Habitat, Ver. 1.0 Page 94

Habitat and/or Population Objectives:

Population Objective
1. Achieve anincreasing population trend and maintain the current distribution.

Habitat Strategy

1. Maintain current habitat quantity, quaity and distribution.

2. Limit prescribed burns especialy in cases where berry producing shrubs such as manzanitaand
madrone occur.

Population Strategy
1. Review hunting bag limitsand season datesannualy, to adjust to datagethered regarding harvest,
surveys and recruitmen.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Western populations of Band-tailed Pigeons have declined over the past 30 years but trends of the
interior populations are not well understood (Tacha 1994). Earlier population declines appear to
have been noticed from hunting harvest data. As a result, a season reduction and thus harvest
reduction was secured (Tacha 1994). Other declines are thought to be due to habitat loss.
Clear-cutting of old growth forests and herbicide use to control understory speciesin tree plantations
are conddered primary factors (Tacha1994). Management of theinterior population (Four Corners
population) is shared by New Mexico, Arizona, Colorado, Utah and the U.S. Fish and Wildlife
Service. The Pacific Hyway Study Committee annudly reviews harvest figures and adjusts season
frameworksfor harvest for this population. The draft management plan of 1998 identifies objectives
to develop indices for population gatus, trends and annud recruitment as wel as investigations of
food habits, mineral requirements and specific habitat needs. Information on mortdity factors such
asdiseaseand hunting are needed. There have been comparatively few recent studiesonthisspecies
and research is considered a primary need (Tacha 1994).

Band-tailed pigeon management issuesarelisted initalics. Below eachissuearethe ArizonaPartners
in Hight Conservation Recommendations.

Hunting
1. Since population numbers fluctuate with food availability and nesting success, hunting
season should continue to be delayed until most of the young are fledged.
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Slvicultural Practices
1. Avoid cear cut timber harvest of oaks.

Fire
1. Keepfud loadsto aminimum to avoid catastrophic fires but maintain the berry-producing
shrubs.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

1. Determine current population numbers (surveys and monitoring).

2. Determine the specific habitat needs for this species (in Pine-Oak).

3. Monitor speciesin areas with and without salvage logging to determine effects.

THICK-BILLED PARROT (Rhynchopsitta pachyrhyncha)

Associated Species: Other speciesthat may use smilar habitat components or respond positively
to management for the Thick-billed Parrot are: Cooper’s Hawk, Apache Goshawk, Northern
Pygmy-Owl, Steller’s Jay, Mexican Chickadee, Pygmy Nuthatch, Grace's Warbler, and Olive
Warbler.

Distribution: The Thick-billed Parrot occurred historicaly asfar north as southeastern Arizonaand
southwestern New Mexico, but its primary range is from the Serra Madre Occidenta of Mexico
south asfar as Michoacan. Thelast historic records for a United States population werein 1938 in
the Chiricahua Nationd Monument and in 1964 in the Animas Mountains of New Mexico (Snyder
and others 1994). While no breeding records exist for the historic United States population, the
Species was gpparently an annud resident of the ChiricahuaMountains at the turn of the century and
may have bred there. The population that currently exists in Mexico is considered endangered,
dthough breeding parrots can till be found just 80 km (50 mi) from the United States border. The
species main breeding rangeisinwestern Chihuahuaand eastern Sonorasouth into central Durango.
In winter, the birds normally range from Durango southward. Releases of wild-caught birds in
Arizona from 1986-1993 resulted in some breeding and reasonably good survival, but the released
populationisnot considered self-sustaining asyet. Released birdshaveranged form the southeastern
mountains as far north as the Mogollon Rim country. No good population estimate is available for
the birdsin Mexico, but Lammertink and others (1996) have offered arough estimate of 500-2000
pairs.
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Ecology: The Thick-billed Parrotsis a cavity nesting, temperate-adapted parrot species that feeds
mainly on pine cones, but aso takes acorns, buds of conifers, and other foods in lesser amounts.
They breed late in the year (normally July to October) presumably to take advantage of the timing
of the fruiting of conifers. Mogt nestsarein old flicker holes or in naturd cavities in conifer snags.
They generdly travel inflocksand often exhibit VV-formationsand lineformationsinflight. Thick-hills
nest only at high eevations, above 2000 m (6550 ft), and normaly roost a smilar eevations.
Severa raptors pose a threat to the Thick-billed Parrot including: Red-tailed Hawk @Buteo
jamaicensis), Northern Goshawk (Accipiter gentilis), and Peregrine Facon (Falco peregrinus),
but they dso suffer predation at the roosts and nests from ring-tailed cats (Bassariscus astutus)

Habitat Requirements: The Thick-billed Parrot is dependent on mature high-elevation conifer
forests, both for food and nest stes. Primary foods in the breeding season include southwestern
white pine, Arizona pine, and Durango pine, which are adl high eevation species. They can persst
inpartidly degraded forests, aslong as snags are ill present for nesting and enough big treespersst
to offer an adequate cone base for food. Population density studies show astrong rel ationship to the
maturity of foreds.

Habitat and/or Population Objectives:

Population Objective
1. To edtablish one stable population in the historic range in Arizona by 2010.

Habitat Strategy
1. Maintain mature pine oak forests (with pines >75 yr or cone producing) within historical range.

Populetion Strategy
1. Coordinate with Mexico on increasing their population to provide birds for reintroduction in
Arizona

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

In Mexico, Thick-billed Parrots are threatened by cutting of old growth forests, and to some extent
by illegdl harvest for the pet trade and aviculture. In the United States, the historic population was
stressed heavily by shooting (Snyder and others 1994). Efforts are now underway to protect some
crucia forest areasin Mexico from further cutting, but the prospects of successareunsure. Release
effortsin the United States were sufficiently encouraging to merit a follow-up, but confiscated and
captive-reared birdsare not advisablefor there ease dueto disease and behaviord problems(mainly
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for captive-reared birds). Futurereleases should involve wild-caught birds deliberately trand ocated
to Arizonawithout exposure to exotic disease problemsif the gppropriate source population can be
identified.

Thick-billed Parrot management issuesarelisted initalics. Below eachissuearethe ArizonaPartners
in Hight Conservation Recommendations.

Habitat loss/alteration
1. Hep Mexico boost their populations, and protect existing habitet.
2. Protect exigting suitable habitat in Arizona for potentid reintroduction.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING:

Recommended Resear ch

1. Determine the migratory habits of wild populations.

2. Studythepossibility and feasibility of brood manipulations (i.e. removing young early in nesting
stage, captive rearing them, and then returning them & alater stage).

3. Determine if Goshawks are athreat to Thick-billed Parrotsin Mexico.

4.  Deemineif amigrant or aresdent population ismorelikely to survive asecond reintroduction
in Arizona

5.  Develop methodsfor trand ocation of wild-caught birdsthat will not put the source population
at risk.

MEXICAN SPOTTED OWL (Strix occidentalis lucida)

Associated Species: Other species that may use smilar habitat components or respond positively
to management for the Mexican Spotted Owl are: Northern Goshawk, Whiskered Screech-Owil,
Whip-poor-will, Strickland’'s Woodpecker, Virginias Warbler, Red-faced Warbler, Painted
Redstart and Hepatic Tanager.

Digribution: The Mexican Spotted Owl is distributed over a broad geographic area in the
southwestern United States. However, it isnot uniformly distributed throughout itsrange. It occurs
in digunct locations that correspond to isolated mountain systems and canyons in southern Utah,
Colorado, Arizona, New Mexico, and Mexico. InArizong, it primarily occursin mixed conifer and
ponderosa pine-Gambel oak forests and canyons above and below the Mogollon Rim, and in the
M adrean pine-oak forests and canyons of the sky idand mountain ranges in the southern part of the
state (Block and others 1995).
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Ecology: The owl, described as a “perch and pounce” predator, primarily consumes smal to
medium-szed rodents such as woodrats, peromyscid mice, and microtine voles. It dso preyson
bats, birds, reptiles, and arthropods (Forsman 1976, Ward and Block 1995). This species nests
on cliff ledges, stick nests built by other bird, and in tree cavities (Ganey 1988, Fletcher and Hallis
1994). Femdes normdly lay one to three eggs in late March or early April and incubate for
goproximatdy 30 days. Theeggsusudly hatchinearly May. Nestling owls generdly fledgein four
to five weeks after hatching in early to mid-June (Ganey 1988). Hedgling dispersal occurs usudly
from mid-September to early October. Predation by avian predators (e.g. Great Horned Owls,
Northern Goshawks) and starvation from low abundance and availahility of prey speciesareprimary
mortality factors (Ganey 1988). Seasonad movement patterns are variable. Some are year-round
residents, some show shiftsin habitat-use patterns, and some migrate short distances (i.e. 19-49 km;
12-31 mi) during the winter. Home ranges are a so variable ranging from 261-1550 ha (645-3831
ac). During the nesting season mogt activity (i.e. nesting/roosting and foraging) occurs within an
“activity center” of gpproximately 242 ha (600 ac) (Block and others 1995).

Habitat Requirements. In northern portions of the range, including southern Utah, southern
Colorado, far northern Arizona and New Mexico, owls occur primarily in steep walled rocky
canyons with conifer inclusons (Rinkevich 1991, Willey 1993). Alongthe Mogollon Rimin Arizona
and New Mexico, primary habitat useiswithin mixed conifer forests, ponderosa pine-Gambel oak
forests, rocky canyons, and associated riparian forests (Fletcher and Hollis 1994). In southern
Arizona and Mexico, Madrean pine-oak forests and canyons provide primary habitat for the owl
(Duncanand Taiz 1992, Ganey and Bada 1989). Forest stands used for roosting and nesting often
contain mature to old-growth stand characteristics. The forest stands are typicaly uneven-aged,
multistoried, have dense canopy cover, and contain large diameter trees, snags, and downed logs
(Block and others 1995).

Habitat and/or Population Objectives:

Population Objectives:

1.  Maintaincurrent distributionin montane conifer forestsin AZ (ponderosapinewithaGambd’s
oak, Madrean pine/oak, and mixed conifer).

2. Follow population and habitat objectives for each Recovery Unit as outlined in the Mexican
Spotted Owl Recovery Plan (USFWS 1995).

Habitat Strategy

1.  Useexiging habitat recommendations in the Mexican Spotted Owl Recovery Plan with the
most updated Recovery Team recommendations.

2. For specific management recommendations by recovery unit and by habitat type, refer to the
Mexican Spotted Owl Recovery Plan:
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USDI Fish and Wildlife Service. 1995. Recovery plan for the Mexican spotted owl: Val.l.
Albuquerque, New Mexico. 172 pp.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues and Conservation Recommendations

Timber harvest, particularly even-age management, and catastrophic fire over large forested areas
are the primary management concerns which can adversdy ater owl habitat through habitat
fragmentation and the reduction in mature and old-growth forest characteristics (i.e. key for roosting
and nesting). In addition, livestock and ungulate grazing (e.g. dteration of prey/nesting/roosting
habitat) and recredtion (e.g. disturbance to nesting birds) are other key management issues.
Management guiddines in the 1995 Mexican Spotted Owl Recovery Plan, and Block and others
1995, focus on protection and maintenance of nesting/roosting habitat, maintenance of habitat for
prey species, and limiting of disturbance during the nesting season.

Mexican Spotted Owl management issues are listed in itdics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Slvicultural Practices
1. Manage forests for uneven forest structure.
2. Follow divicultura guiddinesin the Mexican Spotted Owl Recovery Plan.

Fire
1. Light burning of fud buildup in Protected Activity Centers (PAC's) only during
nonbreeding season and as described in Protected Activity Center guiddines in the
Mexican Spotted Owl Recovery Plan. (USFWS 1995).
2. Implement a fire abatement program to alow trestment of fud build-up and avoid
catastrophic fire. (USFWS 1995).

Human Disturbance
1. No congruction of buildings, roads or trails in PACs during breeding season (USFWS
1995).
2. Congtructionof buildings, roads or trailsin PACs during non-breeding season considered
on a case-specific basis (USFWS 1995).
3. Seasond closures of specificaly designated recreation activities should be considered in
extreme circumstances (USFWS 1995).
Grazing



Arizona Partnersin Hight June 1999
NGTR 142. Madrean Pine-Oak Habitat, Ver. 1.0 Page 100

1. Monitor grazing use by livestock to determine any changes in the relative compogtion of
herbaceous and woody plantsto maintain habitat for owlsand their prey (USFWS 1995).

2. Implement and enforce grazing utilization Sandards that attain good to excdllent range use
standards (USFWS 1995).

3. Protect or restore riparian communities, emphasizing protected and restricted areas
(USFWS 1995).

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch

1. Researchthe“floater” (new generation) individuds, to determineif thereis habitat nearby that
they use, or whether they disperse great distances.

2. Invedtigate management strategies that may reduce the possibility of catastrophic fire, but
maintain important habitat components (USFWS 1995).

3.  Invedtigate effects of recreation vehicles, etc. on sites used by owls (USFWS 1995).

4.  Invedtigate how grazing affectsthe prey basein habitats used by spotted owls (USFWS 1995).

BUFF-BREASTED FLYCATCHER (Empidonax fulvifrons)

Associated Species: Other species that may use smilar habitat components or respond positively
to management for the Buff-breasted Flycatcher are: Northern Goshawk (Apache), Strickland's
Woodpecker, Greater Pewee, Western Wood-Pewee, Mexican Jay, Plumbeous Vireo, Hutton's
Vireo, and Grace's Warbler.

Distribution: Currently, this smal flycatcher's breeding range extends from southesstern Arizona
south locdly and intermittently through the Sierra Madres and adjacent mountain ranges of Mexico
with digunct populations south to centra Honduras (AOU 1983, Howell and Webb 1995). The
Buff-breasted Flycatcher historically occurred north to central Arizona near Prescott and east to
Fort Apache and west-central New Mexico (Hubbard 1970, Phillipsand others 1964). Since 1980,
it has been documented nesting in the United States only very locdly in the Chiricahua, Huachuca,
Santa Rita, and Santa Catalina mountains of southeastern Arizona (Bowers and Dunning 1994,
Morrison and Martin 1997). Populations in Arizona, northern Sonora and western Chihuahua
withdraw south during the winter, otherwise, winter range is basicaly the same as breeding (AOU
1983, Bowers and Dunning 1994). Some populations may move to adjacent habitats at lower
eevation during the winter (Bowers and Dunning 1994).

Ecology: Spring arriva of Buff-breasted Flycatchers in Arizona begins as early as late March,
peaking in April, with stragglers through mid-May. As expected, insects make up the diet of this
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species, which include ants, wasps, true bugs, beetles, grasshoppers, moths, and spiders (Bowers
and Dunning 1994, Cottam and Knappen 1939). It captures prey itemsin flight, using short sdlies
fromtree branches, bushes, or weed stems. Buff-breasted Flycatchers often fly to the ground to take
antsand other insects (Bowersand Dunning 1994). Nesting activity in Arizonahas been documented
from early May (rardly as early as 10 April) through mid-August (Bowers and Dunning 1994,
Morrison and Martin 1997). Mean average nest height is 8 m (25 ft) with arange of 2-14 m (7-46
ft) (Bowersand Dunning 1994, Morrison and Martin 1997). In Arizona, most nests are constructed
in Apache and Chihuahua pines, with significantly fewer found in ponderosa pine, dligeator juniper,
Arizona sycamore, Arizonawhite oak, and Douglas-fir (Bowers and Dunning 1994, Morrison and
Martin 1997). Many nests are constructed under overhanging branch or other cover. This may
reduce heat lost from the incubating bird at night (Bowers and Dunning 1984), act as rain shdlters,
and/or deter nest paragitism by cowbirds (Morrison and Martin 1997). Pairs in Arizona continue
nesting attempts until successful or until it istoo late in season to nest. A few pairs have been noted
initiating five nestsin one season (Bowers and Dunning 1994, Morrison and Martin 1997). Thereis
usudly no second dutch if the first nesting attempt proves to be successful (Bowers and Dunning
1994). Fal migration in Arizonaiis from mid-August through late September (Bowers and Dunning
1994).

Habitat Requirements: During migration and winter, the Buff-Breasted Flycatcher is sometimes
found in lowland riparian habitats. It breeds in wide mountain canyons with open growth of pines
and/or oaks, usudly with open understory of grasses and small trees or burned forest with patches
of living pines (Bowers and Dunning 1994). In Arizona, typica tree species include Chihuahuan,
Apache, ponderosa, and southwestern white pines; aligator juniper; pinyon pine DouglasHir;
Arizona sycamore; and Arizonawhite and slverleaf oaks. In Arizona, nesting has been documented
at elevationsthat range from 1950-2850 m (6411-9350 ft) (Bent 1942, Bowersand Dunning 1994);
down to 600 m (1968 ft) in Honduras (Monroe 1968). Morrison and Martin (1997) describe
optimal breeding habitat for Buff-Breasted Hycatchersin Arizonaashaving arelatively gradua dope
(about 10%), and open forest. They define an open forest as having canopy cover 20% above 10
m (33 ft), 20% cover at 5-10 m (16-33 ft), and <10% cover below 5 m (16 ft). Typica canopy
species are Apache and Chihuahua pine of medium-age structural stage (trees 30-45 cm; 12-181in
dbh) or older (Morrison and Martin 1997). These forests should have an open understory of oak,
with about 80-85 small oaks (10-20 cm; 4-8 in dbh) per hectare (2.5 ac), and oak canopy cover
of about 1% at 0-1 m (0-3ft), about 5% at 1-2 m (3-7 ft), about 15% at 2-5 m (7-16 ft), about 9%
at 5-10 m (16-33 ft), and negligible above 10 m (33 ft). Idedly, these forest patches should be >150
m (492 ft) wide, because larger patches of forest tend to promote greater reproductive success and
higher probability of occupancy (Morrison and Martin 1997).

Habitat and/or Population Objectives:.
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Populetion Objective
1. Mantain agable or increasing population trend and current distribution.

Habitat Strategy
1.  Protect known breeding locations from recreational development.
2. Manage habitat for open understory of oaks and a grassy herbaceous layer.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

Concernsincludebreeding habitat |ossand modification by recreationa devel opment and unregul ated
livestock grazing. In many arees, fire suppresson has created unfavorable breeding conditions
through increased dendty of understory vegetation (Morrison and Martin 1997). Fire suppression
hes also caused catasirophic fires which have consumed historical breeding locations. Artificialy
elevated dengities of jays near U.S. Forest Service campgrounds increases nest predation of nearby
populations of Buff-breasted Flycatchers (Morrison and Martin 1997). It has been suggested that
intense birding pressures (e.g. daily vists, tape playing) could be detrimenta to the nesting success
of local populations in southeastern Arizona (Bowers and Dunning 1994, Morrison and Martin
1997). Information on wintering ecology and status of this speciesin Mexico and Centrd America
isamog entirely lacking. This may be because high-devation forests in Mexico have been heavily
logged in the past and are presently subject to overgrazing (Bowers and Dunning 1994).

Buff-breasted Hycatcher management issues are lised initalics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Fire
1. Encourage periodic, low intensty ground fires to control growth of understory woody
Species.

Predation
1. Monitor campgrounds where jays are common.
2. Inform campers about how feeding jays near campgrounds may increase nest predation
of Buff-breasted Flycatchers by attracting them to nest areas. Put up informative signs.

Over Grazing
1. Suggest only light and limited seasona grazing to avoid dimination of herbaceouslayer and
maintain moderate shrub layer.
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Recreation
1. Educate birders that tape playbacks and daily visits have a negative impact on nesting
success of many bird species, including Buff-breasted Flycatchers.

2. Avoid development of campgrounds in known breeding locations.
EVALUATION OF ASSUMPTIONS; RESEARCH AND MONITORING

Recommended Research
1.  Conduct more surveys in adjacent mountain ranges.

EASTERN (AZURE) BLUEBIRD (Salia sialisfulva)

Associated Species: Other species that may use smilar habitat components or respond positively
to management for the Eastern (Azure) Bluebird are: Northern Goshawk (Apache), Acorn
Woodpecker, Strickland’s Woodpecker, Northern Flicker, Bridled Titmouse, White-breasted
Nuthatch, Montezuma Quall, Black-throated Gray Warbler, Hutton's Vireo, Ash-throated
Flycatcher and Scott’s Oriole.

Digtribution: This subspecies of the Eastern Bluebird is a year-round resident from south-centra
Arizona (Santa Rita, Pgjaritos, and Huachuca mountains) south aong the Sierra Madre Occidenta
to Guerrero (AOU Checklist 1957). During breeding, it is found in the mountains of southern
Arizona south to Jalisco, Oaxaco and Vera Cruz (Bent 1949 from AOU Checklist 1931). Monson
(1981) ligs the following aress for breeding: Huachuca Mountains west to the Pgaritos the
Chiricahua Mountains, Happy Valley east of the Rincon Mountains in Pimaand Cochise Counties,
and a Bear Canyon in the Santa Catalina Mountains. Recently, (1993, '94, ' 96 and '97) in both
Pimaand Cochise Counties, breeding has been confirmed through the Arizona Breeding Bird Atlas
Project.

Ecology: The Azure Bluebird is a resdent of southeastern Arizona and essentidly non-migratory
(Monson 1981). It isan occasiona cooperdtive breeder-- young from previous broods help at the
parent’ snest (Ehrlich and others 1988). Frugivorousandinsectivorous, itsdiet includes earthworms,
snals, and other invertebrates as well as berries. The young are fed primarily insects, which are
caught “onthewing” by theadults. Inthewinter, berriesare the most important food source (Ehrlich
and others 1988). Bluebirdsare secondary cavity nesters, often using woodpecker-excavated holes,
but will dso use crevices, cracksand naturd cavitiesin treesand rocks. Nestsconsist of aloosecup
of grass, weed stems, pine needles, and twigs, occasiondly with hair or feathers (DeGraaf and
Rappole 1995, Ehrlich and others 1988, Phillips and others 1964). As a cavity nester, it isarare
cowhbird host (Ehrlich and others 1988, Woodward 1979).
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Habitat Requirements: The Azure Bluebird isfound at elevations of 1000-2000 m (3280-6560
ft) in the pine-oak forests of southeastern Arizona (Monson and Phillips 1981, Phillips and others
1964). It hasaso beenfound at lower devations, nesting in cottonwoods at Patagonia, Arizona, but
not in recent years (Monson and Phillips 1981, T. Corman, pers. observ.). Oaks are the primary
tree species utilized, including Emory, Arizona white, silverleaf and Mexican Blue oaks mixed with
some Apache and Chihuahua pine. They frequent areas of open canopy with scattered trees, forest
edges, and burned or cut-over woodlands (DeGraaf and Rappole 1995). The mid- understory is
open and ground cover ismainly forbs and grasses with low foliage and stem dendities. Snag density
ishigh, as the speciesis a secondary cavity nester and uses matureto late succession forest patches
for both foraging and nesting. During winter, smal flocks may wander from breeding areasand can
sometimes be found in the Tucson area, but usudly remain in the mountains (Monson 1981, Russl|
and Monson 1998).

Habitat and/or Population Objectives.
Population Objective

1. Maintain or increase current population numbers and distribution and alow for population
expansion into restored habitats.

IMPLEMENTATION RECOMMENDATIONS AND OPPORTUNITIES

M anagement | ssues with Conser vation Recommendations

The digtribution of this subspecies acrossthe landscape is patchy and localized, but may have away's
been 50, as this excerpt from Swarth (1914) in Bent (1949) indicates “rare in summer in the high
mountains of extreme southern Arizona, not of common occurrencein either of thesemountainranges
whereS Mexicanabairdi [Western Bluebird] isthecommon breeding bluebird”. Adultsrequirelow
perches for hawking and catching insects near the ground (Ehrlich and others 1988). Nest cavities
are aso low, often within metersof the ground (Russdll and Monson 1998). An abundance of snags
are needed for nesting, therefore uncontrolled fuelwood cutting and the taking of larger treesresults
in loss of nesting substrates. Felling dead trees and removing dead branches decreases availability
of cavitiesandlow perchesand increases competition with other cavity nesting species (Ehrlich and
others 1988). Ligon (1969) also suggests that the availability of cavities may limit this species,
possibly because they begin breeding activities later than other cavity nesters.

Because this pecies is insectivorous, mainly aerid, 1oss of grasses and forbs due to heavy grazing
pressure may result inlowered food supply, dthough light grazing may enhance habitat by decreasing
the shrub layer (Ligon 1969). Where both fire and grazing have been excluded, heavy undergrowth
and dense foliage may be responsible for the scarcity of thisbird (Ligon 1969). In open park-like
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forests of northern Mexico, the bluebird is more common (Marshal 1963 in Ligon 1969). Ligon
(1969), referring to the Southwestern Research Station in the Chiricahua Mountains, reported that
“heavy grazing by cattle near the research station has destroyed much of the undergrowth, producing
amore open woodland than is found in areas where both fire and cattle have been excluded”. This
information was collected in 1965 and it is uncertain if this population of bluebirdsis il present at
the research gtation, dthough they are seen occasiondly and in smal numbers in the surrounding
aress.

Management should indludelow intensity fireswhich will: 1) “fire prune’ oaks, thusmaking them less
susceptible to larger wildfires; 2) result in a mosaic of vegetation; 3) be of such an intensity to
maintain openness of habitat, adlowing more growth of forbs and grasses; and 4) decrease shrub
layer. Research needs include determination of tree size needed for nedting, cavity sze and
avallahility, including identification of competitors (starlings?), and cavity height requirements (much
of thisinformation is known for the bluebirds in the eastern United States, but research comparing
the needs of this subspeciesislacking). Nest box programs have been very successful inthe eastern
United States for bluebirds, but their use in the West is not common. Ligon (1969) reported that
within two days of placement of a nest box, it was occupied by a pair of Azure Bluebirds that
successfully reared young fromthe box. Researchisneeded on nest box usageto determineif anest
box program should be implemented in certain areas. Since this bird has disappeared from some
areas of southeastern Arizona, research on abundance and reproductive success could be useful in
determining population centers.

Eastern (Azure) Bluebird management issues are listed initalics. Below each issue are the Arizona
Partnersin Flight Conservation Recommendations.

Habitat Loss
1. Reducelarge scae fudwood cutting, limit certain Sze take.
2. Implement anest box program.

Grazing
1. Encourage only light, seasond grazing.

Fire
1. Increase prescribed (low intendgity) burning to maintain mature, cavity-producing trees.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

Recommended Resear ch
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1. Neding information on: tree Sze, cavity Sze and avalability, incuding identification of
competitors (dtarlings?), and cavity height requirements.

2. Nedt box usage to determineif anest box program should be implemented in certain aress.

3. Research on abundance and reproductive success could be useful in determining population
centers.

3. Coordination of Recommendations and Opportunities in Madrean Pine-Oak

Improper or over grazing appears to be a critical management issue for four of the Six priority speciesin
pine-oak habitat. Grazing for long periods of time or intense grazing over a short period can diminate the
herbaceous layer. The primary food source for four of the Six priority speciesis found in the herbaceous
layer induding; insects, forbs, worms, tubers, snails and smdl mammas.  Montezuma Quail are highly
dependent on a dense forb and grass layer for food, cover and nesting.  Some shrubby component is
important for berry production for Band-tailed Pigeons. But, controlling the density of shrubs is
recommended to maintain the forb and grass component. Some grazing may be beneficid to help control
the shrub layer. However, proper timing and intengity of grazing, perhaps only seasonadly, is most
important.  Using fire to maintain a hedlthy grass layer and to reduce fue buildup that may lead to
catastrophic fire, is recommended for al priority species.

Human disturbance during the nesting season is most critical for the Mexican Spotted Owl. Specific
recommendations advise that no disturbances should occur in Protected Activity Centers (PAC's) during
the nesting season and in someingtances during the non-breeding season. Recrestion areas can both attract
birds, by providing open areas within dense forests, and disturb birds, by providing aplace where people
congregate that may have otherwise been undisturbed. For Buff-breasted Hycatchers, ironicdly, it is
birders themselves that are known to disrupt them, by playing tapes to “cdl in” birds for a closer look.
Educating birders and other “curious’ people about the negative impact tapes can have, especidly during
the nesting season, isrecommended. Recregtion aress, especialy campgrounds, haveresultedinincressed
predation of Buff-breasted Flycatchers by artificialy eevating densities of Jays. Educating campers with
informative signs, about the threets to other birds caused by feeding jays, is recommended.

Hunting is not an issue commonly seen for most of our priority speciesbut it played animportant rolein the
gtatus of two of the pine-oak priority species. The Band-tailed Pigeonistill hunted in Arizona. Dedlines
today however, are thought to be more from deforestation rather than from over-hunting. Although bag
limits are reviewed each year for Band-tailed Pigeons, more aggressive management of the habitat needs
to take place to increase the population of Band-tailed Pigeons in Arizona. The Thick-billed Parrot
historicdly suffered from unregulated and subsistence hunting in Arizona. Massve deforestation of large,
cone-bearing trees, the primary food source for Thick-billed parrots, wasaso amgor factor in population
declines. These stresses combined with illega harvest of the remaining birds for the pet trade, wiped the
Thick-billed Parrot completely out of Arizona. Aswith the Band-tailed Pigeon, theissuetoday isprimarily
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loss of forest habitat, both in Arizona and in Mexico. After an unsuccessful attempt at reintroduction in
Arizona in 1986, the focusis now on increasing the exigting wild birds remaining in Mexico and protecting
exiging habitat in Arizona. If populaion numbers increase sufficiently in Mexico, another