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DISCLAIMER

The Endangered Species Act of 1973 (ESA), as amended (16 U.S.C. 1531 et seq.), requires the
development of recovery plans for listed species, unless such a plan would not promote the
conservation of a particular species. In accordance with Section 4(f)(1) of the Act and to the
maximum extent practicable, recovery plans delineate actions which the best available science
indicates are required to recover and protect listed species. Recovery plans are published by the
U.S. Fish and Wildlife Service (USFWS), and are sometimes prepared with the assistance of
recovery teams, contractors, state agencies, and others. Objectives will be attained and any
necessary funds made available subject to budgetary and other constraints affecting the parties
involved, as well as the need to address other priorities. Nothing in this plan should be construed
as a commitment or requirement that any Federal agency obligate or pay funds in contravention
of the Anti-Deficiency Act, 31 U.S.C. 1341, or any other law or regulation. Recovery plans do
not necessarily represent the views or the official positions or approval of any individuals or
agencies involved in the plan formulation, other than the FWS. They represent the official
position of FWS only after they have been signed by the Regional Director. Approved recovery
plans are subject to modification as dictated by new information, changes in species status, and
the completion of recovery actions. Please check for updates or revisions at
www.fws.gov/southwest/es/arizona before using.

LITERATURE CITATION OF THIS DOCUMENT SHOULD READ AS FOLLOWS:
U.S. Fish and Wildlife Service. 2011. Draft Recovery Plan for the Mexican Spotted Owl (Strix

occidentalis lucida), First Revision. U.S. Fish and Wildlife Service. Albuquerque, New Mexico,
USA. Xxpp.

ADDITIONAL COPIES MAY BE OBTAINED FROM:

U.S. Fish and Wildlife Service U.S. Fish and Wildlife Service
Arizona Ecological Services Office Southwest Region

2321 West Royal Palm Road, Suite 103 500 Gold Avenue, S.W.

Phoenix, Arizona 85303 Albuquerque, New Mexico 87102

On-line: http://www.fws.gov/southwest/es/arizona/ and http:/www.fws.gov.
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EXECUTIVE SUMMARY

Current Species’ Status: In 1993 the U.S. Fish and Wildlife Service (USFWS) listed the
Mexican spotted owl as threatened under the Endangered Species Act (ESA). Critical habitat for
the Mexican spotted owl was designated in 2004, comprising approximately 3.5 million ha (8.6
million ac) on Federal lands in Arizona, Colorado, New Mexico, and Utah (69 FR 53182).
Within the critical habitat boundaries, critical habitat only includes protected and restricted
habitats as defined in the original Mexican Spotted Owl Recovery Plan, completed in 1995. The
species’ recovery priority number is 9C, pursuant to the Endangered and Threatened Species
Listing and Recovery Priority Guidelines (48 FR 43098). The Mexican spotted owl meets the
species recovery priority 9C category due to its moderate degree of threat, high recovery
potential, taxonomic classification as a subspecies, and conflict with construction or other
economic activities. Surveys since the 1995 Recovery Plan have increased our knowledge of
owl distribution but not necessarily owl abundance. Population estimates recorded 758 owl sites
from 1990 to 1993, and 1,222 owl sites from 1990 to 2004 in the United States (U.S.). An owl
site is an area used repeatedly by a single or a pair of owls for nesting, roosting, or foraging (Box
1). For this revision, the Recovery Team compiled 1,301 owl sites known today in the U.S.
portion of the owl’s range (Table 2; Table B.2 in Appendix B). This increase is mainly a product
of new surveys being completed within previously unsurveyed areas (e.g., several National Parks
within southern Utah, Grand Canyon in Arizona, Guadalupe National Park and Guadalupe
Mountains in southeastern New Mexico and West Texas, Dinosaur National Monument in
Colorado, Cibola National Forest in New Mexico), with only a few additions to numbers of sites
recorded for previously well-surveyed National Forests. Thus, an increase in abundance cannot
be inferred from these data.

Habitat Requirements and Limiting Factors: Two primary reasons were cited for the original
listing of the Mexican spotted owl in 1993: historical alteration of its habitat as the result of
timber-management practices and the threat of these practices continuing as evidenced in
existing national forest plans. The danger of stand-replacing fire was also cited as a looming
threat at that time. Since publication of the 1995 Recovery Plan, we have acquired new
information on the biology, threats, and habitat needs of the spotted owl. Threats to its
population in the U.S. (but likely not in Mexico) have transitioned from commercial-based
timber harvest to the risk of stand-replacing wildfire. Recent forest management has moved
from a commodity focus and now emphasizes sustainable ecological function and a return
toward pre-settlement fire regimes, both of which have potential to benefit the owl.
Southwestern forests have experienced larger and more severe wildfires from 1995 to the present
than those fires recorded in history. Climate variability combined with unhealthy forest
conditions may also synergistically result in increased negative effects to habitat from fire. The
intensification of natural drought cycles and the ensuing stress placed upon overstocked forested
habitats could result in even larger and more severe fires in owl habitat. Several mortality
factors have been identified as potentially important to the Mexican spotted owl, including
predation, starvation, accidents, disease, and parasites. All national forest plans were amended in
1996 to incorporate management recommendations presented in the 1995 Mexican Spotted Owl
Recovery Plan. As the Recovery Plan was implemented, we learned what worked and what did
not. Given these changes and new information, it is timely to revisit and revise the 1995
Recovery Plan.
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Recovery Strategy: This Recovery Plan presents realistic and attainable goals for recovering the
owl and its ultimate delisting, involving forest habitat management and vigilant monitoring. The
goals are flexible in that they allow local land managers to make site-specific decisions.
Although the Mexican spotted owl was originally listed due to threats from destruction and
modification of habitat caused by timber harvest and fires (Listing Factor A), increased predation
associated with habitat fragmentation (Listing Factor C), and lack of adequate protective
regulations (Listing Factor D), the threats of timber harvest and inadequate regulations have been
largely addressed since the time of listing. Currently, the Mexican spotted owl is threatened
primarily by habitat degradation and loss of old growth nesting habitats through stand-replacing
wildfire (Listing Factor A); with threats of predation, disease, parasites (Listing Factor C) and
starvation, accidents, and potential interactions of threat factors with climate change (Listing
Factor E) considered comparatively minor. To accomplish the recovery of the Mexican spotted
owl, the recovery strategy has six key elements designed to conserve the Mexican spotted owl
throughout its range: 1) protecting existing populations, 2) managing for replacement nest/roost
habitat, 3) managing threats, 4) monitoring population trends and habitat, 5) monitoring plan
implementation, and 6) building partnerships to facilitate recovery.

Success of the plan, however, hinges on the commitment and coordination among the Mexican
government, U.S. Federal and State land-management organizations, sovereign Indian nations,
and the private sector to ensure that the spirit and intent of the plan is executed as envisioned by
the Recovery Team. Although much of the recovery strategy is focused on the U.S. range of the
bird, this strategy can and should be implemented in Mexico. Under the proposed recovery
criteria, the owl could be delisted within 10 years of implementing this revised Recovery Plan.
Maintaining and restoring forest health to reduce the threat of stand-replacing wildfire, while
creating a mosaic of suitable Mexican spotted owl habitats and protecting existing populations,
will be achieved by land use management, facilitated by section 7 consultations and agreements.
The recovery criteria require monitoring. Without careful and rigorous application of
monitoring, there would be no objective basis for delisting the owl.

Recovery Goal: The ultimate goal of the Recovery Plan is to sustain owl populations to the point
that the owl can be removed from the list of endangered and threatened species.

Recovery Objectives: To support the Mexican spotted owl throughout its range in perpetuity,
and to maintain habitat conditions necessary to provide roosting and nesting habitat for the
Mexican spotted owl. This will be accomplished through protecting populations, managing for
habitat, managing threats, monitoring population and habitat, monitoring plan implementation,
and building partnerships to facilitate recovery.

Recovery Criteria: Two criteria must be met before the Mexican spotted owl can be delisted:

1. Owl occupancy rates must show a stable or increasing trend after 10 years of monitoring.
The study design to verify this criterion must have a power of 90% (Type II error rate
B =0.10) to detect a 25% decline in occupancy rate with a Type I error rate (o) of 0.10. The
monitoring approach recommended in Part V.2 and in Appendix F (Monitoring
Recommendations) describes how this might be determined. (Listing Factors A, C, and E).
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2. Indicators of habitat conditions (key habitat variables) are stable or improving for 10 years
in roosting and nesting habitat (for key habitat variables, see Table 1 or Table C.1 in
Appendix C). Habitat monitoring should be conducted concurrently with owl occupancy
monitoring. Trends in all key habitat variables must be shown stable or increasing with a
power of 90% (Type II error rate § = 0.10) to detect a 25% decline with a Type I error rate
(a) of 0.10. (Listing Factors A, C, and E).

By design, these criteria are redundant and dependent; progress on one relates to progress on the
other. However, to be proposed for delisting, we recommend both criteria be met. In addition,
anthropogenic and non-anthropogenic threats to the Mexican spotted owl must be sufficiently
moderated and/or regulated for the foreseeable future, as evidenced by the best scientific
information available. The best scientific information is derived from research, management
experiments, and monitoring conducted at the appropriate scale and intensity. An analysis of the
five ESA listing factors must be conducted to verify that threat levels are acceptable for likely
persistence of owl populations into the future.

Actions Needed: Actions required to ensure the recovery of the Mexican spotted owl include:

1. Management. Given that the owl is a widespread species with a disjunct and somewhat
fragmented distribution, management must proceed with a landscape approach. Landscape
modeling and analysis are critical in evaluating the distribution of owls and habitats, identifying
areas where threats are greatest, and then applying plan recommendations in such a way as to
sustain and improve owl habitat. Three levels of management are provided:

e Protected Activity Centers (PACs). These encompass about 600 acres surrounding known
owl sites. Management is the most conservatively oriented toward owl management within
PACs, but is by no means "hands off”. The Recovery Team recognizes situations exist
where management is needed to sustain or enhance desired future conditions for the owl,
including fire-risk reduction. Mechanical treatments to achieve these objectives require a
landscape analysis to determine where the needs are greatest.

e Recovery habitat. These are primarily pine-oak, mixed-conifer, and riparian forests that have
potential for becoming replacement nest-roost habitat or for providing foraging, dispersal, or
wintering habitats. Nesting/roosting habitat typically occurs either in well-structured forests
with high canopy cover, large trees, and other late seral characteristics, or in steep and
narrow rocky canyons formed by parallel cliffs with numerous caves and/or ledges within
specific geologic formations. From 10-25% of forest recovery habitat should be managed as
replacement nest-roost habitat varying by forest type and Ecological Management Unit
(EMU). The remainder can be managed for other needs provided that key habitat elements
are retained across the landscape.

e Other forest and woodland types, such as ponderosa pine forest, spruce-fir forest, and
pinyon-juniper woodland. No specific management is suggested for these types, recognizing
that current emphasis for ecological restoration should be compatible with needs of the owl.

2. Monitoring. As management proceeds, monitoring assesses the efficacy of management
actions and provides the adaptive framework for more successful management guidelines. Thus,
it is critically important to monitor owl populations and habitat to understand whether or not both
are stable or improving. Monitoring population status provides a real-time assessment of the
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owl’s situation, whereas habitat monitoring allows us to project into the future to determine if
there will be adequate habitat to support a viable owl population. As a surrogate for evaluating
trends in actual owl numbers, owl occupancy will be monitored at a sample of fixed sites
randomly selected throughout the U.S. range of the bird. We also recommend that Mexico
undertake a monitoring effort consistent with the one recommended for the U.S. No specific
design is proposed for monitoring habitat, although Forest Inventory and Assessment data might
have application to the owl. Combining owl occupancy and habitat monitoring provides an
opportunity to examine relationships between habitat features and populations to indicate
whether a review of current management is warranted.

3. Research. The Recovery Team used all available data, published papers, unpublished reports,
and scientific expertise covering the U.S. and Mexico when developing the Recovery Plan.
During the process, it became clear that critical knowledge gaps exist. Four general areas require
additional research: (1) habitat relations, (2) biological interactions, (3) population structure, and
(4) ecosystem structure. Included within these general areas are research recommendations to
better understand effects of implementation of the management recommendations on the owl and
ecosystem composition, structure, and function.

4. Implementation. An implementation schedule is provided that details recovery tasks, those
responsible for implementing them, and the associated costs. These guidelines call for assembly
of working teams for each EMU to oversee implementation of the Recovery Plan and to provide
feedback on aspects that work and do not work.

Estimated Date and Cost to Recovery:

Estimated date: 2021

Total Cost of Recovery (minimum): $42,628,000
Costs, in thousands of dollars:

Year Minimum Costs: ($000s)
2012 3,770

2013 3,707

2014 3,687

2015 3,687

2016 3,687

2017 - 2021 24,110

Date of Recovery: The date of recovery for the Mexican spotted owl is estimated at 2021 if
actions delineated in this recovery plan are implemented.
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RESUMEN EJECUTIVO

Estado actual de la especie: En 1993, el Servicio de Pesca y Vida Silvestre de los Estados
Unidos (USFWS, por sus siglas en inglés) incluy6 al buho moteado mexicano en la categoria de
amenazado en la Ley de Especies Amenazadas (ESA, por sus siglas en inglés). En 2004 se
designaron aproximadamente 3.5 millones de hectareas (8.6 millones de acres) de habitat critico
para la especie en tierras federales en Arizona, Colorado, Nuevo México y Utah (69 FR 53182).
Dentro de sus limites, cada habitat critico solo incluye habitats protegidos y restringidos
definidos en el Plan de Recuperacion del Bitho Moteado Mexicano, concluido en 1995. El
numero de prioridad de recuperacion de la especie es 9C, de acuerdo a las Directrices para
Enlistado y Priorizacion de la Recuperacion de Especies En Peligro y Amenazadas (48 FR
43098). El buho moteado mexicano tiene la categoria de prioridad de recuperacion 9C debido al
grado moderado de sus amenazas, su alto potencial de recuperacion, su clasificacion taxonémica
como subespecie, y su conflicto con la construccion y otras actividades productivas. Estudios
elaborados a partir de la elaboracion del Plan de Recuperacion en 1995 han incrementado nuestro
conocimiento sobre la distribucion del biiho, aunque no necesariamente sobre su abundancia.
Entre 1990 y 1993 las estimaciones de la poblacion registraron 758 sitios con presencia de buhos
y 1,222 entre 1990 y el 2004 en los Estados Unidos (EEUU). Un sitio con presencia de buhos es
un area usada repetidamente para anidamiento, perchado o forrajeo por un individuo o una pareja
de buhos (Recuadro 1). Para esta revision, el Equipo de Recuperacion compil6 informacion
sobre 1,301 sitios con presencia de buhos registrados a la fecha en la porcion estadounidense del
rango de distribucion de esta especie (Tabla 2; Tabla B.2 en el Apéndice B). Este incremento se
debe principalmente a los resultados de informacion generada en areas no estudiadas
previamente (parques nacionales en el sur de Utah, el Gran Cafidn en Arizona, Parque Nacional
Guadalupe y Montafias de Guadalupe en el sureste de Nuevo México y el oeste de Texas, el
Monumento Nacional del Dinosaurio en Colorado, y el Bosque Nacional de Cibola en Nuevo
M¢éxico), que resultd en la adicion de pocos sitios nuevos a los registrados previamente en los
bosques nacionales. Por esta razén, no es posible inferir incrementos en la abundancia a partir
de estos datos.

Requisitos de habitat y factores limitantes: Las dos razones principales para incluir al bitho
moteado mexicano en la lista de especies amenazadas en 1993 fueron: alteracion histérica de su
habitat como resultado de las practicas de manejo para produccion de madera y la amenaza
continua de estas practicas presentes en los planes de manejo existentes para los bosques
nacionales. Desde entonces se cit6 el peligro inminente de los incendios catastréficos. A partir
de la publicacién de Plan de Recuperacion de 1995, se ha obtenido nueva informacion sobre la
biologia, amenazas y requerimientos de habitat del btho moteado. En los EEUU las amenazas a
las poblaciones de la especie dejaron de estar asociadas a la cosecha comercial de arboles para la
produccion de madera y actualmente estan centradas en el riesgo de incendios forestales
catastroficos. Es poco probable que esta situacion sea similar en México. El manejo ha
cambiado su enfoque de una produccion de bienes a otro que hace énfasis en la sustentabilidad
de las funciones ecolégicas y el regreso a regimenes de incendios historicos (previos a la
colonizacién europea). Estos dos cambios recientes en el enfoque del manejo forestal pueden
traer beneficios potenciales a la especie. Desde 1995 hasta la actualidad los bosques del suroeste
de los Estados Unidos han experimentado incendios catastroficos mas grandes y severos que
aquéllos registrados en el pasado. Tambien, la variacion climatico combinado con condiciones




no saludables del bosque pueden sinérgicamente resultar en un aumento de efectos negativos en
el habitat debido al incendio. La intensificacion de ciclos de sequia naturales y el estrés
resultante en el hébitat de bosque rellenos podia resultar en incendios alin mas grandes y severos
en habitat del buho. Entre los factores importantes de mortalidad potencial para el biho moteado
mexicano estan la depredacion, hambruna, accidentes, enfermedades y pardsitos. En 1996 los
planes de manejo de los bosques nacionales se enmendaron para incorporar recomendaciones de
manejo presentadas en el Plan de Recuperacion del Buho Moteado Mexicano de 1995. A
medida que este plan se implement6 hemos aprendido cuales medidas funcionaron y cuéles no.
Es oportuno revisar el Plan de Recuperacion de 1995 para incorporar estos cambios y la
informacion generada recientemente.

Estrategia de Recuperaciéon: Este Plan de Recuperacion presenta metas realistas y obtenibles
para la recuperacion del buho y su remocion de la lista de especies en peligro de extincion, a
través del manejo del habitat forestal y el monitoreo continuo. Las metas son flexibles, ya que
requieren que los manejadores locales tomen decisiones especificas a nivel de sitio. Aunque el
butho moteado mexicano fue listado originalmente debido a amenazas de destruccion y
modificacion a habitat causado por cosecha de madera e incendios (Factor de enlistado A),
aumento de depredacion asociado con fragmentacion de habitat (Factor de enlistado C), y falta
de regulaciones adecuados de proteccion (Factor de enlistado D), se han tratado las amenazas de
cosecha de madera y regulaciones no adecuados desde la fecha de enlistamiento. Ahora, el buho
moteado mexicano es amenazado principalmente por degradacion de habitat y perdida de habitat
de anidacion de bosque maduro por incendios catastroficos (Factor de enlistado A); con
amenazas de depredacion enfermedades, parasitos (Factor de enlistado C) e hambruna,
accidentes, e interacciones potenciales de factores de amenazas con cambio climatico (Factor de
enlistado E) considerada relativamente menor. Para realizar la recuperacion del buho moteado
mexicano, la estrategia de recuperacion tiene seis elementos claves disefiados para conservar el
btho moteado mexicano por todo su rango: 1) proteger poblaciones existentes (PACs por sus
siglas en ingles), 2) manejo por el reemplazo de habitat de anidacion/perchado, 3) manejo de
amenazas, 4) monitoreo de tendencias poblacionales e hébitat, 5) monitoreo de la
implementacion del plan, y 6) construyendo alianzas para facilitar recuperacion.

Sin embargo, el éxito del plan y su ejecucion con el espiritu y las intenciones previstas por el
Equipo de Recuperacion depende del compromiso y la coordinacion entre el gobierno de
México, las agencias de manejo de tierras federales y estatales en los EEUU, las naciones
indigenas soberanas, y el sector privado. Aunque la estrategia de recuperacion estd enfocada
principalmente en el rango estadounidense del buho, la estrategia puede y debe de ser
implementada de manera coordinada en México. Segun los criterios para remover especies de la
lista de especies en peligro, el buho podria ser removido a diez afios de la implementacion de
este Plan de Recuperacion revisado. El mantenimiento y restauracion de la salud del bosque para
reducir la amenaza de incendios catastroficos, mientras crean un mosaico de habitat adecuado
para el buho moteado mexicano y la proteccion de las poblaciones serd logrado por el manejo del
uso de terreno, facilitado por consultaciones de seccion 7 y acuerdos. Los criterios de remocion
requieren de actividades de monitoreo. Sin la aplicacion de protocolos de monitoreo cuidadosos
y rigurosos, no habria bases objetivas para remover el buho de la lista de especies en peligro de
extincion.
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Meta de Recuperacion: La meta final del Plan de Recuperacion es que las poblaciones de buho
sean sostenibles al punto de que la subespecie pueda ser removida de la lista de especies
amenazadas y en peligro de extincion.

Objetivos de Recuperacion: Promover la perpetuidad del buho moteado mexicano por todo su
rango distribucional y mantener las condiciones necesarias para proporcionar héabitat de perchado
y anidamiento a la especie. Esto puede lograrse a través de la proteccion a poblaciones, manejo
de amenazas, mantenimiento de habitat, monitoreo del progreso, y construccion de alianzas para
facilitar su recuperacion.

Criterios de Recuperacién: Para remover al buho moteado mexicano de la lista de especies en
peligro de extincién deben de cumplirse dos criterios:
1. Las tasas de ocupacién de los buhos deben de mostrar una tendencia estable o

incrementando durante 10 afios. El disefio de los estudios para verificar este criterio debe
de tener una confiabilidad de 90% (tasa de error Tipo II 6 f = 0.10) para detectar una
declinacion de 25% en la ocupacion con una tasa de error Tipo I (a) de 0.10. El enfoque

del monitoreo recomendado en la Parte V.2 y el Apéndice F (Recomendaciones de
Monitoreo) describe como puede ser determinado. (Factor de enlistado A, C, y E).

2. Los indicadores de las condiciones de hébitat (variables clave de hébitat) deberan de
mantenerse estables o mejorar por 10 afios en el hébitat de perchado y anidamiento (por
los variables clave de habitat ver Tabla 1 o Tabla C.1 el Apéndice C). El monitoreo de
habitat debera llevarse a cabo de forma simultanea con el monitoreo de ocupacion de
habitat del buho. Las tendencias de todas las variables clave de hébitat deberan de tener
valores estables o incrementar con una confiabilidad del 90% (tasa de error Tipo Il f =
0.10) para detectar una declinacion de 25% con una tasa de error Tipo I (o) de 0.10.
(Factor de enlistado A, C, y E).

Estos criterios son redundantes y dependientes por disefio, y su progreso es interdependiente.

Sin embargo, para proponer remocion del buho de la lista de especies amenazadas y en peligro
de extincion, recomendamos que se cumpla con ambos. Ademas, las amenazas para la especie,
antropogénicas y no antropogénicas, deberan de ser moderadas o reguladas suficientemente en el
futuro inmediato con base a la mejor informacion cientifica disponible. Esta informacion
cientifica se deriva de experimentos de investigacion, experimentos de manejo y monitoreo
conducido a escalas e intensidades adecuadas. Se deberd llevar a cabo un analisis de los cinco
factores de la inclusion en el listado de especies amenazadas, para verificar que los niveles de
amenaza son aceptables para incrementar la probabilidad de persistencia en el futuro de las
poblaciones de bithos moteados mexicanos.

Acciones necesarias: Las acciones requeridas para asegurar la recuperacion del bitho moteado
mexicano incluyen las siguientes:

1. Manejo. Dado que el buho es una especie generalista con una distribucion dispersa y algo
fragmentada, su manejo debe de tener un enfoque de paisaje. Los modelos y andlisis de
paisaje son criticos para la evaluacion de la distribucion del biho y su habitat, identificando
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areas en las que las amenazas son mayores, utilizando las recomendaciones del plan de forma

que se mantenga y mejore el habitat del buho. Existen tres niveles de manejo:

e Centros de Actividades de Proteccion (PACs, por sus siglas en inglés). Estos cubren
aproximadamente 600 acres alrededor de sitios con presencia de buhos identificados en
los Estados Unidos. Su manejo es activo, aunque es muy conservador y esta orientado al
manejo de los buhos en los PACs. El Equipo de Recuperacion reconoce que existen
situaciones en las que es necesario desarrollar actividades de manejo para mantener o
mejorar las condiciones deseadas para el btitho, incluyendo la reduccion del riesgo de
incendios. Los tratamientos mecéanicos para alcanzar estos objetivos requieren del
andlisis del paisaje para determinar los sitios prioritarios.

e Habitat de recuperacion. Estos son principalmente bosques de pino-encino, coniferas
mixtas y riberefios que tienen potencial para convertirse en reemplazos de habitat de
anidamiento y perchado o para proporcionar héabitat de forrajeo, dispersion o hibernacion.
Habitat de anidamiento y perchado usualmente ocurre en bosques estructurados con una
copa alta de los arboles, arboles grandes, y otras caracteristicas de una etapa serial
maduro, o en caflones rocosas muy inclinadas y angostas formados por acantilados
paralelos con varias cuevas y/o salientes dentro de formaciones geologicos muy
especificos.Un 10 a 25% del habitat de bosque de recuperacion debera de ser manejado
como reemplazo del hdbitat de anidacion y perchado, con variaciones de acuerdo al tipo
de bosque y la Unidad Ecologica de Manejo (EMU, por sus siglas en inglés). El resto del
habitat puede manejarse para otras necesidades, siempre y cuando se retengan elementos
clave de habitat a lo largo del paisaje.

e Otros tipos de bosque y vegetacion forestal, como bosque de pino ponderosa, picea-abeto
y pino pifionero-junipero. No existen recomendaciones especificas para estos tipos de
bosque, reconociendo que el énfasis actual para la restauracion ecoldgica debe de ser
compatible con las necesidades de los buhos.

2. Monitoreo. A medida que se avanza en el manejo, el monitoreo permite evaluar la eficacia
de las acciones de manejo y proporciona el marco adaptativo para contar con guias de
manejo mas exitosas. El monitoreo del estado de las poblaciones de btthos y su habitat es
critico para determinar si éstas son estables o mejoran. El monitoreo del estado de la
poblacion proporciona una evaluacion en tiempo real de la situacion del buho, mientras que
el monitoreo del habitat permite determinar a futuro, si habr4 habitat adecuado para mantener
poblaciones viables de buhos. Para sustituir la evaluacion de tendencias a través de cifras
reales de las poblaciones de buhos, su ocupacion serd monitoreada a través de una muestra de
sitios fijos seleccionados aleatoriamente a lo largo del rango de distribucion del ave en los
Estados Unidos. No se proporciona un disefio especifico para el monitoreo de habitat,
aunque los datos del Inventario Forestal pueden utilizarse para evaluar el habitat del btho.
La combinacion de los modelos de ocupacion del buho y el monitoreo de su habitat
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proporciona una oportunidad para examinar las relaciones entre las caracteristicas del habitat
y las poblaciones para indicar si se justifica la revision del manejo actual.

3. Investigacion. El Equipo de Recuperacion utilizéd los datos disponibles, articulos cientificos
publicados, reportes no publicados e informacion de expertos cientificos en los Estados
Unidos y México para el desarrollo del Plan de Recuperacion. Durante el proceso, se
determind que existen vacios criticos de conocimiento. Cuatro areas generales que requieren
investigacion adicional en los Estados Unidos son: 1) relaciones de habitat, 2) interacciones
bioldgicas, 3) estructura de las poblaciones, y 4) estructura de los ecosistemas. Dentro de
estas areas generales existen recomendaciones de investigacion para entender mejor los
efectos de la implementacion de las recomendaciones de manejo sobre los bthos y la
composicion, estructura y funcion de los ecosistemas.

4. Implementacion. Se anexa un calendario de implementacion que detalla las tareas de
recuperacion, sefiala a los responsables y los costos asociados. Estas guias requieren la
integracion de equipos de trabajo en cada EMU para supervisar la implementacion del Plan
de Recuperacion y proporcionar retroalimentacion sobre su funcionamiento.

Fecha y Costos Estimados de la Recuperacion:

Fecha aproximada: 2021

Costo total de la Recuperacién (minimo): $42,628,000
Costos, en miles de dolares

Afio Costo minimo (miles de USD)
2012 3,770
2013 3,707
2014 3,687
2015 3,687
2016 3,687
2017 - 2021 24,110

Fecha de recuperacion: Se estima que las poblaciones de buho moteado mexicano estaran
recuperadas para el 2021 si se implementan las acciones indicadas en este plan de recuperacion.
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I. RECOVERY PLANS AND PLAN REVISIONS
1. Recovery Plans

The purposes of the Endangered Species Act (ESA) are to provide a means whereby the
ecosystems upon which threatened and endangered species depend may be conserved and to
provide a program for the conservation of such threatened and endangered species. Section
4(f)(1) of the ESA of 1973, as amended (ESA; 16 U.S.C. 1531), requires a recovery plan be
prepared for each listed species, unless such plan will not promote its conservation.

Recovery plans describe the process by which the decline of a threatened or endangered species
can be reversed and threats to its survival neutralized so that long-term survival can be ensured.
Section 4(f)(1)(B) of the ESA specifies the contents of a recovery plan. Sections of this Revised
Recovery Plan meeting these requirements are:

(1) A description of such site-specific management actions as may be necessary to achieve
the Plan’s goal for the conservation and survival of the species (Appendix C: General
Management Recommendations and Appendix D: Threat-specific Management
Recommendations);

(2) Objective, measurable criteria which, when met, would result in a determination that the
species be removed from the list (Part III);

(3) Estimates of the time required and the cost to carry out those measures needed to achieve
the Plan’s goal and intermediate steps toward that goal (Part V.1).

Recovery plans are neither self-implementing nor legally binding. Rather, approved recovery
plans effectively constitute a USFWS guidance document on that listed species or group of
species, thereby serving as a logical path from what is known about the species’ biology, life
history, and threats to a recovery strategy and program. In some cases, recovery plans are
followed by other Federal agencies in order to meet the provisions of 2(c)(1) and 7(a)(1) of the
ESA, which require Federal agencies to utilize their authorities in carrying out programs for the
conservation of endangered and threatened species. Agency regulations and policies (e.g., those
implementing the National Forest Management Act) may also require management under
recovery plan guidelines. In addition, international, state, and local governments often follow
the recommendations of recovery plans in species-conservation efforts.

2. Recovery Teams

To develop scientifically credible recovery plans for listed species, the U.S. Fish and Wildlife
Service (USFWS) may appoint recovery teams comprised of scientists and resource specialists
with expertise either on the species being considered or with other relevant knowledge. In the
case of the Mexican spotted owl, the USFWS appointed the Mexican Spotted Owl Recovery
Team (Recovery Team). A list of Recovery Team members and their areas of expertise can be
found in Appendix A.



3. Recovery Plan Revisions

The recovery planning guidance states: “A revision is a substantial rewrite of at least a portion
of a recovery plan and is usually required if major changes are required in the recovery strategy,
objectives, criteria, or actions” (USDC NMFS and USDI USFWS 2010). A revision may be
required when new threats to the species are identified, when research uncovers new life history
traits or threats that have significant recovery ramifications, or when the current plan is not
achieving its objectives. In some cases, a revision may be undertaken when a significant amount
of time has passed and a number of updates have been completed. Section 4(f)(4) of the ESA
requires that, prior to approval of a revised recovery plan, the public shall be notified and
allowed the opportunity to review and comment on the revision.

4. Revised Mexican Spotted Owl Recovery Plan

The subject of this plan is the Mexican spotted owl. The U.S. Department of the Interior (USDI)
USFWS added the Mexican spotted owl (spotted owl or owl) to the List of Threatened and
Endangered Wildlife (50 CFR 17.11) as a threatened species, effective 15 April 1993. The
Recovery Plan for the Mexican Spotted Owl (Recovery Plan; USDI USFWS 1995) was
completed by USFWS Region 2 (Southwest Region) on 16 October 1995. Since that time, we
have acquired new information on the biology, status, distribution, and other aspects of the
Mexican spotted owl’s life history. This Recovery Plan for the Mexican Spotted Owl, First
Revision, revises the 1995 plan, incorporating new information on the species biology, threats,
and recovery needs, and outlines a comprehensive program for the species’ recovery.

A conceptual flowchart depicting the philosophy underlying the Recovery Plan is provided by
Figure 1, below. As a more specific guide through this plan revision, Table 1 (Part I1.8.B)
displays an index of the “crosswalk” from the threats identified in Part II of the Recovery Plan to
the management recommendations presented in Appendices C and D of the Recovery Plan.
Implementing the recovery actions in the original Recovery Plan has resulted in various updates,
clarifications, and changes to Recovery Plan recommendations that will lead the species to
recovery (see Part [.5. below). There have been changes in land management emphasis, relevant
statutes and regulations, and specific threats to the species necessitating re-examination and,
ultimately, further revision of the management recommendations (Appendix C: General
Management Recommendations and Appendix D: Threat-specific Management
Recommendations). Monitoring recommendations in the original Recovery Plan have been
modified (Part V.2 and Appendix F - Monitoring), and the implementation and cost schedule has
been updated (Part V.1). A summary of changes and rationales for them is provided in Parts
[.1.5 and I.1.6 below.
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Figure 1. Conceptual flowchart depicting the Recovery Plan’s approach to recovering the Mexican
spotted owl

5. Primary Differences From the 1995 Recovery Plan

With new knowledge and experience garnered from implementation of the 1995 Recovery Plan,
a number of substantive changes were made in the revision. These include:

Part II:

e Includes an ESA five-factor listing analysis

e Changes Recovery Units to Ecological Management Units to conform to FWS policy.

e Provides a more explicit definition of an owl site

e Merges Southern Rocky Mountain (SRM)-Colorado and SRM-New Mexico EMUs into
one (SRM)

e Revises boundary between Colorado Plateau and SRM to reflect ecological differences
between the two EMUs

e Extends boundary of Basin and Range East EMU into Texas to incorporate verified
sightings and suspected habitat

e Reduces the size of the Basin and Range West EMU by removing much of the western
part where there are no records of owls and little, if any, known owl habitat

e Adds descriptions of canyon cover types as they relate to the owl

e Provides a clearer definition of riparian habitats as they relate to the owl



Parts I1-V:
e Revise delisting criteria to reflect changes in monitoring requirements (Part I1I)

Appendices A — H:

e Provide a more explicit definition of an owl site (Appendix C)

e Update management recommendations given new information (Appendices C and D)

e Remove reserved lands from automatic inclusion as protected areas (Appendix C)

e Remove steep slopes from automatic inclusion as protected areas (Appendix C)

Delineate activities that can be conducted inside of PACs and further specifies activities

to occur within and outside of cores. This involves allowing up to 20% of the total PAC

area (external to the core) within an EMU to be treated to meet restoration and fuels-

reduction objectives.

Provide guidance for removing PAC status from areas so designated

Rename “restricted habitat” to “recovery habitat” to more appropriately reflect the intent

Develop desired future conditions (DFCs) for owls as targets to guide management

Provide threat-specific management recommendations for noise, recreation, energy

development, land development, water development, grazing, insects and disease, fire

suppression and related activities, prescribed-fire and wildland-fire use, research, West

Nile virus (Appendix D).

e Describe a new approach to monitor owl populations based on owl occupancy (Appendix
F)

e Describe a new approach to monitor owl habitat using Forest Inventory Assessment
(FTA) data (Part V.2 and Appendix F)

e Include a survey protocol as an appendix (Appendix E).

6. Final Remarks on this Recovery Plan

The Mexican Spotted Owl Recovery Plan, First Revision is based on the best available science.
When published papers were not available, the Recovery Team conducted analyses and
modeling to inform the development of management recommendations. The management
recommendations should not be considered the end point. Rather, they represent a starting point
whereby they can be adjusted and improved as new information is acquired.

The Recovery Plan sets forth recommendations for management and monitoring of the spotted
owl. Both are key to the eventual recovery of the owl as management proceeds within an
adaptive framework whereby monitoring is used to assess the efficacy of management actions.
The Recovery Plan requires a landscape approach. Landscape modeling and analysis are critical
in evaluating the distribution of owls and habitats, identifying areas where threats are greatest,
and then applying plan recommendations in such a way as to sustain and improve owl habitat.

Management recommendations represent a combination of protective and proactive measures.
Areas currently occupied by owls require the greatest protection to ensure continued occupancy,
reproduction, and survival. By no means, however, does this translate to a hands-off approach.
In some cases, protection of these areas requires active intervention to sustain desired future
conditions and to reduce risk of habitat-reducing wildfire. These interventions should be done
after careful analysis and planning to ensure that actions taken are necessary and prudent.

4



Forests do not retain their characteristics in perpetuity. They become established, grow, and then
enter senescence and lose characteristics favored by owls. As a result, landscapes are dynamic
and management must look into the future. As nest/roost stands are lost to natural and unnatural
causes, replacement areas should be in the queue ready for owls to occupy them. This is the
intent of nest/roost replacement habitat within recovery habitats. Their development will require
a balance between intervention and being allowed to develop naturally in absence of
intervention. Management should strive to plan well into the future to ensure that an adequate
proportion of the landscape in suitable nest/roost conditions to sustain owl populations.

I1. BACKGROUND

The following summarizes the biology and ecological relationships of Mexican spotted owls.

We intend for this to be an overview of biological characteristics of this subspecies, including
those germane to recovering its populations. We emphasize information developed since the
original Recovery Plan was published (USDI FWS 1995). Although information gaps still exist,
our understanding of the Mexican spotted owl’s natural history has increased since 1995. For
example, the number of Mexican spotted owls known to dwell in rocky canyon environments has
increased greatly. We also have new information on how to predict spotted owl habitat, effects
of fire on the owls and their habitat, and estimates of demographic parameters for a few
populations. Because the following summary is a brief overview, we urge interested readers to
explore Appendix B — Ecology of the Mexican Spotted Owl for a more comprehensive review of
scientific literature addressing ecological relationships of Mexican spotted owls.

1. Taxonomy

The Mexican spotted owl (Strix occidentalis lucida) is one of three subspecies of spotted owl
recognized by the American Ornithologists’ Union (AOU) in the last checklist to include
subspecies designations (AOU 1957:285). The other two subspecies are the northern (S. 0.
caurina) and the California (S. 0. occidentalis) spotted owls (Figure B.3 in Appendix B). The
Mexican subspecies is geographically isolated from both the California and northern subspecies.
Studies suggest that the Mexican spotted owl has been isolated genetically from the other
subspecies for considerable time (Barrowclough and Gutiérrez 1990; but see also Funk et al.
2008).

Two other species within the genus Strix occur north of Mexico: barred (S. varia), and great
gray owls (S. nebulosa). The great gray owl is a northern species that does not occur within the
range of the Mexican spotted owl. Historically, barred owls also did not occur in sympatry with
Mexican spotted owls within the United States. However, unconfirmed sightings of both species
have been reported from the vicinity of Big Bend National Park in southern Texas in recent times
(Wauer 1996), and there are recent confirmed records of barred owls in northern New Mexico
(Williams 2005, cited in Cartron 2010). Whether these confirmed records indicate a range
expansion by barred owls or simply vagrant individuals is unknown at this time.

Barred owls recently have expanded their range into the Pacific Northwest and California
(Gutiérrez et al. 2004, Haig et al. 2004b); they appear to be both displacing territorial spotted



owls and hybridizing with spotted owls there, are seen as a significant threat to continued
viability of northern spotted owls (Gutiérrez et al. 2004). Given the situation in the Pacific
Northwest with northern spotted owl/barred owl hybrids, it seems likely that hybridization
between Mexican spotted owls and barred owls could occur if barred owls expand their range
into the range of the Mexican spotted owl.

In Mexico, barred owls and another member of the Strix genus, fulvous owls (S. fulvescens), are
found. The ranges of the Mexican spotted and barred owl may or may not overlap in Mexico
(Williams and Skaggs 1993, Howell and Webb 1995); little is known about local distributional
patterns and habitats occupied in this zone of apparent overlap (Enriquez-Rocha et al. 1993).
The fulvous owl does not appear to be sympatric with spotted owls in Mexico (but it may
overlap the distribution of the barred owl slightly; Holt et al. 1999).

2. Description

Mexican spotted owls are identified by sight and sound. Surveys imitating their calls at night
often are used to find general areas occupied by the owls, followed by surveys during the day to
visually confirm occupancy of sites and record a specific location. In addition, plumage can be
used to categorize the age of individuals.

A. Appearance

The Mexican spotted owl is a medium-sized owl without ear tufts. Spotted owls are mottled
with irregular white spots on its brown abdomen, back, and head (Figure B.4 in Appendix B).
The three subspecies of spotted owls also exhibit color variation in their plumage. The white
spots of the Mexican spotted owl are generally larger and more numerous than in the other two
subspecies, giving it a lighter appearance. Wing and tail feathers are dark brown barred with
lighter brown and white and, unlike most owls in North America, spotted owls have dark eyes
(Gutiérrez et al. 1995).

Adult male and female spotted owls are similar in plumage; however, females are larger, on
average, than males. Juveniles, subadults, and adults can be distinguished by plumage
characteristics (Forsman 1981, Moen et al. 1991). Juvenile spotted owls (hatchling to
approximately five months) have a downy appearance (Figure B.4 in Appendix B). Subadults (5
to approximately 26 months) closely resemble adults, but they have pointed tail feathers with a
pure white terminal band (Forsman 1981, Moen et al. 1991). The tail feathers of adults (>27
months) have rounded tips, and the terminal band is mottled brown and white (Figure B.5 in
Appendix B).

B. Vocalizations

The spotted owl, being territorial and primarily nocturnal, is heard more often than seen. It has a
wide repertoire of calls (Forsman et al. 1984, Ganey 1990). Most calls are relatively low in pitch
and composed of pure tones (Fitton 1991), thus are well-suited for accurate, long-distance
communication through areas of relatively dense vegetation (Fitton 1991, see also Morton 1975,
Forsman et al. 1984). Male and female spotted owls can be distinguished by their calls (Figure



B.5 in Appendix B). Males have a deeper voice than females (Forsman et al. 1984) and
generally call more frequently than females (Ganey 1990:Fig. 2). The most common
vocalization, used more often by males than females (Ganey 1990, Kuntz and Stacey 1997), is a
series of four unevenly spaced hoots (see also Forsman et al. 1984, Fitton 1991). Females
frequently use a clear whistle ending with an upward inflection as well as a series of sharp barks
(Forsman et al. 1984, Ganey 1990:Fig. 1).

Mexican spotted owls call mainly during March to November and are relatively silent from
December to February (Ganey 1990), although spontaneous calling has been heard during all
months (J. L. Ganey, Rocky Mountain Research Station, unpublished data). Calling activity
increases from March through May (although nesting females are largely silent during April and
early May) and then declines from June through November (Ganey 1990:Fig. 3). Ganey
(1990:Fig. 4) reported that calling activity was greatest during a two-hour period following
sunset, with smaller peaks four to eight hours after sunset and again just before sunrise.

3. Distribution

The Mexican spotted owl occurs in forested mountains and canyonlands throughout the
southwestern United States and Mexico (Gutiérrez et al. 1995, Ward et al. 1995; Appendix B - 3:
Distribution). It ranges from Utah, Colorado, Arizona, New Mexico, and the western portions of
Texas south into several States of Mexico (Figure 2; Figure B.3 in Appendix B). Whereas this
owl occupies a broad geographic area, it does not occur uniformly throughout its range (USDI
USFWS 1995). Instead, the owl occurs in disjunct areas that correspond with isolated mountain
ranges and canyon systems. In the United States, the majority of owls are found in National
Forests; however, in some areas of the Colorado Plateau Ecological Management Unit, owls are
found only in rocky-canyon habitats, which primarily occur on NPS and BLM lands (Table B.2
in Appendix B).

The current distribution of Mexican spotted owls generally follows its historical extent, with a
few exceptions (Ward et al. 1995). Although we know of recent winter records, the owl has not
been reported recently as a nesting species in riparian corridors outside of prominent canyons
along low-elevation or mid-elevation rivers and creeks in Arizona, New Mexico, and historically
documented areas in southern Mexico (Williams 1993, Ward et al. 1995). Previously occupied
riparian communities in the southwestern United States and southern Mexico have undergone
significant habitat alteration since the historical sightings (USDI USFWS 1993). For example, in
southern Utah and northern Arizona, inundation of Glen Canyon by Lake Powell created a 299
km (186 mi) long and 40 km (25 mi) wide reservoir that may have flooded habitat for a
potentially large subpopulation in the canyonlands region (MacDonald et al. 1991, Willey and
Spotskey 2000). Lake Powell may represent a landscape barrier isolating subpopulations in Utah
from subpopulations in Arizona (Barrowclough et al. 1999).

In Mexico, information on the status of Mexican spotted owls is limited (Tarango et al. 2001).
As in the United States, owl distribution in Mexico appears disjunct (Williams 1993, USDI FWS
1995). The majority of spotted owls has been located in the Sierra Madre Occidental Mountain
range (Williams 1993), which includes the states of Chihuahua, Sonora, Sinaloa, Durango, San
Luis Potosi, Aguascalientes, Zacatecas, Jalisco, Nayarit, Queretaro, and Guanajuato. It is not



known if the distribution of spotted owls in Mexico has changed nor how many additional sites
have been recorded since 1995.

A. Ecological Management Units (EMUSs)

The Mexican spotted owl occupies many habitat types scattered across a diverse landscape. In
addition to this natural variability in habitat influencing owl distribution, human activities also
vary across the owl’s range. The combination of natural variability, human influences on owls,
international boundaries, and logistics of implementation of the Recovery Plan necessitates
subdivision of the owl range into smaller management areas. The 1995 Recovery Plan
subdivided the owl’s range into 11 “Recovery Units” (RUs): six in the United States and five in
Mexico. In this revision of the Recovery Plan, we renamed RUs as “Ecological Management
Units” (EMUs) to be in accord with current FWS guidelines (USDC NMFS and USDI USFWS
2010). We divide the owl range within the United States into five EMUs: Colorado Plateau
(CP), Southern Rocky Mountains (SRM), Upper Gila Mountains (UGM), Basin and Range-West
(BRW), and Basin and Range-East (BRE) (Figure 2). The SRM EMU was created by merging
the former Southern Rocky Mountain-New Mexico and Southern Rocky Mountain-Colorado
RUs. We also continue to recognize the five EMUs identified in the original recovery plan
(USDI USFWS 1995) for Mexico: Sierra Madre Occidental-Norte, Sierra Madre Oriental-Norte,
Sierra Madre Occidental-Sur, Sierra Madre Oriental-Sur, and Eje Neovolcanico (Figure 8).

As with RUs in the original Recovery Plan, we use EMUs as geographical subdivisions of the
owl range to organize owl recovery efforts. The EMUs allow localized Working Teams of
resource managers to coordinate their efforts and share information about owls and owl habitat
across administrative boundaries. These Working Teams (see Appendix A) provide an
opportunity for interested parties to participate in discussions affecting owl management in a
more local area. In addition to activities described in this Plan, the Working Teams may choose
to develop and recommend actions they deem necessary to gather information or further owl
recovery at the local level.

The boundaries of the 1995 EMUs and the estimate of the species’ range extent were based on
the best information available when the Recovery Plan was written. Since 1995, additional
information has clarified the expected extent of the species range and led to changes in U.S.
EMU boundaries. These changes are discussed below.

a. UNITED STATES — Ecological Management Units

In the following sections, we describe dominant physical and biotic characteristics, patterns of
owl distribution and habitat use, and the dominant patterns of land ownership and land use within
each EMU. We primarily emphasize the U.S. portion of the owl range, with briefer discussion of
the Mexico portion. To assist with the transition from the 1995 Plan to this new version, each
narrative starts with a brief description of the changes to the EMU configuration since 1995.

We identified the five EMUs based on the following considerations (in order of importance):
(1) physiographic provinces,
(2) biotic regimes,



(3) perceived threats to owls or their habitat,
(4) administrative boundaries, and
(5) known patterns of owl distribution.

It is important to note that owl distributional patterns were a minor consideration in EMU
delineation, and EMUs do not necessarily represent discrete populations of owls. In fact,
movement of individuals between EMUs has been documented (Ganey and Dick 1995).

We used four major physiographic provinces in delineating EMUs in the United States: the
Colorado Plateau, Basin and Range, Southern Rocky Mountains, and Upper Gila Mountains
(Wilson 1962, Bailey 1980). We considered both administrative boundaries of federal agencies
and locations of major highways to simplify implementation of the Plan for the Working Teams
described above.

Box 1. DEFINING OWL SITES

Our definition of an owl site strives to achieve a balance between being overly inclusive and

overly exclusive. An overly inclusive definition could result in PACs where they are not

needed; an example might be the detection of a transient owl. In contrast, an overly exclusive

definition could result in failure to designate a PAC in an area occupied by >1 spotted owl.

While recognizing the need for balance, we also recognize serious consequences of failing to

properly manage occupied owl habitat as the result of an overly exclusive definition. With

those considerations in mind, we consider a site to be occupied if any of the following

scenarios occur:

1. One daytime location (visual or auditory) of >1 Mexican spotted owl within the breeding
season (Mar-Aug);

2. Two nighttime auditory detections within 500 m (0.31 mi) of each other during the
breeding season (Mar-Aug), separated by at least one week;

3. Two owls of different sexes heard on the same night within 500 m (0.31 mi) of each
other; or

4. Locating one or more owls born during that breeding season (young-of-the-year) prior to
1 September.

The above criteria assume that daytime detections provide stronger evidence of owl
residency than nocturnal detections, and that little dispersal occurs during the survey season.
These assumptions are supported in the literature (see Part I and Appendix B). The 500 m
(0.31 mi) distance seems reasonable based on current knowledge of movement patterns of
radio-marked owls and results of demographic studies involving uniquely banded owls (see
Part I and Appendix F).

PAC:s are intended to protect the activity center of a single owl territory. Therefore, these
criteria should not be interpreted to mean that multiple PACs need be drawn in areas where
multiple detections may represent a single owl territory. In such cases, biologists should use
their professional judgment in determining whether or not additional PACs are necessary or
in creating PACs larger than 243 ha (600 ac). If biologists from land-management agencies
are unsure how best to proceed, we encourage them to work with the appropriate FWS
offices and the state wildlife agency in designating PACs.
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I. Colorado Plateau (CP)

In this revision of the 1995 Recovery Plan, we have significantly enlarged the CP EMU (Figure
3). We moved the eastern boundary farther east to approximate a physiographic province line in
Colorado. We based this change on our assumption that the EMUs should reflect areas of
similar habitat, if possible. We moved the northern extent of the EMU to include known owls at
Dinosaur National Monument and in similar canyon habitats nearby.

The CP EMU roughly coincides with the Colorado Plateau Physiographic Province, with the
exception that the southern end of the plateau is included in the Upper Gila Mountains EMU (see
below). It includes most of eastern and southern Utah plus portions of northern Arizona,
northwestern New Mexico, southwestern Wyoming, and western Colorado. Major landforms are
interior basins and high plateaus dissected by deep canyons, including the canyons of the
Colorado River and its tributaries (Williams 1986).

Grasslands and shrubsteppes dominate the CP EMU at lower elevations, with woodlands and
forests predominant at higher elevations (Bailey 1980, West 1983). Pinyon pine and various
juniper species are the primary tree types in the woodland zone (see Appendix I for scientific
names of tree species). A montane zone extends over areas on the high plateaus and mountains
(Bailey 1980). Forest types in this zone include ponderosa pine, mixed-conifer, and spruce-fir.
Conifers may extend to lower elevations in canyons. Deciduous woody species dominate
riparian communities found along streams.

Figure 3 illustrates the currently known distribution of Mexican spotted owls in this EMU; the
owl reaches the northern limit of its documented range here. Owl habitat appears to be naturally
fragmented in this EMU, with most owls found in disjunct canyon systems or on isolated
mountain ranges. In Utah, breeding owls primarily inhabit deep, steep-walled canyons and
hanging canyons. These canyons typically are surrounded by terrain that does not appear to
provide nest/roost habitat but may provide foraging habitat for spotted owls (Willey 1993).
Owls also apparently prefer canyon terrain in southwestern Colorado, such as the known owl
locations in and around Mesa Verde National Park. In northern Arizona and northwest New
Mexico, owls have been reported in both canyon and montane forest situations (Ganey and Dick
1995).

Looking simply at land ownership, and not at presumed owl habitat, Federal lands account for
46% of the CP EMU (Table 5 and Figure 3). Tribal lands collectively total 27%, with the largest
tribal entity being the Navajo Reservation. Private ownership accounts for 19%, and State lands
4%. Approximately 15% of all known owl sites recorded since 1989 occur in the CP EMU. Of
the 197 owl sites documented for this EMU, most have been located on NPS lands (62.4%),
followed by BLM lands (22.8%), and then USFS lands (14.2%; Table B.2 in Appendix B). One
owl site has been documented on Utah Department of Natural Resources lands and an unknown
number occur on Tribal lands.

Recreation ranks as a primary land use within CP because of high recreation pressure on public

lands. The potential for recreation to affect owl presence and recovery is compounded by the
terrain, with owls established in narrow canyons having less opportunity to move away from
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human activity. Activities such as hiking, camping, hunting, rock climbing, mountain biking,
and off-road vehicle use occur in owl habitat within the EMU. Forest and fire management are
important land activities on Forest Service, National Park Service, and Tribal lands. In addition,
commercial enterprises take place in the EMU; particularly important are livestock grazing,
timber cutting, coal and uranium mining, and oil and natural gas development. Roads, clearing
of vegetation, and human disturbance accompany these activities and have the potential to
impact owls here.

ii. Southern Rocky Mountains (SRM)

We made two principal changes to the SRM EMU in this revision. First, we merged the former
Southern Rocky Mountain — Colorado and the Southern Rocky Mountain — New Mexico EMUs
(Figure 4). This change was deemed appropriate because management of owls and their habitat
did not differ significantly between the two states, and the habitat is similar enough to allow
managers to find common solutions to owl management issues. Second, we adjusted the new
boundary on the western extent to better follow ecological breaks in habitat between the SMR
and CP EMUs.

The SRM EMU falls partly within the Southern Rocky Mountains Physiographic Province and
partly within the Colorado Plateau Ecoregion (Bailey 1980). Mountain ranges characterize the
EMU. Vegetation varies from grasslands at low elevations through pinyon-juniper woodlands,
interior shrublands, ponderosa pine, mixed-conifer and spruce-fir forests, to alpine tundra on the
highest peaks (Daubenmire 1943).

This EMU boundary extends to the Wyoming state line based on historical owl records and
similarity of habitat (Webb 1983); further owl surveys would help define a more ecologically
appropriate range line here. Though found primarily in canyons in this EMU, the owls also
occupy forest habitat types. The canyon habitat often has mature Douglas-fir, white fir, and
ponderosa pine in canyon bottoms and on the north- and east-facing slopes. Ponderosa pine
grows on the more xeric south and west-facing slopes, with pinyon-juniper growing on the mesa
tops.

Federal lands encompass 50% of the SRM EMU, with the majority administered by the U.S.
Forest Service (USFS), followed by the BLM and NPS (Table 5 and Figure 4). Approximately
43% is private lands, 4% is State lands, and 3% is Tribal lands. Approximately 6% of all
Mexican spotted owl sites occur in SRM EMU (Table B.2 in Appendix B). Most of the 71 owls
reported for this EMU were documented on USFS lands (83.1%), followed by BLM lands
(14.1%). Two sites are known for privately owned lands (Table B.2 in Appendix B). We do not
know how many occur on Tribal lands.

Land-use practices throughout the SRM EMU include recreation, ecological restoration,
firewood cutting, livestock production, mining, forest fuels management, and energy
development, including the associated human presence and development that accompany these
uses. Recreational activities include downbhill and cross-country skiing, off-road driving, rock
climbing, backpacking, camping, hiking, and mountain biking. Transportation and urban
development are also considered likely threats to spotted owl habitat in the SRM EMU. In
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particular, urban development along the Front Range of Colorado may threaten owl wintering
habitat.

iii. Upper Gila Mountains (UGM)
We did not deem any changes necessary to the configuration of the UGM EMU in this revision.

This EMU (Figure 5) primarily is based on the Upper Gila Mountains Forest Province (Bailey
1980), but also includes the southern end of the Colorado Plateau Ecoregion. Williams (1986)
refers to this area as the Datil-Mogollon Section, part of a physiographic subdivision transitional
between the Basin and Range and Colorado Plateau Provinces. This complex area consists of
steep mountains and deep, entrenched river drainages dissecting high plateaus. The Mogollon
Rim, a prominent fault scarp, bisects the UGM EMU.

McLaughlin (1986) described a “Mogollon” floral element in this region. The vegetation ranges
from grasslands at lower elevations through pinyon-juniper woodlands, ponderosa pine, mixed-
conifer, and spruce-fir forests at higher elevations. Many canyons contain stringers of deciduous
riparian forests, particularly at low and middle elevations. The UGM EMU contains the largest
contiguous ponderosa pine forest in North America, an unbroken band of forest 40 to 64 km (25
to 40 mi) wide and approximately 483 km (300 mi) long extending from north-central Arizona to
west-central New Mexico (Cooper 1960).

Mexican spotted owls are widely distributed and use a variety of habitats within the UGM EMU.
Spotted owls are most common in mixed-conifer forests dominated by Douglas-fir and/or white
fir and canyons with varying degrees of forest cover (Ganey and Balda 1989a, Ganey and Dick
1995, Ward et al. 1995). Spotted owls also occur in ponderosa pine-Gambel oak forest, where
they are typically found in stands containing well-developed understories of Gambel oak (Ganey
and Dick 1995, Ganey et al. 1999).

Federal lands, mostly USFS, encompass 67% of the UGM EMU (Table 5 and Figure 5). Tribal
lands account for 17%, privately owned lands 12%, and State lands 4%. The largest known
population of Mexican spotted owls occurs in this EMU, accounting for approximately 63% of
all known owl sites (Table B.2 in Appendix B). All of the 684 known owl sites occur on USFS
lands within unknown numbers occurring on Tribal lands (Table B.2 in Appendix B). Many
spotted owls are found in wilderness areas in this EMU; the Gila Wilderness supports the largest
known wilderness population (Ganey et al. 2008).

Major land uses within the UGM EMU include fuels reduction, ecological restoration, livestock
production, and recreation. Fuelwood harvest, for both personal and commercial use, occurs
across much of the UGM EMU. Livestock grazing is common on USFS lands and large portions
of the Fort Apache and San Carlos Indian Reservations. In addition, recreational activities such
as hiking, camping, and hunting attract many people to this EMU.
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Iv. Basin and Range-West (BRW)

We made one significant change to the BRW EMU in this revision. Because the southwestern
extent of the previous BRW EMU included large areas that did not provide spotted owl habitat,
we modified the EMU boundary to omit this area (Figure 6). For convenience, we used
highways to define the new southwestern boundary. This boundary does not necessarily denote
the true ecological extent of owl occurrence

The Basin and Range Area Province (Bailey 1980) provided the basis for two EMUs. We
subdivided the Basin and Range area into eastern and western EMUSs using the Continental
Divide as the partition. We based the division on differences in climatic and floristic
characteristics between these areas. The BRW EMU flora is dominated by Madrean elements,
while the BRE EMU shows more Rocky Mountain affinities (Brown et al. 1980, Dick-Peddie
1993).

Geologically, the BRW EMU exhibits numerous fault-block mountains separated by valleys
(Wilson 1962). Complex faulting and canyon carving define the physical landscape within these
mountains. Vegetation transitions from desert scrubland and semi-desert grassland in the valleys
upward to montane forests. Montane vegetation includes interior chaparral, encinal (evergreen
oak) woodlands, and Madrean pine-oak woodlands at low and middle elevations, with ponderosa
pine, mixed-conifer, and spruce-fir forests at higher elevations (Brown et al. 1980). Isolated
mountain ranges are surrounded by Sonoran and Chihuahuan desert basins.

Mexican spotted owls occupy a wide range of habitat types within the BRW EMU. The majority
of owls occur in isolated mountain ranges where they inhabit encinal oak woodlands, mixed-
conifer, pine-oak, and riparian forests, and rocky canyons (Ganey and Balda 1989a, Duncan and
Taiz 1992, Ganey et al. 1992, Ganey and Dick 1995).

Federal lands encompass 40% of the BRW EMU, mostly administered by the USFS followed by
the BLM and a small portion by Department of Defense (DoD) and NPS (Table 5 and Figure 6).
Privately owned lands amount to 27%, State lands 25%, and Tribal lands (mainly the San Carlos
Apache Reservation) 7%. Approximately 12% of all owl sites documented for the United States
are found within this EMU. Ofthe 161 owl sites in this EMU, most occur on USFS lands
(96.3%), and the majority of these sites occur in the Coronado National Forest. The other six
owl sites occur on DoD (Fort Huachuca) lands (Table B.2 in Appendix B). Also an unknown
number occur on Tribal lands.

Recreation dominates land use within the BRW EMU. Activities such as hiking, bird-watching,
camping, off-road driving, and hunting are particularly popular. Livestock grazing is
widespread, but it is most intensive at low and middle elevations. Urban and rural development
and mining activities occur in portions of the EMU. Timber harvest occurs mainly on the San
Carlos Apache Indian Reservation. The Coronado, Prescott, and Tonto National Forests have
active fuels reduction and forest management programs in place to reduce fire hazard, implement
ecological restoration, and provide community protection. Military training maneuvers take
place in and around Mexican spotted owl habitat on Fort Huachuca Army Base.
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V. Basin and Range-East (BRE)

We extended the southeastern boundary of the BRE EMU to incorporate portions of West Texas.
This change was based primarily on recent sightings of Mexican spotted owls in the Davis and
Chisos Mountains of Texas (Bryan and Karges 2001, J. P. Ward, unpublished data). There also
are unverified sightings of Strix owls in and near Big Bend National Park, and there may be
potential owl habitat along the Rio Grande River in that area that has not been effectively
surveyed for owls (Peterson and Zimmer 1998).

We delineated the BRE EMU (Figure 7) based on the Basin and Range Area Province and the
Desert and Steppic Ecoregions (Bailey 1980). This EMU is characterized by numerous parallel
mountain ranges separated by alluvial valleys and broad, flat basins. The climate features mild
winters, as indicated by the presence of broad-leaved evergreen plants at relatively high
elevations (USDA FS 1991).

Regional vegetation transitions from Chihuahuan desert scrubland and Great Basin grasslands at
lower elevations, through Great Basin woodland (pinyon-juniper) at middle elevations, to petran
montane coniferous forests at high elevations (Brown et al. 1980, Dick-Peddie 1993). Montane
habitat includes ponderosa pine, mixed-conifer, Madrean pine-oak, and spruce-fir forests and is
patchily distributed throughout the higher mountain ranges. Cottonwood bosques as well as
other riparian vegetation exist along the Rio Grande corridor. Montane and especially riparian
plant communities have been altered considerably by human activities.

Mexican spotted owls occur in the isolated mountain ranges and in deep reticulated canyons
scattered across this EMU. They are most common in mixed-conifer forest but are also found in
ponderosa pine and Madrean pine-oak forests, riparian habitats, and pinyon-juniper woodland
(Skaggs and Raitt 1988, Ward et al. 1995, Bryan and Karges 2001, Mullet 2008). The owl has
been found within mixed-conifer and deep rocky canyon habitat in the Guadalupe Mountains
National Park (McDonald et al. 1991, Mullett 2008).

Of the BRE EMU land area, Federal lands comprise 35%, private lands 38%, State lands 13%,
and Tribal lands 4% (Table 5 and Figure 7). Approximately 14% of all owl sites reported for
U.S. lands occur in the BRE EMU (Table B.2 in Appendix B). Of the 188 sites recorded for this
EMU, most occur on USFS lands (82.4%) and are primarily concentrated in the Sacramento
Mountains of New Mexico in the Lincoln National Forest. Another 17% of these sites are on
NPS lands (Table B.2 in Appendix B). Five sites are on private lands, primarily The Nature
Conservancy lands, and an unknown number occur on Tribal lands.

Dominant land uses within the BRE EMU include forest management and livestock grazing.

Recreational activities such as off-road driving, skiing, hiking, camping, and hunting also are
locally common within this EMU.
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b. MEXICO — Ecological Management Units

The five EMUs in Mexico include: Sierra Madre Occidental — Norte; Sierra Madre Oriental —
Norte; Sierra Madre Occidental — Sur; Sierra Madre Oriental — Sur; and Eje Neovolcanico
(Figure 8). We used three major physiographic provinces in the delineation: Sierra Madre
Occidental, Sierra Madre Oriental, and Sistema Volcanico Transversal (Cuanalo et al. 1989).
Criteria we used to delineate EMUs in Mexico were similar to those used in the United States.
These criteria, listed in order of importance, were:

(1) distribution of the spotted owl,

(2) local vegetation,

(3) physiographic features,

(4) administrative boundaries, and

(5) potential threats to the conservation of the owl and its habitat.

Mexican spotted owl distribution is disjunct across Mexico. Williams and Skaggs (1993) report
spotted owls at 53 locations in 11 mainland Mexican States. These were partitioned by Ward et
al. (1995) into 35 historical (pre-1989) and 18 current (since 1989) sites (see Young 1996 for
additional sites discovered in the Mexican State of Chihuahua). Although vegetation types differ
throughout each EMU, oak and pine-oak forest types appeared to be commonly associated with
owl habitat in most or all EMUs. These oak species included Quercus resinosa, Q. gentryi, Q.
eduardii, Q. grisea, Q. chihuahuensis, Q. potosina/Q. laeta, and Q. coccolobifolia. Pinus
teocote was the most common pine species occurring on upper mesas and occasionally on north-
facing slopes in some areas where owls were found. Land uses within all EMUs include timber
cutting, cattle and sheep grazing, fuelwood gathering, and clearing forested areas for agriculture.
Although these land uses are practiced in different amounts throughout each EMU, the majority
occur within ejidos (communally-operated land).

Several Natural Protected Areas (Areas Naturales Protegidas) in Mexico have records of this
species (Table 6) and others have potential habitat but no records of spotted owls (Table 7). The
Zona Sujeta a Conservacion Ecologica “Sierra Fria” in Aguascalientes is a state protected area
where pairs of owls have been documented in six different localities: Barranca El Tiznado,
Cueva Prieta, El Carrizal, El Pinal, El Tejamanil, and La Angostura. Since nests have not been
found, it is unclear if the species nests in the area (Marquez-Olivas et al. 2002).

There are also records of the Mexican spotted owl in the Reserva de la Biosfera de la Michilia, a
Federal protected area in southeastern Durango. According to Garza-Herrera (1999), the species
distribution in this Reserve is above 2,330 m (1.46 mi) in conifer and pine-oak forest. He also
mentions a crude density of 0.054 owls/km” (0.021 owls/mi’), which is lower than previously
reported elsewhere in its range (0.105 to 0.273 owls/km?, or 0.041 to 0.105 owls/mi’; Garza-
Herrera 1999).

The following narratives describe dominant physical and biotic attributes, distribution of owls,
and land administration and ownership of each unit. Where available, we provide a brief
description of potential threats to the owl.
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i. Sierra Madre Occidental-Norte

Covering an enormous area, the Sierra Madre Occidental - Norte includes parts of the States of
Chihuahua, Sinaloa, Durango, and Sonora. In general, this area is characterized by isolated
mountain ranges surrounded by both narrow and wide valleys. Vegetation communities consist
of pine-oak forest, tropical deciduous forest, oak forest, microphyll shrub, and grassland.

Mexican spotted owls have been reported in the northern and western portions of this EMU. A
recent study in Sonora found 12 sites in isolated mountain ranges (Cirett-Galan and Diaz 1993).
The owls occupied canyons and slopes with various exposures, and most were found in pine-oak
forest. In portions of Chihuahua, 25 owls were located at 13 different localities in several
mountain ranges (Tarango et al. 1997). Most owls were found in small, isolated patches of pine-
oak forest in canyons. Records for the State of Sinaloa are limited. There are at least two
records from the high Rancho Liebre Barranca, near the Sinaloa-Durango State line (Williams
and Skaggs 1993). These sites were described as deep canyons containing pine-oak and
subtropical vegetation (Alden 1969).

A study by CONANP (National Commission on Natural Protected Areas) and PRONATURA-
SUR in 2008 concluded that large-scale logging operations in the Sierra Madre Occidental have
destroyed large areas of tree coverage to supply paper and to clear forests in order to prevent
wildfires and the spread of pests (CONANP-Pronatura sur 2008).

ii. Sierra Madre Oriental-Norte

The Sierra Madre Oriental-Norte includes the central portion of the State of Coahuila. This area
is characterized by broad mountain ranges surrounded by valleys. Vegetation consists of
grasslands, mesquite woodland, dwarf oak groves, submontane shrubland, desert shrubland,
crasicaule shrub, and pine-oak and oak forests.

Two owl records are reported for this EMU. At one of these sites an owl was observed roosting
in a canyon bottom under a dense canopy of maples and oaks. Vegetation in the other canyon
was described as “garden-like,” containing pines, oaks, and madrones (Williams and Skaggs
1993).

iii. Sierra Madre Occidental-Sur

The Sierra Madre Occidental-Sur EMU includes parts of the States of Durango, Zacatecas, San
Luis Potosi, Aguascalientes, Jalisco, Nayarit, Queretaro, and Guanajuato. In general, this area is
characterized by isolated mountains, valleys, and severely dissected canyons and gorges.
Vegetation includes mesquite woodland, submontane shrub, grasslands, pine-oak forest,
crasicaule shrub, low tropical deciduous forest, and desert shrubland.

Records exist for Mexican spotted owls in La Michilia Biosphere Reserve. In addition, Mexican
spotted owls have been found in Aguascalientes near the border of Zacatecas, in the Sierra Fria
(Williams and Skaggs 1993, Marquez-Olivas et al. 2003), and in Zacatecas state near Valparaiso
(Bravo-Vinaja et al. 2005). Owl records also exist within Guanajuato State.
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Logging is prohibited in Sierra Fria and security guards inspect every vehicle driving through the
area to stop illegal timber harvest as part of the protected area management (Tarango et al. 2001).

iv. Sierra Madre Oriental-Sur

The Sierra Madre Oriental - Sur includes parts of the States of Coahuila, Nuevo Leon, and
Tamaulipas. This EMU is characterized by long ridges with sharp pinnacles, narrow valleys, and
a few plateaus. Vegetation consists of pine forest, submontane shrublands, dwarf oak, and desert
rosetofilo shrublands.

Mexican spotted owls have been found in the southern portions of Coahuila (Williams and
Skaggs 1993) and in Tamaulipas (Ward et al. 1995). The owls were found in oak, pine, juniper,
and mixed-conifer forests. They were reported to use cliff sites for nesting and roosting. Five
locations have been reported in Nuevo Leon. These sites were described as pine-oak and mixed-
conifer forests with large cliffs having northeast exposures.

In the Sierra Madre Oriental devastating wildfires scorched large areas of old-growth forests.
Two hundred hectares (ha) (494 acres [ac]) of mature forest were lost in El Taray in 2006, and
400 ha (988 ac) were burned in the Municipio de Santiago Nuevo Leo6n in 2008 (CONANP-
Pronatura Noreste 2008). In some areas like the Parque Nacional Sierra de San Pedro Martir,
another threat to forest habitat of the spotted owl is the spread of bark beetles during the dry
season. Since these insects are part of the ecology of the area, the full scope of this problem
should be studied (CONANP 2006).

V. Eje Neovolvanico

The Eje Neovolcanico EMU covers portions of the States of Jalisco, Michoacan, Guanajuato,
Queretaro, Hidalgo, Guerrero, Puebla, Morelaos, Tlaxcala Veracruz, Oaxaca, and Mexico City.
This EMU is characterized by volcanic cones severely dissected by ravines. The area also
includes rounded hills, slopes, and plateaus. Vegetation communities include pine-oak forest,
grassland, low tropical deciduous forest, crasicaule shrub, oak forest, juniper forest, pine forest,
mesquite woodlands, and desert shrublands.

Mexican spotted owls have been reported in Jalisco on the volcano of Cerro Nevado de Colima
(Voacan de Nieve). Vegetation in this area consists of pine-oak forest. One Mexican spotted
owl was collected near the city of Uruapan in the State of Michoacan at Cerro de Tancitaro.
However, this area is now developed and no longer contains owl habitat. Although other states
in this EMU appear to contain suitable owl habitat, Jalisco is the only state known to have recent
records of spotted owls.

In this EMU, increased habitat modifications in proximity to urban areas pose threats to the owl
(Navarro-Sigiienza et al. 2007). Human overpopulation and associated activities such as
agriculture, cattle raising, and other land-uses threaten various organisms (Navarro-Sigiienza et
al. 2007). This area also faces deforestation, illegal extraction of soil and volcanic rocks, illegal
hunting and poaching, burning of natural vegetation to increase cattle forage, and wildfires by
arson, all of which increase threats to the spotted owl (Navarro-Sigiienza et al. 2007).
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4. Definitions of Forest Types and Canyon Habitat

In this Recovery Plan we propose specific guidelines for several forest cover types based on: (1)
considerable evidence that these cover types provide habitat for nesting, roosting, and foraging
activities by Mexican spotted owls (Ganey and Dick 1995); and (2) our desire to target
guidelines for the most appropriate habitats. In addition to a discussion on forest cover types
referenced in this plan, we revised this section from the 1995 Recovery Plan to include a
discussion on canyon cover type.

A. Forest Types

Numerous treatments deal with the concepts of classifying vegetation to cover or habitat types
(e.g., Daubenmire 1952, 1968; Pfister 1989). We will not review these concepts in any depth
here. In general, we accept the view that the basic unit of classification of climax vegetation is
the plant association (Kiichler 1964, Daubenmire 1968, Pfister 1989). These associations are
defined using information on present species composition and successional pathways. However,
under natural disturbance regimes, many southwestern forests may not attain climax conditions,
so application of plan guidelines to plant associations may not be appropriate. For example, in
an analysis of Mexican spotted owl habitat on the Alpine Ranger District, Apache-Sitgreaves
National Forest, we determined that habitat classifications based on current and climax
vegetation gave very different results. Based on current vegetation, important roosting and
nesting habitat was classified as mixed-conifer forest. The same forests would be classified as
spruce-fir based on potential natural vegetation. This demonstrates the need for clear operational
definitions of forest types to be used when applying guidelines under this plan.

In this section, we provide operational definitions for forest types referred to in the plan, and a
simple key to these types. This key will allow land managers to classify lands in a manner
compatible with the recommendations we provide in this plan. A review of literature on
classification of forest types in southwestern forests was provided in the 1995 Recovery Plan and
is not repeated here.

B. Plan Definitions for Forest Types

This classification scheme is primarily concerned with a subset of the available forest types in
the southwestern U.S. We are interested in both potential and existing vegetation.
Consequently, this scheme is a hybrid of classification schemes based on potential vegetation
(series, association, and habitat type) and forest cover types based on existing vegetation.

Three terms used in these definitions require clarification: pure, majority, and plurality. Various
definitions describe a pure stand. Daniels et al. (1979) described pure stands as those where
>90% of the dominant or co-dominant trees are of a single species. Dominant trees are those
whose crown extends above the general level of the main canopy (Helms 1998). The crowns of
co-dominant trees help to form the main canopy in even-aged stands. In uneven-aged stands,
crowns of co-dominant trees are above the crowns of the tree’s immediate neighbors and receive
full light from above and partial light from the sides (Helms 1998). Under this definition, a stand
may have an understory of other species without changing the pure designation. The key to this
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concept is the distinction between the dominant and co-dominant species and the understory
component.

In contrast, Eyre (1980) defined a pure stand as one where >80% of the stocking is by one
species. For purposes of this plan, we use the term pure to refer to any stand where a single
species contributes >80% of the basal area of dominant and co-dominant trees. We use the term
majority to refer to the situation where a single species contributes >50% of the basal area (Eyre
1980). We use the term plurality to refer to the situation where a species (or group of species of
interest) comprises the largest proportion, but not a majority, of a mixed-species stand (Eyre
1980). With these definitions and concepts in mind, we provide definitions for specific forest
types below.

a. Ponderosa Pine (Pinus ponderosa) Forest Type

The ponderosa pine forest type occurs in what Moir (1993) described as the Lower Montane
Coniferous Forest. Forests in this zone are dominated by pines, sometimes co-occurring with
junipers and oaks. The climate is sometimes not conducive for forests, with moisture becoming
limiting in the upper portions of the soil profile during part of the long growing season. We
define the ponderosa pine forest type as:
(1) Any forested stand of the Pinus ponderosa series not included in the Pine-oak Forest
Type (see below), or;
(2) Any stands that qualify as pure (Eyre 1980) ponderosa pine, regardless of the series or
habitat type.

b. Pine-oak Forest Type

A number of habitat types exist in the southwestern United States that could be described as
pine-oak forests. Most of the stands relevant to the recovery of the Mexican spotted owl fall
within two series, the Pinus ponderosa series and the Chihuahua pine (Pinus leiophylla) series.
Present evidence, however, suggests that the former series includes many areas that could never
attain the type of forest structure sought by spotted owls for roosting and nesting. Therefore, we
use the following operational definition for pine-oak forest under this plan:
(1) Any stand within the Pinus leiophylla series.
(2) Any stand within the Pinus ponderosa series that meets the following criteria
simultaneously:
a. Habitat types that reflect Gambel oak (Quercus gambelii) or a Quercus gambelii
phase of the habitat type.
b. The stand is located in the UGM EMU, the BRW EMU, or the Zuni Mountains or
Mount Taylor regions of the CP EMU.
c. >10% of the stand basal area or 4.6 m*/ha (20 ft*/ac) of basal area consists of Gambel
oak >13 cm (5 inches) diameter at root collar.
(3) Any stand within the BRW EMU of any other series that meets the following criteria
simultaneously:

a. A plurality (Eyre 1980) of the basal area exists in yellow pines: ponderosa pine,
Arizona pine (Pinus arizonica), Apache pine (Pinus engelmannii), or Chihuahua pine.
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b. >10% of the stand basal area or 4.6 m*/ha (20 ft*/ac) of basal area consists of any
oaks >13 cm (5 inches) diameter at root collar.

c. Mixed-conifer Forest Type

Natural variability is high within this forest type and has been increased by natural and human-
caused disturbances. This variability is the result of mixed-conifer forest occupying a continuum
of sites situated between drier and warmer ponderosa pine forests and wetter and cooler spruce-
fir forests. Despite this variability, an extant classification scheme based on series and habitat
types (Layser and Schubert 1979, Hanks et al. 1983, Alexander et al. 1984a, b; Youngblood and
Mauk 1985, DeVelice et al. 1986, Alexander and Ronco 1987, Fitzhugh et al. 1987) is available.
This classification system is in widespread use and has multiple agency support. Given that
background, we propose using that system as a starting point in defining mixed-conifer forest,
with some added refinements. Specifically, we propose that the definition of mixed-conifer
forest generally be confined to the following series (Layser and Schubert 1979) and associated
habitat types: white fir (Abies concolor), Douglas-fir (Pseudotsuga menziesii), limber pine
(Pinus flexilis), or blue spruce (Picea pungens). Within this framework, we provide the
following exceptions to the general guideline listed above:

(1) Any stand within the bristlecone pine (Pinus aristata), Engelmann spruce (Picea
engelmannii), or corkbark fir (Abies lasiocarpa) series not having a majority (Eyre 1980)
of basal area in bristlecone pine, Engelmann spruce, corkbark fir, or ponderosa pine,
singly or in combination also should be classified as mixed-conifer.

(2) Stands that can be described as pure (Eyre 1980) for coniferous species other than
Douglas-fir, white fir, southwestern white pine (Pinus strobiformis), limber pine, or blue
spruce should be excluded from the broad category of mixed conifer for the purposes of
plan implementation regardless of the series or habitat type.

(3) Stands of mixed species with >50% of the basal area consisting of quaking aspen should
be defined as quaking aspen for the purposes of Plan implementation regardless of the
series or habitat type.

d. High-elevation Forest Type

We define high-elevation forest as any stand of the Pinus aristata, Picea engelmannii, or Abies
lasiocarpa series that meets the following criteria:
(1) The majority (Eyre 1980) of stand basal area consists of any of the three species listed
above either singly or in combination, or
(2) Any stands that qualify as a pure stand (Eyre 1980) of any of these species, regardless of
the series or habitat type.

e. Quaking Aspen (Populus tremuloides) Forest Type

We define as quaking aspen forest type any stands with >50% of the total basal area consisting
of quaking aspen.
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f. Riparian Forest Type

Riparian forest consists of plant assemblages associated with the increased availability of
moisture and micro-climatic conditions created by the presence of nearby surface or subsurface
water. Within the range of the owl, these forests are highly variable but typically have vegetative
assemblages that differ in species and/or form from surrounding areas due to the more mesic
conditions. Although small in extent relative to surrounding vegetative communities, riparian
areas in the southwestern United States are among the most productive and diverse communities,
with a biological importance much greater than suggested by their area (Minckley and Brown
1982, Naiman and Décamps 1997). Riparian forests can provide nesting, roosting, and foraging
habitat for owls and may be important dispersal corridors (e.g., Ganey and Dick 1995, Stacey
and Hodgson 1999).

Defining and delineating riparian zones is problematic because they exist as an ecotone from wet
to upland areas and are generally more heterogeneous spatially due to increased disturbance and
differing life-history strategies of their constituent organisms (Naiman and Décamps 1997).
However, within the range of the owl, riparian forests generally are characterized by:

(1) Presence of riparian species, such as cottonwoods (Populus spp.), maples (Acer spp.),
box elder (Acer negundo), alders (Alnus spp.), and willows (Salix spp.) (Minckley and
Brown 1982).

(2) Presence of species found in adjacent upland community. Prominence of these species is
more extensive within higher elevation riparian forests in this area (Minckley and Brown
1982).

(3) Generally higher basal area, stem densities, and above-ground biomass than adjacent
upland communities (Naiman and Décamps 1997).

C. Key to Forest Types Referenced in the Recovery Plan

Note: Bold-faced names on the right side of the key are identified forest cover types. Numbers
on the right side refer the user to the corresponding number on the left side of the key.

1. Trees deciduous and broadleaved, often confined to floodplain, Riparian
drainage, or canyon bottom (Layser and Schubert 1979) Forest
1. Dominant trees evergreen and/or needle-leaved 2

2a. Series = Pseudotsuga menziesii, Abies concolor, Pinus flexilis, or 3
Picea pungens

2b. Series not as above 5

3a. >80% of dominant and codominant trees are species other than Classify by
Pseudotsuga menziesii, Abies concolor, Pinus strobiformis, Pinus  Dominant
flexilis, or Picea pungens Species

3b. Stand not as above 4
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4a.

4b.

5a.

5b.
6a.
6b.
Ta.
7b.

8a.

8b.

9a.

9b.

10a.
10b.

11a.

11b.
12a.

12b.

13a.
13b.

Populus tremuloides contributes >50% of stand basal area
Not as above
Series = Pinus leiophylla

Series not as above

Series = Pinus ponderosa

Series not as above

Habitat type or phase includes Quercus gambelii

Not as above

Area is located within UGM EMU, BRW EMU, or the
southeastern portion of the CP EMU (Zuni Mtns., Mt. Taylor)

Area not located as above

>10% of stand basal area or 4.6 m*/ha (20 ft*/ac) consists of
Quercus gambelii >13 c¢m (5 inches) diameter at root collar

Not as above

Series = Pinus aristata, Picea engelmannii, or Abies lasiocarpa
Series not as above

Stand can be defined as pure for Pinus aristata, Picea
engelmannii, or Abies lasiocarpa

Stand not as above

Pinus aristata, Picea engelmannii, or Abies lasiocarpa contribute
>50% of the stand basal area, either singly or in combination

Stand not as above

Stand located in BRW EMU

Stand not located as above
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14a. A plurality of stand basal area is contributed by Pinus ponderosa, 15
Pinus engelmannii, or Pinus leiophylla, either singly or in

combination
14b.  Stand not as above Other
15a.  >10% of stand basal area or 4.6 m2/ha (20 ft* ac) consists of any  Pine-oak
oak >13 cm (5 inches) diameter at root collar Forest
15b.  Stand not as above Other

D. Rocky-Canyon Habitat

Mexican spotted owls occupy rocky-canyon habitats that differ in many ways from forest
habitats. Although rocky-canyon habitat is primarily located within the CP EMU, structurally
similar canyon habitats also occur within other EMUs. Review of available studies suggests
several habitat characteristics are closely associated with owl sites in rocky-canyon
environments, especially steep canyon walls with isolated pinnacles and rims with large vertical
cliffs. CIiff faces contain numerous caves and ledges that create protected microsites for nesting
and roosting, and canyon walls are typically dissected by narrow, tributary canyons that provide
relatively cool and humid roost and nest sites. In essence, rocky cliffs and slot canyons provide
complex nesting and roosting habitat structure similar to that typically associated with late-seral
forest (Rinkevich and Gutiérrez 1996, Willey 1998a, Johnson 1997).

E. Definition for the Rocky-Canyon Habitat

Rocky-canyon environments that provide nest, roost, and foraging habitats for Mexican spotted
owls are diverse but also possess common emergent properties. These rocky-canyon habitats are
associated with complex vertical and horizontal landscape structure, complex geomorphology,
and canyon-forming geologic substrates. Rocky-canyon habitat is defined by:

(1) Canyon walls comprised of steep cliffs (>90 degree slopes) that extend for at least 1 km
(0.6 mi) along parallel sides of the canyon reach (Willey et al. 2007).

(2) Canyon widths are typically relatively narrow (<1 km rim to rim) (Willey 1998b).

(3) Presence of large cliff faces (typically >15 m [16.25 yd] tall and > 90 deg slopes) with
numerous ledges and caves that provide locations with cool and shaded microclimates
(D. Willey, Montana State University, pers. comm.).

(4) Rocky-canyon habitat occurs in key geologic layers that form steep, narrow entrenched
canyons and cliffs with extensive ledge structures. On the CP these formations are
generally hard sandstones or limestone, but other forms of bedrock can create these
conditions within the range of the owl.

(5) Forest vegetation, when present, includes riparian, mixed-conifer, pine-oak, and pinyon-
juniper woodland. Late seral conditions including large trees and multi-storied canopies
typically dominate within forest stands present in rocky-canyon habitat.

Willey and Spotskey (2000) and Willey et al. (2007) developed Geographic Information Systems

(GIS)-based regression models that predicted the potential distribution of nest and roost habitat
in Utah. Those models were parameterized using variables that represented the habitat
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characteristics outlined above. GIS maps produced by these models provided an approximation
of the distribution and extent of habitats that meet characteristics defining the rocky-canyon
habitat (Figure 9). Similar GIS models are 