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EXECUTIVE SUMMARY

This document was initially drafted by County staff and Dr. Bill Shaw from the University of
Arizona in order to facilitate discussion about which species might be considered for protection
under the Sonoran Desert Conservation Plan. The report compiles information on plants and animals
that are already recognized by the federal government as imperiled species, species which have been
extirpated, and a much larger number of species that are in decline either locally or nationally.
Descriptions of status, location, distribution and habitat needs are presented for each species
proposed. The report also considers vegetative communities, their history of decline and
modification, and recommends priorities for their protection. The information is based on interviews
with members of the local science community and reviews performed by members of the Science
and Technical Advisory Team (STAT) between March and November 1999.

While reading through this report, one should be aware that the authors do not present a full list of
species whose existence is considered vital to the natural ecosystems within Pima County. This
report was written to provide the initial frame of reference for the development of a work plan for
conservation of Pima County’s native plants and animals. Numerous changes have been made to
the report to this date, and most likely more changes will occur before recommendations are made
to the Steering Committee about what species should be covered for the purposes of any incidental
take permits issued as part of the Sonoran Desert Conservation Plan.
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DRAFT
1.0 INTRODUCTION

1.1 Background

In October of 1998, the Pima County Board of Supervisors directed staff to develop the Sonoran
Desert Conservation Plan. The Sonoran Desert Conservation Plan (SDCP) is a major conservation
planning effort with the following goals: (1) define urban form and prevent urban sprawl though
protection of natural and cultural resources; (2) provide the basis of a natural resource protection and
environmental element for the Comprehensive Plan; (3) protect habitat for and promote recovery of
the endangered cactus ferruginous pygmy-owl and other indigenous plants and animals whose
existence in Pima County may be at risk; (4) preserve an interconnected system comprised of the
range of native vegetative communities needed to provide habitat for the diverse array of species
native to Pima County and thereby prevent the need for future listings; and (5) obtain a Section 10
permit under the Endangered Species Act for a regional, multi-species conservation plan.

The regulatory backdrop for the SDCP is provided by the federal Endangered Species Act (ESA).
Section 9 of the ESA prohibits the “take” (harm, harassment, significant alteration of habitat, etc.)
of any federally listed animal species. Section 10 of the ESA allows permits to be granted for
incidental take of a listed species if an adequate conservation plan is developed. Applications for
these permits are submitted to the U. S. Fish and Wildlife Service, which is responsible for
reviewing and approving, or denying, species conservation plans.

In Pima County, there are eighteen species which have been federally listed as threatened or
endangered under the Endangered Species Act. These are listed within Table 1, along with four
additional species which are considered candidates for federal listing, one species proposed for
listing, and one species which has been petitioned for listing under the ESA. The intent is that
protection of these species will be addressed by the SDCP and the Section 10 Permit/Multi-species
Conservation Plan.

Another goal of SDCP is to provide protection to species and habitats, not covered by ESA, whose
existence in Pima County may be in jeopardy or should be considered because of their ecological
or social importance. To accomplish this goal, the SDCP is being designed as a regional program
with six elements that reflect a wide range of community values including:

1. Riparian Restoration - Historically, many of the major rivers in and around Tucson flowed
year-round. High water tables along parts of the Santa Cruz River, Tanque Verde Creek, Agua
Caliente Wash and Canada Del Oro Wash supported extensive riparian forests of cottonwood,
willow and mesquite. Floodplain development and groundwater pumping have since lowered
these water tables, which has significantly altered the biologically rich and diverse riparian
corridors of Eastern Pima County. Significant protection and restoration of our river corridors
and floodplains will be part of the SDCP.
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DRAFT

2. Ranch Conservation - Ranch conservation helps provide a boundary buffer between the natural
environment and the metropolitan area and preserves the heritage and culture of the West.
Today, many ranches are faced with rising land prices, changing livestock markets, climatic
variability and increasing political uncertainty over access to state and federal grazing land. This
has led to the sale of their private land holdings to developers, thus facilitating urban sprawl.
Conservation of large open spaces as ranches will be part of the SDCP.

3. Historical and Cultural Preservation - Pima County has a long and complex multi-cultural
heritage, beginning about 10,000 B.C., which has left us a rich legacy of cultural and historic
sites and buildings. At present, there are more than 4500 recorded prehistoric and historic sites
within eastern Pima County and nearly 100 individual properties and districts listed on the
National Register of Historical Places. The SDCP process will identify and prioritize these sites
for conservation.

4. Biological and Ecological Corridor Conservation - In order to maintain healthy and diverse
plant and animal populations, it is essential to keep habitats from becoming isolated or
fragmented. Biological corridors will be needed to link areas of public land reserved as national
parks, forests, monuments to other areas such as mountain parks and riparian areas to maintain
biological diversity throughout the region. These biological corridors will be comprised of a
combination of conservation lands (i.e., lands in public ownership for the purpose of
conservation) plus areas that are zoned for low-intensity uses that are compatible with
maintaining biological linkages between large protected areas such as national parks and national
forest lands.

5. Mountain Parks - The establishment and enhancement of County mountain parks serves to
protect our invaluable natural, cultural and scenic resources as well as providing critical wildlife
habitat and migration corridors. Tucson Mountain Park, Pima County’s first mountain park, was
established in 1929 and is one of the County’s most popular public attractions. Two other
mountain parks, Colossal Cave and Tortolita, have been established since and others are under
consideration.

6. Critical and Sensitive Habitat - To date, limited success has been achieved in resolving the
challenge that resource development poses to threatened and endangered species within Pima
County. A more comprehensive approach is necessary to identify and understand the
interactions of individual species within the various ecosystems to determine how conservation
and protection of these ecosystems can help the recovery of threatened and endangered species.

Implicit within all of these elements is the tangible objective of developing a natural, open space and
preserve system capable of protecting the full spectrum of biological diversity that characterizes this
region. Adopting a region-wide perspective covering a variety of elements of natural resource
planning will allow Pima County to avoid the fragmentation resulting from piecemeal efforts. The

1-6




DRAFT

SDCP will also reduce or eliminate the expense and disruption that is occurring nationwide, when
communities do not put species protection into effect until the point of listing under ESA.

1.2 Setting

Pima County can be divided into two eco-regions as defined by Omernik (1987) (Figure 1). The
central and western portions of Pima County are lower in elevation and are characterized by Sonoran
desert vegetation, while the eastern portion of the county possesses a number of high, forested areas
surrounded by either desert or grassland vegetation.

To understand the biological diversity of Pima County, we must understand the broader geographic
and evolutionary setting in which our county is situated. Pima County is located between the
subtropics and temperate climatic zones of North America. As a result of this location, and
evolutionary happenstance, Pima County spans two of the world’s floristic realms, the Neotropic and
the Holarctic (Warshall 1995). Our coniferous forests and broad-leafed deciduous riparian
woodlands are part of our temperate heritage, while our desert and oak woodland vegetation is a
legacy of the tropics (Brown 1982). Pima County’s position at the edge of the tropics is also
reflected in the fauna, as many species are at the northern limits of their range within this region
(Felger 1995). Relatively few animals and plants are at their southern limits here because of the
presence of high elevations farther south in Mexico.

Elevations in Pima County range from a low point of 660 feet west of Ajo, to a high point of 9157
feet above mean sea level in the Santa Catalina Mountains north of Tucson (Figure 1). The Santa
Catalina, Santa Rita, Rincon Mountains, and, to a lesser degree, other ranges in the County have
served as a refuge for animals and plants that would have otherwise disappeared during warm, inter-
glacial periods such as that which has prevailed the last 10,000 years. These mountain ranges,
known as “sky islands,” also nurture perennial streams with a unique fish fauna. During glacial
periods, the floral and faunal constituents of the mountains and streams extended farther down into
the valleys.

Pima County’s biological diversity is attributable in part to its physical proximity to the Sierra Madre
Occidental of Mexico, and indeed the sky islands are considered its northern outlier. The Sierra
Madre has been identified as one of the three “megadiversity” centers of the planet (Warshall
1995).

Pima County experiences great variation in weather patterns. Average annual rainfall generally
increases from west to east, as does the amount of summer rainfall, but annual rainfall totals vary
greatly from year to year and place to place. The duration of the arid foresummer is a key biological
constraint. The summer monsoonal rains reduce water stress during the hottest portion of the
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DRAFT

growing season, which is one reason why the Sonoran Desert is more diverse than the Mohave
Desert, which is dominated by winter rainfall alone. In the warmest region, southwestern Pima
County, nearly frost-free conditions permit the growth of tender plants found nowhere else in the
United States, such as the organ pipe cactus. In the rest of the Sonoran Desert, the occurrence of
hard freezes is an important influence on vegetation characteristics and the locations between the
desert and grassland communities.

Pima County is also geologically diverse. Rock types run the gamut from acidic volcanic and
intrusive rocks, to limestone, basalt, andesite and metamorphic schists. Wide, sloping, alluvial
piedmonts derived from erosion of the mountains are a dominant landform. Substrate diversity on
these alluvial slopes is enhanced by great variation in the type and degree of soil formation. Over
time, dust accumulating on these surfaces creates distinctive subsurface zones of clay and calcium
carbonate which profoundly affect the character of the vegetation. Associated with the valley floors
are extensive bottomlands of deep, fine soils. Where bedrock outcrops occur in present-day valleys,
sites are created for high groundwater tables to persist during long periods of aridity.

1.3 Environmental History

Pima County’s landscape is ever changing in response to climate and ongoing evolutionary
processes. The plant and animal communities we see today have been shaped by several profound
events, namely the end of the glacial period, the advent of people to the New World, and the
dramatic increase in human population and technology during the last 100 years or so.

1.3.1 End of the Glacial Period

We live in an interglacial period. Our modern climate is the driest, warmest period during the last
32,000 years (Van Devender et al., 1991). Pinyon pine, juniper, and oak trees grew on the slopes
of the Waterman and Ajo Mountains 10,000 to 20,000 years ago; Douglas fir and ponderosa pine
grew on Pontatoc Ridge at the base of the Catalina Mountains (Van Devender, 1990). Because
interglacial periods are short (10,000 years long) relative to glacial periods (100,000+ years long),
the glacial episodes can be considered the “normal theater of evolution” (Martin, 1999). This
perspective only heightens the significance of conserving biological diversity during our time.

Saguaro cacti and palo verde trees arrived in Pima County approximately 8,900 years ago, when the
climate warmed (Anderson and Van Devender, 1991). The plant communities 8,900 to 4,000 years
ago also differed from today. For instance, plants now typical of riparian areas such as catclaw
acacia (Acacia greggii), blue palo verde (Cercidium floridum), and velvet mesquite (Prosopis
velutina) grew on exposed slopes. As more modern desert scrub communities formed around 4,000
years ago, the species discussed above retreated to the riparian zones and subtropical species moved
northward from Sonora, Mexico.
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1.3.2. Arrival of Ancient Peoples to the New World

The extent to which native peoples shaped the distribution of plants and animals prior to the arrival
of Europeans is perhaps better known in Pima County than anywhere else in the United States. Until
approximately 13,000 years ago, southern Arizona hosted a much wider array of large mammals,
including bison, mammoth, horse, camel, lion, tapir and dire wolf (Martin, 1999). Martin and Klein
(1984) argued that the advent of people to the New World not only coincided with the demise of
these species, but that prehistoric hunters were responsible for the abrupt extinction of these and
other large mammals. Despite the megafaunal extinctions, there is considerable continuity of
occupation by other, smaller animals.

There is evidence of extensive agriculture and stream diversion along the Santa Cruz River three
thousand years ago; plantations of agaves were cultivated and small rock check dams were built in
the Tortolita piedmont between 1150 and 1250 A.D. (Dr. Paul Fish, personal communication.) The
Hohokam utilized small alluvial fans dominated by sheetwash and deposition of fine sediment for
floodwater farming (Waters and Field, 1986). Hillside terraces and floodwater fields occur
throughout Pima County (Dr. Gary Nabhan, personal communication.) Some researchers believe
that native peoples increased fire frequency (Dobyns, 1981), while others do not (Swetnam, et al.,
in press). Native peoples may have functioned as keystone predators, regulating the population of
bighorn sheep and other large ungulates (Martin, 1999).

1.3.3 Human Population Increase in Historic Era

More recently, the landscape has changed due to land uses associated with European settlers and
their descendants, and subsequent dramatic population increases as Tucson and other communities
have become urbanized. These changes, in combination with the region’s variable climate,
drastically affected the region's wildlife diversity. The combination of subsistence and market
hunting, drought conditions, heavy grazing pressure, and “pest” control practices resulted in
drastically reduced populations, if not the complete removal, of beaver, pronghorn, bighorn sheep,
grey wolf, jaguar, turkey, and deer. The 1930's ushered in government-sponsored mechanisms such
as the Taylor Grazing Act and regulated hunting which sought to curb the undesirable effects of un-
regulated hunting and grazing. Many areas of former grassland have become dominated by creosote
bush and mesquite scrub; non-native species have displaced native species; wildfires have been
suppressed in grasslands and forests (Bahre, 1995).

Beginning in 1880, many of the major watercourses began to incise their floodplains, and massive
soil erosion ensued. A number of major perennial streams have become ephemeral, and their
associated and aquatic riparian habitats lost (Figure 2) or degraded.

Livestock were introduced by the Spanish as a means of supporting the mission system. After
subjugation of the Apaches and construction of the Southern Pacific railroad in Pima County in
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1880, livestock grazing intensified, severely reducing the vegetative cover. One observer (Brown,
1904) remarked:

The causes leading to extermination of the Arizona Masked Bob-white (Colinus
ridgwayi) are due to overstocking of the country with cattle, supplemented by
several rainless years. This combination practically stripped the country bare
of vegetation. Of their range the Colinus occupied only certain restricted
portions, and when the food and shelter had been trodden out of existence by
thousands of hunger-dying stock, there was nothing left for poor little Bob-white
to do but go out with them....

Continued overgrazing nearly eliminated fire as a disturbance process (McPherson, 1995) Loss of
saltbush and galleta grass stands and ensuing soil erosion in Organ Pipe Cactus National Monument
is attributed to over-grazing (Rutman, 1998).

After passage of the Taylor Grazing Act in 1934, the federal government began livestock programs
aimed at maintaining production of forage for cattle, while reducing soil erosion. Techniques
included contour plowing, fencing, burning, fire suppression, herbicides, construction of check dams,
predator and rodent control, and bulldozing of woody shrubs, such as mesquite (Bahre, 1995). They
also introduced non-native grasses for forage and soil erosion control, such as Lehmann’s lovegrass,
Bermuda grass, and Johnson grass.

The late 1800's were also a period of indiscriminate, extensive woodcutting, whose effects are still
apparent. When Edward Vail drove cattle in Tucson in 1890, he noted that the surrounding
countryside had been cut over and nothing remained but creosote bush (Clemensen, 1987). Wood
was used not only for building corrals and heating homes, but also to pump water and run mills. The
excessive woodcutting continued in forests, deserts, and riparian areas well into the middle of this
century. Today, it continues in Sonora (Nabhan and Holdsworth, 1998).

Cultivated agriculture has preferentially replaced native plant communities, particularly saltbush-
and mesquite-dominated plant communities, that grew along the broad, fertile floodplains (Turner,
1974). Farmers initially utilized stream diversions and underflow ditches along the Santa Cruz
River, San Pedro River and Rillito Creek to supply irrigation to crops. Channel bed down-cutting
and widening during the last part of the 19" century destroyed the ditches, as well as the productive
farm land, and led farmers to rely on groundwater pumping to irrigate areas farther from the
channels. Improved pump technology and cheaper fossil fuels allowed pumping from deeper strata,
which enabled more land along the Santa Cruz River and in Avra Valley to be cultivated.

Groundwater pumping associated with urbanization diverted the remaining streamflow of the Santa
Cruz River, which lost at least six species of native fish, including the federally endangered Gila

topminnow and desert pupfish. The endangered Huachuca water umbel, which grew at the base of
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Sentinel Peak (“A” Mountain), was eliminated, and the riparian habitats of the Southwestern willow
flycatcher and cactus ferruginous pygmy-owl were reduced throughout eastern Pima County as urban
development proceeded.

Urbanization also affects plants and animals through habitat conversion and fragmentation. Some
species are compatible with urban/ suburban settings, which can offer more water and food in critical
drought periods, but many species do not tolerate these settings. Many of the human-designed
landscapes in eastern Pima County lack the low-level foliage that is an essential habitat component
for many types of animals (Shaw, et al., 1996). On the other hand, structural diversity in landscape
is frequently higher than in all but the native riparian communities. This form of vegetation is
important to many birds of prey and migratory songbirds (Shaw, et al., 1996).

Tumamoc Hill in Tucson, the oldest scientific desert study area in the world that has remained free
of domestic livestock, has added feral dogs, cats and 52 introduced plants to its biota over the last
century, but has lost at least 18 native plants and two mammal species (N abhan, in press). Tumamoc
Hill is surrounded by urban growth, though most of the site itself is reserved for scientific study.

Bighorn sheep and scaled quail no longer occur in the Tucson Mountains. The bighorn sheep
population in the Catalina Mountains is nearly gone. The spread of the invasive grasses may be
altering the composition of desert scrub by promoting a regime of recurrent fires to which palo
verde-saguaro plant communities are not adapted (Burgess et al., 1991). A good example of this
ongoing conversion of desert scrub to an exotic grassland can be seen at Sentinel Peak, where
frequent fires aid the advance of buffel grass, an African savanna species.

1.4 Information Needs

To accomplish the goal of protecting biological diversity under the SDCP, we must first determine
which species are in danger of being lost from Pima County and understand the habitats and efforts
needed to protect them. In addition, native species already lost from Pima County and which could
be restored. This report presents a guide to assist the Science and Technical Advisory Team (STAT)
in determining plant and animal species which should be addressed by the SDCP. Combined with
data on the federally listed species mentioned in Table 1, this information will provide the basis for
future biological investigations, which will be guided by STAT and planned for by the SDCP
Steering Committee.

1.5 Purpose
The purpose of this report is to make preliminary recommendations for species, plant communities

and habitats for conservation in Pima County. The assumption that listed species will be accorded
highest priority for conservation led us to focus on prioritizing unlisted species during our interviews
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with species experts. This report summarizes information obtained regarding species of concern for
Pima County. The Science Technical Advisory Team will continue to review the set of focal
species, plant communities and habitats for the Sonoran Desert Conservation Plan and make
revisions as necessary. These species will be protected under the conservation plan in addition to
the federally listed threatened and endangered species, candidate species and species currently

petitioned for listing under the ESA.
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2.0 METHODS

2.1 Previous Studies

Three previous investigations provided a basis for our interviews. The Nature Conservancy’s (TNC)
1998 eco-regional workshop materials identified sensitive plants, animals and plant communities
for the Sonoran desert, as did The Wildlands Project’s “State of the Biome™ report (Nabhan and
Holdsworth 1998). Both these efforts treat a broad area which includes part of Pima County,
excluding the Sky Islands eco-region. The Coalition for the Sonoran Desert Protection Plan
compiled a preliminary list in July 1998 specifically for Pima County. Their list was based on an
evaluation of sensitive species lists from Arizona Game and Fish Department (AGFD) and the
Coronado National Forest (Andy Holdsworth, personal communication).

A fourth source of information was used only for our final interview concerning plants. Ms. Sabra
Schwartz generated a list of plant species in the AGFD Heritage Data Management System for Pima
County. Ms. Sue Rutman reviewed this list during her interview.

2.2 Interview Process

Biological experts were interviewed to obtain information on various species of concern within Pima
County. Personal interviews were conducted in lieu of holding a workshop for several reasons.
First, an experts workshop had been recently conducted by The Nature Conservancy to identify
conservation priorities for the Sonoran Desert eco-region, which includes a large portion of Pima
County (see Previous Studies). This workshop included developing an extensive list of species and
habitats considered to be threatened within the study area. Holding another workshop to go over
these same issues would be considered redundant by most experts, and they may not be interested
in participating. Second, holding personal interviews streamlined the process of gathering
information by allowing each individual to set a time and place to meet that was convenient to their
own schedules. Finally, interviews with individual experts allowed the interview team to hold
discussions in greater detail and depth than a workshop would allow.

Many of the species listed in The Nature Conservancy and The Wildlands Project reports are not
found in Pima County or the United States. Those that do range into Pima County were generally
discussed during our interviews. On a number of occasions, we asked the experts about certain
species mentioned in previous investigations. This was particularly true of species in the Coalition
list because this was the only previous list which focused on this county’s biodiversity.

Thirteen people were interviewed based on their knowledge and expertise regarding six different
taxa of animals including mammals, birds, herpetofauna (reptiles and amphibians), fish, invertebrates
and plants/plant communities. A list of those interviewed is displayed in Table 2. A series of forms
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TABLE 2
PEOPLE INTERVIEWED FOR SPECIES OF CONCERN

IN PIMA COUNTY
NAME AFFILIATION DATE SPECIES
Mr. Phil Rosen University of Arizona 3/4/99 Reptiles & Amphibians‘

School of Renewable
Natural Resources .

Mr. Jeff Simms Bureau of Land Mgmt. 3/15/99 | Fish

Mr. Carl Olson University of Arizona 3/12/99 | Invertebrates
Dept. of Entomology

Dr. Bill Mannan University of Arizona 3/12/99 | Birds
School of Renewable
Natural Resources

Mr. Peter Warren The Nature Conservancy 3/18/99 | Plants & Plant Communities
Dr. Lendell Cockrum University of Arizona 3/19/99 | Mammals
Dept. Of Ecology and
Evolutionary Biology
Mr. Steve Prchal Sonoran Arthropod Studies | 3/19/99 | Invertebrates
Institute
Dr. Robert McCord Mesa Southwest Museum | 3/22/99 | Invertebrates
Dr. Steve Russell University of Arizona 3/22/99 | Birds
Dept. Of Ecology and
Evolutionary Biology
Dr. Wendell Minckley Arizona State University | 3/24/99 | Fish
(faxed materials only) Department Of Biology
Dr. Yar Petrszyn University of Arizona 3/24/99 | Mammals
Dept. Of Ecology and
Evolutionary Biology
Mr. Jeff Howland U. S. Fish and Wildlife 3/29/99 | Reptiles & Amphibians
Service
Ms. Sue Rutman Organ Pipe National 4/2/99 Plants & Plant Communities
Monument
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were mailed to each individual for them to fill out prior to the interview (see Attachment A in
Appendix A). The forms were designed to obtain basic information on species such as common and
scientific names, current State or Federal status, habitat and management needs, and the general
location and distribution of the species within Pima County.

These forms helped staff organize and prioritize each individual species described during the
interviews. Because of the potential for separating the SDCP into phases, staft decided to define the
county into two regions, Eastern and Western Pima County'. This made it necessary to identify the
location or locations where the plants and animals can be found, so that each species will be planned
for within the proper phase of the SDCP. The distribution of each species within its general range
is useful information for determining the status of each individual species and directing conservation
planning activities. Species which are narrowly distributed will have different protection and
recovery needs than those that are more widely distributed.

Interviews were held on an individual basis. Dr. William Shaw from the University of Arizona and
Julia Fonseca and David Scalero from the Pima County Flood Control District were responsible for
conducting the interviews of each biological expert. Interviews were performed in person, when
possible, or over the phone. Information gathered was placed on the form shown in Attachment B,
located in Appendix A.

2.3 Species Database

A species database was created to facilitate work performed by Pima County staff regarding
information on species defined for the SDCP. Information stored on each species includes the name
(both scientific and common), type (mammal, bird, etc.), status (global, federal and state), location
in Pima County, distribution, habitat needs, general comments, and categories (vulnerable, keystone,
etc.). The database allows staff to quickly respond to information requests for species information.
It is continually updated as new information becomes available, and can easily be expanded to
incorporate other types of information not listed above.

2.4 STAT Review Process

During formal meetings held from May through October 1999, the Science and Technical Advisory
Team (STAT) reviewed the preliminary lists of plants and animals presented within the first draft

of this report. After review of these lists, the STAT proposed reorganizing the species into lists based

' Eastern Pima County is defined as all land located to the east of the Tohono 0O’Odham Nation. Sixty-four percent of Eastern

Pima County is in private or State (and therefore potentially private) ownership, making this area a top priority for conservation
efforts. Western Pima County includes the Tohono O’Odham Nation, and substantial federal land along with private holdings to
the west of the Nation. Western Pima County federal land is considered more protected from development, making it a lower
priority for conservation. Eastern and Western Pima County landscapes also reflect largely different eco-regions, with the
transition from Sonoran Desert vegetation to grassland vegetation occurring across the eastern third of the County.
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on the following criteria: (1) sensitive species/biodiversity vulnerability (with priority given to the
most vulnerable); (2) spatial scale species (e.g. large animals with large home ranges such as
mountain lions) and/or animals of special social significance; (3) species which adversely affect
vulnerable species (e.g. exotics); and (4) surrogate species. The new criteria are described in more
detail in Sections 4.0 and 8.1 through 8.3 of this report. In Section 7.0, the STAT recommended that
the title “Exotic Species” be changed to “Pest Species” because they thought it would be a more
appropriate representation. A subcommittee was created by STAT to place all of the proposed plants
and animals, including those on the threatened and endangered list, in the appropriate new
categories. In addition to reorganizing the tables, STAT also recommended additional species to be
considered for the conservation plan, which are included in the new tables.

2.5 Supplemental Information

Supplementary information was gathered by staff to help fill in some of the data gaps. Scientific and
common names of plants and animals were generally determined using the following references:
Amphibians and Reptiles - Stebbins, 1985

Birds - Perkins, 1998

Mammals - Hoffmeister, 1986

Fish - Mayden, 1992

Invertebrates - Various sources

Plants - McLaughlin, 1992

SRR ol S

Plant communities were identified using “Biotic Communities of the American Southwest” (Brown,
1982) and information provided during the interviews. Draft tables were reviewed for accuracy by
the U. S. Fish and Wildlife Service and members of the Science Technical Advisory Team.




3.0 SPECIES EXTIRPATED FROM PIMA COUNTY

As many as 13 species are believed to have been extirpated from Pima County (see Table 3). Most
of these species no longer exist in Pima County due to the loss of habitat which they depended upon
for survival. The Mexican Gray Wolf and Grizzly Bear are exceptions, because they were
purposefully extirpated in Pima County through bounty hunting and government trapping programs
The Mexican Gray Wolf and Grizzly Bear are the only species in this table which are listed under
the Endangered Species Act.

A disproportionate number of species were extirpated through loss of aquatic habitat. In Pima
County, several streams have entirely ceased to flow during much of the year, most notably the Santa
Cruz River and Rillito Creek. In addition, many other streams and springs have been diverted or
developed for human or livestock use in a manner incompatible with the existence of native species.
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4.0 Vulnerable Species in Pima County

Vulnerable species are species that are at risk of becoming extirpated in Pima County if current land
use practices continue to persist. This category is divided into the following subcategories:

2.
3.
4.

. Species at risk in Pima County and for whom habitat in Pima County is crucial for their

existence

Species at risk in Pima County and/or are generally declining throughout their range
Species that are rare in Pima County, but the overall status is unknown

Species at risk in Pima County but are not at risk overall.

Information for each species is displayed in Table 4 according to the criteria above. This list
provides the focal point for discussions on species to be included within the Sonoran Desert
Conservation Plan.
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DRAFT
5.0 HABITATS OF CONCERN & TARGET PLANT COMMUNITIES

Table 6 displays a list of habitats of concern and target plant communities for conservation within
Pima County. Target environments were determined during interviews. Target plant communities
were based on supplemental information provided by the Coalition for the Sonoran Desert Protection
Plan with additions made by Pima County staff and the STAT.

Aquatic environments, wetlands and riparian woodlands are considered to be a high priority for
conservation planning based on discussions during the interviews. These environments are rapidly
disappearing throughout the United States, including Pima County. Diversion of water and
desiccation of these environments has caused extirpation of at least five fish species in Pima County.
A large number of species listed within this report either live in aquatic or riparian habitats, or utilize
them in some way. Primary threats include groundwater pumping, which has reduced water tables
needed to sustain these ecosystems, and the establishment of introduced or “invader” species which
inhibit growth of native species.

Native grasslands were also mentioned by our experts as being important to protect within Pima
County. Grassland communities are rapidly disappearing throughout Pima County due to
development pressures and poor land and fire management. Development causes fragmentation
throughout these communities which depend on large tracts of undeveloped land to maintain a
healthy existence. Introduction of exotics, lack of fire, and other activities (e.g. overstocking
livestock) have degraded grasslands and reduced species diversity. One specific grassland type
mentioned by our experts as a conservation target is the big galleta grass (Hilaria rigida) association.

Although common in many areas of the Southwest, saltbush communities are another important
habitat within Pima County which is gradually disappearing due to development pressures and
agriculture. Saltbush (4triplex polycarpa and A. canescens) occur within valley floors, where silty
soils prevail. They provide good cover for small animals such as the shovel-nosed snake, and are
a palatable browse for larger animals like the Sonoran Pronghorn.

Some environments contain “indicator species” which identify climates, soil conditions, etc. that are
favorable to listed and unlisted species mentioned within this report. Ironwood and Saguaro are two
examples of indicator species mentioned in Table 7. Ironwood communities indicate areas that are
thermally buffered, providing a suitable climate and habitat for other native species. Saguaro
communities indicate areas suitable for cavity nesters such as the Cactus Ferruginous Pygmy-owl
and the Gila Woodpecker. Several experts recommended that attention should be focused on these
indicator species and communities when determining critical habitat for species listed within the
SDCP.
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TABLE 5
HABITATS OF CONCERN IN PIMA COUNTY

Target Plant Communities (Brown, Lowe and Pase Classification)'

. Sonoran Savanna Grassland (Mixed-root Perennial Grass) 144.31
. Sonoran Savanna Grassland (Grama Series) 144.32

. Sonoran Desertscrub (Creosotebush - Hilaria Series) 154.11

. Sonoran Desertscrub (Palo Verde - Mixed Cacti) 154.12

. Sonoran Desertscrub (Brittlebush - Ironwood) 154.17

. Sonoran Desertscrub (Saltbush Series) 154.17

. Int SW Riparian Deciduous Forest & Woodlands (Cottonwood - Willow) 223.21
. Int SW Riparian Deciduous Forest & Woodlands (Broadleaf) 223.22
. Sonoran Riparian/Qasis Forests (Mesquite Series) 224.52

. Sonoran Riparian/Qasis Forests (Cottonwood - Willow Series) 224.53
. Sonoran Deciduous Swamp/Riparian Scrub (Mixed Scrub) 234.71

. Sonoran Interior Marshland (Cattail Series) 244.71

. Sonoran Interior Marshland (Giant Reed Series) 244.72

. Sonoran Interior Marshland (Bulrush Series) 244.73

. Sonoran Interior Marshland (Threesquare Series) 244.74

. Sonoran Interior Strand (Mixed Scrub Series) 254.71

. Sonoran Interior Strand (Annual Series) 254.72

. Sonoran Inland Submergents (Pondweed Series 264.71)

. Sonoran Inland Submergents (Milfoil Series) 264.72
. Warm Temperate Grasslands (Tobosa Grass-Scrub Series) 143.12

Target Habitats for Management

. Roadside habitat

Target Habitats for Conservation®

. Aquatic habitat/wetlands

. Valley floors at low elevations

. Grassland “islands” surrounded by desert scrub
. Grasslands

. Mixed conifer

. Talus slopes

. Saguaro/palo verde habitats

. Riparian habitats

. Big galleta grass (Hilaria rigida); galleta-creosote
. Salt bush (Atriplex polycarpa and A. canescens)
. Cave habitats

. Ironwood communities

1. This list based on Ecoregion Workshop (TNC, 1998), Coalition for Sonoran Desert Protection Plan and additions
made by Julia Fonseca

2. Based on interviews and suggestions from STAT
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6.0 OTHER SPECIES DISCUSSED

Appendix B contains a list of species which were discussed in the interviews, for which interviewees
had little concern regarding their status in Pima County. Most of the species on this list are
commonly found in Pima County or are commonly found elsewhere and were never common in
Pima County. A majority of these species would benefit under a conservation plan designed for
threatened and endangered species (Table 1) or any of the other species listed in Table 4 or
Appendices D through F.
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7.0 PEST SPECIES FOUND IN PIMA COUNTY

A list of pest species which occur in Pima County is located in Appendix C. Many of these species
are closely associated with humans and human modified environments. Some of them can take over
natural environments, creating monocultures which are very harmful to other species. ~ Other
species can affect natural processes. For instance, buffel grass, red brome and Lehmann’s lovegrass
are capable of changing the frequency of fire in the landscape. Nearly all of the pest species are not
native to this region.

Changes in species composition are to be expected over the geologic time scale. As climate changes,
and land bridges are formed or sundered, the geographic range over which plants and animals will
extend or contract in distribution. These changes are occurring now, but they are hard to detect. A
recent example may be provided by animals such as javelina and coatimundi, which appear to have
extended their ranges northward over the last 100 years (Brown and Davis, 1994). Over the last
several thousand years, indigenous human cultures of North America also moved some plants and
animals beyond their natural ranges, principally through domestication and cultivation.

Today new species are being introduced at a rate which is much higher than has been typical over
geologic time. Rapid, intercontinental commerce allows many species to move beyond their native
ranges, in effect connecting environments that have not been linked for to millions of years
(Westbrooks and Eplee, 1995). Species from other lands are now a growing threat to native plants
and animals in the U.S. (OTA, 1993). ’
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8.0 DISCUSSION

8.1 Keystone Species in Pima County

Keystone species are species who enrich ecosystem function in a unique and significant manner
through their activities, and the effect is disproportionate to their numerical abundance. Their
removal initiates changes in ecosystem structure and often loss of diversity (Mills et. al, 1993).
These keystones may be habitat modifiers (i.e., cottonwoods, prairie dog, beaver), keystone
predators (i.e., puma and coyote) or keystone herbivores (i.e., muskrat). Appendix D provides a draft
list of the “keystone” species found in Pima County.

8.2 Flagship Species in Pima County

Flagship species are charismatic creatures that have wide appeal across cultural and economic
classes, and thus draw attention to a conservation objective. They are the foundation of building
popular support for a protected area (Miller, 1999). A list of potential “flagship” species is located
in Appendix E.

8.3 Umbrella Species in Pima County

Umbrella species are species who generally cover large areas in their daily or seasonal movements.
They serve as “mobile links” at the landscape scale through predation, seed dispersal or pollination.
Protecting enough habitat and connectivity to assure viable population of these organisms benefits
many other species more restricted in their range (Miller, 1999). Appendix F displays a list of the
“umbrella” species for Pima County.

8.4 ESA Conservation vs. Unlisted Species Conservation

By adopting a broad conservation plan designed to protect unlisted species, not just those who are
federally listed, Pima County would help prevent the need for future listings under the ESA. Many
of Pima County’s rare and unique habitats are slowly disappearing due to pressures by development
and poor land management. Although some of these natural communities would be protected
through the ESA, a majority would be left unprotected due to the lack of endangered species present.
Planning for a wide range of plant and animal species will help insure protection of these other
habitats and preserve the biological diversity which makes Pima County a unique place to live.

8.5 Conservation of Species vs. Habitat Conservation

The best way of protecting individual plant and animal species is by preserving the environments
upon which they depend. Interactions between the various plant and animal species that compose
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each specific ecosystem play a vital role in the health of those ecosystems. The loss or reduction of
one species could greatly impact others in some way, thus changing the character of the environment
in which they live. When species also depend on certain processes such as fire or floods to maintain
their habitats, maintaining these processes or managing habitats will also be necessary.

8.6 Species vs. Subspecies

Some of the animals considered for protection under the SDCP are subspecies. Subspecies
represents a taxonomic group below species which have developed some morphological or
behavioral attributes that differ from the species due to geographical isolation. In many cases, the
overall species is doing quite well, but the subspecies is in jeopardy of extirpation due to a smaller
range and distribution. The ESA provides for protection of subspecies of plants and animals and
even distinct population segments of vertebrate species. This brings up an important question of
whether or not we should protect unlisted subspecies.

As mentioned above, subspecies have some different characteristics based on their isolation from
other populations of the same species. These changes have evolved to allow the particular
population of the species to adapt to the area in which it inhabits. Without the adaptations, the
species could no longer exist in these isolated areas. By including subspecies within conservation
planning, we not only protect these unique groups of plants or animals, but we also provide
protection for the diversity that is the essential building block for evolutionary processes.

8.7 Taxonomic Uncertainties

For some species and subspecies, determining the status can be difficult due to the lack of current
information available. This is especially true for snails, which were last known to be extensively
collected for genus studies in the 1930's. Most of the records are considered to be poor because the
standards used then are inferior when compared to current methods. The lack of quality information
has provided uncertainties when trying to distinguish between one particular genus and the other.
For example, the San Xavier Talussnail is found to exist on one particular hillslope in Eastern Pima
County. Another hillslope close by contains a population of talussnail which could be the same
genus or might be a different one. (Bob McCord, personal communication).

8.8 Other Issues

Under Section 9 of the Endangered Species Act (ESA), the “take” of any federally listed animal is
prohibited. However, there are no such protections for plant species listed under the ESA. Outside
federal lands, plants such as the Pima Pineapple Cactus can be removed or harmed without any
penalty by federal law. For this reason, plant species could be given high priority under the Sonoran
Desert Conservation Plan. Taking measures to conserve these plant species under SDCP will help
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provide the protection to them which is absent under the ESA. These measures might include local
ordinances, changes to the Arizona Native Plant law, pre-listing agreements, and changes to local,
state or federal management.

In some cases, regulations brought forth by the ESA have hampered the recovery of federally listed
animal species. This is especially true for the fish species, where reintroduction of unlisted species
is easier than listed species which are less commonly found in the wild (Jeff Simms, personal
communication). Provisions could be made within the SDCP to help insure and quicken the process
of recovery of our threatened and endangered species, and to recover unlisted species though pre-
listing agreements or local or federal management activities.

Introduced or “invasive” species are of great concern when developing conservation measures
designed to protect listed and unlisted species. Many invasive species which establish themselves
in the wild provide strong competition to native populations and, in many cases, completely take
over the natural habitat. This can change ecosystems which are rich and diverse in plant and animal
life to a sterile monoculture containing very few species and very little diversity. A majority of these
invasives are established in developed areas (i.e. roadsides, urban ponds, agriculture, etc.) and
expand into natural settings. Proper land management practices and public education would be key
components added to the SDCP which could help combat problems associated with introduced
species.
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9.0 RECOMMENDATIONS

9.1 STAT Goals and Objectives

The Science and Technical Advisory Team (STAT) was created to develop and promote the
biological element of the Sonoran Desert Conservation Plan (SDCP). The biological goal of the
SDCP, adopted by the STAT on July 20, 1999, is to ensure the long-term survival of the full
spectrum of plants and animals that are indigenous to Pima County through maintaining or
improving the habitat conditions and ecosystem functions necessary for their survival.

Inherent within this broad goal are several objectives:

1. Promote recovery of federally listed and candidate species to the point where their continued
existence is no longer at risk.

2. Where feasible and appropriate, re-introduce and recover species that have been extirpated
from this region.

3. Maintain or improve the status of unlisted species whose existence in Pima County is
vulnerable.

4. Identify biological threats to the region’s biodiversity posed by introduced and nonnative
species of plants and animals, and develop strategies to reduce these threats and avoid
additional invasive species in the future.

5. Identify compromises to ecosystem functions within target plant communities selected for
their biological significance and develop strategies to mitigate them.

6. Promote long-term viability for species, environments and biotic communities that have
special significance to people in this region because of their aesthetic or cultural values,
regional uniqueness, or economic significance.

In the broadest sense, this conservation element of the SDCP will be the framework for integrating
biological conservation into Pima County’s development process. If the plan effectively addresses
the objectives above, it will also lead to Section 10 Permits under the Endangered Species Act, for
those species where it is justified by scientific evidence and by the implementation of a defensible
habitat conservation plan.

9.2 STAT Recommendations

As seen in the Tables 8 through 12, the list of species proposed for conservation under the Sonoran
Desert Conservation Plan is quite large.! Research and analysis of a large number of species can be
quite costly and time consuming. In an effort to expedite the SDCP process, members of the Science

! The total number of species is 262. A breakdown of the plants and animals in each category is as follows: Vulnerable (108);
Keystone (14); Flagship (34); Umbrella (27); Pest (59); Other (58). There are thirty-six multiple listings (species listed in more than one
category) which accounts for the difference in the final total.
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Technical Advisory Team (STAT) decided to request species data summaries for the first two
categories of the vulnerable species list (Table 6). Prioritizing these species would allow for more
time to be spent on researching and gathering data for threatened habitats and plant communities,
which is essential to the overall SDCP process. Information obtained on the species chosen by the
STAT will provide a basis to determine which species are adequately conserved and protected by
the SDCP to warrant inclusion in a Section 10 permit application.

The remainder of the species listed will be set aside until the habitat conservation elements are better
developed. These species provide useful insights into the ecological processes needed to maintain
a healthy environment. Some species may be added to the SDCP list as more information is
obtained about their status within Pima County. Others may be useful tools in planning for wildlife
preserves or movement corridors which is a future task within the SDCP process. The STAT has
recommended that challenges presented by invasive introduced species to native species, their
habitats and ecological processes must be identified through the biological scope of work for the
SDCP.
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Attachment A

SONORAN DESERT CONSERVATION PLAN

GROUP 3 SPECIES FORM

Contributor’s Name:

Additions to the List:

Date:

Species Name (English):

Linnaean Classification:

Briefly describe its range outside of Pima County:

Please mark the map below to indicate the General Location in Pima County.

Many or few sites?

Western vs. Tohono vs. Eastern?
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