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EXECUTIVE SUMMARY

Introduction
In 2003, Arizona expressed interest in participating in the U.S. Forest Service Forest Legacy
Program. The purpose of the Forest Legacy Program is to identify and protect environmentally
important private forest areas that are threatened by conversion to non-forest uses. Additional
benefits of the program include the protection of important scenic, cultural, and recreational
resources; preservation of traditional forest uses such as timber management, grazing, and
hunting; and conservation of riparian areas, wildlife habitat, and other precious ecological
values. Appropriated funds, with a mandatory 25% non-federal match, are used to administer the
program and support conservation easements on both purchased and donated lands and interests
in lands meeting the purposes of the Forest Legacy Program. The Forest Legacy Program is
entirely voluntary and is based on the principle of willing sellers and willing buyers. 

In order to participate in the Forest Legacy Program, the Arizona State Land Department, as
Arizona’s lead forestry agency, submits this Assessment of Need documenting the need for a
Forest Legacy Program in Arizona, establishing eligibility criteria, setting selection guidelines,
and identifying priority areas. Arizona’s Assessment of Need was prepared under contract by
The Nature Conservancy in conjunction with the State Land Department, Arizona Forest
Stewardship Committee, and USDA Forest Service, Region 3 Arizona National Forests. This
report is submitted to the USDA Forest Service by the Arizona State Land Department for
approval into the Forest Legacy Program. 

Arizona’s Forest Resources 
The diversity of Arizona’s forests range from semi-arid riparian gallery forests to sub-alpine and
montane forests, spanning roughly 27% of the state and covering an area of 19.4 million acres.
These forests are comprised of conifers and hardwoods with approximately 35 tree species and
range in elevation from approximately 300 to 3,700 m. The majority of forestland is located
above the Mogollon Rim with discrete patches in southeastern Arizona’s mountain islands.
Pinyon-juniper and pure juniper woodlands are the most abundant forest type in Arizona,
occupying approximately 14.8 million acres or 20.3% of the state. The rarest and most
significant in ecological terms is riparian forest, which occupies less than one half a percent of
Arizona’s land.

While timber production has historically been the primary function and most consumptive use of
Arizona’s forests, forestland serves other anthropogenic purposes such as recreation, tourism,
mining, and grazing. More importantly, forestlands contribute to the overall functioning of
ecosystems by playing a vital role in cycling water and nutrients, filtering pollutants, discharging
oxygen, and providing habitat for humans and biological diversity, alike. 

Trends in Forestland Conversion
Explosive population and economic growth over the last 35 years have resulted in major changes
for Arizona. From 1970 to 2000 Arizona’s population grew by 3.37 million, a 188% increase.
Growth has increased even more dramatically in the last four years with the current population
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estimated at 5.44 million, making Arizona the second fastest growing state in the United States.
Its population is expected to double again in the next 25 years.  

Some impacts of this rapid population growth include ranch and forestland conversion to low-
density development, increased demands on forest resources, fragmentation by roads and fences,
and interruption or degradation of ecological services. In economic terms, net income from
farming and ranching dropped from $565 million in 1970 to $377 million in 2000, while the
services and professional industry which includes construction, real estate and trade, increased
48% during the same time period.

Arizona’s Forest Legacy Program
The primary goals for the Arizona Forest Legacy Program are: (1) protect important private
forest from conversion to non-forest such as development and ex-urban growth; (2) maintain the
ecological integrity of Arizona’s forests with the purpose of protecting watershed functions, such
as ground water recharge, as well as protect native plant and wildlife habitat; and (3) maintain
forest integrity in order to protect cultural, public and economic values associated with
traditional forest uses such as timber harvest, livestock ranching, and recreational opportunities.

To reach these goals several program objectives have been identified:
♦  Reduce forest fragmentation through protection of ecologically and publicly important

private forestland by focusing on large forested blocks.
♦  Protect riparian forest habitat in large or small blocks.  Resource values are independent of

parcel size in riparian settings 
♦  Maintain watershed functions and protect water supply by protecting forests in the upper

watershed and streams.
♦  Protect wide ranging, rare, threatened, and/or endangered plant and wildlife habitat.
♦  Protect important historical and cultural sites.
♦  Promote forest stewardship through partnerships.

Arizona’s Forest Legacy Areas
Private forestland identified in the Assessment of Need for inclusion in a Forest Legacy Area
under the Forest Legacy Program must meet the following minimum criteria: 

♦  Environmentally important forest areas, which include areas important for scenic,
recreational, riparian, ecological, cultural, or traditional forest uses, and

♦  Threatened by conversion to non-forest uses.

For the purposes of the Arizona Forest Legacy Program, forestland is defined as: 

 Lands stocked with at least 10% tree cover of any size  (at maturity, the trees must be
greater than 8 feet in height). Ten percent stocked, when viewed from a vertical direction,
equates to an areal canopy cover of leaves and branches of 25% or greater. 

 The minimum area for classification is 5 acres, owned by an individual or by an
organized group of individuals. 
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In accordance with the Forest Legacy Program Guidelines, the definitions of ‘threats of
conversion’ and ‘important forests’ are further clarified. To this end, threatened forests are
defined as any forest at risk of conversion to non-forest uses by roads and/or human
developments. Important forests are defined as those forests that include one or more of the
following values:

♦  Riparian Areas ♦  Scenic resources
♦  Fish and wildlife habitat and corridors ♦  Public recreation opportunities
♦  Known threatened and endangered species ♦  Known cultural resources
♦  Timber, and other forest commodities ♦  Other ecological values

Using the above definitions of forest, threatened forests, and important forests, it was determined
that private forest within three Forest Legacy Areas is threatened and important and therefore
eligible for inclusion in the Forest Legacy Program. The three Forest Legacy Areas are Arizona
Strip FLA, Arizona Highlands FLA and Sky Islands FLA.  These FLAs are depicted in Map 1.

Prioritization Process
Six criteria were selected for use in the prioritization process for evaluating competing Forest
Legacy Program projects. The criteria listed in priority order are:

1) Ecological and Environmental values,
2) Site viability 
3) Threat immediacy
4) Local support and presence of partners and/or matching funding
5) Contribution to larger conservation strategy or importance to other protected forestlands
6) Public values

These criteria are included in an evaluation table entitled “Forest Value and Threat Criteria
Prioritization Process” (Figure 7).

To aide the prioritization process for identifying environmentally important forests at risk of
non-forest conversion, three spatially explicit data sets were created to identify areas of high
public and ecological value as well as areas of road and development threats within private
forestlands. The public value spatial layer evaluates private forestlands in the context of values
that the general public may place on public lands and cultural resources. The two key
components of public value are (1) presence of or proximity to areas with cultural and historical
resources, and (2) proximity to public recreation opportunities. The environmental value spatial
information was created to assess private forestland in the context of threatened, endangered, and
common species locations and habitat requirements, as well as to evaluate their importance to
ecological functioning of an area and overall biodiversity of the region. Finally, the development
threat spatial layer represents the degree to which an area has been impacted by human
development as well as identifies the boundaries of that impact. This spatial layer was a
combination of road impacts and current housing density. 

Field verification of these spatial layers was conducted for two weeks in April 2004, and was
targeted to areas where public value, environmental value, and development threat intersected.
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During field reconnaissance approximately 2,400 miles, 25 conservation areas, 6 National
Forests, and 18 riparian areas were visited along with representatives from each of the four forest
types and development threats. 

Based upon the spatial analyses and field assessment, recommendations for private forestland
priorities are as follows:

 Riparian forest along perennial water represents a small proportion of the total forest in
Arizona, yet a disproportionately high number of species depend on them. Riparian forests
are some of the most biologically diverse and rich communities in Arizona. Given their
dwindling extent and high value, these areas should be the top priority. 

 Areas classified as having rural housing density or only road impact near Kingman, Prescott,
Chino Valley, Flagstaff, Heber to Show Low along Highway 260, Sonoita, Elgin, and Green
Valley should be prioritized for Forest Legacy Program funds due to their imminent
conversion by development. 
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SECTION 1

I. Forest Legacy Program in Arizona

In 2003, Arizona expressed interest in participating in the U.S. Forest Service Forest Legacy
Program. The Forest Legacy Program was authorized under Section 1217 of Title XII of the
Food, Agriculture, Conservation and Trade Act of 1990 (P.L. 101-624:104 stat.3359; 16 U.S.C.
2103c), also referred to as the 1990 Farm Bill amended the Cooperative Forestry Assistance Act
(CFAA) of 1978, as amended, (16 U.S.C. 2101 et. seq.). The CFAA provides authority for the
U.S. Secretary of Agriculture (Secretary) to provide financial, technical, educational, and related
assistance to states, communities, and private forestland owners. The 1990 Farm Bill further
directs the Secretary to establish the Forest Legacy Program (FLP) to protect environmentally
important forest areas that are threatened by conversion to non-forest uses. In 2003, Congress
appropriated $68.3 million towards 42 Forest Legacy projects, bringing the total number of
projects funded by the FLP to 179.

The purpose of the FLP is to identify and protect environmentally important forest areas that are
threatened by conversion to non-forest uses. The FLP seeks to promote forestland protection and
other conservation opportunities on non-industrial privately-owned forests. Additional benefits
include the protection of important scenic, cultural, and recreational resources; preservation of
traditional forest uses such as timber management, grazing, and hunting; and conservation of
riparian areas, wildlife habitat, and other precious ecological values. Appropriated funds are used
to administer the program and support conservation easements on both purchased and donated
lands and interests in lands meeting the purposes of the FLP program. The FLP is entirely
voluntary and is based on the principle of willing sellers and willing buyers. 

In order to participate in the FLP, the Arizona State Land Department (ASLD), as Arizona’s lead
forestry agency, submits this Assessment of Need (AON) documenting the need for a FLP in
Arizona, establishing eligibility criteria, setting selection guidelines, and identifying priority
areas. Areas identified for consideration under the FLP meet the minimum criteria based upon
the FLP purpose and guidelines (USDA 2003a). The minimum criteria for establishing Forest
Legacy Areas are as follows: 

•  Environmentally important forest areas, which include areas important for scenic,
recreational, riparian, ecological, cultural, or traditional forest uses, and are

•  Threatened by conversion to non-forest uses. 

Although there is no land in Arizona that currently meets the definition of Industrial Private
Forest (IPF) this may change in the future.  For this reason all private forestland is considered for
participation at this time in the FLP administered by the ASLD.  Private forest is defined as: 

•     lands with existing tree cover and other lands including crop land, pasture land,
surface-mined lands, and non-stocked forestlands that are scheduled for conversion to
tree cover.

Further clarifications for by Arizona’s Forest Stewardship Committee (AFSC) and in “Arizona’s
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Forest Resources” (O’Brien, R. A. 2002) include:

♦  "...lands with existing tree cover..." are defined as lands stocked with at least 10% tree
cover of any size  (At maturity, the trees must be "tree form" which is defined as
greater than eight (8) feet in height). 

♦  Ten percent stocked, when viewed from a vertical direction, equates to an aerial
canopy cover of leaves and branches of 25% or greater (NRCS-NRI 2002 Annual
Report).

♦  The minimum area for classification as forestland is 5 acres, owned by an individual
or by an organized group of individuals. Strips of trees must have a crown width of at
least 120 feet except for windbreaks, which must have a crown width of at least 60
feet at maturity. 

♦  Riparian forestland is located within 100 year floodplains and includes cottonwood-
willow forest, mixed broadleaf forest, mesquite bosque, willow forest, and hardwood
swamps. There is no minimum width requirement for riparian forestland.   The 100
year floodplain is defined in the standard FEMA floodplain maps.  

♦  Unimproved roads and trails, streams, and clearings in forest areas are classified as
forestland if less than 120 feet wide.

♦  "...other lands including crop land, pasture land, surface-mined lands, and non-
stocked forestlands that are scheduled for conversion to tree cover" are eligible only if
the trees that are naturally regenerated or planted are capable of survival without
supplemental irrigation once they are established. Established is defined as three
years after they are planted.

In order to assure program-wide success, each project budget will include a minimum nonfederal
contribution of 25%. The nonfederal cost-share may consist of: (1) the value of land,
or interest in land, dedicated to the FLP that is not paid for by
the Federal government; (2) nonfederal costs associated with
program implementation; and (3) other nonfederal costs associated
with a grant or other agreement that meets FLP purpose (USDA
2003a).   Non-federal costs can include both applicable inkind
contributions and cash. 

Arizona’s Assessment of Need for the USDA Forest Service FLP, was prepared under contract
by The Nature Conservancy.  The ASLD submits this AON to the USDA Forest Service for
approval into the FLP. Arizona’s AON was prepared in cooperation with the ASLD, AFSC, and
Region 3 of the U.S. Forest Service.

II. Arizona’s Forests and Woodlands
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A. Historical Perspective 

Pre-European Settlement
Climate
In order to place forests of today in context, a brief discussion of the history regarding Arizona’s
forests is presented. A paleoecological study in the Potato Lake area (approximately 2220 m in
elevation) of the southern Colorado Plateau suggested that dramatic changes have occurred in the
area's biota over the last 35,000 years (Anderson 1993, Anderson et al. 2000). From 35,000 to
21,000 years before present (B.P.) it appeared that the area was dominated by mixed conifer
species suggesting the climate was cooler and wetter than it is today. Between 21,000 to 10,400
B.P., likely the coldest time during the last glaciation, Engelmann spruce (Picea engelmannii)
formed almost pure stands, growing as low as 2,500 meters. Today, spruce is generally located
above 3300 meters. The transition into the Pleistocene-Holocene and end of the glaciation period
resulted in a major reorganization of southern Colorado Plateau vegetation. On Utah’s
Markagunt Plateau, species common to today's mixed-conifer forests moved upslope to their
elevation range of present-day. The warmer climate likely resulted in the widespread
establishment of ponderosa pine (Pinus ponderosa) across the mid-elevations of the area. At
elevations between 1,600 and 2,100 m, pinyon-juniper woodlands dominated. In the period that
followed (8,000 to 4,000 B.P.) pinyon-juniper woodlands migrated into the area and cold deserts
were replaced by warm desert grasses.

In lower elevation regions of the Colorado Plateau, studies from the Chaco Canyon and San Juan
Basins in Arizona (8,000 B.P.) showed that canyons were dominated by mixed conifer forests
and the mesa tops were cold desert steppe (Betancourt et al. 1993)

Fire
In the Southwestern forests, lightening and human-caused fires could burn for several months
and covered thousands of acres, burning until extinguished by rain or depletion of fuel (Swetnam
1990, Swetnam and Baisan 1996). Dendrochology research suggests that most Southwest forest
stands, excluding spruce-fir, burned every 2 to 30 years as low-intensity fires. Having greater
moisture yet heavier fuel loads, spruce-fir forests burned less frequently, on the order of every 35
to 150 years or more, but at higher intensities (Abolt 1997, Grissino-Mayer et al. 1995, and
Veblen et al. 1994). Although native cultures used fire for a variety of purposes, lightning
ignitions during periods of high fire hazard were sufficient to produce frequent fires (Schroeder
and Buck 1970, Swetnam and Baisan 1996).

Demographics and Forest Resources
Humans have been an integral component of Arizona’s forest ecosystems for more than 10,000
years although precise regional population estimates do not exist (Dean et al. 1994).
Archaeological records from around 300 B.P. indicate human populations were developing more
permanent settlements and shifting to greater reliance on domesticated plants (Dean et al. 1994).
Impacts on forest resources were thought to have been minimal until around the 11th century
when farming, fuelwood cutting, and hunting greatly increased around the larger settlements
(Dahms and Geils 1997). The arrival of Europeans had a devastating impact on the native
populations as well as regional environmental impacts such as intensive irrigation and
introduction of diseases that threatened wildlife.
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The prehistoric uses of timber resources were fuel, tools, and construction and were mainly used
locally due to technology and transportation limitations. For these reasons the woodlands and
riparian forests near areas of population growth were most affected (Dahms and Geils 1997). For
example, along the Middle Rio Grande Valley, the riparian bosque had been essentially
eliminated by Puebloan and Hispanic farmers before 1848 (Abert 1848a, Wozniak 1987). It was
not until the 19th century with the introduction of commercial logging, mining, and railroads that
the upper elevation forests were impacted.

Historic Forest Conditions
In the early 19th century, dense woodlands could be found, but forests were predominantly open
with a diverse community of trees, shrubs, and perennial grasses and forbs (Abert 1848a, 1848b).
The pattern of tree distribution is influenced by ecosystem condition as well as processes above
and below ground. Historic ponderosa pine forests are often referred to as open and park-like
with abundant herbaceous understory although descriptions and pictures of dense stands have
also been documented (see Woolsey 1911, Covington and Moore 1994). Records and
archaeological reconstruction of historic forest conditions suggest that the vegetation was
characterized by individual, clumped, or stringers of ponderosa pine in various sizes with an
understory grass-herbaceous matrix (Dahms and Geils 1997). The development of fire-dependent
vegetation coupled with the typical climate of several centuries prior to 1848 reinforced a
frequent fire regime of low-intensity burns (Covington and Moore 1994). Frequent surface fires,
disease, insects, and other regulating mechanisms kept the ponderosa pine forest in balance.

Conditions of historic mixed conifer forests are variable and depend on time since and severity
of the most recent burn. Historical conditions of mixed conifer forest as reported in An
Assessment of Forest Health in the Southwest (Dahms and Geils 1997) describe the following:

“Lang and Stewart1 describe the mixed conifer forest on the North Kaibab Plateau (Colorado
Plateau Province) in 1909. They describe most mature Douglas fir (as well as white fir and
blue spruce) as "deteriorating"; they probably mean these trees were decayed, had poor crown
form, broken tops, and hollow bases typical of repeatedly fire-damaged trees. Lang and
Stewart also note that Douglas-fir regeneration was "healthy and vigorous"; and often dense
stands of pole-sized trees covered large areas, especially on more mesic sites and under
aspen.”

Because historic spruce-fir forests had little impact from logging, grazing, or fire suppression,
their historic conditions are fairly well known (Dahms and Geils 1997). Spruce-fir forests were
susceptible to major disturbances (i.e. fire and insect outbreak) but they occurred relatively
infrequently with 100+ years between major events (Baker and Veblen 1990, Schmid and Frye
1977, Veblen et al. 1994).

                                                
1 An unpublished report titled Reconnaissance of the Kaibab National Forest, unpublished survey
report circa 1910 on file Williams, AZ: U.S. Department of Agriculture, Forest Service, Kaibab
National Forest.
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Riparian forests once formed continuous corridors of lush vegetation covering hundreds of miles
and are also found as components of montane communities. They stretch from the headwaters of
rivers and streams down to the lower elevation deserts. Many species in the riparian communities
depend on flooding for seed transportation and establishment. Riparian communities provided
resources necessary for early human settlements as well as permanent wildlife habitat and
migratory routes for birds and mammals.

Post-European Settlement
The period following the Mexican-American War of 1848 marks a significant transition from
Hispanic to American sovereignty in the Southwest and a time of rapid settlement. With the
increasing settlers came cattle herds; by 1890, more than 1.5 million head of cattle were in the
Southwest (Baker et al. 1988). By the early 1900s, livestock grazing pressures had reached the
mountainous and timbered areas resulting in vegetation cover loss and increased erosion. Since
the peak in the numbers of cattle and sheep in Arizona, around the time of World War I,
livestock numbers have been declining (Dahms and Geils 1997).

Historic fire regime was dramatically changed because livestock removed much of the fine fuel
needed to carry surface fires and fire suppression increased because of the growing number of
inhabitants who viewed fire as a threat. Ultimately, the frequency and size of fires were altered
by roads and trails, fragmented forest continuity, the suppression of fire, and low fuel loads. Fire
exclusion began altering forest structure and fire regime in the early 1900s (Covington and
Moore 1994). Over the last century, the combination of fire suppression and fuel accumulation
has led to the occurrence of large and intense fires such as those experienced in the last several
decades in the Southwest.

With the arrival of the railroad to the Southwest, new industries appeared, human population
grew, natural resource exploitation accelerated, and the commercial economy replaced the
subsistence economy. Some other concurrent changes included altered land use patterns,
depletion of forage for livestock, degradation of riparian areas, and changes in forest
communities and wildlife habitat (Bahre 1991, DeBuys 1985). Arizona has continued to grow
since this time, further stressing natural systems and resources.

Small scale logging for local-use shifted to larger efforts around the 1870s with the construction
of the railroad and harvesting of railroad ties. During these early years, large volumes (70-80%)
needed to be removed from the forests to make the operation feasible (Schubert 1974). Later,
when trucks were available lighter cuts could be made - typically 30 to 60% of the available
volume (Myers and Martin 1963). Over time, harvesting methods have been variable with some
practices more sustainable than others. Removal of the ‘large quality’ trees have resulted in some
dense stands of younger trees thus reducing understory herbaceous cover and increasing fire
danger.

The transcontinental railroad also provided increased opportunities for tourism. Arizona’s mild
climate, striking archaeological ruins, and majestic scenery all led to a tremendous increase in
recreation during the mid to late 1900s. Arizona became a favorite destination for hunting,
fishing, sightseeing, and bird watching. Preservation and conservation of forests and other
natural communities became a focal point for public land managers. Higher visitation to
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wilderness areas and forest communities led to the overuse and exploitation of resources,
introduction of non-native plants, increased human-caused fires, and unauthorized use of
motorized vehicles. 

These and other interrelated widespread changes in Arizona have also altered the hydrologic
regime of most every watershed. Soil compaction, road construction, and reduced ground cover
have led to increased erosion and flooding, often resulting in deeply cut incised channels. Water
diversions and impoundments on the larger rivers have significantly modified channel dynamics
and altered native habitat and vegetation establishment. To address bank stabilization and other
ecological problems, species not native to the ecosystems of the Southwest, like salt cedar
(Tamarix spp.) were introduced to help “solve” these issues. Some of these introduced species
are quite aggressive, competing with native plants for resources and are currently having
detrimental impacts on ecosystem processes.
 
B. Forest Types and Distribution

The diversity of Arizona’s forests range from semi-arid riparian gallery forests to subalpine and
montane forests, spanning roughly 27% of the state and covering an area of 19.4 million acres
(O’Brien 2002). Several of these forested communities have international importance because of
their outstanding biological diversity and are part of the greater geographic region referred to as
the Madrean Archipelago, which has recently been added to Conservation International’s list of
the world’s hotspots for biodiversity (Andrew Smith, personal communication). The great
biological diversity stems from the convergence of subtropical and temperate climate zones that
create forest corridors for many migratory animals. 

In the most general sense the USDA Forest Inventory and Analysis Program classifies
forestlands into two major categories – timberland or woodland – based on levels of stocking.
Timberland is forestland with tree species such as ponderosa pine (Pinus ponderosa) and
Douglas-fir (Pseudotsuga menziesii) traditionally used for industrial roundwood products, that
make up at least 10% of the stocking. Only 20% of Arizona’s forestland meets this definition
(O’Brien 2002). The remaining portion is woodland, comprising all other forestlands where
timber species are not present at the minimum stocking level. Woodland tree species such as
pinyon (P. edulis) and juniper (Juniperus spp.) are used primarily for fuelwood, fence posts and
in some cases, Christmas trees. Forestlands are further differentiated into forest types and are
often identified by the predominant tree species. 

Throughout time, vegetation communities have been described using a variety of classifications
and at different geographical scales. Because planning and management objectives differ, the
framework to identify ecological units is different, as are the resultant classifications. Most of the
forestlands in Arizona are within the Arizona – New Mexico Mountains Semi-Desert – Open
Woodland – Coniferous Forest – Alpine Meadow Province (Bailey et al. 1994). Southwestern
ecosystems are grouped into life zones (Carleton et al. 1991) which are characterized by biotic
community types and can be cross-referenced to the biotic communities described by Brown and
Lowe (1977, 1980) and Brown (1994). For Arizona’s Assessment of Need purposes, forestlands
have been aggregated into four major forest community types – mixed conifer forests, pinyon-
juniper woodlands, riparian forests, and Madrean oak woodlands. 
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It is important to note that forest statistics can vary depending on the source of the information,
sampling method, accuracy of the data, and the definition of forestland. Therefore, the Arizona
AON will report state-wide figures based on information obtained from the Forest Inventory and
Analysis (FIA) Program and documented in Arizona’s Forest Resources, 1999 (O’Brien 2002).
While all Forest Legacy Area and forest type (conifer, pinyon-juniper woodland, Madrean oak
woodland, and riparian forest) figures are based on our spatial analyses. The discrepancy in data
reporting is because the geospatial data to accompany the FIA report was not available at the
time the AON was developed, therefore, Arizona GAP vegetation data (1998) was used as the
primary source in our spatial analyses for identifying forestlands in Arizona. Appendix A
identifies the aggregation of the forest vegetation types that comprise the mixed conifer forests,
pinyon-juniper woodlands, riparian forests, and Madrean oak woodlands and crosswalks them
with biotic communities (Brown 1994). Identification of riparian forest was enhanced with
spatial data from the Arizona Game and Fish Department (AZGFD 1994). Again, county level
and forest type statistics will be based on the information generated from spatial analyses using
the combined GAP and AZGFD vegetation data. For a complete list of geospatial information
used in developing the AON see Appendix B. 

Arizona forests are comprised of conifers and hardwoods with thirty-seven tree species
(Appendix C) ranging in elevation from approximately 300 to 3,700 m. The majority of
forestland is located above the Mogollon Rim with discrete patches in southeastern Arizona’s
mountain islands (see Map 2 and Figure 1).  Pinyon-juniper and pure juniper woodlands are the
most abundant forest type in Arizona, occupying approximately 14.8 million acres or 20.3% of
the state. The rarest and most significant in ecological terms is riparian forest, occupying less
than one-half a percent of the land in Arizona. Ground water pumping and conversion to non-
forest uses currently threaten the riparian forests and habitat they support.

Figure 1: Thousands of acres by forest type in Arizona (based on Gap vegetation and
AZGFD data).
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Mixed Conifer Forests
In Arizona, ponderosa pine forests comprise the largest portion of the mixed conifer forest,
approximately 86%. Ponderosa pine (Pinus ponderosa) is the most widely distributed pine in
North America, extending from British Columbia, Canada to Durango, Mexico. Throughout its
range, ponderosa pine can be found at elevations from sea level to about 2,750 m. In Arizona,
most of the ponderosa pine forest is between 1650 and 2,760 m. At slightly higher elevations
(above approximately 2400 m) a variety of conifer species are present. At elevations between 
2,400 and 3,100 m forests are dominated by Douglas-fir (Pseudotsuga menziesii var. glauca),
white fir (Abies concolor), and blue spruce (Picea  pungens). In the cooler regions and areas
receiving more than 635 mm of annual precipitation, the spruce-fir forest is predominantly
Engelmann spruce (Picea engelmannii), with co-dominant species of subalpine fir (Abies
lasiocarp). Other species that are present in mixed conifer forests include corkbark fir (A.
lasiocarpa var. arizonica), Southwestern white pine (P. strobiformis), Gambel oak (Quercus
gambelii), juniper, Arizona cypress (Cupressus arizonica), and aspen (Populus tremulodies).
Aspens occur in small, transient patches in mixed conifer forests and because they are shade
intolerant, they eventually succumb to competition as conifers close the canopy.

The mildest climate in Arizona is found in mixed conifer forests, with average annual
precipitation from 430 to 760 mm (USDA 2004b) and as high as 1100 mm in the higher
elevations (USDA 2004a). More than half of the precipitation falls as snow and the mean annual
temperature ranges from 5 to 8 degrees Celsius (USDA 2004b). 

Madrean Oak Woodland
Evergreen oak woodland, characterized by wet summers and mild winters, extends from the
Sierra Madre of Mexico into southeastern Arizona and Southwestern New Mexico and ranges in
elevation from 880 to 2,300 m (Brown 1994) and up to the top of Mount Graham at 3,260 m
(USDA 2004b). The Madrean oak woodlands in Arizona generally include evergreen oak species
as well as conifer species. Most of the woodlands are found primarily in “sky islands” of
southeastern Arizona at an elevation gradient (1,200 to 2,700 m) above the desert shrub and
grassland communities at low elevations but below the coniferous forests at the higher
elevations. At the lower elevations, the woodlands are typically open with bunch grasses as the
major understory component. At the higher elevations they are denser forests with oak and pine
species intermixed. Madrean oak woodland’s northern range is in central Arizona where it occurs
above or within the drier interior chaparral, and below and along drainages within the drier and
cold tolerant Great Basin conifer woodland (Brown 1994).
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Madrean Oak Woodland

In Arizona, a variety of oak species such as Emory oak (Quercus emoryi), Arizona white oak (Q.
arizonica), Mexican blue oak (Q. oblongifolia), gray oak (Q. grisea), silverleaf oak (Q.
hypoleucoides), and netleaf oak (Q. rugosa) are found at higher elevations in conjunction with
Madrean pine species such as Apache pine (Pinus engelmannii), Chihuahua pine (P. leiophylla
var. chihuahuana), and Arizona pine (P. arizonica). Arizona cypress, endemic to the woodlands,
is confined mainly to north-facing canyon slopes and drainages. If there is sufficient moisture,
epiphytic bromeliads (Tillandsia recurvata) can be found on tree branches. Some of the common
understory grasses include muhlys (Muhlenbergia spp.), cane beard grass (Bothriochloa
barbinodis), wolftail (Lycurus setocus), plains lovegrass (Eragrostis intermedia), and several of
the grama grasses (Boutelous spp.). There are also several shrubs (i.e., Salvia, Artemsia), forbs
(i.e., Penstemon, Lupinus) and cacti (i.e., Ferocactus wislizeni, and Opuntia spp.) commonly
found in the understory of many of these forests (Brown 1994).

The abundance of scrub land species from the interior chaparral community such as pointleaf
manzanita (Arctostaphylos pungens), Wright’s silktassel (Garrya wrightii), and Arizona
rosewood (Vauquelinia california) can be occasional or frequent within the Madrean oak
woodland. These and other indicative plants of chaparral are typically prominent on thin eroded
soils, limestone, and near the eastern and northern range of the Madrean oak woodlands (Brown
1994). 

Annual precipitation ranges from 400 to 750 mm at the higher elevations. There is both snow
and rain precipitation with winter-summer ratios about equal (USDA 2004b). Snow seldom
persists more than few days at the lowest elevations.
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Pinyon-Juniper Woodlands
Pinyon-juniper woodlands constitute the largest forest type in Arizona, both on public and
private land. These coniferous woodlands exist in a gradient of juniper dominated woodlands to
pinyon dominated woodlands with pinyon pines and junipers present throughout the range.
Specifically, they are found at elevations ranging from approximately 1,370 to 2,300 m (USDA
2004a). Pinyon (Pinus edulis) is the most common species in the complex with other pines
including border pinyon (P. discolor) and Arizona single-leaf pinyon (P. californarium subspp.
fallax). Juniper species are typically found at lower elevations than pinyons and at sites with
deeper soils (Dahms and Geils 1997). One-seed juniper (Juniperus monosperma) is the most
common juniper below the Mogollon Rim. Other juniper species that are found in Arizona
include Rocky Mountain juniper (J. scopulorum) and Utah juniper (J. osteosperma) in northern
Arizona, and alligator juniper (J. deppeana) in southern Arizona which is also associated with
Madrean oak woodlands (Brown 1994, Gottfried 1992).

Pinyon-Juniper Woodlands
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Understory vegetation is dependent primarily upon rainfall and soil type. Herbaceous vegetation
is the main understory component consisting of cool and warm season grasses and forbs such as
several of the grama grasses (Bouteloua spp.), vine mesquite (Panicum obtusum), Arizona fescue
(Festuca arizonica), squirrel tail (Elymus elmoides), buckwheats (Eriogonum spp.), and
globemallows (Sphaeralcea spp.). These and other grasses provide the necessary forage for
livestock and wildlife. Important shrubs in the understory include cliffrose (Cowania mexicana),
Mormon tea (Ephedra spp.), and mountain mahogany (Cercopcarpus spp.).

Annual precipitation varies from 300 to 600 mm with occasional snow precipitation. With a few
exceptions the topography of the pinyon-juniper woodlands are gently rolling hills will slopes
not likely to exceed 25% (USDA 2004a).
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Riparian Forest
Arizona’s riparian ecosystems range from sea
level to 3,050 m. Riparian forests exist as a
component of the forest and woodlands
previously discussed in addition to other
vegetation communities at lower elevations like
the semi-desert grasslands and Sonoran desert.
The vegetation found along riparian corridors is
dependent upon availability of water throughout
the year or at least during the growing season.
Some riparian forests are sustained by regulated
water from dam release or reservoirs. 

Due to elevation gradient, upland community,
soil type, and precipitation, riparian vegetation
is highly variable. At the higher elevations,
typical overstory species of narrowleaf
cottonwood (Populus angustifolia), maple (Acer
grandidentatum), boxelder  (Acer negundo),
and willows (Salix spp.) will occur along with
montane coniferous species, white fir and blue
spruce. The understory is comprised of various
shrubs such as thin-leaf alder (Alnus tenuifolia),

shrub willows, and choke cherry(Prunus virens).
Upper San Pedro River © Adriel Heisey

San Pedro Riparian National Conservation Area © Hal Malde
In the mid- to lower elevations,
a mixture of deciduous
broadleaf species such as
Arizona sycamore (Platanus
wrightii), Arizona walnut
(Juglans major), Goodding
willow (Salix gooddingii),
Fremont cottonwood (Populus
fremontii), and velvet ash
(Fraxinus velutina) dominate
the forest canopy. Many of the
riparian forests at the mid to
lower elevation have been taken
over or are in part invaded by
introduced tamarisk (Tamarix

spp.). Mesquite (Prosopis spp.) woodlands or bosques occupy many of the upper 
terraces at lower elevations.The climatic characteristics of riparian ecosystems exhibit a wide
range of conditions due to large elevation differences and distributions of associated mountain
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ranges, highlands, and desert valleys. Riparian ecosystem topography can vary from narrow,
deep, steep-walled canyon bottoms, to intermediately exposed sites with at least one terrace or
bench, to exposed, wide valleys with meandering streams.

C. Forestland Owners
The majority of forestlands (42%) are administered by USDA Forest Service, 6% by the ASLD,
10% are private, 31% are tribal lands, and the remaining 10% are other public. Ownership of the
riparian forests and pinyon-juniper woodlands are almost equally divided between public and
private whereas the mixed conifer forest and Madrean oak woodlands are primarily in public
ownership.

Arizona does not report any industrial private forests (IPF) which are forestlands owned by
timber-industry corporations. Non-industrial private forests (NIPF), which are held by
individuals or private corporations, account for 10% of the state’s timber and woodlands. The
NIPF land is primarily used by landowners for cattle ranching. Based on state, organization, and
agency records, it is difficult to quantify the number of private forestland owners in Arizona. It
can be inferred based on Arizona’s growing population and demand for development, that a
reduction in private forestland acres has occurred over the last half century. Additional
information regarding trends in forestland can be found in the Forestland Conversion section
below.

D. Timber and Wood Products
Today, Arizona’s forestlands comprise an estimated 19.4 million acres with an estimated 1.8
million acres, or 9%, reserved from utilization for wood products (O’Brien 2002). Reserved
forests have been set aside as wilderness areas, National Parks and Monuments, and other similar
areas. Timber management is permitted on the remaining 17.6 million acres of non-reserved
forestlands of which all state and private forestlands are considered. 

The earliest Southwest forest inventory was conducted by Woolsey in 1910, however, these and
other early inventories were not comprehensive of the southwest thus it is difficult to make
comparisons in acreage, densities or productivity prior to the 1950s when the U.S. Department of
Agriculture, Forest Service began conducting inventories. An inventory of tree density
conducted in mixed conifer forests in Arizona and New Mexico found 20.8 trees/acre in 1962
and 93.6 trees/acre in 1985/1987. These changes coincided with an increase in mixed conifer
forests and a decrease in ponderosa pine and aspen forests (Johnson 1994). However, having
more trees is not necessarily good from a natural resource manager’s perspective. As forests
grow more dense and homogenous, forest fire characteristics change as does wildlife habitat.
With fire largely eliminated from western forests in the last century and harvests far below
growth levels, these fire-adapted ecosystems have become at risk to stand replacing fires as well
as forests dominated by vegetation in the mid-succession stages (Johnson et al. 2000).

Under the Resource Planning Act, the FIA Units of the U.S. Department of Agriculture, Forest
Service gathers and reports forest statistics and data. Reports by the FIA indicate that Arizona
does not have any private forest industry (USDA 2003b). Moreover, the state of Arizona
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(Department of Commerce) does not identify forest industry as an economic sector but rather,
includes any forestry figures in the agriculture sector. Thus, accounting for forestry contributions
to the economy or reporting forest-related wages is not possible. 

Because of the importance of wood products in the economy, the FIA Program of the Forest
Service provides additional summary information for 3.6 million acres of non-reserved
timberland in Arizona (O’Brien 2002). The FIA includes statistics on biomass, volume, and
growth of forestland, which is necessary to consider when discussing harvest, removal, and
mortality. As an example of forest growth and removal (timber harvest) figures for the
Intermountain West (includes Arizona, Colorado, Idaho, Kansas, Montana, Nebraska, Nevada,
New Mexico, North Dakota, South Dakota, Utah, and Wyoming), Figure 2 depicts the
decreasing trend in removals while net growth continues to increase. While these figures are not
readily available for Arizona, the trend is similar. The following discussion includes additional
details that are Arizona specific.

Figure 2: National Forest Net Growth and Removals, Interior West - 1952-1997.

 
     Reproduced with permission from M. Johnson, U.S. Forest Service (Johnson 2000).
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To give an idea of Arizona’s overall stand structure, 71% of the forest area is characterized as
sawtimber, which are large tree stands with at least 10% stocking of live trees in which more
than half of the stocking is from live trees with a diameter 127 mm (5.0 inches) or greater
(O’Brien 2002). Relatively few stands (4%) are composed of saplings and seedlings. This pattern
is consistent across land ownership. For both public and private forestlands, the pinyon-juniper
woodlands is the greatest contributor to sawtimber. When considering timberland and woodland
collectively, most stand characteristics are skewed toward the dominant forest type – pinyon-
juniper (see O’Brien 2002). 

Current timber product information is also collected by the FIA Units. For Arizona, the total
volume of roundwood produced for 2002 is 12.6 million cubic feet of which 8.0 million cubic
feet is from private land (this figure includes tribal forestlands) (USDA 2002). One third of
Arizona’s timberland, is dominated by ponderosa pine sawtimber stands and is NIPF (this figure
includes tribal lands). Ponderosa pine accounts for 76% of the total sawtimber volume as well as
a majority of the poletimber and sapling/seedling stand types. Tree removals were primarily for
timber products (92%) with the remainder split between fuelwood and logging residue. Sawlogs
accounted for the largest component (69%) of the growing stock removed, followed by
pulpwood (22%). The remainder is categorized as miscellaneous wood products (O’Brien 2002).
Other lands, primarily Indian Tribal Trust lands, supplied 59% of the volume removed and
National Forests contributed 41%. Although ponderosa pine contributed to over 84% of the
volume, overall, each individual species such as Douglas-fir, true fir, and spruce contributed
proportionally to its share of the total inventory.

E. Insect Impacts 
Numerous species of insects, fungi, and parasitic plants have co-evolved with trees of
Southwestern forests. However, trees that are closer together tend to be more susceptible to
disease and insect attack than trees more widely spaced (Sartwell and Steven 1975). Some of
these species have the ability to cause widespread tree mortality, defoliation, decay, or deformity
thus acting as natural disturbance agents. These agents along with fire are some of the most
important regulators of forest condition. In turn, forest condition affects the distribution and
reproduction of forest insects and pathogens (Dahms and Geils 1997). 

In Arizona, the species of particular interest include the numerous species of bark beetles and
defoliating insects, dwarf mistletoes (Arceuthobium), and root decay fungi. Bark beetles are
generally host specific and are present usually in low numbers but will periodically increase to
outbreak levels. Rapid tree mortality is the result of successful bark beetle attacks unless the
damage is restricted to only a portion of the bole (Stark 1982). Western spruce budworm
(Choristoneura occidentalis) and western tent caterpillar (Malacosoma californicum) are the two
main defoliating insects in Arizona. Spruce and fir trees are the principle host for western spruce
budworms and can become completely defoliated when outbreaks persist for several years
(Linnane 1986). The western tent caterpillar feeds on Aspen foliage and can result in extensive
defoliation, growth loss, top kill, or mortality (Jones et al. 1985). Moreover, research has
demonstrated that bark beetles, mountain pine beetle, Douglas-fir beetle, spruce budworm, and
dwarf mistletoe are pests that tend to increase in denser forests (see Johnson 1994). 
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III. Arizona’s Forest Resources (non-timber)

Timber production has historically been and likely will always be the primary function and
definitively the most consumptive use of Arizona’s forests. However, forestland serves other
anthropogenic purposes such as recreation, tourism, mining, and grazing. Perhaps more
importantly, forestlands contribute to the overall functioning of ecosystems by playing a vital
role in the watershed. Arizona’s forestlands, often surrounded by semi-arid landscapes, provide
critical habitat to a suite of forest obligate wildlife.

A. Recreational, Cultural, and Scenic Resources
Recreation and tourism use of forestlands has been steadily increasing for many western states,
Arizona in particular. Recreation is one of the primary uses of Arizona’s forests, offering
opportunities such as sightseeing, hiking, cross country skiing, bird watching, hunting, horse-
back riding, and fishing. Most any place in Arizona (non-tribal areas) is within 8 km of land
open to the public for a variety of recreational activities. There are over 3.8 million acres
designated as wilderness within Arizona (a portion of this would be classified by the U.S. Forest
Service as reserved forestland) and several thousand more acres managed specifically for
resource protection (i.e., Area of Critical Environmental Concern, National Conservation Areas). 

Not only do the forests draw many out of town visitors, many Arizonians use the forests for cool
retreats in the summer. The Arizona State Parks recently released data showing that two-thirds of
Arizonians consider themselves trail users. Millions of out-of-state visitors also use Arizona's
trails each year. In April 2004, Arizona Senators McCain and Kyl, introduced the Arizona Trail
Feasibility Study Act. This bill would authorize the Secretaries of Agriculture and Interior to
conduct a joint study to determine the feasibility of designating the Arizona Trail as a National
Scenic or National Historic Trail. The trail covers 790 miles of public lands, mountains, canyons,
deserts, forests, historic sites, and communities. The Trail begins at the Coronado National
Memorial on the U.S.-Mexico border and ends in the Bureau of Land Management's Arizona
Strip District on the Utah border. The corridor for the Arizona Trail encompasses the wide range
of ecological diversity in the state, and incorporates a host of existing trails into one continuous
trail. 

The Southwest is an area rich in history and culture. Hundreds of landmarks throughout Arizona
document the lives and traditions of Native Americans including some of the larger tribes such
as the Navajo, Hopi, and Zuni. Once a part of Mexico, Arizona has many roots in Hispanic
cultures and descendents. In the more recent past, historical records and artifacts from the
pioneer days, gold rush, and dust bowl are documented throughout the state.
 
Cultural resources have been recorded through systematic surveys by the Arizona State Museum,
the State Historic Preservation Office and others. Other resources have been recorded without a
formal or recorded survey. These resources can encompass such items ranging in magnitude
from a bone fragment, pottery shard, or bead to a well, wall foundation, or village. Cultural
resources are recorded in a multitude of ways across the landscape. Details to the specific
location and resource content is confidential. As one might expect, there is a greater likelihood
that archeological artifacts will be found near (historic) permanent water sources. Based on
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information provided by the Arizona State Museum (ASM), the number of acres where cultural
resources have been identified forestlands is provided in Figure 3.  Environmental and Public
Values are depicted in Map 3.

Figure 3: Number of acres of known cultural resources on private forestlands (ASM 2004).

Forest Type Forest acres with cultural resources
Mixed Conifer Forest 3,298,616
Madrean Oak Woodlands 989,876
Pinyon-Juniper Woodlands 8,066,582
Riparian Forest 307,377

 
Visual resources include scenic roads, wild and scenic rivers, and national parks, forests, and
trails. These select designations focus on not only the actual feature themselves but also include
thousands of acres in the viewshed 2 of these scenic roads. Arizona Department of Transportation
reports 22 designated parkway, scenic, or historic roads. Just under half of these special
designation roads pass through forestlands. Outstanding examples include the Kaibab Plateau-
North Rim Parkway which begins at Jacob Lake and traverses thorough pine, fir, and aspen
forests or the Historic Route 66 which tells a tale of an emerging state and nation. The White
Mountain Scenic Road passes through dense ponderosa pine forested mountains, stretching
across the Mogollon Rim while the Dry Creek Scenic Road offers spectacular panoramic views
of Red Rock Country.

Streams in the desert Southwest and the riparian communities they support are a unique and
important resource in Arizona. Although there are only a few free-flowing rivers remaining in
Arizona, many stretches support mixed deciduous and cottonwood-willow gallery forests,
offering a distinct contrast to the surrounding uplands. These relic communities are adapted to
early Tertiary climates and have retreated to pockets where the warm temperate climate persists
together with suitable water regimes. Even though 980 miles of river segments have been
identified as suitable for wild and scenic river designation in the last decade, only the Verde
River, designated in 1984, has been officially named a scenic river area (22.2 miles classified as
wild and 18.3 miles as scenic). In addition to the scenic beauty of these lush areas, rivers and
lakes (primarily manmade) they provide ample recreation activities such as rafting, kayaking,
tubing, jet skiing, boating, and fishing.

B. Geologic Features and Mineral Resources
Arizona has some of the most impressive and striking geologic landscapes. From the Basin and
Range Province in southern Arizona, up the Mogollon Rim to the mountainous Central
Highlands, and across the Colorado Plateau Province in the north, 2 billion years of geologic
events are evident. In each province, geology has played the dominant role in the character and
structure of mountains, canyons, valleys, and cliffs. In the Basin and Range Province, desert
valleys are surrounded by mountain ranges of different structural patterns and rock composition.

                                                
2 The landscape which can be seen from the vantage of a particular viewpoint.
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Several “mountain-building episodes” occurred through cracking and jointing, and crushing and
upward thrusting as a result of continents colliding (Chronic 1983). The Central Highlands, a
diagonal swath through the middle of the state is a transition zone between the southern and
western Basin and Range and the Colorado Plateau provinces and exhibits features of both.
Ranges in the Central Highlands are typically clustered, narrow, shallow, with few basins. The
Colorado Plateau resembles a layering of flat-topped strata separated by cliffs and steep slopes. 

The geological history of Arizona is described over four eras, the Proterozoic, Paleozoic,
Mesozoic and Cenozoic History, in several excellent resources (see Chronic 1983, Smiley et al.
1984, Nations and Stump 1996). Common sedimentary rocks of Arizona include sandstone,
shale, conglomerate, limestone and caliche; common igneous rocks include granite, monzonite,
basalt, andesite, dacite, and rhyolite; metamorphic rocks common to Arizona are marble,
quartzite, greenstone, gneiss, and schist. The Colorado Plateau reveals a coherent geological
history of 600 million years and more. The Grand Canyon through which the Colorado River
runs, is the most popular and famous geological feature in the Colorado Plateau. Others include
Sunset Crater, Painted Desert, Kaibab Plateau, Marble Canyon, and the Vermilion Cliffs. One of
the most distinctive features of the Central Highlands is the Mogollon Rim. Other interesting
geological features include Oak Creek Canyon, Verde Valley, Superstition Mountains, and the
Salt River Canyon. The Basin and Range Province is where most of the copper mining occurs.
Some noteworthy geological features in this province include Sand Tank Mountains, Dos
Cabezas Mountains, Chiricahua Mountains, the lower Colorado River floodplain, Black
Mountains, San Pedro River Valley, Hualapai Mountains, and Kartchner Caverns (Chronic
1983). 

Mining in Arizona began in earnest during the 1870s and 1880s. Arizona led the nation in value
of non-fuel minerals produced for many years, primarily because of the abundance of copper and
copper-related minerals (AZGS 2004). About 65% of the nation's copper is mined in Arizona.
While copper mining dominates the mineral output, precious metals (gold and silver) contributed
2% of the state’s total mineral production (Goerold 1989). In 1998, Arizona produced $3.03
million worth of energy and mineral commodities (Phillips et al. 2000). The mining industry in
Arizona is dominated by the following five companies: ASARCO, AZCO, Cambior, Grupo
Mexico, and Phelps Dodge. Other metallic commodities produced, listed in order of decreasing
value, include gold, silver, molybdenum, and lead. Non-metallic (industrial or construction
related) minerals produced include sand and gravel, crushed stone, clay, cement, gypsum, lime,
perlite, pumice, and salt. Arizona's turquoise, peridot, petrified wood, azurite, and malachite are
world-famous (AZGS 2004). Arizona produces energy resources such as coal and small
quantities of petroleum and natural gas. Uranium output is extracted from several underground
mines near the rims of the Grand Canyon. There are also several thousand thermal springs and
wells throughout the state with a higher concentration south of the 20oC ground-water isotherm
(Witcher et al. 1982).

C. Grazing
Nearly all of Arizona’s woodlands -- pinyon-juniper, juniper, Madrean oak, and mesquite
woodlands -- are also considered rangelands. All forest and woodland communities were
historically or are currently used for grazing (Conner et al. 1990). Grazing occurs on private land
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as well as public land under a fee permit system. Cattle are the primary livestock grazers but
sheep, goats, horses, and burros are also found in smaller herd sizes throughout the state. 

The woodlands are primarily used for grazing during the winter and cattle are moved to higher
mixed conifer forests during the summer. Numerous studies have documented the impact of
grazing in riparian areas (see Kauffman et al. 1983, Elmore and Kauffman 1994, and Ohmart
1996) thus, a concerted effort has been made to reduce the number of livestock and the time in
which cattle graze in these fragile habitats. 

D. Watershed Resources 
Arizona’s forestlands, whether it is in large landscapes across the Mogollon Rim or in the
isolated mountain islands of Southeastern Arizona, are of critical importance to the economy,
wildlife, and watershed resources. As the population of Arizona increases, the demand for water
also increases. Over the last several decades, water has become the most significant and fragile
resource in Arizona.

Many of the streams in Arizona have their headwaters in mixed conifer forests and these higher
elevation streams are often perennial with associated values for wildlife and native fisheries.
These streams rely substantially on storm runoff and snowmelt to provide a significant source of
their water.   Thus management of this forest type is essential to maintaining watershed condition
and the  economical and ecological resources that are related to dependable water sources.
Lower in elevation, particularly in the Madrean oak and pinyon-juniper woodlands, there are few
perennial streams, and most flow only during snow melt and following heavy monsoon rains as
groundwater in the woodlands is typically deep and in limited supply (USDA 2004b).   However
these forest types cover extensive areas and are often the site of aquifer recharge that ultimately
supply groundwater resources that support baseflows in major water supply rivers such as the
Salt, Verde and Gila Rivers.  The Southeastern Arizona watersheds of the oak woodland are
important for municipal and domestic water for communities such as Safford and Tombstone
(USDA 2004b). Much of the runoff from the pinyon-juniper woodlands around the Mogollon
Rim contributes to the Salt and Verde Rivers, which supply much of the Phoenix basin.

Healthy public and private forests are the key to providing high quality water in sufficient
quantities to support Arizona’s burgeoning population.   

E. Fish and Wildlife Habitat
Wildlife communities tended to be more diverse prior to European settlement (Covington et al.
1994). Changes in community structure and composition as well as size have lead to some
species being extirpated, others have declined, and some have even increased. Species that prefer
open forests such as Grace’s warbler (Dendroica graciae), Western wood-pewee (Contopus
sordidulus), and chipping sparrow (Spizella passerina) may have declined (Finch et al. 1977). 

From information provided by the Arizona Game and Fish Department, 391 federal and state
threatened and endangered species and agency sensitive species have been identified on private
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forestlands. Of the threatened, endangered, and sensitive species, there are 230 plants, 131
vertebrates, and 40 invertebrates. Thirty-two different federally listed endangered species occur
on private forestland, 14 federally listed threatened, and 10 species are proposed as candidates
for federal listing. Cochise County has the highest diversity and number of occurrences of these
special status species and Yuma County the lowest.

Mixed Conifer Forest
The more open canopies in woodland, ponderosa pine, and mixed conifer forests favor wildlife
species such as deer, bighorn sheep (Ovis canadensis), songbirds, and small rodents. Game
animals occurring in mixed conifer forest include elk (Cervus elphus), mule deer (Odocoileus
hemionus), black bear (Ursus americanus) and wild turkey (Meleagris gallopavo). Some raptors
such as the Northern goshawk (Accipiter gentilis atricapillus) prefer forests with more closed
canopies; others such as the Mexican spotted owl (Sirix occidentalis lucida) prefer habitats with
vertical structure, as provided in steep canyons or tall, diverse forests. Other birds on upper
elevation forests include bald eagles (Haliaeetus leucocephalus), great horned owl (Bubo
virginianus) Northern three-toed woodpecker (Picoides tridactylus), and Williamson sapsucker
(Sphyrapicus thryoideus). The listing of Mexican spotted owl and other threatened species such
as the Northern Goshawk, curtailed timber harvesting in the early 1990s. 

Madrean Oak Woodland
In Arizona, the principle habitat for white-tailed deer (Odocoileus virginianus) and coati (Nasua
nasua) is Madrean oak woodlands. Indicative mammals of the Madrean oak woodland include
yellow-nosed cotton rat (Sigmodon ochrognathus), Southern pocket gopher (Thomomys
umbrinus), and Apache squirrel (Sciurus nayaritensis). Other characteristic fauna include
Montezuma quail (Cyrtonyx montezumae), Mexican jay (Aphelocoma ultramarina), blue grouse
(Dendragapus obscurus), ridgenose rattlesnake (Crotalus lepidus), and Clark’s spiny lizard
(Sceloporus clarkii).

Pinyon-Juniper Woodland
Several native ungulates  -- deer, elk, and pronghorn antelope (Antilocapra americana) -–
depend on the understory grasslands of this forest type for forage. Small mammals characteristic
of the pinyon-juniper woodland include several species of skunks, badgers (Taxidea taxus),
pinyon mouse (Peromyscus truei), Arizona grey squirrel (Sciurus aruzibebsus), and grey fox
(Urocyon cinereoargenteus). The open spaces between trees makes excellent hunting areas for
numerous raptors like the Cooper’s hawk (Accipiter cooperii), Northern harrier (Circus
cyaneus), and red-tailed hawk (Buteo jamaicensis). Only a few bird species are closely
associated with the pinyon-juniper woodland they include pinyon jay (Gymnorhinus
cyanocephalus), gray flycatcher (Empidonax wrightii) and gray vireo (Vireo vicinior). 

Riparian Forest
Perennial sources of water in the semi-arid Southwest are vital to Arizona’s biological richness.
In Arizona and New Mexico, over 65% of the animals depend on riparian habitats during all or
part of their life cycles (Dahms and Geils 1997). Some riparian obligate species include beaver
(Castor canadensis), leopard frogs (Rana spp.), and numerous waterfowl. 
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Many mammals (i.e., coati, ring-tailed cat (Bassariscus astutus), and deer use protective cover of
riparian forests as migratory corridors. Several species of bats, particularly myotises, inhabit
riparian forests. Most of Arizona’s native fish depend on the overstory canopy to keep water
temperatures and dissolved oxygen optimal. Some common native fish include several species of
dace (Rhinichthys spp.), suckers in the genus Catostomus, and several species of chub (Gila
spp.).

Arizona Partners In Flight reports that approximately 238 of the more than 500 species of birds
found in Arizona are neotropical migrants  (AZGFD 2004). While not all bird migrants in
Arizona use riparian corridors as migratory routes, this is the predominant pathway for some of
the more illusive species such as the federally listed endangered Southwestern willow flycatcher
(Empidonax traillii extimus) and Abert’s towhee (Pipilo aberti) and familiar birds such as
hummingbirds, swallows, warblers, and orioles.

F. Forest Soils and Productivity
Volcanic basalt and cinders are the most common soil parent materials in Arizona (57%),
although sedimentary soils (43%) are also found throughout Arizona’s forests. The topography
of Arizona’s forests are characterized by extensive flat, rolling mesas, intermixed with steeper,
mountainous terrain, and a diversity of slope and aspect combinations (USDA 2004a).

Mixed Conifer Forest
Mollic Eutoboralfs are the most extensive soils in mixed conifer forests. These soils are
moderately deep to deep, stony to cindery, vary in origin, well drained, and have textures ranging
from loam to clay (USDA 2004b). The deep soil materials allow for deep water penetration and
storage. The physical properties of the soil, and thus its moisture-retaining capacity, play an
important role in the development of ponderosa pine, possibly more than the chemistry of the
soil itself (USDA 2004a). Increased water at a site and high water tables associated with springs
tends to increase site productivity regardless of the soil type and landform (USDA 2004a).

Madrean Oak Woodland
Ustolls, ustalfs, and aqualfs are the common soils in the Madrean oak woodland mesic
temperature regime. The Ustolls can be very shallow to moderately deep, have a medium to fine
texture, and be gravelly and cobbly. Ustalfs tend to be deep, fine textured and range in percent
composition of gravel. Aqualfs are also deep but very gravelly and fine textured (USDA 2004b).

Pinyon – Juniper Woodland 
The soils in the pinyon-juniper woodlands are mostly Haplustalfs and Argiustolls with a smaller
portion covered by Haplustolls (USDA 2004b). Soils are derived from basalt, limestone, and
sandstone parent material and vary in texture, depth, and mineralogy (USDA 2004a).

Riparian Forest
The surrounding uplands, parent material, and soils influence the riparian soils. At the higher
elevations riparian soils generally consist of consolidated or unconsolidated alluvial sediments
from parent materials of the surrounding uplands. Soil depths are variable and depend upon
stream gradient, topographic setting, and parent materials. Soils on the flood plains at lower
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elevations consist of recent depositions, tend to be uniform within horizontal strata, and exhibit
little development (USDA 2004a).
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IV. Forest Trends and Threats

The USDA Forest Service has been providing figures for forest area since 1953 with estimates
back to 1630, which are based on partial inventories, or estimates from surveyors’ data (see
Smith et al. 2001 p. 65 for further details on forest area information resources). It is important to
note that the figures reported here are based on gross estimates and make comparisons over time
difficult because of the variety of sampling design and intensity, and survey standards and
definitions used over time. In 1938, an estimated 20.1 million acres of total forest area were
reported by the U.S. Congress and in 1997, the USDA Forest Service estimated 19.4 million
acres; a loss of 3.4% in forestland (USDA 2003b). An estimated 1.3 million acres of private
timberland was reported in 1953 (36.4% of all timberland in 1953) and by 2002, the area
declined by 18.2% to 1.1 million acres. This loss far exceeds the loss of 2.6% in total timberland
for all owners (USDA 2003b). 

During this same time period (1953-2002), the net volume of all growing stock on private
timberland grew from 148 to 1,941 million cubic feet, an increase of over 1,200% (USDA
2003b). When comparing this to the increase of 29.7% in net volume of growing stock for all
land owners, it becomes evident that forestland is being cleared for timber products and most
likely development. Map 4 depicts areas most impacted by development and road construction at
high densities.

In the 2002-2003 Annual Report, the ASLD documents over 4 million acres in state forestland.
These lands are managed to maximize and sustain income but also to enhance wildlife,
watershed, range and open space values. The ASLD also provides technical, educational, and
financial support to private landowners in the management of their forestlands. Arizona
participates in several of the cooperative forestry programs and assisted 1,112 landowners during
the 2002-2003 fiscal year bringing the total acres of private forest with cooperative forestry
management plans to 1,136,800 (ASLD 2003).

The National Association of State Foresters summarizes information for all state and private
forests across the United States. Arizona’s forestry funding support for 2002 was a fraction of the
other four-corner states, totaling under $4 million dollars compared to 25.6 million average for
the other three states (NASF 2002). In Arizona, like most other western states, fire control,
prevention, and management are the largest expenditures for forestry programs.

A. Demographics
Increasing population and economic growth over the last 35 years has had, and will continue to
have consequences for natural ecosystems in Arizona. Unless profound efforts are made to
conserve lands of strategic importance to biodiversity and environmental sustainability rather
than plowing them under for housing and paving them over for commercial development
projects, the wild and scenic landscapes that support wildlife and the human spirit will cease to
exist. 

From 1970 to 2000 Arizona’s population grew by 3,370,362 people, a 188% increase (U.S.
Census Bureau 2000). That growth has increased even more dramatically in the last four years
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with the current population now estimated at 5,435,675 people, making Arizona the second
fastest growing state in the U.S. behind Nevada. Based on current rates of population growth,
Arizona’s projected population for 2050 is 11.2 million people; see Figure 4 (U.S. Census
Bureau 2000).

Figure 4: Actual and projected percent population growth relative to 1980, by county (1980-
2050)*
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B. Changes in the Economy and Forestland Conversion
The previously mentioned report by the American Farmland Trust, Strategic Ranchland in the
Rocky Mountain West Mapping the Threats to Prime Ranchland in Seven Western States, found
that over 1.3 million acres of Arizona’s best ranchland is at risk of being converted to low-
density development in the next 20 years (AFT 2004). This land is not only economically
important to Arizona, but is ecologically and culturally important as well. Net income from
farming and ranching dropped from $565 million in 1970 to $377 million in 2000 – a decrease of
33% (Figure 5). Compared to other industry sectors, the farming and agriculture industry has had
a net loss of new income between 1970 and 2000 while the services and professional industry
which includes construction, real estate and trade has increased new income during this same
time period by 48% (Figure 6). And while all other segments of Arizona’s economy have been
booming, the farm sector has lost nearly 5,000 jobs in the last 30 years.

Furthermore, due to a variety of circumstances including drought, fire suppression, climate
change, and falling beef prices, ranching as a livelihood has been declining in the latter half of
the 20th century. Consequently, many ranchers are selling their land to others who often
subdivide the land into smaller parcels for development.

Agriculture has a long history in Arizona. In fact, cattle, cotton, and citrus make up three of the
“Five C’s” that have long been considered the driving force behind Arizona’s economy. As the
top industry in Arizona, agriculture (which includes ranching and forestry) produces over 18% of
the nation’s lettuce crop; in fact agriculture and related industries contribute over $4.5 billion
dollars to state reserves (AFT 2004). Despite these impressive numbers, however, some of the
best agricultural lands in Arizona are being lost to urban residential development. A similar
pattern is reflected in the higher elevation forestlands.

The Grand Canyon State faces many problems typical of states with a successful economy: an
influx of new citizens building primary and secondary homes in and near fast growing cities such
as Phoenix and Tucson. As urban areas grow and sprawl, city dwellers seek cooler forest
elevations for reprieve from the desert heat as well as for the recreational opportunities. Many of
these second homes are built upon subdivided forestland parcels, offering low-density rural
development with roads and fences fragmenting the landscape. In the American Farmland Trust
report, Strategic Ranchland in the Rocky Mountain West Mapping the Threats to Prime
Ranchland in Seven Western States (2004), Pinal County was identified as 1 of 25 counties in the
seven western Rocky Mountain states with strategic ranchlands most at risk.

Private forestland near smaller communities found at higher elevations are also quickly being
subdivided, sold, and developed. Open space in the White Mountains and Verde Valley are
selling at a premium price. From Century 21 listings in the White Mountains, land is ranging in
price from $10,000 to $30,000 per acre. Residential building permits for the City of Show Low
were 174 in 2001 compared to the surrounding towns of Snowflake with 46 permits and Pinetop-
Lakeside with 56 permits (White Mountain Regional Development Corporation 2004). In the
Prescott area, construction of new single-family homes has been steadily increasing; in 1996
there were 241 permits granted and by 2002, that number increased to 636 permits issued (City
Data.com 2004). Similar trends are occurring in Prescott Valley and Chino Valley. Information
from these sources also indicates that the average cost of new single-family homes has more than
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doubled over this six-year time frame. Based upon site visits and real estate searches, areas
around Heber and Overgaard are actively growing but because these towns are unincorporated,
accessing building permit records was not feasible. Other small towns such as Sonoita and Elgin
are also growing by converting open space into low-density housing yet approximate figures are
not available. 

Figure 5: Net income from farming and ranching in Arizona, 1970-2000*.
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Figure 6: Personal income (millions of year 2000 dollars) by industry sector, Arizona*.
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* Population and economic data courtesy of The Sonoran Institute’s Economic Profile System
(EPS) at www.sonoran.org.

C. Resources Most Vulnerable
Many natural and cultural resources are at risk of degradation, destruction, or elimination. Some
of the resources most vulnerable to forest conversion or fragmentation include forest obligate
animals and their vegetation community habitats, ecosystem processes such as decomposition
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and infiltration, and archeological sites in riparian forests. Numerous other ecological and
economical resources in private forestland are also susceptible to damage or depletion once
conversion of forestland to non-traditional forest uses commences.

Regular economic and environmental analyses point to the diminishment of Arizona’s natural
resources and scenic lands:

“The State of the Environment for 2002 published by the Sierra Club reports that
development consumes one acre an hour in Maricopa County and one acre every two
hours in Pima County. As we continue this pace of conversion of land from natural
habitat to the built environment we threaten the natural resources we value”
 – Arizona Open Land Trust

“The American West is undergoing rapid land use change, especially on the 170,000
square miles of grazed grasslands and woodlands in private ownership. These lands,
rather than the higher elevation public lands managed by federal agencies, hold most
of the biodiversity of our region. And yet, as they are rapidly developed and
fragmented, their value as large intact wildlands is being immeasurably diminished.
A recent study of land subdivision and habitat fragmentation in northern Arizona –
commissioned by the Arizona Cattle Growers’ Association – reveals just how much
is currently being lost. Since 1959, 2.2 million acres of private lands in northern
Arizona along the I-40 corridor have been platted or sold.” 
– Center for Sustainable Environments, Northern Arizona University

V. Protection of Arizona’s Forestlands

A. Protected Forestland in Arizona
Almost half (46%) of Arizona’s forestland is managed by the Department of Agriculture or
Interior and has some level of natural resource conservation. The Gap Analysis Program
(available online at http://www.gap.udaho.edu/handbook) assigns a management status category
to the land units irrespective of land ownership. The ranking system consists of four categories
(Scott et al. 1993) that relate to the strength of designation with respect to maintenance of
biodiversity values.   These categories range from areas having permanent protection and
managed as a natural area to no protection and no management mandate whatsoever.  

Based on a spatial analyses of the Arizona Gap management status, 2.3 million acres of
forestlands are identified as offering protection status. As a forest type, pinyon-juniper
woodlands represent 69.3% of the acres with protection status of Gap 1 and 2. Within any given
forest type, Madrean oak woodlands has the largest percent of total forestland in protection status
Gap 1 and 2 (19.9%), and mixed conifer forest has the smallest (7.6%) amount of land afforded
Gap protection status 1 and 2. 
 
In Arizona, The Nature Conservancy (TNC) identified over 8.1 million acres of forest habitat for
conservation during their ecoregional assessments. Of this forest habitat identified, 23% (1.85



36

million acres) have Gap status 1 or 2. Of this selected forest habitat, 9.0% is in private
ownership.

B. Conservation Easements in Arizona 
Numerous conservation easements are held by a variety of land trust organizations, local, state,
and federal agencies, and other interested parties concerned with preservation of open space and
natural ecosystems. Through various means, land trusts have conserved over 3.2 million acres in
the United States (Land Trust Alliance 1998). While each entity holding conservation easements
may have information regarding the total number of acres conserved, there is no statewide
clearinghouse of such information nor would this information be partitioned according to the
forest types identified within the AON, thus, only a few examples are provided below.
According to the latest records for The Nature Conservancy’s (TNC) Arizona chapter, 42,000
acres of private land have conservation easements held by TNC. The Malpai Borderlands Group
holds conservation easements on 75,000 acres of private land in southeastern Arizona and
southwestern New Mexico. Grand Canyon Trust holds conservation easements on 12,500 acres,
primarily in northern Arizona. While the Trust for Public Land is active in Arizona, they work
primarily with local land trusts, which in turn hold the conservation easements. Thirteen percent
of Arizona is State Trust Lands and information regarding conservation easements on this land is
not available. 

Land trusts are nonprofit organizations, as described in 501(c)
of the Internal Revenue Code of 1986, that protect land by
working with landowners who wish to donate or sell fee title or
conservation easements to maintain conservation values associated
with the land (USDA 2003a).

The following are some of the land trusts and conservation organizations working individually
and collectively to preserve land for the protection and sustainability of Arizona’s rich bio-
diversity, wildlife habitats, scenic and recreational areas, and economic diversification:

Arizona Open Land Trust
1915 E Camino Miraval
Tucson, AZ  85718-4950
Phone: (520) 577-8564 
Founded: 1978
www.aolt.org 

The Arizona Open Land Trust (AOLT) protects Southern Arizona's vanishing western
landscapes and wildlife habitat by acquiring and managing sensitive lands, and supporting their
mission through appropriate legislation, public education, and outreach. The trust operates in
Pima, Pinal, Santa Cruz and Cochise counties

Black Mountain Conservancy
PO Box 7192
Cave Creek, AZ  85327-7192
Phone: (480) 575-5835  



37

Founded: 2000
www.blkmtnconservancy.org

The Black Mountain Conservancy is a nonprofit, 501(c)(3) volunteer organization dedicated to
preserving, in perpetuity, the undeveloped land on and around Black Mountain. The vision of the
Conservancy is to protect, preserve, and restore for the public benefit, a unique mountain for
current and future generations.

Cascabel Hermitage Association
6146 N Canyon Road
Benson, AZ  85602-8333
Phone: (520) 212-2473 
www.cascabelhermitage.org 

The Cascabel Hermitage Association (CHA) acquires and holds real property in trust under the
Saguaro-Juniper Covenant, makes the land available for solitary meditation, and holds
conservation easements. It thereby provides a Sonoran desert wildlands habitat for fully
interfaith solitary contemplation, as well as other solitary educational and creative activities that
require sustained concentration and stillness.

Central Arizona Land Trust 
PO Box 1050
Prescott, AZ  86302-1050
Phone: (928) 445-7790 
Founded: 1989
www.centralazlandtrust.org 

The Central Arizona Land Trust is a private, non-profit organization established in 1989. They
seek to preserve ranchlands, open space and the scenic and wildlife values of central Arizona in
partnership with landowners who wish to protect their land in perpetuity. 

Desert Foothills Land Trust
PO Box 4861
Cave Creek, AZ  85327-4861
Phone: (480) 488-6131 
Founded: 1991
www.dflt.org 

The Desert Foothills Land Trust was established to protect and preserve the unique and sensitive
land areas of the Sonoran desert foothills containing the Carefree, Cave Creek, New River and
far North Scottsdale communities. As a non -profit, volunteer organization, the Trust protects
land through gift, purchase, bequest, and conservation easement for the edification and
enjoyment of current and future generations. The Trust works to ensure the survival of the
unique plant and wildlife of the fragile Sonoran desert.
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Diablo Trust   
PO Box 31239
Flagstaff, AZ  86003-1239
Phone: (520) 523-0588 
Founded:  1993
www.diablotrust.org

The Diablo Trust, a not-for-profit 501 (c) (3) corporation, is an Arizona Land Management Team
and National Reinventing Government Laboratory. Covering 426,000 acres of mixed ownership
property, the Trust began in 1993 when two long-time Arizona ranches, the Bar-T-Bar and the
Flying M Ranch, asked people for ideas to assist them in the protection of open spaces and
healthy habitats. Today the Trust provides a forum for the community to actively participate in a
land stewardship process. Additionally, the ranch lands provide "hands-on" proving grounds for
new, collaborative land management ideas.

Grand Canyon Trust -Flagstaff - Headquarters
2601 N. Fort Valley Road
Flagstaff, Arizona 86001
Phone: (928) 774-7488
www.grandcanyontrust.org

Grand Canyon Trust focuses its conservation work in the canyon country of the Colorado
Plateau. Here lies the nation's greatest concentration of national parks and monuments, evidence
of the special status society has conferred on this spectacular region. Their mission is to protect
and restore the Colorado Plateau – its spectacular landscapes, flowing rivers, clean air, diversity
of plants and animals, and areas of beauty and solitude.

McDowell Sonoran Land Trust
 PO Box 14365
Scottsdale, AZ  85267-4365
Phone: (480) 998-7971 
Founded: 1990
 www.mslt.org 

Since 1990, the McDowell Sonoran Land Trust has worked through the citizens of Scottsdale to
protect the McDowell Mountains and adjacent Sonoran Desert through lands donations and
acquisition. Today, preservation of the original 16,460 acres of the McDowell Sonoran Preserve
is almost complete and the Trust is starting to focus on the acquisition and preservation of an
additional 19, 940 acres of mountain and desert lands. 

The Nature Conservancy, 
Phoenix Conservation Center   
7500 North Dreamy Draw Drive, Suite 145
Phoenix, Arizona 85020
602-322-6990



39

The Nature Conservancy's mission is to preserve the plants, animals and natural communities
that represent the diversity of life on Earth by protecting the lands and waters they need to
survive. For more than 35 years, The Nature Conservancy in Arizona has been working locally
with communities, businesses and the people providing hope for the preservation of our land, our
water, our way of life. A few of the ways by which we achieve our mission include, but are not
limited to land acquisition, conservation easements, debt for nature swaps and conservation trust
funds. The Nature Conservancy’s work in Arizona is varied and stretches across five landscapes:
the Apache Highlands, Arizona and New Mexico Mountains, Colorado Plateau, Mojave Desert,
and Sonoran Desert.

Southeast Arizona Land Trust      
PO Box 116
Sonoita, AZ  85637-0116
Phone: (520) 455-5592 
Founded: 1994 

The focus of Southeast Arizona Land Trust is on protecting and/or restoring 142,000 acres of
land roughly south of Tucson and east of Tohono O'Odham Reservation.

Superstition Area Land Trust
PO Box 582
Apache Junction, AZ  85217-0582
Phone: (480) 983-2345 
Founded: 1993 
www.azsalt.org 

The Superstition Area Land Trust's primary mission is to assure the long-term conservation,
preservation and management of natural open spaces surrounding the Superstition Wilderness
Area in Pinal and Gila counties through education, advocacy, land acquisition, federal and state
lands protection and other conservation actions. 

Trust for Public Land   
409 E. Palace Avenue
Santa Fe, NM 87501
Phone: (505) 988-5922
www.tpl.org

The Trust for Public Land is a national non-profit land conservation organization headquartered
in San Francisco. TPL's mission is to conserve land for people to enjoy as parks, gardens, and
natural areas, ensuring livable communities for generations to come. Working with Arizona
communities, leadership and landowners since 1980, TPL has helped preserve almost 200,000
acres of urban open space, sites of cultural and historic significance, working lands and
wilderness.

Verde Valley Land Preservation Institute  
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PO Box 2226
Sedona, AZ  86339-2226
Phone: (928) 821-3905  
www.verdevalleylpi.org

Verde Valley Land Preservation Institute is an Arizona nonprofit corporation operating within
the Verde Valley of Arizona for the purpose of acquiring, managing and enhancing the natural
open space in the Verde Valley region. Their mission is to develop and implement immediate
and long-range strategies to preserve and enhance the natural open space of the Verde Valley.
The Institute will ensure a public collaborative process involving scientific research, education,
planning, and land acquisition, management, development, and preservation techniques.

Western Arizona Land Trust    
49614 Highway 60
Wickenburg, AZ  85390
Phone: (928) 684-2772 

The Wilderness Land Trust
PO Box 1420
Carbondale, CO 81623
Phone: (970) 963-1725
wildernesslandtrust.org

The Wilderness Land Trust has actively assisted the Bureau of Land Management with projects
in four Arizona desert wilderness areas: Mount Tipton, Muggins Mountains, Swansea, and
Wabayuma Peak. The BLM manages approximately 1.3 million acres of primarily desert
wilderness areas in Arizona. All told, the WLT has been involved in protecting almost 1,000
acres of land in eleven separate transactions. 

The Southwest Forest Alliance 
P.O. Box 1948
Flagstaff, AZ 86002
Phone: (928) 774-6514 
www.swfa.org

A Flagstaff based forest advocacy group that since 1994 has focused on grassroots organizing
within the environmental community in Arizona and New Mexico. The Southwest Forest
Alliance was formed to develop a scientifically based vision for restoring degraded forest
ecosystems and to seek public support for this vision. These efforts have focused on the
protection of old growth forests and damaged watersheds. An integral part of the SWFA's
campaign includes public education and grassroots organization within local forest dependent
communities. The SWFA mission is to chart a new course for public lands management and
protection in Arizona and New Mexico focusing on restoration of degraded ecosystems through
scientific research, helping forest dependent communities become self-sustaining, and increasing
public awareness and involvement in land management issues.
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Ecological Restoration Institute 
P.O. Box 15017
Flagstaff, AZ 86011
Phone: (928) 523-7182 
www.eri.nau.edu

The Ecological Restoration Institute is an independent research branch of Northern Arizona
University. Since 1970, the ERI has been a pioneer in conducting research and disseminating
information about restoration treatment outcomes, strategies, and techniques in the Southwest.
ERI's work has greatly benefited from partnerships with the Bureau of Land Management, Forest
Service, Native American tribes, and other land managers, as well as with an array of
communities and academic researchers. As a result, they have gained a great deal of practical
knowledge about the planning, implementation, and monitoring of restoration projects in
Southwestern ponderosa pine forests. 

American Farmland Trust-Rocky Mountain Region
PO Box 1417
Fort Collins, CO 80524
Phone: (800) 370-4879
www.farmland.org

American Farmland Trust is a private, nonprofit farmland conservation organization founded in
1980 to stop the loss of productive farm and ranch land and to promote farming practices that led
to a healthy environment. Its action-oriented programs include public education, technical
assistance in policy development and demonstration farmland protection projects. Farms and
ranches in the Rockies produce everything from tender beef to prize-winning peaches, in
addition to providing scenic open spaces and habitat for wildlife that residents cherish. Sadly,
much of this land is under siege. Thousands of acres of high quality agricultural land and wildlife
habitat in the Rockies are squandered and fragmented each year due to low-density, scattershot
rural subdivisions and 35-acre ranchettes.

The Sonoran Institute
7650 E. Broadway, Suite 203
Tucson, AZ 85710
Phone: (520) 290-0828
www.sonoran.org

Over the past decade, the Sonoran Institute has assisted dozens of communities throughout
Western North America, helping them realize conservation and other community goals. The
Institute’s community stewardship work creates lasting benefits including healthy landscapes,
vibrant economies, and livable communities that embrace conservation as an integral element of
their economies and quality of life.

In carrying out its mission, the Sonoran Institute 1) helps communities understand their economy
within the context of global, regional, and local economic and demographic trends, 2) helps
communities make an inventory of natural and cultural assets that may be affected by growth and
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development, 3) helps communities tailor land-use policies, conservation plans, and
collaborative land management strategies to meet local needs and 4) helps communities
implement economic development strategies that do not compromise natural amenities and
community values.
♦  Preserving and Protecting Arizona Wilderness areas

Greater Flagstaff Forests Partnership
1300 S. Milton Road, Suite 218
Flagstaff, AZ 86001 
Phone: (928) 226-0644 
www.gffp.org

The Greater Flagstaff Forests Partnership is a non-profit alliance of 26 environmental and
governmental organizations dedicated to researching and demonstrating approaches to forest
ecosystem restoration in the ponderosa pine forests surrounding Flagstaff, Arizona. The
Partnership was formed through a cooperative agreement between the U.S. Forest Service and
the Forest Foundation in 1998. The Partnership's three primary goals are to: 
♦  Restore natural ecosystem structures, function, and composition of ponderosa pine forests. 
♦  Manage forest fuels to reduce the probability of catastrophic fire. 
♦  Research, test, develop, and demonstrate key ecological, economic, and social dimensions of

restoration efforts. 
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SECTION 2

I. Eligibility Criteria for Forest Legacy Areas

According to the Forest Legacy Program Implementation guidelines, “Eligibility Criteria are a
set of factors developed by the State lead agency, in consultation with the State Forest
Stewardship Coordinating Committee (SFSCC), to evaluate geographic areas to determine if
they qualify as a Forest Legacy Area.”   The basic criteria adopted by the Arizona State Land
Department and the State Forest Stewardship Coordinating Committee that must be satisfied to
designate a Forest Legacy Area are:

•  The area contains private lands that satisfy the definition for “forest”.

 Lands stocked with at least 10% tree cover of any size (at maturity, the trees must be
greater than 8 feet in height). Ten percent stocked, when viewed from a vertical direction,
equates to an aerial canopy cover of leaves and branches of 25% or greater. 

 The minimum area for classification is 1 acre, owned by an individual or by an organized
group of individuals. 

•  The private lands contain significant environmental values that satisfy the definition for an
“important forest area”.

•  Riparian areas
•  Fish and wildlife habitat and corridors 
•  Known threatened and endangered species
•  Timber, and other forest commodities
•  Scenic resources
•  Public recreation opportunities
•  Known cultural/historic resources
•  Watershed/Water supply values.

•  The private forests are at risk of conversion to non-forest uses by roads and/or other human
developments. 

•  Large unfragmented, undeveloped blocks of private forest are at risk of conversion to low
density residential development.

II. Arizona’s Forest Legacy Areas

Using the above definitions of forest, threatened forest, and important forest, along with map
layers showing areas with high environmental values, public values and development threats we
propose three Forest Legacy Areas for Arizona.   The selection of these FLAs take into account
that there are extensive areas of the state that are not suitable by virtue of their ownership or their
ecological condition.   For example, Indian reservations and trust lands are protected through the



44

trust relationship between the U.S. Department of Interior and the tribe.  The extensive heart of
the Sonoran Desert in southwestern Arizona is largely in public ownership or is within an Indian
reservation or does not meet other criteria and thus is not included.    

The three Forest Legacy Areas proposed are the Arizona Strip, Arizona Highlands and Sky
Islands. 

Arizona Strip: This FLA includes pinyon-juniper woodlands that are part of the larger, intact
natural landscape of the Colorado Plateau.  It is generally defined as the area north of the Grand
Canyon National Park and the Kaibab National Forest, and west of the Navajo Indian
Reservation.   Subunits of the FLA are Mohave and Coconino counties.  

Arizona Highlands: This FLA covers the most extensively forested region of the state.  It
includes the ponderosa pine forests of the Mogollon Plateau, the mixed conifer and high
elevation riparian systems of the White Mountains, the forested mountains of west-central
Arizona, and important riparian forests along central Arizona rivers such as the Verde, Salt,
Little Colorado, Blue and Bill Williams.  Forest types include conifer, pinyon juniper and
riparian.  The area is roughly bounded on the north by the Lake Mead National Recreation Area,
the Hualapai Indian Reservation, Grand Canyon National Park and the Navajo Indian
Reservation and on the south by La Paz County, Maricopa, Pinal and Gila Counties.   Private
lands within the Tonto National Forest, and the southern portion of Apache Sitgreaves National
Forest are included.   Subunits of this FLA are Mohave, Yavapai, Coconino, Maricopa, Gila,
Navajo, Apache and Greenlee counties.  

Sky Islands: Southeast Arizona is characterized by basin and range topography and it contains
some of the state’s most diverse forest habitats including mixed conifer, pinyon juniper, madrean
oak woodlands and riparian.   Its proximity to subtropical Mexican forests accounts for the area’s
high biological diversity, with many forest species reaching their northernmost limits.  Important
riparian forest systems include the San Pedro, Santa Cruz, and Gila Rivers and many of their
tributaries and headwater areas.   The FLA includes the eastern portions of Pinal and Pima
counties, Gila County south of Tonto National Forest, Graham County south of the San Carlos
Apache Indian Reservation, Greenlee County south of the Apache/Sitgreaves national Forest,
and all of Santa Cruz County and Cochise County.

Within these three areas, all private forestlands that meet the four basic eligibility criteria are
eligible for FLP participation.   Individual proposals for protecting properties with FLP funding
would be ranked according to the Forest Value and Threat Criteria Prioritization Process (Figure
7).
 
A. Project Eligibility Criteria 

Project Proposals within an FLA must meet the six criteria listed below in order to be eligible for
consideration and to be ranked and prioritized.

•  The parcel must be private land or be tribal non-trust allotment lands
•  The parcel must be private forestland 
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•  The parcel must be at least 5 acres in size
•  The landowner must be a willing participant and agree to have a Landowner Forest

Stewardship Plan (LFSP) written for the property
•  The parcel must be an environmentally-important forest area 
•  The parcel must be threatened by conversion to non-forest uses.

Once a project is judged to be eligible it will be scored and ranked in accordance with the criteria
and weighting factors summarized in the evaluation form that follows.

Six overarching criteria were selected for use in the prioritization process for evaluating
competing FLP projects. The criteria listed in priority order are:

•  Ecological and Environmental values,
•  Site viability and importance  to other forestlands
•  Threat immediacy 
•  Contribution to larger conservation strategy
•  Public values
•  Local support and presence of partners and/or matching funding

The criteria can be ranked by assessing a variety of factors that contribute to each of the criteria.
These factors are found in the Forest Value and Threat Criteria Prioritization Process table
below.   
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Figure 7: Forest Value and Threat Criteria 
Prioritization Process

Forest Value Criteria Weight
(3,2,1)

Score
(1-5)

Weighted Score
(Wt X Score)

Conversion Threat
Criteria

Weight
(3,2,1)

Score
(1-5)

Weighted Score
(Wt X Score)

Riparian Forest Example 3 4 12
Riparian Forest 3 Immediacy 3
Forest Condition 2 Road Impact 1
Threatened, Endangered,
Rare, Sensitive Species

3 Housing Density 2

Critical Habitat 2 Subdivision Platted
Contribution to other
Conservation programs

2 Census Block Change 2

Protected Area Inholding 2 Property for Sale 3
Watershed/Aquifer
Recharge 

3 Total Threat of
Conversion 11

Movement Corridor 2
Total Environmental and
Ecological Values 19

Large Block (>100 ac.) 3
Proximity to Protected
Land (>1,000 ac.)

2

Readiness 3
Time Limitations 2
Affordability (Per Acre
Cost)

2

Total Site Viability Value
12

Local Support 3
Matching funds 3
Other Conservation
Planning or partners 

3

Total Project Support 9

Scenic  2
Recreation 2
Cultural 2
Economic 2
Total Public Values 8

TOTAL WEIGHTED
SCORE

Weighting factors are rated 1,2,3 with 3 being the highest priority.   Weighting totals reflect the relative
importance of each of the evaluation categories.  For example, the environmental and ecological value
total weight of 19 gives the highest of the six categories. The weighting factors given above are
provisional and may be modified as they are tested.  
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Where spatial data layers are available, criteria will be mapped in FLAs and compounded in a
composite map that shows areas with a color coding system.  For example properties that lie in a
designated conservation area which also incorporates public values are reflected in the color-
coding of the FLA maps, as are those forests that lie in TNC conservation areas.  Some map
layers are not at present incorporated into the composite maps but these may be developed as the
program matures and the rating criteria adjusted to reflect this improved knowledge.   

Criteria lacking in spatial data layers will be evaluated according to guidelines developed by the
Forest Stewardship Committee as part of the individual project evaluation process.  Weightings
will be reviewed and revised as necessary by the Forest Stewardship Committee.   For example,
critical habitat designations for threatened or endangered species are evolving as new species are
listed or designations take place.   Likewise the presence or absence of threatened, endangered or
sensitive species on a property may also be fluid and open to new information being brought to
the ranking process.   

To assess a particular property’s over-all ranking for FLP funding, priority will be given to areas
of high forest value first regardless of the degree of threat.  Threat criteria will play a secondary
role in assessing over-all project ranking as illustrated by the following figure:

High Value
High Threat

Priority 1

High Threat
Low Value

Priority 3

High Value
Low Threat

Priority 2

Low Value
Low Threat

Priority 4

Environmental and Ecological Factors
Environmental or ecological factors to be assessed about a proposal include: presence of riparian
forest; forest condition; presence of threatened, endangered or sensitive species; critical habitat
designated for listed species; designated conservation area; watershed or aquifer recharge area or
wildlife movement corridor.   Priority will be given to riparian forest and examples of other high
quality forest types.   Forest values also include the presence of priority wildlife such as
threatened, endangered, sensitive, and species of concern as well as designated critical habitat for
listed species.  The presence of wildlife movement corridors where documented is also a
significant value.  Other special attributes that would influence ranking include forestlands
overlying water supply aquifers or contribution to watershed conditions. Building upon previous
conservation planning efforts will be advantageous thus, giving higher priority to those projects
that are within a pre-existing local, regional, or global conservation plan.  Examples include: at a
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local scale, areas that fall within the Pima County Sonoran Desert Conservation Plan; at a
regional scale, areas within The Nature Conservancy’s ecoregionally based portfolio of
conservation areas; and at a global scale areas within the globally recognized biodiversity
hotspot of the Madrean Archipelago. 
   

The viability and importance of the site to other forestlands (Site Viability)
Large blocks of land have higher ecological integrity due to their ability to maintain ecosystem
level processes such as hydrologic cycling and natural fire regimes. They can also offer greater
social and economic benefits due to their size. For these reasons, priority will be given to those
private parcels that add to existing protected lands, such as county parks, state parks, national
forests, national parks, wilderness areas, and/or other public land managed for natural resources.
For example, in the Arizona Strip the predominant or matrix ownership for pinyon-juniper forest
is Bureau of Land Management, however the scattered private parcels within the BLM
ownership should be protected because if they are developed the integrity and manageability of
the entire forest will be lost.   Likewise, priority should be given to properties which when
grouped together become a large intact forest block compared to smaller isolated parcels of
forestland. 

Local support, and presence of partners and/or matching funding (Project Support)
With Arizona’s increasing population and the recent boom in ex-urban development there are
many areas of private forest at risk of development. Given the limited funds of the FLP, it is
important to leverage funds and encourage support offered through local partnerships. To this
end, higher priority will be ascribed to those projects that demonstrate local support and/or
provide matching funds. 

Immediacy of threats to the site (Threat Immediacy)
The immediacy of road and development threat to a site is a key factor in determining overall
priority level. Areas that are under imminent threat of development and possess high ecological,
public, or economic values will receive higher priority. However, ecological value can decrease
while the threat (and cost) of private forestland increases with increasing proximity to existing
developments. Thus, it is important to give priority to projects with high ecological, public, or
economic value that can be protected within the timeline of the FLP process.  Such projects
should be carefully evaluated to determine the feasibility of success. This strategy provides
protection to properties with the greatest ecological, public, and economic value at the lowest
price. 

Public values
Public values include scenic and recreational benefits provided by the site, as well as the
presence of cultural resources such as archaeological or historic sites.  The importance of the
private forest to the local economy through local timber harvest, ranching, and traditional forest
uses is also a public value.

B. Goals and Objectives of Arizona’s FLP
The main goals for the Arizona FLP are (1) protect important private forest from conversion to
non-forest uses through development and ex-urban growth; (2) maintain the ecological integrity
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of Arizona’s forests to protect watershed functions; (3) protect native plant and wildlife habitat;
(4) protect cultural and public values within the forests; and (5) maintain traditional forest uses
such as timber harvest, livestock ranching, and recreational opportunities.

To reach these goals several program objectives have been identified:
♦  Reduce forest fragmentation through protection of ecologically and publicly important

private forestland by focusing on large forested blocks where feasible. 
♦  Protect riparian forest habitat in large or small blocks.  Resource values are independent of

parcel size in riparian settings 
♦  Maintain watershed functions and protect water supply by protecting forests in the upper

watersheds, along ephemeral streams, around springs, and the entire length of  perennial
reaches

♦  Protect wide ranging, rare, threatened, and/or endangered plant and wildlife habitat
♦  Protect important historical and cultural sites
♦  Promote forest stewardship by working together with private, federal, and state land

managers

III. Assessment of Need Information Gathering Processing

A. Spatial Information and Analysis
To aide the prioritization process for identifying environmentally important forests at risk of
non-forest conversion, three spatially explicit data sets were used to identify areas of high public
and ecological value as well as areas of road and development threats within private forest lands.
These data sets were a result of spatial analyses using a Geographic Information System
(ArcView 3.3 and ArcMap 9). The forest types were delineated using GAP vegetation (1998)
and riparian vegetation information from the Arizona Game and Fish Department (AZGFD
1994) (Figure 1 and 2). Land ownership information was acquired from the Arizona Land
Resource Information System (Figure 8, ALRIS 2003). 

The public value spatial layer was intended to evaluate private forestlands in context of values
that the general public may place on public lands and cultural resources. The two key
components of public value are described as (1) presence of or proximity to areas with cultural
and historical sites and (2) proximity to public recreation opportunities. Cultural importance was
based on information from the Arizona State Museum, which identified acres of cultural
resources by township/section map units. Areas within 8 km of public land with recreation
opportunities (i.e., parks, wilderness areas, National Forests, and BLM land) were also defined as
having public value. The combination of culturally and recreationally important areas within
private forestlands is referred to as public values and is shown. 

The environmental value spatial information was based on over six years of planning effort by
The Nature Conservancy to identify areas for conservation in Arizona. The network of
conservation areas in each of the five ecoregions that converge in Arizona identify and represent
the diversity of species, communities, and ecological systems within an ecoregion including but
not limited to forest resources.   The conservation portfolio was created to capture the context of
threatened, endangered, and common species locations and habitat requirements (including
wildlife corridors), as well as to evaluate their importance to ecological functioning of an area,
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and overall biodiversity of the region. This spatial data was then used to select and display
private forest holdings that occur within the portfolio of conservation sites.  Thus the supporting
mapping does not display the conservation portfolio per se but identifies private forests that
occur within the portfolio.
     
The development threat spatial layer shows areas that have been heavily impacted by human
development. This spatial layer was a combination of 1) road impacts, based on road size (i.e.,
interstate, dirt road) and their ecological impacts (Theobold 2003, Figure 8); 2) estimated current
housing density, based on aerial photography (from 1994 to present) from which areas with
structures were identified as rural, mixed, or urban. [Mike Fisher, with the Bureau of Land
Management, created this digital information to assist land management agencies in natural
resource planning.]; 3) Mohave County assessor data (Mohave County GIS Department); 4)
Coconino County subdivision data (Coconino County GIS Department); and 5) Pima County
assessor data (Pima County GIS Department).

Figure 8: Description of road buffer widths used in the development spatial layer.

ROAD DESCRIPTION Total Buffer Width (m)
Primary: limited access or interstate highway 1000
Primary: other U.S. or State highway 500
Secondary: state and county 200
Local 200
Vehicular: four-wheel drive 30

Given that the information used to create the public, ecological, and threat spatial layers was
obtained from various sources which were collected and recorded using different spatial scales,
with unknown accuracy, it was important to field verify those aspects of the data that were
feasible. To this end, a sample of private forestlands was visited to check the accuracy of GAP
vegetation and Arizona Game and Fish Department riparian vegetation. In addition, housing
density was assessed and its relationship to biotic integrity was qualitatively determined.

Other spatial data analyzed and incorporated in the Assessment of Need included generalized
locations of threatened, endangered, and sensitive species as well as other species of special
concern on private forestlands. This information was provided by the Arizona Game and Fish
Department and under agreement will remain confidential. Exact species locations and maps of
these species are not provided in the AON. The Arizona Forest Health program, a collaborative
project of the USDA Forest Service and University of Arizona Cooperative Extension, provided
spatial data of insect damage to Arizona’s forests. 

B. Field Validation
Field verification was conducted for two weeks in April 2004, and was targeted to areas where
public value, environmental value, and development threat intersected. Over the course of our
trips, approximately 2,400 miles, 25 conservation areas, 7 National Forests, and 18 riparian areas
were visited along with several representatives from each of the four forest types and the
different types of development threats. Regarding the vegetation spatial information,
observations from the field assessment suggest the following: mixed conifer forests were
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identified accurately most often, with pinyon-juniper woodlands fairly accurate as well. The
accuracy of riparian forest identification was highly variable.  Riparian forests were either not
identified or they were misidentified as another vegetation type. To improve the accuracy of
identification of riparian forest additional information such as presence of perennial water or
native fish was used in conjunction with the vegetation layer.  Finally, Madrean oak woodlands
appeared to be the least well identified vegetation community.  Madrean oak woodlands were
often misidentified as mesquite or not identified at all.  

Field observations of the development threats revealed this layer to be fairly accurate in terms of
properly identifying housing density and road size. Assessment of the impact of the housing
density on biotic integrity suggested that areas with mixed or urban housing density are too
heavily impacted in their present state to be of significant conservation value. Either singularly
or in combination, rural housing density or road impacted areas still had relatively intact forest
communities. We also noted that rural areas near booming communities appeared to be at the
highest risk for development. 

Based on field validation and observations, maps contained within the AON should be used as a
general guide for assisting in prioritizing private forest lands, public values, ecological values,
and development threats, not a definitive map of their locations. 

Recommendations for priorities are as follows:

 Riparian forest along perennial water represents a small proportion of the total forest in
Arizona, yet a disproportionately high number of species depend on them. Riparian forests
are some of the most biologically diverse and rich communities in Arizona. Given their
dwindling extent and high value, these areas should be the top priority. 

 Areas classified as having rural housing density or only road impact near Kingman, Prescott,
Chino Valley, Flagstaff, Heber to Show Low along Highway 260, Sonoita, Elgin, and Green
Valley should be prioritized for Forest Legacy Program funds due to their imminent
conversion by development. 

IV. Arizona’s Forest Legacy Area Descriptions

Each FLA is summarized as follows: a general description of the area with key land managers
and rivers identified; a brief description of the vegetation communities contained within the
FLA; discussion of the ecological and public values.  Each FLA description also contains an
overview of the growth and development patterns within the FLA. The Arizona counties that the
FLAs overly are listed and economic and demographic data along with a county write up if
provided in Appendix I.   All of the tables and figures presented in this appendix are courtesy of
the Sonoran Institute’s Economic Profile System (Sonoran Institute 2000). The descriptive
information for each county was adapted from the Arizona Department of Commerce county
profiles (2003). Finally, there is a description of the Forest Legacy Program priority goals and
objectives for each FLA. The goals and objectives are not intended to be an exhaustive list but
rather they represent items in need of conservation based upon spatial analyses and field
assessments.
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During the development of the Assessment of Need, the contractor worked in conjunction with
the ASLD, the AFSC, the US Forest Service and others. The public review process and
comments are provided in further detail and outlined in Section 3; see Public Review and
Comments.

While the ecological and public values vary for each FLA, the strategies for protection and
conservation are the same for the three FLAs. They are as follows:
1) Implementation of a conservation easement program that focuses on protecting priority

forestland.  Conservation easements that are acquired under the program may be held by the
Arizona State Land Department or by Local Governments working in conjunction with
Arizona State Land Department under appropriate agreements between the entities. 

2) Use FLP funding to leverage other funding sources for forestland protection and conservation
easements. 

3) Hold forestland conservation easement conference in Arizona in an effort to identify
conservation partners, become aware of priorities of other organizations and individuals, and
to build upon on-going forestland protection efforts.

4) Establish conservation partnerships in order to facilitate easement acquisition.
5) Develop site specific forest stewardship plans.   

Similarly, the public benefits derived from identifying these FLAs are also the same for each
FLA and they are as follows:
1) Protection of watershed values and water quality and quantity for human use.
2) Protection of valuable plant and wildlife habitat.
3) Protection of traditional forest uses and cultures.
4) Protection of scenic landscapes and aesthetics.
5) Reduction of wildland-urban interface issues.
   
 

A. Arizona Strip Forest Legacy Area

The Arizona Strip FLA consists of the portions of Mohave and Coconino counties located north
of Grand Canyon National Park, Lake Mead National Recreation Area and Kaibab National
Forest. The predominant forest and woodland ownership in the Arizona Strip is Bureau of Land
Management land with 1,158,313 acres followed by Arizona state trust lands with 71,210 acres
and then by privately owned land with 59,651 acres.      

Vegetation Patterns

Vegetation within the Arizona Strip FLA is a mixture of Mohave Desertscrub on its western
edge, Great Basin grasslands bordering the pinyon-juniper woodlands that occur over much of
the areas.  The pinyon-juniper woodlands cover about 1,276,912 acres in the FLA with
1,145,839 acres occurring on Bureau of Land Management.   There are approximately 71,125
acres of pinyon-juniper on Arizona State trust lands and 58,706 acres on private land.   About
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7,572 acres of mixed conifer forest and 4,902 acres of riparian forest occur on Bureau of Land
Management.   On private lands there is about 935 acres of riparian forest.   
 
Ecological and public values are associated with the extensive area of BLM Forestland and the
private forest inholdings.   These areas are used for recreation and also support other public
values such as cultural resources.   There is a concentration of ecological values associated with
the Virgin River riparian area and also in the north central portion of the FLA.  See Map 5. 
 
Appendix E provides complete information on occurrences of federally listed species, sensitive
species and species of concern by county.        

Growth and Development Patterns

The Arizona Strip is separated from the remainder of the state by the Grand Canyon and is
remote.   Population growth that is occurring in Mohave County and in Coconino County is
occurring around the population centers of Kingman, Flagstaff and Sedona with little growth
pressure occurring in most of the Arizona Strip FLA.   A growth corridor and pressure for
development does exist along the I-15 corridor and the Virgin River between St. George and Las
Vegas.   The locations of private forests also coincide with increased levels of road construction
and these areas also have public values due to their proximity and integration with public lands.
See Map 6.   
 
For a more complete discussion of Coconino and Mohave county resource values and
demographics please see Appendix I which contains information on forest resources, land tenure,
threats assessment for all Arizona Counties.   

 Goal and Objectives

1) Protect riparian forest values along the Virgin River and associated use by riparian obligate
species such as the federally listed Southwestern Willow Flycatcher and native fish species.

2) Protect traditional forest uses, recreational and ranching uses by focusing attention on
privately owned pinyon-juniper woodlands in the north central portion of the FLA.    

3) Prevent fragmentation of public pinyon-juniper woodlands and creation of WUI issues by
protecting private woodlands from unplanned development.

B. Arizona Highlands Forest Legacy Area

General Description
The Arizona Highlands FLA encompasses a swath that traverses the central highlands of Arizona
from Nevada to New Mexico.   It captures portions of the Arizona-New Mexico Mountains,
Colorado Plateau, Apache Highlands and the Mohave Desert ecoregions.   Elevations range from
482 feet at Lake Havasu City, Arizona on the Colorado River in western Mohave County to
12,643 feet at Humphrey’s Peak north of Flagstaff in Coconino County.     
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The FLA consists of the Mohave County south of Grand Canyon National Park; all of Yavapai
County; Coconino County south of Grand Canyon National Park; the northeastern portions of
Maricopa and Pinal Counties; Gila County, except for its extreme southern corner; Navajo
County located south of the Navajo Indian Reservation and North of the White Mountains
Apache Indian Reservation; Apache County south of the Navajo Indian Reservation; and that
portion of Greenlee County that contains the Apache/Sitgreaves National Forest. 

The predominant ownership in the Arizona Highlands FLA is Federal with Bureau of Land
Management ownership totaling 3,426,572 acres most of which is located in Mohave County.
USDA Forest Service ownership totaling 8,846,457 acres in Yavapai County, southern Coconino
County, western Gila County, eastern Maricopa County, the southern parts of Apache and
Navajo Counties and all of Greenlee County in the FLA.   The remaining portion of the FLA is a
mix of state trust lands with 3,776,256 acres and private lands with 6,382,323 acres.  The state
trust lands and private lands often occur in a checkerboard pattern and thus their fates are closely
related.   

Vegetation Patterns
The extreme variations of altitude, precipitation, soil types and terrain contribute to exceptional
diversity and interspersion of habitat types.  In general, the pattern follows elevation zones with
Mohave desertscrub in the low western portion of the FLA ranging up through Great Basin
grasslands as elevation increases moving to the east.   As elevations continue to increase the
pinyon-juniper woodlands become predominant.  Moving further to the east in Yavapai County
and western Coconino County the vegetation types shift to chaparral in the southern lower
elevations with a transition to Great Basin grasslands and then to pinyon-juniper woodlands and
finally mixed conifer forests as elevation increases.  This same pattern continues across southern
Coconino, Navajo and Apache Counties.  The mixed conifer forest being the predominant forest
type with fringes of pinyon-juniper woodlands to the north grading out into Great Basin
grasslands along the I 40 corridor and north into the Navajo Reservation.    

There are a total of 10,382,804 forested acres in the Arizona Highlands FLA.    Federal, state and
local agencies own and manage 7,886,239 acres and 2,480,878 acres are in private ownership.
There are a total of 3,030,794 acres of mixed conifer forest, 123,543 acres of madrean oak
woodland, 7,005,536 acres of pinyon-juniper woodland and 222,931 acres of riparian forest.
Private lands contain 134,434 acres or 4.4% of the mixed conifer, 16,937 acres or 13.7% of the
madrean oak woodland, 2,254,401 acres or 32% of the pinyon-juniper woodlands and 75,106
acres or 33.7% of the riparian forest.   

Interspersed with the upland deserts, grasslands and forests are the major rivers of the Arizona
Highlands and their tributary streams.   These include the Bill Williams and Santa Maria rivers in
Southern Mohave County, Verde River, Salt River, Black, Blue, White, Little Colorado and
Aqua Fria Rivers as well as their numerous tributaries.  These rivers support extensive riparian
forests and these are of exceptional value due to the great diversity of wildlife that depend on
riparian forests in Arizona.   
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The forests of the Arizona Highlands FLA support raptors such as Mexican spotted owl,
American peregrine falcon, ferruginous hawk, northern goshawk, osprey, American bald eagle,
and black hawk.  Southwestern willow flycatcher, Yuma clapper rail is federally listed
endangered riparian obligate species and Western yellow-billed cuckoo is a candidate species for
listing.  Aquatic species include the federally listed razorback sucker, Gila topminnow, loach
minnow and spikedace, as well as lowland and Chiricahua leopard frogs.  Appendix E provides
complete information on occurrences of federally listed species, sensitive species and species of
concern by county.        

Public and ecological values are concentrated in a large area in Coconino and Yavapai Counties
and along the northern boundary of the Apache/Sitgreaves National forest in Eastern Coconino,
Navajo and Apache Counties.  See Map 7.
 
Growth and Development Patterns

The Arizona Highlands contains some of the most rapidly growing areas in the state.   Since
1970 Mohave and Yavapai counties have grown by 130 thousand or 494% and 131 thousand or
350% respectively.  Although some of the growth in Mohave County occurred in the Arizona
Strip FLA along the I-15 corridor, most occurred in the vicinity of Kingman and Bullhead City.
These growth rates for Mohave and Yavapai counties exceeded that of the state average growth
rate. During the same period Coconino County grew by 67 thousand or 137% and Navajo
County grew by 50 thousand or 103%.   Although this rate of growth was slower than the state
average it exceeded the national average.   Apache County grew by 36 thousand, a 111%
increase and Gila County by 21 thousand, a 74% increase during the period.   Although
Maricopa and Pinal counties were very rapidly growing counties the portions of these counties
that lie within the Arizona Highlands are predominantly within the Tonto National Forest.
Greenlee County is the only county that lost population since 1970, losing approximately 1,900
people or 18% of its population.   

Within the FLA, growth is occurring around Kingman and Bullhead City in the west, around
Prescott, Prescott Valley, Chino Valley and Paulden and along the Highway 69 corridor between
Cordes Junction and Prescott in Yavapai County.  In Coconino county growth is focused around
Flagstaff and adjacent to the boundaries of the Coconino National Forest.   Sedona is also a
growth center.  In the eastern portion of the FLA the greatest growth is occurring in the White
Mountain communities of Heber, Showlow, Pinetop-Lakeside, Greer, and Springerville.  See
Map 8.  These areas are experiencing boom conditions for real estate sales and values and are
popular spots for retirement and recreational second homes.   It is paradoxical that while the
White Mountains area is considered in this document to be a high priority for program attention,
land exchange proponents are seeking the disposition of national forestland for development
purposes through land exchanges adjacent to communities such as Showlow.       

Throughout much of the Arizona Highlands the rapid pace of development and the pattern of
development are contributing to a serious and growing set of wildland-urban interface issues.
Flagstaff and the White Mountain Communities are essentially large growing inholdings within
the National Forests and their vulnerability to fire is increasingly obvious every fire season.   The
proposed Forest Legacy Program can be used to offset this vulnerability to some extent by
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