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MEMORANDUM

Date: April 30, 1999

To: The Honorable Chair and Members From: C.H. Huckelberry
Pima County Board of Supervisors County Administfa
Re: Attached Discussion Paper Entitled Determining Species of Concern in Pima County

Background:

The attached paper entitled Determining Species of Concern in Pima County was drafted by
County staff along with 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. During the past months, a series of in-depth interviews were conducted
with members of the local science community who have expertise in the areas of birds, fish,
invertebrates, mammals, plants and plant communities, and reptiles and amphibians. The
results of the interviews are compiled within the report.

Report:

This report describes the status, location, distribution and habitat needs of species already
recognized by the federal government as imperiled, extirpated species, and a much larger
number of species that are in decline, and potentially on the way toward listing if conservation
measures are not put in place.

Federally recognized: There are 25 animals and plants within Pima County that are federally
recognized as listed, proposed, candidates, or petitioned for threatened or endangered status.
(Table 1, pages 1-2 to 1-5)

Extirpated: A dozen species that are not federally listed have been extirpated in Pima County.
A disproportionate number of these missing natives to the area were dependent on aquatic
habitat which is now lost. (Table 3, page 3-2)

Species of concern: An additional 49 species have been identified by local scientists as
species of concern. These are divided into categories based on the criteria below. (Table 4
pages 4-2 1o 4-8)

A) 12 species are considered to be in jeopardy in Pima County, and are species for whom
habitat in Pima County is critical for their overall existence (Status 1);

B) 18 species are considered to be in jeopardy in Pima County, and are generally deciining
throughout their range (Status 2);

PCPD-02




Determining Species of Concern in Pima County

April 30, 1999
Page 2
C) 13 species are believed to be in jeopardy in Pima County, but are not considered to be

at risk overall (Status 3);

D) 6 species are not believed to be at risk in Pima County, but should be considered for
conservation by the County plan because of their ecological or social importance
{Status 4).

Habitats of Concern: In addition to the identification of specific species, the report describes
habitats of concern, and target habitats for conservation. (Table 5, pages 5-1 to 5-2)

Other Species: Over 100 other species are described in the report. More than half are
believed to be commonly found in Pima County, or are commonly found elsewhere, and were
never common in Pima County. The report finds that most of these species would benefit
from a conservation plan that protected listed species and species of concern. (Page 6-1,
Appendix B, pages B-1 to B-6) Fifty non-native species are described to highlight the need for
proper management of native species and natural resources. (Page 7-1, Appendix C, pages
C-1 to C-6)

Summary:

On May 11, 1999, the Science Technical Advisory Team to the Sonoran Desert Conservation
Plan will meet for the first time to begin discussions about the biological underpinnings for our
regional multi-species conservation plan. The attached report provides an initial frame of
reference for the Science Team. It will likely undergo numerous changes before
recommendations are made to the Steering Committee about what species should be covered
by the Sonoran Desert Conservation Plan. | will forward all reports to the Board as they are
produced by staff.
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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; (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 described within Table 1, along with four
additional species which are considered candidates for federal listing, two species proposed for
listing, and one species which has been petitioned for listing under ESA. At a minimum, we assume
that the protection of these species will be addressed by the SDCP.

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. Today, Pima County actively promotes riparian restoration
of our river corridors and floodplains through land acquisition and development of river parks.
In addition, opportunities exist to introduce Central Arizona Project (CAP) and reclaimed water

1-1
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DRAFT

to the major river systems to help bring water tables up to sustainable levels to promote riparian
vegetation.

7 Ranch Conservation - Ranch conservation helps provide a boundary 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 public grazing land. This has led
to the sale of their private land holdings to developers, thus creating urban sprawl. Pima County
has participated in a number of ranch conservation efforts such as Empire, Cienega, Empirita and
Posta Quemada ranches, which have been successful in reducing urban sprawl.

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. Bond funds will be used to acquire and interpret some
of these sites.

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.

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 obj ective 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 biologic 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 summer monsoonal rains reduce water stress
during the hottest portion of the 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

1.7
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DRAFT

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.

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 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, it is important to note those native species which have already
been lost from Pima County and which could potentially 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.

1.4 Purpose

The purpose of this report is to make preliminary recommendations for unlisted 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 with species experts. This report summarizes information obtained regarding species
of concern for Pima County. The Science Technical Advisory Team will review and adopt a revised
set of focal species, plant communities and habitats for the Sonoran Desert Conservation Plan.
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 Endangered Species Act.
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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 the course of her interview.

2.2 Interview Process

Interviews of biological experts were conducted 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 section on 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, since this was the only previous list focused on this county’s biodiversity.

Interviews were conducted with thirteen people 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

2-1




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
Dr. 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
Dr. 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

C:\OFFICE\WPWIN\FILESMOFLAD\3PSDCPASCI_INTE\TABLEZ. WPD 2-2
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DRAFT

series of forms 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 were useful in helping staff organize and prioritize each individual species described
during the interviews. Since the SDCP has been broken into two regions, Eastern and Western Pima
County’, it is necessary to identify the location or locations where the plants and animals can be
found. This way, each species will be planned for within the proper phase of the SDCP. Distribution
within its range is useful to determine the status of each individual species and direct 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 Supplemental Information

After completion of the interviews, supplementary information was gathered to help fill in some of
the data gaps. Scientific and common names of plants and animals were determined using the
Heritage Data Management System database (AGFD), faxed data sheets from people interviewed
and other references. 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.

1 Eastern Pima County is defined as all land located to the east of the Tohono 0’0Odham 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 federat 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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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.




AdM €319V.LELNI10S\dDASd AV TIONSTTANIMIMFDINLI0ND

66/60/¥ - LAVIA et
(weypO,0 ouoyoL
ueredny urelURON 29 ueainbogeq) wia)sam ysnqo3ipu] AnusH soplo[noeus) B3R
pajedinxa Ajqissod [reus eaj01d BTUOAI],
pajedixe A[qissod (wed) 19320[{ BIULIOJI[ED SISUSLLIOJI[ED BIUOPOUY
UOISISAID

Iotem 03 anp pajedinxe uonendod

30IN0S POOJ SE SID[01A

SU9JS9[NISRD

uowrtuo A &S N 9y wt paredmxyg ‘seFouar)) UIRJUNOIA| wa)sey Apjonng 10dsIoAfig anjg sruoyou eLaAadg
‘019 ‘uUoAue)) UBIANg Ul PAP3AU
SK9AINS :S3NUIBLIIDUN SMUOUOXE], (wonoq) onenby sor(] papoads SNJnoso SAYIYITUIYY
Auno)) ewild SpISINO IOATY Zni)
epueg oy ur Ajjesrpotiad 10530 ARy snenby uia)seq Iayong Mesa( I{IR[O SNUWI0ISOIRD)
Auno)) euild 9pISMO JOATY ZNnI)
eiueg 2y} up Afjesrpouad oo Aejy snenby woseq IHOng ueIOUOS snugisur snwo3soe)
€861 UI p10901 Jse] suoAue) (‘swA ey e3ueg) UILISER So14 erewinyese], selewnyeIe) BUBY
uooe] opewoldy sljeloway o9&
snenby uIeIsey eSO snoTyIeqiz eljepuO
[19M0T "1 e A[1auiog snenby wojseq IaAeag sIsuapeued 10J58)
SUIBIUNOJA] UOOUTY pue 1enqey uenedu yim
RUI[EIE)) UI 5,076] 9Y) Ul U9as Jse] | sease suejuow puepdn 95re] woisey ieag AJzzun S0)21E SOSI{)
SuIeuNoJA BUIEIRD) JO sure19) puejssesd
aPIS WISYINOS U0 TS6| Ul PI0d21jser] | pue urejunour jo seare s3] wajsey JIOM A21D) UBdIXaN 1Aaj1eq sndnj stue)
ALNNOD
SINIFIWIOD SAdAN LV.LIgaVH VIANId NI NOLLVDO'1 HINVN NOIWIWOD ANVN DIJLLNIIDS

ALNNOD VINIA NI AALVIILLXYT NIdd HAVH LVHL SHIDAdS

£H'1dvyL




DRAFT

4.0 SPECIES OF CONCERN

Based on the interviews, a list was developed for species of which there is some concern regarding
their status in Pima County. This list was divided into four groups according to the following

criteria:

A. Species considered to be in jeopardy in Pima County and are species for whom habitat in Pima
County is critical for their overall existence (Status 1);

B. Species considered to be in jeopardy in Pima County and are generally declining throughout
their range (Status 2);

C. Species believed to be in jeopardy in Pima County, but are not considered to be at risk overall
(Status 3); and

D. Species not believed to be at risk in Pima County, but should be considered for conservation

by the SDCP because of their ecological or social importance (Status 4).

Information for each species is displayed in Tables 4A, 4B, 4C or 4D 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 5 displays a list of habitats of concern and target plant communities for conservation within
Pima County. Target habitats were determined though discussions during the 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.

Aquatic habitats, wetlands and riparian woodlands are considered to be a high priority for
conservation planning based on discussions during the interviews. These ecosystems are rapidly
disappearing throughout the United States, including Pima County. Diversion of water and
desiceation of these habitats 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 exotics or “invader species” which
inhibit growth of native species.

Native grasslands were also mentioned by our informants as 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. grazing livestock)
have degraded grasslands and reduced species diversity. One specific grassland type mentioned by
our informants 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 (Atriplex 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 habitats 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 species such as the desert tortoise.
Saguaro communities indicate areas suitable for cavity nesters such as the Cactus Ferruginous
Pygmy-owl and Gilded Flicker. Several informants recommended that attention should be focused
on these indicator species and communities when determining critical habitat for listed and unlisted
species in the SDCP.




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/Oasis Forests (Mesquite Series) 224.52

. Sonoran Riparian/Oasis 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 Conservation®

. Aquatic habitat/wetlands

. Valley floors at low elevations

. Grassland “islands” surrounded by desert scrub
. Grasslands

. Saguaro/palo verde habitats

. Riparian habitats

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

. Roadside habitat

. 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
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6.0 OTHER SPECIES DISCUSSED

Appendix B contains a list of a number of species which were discussed in the interviews, for which
those interviewed 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) and species of concern (Table 4).




DRAFT
7.0 EXOTIC SPECIES

A list of exotic species which occur in Pima County is located in Appendix C. This information is
included within the report to highlight the need for proper management practices of our natural lands
and for public education regarding the potential harm of introducing exotics to native ecosystems.
Many of these species are associated with humans and human modified environments. Some of
them can take over environments, creating monocultures which are very harmful to natural settings
(i.e. Buffel Grass, Red Brome and Lehmann’s Lovegrass are capable of changing fire frequency).
Efforts such as cargo inspections of imported agricultural products, investigations of methods to
reduce introductions through CAP water usage, and public education on the harms created by release
of pets can help combat the invasion of exotics into Pima County’s natural environment.
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8.0 DISCUSSION

8.1 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.

8.2 Conservation of Species vs. Habitat Conservation

The best way of protecting individual plant and animal species is by preserving the habitats upon
which they depend. Interactions between the various plant and animal species that make up 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 one way or another, 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.

8.3 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.
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8.4 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, since 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 Talusnail is found to exist on one particular hillslope in Eastern Pima
County. Another hillslope close by contains a population of talusnail which could be the same genus
or might be a different one. (Bob McCord, personal communication).

8.5 Other Issues

Under Section 9 of the Endangered Species Act, the “take” of any federally listed animal is
prohibited. However, there are no such protections for plant species listed under 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
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.

Exotics or “invader species” are of great concern when developing conservation measures designed
to protect listed and unlisted species. Many invader 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
invaders 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 exotic species.
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9.0 RECOMMENDATIONS

[Reserved for the STAT]
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Attachment A
SONORAN DESERT CONSERVATION PLAN

GROUP 3 SPECIES FORM

Date:

Contributor’s Name:

Additions to the List:

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?

RIOF R8W REW R7YW R6W RSW R4W RIW RSW RIW RIE R2E ROE R4E RSE R6E RVE RGE ROE RIOE RUE RIRE RISE RI4E RISE RIGE RITE RISE
7 s i /: s ms

Tus

TISS

T4S
TOHONO |O'ODEAM| NATION

TOHONG OGhEAL] NATIOR

TI6S

TI63

A-2 DRAFT - 4/29/99

CAOFFICE\WWPWIN\FILES\0FLAD3PSDCP\SCI_INTE\WORK.FRM




66/62/¥ - LAVIUA

{UOT)BAIISUOD JO PIAU UI SJUIWUOIIAUY

:SonSSI PYIO

SINANWINOD

SAIAN LVLIGVH

u122u0)

[e1oadg sy paredinxg
josopadg | IONIM Suag paredixy
anoxg passnosiq | JOYSRIV
(ALNNOD VIAIA NI) SNLV.LS

(NVAVNNI'D

HINVN NOININOD AINONOXVL

NV'Td NOLLVAYASNOD LYISHd NVIONOS
g yudwydEny




DRAFT

APPENDIX B




66/62/¥ -~ LAVIUA

AdM EANTIIVVILNT [DS\dOASdOaY TIONSTTLANIMIMIDIITIOND

UoOWwod K19\

pazijeso]

jeg] 9AR)) UISISIMYINOS

9Sue1 s)1 Jo 93pa

ODIX3JA] Ul SPI0JAT M UIOYLIOU PIzZI[e20] A1 1eg JJNSBN SPoOMISpU[) npoomiapun sdowng
SIaqUINU [[EwS SNOIULIOYI e
Ul 3S00I ‘UOWWOD AI9A o3ues ur peardsapipy jeg JJuseA 19)ealn snoiad sdowng

ous
0] 9)IS WO} SAOU {SIAISN]O
[[ews ut 35001 ‘Kuno)

eIl Ul uowwod A1 A walsap /uleiseq | 1eg pasou-jea] eruwiojifed SNOTWIOJI[BD SIIOIORIA
ZV Ul UOWwod JON 1qqeaorf popIs-aiym snjoj[es snda]
UOWIIOD AISA
aIe K9y} [[BI9A0 NG ‘snudd
STy} uriIm se1vadsqns
JO smels Inoqe ains JON WISISI A /UIDISeH s1aydon) 103904 -dds sAwowoy ],
eSauary-ondwyg ur palsixe egousr) adojoyuy sisusnyenyyo
Kreot1oisty aaey Ay (puejdn) spuejssein -andury 03 paanponu] w9)seq woySuold uenyenyry) eueouowe eidesoo[yuy
AunoD L |
uowwod A19A ewid INOYSnoIy) paianeds UI9)S3 M /UIDISEY ooxeguey pajiel-louueg sijiqeoads swopodiq

SUTRIUNOJA
ANYM Ul puno,

I3jem Jeau surejunoj

Ajuno) euid ul JoON

MAIYS I1ae M\

stysnjed xal0g

suioyowiSuo] snyjeudolad

snjdwe snipeudord

(surejunopy
319UMIS[9 UOUIWOD JIOJA a3ueI Jo o8pa wivIseq BINY BjuRS) WIdSey snAe[j} stnyjeudoto
ALNNOD VIANId HINVN
SINHININOD SAAIN LVILIGVH NOILLNIIILSIA NI NOILVDO'1 AINVN NOININOD OTAILLNHIODS

qassSNOSIA SHIDALS HAHLO
4 XIANAddV




66/67/¥ - LAVIU

CdM HUNIVLENT LDS\ADUSARAY L0

Auno)
el JO Ynos uowod
A1aA ‘pnq3ury pajiiq

(spoomuoy09 1)

=PI, UB{) UOUIIOD SSI7] yimoi3 uenedui [jeL a3ueix Jo 93ps WISYLION wiojseq paqSury [eordoay, snorjoyouejew snuuRIA Y,
BIWIOJI[E)) Ul pUno,j Ajuno) ewid ur 10N 0311 A S, J[od 49559 T[[2q O2IIA
uowwio) A19A mouedg pajeoryi-yoe[g eyeauniq ezidsiydury
UOWWOod AI9A Jayojeojeun pajrel-yoe[g einuejow eidorjod
SaUNWwWod ojendeg srwapuyg UI23Sa N /uJsISeH Iayoadpoom BJ1D sijeiSAdoun sadiouepaN
(31921) eF2ud1)
saysem uoneAs[e IoySiH | a3uei sit Jo 98ps wisyuoN ‘apIoA anbue]) wiaseq Sunung paLeA JO[OILIDA BULIOSSRY
(spoomuono))
2I9YMas[d JuBpuNqy jenqey uerredu el peaxdsapip welseq JojqIepy MOJ[QA eryoajed earoIpusq
(KHunon
BUI{ Ul 9peul-UeW
3I3YMIS[d UOWIWIO)) Apsown) saysiew jiene) peardsapim WIS N /UISISET BIOS BUI[OJBD BUBZIOJ
(K&uno)
BUIJ Ul opew-URW
2I3MIS]d UOWIWO)) Apsoun) saysiew frene) peaidsapim IS A /UIdISE [rey eruisup e[ootwiI| snjjey
AJjeorioisty
UOWIWIO) 2IOW YONW SBA pue[sseln ASNOA] 1900 AN[IS -dds snyjeu3oiad
JRIPOO M\
wlsey uIeIUNOA euljele)) eiues BUBDIXAUI BUIOJOIN
uowrwoo sem I9AaN | puersseis ‘soyored Apaom usojseq jey uono) sruoziie uopowdig
uonedmxa
JoU g ‘uononpal
JuRdJIUSIS JO NS 1Y PORELY | snoxoewl sadinp
AINNOD VIAId HINVN
SINIWIOD SAdAN LV1IdVH NOILAdLSIA NI NOILVOO'1 AINVN NOIWINOD DTILINAIOS

AdSSNOSIA SHAIDUALS HAHLO
4 XIANAddY




66/62/¥ - LAVIUA

y-d

AdM 9ANAddVELNT 1DS\dOASd DAV TI0NSTTLANIMdM\EDILI0ND

Auno)
'WIJ Ul IN220 J0U S20(]

oyeus3ury] BesaQg

-dds siyjedoidweT

splooal Auew
jou ‘[euld pue edooLBy
u1 [jam se Jou Inq ‘Auno)

umouy|
Apood axe syuswaimbox
jelqey ynpe {Buipaaiq 10J

ewng ul [[om Suto | pesmbai spuod Areiodwa], a3ueI JO 93pa WIdYLION UISISI N /ULIRISRY Peo], U910 URIOUOS STuLIoJ13o1 ojng
umouy|
edooriepy pue [euld KpJood a1e syuswaambau

w pajwr] A19A (Auno) | Ieqey ynpe ‘Suipasiq 10} a8uei peoL yinow eaoeAto sulaydonsen

ewird ul [[om Sutog | paxnbai spuod Aretoduwiag, J0 98pa w10ISaMULION UI2)SOA\ /UL)SBY -MOLIBN Sule]{ Jealn
peo] JOARY 0pRIo[0) snueAfe ojng
SuoAued ueaIpepN wsjsey JUS UreIUnoW snjeydaoryjes sadawng

Kuno)
ewid up sared Suipaaiq SOIUNUIUIOD o8ues Jo 93pa wioynos (ssed uoiSuippay] Jeou)

§ 0} { UBY} 2JOW ON suld uokuid pue yeQ | ‘uonnquusIp ul [eo0] AISA ulaiseq o3l A AelD IOIUIDIA ODIIA

3p_ng
Ajuno)) zni)) elues ul 1SoN SPUE[IoM |  OJIXOA U UOUIWOD SIOA SupsIyA\ porfeq-yoeid Jojoalq eudkooipuag

Auno)
'UIJ Ul 359U 10U 0(J Spue[Iom UOIOH U210 snyeLns sepLong
Auno)) euid
ul uonnqlusip psjuy
pliq uowwod AI9A B JON ymoas uenedus asusg ‘a3uel Jo 23pa uIBYUON ulviseyq jo[nuuRIA L, ssajpleag aqiaqui ewoisoydwe)
Auno) ewiig (spoomuonod oiys) (uoj3uippay JIesu
JO YyINos UoWwod A1 A ymoIs uenedu [je], I9ATY 0Ipad ueS) uIsisey piq3ury] po[liq-3oryL SLI}SOJISSBIO SNUURIA],
AINNOD VIANIA HINVN
SINININOD SAHIN LVLIIdVH NOLLONIRLLSIA NI NOILVDO'1 ANVN NOWINOD JIJLLNAIOS

diasSsSNOSIA SHIDALS JAHLO
4 XIANHddV




AdM QANTddVELNT 10$\d0ASdOAV TI0NSTTIANIMIMIDIIA0ND

66/60/¥ - LAV 54
TXO0[IM
(suokue)) | “m 1 sapadsqns 10} swreu
IoUpIes) pue BIOPEN | UOUIIOD 3Y3 SI ST} (9)euS
umowy Aprood A1 -seIny ejues) WLisey papesy-3oe[d Bonydeny IX00[IM B[[uR],
suonendod
Ayieay 10j AIessoodu
$955BI3 young $aA0Wal
yorym Surzeigdiono
03 anp A[qissod Spue[sseid J9MmO]
‘Aluno)) Znry ejues ui Jo surejunow ul sseas Auno) ewid (youey] andwyg

pauodal saul[oap JUITY

young uo juapuadap AI9A

30 1587 pamnquusip KjOpIA

Igau A[qissod) uisiseq

pIezi] SseIn) young

sLe[eos sniodojaos

S SUOISAYM
JO yuiou p10331 |

Auno)) ewid
JO 158 pAInqLSIp A[OPIM

Juteiseg

paezi] pouIoH sexa]

WNJNUIOD BWOSOUAIYJ

$p10931 JO JaquInu J[BWS
0} onp MBS UMOWU[}

SpPUB[POOM 3RO Ul PUNoj
os[e ‘{(jealoqly) 1ajeMm
JIeau punoj A[[eULION

Aunoo ewld Jo
yinos pamqrusip A[opIm

(seiry
©IS Ul 9AE)) Judlfe)) endy
‘adeT] BORALLY) UloIseq

aeUS WA UMOIG

snauae s[9gqAX0

SSO[ Je1IqRY PojeIo0sse
pue suewny £q U0I}33[|0d
st wajqoad urepy

(wreypQ, O ouoyo],
‘adid ue310) wiaIsom

BOg ASOY UBDIXSIA

eje3aALL
e1eS ALY BULIBYD)

0OIXAIN
pUE 0JIXAJA MBN Ul punoj

Auno)) ewid

Os[e ‘a[qeIs aJe SIsquInNN woNRAJ[3 1 000S | JO 158 paInquusip Ajopim (seary vlueS) WIGISRT | OyeUSI[NEY Yooy papueq |  Haqnepy snpidef sn[eoid
umomy
sp10931 ou ng Kjunod A1ood ase syuswiainbal SpROJ, INOW-MOLIEN
BWIJ JO 9PISINO IN220 | Ijejqey jjnpe :3urpasiq 10§ pue UdaIN UBIOUOS So1peau],

A1qeqoid ‘sp1oda1 payiwi | pamnbai spuod Areiodway, ueyj uoINqLISIp $S97} 1I2)SI A /UId)SeH Surmoung pue|mor] SUQ1POJ BJAYOWIA]
ALNNOD VIAId HINVN
SINHIWINOD SAHAN LVLIGVH NOILNIIILSId NI NOILVOO'I HINVN NOWINOO OTALLNHIOS

dIssSNOSIA SHIDILS JHH.LO
4 XIANIddV




AdA ANIAVELNT 1DS\dOASdOAV T4oMSTUNNIMIMIIIAI0ND

66/60/¥ - LAVIdA 9d
30B[}O9N BUOZLIY eoruoziie eioydog
surejdpoory Ayored (eysued0[0H)
Jo a8pa pue surejdpoo|.q nq ‘paInquusIp ATOpIM WIOY ], UOIXIJIONI) 1AIOUI3 B[3]SB)
93uer Jo 3ng ueoqysoiojyd
SUOIJO3[]00 M3 uertedil urejunoj o8pa woynou 3e oq KBy UIBJUNOJA BIY BIuES BJLI BOIYD0I0[YD
adig uedi0
ur uonejndod ps3d9j0ig WIAISOM Apgleung Injns NYMEMOY BIOSY
Sundg apeag ATy
onenby Sog -seiny vIuES) WISISeH sTwjaIaey s, ueydag Tueydals sTwjaIa10H
edoorrew
Auno) ewird ut 30N ap19ag 10311 edodne|y rUOS2I0 ejOpUIdI)
(treAmnboqeyq ‘surelunop
o3uer su Jo 98pyg andwy) wisseq TuoSLLIOW B3UBS
(11reAInboqeg) wolsey g SISIaA BJIpIad
uowtod AISA onenby panqrusip A[opim (51021 ©3ousr)) wisiseq Jor( urj3uo] JojseSosA1yo ersody
(weypQ,O ouoyoy, opunL
[1om Surop 2q o3 sreaddy onenby uoHNQLISIp MOLEN ‘Ka[[eA TBIY) UIBISOM PN PRI[]2q-MOf[ A SUQISOAR]J UOUIRISOUT
Ajuno)
Ajuno) Bl d JO YINOS paynqLisip ayeus
ZII)) BIUBS Ul PUNO,j AJop1m 210w 2q AeIN Auno) eund ui JoN Pasou-j0oH qrosuIoy], are[n3ueipenb uoikopAn
(seiry vyueg ayeug
umowy A1100d (pue[mol) pue[ssein pue suy andwy) wissery PaSOU-Y0OH UISISaM BUED BIUNOL]
sa10ads
Kuno)d B SB [XO09[IM "], 10J SWeu
'WIJ JO YINOS PAANqLISIP UOWILIOD € ST SIY} ‘9Yeus
umouy| st o[ Alop K[opim alow 3q Aey uioiseq | pepeay-yoe|d uenyenyryd SISUONYEILIYD B|[BUL ]
ALNNOD VIANId HNVN
SINANINOD SAAAN LVLIdVH NOLLAIIILSIA NI NOILVOO'I HINVN NOIWINOO DTILLNAIOS

AdSSNIOSIA SHIDHdS YHH.LO
4 XIANHAddY




DRAFT

APPENDIX C




AdM IANIdIVVILNI 10S\dOASdEaV TIONSTIANIMdM\IDI1I0ND

66/60/¥ - LAVIA o
(sw
$90In0S BUI[RIR)) PUR WNasn
9IS 0} FurpI0oE 119S3(] UBIOUOS
peaxds 03 A[331] 10N onenby 2IOUOS Igdu SpI023l) uId)sey eueng| paqre-Aurdg ereunoad vinesousy)
skempeoa uoje seale
SoIIUNWWOd P2QIn3sIp WOL} SapeAUl
pue[sseig ur saoads ‘00IxaIAl Ul Sursealour
pliq I0j peq AIap spue[ssein) ‘w3110 ueoLyy WI2ISON /Ulalseq sseln japgng QIRI[1O WNjasIuuad
(seare
pado[aaap ur Appsour)
sonIARD OIendes waseq s3uiprels SHB3[NA SNUIMS
JoATy 0ipad ues ueredry eqoiD wiojsey 3iq 8]0IOS SNS
eqo[D WIISOA /UId)Se amed snune} sog
Kroydurad
[Bq0[D ueqin) widisey s1e) -dds s1jo4
(Araydrrad
[eqo1H ueqin) wajsey soqg -dds stue)
[eqo[D WISISaN /II9)Sey suewng suoides owof]
seale [RIMNOLTY
‘suorsojdxa
SaAnRU uonendod Surmp
I 2)adwod 3 useop sSuipas [eanjeu ojul sgumnyes ueqin
- WI9OUO0D Yonul JoN puedxa [[ia - ueqin) Ul paInqLusip A1Ppim uisjseq ASNON ISNOH sn[nosnu SNy

uoisuedxa agues [eanjeu
e A[qeqoid ‘uI1oouod

ODIXIJA] WO
o8uei sy Suipuedxa
st sa1oads ‘aFuea

'UBIIXaW "IeA

Jo sapoads e joN SNOLIBA Jo 28pa wisyloN | (BaIe BOBAMY) WIdISEH winssodQ ueoTXaA sijerdns1ew siydgepig
aNNOo4d ALNNOD VIAId HINVN HINVN
SINHWINOD LVLIGVH NOILNITHLSIA NI NOLLVDO'1 NOWNOD IJIILLNAIODS

ALNNOD VIANId NI SHIDAdS OLLOXH

J XIANHddY




AdM DANFIIVILNI 1D$\dIASdE\AV TI0MST TIANIMdM\TDLLI0ND

66/60/¥ - LAVIA €9
wdjqod Jequiod
0} AemIapun axe S0l snenby ulsyseq Soxqng BUBI2QS3TED BURY
sSoxy piedos] sAnEU
a1odwosino Aew feue)
dvDela Aunod o1
BUILJ Ul SALLIB ARJA onenby piedoor] spueln ory 1191pngIaq euey
ysIJ aAleU 10J peq onenby So1] pame[) ULy siase] sndouay
e1ojourds
yslj aAnjeu 1oj peq anenby spuny [jeysyos Aurdg auofedy 10 2KuoLL],
spung, TYORIWIWD)
» anenby Suiddeug 103831V sAWopOIdBIN
v anenby spung, Suiddeus eunuadias vIpARYD
” anenby sopun], de]y -dds sAwsydern
» onenby $19100)) BUUIOUOD SAWOPNasd
” onenby apun], pajured eyo1d sAwesAIy))
suewny
Kq paseojal ‘spuod
ueqin wolj uotsuedxy
‘Auno) ewid
Ul PAlJLIaA JOU ‘Ajuno)
edooLie]] WOL] UMOU] anenby s, palf1eq-payd -dds sAwopnosd
sugwny
Kq paseajai ‘spuod
ueqin woly uoisuedxy onenby aqun], 19pi|S eyduos sAwayorl],
aNnaod ALNNOD VIAId HINVN HINVN
SINININOD LVLISVH NOLLAIR-LLSIA NI NOILVDO'] NOWNOD DIALLNJAIOS

ALNNOD VIAId NI SHIDALS JILOXH

I XIANHddY




.VIU Qdm DANHddVELNI 125\dIASdOay TIONSTTIANIMdMEIIL40VD

66/6C/¥ -~ LAVIdA

SOLIOSINN
jued ‘suopien [reus 1prewedelp sniyddxQ
suapien) [reus si[1oeId sixe[jowe ]
suapIen [reus ©)R[[029P BUILUITY
suspIen [reus B3J0R B[RIO
IorEem
apen uLeMm 9] 10U S20p
wnuenbe ur pasNpoNu] ‘(3018M pJOO) D1IENDY I9)SBaYINoS [reug AIOISAN sisuoutyo sruedIAlA
SEaIR |RIIUIPISAI
ur pangLusip A[opim uIaseq [reug 30818057 esladse X1joH
wef) uelsy B[N01qI0D)
: (uoAue)
snenby oulqes) usasey ysijung uealn snjjoueAo stwoda|
aiov
SOARH 1M UM O340 ouenby peayling >oe[d
$31poq
anenby | Isjem paje[ost ul puno, peay[Ing MO[[PA
asayy
Sulkpmus s1 (SDSN) slapo
Jo1uadre)) snauesf onenby welseq usyAeI) puE SN[LIIA B}33U0DI0
usiseq ys1, ounbso sIuljje eIsnquien
suone[ndod mouurdoy
pue ysydnd o3 sFewrep
asned Aewt {YPim
33odwod 01 SIALIBU ON| snenby uejseq Jopueure|es JoS1], wnuuS) ewolsAquIy
aNnod ALNNOD VIId JINVYN JINVN
SINHIINOD LV.LISVH NOILLNIIILSIa NI NOILVDO'1 NOWIOO DTALLNAIDS

ALNNOD VNI NI SHIDHAdS DLLOXH

D XIANHAddV




WIO AdM OANTddVELNI 1OS\dOASdOAV TIONAST TINANIMdM\IOLIIOND

66/62/¥ - LAV

swolg poy suaqni snuwoig
931e[1] WALIOINDIO WNIPOX]
SSBID) UIBIUNO WNOL)IS WNJISIUUSJ
o3uey [puowaadxyg
BIR BIUES ysng uisay 199M8 snpynnuw sdoAng
103 N0 (IaAy ZnI) ejueg
yolem 03 jueld ‘sjenuue pue sujjy uosany,)
aAneu saoepdsi(q wasey Asre ueolyjy
(spues Bjuld ‘e1ellg
K1oPIM BS2QED) UIAISIM pIeISRIA BleyES I1HI0JOUINO) BoISSeIg
SaI1J s309)Je
‘soAnreu sassaidop sseid
SIYf} JO 9oUBPUNQY spue[sseln) w9)sey sseI80A0 S, uewYe] |  eueIUBWYI] SHSOITRIY
uertedry U19)So A\ /UIDIS Y] ysuewe ], SISUUIYD XUBWE ],
s92q ueadoing pue
pazIuesiy sepajouf ueredus ‘uaso(] peaidsapig 119)S3 A\ /UI)SBY sag AouoH eIo[ji[jow sidy
paejost Ao WIDISIM [reus stsadures gouioong
snenby [reus | sisuaueAey eutejeydolg
Bj[oWInjo
ouenby [reus BOUIDONSOPNISY
snenby [Teus BLIR[NOLINE XIPEY
pue] [reus e[jayoind eruo[fe A
anenby [teus SNUBIIUS[BA XBWI']
aNQoO4d ALNNOD VIANId AINVN HNVN
SINHIWINOD LV.LIGVH NOILAYIY.LSIdA NI NOLLVDO1 NOWINOD DTALLNAIOS

ALNNOD VI NI SHIDHdS DILLOXA

D XIANHddVY




AdM IANIdIVVILNI 105\dOASdOaV TIONSTTIANIMdMEDIFI0ND

66/63/¥ - LAVIdA 90

SUI9ISAS029
anenbe sAnjRU
saoeidsIp 1) ONOXH anenby BIUIA[ES
aNNO4d AINNOD VIAId JINVN ANVN
SINHININOD LVLIGVH NOILNYIdLSId NI NOLLVDO'1 NOWINOD JIALLNAIOS

ALNOOD VAL NI SHIOAdS DILOXH
J XIANAddV




