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FINAL BIOLOGICAL OPINION and CONFERENCE OPINION
AESO/SE 2-21-98-F-399-R1

We prepared this final biological opinion (BO) and conference opinion in response to your April 18,
2002, request for reinitiation of formal consultation. Reinitiation was requested for the following
reasons: 1) the Chiricahua leopard frog was listed as threatened on June 13, 2002, and effects from
livestock grazing were not evaluated in the previous opinion; 2) the previous biological opinion
expired on July 29, 2002; 3) the proposed action has been modified, asking for coverage of all on-
going grazing activities for a period of ten years from the date of this opinion; 4) three allotments (A
Bar Draw, Paradise, and Dragoon) have been added to the proposed action; 5) revised guidance
criteria were issued on April 15, 2002, and all of the allotments had to be reviewed against the new
criteria; 6) terms and conditions for several species were not accomplished; and 7) as a result of
recent court cases, we were asked to review all of the incidental take statements from the previous
opinion to ensure that they met the standards set out in those court decisions (Arizona Cattle
Growers Association v. U.S. Fish and Wildlife Service and Bureau of land Management, 97-02416
PHX-SMM [D.Ariz] and Arizona Cattle Growers’ Association v. U.S. Fish and Wildlife Service and
U.S. Forest Service, 99-0673 PHX RCB[D.Ariz]).

At issue are effects that may result from continuing livestock grazing actions on the Coronado
National Forest (Forest) in New Mexico (Hidalgo County) and Arizona (Cochise, Santa Cruz, Pima,
Pinal, Graham counties), on the Chiricahua leopard frog (Rana chiricahuensis), New Mexico
ridgenose rattlesnake (Crotalus willardi obscurus), Sonora tiger salamander (Admbystoma tigrinum
stebbensi), cactus ferruginous pygmy-owl (Glaucidium brasilianum cactorum), southwestern willow
flycatcher (Empidonax traillii extimus), Gila topminnow (Poeciliopsis occidentalis occidentalis),
Sonora chub (Gila ditaenia), Yaqui chub (Gila purpurea) with critical habitat, lesser long-nosed bat
(Leptonycteris curasoae yerbabuenae), Mexican long-nosed bat (Leptonycteris nivalis), Huachuca
water umbel (Lilaeopsis schaffneriana var. recurva), and Pima pineapple cactus (Coryphantha
scheeri var. robustispina) following section 7 of the Endangered Species Act (Act) of 1973, as
amended (16 U.S.C. 1531 et seq.). You requested concurrence on the above species, for various
allotments, as well as for the American bald eagle, (Haliaeetus leucocephalus), northern aplomado
falcon (Falco femoralis septentrionalis), Mexican spotted owl (Strix occidentalis lucida), and jaguar
(Panthera onca). You also requested a conference opinion for the Gila chub (Gila intermedia), with
critical habitat, a species we proposed for listing as endangered on August 9, 2002, (67 FR 51948).

This biological and conference opinion supersedes and replaces the following biological opinions:

Arizona: On-Going and Long-Term Grazing for the Coronado NF: 2-21-98-F-399.
Arizona: Black Diamond: 2-21-01-F-071.

Arizona: Marijilda, Hawk Hollow, Shingle Springs, White Streaks: 2-21-00-F-017.
Arizona: Alisos/Sierra Tordilla allotment: 2-21-95-F-293.

New Mexico: A Draw, Dragoon, Paradise: 2-22-99-F-016.

The terms and conditions issued in the above listed opinions have been incorporated into this
opinion. If they are not in this opinion, they have either been met or they have been removed from
consideration.

You requested formal consultation on May 29, 2002, for livestock grazing activities on the Canelo,
Lyle Canyon, and Manila allotments (2-21-02-F-201). Those proposed actions are analyzed herein.
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This biological and conference opinion was prepared using the following information: your July 30,
2002, biological assessment (BA), correspondence between our agency staff, telephone, electronic,
and personal conversations, field investigations, correspondence from applicants and the Arizona
Game and Fish Department (AGFD), and other sources of information such as revisions, updated
and expanded information, and changes from you, peer-reviewed and published literature, and other
experts.

References cited in this biological opinion are not a complete bibliography of all literature available
on the species of concern, livestock grazing and its effects, or on other subjects considered in this
opinion. A complete administrative record of this BO is on file at our office.

We concur with your determination that the proposed action may affect, but is not likely to
adversely affect, the remainder of the species as consulted on in your proposed action as charted in
the Allotment Summary Tables, as contained in your July 2002 BA. The rationale for these
concurrences are documented in Appendix A, Concurrences.
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Consultation History

The following history has occurred regarding past livestock grazing and this BO.

We issued BO 00087RO on December 19, 1997. (Note: the Terms and Conditions in that
consultation regarding amended Land and Resource Management Plans are included in this
reinitiation by reference. Further information is included in our original biological opinion
2-21-98-F-399).

We issued BO 000089RO on February 2, 1999.

We issued BO 2-22-99-F-016 on June 30, 1999.

We issued BO 2-21-98-F-399 on July 26, 1999; this referenced your 1998 biological
assessment (BA).

We issued BO 2-21-01-F-071 on April 30, 2001.

You requested reinitiation for the continuation of livestock grazing on the Forest in your
letter of April 18, 2002.

We acknowledged that request with our letter of June 11, 2002.

We listed the Chiricahua leopard frog as threatened on June 13, 2002.

We notified you of our extension period (to October 1, 2002), via our letter of July 16, 2002.
We received your BA for this reinitiation on July 30, 2002.

We proposed the Gila chub, with critical habitat, for listing as endangered on August 9,
2002.

We issued a draft biological opinion and conference opinion for your review on August 30,
2002.

We received a consolidated summary of your and permittee comments on the draft BO on
October 2, 2002, and continued to receive comments through early October 2002 from your
permittees and other interested parties.

We received 2002 information regarding presence of Sonora chub in pools accessible to
livestock on October 1, 2002.

We received corrected allotment summary tables (containing the proposed action) from you
electronically on October 3, 2002.

We received your addendum BA regarding Gila topminnow on October 7, 2002.
We received personal communication from Nogales Ranger District personnel regarding

presence of Sonora chub and the proposed action on the Bear Valley allotment on October 9,
2002.
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° We received your additional changes to the proposed action regarding lesser long-nosed bat
on October 17, 2002, and additional measures for the protection of Sonora tiger salamander
on October 18, 2002.

FINAL BIOLOGICAL OPINION and CONFERENCE OPINION

DESCRIPTION OF THE PROPOSED ACTION

Your 1998 BA (USFS 1998), presented a comprehensive description of the proposed livestock

grazing for 187 allotments. You informed us in your 2002 BA (USFS 2002), that all of the proposed

actions remain the same, with the exception of 8 allotments. These allotments are listed in Table 1,
below. Livestock grazing on three allotments (A Draw, Dragoon, and Paradise), which were

covered under a previous opinion (2-22-99-F-016), have been added to this BO. The proposed
actions for these three allotments, along with all of the remaining allotments on the Forest, are

located in Appendix C. A description ofall the proposed improvements are included in Appendix C,

but further consultation may be required for site-specific implementation regarding these planned
improvements. Prescribed fire activities are not included in this BO.

TABLE 1: Summary of grazing allotments under consultation that have changed since the
Service’s July 1999 BO.

Allotment Name Original Proposed Original Proposed

numbers numbers season of use | season of use
Barboot 450 cow/calf 450/cow/calf 11/1 - 6/30 11/1 - 4/30
Boss 32 cow/calf, 25 yearlings 3/1-2/28 11/1 - 4/30

3 horses 20 bulls 3/1-2/28 9/1 -2/28

4 horses 3/1-2/28

Bruno (reduction in | 266 cow/calf 266 cow/calf 10/16 - 4/30 10/16 - 4/30
capable acres from
7,978 to 6,239)
East Whitetail 200 cow/calf 100 cow/calf 11/15-5/15 11/1 - 4/30
Maverick 184 cow/calf, 184 cow/calf, 11/20 - 2/15 3/1-2/28

7 horses (private 7 horses (private

land permit) land permit)
Sanders (combined | 32 cow/calf 80 cows 1/1 - 3/31 10/1 - 5/14
with Oak Allot.)
Sanford 16 cow/calf 32 cow/calf 3/1-2/28 11/1 - 4/30
Willie Rose 31 cow/calf 31 cow/calf 11-15-12/31 | 11/16 - 5/15

and 3/1 -4/30

The livestock grazing and associated effects on listed species were determined using the April 15,
2002, revised guidance criteria (Appendix D). The results are presented in your 2002 BA.
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The duration of the proposed action is ten years from the date of this biological opinion. No further
consultation will be necessary unless one of the four reinitiation criteria (50 CFR 402.16) are met.
This also applies to reauthorizations of permits. You have requested that one allotment be addressed
for only one year under this opinion (Kunde allotment in the Huachuca Ecosystem Management
Area [EMAY]). This is because the Kunde allotment is currently undergoing National Environmental
Preservation Act (NEPA) review for permit reauthorization. You expect a change in the proposed
action by 2003. The Montana allotment (Tumacacori EMA) is not covered in this BO; livestock
grazing on the Montana allotment was addressed in our 2001 biological opinion (2-21-00-F-344).
You submitted two general processes as part of your proposed action; one for drought conditions
and one for permit violations. These are included as Appendices D and E. The action area for this
analysis encompasses the entire Coronado National Forest, including State lands associated with
individual Forest permits. You have proposed to include the following measures to reduce effects to
listed species as part of your proposed action:

General Measures

Allotments will be monitored every third year for compliance with permitted forage utilization. By
the end of the third year, all allotments will be monitored and the process will start over again. This
does not apply to allotments within the Santa Catalina EMA; all allotments in this EMA will be
monitored for forage utilization compliance every year.

All livestock exclosures established on behalf of threatened and endangered species will be
monitored once a year to ensure fences are functional. These are:

ALLOTMENT NAME EXCLOSURE NAME SPECIES

Montana (California Gulch) Lower exclosure /Border Sonora chub

Montana (California Gulch) Upper exclosure/Tinaja Sonora chub

Sycamore Canyon Sycamore Canyon Sonora chub

Seibold Pig Camp Gila topminnow

Seibold Oak Grove Spring Gila topminnow

Kunde Falls Gila topminnow

Kunde Gate Spring Gila topminnow

San Rafael Cott Tank Gila topminnow

Papago O’Donnell Huachuca water umbel, Canelo Hills
ladies-tresses, Gila chub

Papago Freeman Spring Huachuca water umbel

Lone Mountain Wakefield Huachuca water umbel

Lone Mountain Middle Scotia Huachuca water umbel

Manila West Gate Huachuca water umbel

Alisos/Sierra Tordilla Two exclosures Pima pineapple cactus

in Mezquital pasture

Species-Specific Measures

Sonora tiger salamander

° You agreed to use the methods in the “Stockpond Management and Maintenance Plan for the
Sonora Tiger Salamander, referenced in the tiger salamander recovery plan for stock tank
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maintenance, as written by and developed by us, you, local ranchers, and AGFD. The
measures are listed below:

1. Personnel education programs, minimization of project impacts, and well-defined
operational procedures (including pre-project surveys for salamanders) shall be
implemented.

2. Livestock permittees within the range of the species shall be informed yearly that: (1) take
of salamanders is prohibited under the Endangered Species Act, and (2) permittees are to
notify you before stock tank maintenance activities begin.

3. Prior to any surface-disturbing activities at stock tanks on the Forest within the range of
the Sonora tiger salamander, the presence/absence of the salamander shall be determined by
a qualified biologist approved by the Forest. If salamanders are not encountered during
seining of the pond, the salamander will be considered absent. If salamanders are observed
in the water or can be captured with a dip net, seining is not necessary.

4. Individuals authorized by you to maintain, dredge, or clean out stock tanks occupied by
Sonora tiger salamanders shall be informed of the legal and sensitive status of the species
and shall have a copy of these guidelines.

5. New surface disturbances and clearing of vegetation during work at stock tanks shall be
minimized to the extent practical.

6. Maintenance, dredging, and cleaning of occupied stock tanks shall not occur from January
1 through May 31, annually.

7. Oil, fuel, and other equipment fluid shall be stored away from occupied stock tanks in
secure containers. Any leaks shall be cleaned up and properly disposed of as soon as they
occur.

8. If salamanders or larvae are present prior to dredging or cleaning out of stock tanks and a
qualified biologist believes seining of salamanders and larvae out of the tank would reduce
mortality and injury, then the tank shall be seined and animals held in suitable tanks, aquaria,
or holding ponds and returned to the tank after construction is complete if, in the judgement
of the qualified biologist, the tank contains enough water to support the salamanders.

9. During maintenance activities, the amount of underwater objects (logs, rocks, etc.) for
salamander cover and egg deposition shall be maintained or increased.

10. Vegetation cover at tanks occupied by salamanders shall be retained or increased through
(but not limited to ) the use of partial fencing, construction of water lots, double tanks, or
alternative waters such as wells and pipelines.

11. Except as needed in emergency situations to abate fire threat regarding loss of life or
property, no water shall be drafted from stock tanks known to be occupied by Sonora tiger
salamanders. Other water sources, such as Parker Lake, wells, and water tenders shall be
considered for firefighting use, before drafting water from occupied stock tanks.
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12. In non-emergency situations, water shall be drafted from stock tanks within the range of
the salamander only if other sources of water are not available or reasonably accessible, and
only if the tanks are not occupied by salamanders, pursuant to #15, below.

13. An objective of fire suppression activities shall be protection of occupied Sonora tiger
salamander habitat, including the watersheds of those habitats.

14. All occupied tanks and apparently suitable tanks (free of nonnative predators) within the
range of the Sonora tiger salamander shall be retained in public ownership.

15. If water is drafted from a stock tank within the range of the salamander, it shall not be
refilled with water from another tank, Parker Lake, or other sources of water that may
support fish, salamanders, or bullfrogs.

16. As opportunities arise, work with AGFD and us in the development of interpretive
materials for users of the Forest that includes information about legal protection of the
salamander and prohibitions on use of live baitfish, crayfish, waterdogs, and transport of live
bullfrogs in the San Rafael Valley.

17. Your employees will clean their equipment (waders, nets, etc) with a 10 percent bleach
solution while working in salamander habitat and stock tanks as a preventive measure to
reduce disease transmission in salamander habitat.

Sonora chub

You agreed to visit Bear Valley allotment and verify that your and our anticipated grazing

use is, indeed, “light, in the areas of the Sonora chub sites discovered in 2002. Should the
use be determined to be more than “light, this would serve to trigger reinitiation of formal
consultation for this species in this area.

Lesser long-nosed bat and Mexican long-nosed bat

Bat roost sites on any allotment will not be disturbed or modified.

Range project construction will be conducted in such a way that no more than one percent of
agaves and saguaros within 0.5 mile of the project area will be affected.

For lesser long-nosed bat, you have agreed to monitor agave flowering stalk density on the
allotments within 11 miles of at least two large roosts: Patagonia Bat Cave and State of
Texas Mine, both located in the Huachuca EMA. Additional monitoring within 11 miles of
an unnamed roost in the Mustang mountains will be considered by you within a year after
implementation of monitoring activities at the other two sites. The specific monitoring
methodology will be detailed in a monitoring plan to be developed by you and us by March
31, 2003. This monitoring will occur annually for the life of this plan. In any given year, if
agave flowering densities drop below 0.2 flowering plants per hectare (see the lesser long-
nosed bat section) we would consider this new information, requiring reinitiation of
consultation.

Huachuca water umbel
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° The lower portion of Scotia Canyon, on the Lone Mountain allotment (Huachuca EMA) will
be fenced to exclude livestock for a period of at least five years. You proposed in your
October 1, 2002, comments, that the entire Scotia pasture be excluded from livestock grazing
rather than fencing the lower portion of the pasture. Since this pasture has been rested since
2001, five years will elapse in December 2005. At that time, conditions in the stream
channel will be analyzed by you and us and a decision will be made whether to continue or
extend the exclosure for the life of this BO.

° Wakefield and Peterson pastures, on the Lone Mountain allotment, will only be grazed
December through March when winter rains are adequate to encourage livestock dispersal.

° Only winter grazing will occur in the Bear Canyon exclosure on the Lone Mountain
allotment and monitoring will ensure this.

° When livestock are present in the Bear Canyon, Wakefield, and Peterson pastures, the
following measures will apply: a) retain an average residual stubble height on deergrass
(Muhlenbergia rigens) of 24.5 cm (10 in) on sod-forming plants and 33 cm (13 in) on
solitary plants; 2) utilization of annual growth of apical meristems of riparian broad-leaved
trees less than two m (six ft) tall will not exceed 30 percent; and 3) livestock cannot alter
more than 10 percent of the alterable bank.

o The populations of Huachuca water umbel (Scotia, Bear, and Sunnyside canyons) on the
Lone Mountain allotment will be monitored, according to our protocol, every two years, for
the life of this BO.

° Monitoring of forage utilization will occur on an annual basis on uplands and in the riparian

areas when livestock are present, for the life of this BO.
Pima pineapple cactus

o On the Alisos/Sierra Tordilla (Huachuca EMA), Proctor (Santa Rita EMA), and Sopori
(Tumacacori EMA), allotments, all Pima pineapple cactus will be monitored and reported
annually, for the life of this BO.

Conclusions of this biological opinion are based on full implementation of the project as described
in the description of the proposed action, the allotment summary tables, the appendices, and any
other updated or clarified information.

SCOPE OF THE CONSULTATION

This BO evaluates the effects of the livestock grazing on 187 allotments on the Forest. The
timeframe of the proposed action is ten years.

The effects of actions that are interrelated and interdependent to the proposed action are considered
effects of the proposed grazing on the Forest. “Interrelated actions are those that are part of a larger
action and depend on the larger action for their justification. “Interdependent actions are those that
have no independent utility apart from the action under consideration (50 CFR 402.02). Our Section
7 Handbook provides further guidance on the definition of interrelated and interdependent actions by
establishing the following rule: determining if an action is interrelated or interdependent depends on
the “but for test. We ask whether the Federal, State, or private activity could occur “but for the
proposed action. Effects of interrelated and interdependent actions are particularly important for
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grazing activities on non-Federal lands within your allotments such as allotments associated with
State lands. You have 45 allotments associated with State land leases.

ENVIRONMENTAL BASELINE AND DESCRIPTION OF THE ACTION AREA

The environmental baseline includes past and present impacts of all Federal, State, or private actions
in the project area, the anticipated impacts of all proposed Federal actions in the action area that
have undergone formal or early section 7 consultation, and the impact of State and private actions
that are contemporaneous with the consultation process. The environmental baseline defines the
status of the species and its habitat in the action area to provide a platform from which to assess the
effects of the action now under consultation.

Effects of livestock management on the landscape is related to numerous factors (Holechek et al.
1998). Environmental parameters such as precipitation, temperature regimes, and growing season
provide the basics upon which a grazing program is developed (Schmutz 1977). Abiotic factors
include soils, climate, geography, and topography. Stocking rates, utilization levels, and rotation
patterns are choices in livestock management.

Grazing utilization levels assigned to the various allotments on the Forest generally range from 35 to
55 percent for uplands. Utilization levels for riparian areas, when given, are about 10 percent less
than the surrounding uplands. These levels are applied widely across EMAs and do not account for
site-specific range, watershed, or soil conditions. The amended Forest plan established standards
and guidelines for grazing activities which are to apply when site-specific information is lacking.
When site-specific information is available, the amendment is considered discretionary and other
standards may be developed. Site-specific information is applied when it is available, so standards
from the amended plan would not apply in these cases. The maximum utilization limits have been
provided for in the Forest Plan, regardless of the condition of an individual allotment. In addition,
the issue of site-specific information within the amended Forest Plan can be extended to the need for
information on how grazing practices affect listed species, as well as other resources. The amended
Forest Plan grazing management standard is “Forage use by grazing ungulates will be maintained at
or above a condition which assures recovery and continued existence of threatened and endangered
species.

Reviews of grazing literature for southwestern habitats support the need to limit levels of utilization
(Martin 1973, 1975, Holechek et al. 1998). Martin and Cable (1974), working on the Santa Rita
Experimental Range in southern Arizona, found that perennial grass vigor declined when average
utilization for a 10-year period exceeded 40 percent. The numbers used by these researchers
represent average utilization rates (Holechek et al.1998). The averages may cover a whole pasture,
and not just one key area, and be for more than one year. The application of average utilization rates
on a landscape which is not homogenous is problematic. Livestock do not distribute themselves
evenly through a pasture, regardless of efforts by the permittee to move them. It is certain that some
areas will be used much greater than the average, and thus may lead to more localized impacts.

The Forest contains 12 distinct geographical units in Arizona and New Mexico and is divided into
12 corresponding EMAs. The EMASs also correspond with most of the higher mountain ranges in
southeast Arizona and far southwestern New Mexico. In Arizona, the Forest lies in Pinal, Graham,
Pima, Cochise, and Santa Cruz counties. In New Mexico, Hidalgo County is the only county that
the Forest lies within. The Forest is also divided into five Ranger Districts: Douglas, Nogales,
Sierra Vista, Safford, and Santa Catalina (USFS 2002).
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The Forest encompasses about 647,497 ha (1,600,000 ac). Of this, about 420,362 ha (1,068,734 ac)
are capable, or used in determining range capacity. The other 227,135 ha (561,260 ac) are
considered unsuitable, generally due to steep or very rocky terrain. Livestock rarely access these
steep and rocky areas even though the areas are not typically fenced off from the rest of the
allotment. The numbers of livestock permitted are 37,991 cattle and 121 horses (Debbie Sebesta
pers. comm. 2002).

Range conditions are classified as low, moderately-low, moderately-high, and high. These
classifications are further defined by their trend; downward, static, or upward. Much of the area
within the 187 allotments is in moderately-high or moderately-low range condition and in a static or
upward trend. Soil condition on the Forest is about 50 percent satisfactory, 40 percent impaired or
unsatisfactory, and 10 percent unsuited. These trends and conditions have not appeared to have
changed significantly in the last three years (see Appendix B, Allotment Summary Tables).
Vegetation types covering the Forest are mostly Sonoran Desert, Madrean woodland, or coniferous
forest. There are moderate amounts of plains grassland, chaparral, and various riparian types
(USFWS 1999a). For the following EMAs, see corresponding maps in the Figures section of this
document. Figure 1 shows the EMAs Forestwide.

Chiricahua EMA

The Chiricahua EMA (Figure 2), covers about 117,000 ha (290,000 ac) and is mostly Madrean
woodland, coniferous forest, or desert grassland. There are about 81,000 ha (199,000 ac) rated as
capable. Most of the EMA is in moderately-low or moderately-high range condition in a static or
upward trend. The maximum vegetation utilization ranges from 45 to 55 percent in the uplands and
from 40 to 45 percent in riparian areas.

Dragoon EMA

The Dragoon EMA (Figure 3) covers about 22,000 ha (54,000 ac) and is composed mostly of
Madrean woodland, desert grassland, or chaparral. Capable hectares are about 11,000 (28,000 ac).
Most of the EMA is in moderately-high or moderately-low range condition in a static or upward
trend. The maximum vegetation utilization ranges from 45 to 55 percent in the uplands and from 40
to 45 percent in riparian areas.

Peloncillo EMA

The Peloncillo EMA (Figure 4) covers about 36,000 ha (88,000 ac) in Arizona and New Mexico.
Capable hectares are about 34,000 (83,000 ac). The vegetation is mostly Madrean woodland, desert
grassland, or chaparral. Most of the EMA is in moderately-high or moderately-low range condition
in a static or upward trend. The maximum vegetation utilization ranges from 45 to 50 percent in the
uplands and is 45 percent in riparian areas.

Santa Rita EMA

The Santa Rita EMA (Figure 5) covers about 60,000 ha (148,000 ac) and is mostly Madrean
woodland, grassland, or desertscrub. Capable hectares are 42,000 (103,000 ac). Most of the EMA is
in moderately-high range condition in a static trend. The maximum vegetation utilization in the
uplands ranges from 35 to 55 percent with no specific riparian utilization standards.

Tumacacori EMA
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The Tumacacori EMA (Figure 6) covers about 83,000 ha (204,000 ac) and includes the Tumacacori,
Atascosa, and Pajarito Mountains. Vegetation is mostly Madrean woodland and desert grassland.
Capable hectares are 68,000 (169,000 ac). Most of the EMA is in moderately-high range condition
in a static trend. The maximum vegetation utilization in the uplands ranges from 35 to 55 percent
with no specific riparian utilization standards.

Huachuca EMA

The Huachuca EMA (Figure 7) covers about 113,000 ha (278,000 ac) and is mostly Madrean
woodland, grassland, or various riparian types. Capable hectares are about 97,000 (239,000 ac).
Most of the EMA is in a static trend. The maximum vegetation utilization in the uplands ranges
from 35 to 45 percent with no riparian utilization standards.

Whetstone EMA

The Whetstone EMA (Figure 8) covers about 18,000 ha (45,000 ac) and is mostly Madrean
woodland and desert grassland. Capable hectares are about 8,000 (20,000 ac). All ofthe EMA is in
moderately-high or moderately-low range condition in a static or downward trend. The maximum
vegetation utilization in the uplands is 45 percent with no specific riparian utilization standards.

Galiuro EMA

The Galiuro EMA (Figure 9) covers about 55,000 ha (135,000 ac) and is mostly Madrean woodland,
desert grassland, or desertscrub. Capable hectares are 15,000 (38,000 ac). Most ofthe EMA is in
moderately-high range condition in an upward or static trend. The maximum vegetation utilization
ranges from 25 to 50 percent in the uplands and is 40 percent in riparian areas.

Pinaleno EMA

The Pinaleno EMA (Figure 10) covers about 81,000 ha (199,000 ac) and is mostly Madrean
woodland, desertscrub and grassland, or coniferous forest. Capable hectares are 48,000 (118,000
ac). Most of the EMA is in moderately-high range condition in an upward or static trend. The
maximum vegetation utilization from 40 to 50 percent in the uplands and is 40 percent in riparian
areas.

Santa Teresa EMA

The Santa Teresa EMA (Figure 11) covers about 20,000 ha (50,000 ac) and is mostly chaparral and
Madrean woodland. Capable hectares are 4,900 (12,000 ac). Most of the EMA is in moderately-
high range condition in an upward or static trend. The maximum vegetation utilization ranges from
35 to 50 percent in the uplands and is 40 percent in riparian areas.

Winchester EMA

The Winchester EMA (Figure 12) covers about 11,000 ha (28,000 ac) and is mostly Madrean
woodland and various riparian types. Capable acres are 2,400 ha (6,000 ac). Most ofthe EMA is in
moderately-high range condition in an upward or static trend. The maximum vegetation utilization
ranges from 30 to 50 percent in the uplands and from 30 to 40 percent in riparian areas.

Santa Catalina EMA
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The Santa Catalina EMA (Figure 13) covers about 107,000 ha (265,000 ac) and is mostly Madrean
woodland and desertscrub. Capable hectares are about 50,000 (124,000 ac). Most of the EMA is in
moderately-low or moderately-high range condition with no trend. The maximum vegetation
utilization ranges from 30 to 45 percent in the uplands with no specific riparian utilization standards.

EFFECTS OF THE ACTION (FORESTWIDE)

A large body of research and literature exists on the effects of improper livestock grazing, positive,
negative, or neutral; on numerous parts of many ecosystems and can be found in several
bibliographies (Ffolliott et al. no date, Willoughby 1997, Burgess 1999). The following section
identifies some of the general effects that livestock grazing has on ecosystems, habitat types, and
species groups. Livestock grazing effects to specific species will be discussed in the appropriate
section.

The extensive and intensive effects of livestock grazing on soil and vegetation have been
documented many times in many areas. All grazing, including that of domestic livestock, can alter
vegetation composition, structure, and biomass; cause soil erosion and compaction, reduce water
infiltration rates, and increase runoff (Klemmedson 1956, Ellison 1960, Arndt 1966, Gifford and
Hawkins 1978, Webb and Stielstra 1979, Guthery et al. 1990, Orodho et al. 1990). Livestock
grazing effects to native southwestern fishes and their habitats have been long recognized
(Chamberlain 1904, Miller 1961, Hendrickson and Minckley 1984, Minckley et al. 1991b).

General Effects

Livestock may graze plants that are listed, provide forage for listed species, or provide cover or
protection for listed species. Grazing can also affect the vegetative community and ecosystem
functioning (Shreve 1931, Niering et al. 1963, Abouholder 1992, USFWS 1999a). Physical damage
to Arizona hedgehog cactus (Echinocereus triglochidiatus var. arizonicus) from livestock has been
documented (USFS 1996).

Livestock may directly affect fish through trampling of adults, larvae, or eggs (Roberts and White
1992); likely the same holds true for frogs. Actual trampling of adult frogs or fish is probably rare,
except in localized situations, or with smaller fish such as Gila topminnow. Livestock waste is
potentially poisonous to some fish (Cross 1971, Taylor et al. 1991).

Livestock grazing can alter the species composition of communities, disrupt ecosystem functioning,
and alter ecosystem structure (Fleischner 1994). The main direct impacts from cattle are the grazing
of plants and trampling of vegetation and soil (Marlow and Pogacnik 1985). These impacts can
affect both riparian zones and uplands.

Some grasses are adapted to respond to grazing because growth originates at the basal meristem,
close to the soil surface. Plants may regenerate quickly if the root crown is not damaged and if
sufficient photosynthesis has taken place to provide for root development and annual replacement.
Light or moderate grazing may stimulate growth in some plants (Ellison 1960), because removal of
plant material containing carbohydrate reserves may increase photosynthetic activity to replace the
lost material (Humphrey 1958).

Grazing can alter the prey availability of certain predators by removing herbaceous vegetation which
serves as food and cover for small mammals (Ward and Block 1995). Grazing also alters fire
regimes, which may have positive or negative effects to listed species, but generally is deleterious to
ecosystem functioning.
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Reductions in vegetation cover increases raindrop impact, decreases soil organic matter and soil
aggregates, and decreases infiltration rates (Blackburn 1984; Orodho et al. 1990). Other detrimental
impacts include increased overland flow, reduced soil water content, and increased erosion (DeBano
and Schmidt 1989a, Guthery et al. 1990, Orodho et al. 1990). Continuous year-long grazing can
result in large, bare earth areas around water sources and creation of unvegetated trails to and from
points of livestock concentrations (Platts 1990).

Watershed condition and function can be affected by impacts to vegetation and litter from livestock
grazing (Gifford and Hawkins 1978, Busby and Gifford 1981, Blackburn 1984, DeBano and
Schmidt 1989a, Belnap 1992, Belsky and Blumenthal 1997). Heavy grazing effects are well known
and can be severe (Guthery et al. 1990, Platts 1990). Conflicting information exists about the effects
of more moderate grazing schemes (Gifford and Hawkins 1979, Blackburn 1984). Studies by
Dadkhah and Gifford (1980) in the western United States show trampling by livestock causes a
decline in infiltration rates, but regardless of trampling, sediment yields remain uniform after grass
cover reaches 50 percent.

A system which provides ample rest periods and grazing deferments should improve plant vigor and
herbage production, and, with enough time, change the species composition to a more diverse
vegetation type with “more desirable species (Hormay 1970, Hughes 1979, Van Poolen and Lacey
1979). The time required and the amount of change expected will vary from site to site depending
on the site potential of the particular range site, soils, watershed and trends, and grazing levels. The
lighter the grazing, the quicker the recovery. Riparian vegetation tends to rebound quickly with rest
or less grazing (Platts and Nelson 1985b, Elmore and Beschta 1987, Schulz and Leininger 1990).

Watershed function is an important factor in maintaining stream function (Platts 1986, Meehan
1991, Chaney et al. 1993) and is extremely important to cienegas which are sensitive to flood
disturbance (Hendrickson and Minckley 1984). The riparian vegetation and streambank riparian
condition in tributaries, including intermittents and ephemerals, form essential screening between
upland effects and perennial streams (Erman et al. 1977, Mahoney and Erman 1981, Osborne and
Kovacic 1993).

Livestock grazing in riparian areas can cause changes in plant species composition (Ryder 1980,
Schulz and Leininger 1991, Stromberg 1993a), reduce structural complexity (Ohmart and Anderson
1986), reduce understory, and replace native species with nonnative species (Krueper 1995).
Greater soil erosion and compaction, changed flooding regimes, and decreased water quality can
result from livestock presence in riparian areas (Lusby et al. 1971, Lusby 1979, DeBano and
Schmidt 1989b, Szaro 1989, Armour et al. 1991, Platts 1991, Fleischner 1994). Cattle can disrupt
streambanks through chiseling, sloughing, compaction, and collapse. These lead to wider and
shallower stream channels (Armour 1977, Platts and Nelson 1985b, Platts 1990, Meehan 1991).
These changes in channel morphology can affect fish habitat elements (Bovee 1982, Rosgen 1994).
Livestock damage to riparian and aquatic zones occurs shortly after livestock entry into the area and
occurs at all levels of use (Marlow and Pogacnik 1985, Platts and Nelson 1985a, Goodman et al.
1989). Even after rest, the recovery of streambanks and vegetation may be halted or lost soon after
cattle return (Duff 1979, Platts and Nelson 1985a).

The most commonly acknowledged impact of livestock grazing is increased sediment production
and transport (Platts 1990, Johnson 1992, Weltz and Wood 1986). Negative impacts of sediment to
fish and fish habitat are well documented (Newcombe and MacDonald 1991, Barrett 1992, Megahan
et al. 1992). Gila topminnow and Yaqui chub are not especially sensitive to sediment loads, but
excess sediment can cause a change or loss of habitat used by the fish. Excess sediment can also
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smother invertebrates, reducing production and availability of fish food. Livestock grazing has also
been demonstrated to increase nutrients in streams (Kaufman and Krueger 1984).
SPECIES WITH ADVERSE EFFECTS DETERMINATIONS

AMPHIBIANS & REPTILES

Chiricahua leopard frog (Rana chiricahuensis)
STATUS OF THE SPECIES

We listed the Chiricahua leopard frog as threatened, without critical habitat, in a Federal Register
notice (65 FR 37343) published on June 13, 2002. We included a special rule to exempt operation
and maintenance of livestock tanks on non-Federal lands from the section 9 take prohibitions of the
Act.

This frog is distinguished from other members of the Rana pipiens complex by a combination of
characters, including a distinctive pattern on the rear of the thigh consisting of small, raised, cream-
colored spots or tubercles on a dark background; dorsolateral folds that are interrupted and deflected
medially; stocky body proportions; relatively rough skin on the back and sides; and often green
coloration on the head and back (Platz and Mecham 1979). The species also has a distinctive call
consisting of a relatively long snore of one to two seconds (Davidson 1996, Platz and Mecham
1979). Snout-vent lengths of adults range from approximately 54 to 139 millimeters (mm) [2.1 to
5.4 inches (in)] (Stebbins 1985, Platz and Mecham 1979). The Ramsey Canyon leopard frog (Rana
subaquavocalis) is similar in appearance to the Chiricahua leopard frog, but it often grows to a
larger size and has a distinct call that is typically given under water (Platz 1993).

The Chiricahua leopard frog is an inhabitant of cienegas, pools, livestock tanks, lakes, reservoirs,
streams, and rivers at elevations between 3,281 feet to 8,890 feet in central and southeastern
Arizona; west-central and southwestern New Mexico; and in Mexico, northern Sonora, and the
Sierra Madre Occidental of Chihuahua, and northern Durango (Platz and Mecham 1984, Degenhardt
et al. 1996, Sredl et al. 1997, Sredl and Jennings in press). Reports of the species from the State of
Aguascalientes (Diaz and Diaz 1997) are questionable; however, the distribution of the species in
Mexico is unclear due to limited survey work and the presence of closely related taxa (especially
Rana montezumae) in the southern part of the range of the Chiricahua leopard frog. In New Mexico,
of sites occupied by Chiricahua leopard frogs from 1994 to 1999, 67 percent were creeks or rivers,
17 percent were springs or spring runs, and 12 percent were stock tanks (Painter 2000). In Arizona,
slightly more than half of all known historical localities are natural lotic systems, a little less than
half are stock tanks, and the remainder are lakes and reservoirs (Sredl et al. 1997). Sixty-three
percent of populations extant in Arizona from 1993 to 1996 were found in stock tanks (Sredl and
Saylor 1998).

Northern populations of the Chiricahua leopard frog along the Mogollon Rim and in the mountains
of west-central New Mexico are disjunct from those in southeastern Arizona, southwestern New
Mexico, and Mexico. Recent genetic analyses, including a 50-loci starch gel survey,
morphometrics, and analyses of nuclear DNA supports describing the northern populations as a
distinct species (Platz and Grudzien 1999). Multiple haplotypes within chiricahuensis were also
identified using mitochondrial DNA analysis (Benedict and Quinn 1999), providing further evidence
of genetically distinct population segments.
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Die-offs of Chiricahua leopard frogs were first noted in former habitats of the Tarahumara frog
(Rana tarahumarae) in Arizona at Sycamore Canyon in the Pajarito Mountains (1974) and Gardner
Canyon in the Santa Rita Mountains (1977 to 1978) (Hale and May 1983). From 1983 to 1987,
Clarkson and Rorabaugh (1989) found Chiricahua leopard frogs at only two of 36 Arizona localities
that had supported the species in the 1960s and 1970s. Two new populations were reported. During
subsequent extensive surveys from 1994 to 2001, the Chiricahua leopard frog was found at 87 sites
in Arizona, including 21 northern localities and 66 southern localities. (Sredl et al. 1997). In New
Mexico, the species was found at 41 sites from 1994 to 1999; 31 of those were verified extant during
1998 to 1999 (Painter 2000). During May through August 2000, the Chiricahua leopard frog was
found extant at only eight of 34 sites where the species occurred in New Mexico during 19%4 to
1999 (C. Painter, pers. comm. 2000). The species has been extirpated from about 75 percent of its
historical localities in Arizona and New Mexico. The status of the species in Mexico is unknown.

Based on Painter (2000) and the latest information (2002) for Arizona, the species is still extant in
most major drainages in Arizona and New Mexico where it occurred historically, with the exception
of the Little Colorado River drainage in Arizona and possibly the Yaqui drainage in New Mexico. It
has not been located recently in many rivers, valleys, and mountains ranges, including the following
in Arizona: White River, West Clear Creek, Tonto Creek, Verde River mainstem, San Francisco
River, San Carlos River, upper San Pedro River mainstem, Santa Cruz River mainstem, Aravaipa
Creek, Babocomari River mainstem, and Sonoita Creek mainstem. In southeastern Arizona, no
recent records (1995 to the present) exist for the following mountain ranges or valleys: Pinaleno
Mountains, Peloncillo Mountains, Sulphur Springs Valley, and Huachuca Mountains. This species
is now absent (2002) from all but one of the southeastern Arizona valley bottom cienega complexes.
In many of these regions, Chiricahua leopard frogs were not found for a decade or more despite
repeated surveys. Recent surveys suggest the species may have recently disappeared from some
major drainages in New Mexico (C. Painter, pers. comm. 2000).

Threats to this species include predation by nonnative organisms, especially bullfrogs, fish, and
crayfish; disease; drought; floods; degradation and loss of habitat as a result of water diversions and
groundwater pumping, poor livestock management, mining, development, and other human
activities; disruption of metapopulation dynamics; increased chance of extirpation or extinction
resulting from small numbers of populations and individuals; and environmental contamination.
Loss of Chiricahua leopard frog populations is part of a pattern of global amphibian decline,
suggesting other regional or global causes of decline may be important as well (Carey et al. 2001).
Numerous studies indicate that declines and extirpations of Chiricahua leopard frogs are at least in
part caused by predation and possibly competition by nonnative organisms, including fish in the
family Centrarchidae (Micropterus spp., Lepomis spp.), bullfrogs (Rana catesbeiana), tiger
salamanders (Ambystoma tigrinum mavortium), crayfish (Oronectes virilis, and possibly others), and
several other species of fish (Fernandez and Rosen 1998, 1996; Rosen et al. 1996a; Snyder et al.
1996; Fernandez and Bagnara 1995; Sredl and Howland 1994; Clarkson and R orabaugh 1989). In
the Chiricahua region of southeastern Arizona, Rosen et al. (1996a) found almost all perennial
waters investigated that lacked introduced predatory vertebrates supported Chiricahua leopard frogs.
All waters except three that supported introduced vertebrate predators lacked Chiricahua leopard
frogs. Sredl and Howland (1994) noted that Chiricahua leopard frogs were nearly always absent
from sites supporting bullfrogs and nonnative predatory fish. Rosen et al. (1996a) suggested further
study was needed to evaluate the effects of mosquitofish, trout, and catfish on frog presence.

Disruption of metapopulation dynamics is likely an important factor in regional loss of populations
(Sredl et al. 1997, Sredl and Howland 1994). Chiricahua leopard frog populations are often small
and habitats are dynamic, resulting in a relatively low probability of long-term population
persistence. Historically, populations were more numerous and closer together. If populations



Mr. John McGee 20

disappeared due to drought, disease, or other causes, extirpated sites could be recolonized via
immigration from nearby populations; however, as numbers of populations declined, populations
became more isolated and were less likely to be recolonized if extirpation occurred. Recolonization
is now even less likely to occur because most of the larger source populations along major rivers
have disappeared.

Fire frequency and intensity in southwestern forests are much altered from historical conditions
(Dahms and Geils 1997). Before 1900, surface fires generally occurred at least once per decade in
montane forests with a pine component. Beginning about 1870 to 1900, these frequent ground fires
ceased to occur due to intensive livestock grazing that removed fine fuels, followed by effective fire
suppression in the mid to late 20™ century (Swetnam and Baisan 1996). Absence of ground fires
allowed a buildup of woody fuels that precipitated infrequent but intense crown fires (Danzer et al.
1997, Swetnam and Baisan 1996). Absence of vegetation and forest litter following intense crown
fires exposes soils to surface and rill erosion during storms, often causing high peak flows,
sedimentation, and erosion in downstream drainages (DeBano and Neary 1996). Following the 1994
Rattlesnake fire in the Chiricahua Mountains, Arizona, a debris flow filled Rucker Lake, a historical
Chiricahua leopard frog locality. Leopard frogs (either Chiricahua or Ramsey Canyon leopard
frogs) apparently disappeared from Miller Canyon in the Huachuca Mountains, Arizona, after a
1977 crown fire in the upper canyon and subsequent erosion and scouring of the canyon during
storm events (Tom Beatty, Miller Canyon, pers. comm. 2000). Leopard frogs were historically
known from many localities in the Huachuca Mountains; however, natural pool and pond habitat is
largely absent now and the only breeding leopard frog populations occur in man-made tanks and
ponds. Crown fires followed by scouring floods are a likely cause of this absence of natural leopard
frog habitats. Bowers and McLaughlin (1994) listed six riparian plant species they believed might
have been eliminated from the Huachuca Mountains as a result of floods and debris flow following
destructive fires.

An understanding of the dispersal abilities of Chiricahua leopard frogs is key to determining the
likelihood that suitable habitats will be colonized from a nearby extant population of frogs. As a
group, leopard frogs are surprisingly good at dispersal. In Michigan, young northern leopard frogs
(Rana pipiens) commonly move up to 800 m from their place of metamorphosis, and three young
males established residency up to 5.2 km from their place of metamorphosis (Dole 1971). Both
adults and juveniles wander widely during wet weather (Dole 1971). In the Cypress Hills, southern
Alberta, young-of-the year northern leopard frogs successfully dispersed to downstream ponds 2.1
km from the source pond, upstream 1 km, and overland 0.4 km. At Cypress Hills, a
young-of-the-year northern leopard frog moved 8 km in one year (Seburn et al. 1997). The Rio
Grande leopard frog (Rana berlandieri) in southwestern Arizona has been observed to disperse at
least one mile from any known water source during the summer rainy season (Rorabaugh, in press).
After the first rains in the Yucatan Peninsula, Rio Grande leopard frogs have been collected a few
miles from water (Campbell 1998). In New Mexico, Jennings (1987) noted collections of Rio
Grande leopard frogs from intermittent water sources and suggested these were frogs that had
dispersed from permanent water during wet periods.

Dispersal of leopard frogs away from water in the arid Southwest may occur less commonly than in
mesic environments in Alberta, Michigan, or the Yucatan Peninsula during the wet season; however,
evidence shows there can be substantial frog movements even in Arizona. In August of 1996, Rosen
and Schwalbe (1998) found up to 25 young adult and subadult Chiricahua leopard frogs at a roadside
puddle in the San Bernardino Valley, Arizona. They believed that the only possible origin of these
frogs was a stock tank located 3.4 miles away. Rosen et al. (1996a) found small numbers of
Chiricahua leopard frogs at two locations in Arizona that supported large populations of nonnative
predators. The authors suggested these frogs could not have originated at these locations because
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successful reproduction would have been precluded by predation. They found that the likely source
of these animals were populations 1.2 to 4.3 miles distant. In the Dragoon Mountains, Arizona,
Chiricahua leopard frogs breed at Halfmoon Tank, but frogs occasionally turn up at Cochise Spring
(0.8 mile downcanyon in an ephemeral drainage from Halfmoon Tank) and in Stronghold Canyon
(1.1 miles downcanyon from Halfmoon Tank). There is no breeding habitat for Chiricahua leopard
frogs at Cochise Spring or Stronghold Canyon; it appears observations of frogs at these sites
represent immigrants from Halfmoon Tank. In the Chiricahua Mountains, a population of
Chiricahua leopard frogs disappeared from Silver Creek stock tank after the tank dried up; but frogs
then began to appear in Cave Creek, which is about 0.6 mile away, suggesting immigration.

Movements away from water do not appear to be random. Streams are important dispersal corridors
for young northern leopard frogs (Sebum et al. 1997). Displaced northern leopard frogs will home,
and apparently use olfactory and auditory cues, and possibly celestial orientation, as guides (Dole
1968, 1972). Rainfall or humidity may be an important factor in dispersal because odors carry well
in moist air, making it easier for frogs to find other wetland sites (Sinsch 1991).

Recent evidence suggests a chytridiomycete skin fungi is responsible for observed declines of frogs,
toads, and salamanders in portions of Central America (Panama and Costa Rica), South America
(Atlantic coast of Brazil, Ecuador, and Uruguay), Australia (eastern and western States), New
Zealand (South Island), Europe (Spain and Germany), Africa (South Africa, “western Africa , and
Kenya), Mexico (Sonora), and United States (eight States) (Speare and Berger 2000, Longcore et al.
1999, Berger et al. 1998, Hale 2001). Ninety-four species of amphibians have been diagnosed as
infected with the chytrid, Batrachochytrium dendrobatidis. The proximal cause of extinctions of
two species of Australian gastric brooding frogs and the golden toad (Bufo periglenes) in Costa Rica
was likely chytridiomycosis. Another species in Australia for which individuals were diagnosed
with the disease may be extinct (Daszak 2000).

In Arizona, chytrid infections have been reported from four populations of Chiricahua leopard frogs
(M. Sredl, AGFD, pers. comm. 2000), as well as populations of Rio Grande leopard frogs (Rana
berlandieri), Plains leopard frogs (Rana blairi), lowland leopard frogs (Rana yavapaiensis),
Tarahumara frogs (Rana tarahumarae), canyon treefrogs (Hyla arenicolor), striped chorus frogs
(Psudacris triseriata), and Sonora tiger salamander (Admbystoma tigrinum stebbinsi) (Davidson et al.
2000, Sredl and Caldwell 2000, Morell 1999, Hale 2001, V. Miera, persl. Comm. 2002). In New
Mexico, chytridiomycosis was identified in a declining population near Hurley, and patterns of
decline at three other populations are consistent with chytridiomycosis (R. Jennings, pers. comm.
2000).

The role of the fungi in the population dynamics of the Chiricahua leopard frog is as yet undefined.
It appears Chiricahua leopard frog populations can exist with the disease for extended periods; the
frog has coexisted with chytridiomycosis in Sycamore Canyon, Arizonasince at least 1974. Ata
minimum, it is an additional stressor, resulting in periodic die-offs that increase the likelihood of
extirpation and extinction. It may well prove to be an important contributing factor in observed
population decline, and because of the interchange of individuals among subpopulations,
metapopulations of frogs may be particularly susceptible. Rapid death of all or most frogs in stock
tank populations in a metapopulation of Chiricahua leopard frogs in Grant County, New Mexico was
attributed to post-metamorphic death syndrome (Anonymous, Declining Amphibian Populations
Task Force 1993). Hale and May (1983) and Hale and Jarchow (1988) believed toxic airborne
emissions from copper smelters killed Tarahumara frogs and Chiricahua leopard frogs in Arizona
and Sonora. In both cases, symptoms of moribund frogs matched those of chytridiomycosis. The
disease has now been documented to have been associated with Tarahumara frog die-offs since 1974
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(Hale 2001). The earliest record for chytridiomycosis in Arizona (Tarahumara frogs in 1974)
corresponds to the first observed mass die-offs of ranid frogs in Arizona.

The origin of the disease is unknown, but epizootiological data from Central America and Australia
(high mortality rates, wave-like spread of declines, wide host range) suggest introduction of the
disease into native populations and the disease subsequently becoming enzootic in some areas.
Alternatively, the fungus may be a widespread organism that has emerged as a pathogen because of
either higher virulence or an increased host susceptibility caused by other factors such as
environmental changes (Berger et al. 1998), including changes in climate or microclimate,
contaminant loads, increased UV-B radiation, or other factors that cause stress (Carey et al. 2001,
Daszak 2000, Pounds and Crump 1994). If it is a new introduction, its rapid colonization could be
attributable to humans. The fungus does not have an airborne spore, so it must spread via other
means. Amphibians in the international pet trade (Europe and USA), outdoor pond supplies (USA),
zoo trade (Europe and USA), laboratory supply houses (USA), and species recently introduced (Bufo
marinus in Australia and bullfrogs in the USA) have been found infected with chytrids, suggesting
human-induced spread of the disease (Daszak 2000). Chytrids could also be spread by tourists or
fieldworkers sampling aquatic habitats (Halliday 1998). The fungus can exist in water or mud and
thus could be spread by wet or muddy boots, vehicles, cattle, and other animals moving among
aquatic sites, or during scientific sampling of fish, amphibians, or other aquatic organisms. We and
AGFD are using preventative measures to ensure the disease is not spread by aquatic sampling.

Additional information about the Chiricahua leopard frog can be found in Painter (2000), Sredl et al.
(1997), Jennings (1995), Degenhardt et al. (1996), Sredl and Howland (1994), Platz and Mecham
(1984, 1979), and Sredl and Jennings (in press).

ENVIRONMENTAL BASELINE

The following determinations were based on historical records of species occurrence within
southeastern Arizona from the AGFD Heritage Data Management System (HDMS), and field
observations from your district biologists, habitat surveys, and observations of frog experts.

Those allotments listed below constitute the action area for this species’ analysis. Based on areview
of the guidance criteria, site-specific information provided in your BA, and our knowledge of the
species in the action area, we agree with your effects determinations.

The guidance criteria for Chiricahua leopard frog states:
No Effect (must meet criteria 1a and 1b or must meet criteria 2):

l.a. No livestock grazing or livestock management activities on the allotment will occur in suitable
or potential habitat and

1.b. Proposed livestock grazing and livestock management activities in subwatersheds that contain
suitable or potential habitat will not degrade watershed condition and livestock grazing is not
proposed in areas that contribute to unsatisfactory watershed condition. This does not apply to
stock tanks, irrigation sumps, acequias, mine adits, backyard ponds, or other suitable man-made
habitats that are typically not affected by watershed condition.
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2. Based on surveys conducted using FWS protocol, no Chiricahua leopard frogs are present on or
within 5 miles of the allotment or there is no potential or suitable habitat on or within 5 miles of the
allotment.

May Affect, Not Likely to Adversely Affect (must meet all of the criteria):

1. No livestock use or livestock management activities will occur in occupied or likely to be
occupied aquatic habitat.

2. Proposed livestock grazing and livestock management activities in subwatersheds that contain
suitable or potential habitat will contribute to the improvement of the subwatershed or will not
contribute to a continued decline in subwatershed condition. Indicators of watershed health and
Chiricahua leopard frog habitats demonstrate that effects from grazing and livestock management
activities will be insignificant and discountable. This does not apply to stock tanks, irrigation
sumps, acequias, mine adits, backyard ponds, or other suitable man-made habitats that are typically
not affected by watershed condition.

3. Proposed livestock management activities will not result in increased public access to aquatic
sites occupied or likely to be occupied by Chiricahua leopard frogs, or increase the likelihood that
non-native predators or chytrid fungi will colonize or be introduced to such aquatic sites.

You determined that livestock grazing on 51 allotments may adversely affect the species. The
allotments are:

Chiricahua EMA: Barboot, Big Bend, Cave Creek, Lower Rock Creek, Paradise, Pine, Pinery,
Turkey Creek and Upper Rock Creek.

Dragoon EMA: Black Diamond and Walnut Springs.
Santa Rita EMS: Apache Springs, Box Canyon, Fort, and McBeth.

Tumacacori EMA: Bear Valley, Carrizo, Jarillas, Marstellar, Murphy, Oro Blanco, Pena Blanca,
and Ramanote.

Huachuca EMA: A Draw, Blacktail, Campini, Canelo, Duquesne, Farrell, Harshaw, Hayfield, HQ,
Lochiel, Lone Mountain, Lyle Canyon, O’Donnell, Post Canyon, San Rafael, Sawtelle, Seibold, and
UD.

Galiuro EMA: Bass Canyon, Bull Tank, Deer Creek, Harrison Canyon, High Creek, North Ash,
South Ash, Squaw Basin, Sunset, and Wear.

EFFECTS OF THE ACTION

Our prior discussion of livestock grazing effects in the previous Effects of the Action (Forestwide)
section are incorporated here by reference.

Maintenance of viable populations of Chiricahua leopard frogs is thought to be compatible with
well-managed livestock grazing. Grazing occurs in most of the habitats occupied by this frog. One
large and healthy population of Chiricahua leopard frogs coexists with cattle and horses on the
Tularosa River in New Mexico (Randy Jennings, Western New Mexico University, 1995).
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Throughout their range, Chiricahua leopard are often found living in dirt stock tanks (created by
mounding dirt around a drainage site by bulldozer). These tanks are heavily used by livestock,
especially cattle. Poorly managed livestock grazing activities can negatively impact this species and
its habitats.

Livestock grazing effects on ranid frog populations are not well studied. Munger et al. (1994) found
that sites that supported adult Columbia spotted frogs (Rana luteiventris) had significantly less
grazing pressure than sites that did not support spotted frogs. In a subsequent survey, Munger found
no differences between the two types of use in these types of areas (Munger et al. 1996). Bull and
Hayes (2000) evaluated reproduction and recruitment of the Columbia spotted frog in 70 ponds used
by cattle and 57 ponds not used by cattle. Significant differences were not found in the number of
egg masses or recently metamorphosed frogs in grazed and ungrazed sites in this study. Seventeen
percent of the sites were livestock tanks. The California red-legged frog (Rana aurora draytonii)
coexists with managed livestock grazing in many places in California. Ponds created as livestock
waters have created habitats for red-legged frogs, and livestock may help maintain habitat suitability
by reducing coverage by cattails, bulrush, and other emergent vegetation (USFWS 2000). In another
study, exclusion of cattle from the Simas Valley (Contra Costa County, California), corresponded
with re-establishment of native trees and wetland herbs, re-establishment of creek pools, and
expansion of red-legged frog populations (Dunne 1995).

Livestock grazing effects on Chiricahua leopard frog habitat include both creation of habitat and loss
and degradation of habitat (Sredl and Jennings, in press). Construction of stock tanks for livestock
water has created leopard frog habitat, and in some cases has replaced destroyed or altered natural
wetland habitats (Sredl and Saylor 1998). Sixty-three percent of extant Chiricahua leopard frog
localities in Arizona are stock tanks, versus only 35 percent of extirpated localities (Sredl and Saylor
1998), suggesting Arizona populations of this species have fared better in stock tanks than in natural
habitats. Stock tanks provide small patches of habitat that are often dynamic and subject to drying
and elimination of frog populations; however, Sredl and Saylor (1998) also found that stock tanks
are occupied less frequently by non-native predators (with the exception of bullfrogs) than natural
sites.

Adverse effects to the Chiricahua leopard frog and its habitat as a result of livestock grazing and
management actions may occur under certain circumstances. These effects include: facilitating
dispersal of nonnative predators; trampling of egg masses, tadpoles, and frogs; deterioration of
watersheds; erosion and/or siltation of stream courses; elimination of undercut banks that provide
cover for frogs; loss of wetland and riparian vegetation and backwater pools; and spread of disease
(USFWS 2000b, Belsky et al. 1999, Bartelt 1998, Ohmart 1995, Hendrickson and Minckley 1984,
Arizona State University 1979, Jancovich et al. 1997). Creation or maintenance of livestock waters
in arid environments may provide the means for nonnative predators such as bullfrogs and crayfish
to move across landscapes that would otherwise serve as barriers to their movement.

Vehicle use at or near habitats of the frog could result in animals being run over. Forinstance, a
Chiricahua leopard frog was found in September 2002, on Ruby Road in the Pajarito Mountains.
Frogs were also found at the same time in a pool within 10 feet of the road (J. Rorabaugh, pers.
comm.). Ruby Road is the primary access route for ranchers and others in the mountain range, and
traffic is continually increasing on this road. Frogs move, although not very quickly, onto and
across roads searching for food, cover, mates, or water. Frogs on the road will be crushed by
vehicles. RubyRoad is one of manyroadways in the vicinity of Chiricahua leopard frog localities.

Maintenance of livestock tanks can result in death or injury of frogs. Tanks are periodically dredged
out to remove silt. Dredging is usually conducted with large equipment when the tank is dry or
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nearly dry. As tanks dry, frogs take refuge in cracks in the mud around tanks or clumps of emergent
vegetation. Walt’s Tank on the Coconino National Forest was drying and scheduled for cleanout in
September 2002. As the tank was drying, several Chiricahua leopard frogs were excavated out of
the soil cracks in and around the tank. If backhoes or other equipment had been brought in to dredge
out the tank before frogs were searched for and removed, those frogs would have perished.

Increased erosion in the watershed caused by livestock grazing can accelerate sedimentation of deep
pools used by frogs (Gunderson 1968). Sediment alters primary productivity and fills interstitial
spaces in streambed materials with fine particulates that impede water flow, reduce oxygen levels,
and restrict waste removal (Chapman 1988). Eggs, tadpoles, and metamorphosing Chiricahua
leopard frogs are probably trampled by cattle on the perimeter of stock tanks and in pools along
streams (Bartelt 1998, USFWS 2000b). Juvenile and adult frogs can probably avoid trampling when
they are active; however, leopard frogs are known to hibernate on the bottom of ponds (Harding
1997), where they may be subject to trampling during the winter months. Cattle can remove
bankline vegetation that provides escape cover for frogs and a source of insect prey. Dense
shoreline or emergent vegetation in the absence of grazing may favor some predators, such as garter
snakes (Thamnophis spp.), and the frogs may benefit from some open ground for basking and
foraging. At a tank in the Chiricahua Mountains of southeastern Arizona, Sredl et al. (1997)
documented heavy cattle use at a stock tank that resulted in degraded water quality, including
elevated hydrogen sulfide concentrations. A die-off of Chiricahua leopard frogs at the site was

attributed to cattle-associated water quality problems, and the species has been extirpated from the
site since the die-off occurred (USFWS 2000b).

Chytrid fungus can survive in wet or muddy environments and could conceivably be spread by
livestock carrying mud on their hooves and moving among frog habitats. Personnel working at an
infected tank or aquatic site and then traveling to another site, thereby transferring mud or water
from the first site could also spread this disease. Chytrids could be carried inadvertently in mud
clinging to wheel wells or tires, or on shovels, nets, boots, or other equipment. This disease is
known to occur in one or more drainages in the Pajarito and Huachuca mountains, in the San
Bernardino Valley, and at Empire Cienega, at or near known Chiricahua leopard frog localities on
the Forest, and certainly elsewhere. We anticipate some movement of chytrids among sites due to
vehicles associated with livestock grazing moving among wetted areas, or via muddy boots or other
equipment that is not thoroughly dried or bleached before use at another site. Chytrids cannot
survive complete drying; if equipment is allowed to thoroughly dry, the likelihood of disease
transmission is greatly reduced. Bleach or other disinfectants can also be applied to tools and
vehicles and will kill chytrids (Loncore 2000).

Chytrid fungus transfer could also occur during intentional introductions of fish or other aquatic
organisms. Maintenance of roads and tanks needed for livestock grazing could provide fishing
opportunities and facilitate tank access by anglers, hunters, or other recreationists. These people
(and possibly their dogs) may inadvertently introduce chytrids from other locales, or may
intentionally introduce nonnative predators for angling or other purposes. Such activities would also
facilitate introduction of nonnative predators with which the Chiricahua leopard frog cannot coexist.

CUMULATIVE EFFECTS

Cumulative effects are those effects of future State, Tribal, local government, and private actions
that are reasonably certain to occur in the action area. Future Federal actions that are unrelated to
the proposed action are not considered in this section because they require separate consultation
pursuant to section 7 of the Act.



Mr. John McGee 26

Livestock grazing and associated activities on non-Federal lands, private land development and
water use, and the presence and/or introduction of exotic fish and amphibians in the project area
watersheds may have a bearing on the species or its habitat, as well as land and water use practices
in adjacent Sonora, Mexico.

CONCLUSION

After reviewing the current status of the Chiricahua leopard frog, the environmental baseline for the
action area, and the anticipated effects of the reinitiation of your livestock grazing, it is our
biological opinion that the proposed action is not likely to jeopardize the continued existence of the
Chiricahua leopard frog because the Chiricahua leopard frog appears to coexist with well-managed
livestock grazing practices.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. “Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2), taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

The measures described below are non-discretionary, and must be implemented by you so that they
become binding conditions of any grant or permit issued to the applicant, as appropriate, in order for
the exemption in section 7(0)(2) to apply. You have a continuing duty to regulate the activity
covered by this incidental take statement. If you (1) fail to require any applicant to adhere to the
terms and conditions of the incidental take statement through enforceable terms that are added to the
permit or grant document, and/or (2) fail to retain oversight to ensure compliance with these terms
and conditions, the protective coverage of section 7(0)(2) may lapse.

AMOUNT OR EXTENT OF TAKE

The proposed action occurs over the largest part of the species’ range in Arizona, and the majority of
the known extant populations of the frog in Arizona occur on the allotments. Given the many
opportunities for take to occur, both temporally (10-year project life) and spatially, we believe take
is reasonably certain to occur, as described below and in the E ffects of the Action section. Although
we believe take will occur, precise levels of anticipated take are not easily derived. The levels
provided below represent our best assessment based on the best scientific and commercial data
available to us. As we develop more information about how grazing affects frogs and as we update
our inventory of frogs on the allotments, these anticipated levels of take may be revisited. Refer to
the Effects of the Proposed Action section for further supporting information on why we anticipate
take in the forms and levels provided here. We anticipate take for the following allotments, based
on current known locations:
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Chiricahua EMA: Barboot, Big Bend, Cave Creek, Lower Rock Creek, Paradise, Pine, Pinery,
Turkey Creek and Upper Rock Creek.

Dragoon EMA: Black Diamond and Walnut Springs.
Santa Rita EMA: Apache Springs, Box Canyon, Fort, and McBeth.

Tumacacori EMA: Bear Valley, Carrizo, Jarillas, Marstellar, Murphy, Oro Blanco, Pena Blanca,
and Ramanote.

Huachuca EMA: A Draw, Blacktail, Campini, Canelo, Duquesne, Farrell, Harshaw, Hayfield, HQ,
Lochiel, Lone Mountain, Lyle Canyon, O’Donnell, Post Canyon, San Rafael, Sawtelle, Siebold, and
UD.

Galiuro EMA: Bass Canyon, Bull Tank, Deer Creek, Harrison Canyon, High Creek, North Ash,
South Ash, Squaw Basin, Sunset, and Wear.

Because Chiricahua leopard frogs occur in numerous cattle tanks and stream habitats on the above
allotments, we anticipate take per the following, for the life of the plan;

1. Direct mortality or injury of all frogs at all livestock tanks where maintenance activities result in
significant disturbance at the tank (e.g. dredging or silt removal, major repair of berms) and frogs are
present during the maintenance activities.

2. Direct mortality or injury through trampling and destruction of egg masses, small tadpoles, and
metamorphosing frogs, and ingestion of small larvae and eggs at all stock tanks at which cattle have
access to the tank from March through October; trampling and destruction of small tadpoles and
overwintering frogs at all stock tanks where cattle have access from November through February.
These life stages of frog are very vulnerable to damage; egg masses are fragile, small tadpoles do
not move rapidly to escape danger, and metamorphosing frogs are small and cannot swim or hop
well to quickly escape from danger. During winter months, frogs hibernate on the bottom of stock
tanks, where they are vulnerable to trampling.

3. Harm through mortality of frogs at one locality (livestock tank, stream, or spring) due to
unintentional introduction of chytridiomycosis resulting from cattle moving among frog populations
or transport of water or mud among aquatic sites by ranch hands, or other activities associated with
the grazing management program. Maintenance of roads to or near tanks is expected to promote
public access and increased incidence of chytridiomycosis.

4. Harm through mortality and lost productivity of Chiricahua leopard frogs due to loss of bankline
and emergent cover at three Chiricahua leopard frog sites where cattle have access to banklines of
occupied frog habitats. Harm through mortality and lost reproductive output of Chiricahua leopard
frogs due to sedimentation of pools or other forms of habitat degradation at three Chiricahua leopard
frog sites where cattle are contributing to erosion in watersheds upstream of occupied Chiricahua
leopard frog habitat. Sediments smother egg masses and fill in breeding ponds. Cover at banks and
around the stock tanks help reduce predation of frogs as they bask and give them needed cover to
hide so they can quickly escape predators. Note that our anticipation of take at three sites due to loss
of cover and sedimentation is a reasonable estimate, because based on our experience, although
many tanks with frogs occur on allotments, relatively few have vegetation bankline cover that will
be affected, and most stock tanks are located so that any degraded upstream watersheds do not
deliver large amounts of sediment to the tank.
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5. Harm to Chiricahua leopard frogs at three tanks due to unintentional movement of nonnative
bullfrogs, fish, salamanders, or crayfish to a tank occupied by Chiricahua leopard frogs. During
hauling of water to troughs or tanks as part of a livestock program, fish, bullfrogs, salamanders, or
crayfish may be pumped with water from one source and delivered unintentionally to a site occupied
by Chiricahua leopard frogs. Maintenance of roads to or near tanks is expected to promote public
access and increased stocking of nonnative aquatic species. These nonnative predators would prey
upon and may extirpate Chiricahua leopard frogs from the site. Chiricahua leopard frogs could also
be pumped from the water source and killed or injured. These conditions are reasonably certain to
occur, but not frequently. Based on our best information and scientific judgement, three tanks are
reasonably certain to experience this type of take within the 10-year life of the plan.

6. Harm to Chiricahua leopard frogs at three livestock tanks where cattle have access to the tank and
fouling of the water occurs to such an extent that conditions become toxic for frogs (see Sredl et al.
1997, and discussion in Effects of the Proposed Action). These conditions are reasonably certain to
occur, but not frequently. Based on our best information and scientific judgement, three tanks are
reasonably certain to experience this type of take within the 10-year life of the plan.

Occupancy of suitable habitats by Chiricahua leopard frogs is dynamic. Discovery of new
populations, recolonization of extirpated sites, and extirpation of occupied sites are common
occurrences with this species; therefore, we expect that over the life of this action, sites where take
may occur (sites occupied by Chiricahua leopard frogs) will change across the allotments. The
above anticipated take takes into account the dynamic nature of frog occupancy; thus, we do not
believe reinitiation is needed whenever a new population of Chiricahua leopard frogs is found, or a
population is extirpated.

This biological opinion does not anticipate any form of take not incidental to implementation of the
reinitiation of livestock grazing on the Forest. If the incidental take anticipated by this opinion is
exceeded, you must immediately reinitiate consultation with us to avoid a violation of section 9 of
the Act. In the interim, you must cease the activity resulting in the take if it is determined that the
impact of additional taking will cause an irreversible and adverse impact on the species, and provide
this office with an explanation of the cause of the taking.

Direct take not incidental to the proposed action would include intentional killing or intentional
introduction of nonnative aquatic species into occupied Chiricahua leopard frog habitat. Such take
is not covered in this incidental take statement.

EFFECT OF THE TAKE

In this BO, we determined that this level of anticipated take is not likely to result in jeopardy to the
Chiricahua leopard frog.

REASONABLE AND PRUDENT MEASURES & TERMS AND CONDITIONS

The following reasonable and prudent measures are necessary and appropriate to minimize take of
Chiricahua leopard frog. In order to be exempt from the prohibitions of section 9 of the Act, you
must comply with their accompanying terms and conditions in regard to the proposed action. These
terms and conditions are nondiscretionary and implement the reasonable and prudent measures as
described. These measures shall apply to the following allotments:

Chiricahua EMA: Barboot, Big Bend, Cave Creek, Lower Rock Creek, Paradise, Pine, Pinery,
Turkey Creek and Upper Rock Creek.
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Dragoon EMA: Black Diamond and Walnut Springs.
Santa Rita EMA: Apache Springs, Box Canyon, Fort, and McBeth.

Tumacacori EMA: Bear Valley, Carrizo, Jarillas, Marstellar, Murphy, Oro Blanco, Pena Blanca,
and Ramanote.

Huachuca EMA: A Draw, Blacktail, Campini, Canelo, Duquesne, Farrell, Harshaw, Hayfield, HQ,
Lochiel, Lone Mountain, Lyle Canyon, O’Donnell, Post Canyon, San Rafael, Sawtelle, Siebold, and
UD.

Galiuro EMA: Bass Canyon, Bull Tank, Deer Creek, Harrison Canyon, High Creek, North Ash,
South Ash, Squaw Basin, Sunset, and Wear.

1. Measures shall be implemented to reduce direct mortality or injury associated with livestock tank
maintenance.

The following terms and conditions implement reasonable and prudent measure number 1:

a. At least 20 days prior to maintenance or cleanout of livestock tanks, the permittee shall
inform you of planned activities. This allows adequate time for you to plan for frog
salvage. Priorto cleanout or other maintenance of known frog localities (per your July
30, 2002, BA, and all updates and corrections), the area shall be thoroughly surveyed for
frogs. Care shall be taken to carefully survey for presence of frogs in aquatic emergent
vegetation (e.g. cattails) and in cracks in the mud of bottom sediments. Any frogs
observed in these surveys shall be collected and held off-site for later release at the
capture site, following cleanout and refilling of tanks. Because tanks will be dry or very
nearly so for cleanout, it is unlikely more than a few frogs will be found, although one
tank on the Coconino National Forest yielded 17 frogs.

You shall make an agreement or arrangement for the Arizona-Sonora Desert Museum,
the Phoenix Zoo, or other qualified institution approved by us, to hold frogs salvaged
from tanks until the tanks are refilled and the frogs can be returned. You shall notify us
of any collected frogs within 10 calender days. At other tanks with suitable habitat for
frogs, surveys shall be conducted prior to cleanout or maintenance and measures
described herein will be implemented if frogs are found.

b. Tank cleanout will limit disturbance and work areas to the minimum area practicable,
leaving stands of emergent vegetation in place whenever possible.

2. Personnel education programs and well-defined operational procedures in writing shall be
implemented to minimize take from the introduction of non-native species and chylid contamination.

The following terms and conditions implement reasonable and prudent measure number 2:

a. Live fish, crayfish, bullfrogs, leopard frogs, salamanders, or other aquatic organisms shall
not be introduced into any livestock tanks or other aquatic sites where Chiricahua leopard
frogs are known to exist, as these predators can consume Chiricahua leopard frogs and
eliminate local populations.
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b. If a site is identified as occupied by Chiricahua leopard frogs, water shall not be hauled to
the site from another aquatic site or tank that supports leopard frogs, bullfrogs, tiger
salamanders, crayfish, or fish, to minimize spread of nonnative predators and chytrids. In
addition, water shall not be pumped or diverted from a site occupied by Chiricahua
leopard frogs.

c. At all sites where Chiricahua leopard frogs occur, all personnel authorized to work,
inspect or survey at any aquatic site within the allotment (on Forest lands), will be
required to clean and treat any and all equipment (shovels, nets, buckets, fence posts,
boots, etc.), used at an aquatic site with a 10 percent bleach solution, or allow all
equipment to dry thoroughly, before using the same equipment at another aquatic site on
the allotment. While personnel and their gear are not the only source of disease
transmission, this is a controllable action people can take to reduce the spread of this
disease.

d. All field personnel, including ranch, construction, and maintenance workers, and any
other people known to be visiting aquatic sites associated with the proposed action, will
be given, in a letter delivered to them within 45 days of the date of this biological opinion
or in their Annual Operating Plan, whichever comes sooner, a copy of these terms and
conditions, and informed of the requirement to comply with them.

3. Measures shall be implemented to reduce cattle access to aquatic sites occupied by Chiricahua
leopard frogs, thereby minimizing direct mortality and injury due to trampling, and reducing harm
due to destruction of bankline cover and deterioration of water quality.

The following term and condition implements reasonable and prudent measure number 3:

In regard to stock tanks and other aquatic sites occupied by Chiricahua leopard frogs, you
shall use your authorities, seek funding, and develop agreements with permittees to fence
portions of as many of these sites as is feasible and reasonable to limit access by cattle. Sites
with the following characteristics shall be targeted for fencing first: (1) banklines are
trampled, and bankline and emergent vegetation are absent or heavily impacted, (2) water
quality is severely degraded due to livestock presence, (3) chytrids are known to occur on the
allotment, and/or (4) the population at the site is small and is the only one known from that
region. Portions of stock tanks can be left unfenced to allow access by cattle and places for
frogs to bask.

4. You shall monitor incidental take resulting from the proposed action and report the findings of
that monitoring.

The following term and condition implements reasonable and prudent measure number 4:

You shall monitor incidental take as it occurs; note the time requirements in the Disposition
of Dead and Injured Listed Species section of this BO. You shall continue to submit an
annual report to us that, at a minimum, briefly summarizes for the previous calender year:
(1) The implementation of terms and conditions and conservation recommendations, and (2)
documentation of take or monitoring for listed species; if Chiricahua leopard frogs are found
on the Forest in areas outside of those currently known (per your July 30, 2002, BA), you
shall notify us (by telephone, electronic transmission, facsimile, or letter) within 10 calendar
days of your knowledge of these site(s) and propose a site plan to minimize take at the new
location. The report shall also make recommendations for modifying or refining these terms
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and conditions to enhance protection of the Chiricahua leopard frog or reduce needless
hardship on you or your permittee(s). A monitoring plan will be developed to detect levels
and types of incidental take, as anticipated above. The plan shall be developed in
coordination with us and AGFD and provided to us in your March 2003 annual report.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the purposes
of the Act by carrying out conservation programs for the benefit of listed species. Conservation
recommendations are discretionary agency activities to minimize or avoid effects of a proposed
action on listed species or critical habitat, to help implement recovery plans, or to develop
information on listed species

We recommend the following:

1. Work with AGFD and us to translocate the Chiricahua leopard frog to suitable habitats in the
Forest, enhancing metapopulation dynamics.

2. Conduct or support comprehensive surveys for the Chiricahua leopard frog in all suitable habitats
on the Forest.

3. Work with AGFD and us to begin an aggressive program to control nonnative aquatic organisms
on the Forest, particularly bullfrogs, fish, and crayfish.

4. Work with us to develop a recovery plan for the species.

In order for us to be kept informed of actions minimizing or avoiding adverse effects or benefitting
listed or proposed species, we request notification of implementation of any conservation actions.

(Note: Surveys or other activities that involve capture or other forms of take of this species require
appropriate permits from us and the applicable state Game and Fish Department).

New Mexico ridgenose rattlesnake (Crotalus willardi obscurus)
STATUS OF THE SPECIES

We listed the New Mexico ridgenose rattlesnake as threatened in a Federal Register notice (43 FR
34479), dated August 4, 1978. Critical habitat was designated in Bear, Spring, and Indian canyons
of the Animas Mountains between 1,833 to 2,521 m (6,048 to 8,320 ft) in elevation. At the time of
listing, the subspecies was not known to occur in the Peloncillo Mountains.

The New Mexico ridgenose rattlesnake is a small [maximum of 66 cm (2.19 ft) total length]
montane species known only from the Animas Mountains, Hidalgo County, New Mexico; Peloncillo
Mountains, Hidalgo, and Cochise counties, Arizona; and the Sierra San Luis, Sonora and Chihuahua,
Mexico (Campbell et al. 1989, Painter 1995, Degenhardt et al. 1996, Keegan et al 1999). The New
Mexico ridgenose rattlesnake is one of five subspecies of the ridgenose rattlesnake found from
montane areas of southeastern Arizona and southwestern New Mexico, south through the Sierra
Madre to Zacatecas, Mexico.

The New Mexico ridgenose rattlesnake is an inhabitant of insular woodlands that were more
widespread and continuous during Pleistocene glaciation events (Maldonado-Koerdell 1964, Barker



Mr. John McGee 32

1992, Van Devender 1995) A Pleistocene fossil ridgenose rattlesnake (Crotalus willardi) from the
San Pedro River Valley (Mead 1975), suggests ridgenose rattlesnakes tracked the distribution of the
woodlands. When climates warmed and became drier, the ranges of this and other montane
woodland reptiles presumably contracted with that of the woodland communities and are now
isolated on mountain tops in the Madrean region. Isolation and subsequent evolution have
contributed to subspecific differences within Crotalus willardi (Barker 1992).

The New Mexico ridgenose rattlesnake is found in steep, rocky canyons with intermittent streams or
on talus slopes at elevations ranging from approximately 1,576 to 2,576 m (5,200 to 8,500 ft)
(Campbell et al. 1989, Barker 1991, Painter 1995, Degenhardt et al. 1996, A. Holycross, Arizona
State University, pers. comm., 1997), and likely occurs as low as 1,515 m (5,000 ft) in the Peloncillo
Mountains (Holycross 1999b). The subspecies is found primarily in areas of Madrean evergreen
woodland and Petran montane coniferous forest (Brown 1982, Pase and Brown 1982). Dominant
vegetation characterizing the habitat of this subspecies includes several species of oak (Quercus
spp.), Douglas fir (Pseudotsuga menziesii), Apache pine (Pinus engelmannii), Chihuahua pine (P.
leiophylla var. chihuahuana), Arizona madrone (Arbutus arizonica), manzanita (Arctostaphylos
pungens), and grasses (Degenhardt 1972, Barker 1991, Degenhardt et al. 1996, Holycross 1998).
Access to rock shelters with moderate interstitial spaces is probably a key habitat component
(Barker 1991); however, the subspecies also uses perennial bunch grasses for cover (Painter 1995).
The New Mexico ridgenose rattlesnake apparently moves less frequently, moves relatively short
distances, and shows high fidelity to specific rock shelter sites as compared to other rattlesnake
species (Barker 1991, Holycross 1995a and 1995b).

Holycross and Smith (2001) prepared and updated a report and map of potential core habitat of New
Mexico ridgenose rattlesnake in the Peloncillo Mountains. Habitats were mapped as: 1) habitats 3
and 4 (probably or likely supports a deme of New Mexico ridgenose rattlesnakes, 2) habitats 1 and 2
(either very unlikely or unlikely that the subspecies occurs there), and 3) habitats identified as
possible habitat but which burned destructively in the Maverick Prescribed Fire and no longer
contain habitat characteristics. Habitats 3 and 4 were found in canyons and woodland patches from
Skeleton Canyon on the north to the headwaters of Baker Canyon, near Little Bunk Robinson
Spring, on the south. Few habitats rated as 1 and 2 were noted; these were limited to about seven
patches scattered throughout the Peloncillos. Approximately 12 to 18 patches were identified that
burned in the Maverick prescribed fire, including numerous woodland patches within a mile of
Geronimo Trail, an area about a mile east of Cedar Spring, and woodland patches near Bunk
Robinson Peak.

In the recovery plan for the species (USFWS 1985), 250 to 500 adult snakes were estimated to
inhabit the Animas Mountains, but based on eight years of mark and recapture data in West Fork
Canyon, Animas Mountains, Holycross (1999b) suggests this is an underestimate. Encounter rates
by experienced herpetologists suggest the densest populations may occur in the portions of the
Sierra San Luis, with comparatively moderate and low densities in the Animas and Peloncillo
mountains, respectively (Holycross 1998). Densities probably vary greatly within mountain ranges,
and encounter rates may not be indicative of population densities. In the U.S., the largest known
population is in the Animas Mountains (Holycross and Douglas 1997).

Young snakes are live born probably in late June through August (Holycross 1995b, Painter 1995).
Mean litter size for 12 broods was 5.5 (Applegarth 1980). Fecal samples from 246 New Mexico
ridgenose rattlesnakes and a literature record identified 95 identifiable prey. Juvenile snakes fed
primarily on spiny lizards (Sceloporus spp.) and centipedes (Scolopendra spp.); adults preyed
mostly on small mammals, spiny lizards, and passerine birds (Holycross et al. in prep.). Based on
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more limited samples, other workers have come to similar conclusions regarding the diet of the New
Mexico ridgenose rattlesnake (Applegarth 1980, Barker 1991).

The subspecies occurs in three (or more), small, disjunct populations. As a result, its viability is
sensitive to habitat destruction or modification, and collection. After publication of the Animas
locality in 1961 (Bogert and Degenhardt 1961), the area was reportedly heavily collected. Harris
and Simmons (1976) reported encountering 15 collectors from six states during August 1974 in the
Animas Mountains. We (1985) estimated as many as 130 New Mexico ridgenose rattlesnakes may
have been collected in the Animas Mountains between 1961 and 1974. Collection during this period
may have significantly affected the Animas population (Harris and Simmons 1976, USFWS 1985).

The Animas Mountains are privately owned, access to habitat areas is now strictly controlled, and
the New Mexico ridgenose rattlesnake population there is now considered protected from
collection; still, most habitat of the ridgenose rattlesnake in the Peloncillo Mountains is managed by
you and the Bureau of Land Management (BLM) and is open to public use, providing greater
opportunity for illegal collecting.

Catastrophic, stand-replacing fire events are a serious threat to the subspecies and its woodland
habitat (Smith et al. 2001, Barker 1991). Catastrophic, stand-replacing fire occurred in the snake’s
habitat in the Animas Mountains in 1989 (Swetnam and Baisan 1996) and in the Sierra San Luis in
1989 (Barker 1991) and before 1952 (Marshall 1957). The 1997 Maverick prescribed fire in the
Peloncillo Mountains consumed large portions of woodlands in one of the thirteen locations where
New Mexico ridgenose rattlesnakes were observed in that mountain range. Overgrazing can
adversely affect the subspecies (USFWS 1985, 1999), and mining, development, and logging are
potential threats (USFWS 1985). Jim Jarchow (pers. comm. [in Johnson 1983]), found that the New
Mexico rattlesnake suffers from a variety of diseases and pathogenic organisms; however, there is
no evidence that ridgenose rattlesnake populations are threatened by disease (USFWS 1985).

Further information on the taxonomy, range, distribution, biology, and threats to the New Mexico
ridgenose rattlesnake can be found in Applegarth (1980), Barker (1992, 1991), Campbell et al.
(1989), Degenhardt (1972), Degenhardt et al. (1996), Johnson (1983), Painter (1995), Holycross
(2000, 1999a &b, 1998, 1996, 1995a & b), Holycross and Douglas (1997), Holycross et al. (in
prep.), Smith et al. (2001), and in the 1985 recovery plan.

ENVIRONMENTAL BASELINE

The New Mexico ridgenose rattlesnake only occurs within the Peloncillo EMA, so only those
allotments were considered in the analysis of livestock grazing activities on the New Mexico
ridgenose rattlesnake. The following determinations were based on historical records of species
occurrence within southeastern Arizona from the AGFD HDMS, field observations from your
district biologists, habitat surveys, and communications with species experts.

Those allotments listed below constitute the action area for this species’ analysis. Based on areview
of the guidance criteria, site-specific information provided in your BA, and our knowledge of the
species in the action area, we agree with your effects determinations.

The guidance criteria do not address this species.
You determined that livestock grazing on 11 allotments in the Peloncillo EMA may adversely affect

this species. The allotments are: Clanton/Cloverdale, Fairchild, Geronimo, Graves, Guadalupe,
Juniper Basin, Maverick, Outlaw Mountain, Robertson, Skeleton Canyon, and Walnut Canyon.
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Four allotments in the Peloncillo EMA have documented locations and occurrences of the New
Mexico ridgenose rattlesnake; Fairchild, Geronimo, Maverick, and Walnut Canyon.

The Peloncillo Mountains are relatively dry and low compared to the Chiricahua Mountains to the
west and the Animas Mountains to the east. Hilly and mountainous terrain dissected by several
major drainages characterizes the area; major drainages include Deer Creek, Skeleton Canyon,
Whitmire Canyon, Clanton Draw, Cottonwood Canyon, Cloverdale Creek, and Sycamore, Estes,
Baker, and Guadalupe canyons. The vegetation of the lower slopes is characterized by shrubs and
grasses, with velvet mesquite (Prosopis velutina), juniper (Juniperus spp.), whitethorn acacia
(Acacia constricta), and various perennial grasses predominating. In the higher elevations, pinyon
pine (Pinus edulis), Apache pine, Chihuahua pine, and oaks are more abundant. Riparian vegetation
is found in Clanton Draw, Cloverdale Creek, Guadalupe Canyon, and at several other sites, and
includes Arizona ash (Fraxinus velutina), Arizona sycamore (Platanus racemosa var. wrightii),
cottonwood (Populus fremontii), mesquite, and netleaf hackberry ( Celtis laevigata).

A total of 27 ridgenose rattlesnakes and one hybrid snake have been found in the Peloncillo
Mountains in 13 general areas from upper Miller Canyon on the south to South Skeleton Canyon on
the north (Holycross and Smith 2001). Three of the ridgenose rattlesnakes were found in Arizona,
all in South Skeleton Canyon.

Areas in which ridgenose rattlesnakes have been found in the Peloncillo Mountains are
characteristically more arid, lower in elevation, and less vegetated than typical habitats in the
Animas Mountains of New Mexico. In the Animas Mountains, the species is often found on talus
slopes, but talus is apparently absent from the Peloncillo Mountains. The species is also much more
difficult to find in the Peloncillo Mountains. An average of 33 person-days is needed to find one
ridgenose rattlesnake in the Peloncillo Mountains. In the Animas Mountains, the encounter rate is
about one snake per four person-days of search time (Holycross, pers. comm., 1998).

A listing of threats to the New Mexico ridgenose rattlesnake that contribute to its status as a
threatened species is found in the Status of the Species section (above) and in USFWS 1985.
Activities that may affect the ridgenose rattlesnake in the Peloncillo Mountains include prescribed
fire, wildfire, poaching, cattle grazing, commercial beargrass (Nolina microcarpa) harvesting, and
low to moderate levels of recreational activities such as birding, driving on or off roads,
backpacking, camping, hunting, and nature study. The Peloncillo Mountains are much more
accessible than the Animas or San Luis ranges, which makes illegal collection and other human
activities potentially more important threats than elsewhere in the range of the snake. Also, the
likely small population size and possible disjunct nature of their populations in the Peloncillo
Mountains make these populations especially vulnerable to habitat degradation and collection.

A long history of livestock grazing, coupled with active fire suppression, changing climate, and
possibly other factors, have favored a decline in fire frequency and subsequent conversion of
grasslands to shrublands in much of the Southwest (Weltzin and McPherson 1994, Bahre 1995,
McPherson 1995, Van Devender 1995, Villanueva-Diaz and McPherson 1996, Curtin and Brown
undated). Data are lacking to quantify recent patterns of vegetation community change in the
Peloncillo Mountains, but anecdotal accounts suggest some areas such as Cottonwood Basin once
supported more open communities, and fire, which probably was a regular occurrence in the range,
is now a rare event. As a result, woody fuel loads have built up in the woodland habitats of the
ridgenose rattlesnake. These fuels, when ignited, could possibly result in a crown fire and loss of
woodland habitat.
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The 1997 Maverick prescribed fire burned 2,800 to 3,200 ha (7,000-8,000 ac) from about Sycamore
Canyon on the south to just north of Geronimo Trail. Twelve to eighteen woodland patches thought
to be habitat of the New Mexico ridgenose rattlesnake were consumed by stand-replacing fire,
including one ofthe 13 general areas in which the species has been found in the Peloncillo
Mountains. We visited some areas mapped as being exposed to intense fire on April 10, 2001. In
the places we visited, the canopies were intact, some of the ladder fuels were removed, and they did
not exhibit signs of severe erosion. Some of the areas within the 1997 Maverick burn did burn at
high intensity, but this does not necessarily mean that they are lost forever as New Mexico ridgenose
rattlesnake habitat. Fire does not usually burn at consistent temperatures within any given area,
except under extreme fire conditions; therefore, even areas that were delineated as experiencing high
intensity fire will likely contain some patches that did not burn at that intensity.

You reassessed allotment conditions on the Fairchild, Geronimo, Maverick, and Walnut Canyon
allotments (Peloncillo EMA) and included your information in your report to us and in the allotment
summary tables (Appendix G). Your report noted that livestock grazing did not appear to impede
the continued improvement of the allotments under the current action. Overall trends were upward.
The rates of soil condition were between 75 to 97 percent satisfactory, with impaired soils ranging
from three to 24 percent. All four allotments showed moderately high range condition for the
majority of the allotments, with three upward trends and one static.

Trends in range, soils, and watershed conditions are some of the most important information to be
gained from monitoring. From this information, livestock management actions can be adjusted to
continue to improve allotment conditions over time, benefitting livestock as well as native species of
plants and animals. Allotment conditions were checked on site for Fairchild, Geronimo, Maverick,
and Walnut Canyon, the four allotments with documented occurrences for the species. Trends for
Fairchild, Geronimo, and Maverick were upward and range conditions were between 70 to 100
percent in moderately high condition. The overall trend for Walnut Canyon is static, with 10 percent
in moderately high range condition with an upward trend, 85 percent in moderately high condition
with a static trend, and 5 percent moderately low with a static trend. All four allotments evidence
improved conditions compared with the 1990 General Ecosystem Survey (GES).

Within the project area, the New Mexico ridgenose rattlesnake occurs at elevations above 1,542 m
(5,000 ft), primarily in canyons and mature woodlands in the Peloncillo Mountains in extreme
southeastern Cochise County and southwestern Hidalgo County (Holycross 1999b). Holycross
believes in lower elevations, the species probably occurs primarily in the bottoms of steep, heavily-
wooded canyons. At hlgher elevations the species is found in woodlands, open woodlands, and
chaparral on exposed slopes and plateaus, but mature woodlands are apparently the essential core
habitats for the New Mexico ridgenose rattlesnake (Holycross 1999b).

Prior to this opinion, we issued five biological opinions on the New Mexico ridgenose rattlesnake.
On May 3, 1997, we issued a biological opinion to you for the proposed Maverick prescribed fire.
On September 26, 1997, we issued a biological opinion to the BLM on the Safford and Tucson Field
Offices’ grazing program. On December 19, 1997, we issued a biological opinion to the Southwest
Region of the Forest Service on land and resource management plans for eleven national forests and
grasslands. On July 29, 1999, we issued a biological opinion to you on your livestock grazing,
including 12 allotments in the Peloncillo Mountains. On April 20, 2001, we issued a biological
opinion on the proposed Baker II prescribed fire. We determined in each of these five cases that the
proposed action was not likely to jeopardize the continued existence of the rattlesnake or result in
destruction or adverse modification of critical habitat.

EFFECTS OF THE ACTION
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Effects of grazing on this or other species of rattlesnakes are largely speculative and poorly studied.
Direct effects to snakes are possible due to cattle stepping on animals. Holycross (USFWS 1999a),
related an incident told to him by another herpetologist in which a rat snake (Elaphe guttata) and a
milk snake (Lampropeltis triangulum) were killed when a cow stepped on the rock under which they
had taken refuge. Given the proposed number of livestock on the 11 allotments (permitted at 1,711
animals) and the duration of the action (up to 10 years), similar incidents involving ridgenose
rattlesnakes are reasonably certain to occur.

New Mexico ridgenose rattlesnakes have been found from April to October in the Peloncillo
Mountains (our files), and are probably active somewhat earlier and somewhat later than this period.
During the winter months, they are most likely dormant in rock shelters or other sites protected from
trampling, so trampling is most likely to occur where livestock remain year-long in rattlesnake
habitat.

Rattlesnakes are frequently killed by the public. Snakes can be killed by permittees or ranch hands
during snake encounters, and snakes can be trampled by horseback riders performing duties
associated with grazing activities or run over on roadways. Rattlesnakes are commonly found run
over by vehicles on roads, whether the roads are paved or dirt. Rattlesnakes move to search out
food, cover, and mates; one of the 27 New Mexico ridgenose rattlesnakes from the Peloncillo
Mountains was located within 100 feet of the Geronimo trail, the most-traveled access route through
the mountain range. Roads created or maintained as part of the grazing program provide access for
the public and will facilitate illegal collecting or killing of ridgenose rattlesnakes. For the term of
this BO, no road construction is proposed in any of the allotments containing suitable habitat, per
your July 30, 2002, BA.

New Mexico ridgenose rattlesnakes can be killed or injured during construction or maintenance
activities. Water developments above 1,524 m (5,000 ft) could draw cattle into rattlesnake habitat
and increase the probability of trampling or habitat degradation. New water developments could
also destroy and inundate ridgenose rattlesnake habitat. Mesquite is not abundant at the higher
elevations where ridgenose rattlesnakes occur, so the proposed mesquite control project on the
Clanton/Cloverdale allotment would probably affect little or no ridgenose rattlesnake habitat.

Livestock grazing in montane and valley grasslands and subsequent effects to bunch grass lizard
(Sceloporus slevini) populations have been investigated on the Forest in the Chiricahua Mountains
(Ballinger and Congden 1996) and off-Forest near Elgin (Bock et al 1990). In both cases, the lizard
occurred only in low densities in grazed areas but was relatively abundant in areas that were
ungrazed. Bock et al (1990) suggested the lizard requires bunch grasses for protection from
predation. The New Mexico ridgenose rattlesnake also uses large bunch grasses, such as
Mubhlenbergia and Aristida, for cover (USFWS 1999a). These grasses are very palatable to
livestock. During fieldwork from 1995 to 1997, Holycross and Douglas (1997) observed livestock
grazing in portions of ridgenose rattlesnake habitat in the Peloncillo Mountains that removed all
grass cover taller than about 4 cm (1.5 in). Heavy grazing was also observed in Whitmire Canyon
on the Walnut Canyon allotment and in wooded canyons on the Maverick allotment. Holycross
(USFWS 1999a), believes loss of ground cover causes snakes to move less during key foraging or
mating periods, and predation of snakes increases due to their increased visibility to their predators.
The snake's prey base is negatively affected by reduction of seeds and vegetation available for
rodents and herbivorous insects, of which the former is rattlesnake prey, and the latter supports
lizard populations, which are also prey for the snake (Holycross and Douglas 1997). Reduced grass
cover can change natural fire frequency, with associated effects to snake habitat discussed later
herein. Holycross and Douglas (1997) recommended limiting grazing to the winter season in
ridgenose rattlesnake habitat in the Peloncillo Mountains.
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Permitted maximum utilization rates in the allotments range from 45 to 50 percent. In semi-desert
grasslands, Holechek et al. (1998) recommended that utilization average about 35 percent. For
semi-desert grass/shrub rangelands, Martin (1975) recommended that average utilization rates
should be about 40 percent, but may range as high as 60 percent in dry years to as low as 20 percent
in high production years. To affect an improvement in degraded range condition, lower utilization
rates should be applied (Martin 1973, Holechek et al. 1998). The maximum utilization rates
authorized by you in key areas may not reflect average utilization over space and time within the
allotments. Because they are higher than the averages recommended by Holechek and Martin, the
potential exists under permitted grazing to average more than 40 percent utilization, which may be
more than the rangeland can sustain without degradation. The observations of Holycross and
Douglas (1997), suggest overgrazing may be adversely affecting ridgenose rattlesnake habitat in the
Peloncillo Mountains. Areas they observed where grass was cropped to 4 cm (1.5 in) were probably
grazed well in excess of the authorized 55 percent maximum. In late April 1997, our personnel
observed heavy grazing near the crest of the mountains in the Maverick allotment that well exceeded
55 percent utilization (USFWS 1999a).

Although other factors likely played some role in the elimination of frequent ground fires, most
authors agree that livestock grazing was probably the most important, at least before effective fire
suppression began in the 1930s (Bahre 1991, 1995, Swetnam and Baisan 1996, Danzer et al. 1997).
Livestock grazing removes herbaceous fine fuels that normally carry fire. Without fire, ladder fuels
and woody material build up in woodlands, which may promote stand-replacing fire. The effects of
livestock grazing on fire spread in the Peloncillo Mountains could be seen after the Maverick
prescribed fire. The fire burned through Cottonwood Basin on the Geronimo allotment but stopped
at the boundary of the Maverick allotment, because grazing had removed enough of the grasses and
other fine fuels to halt the fire. Fire suppression efforts have been few in the Peloncillo Mountains,
so livestock grazing may be the most important factor in apparent altered fire regimes in this
mountain range.

In the short term, livestock grazing can protect the woodland habitats of the rattlesnake from fire by
removing fine fuels, but this can promote infrequent crown fires that destroy woodland habitats of
the rattlesnake. A long history of grazing and the absence of fire from the Peloncillo Mountains has
resulted in a situation where when fire does occur during warm seasons when fuels are dry, many
woodland patches are reasonably certain to burn with greater intensities, and the loss of rattlesnake
habitat will occur under very intense fire conditions. Current fire planning by you, the Natural
Resource Conservation Service, BLM, the Malpai Borderlands Group, and others is targeting mid-
to high-elevation areas of the Peloncillo Mountains, including habitats of the ridgenose rattlesnake.
To change fire regimes back to a more natural pattern of frequent ground fires without destroying
woodland habitats will require careful application of cool season or low-intensity fire in woodlands
in a way that consumes ladder fuels and understory vegetation without creating a crown fire. Any
attempt to reestablish a natural fire regime in the Peloncillo Mountains will depend upon properly
managed livestock grazing so that sufficient fine fuels remain on the landscape to carry a fire. We
believe effects of livestock grazing that remove fine fuels and lead to buildup of woody fuels and
increased chance of catastrophic, stand-replacing fire in woodlands will be addressed satisfactorily
in the Peloncillo Programmatic Fire Plan.

CUMULATIVE EFFECTS

Cumulative effects are those adverse effects of future State, Tribal, local government, and private
actions that are reasonably certain to occur in this biological opinion. Future Federal actions that are
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act.
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The majority of potential habitat for the ridgenose rattlesnake in the Peloncillo Mountains is
administered by you. Smaller areas are privately owned or administered by the BLM; activities in
BLM lands would be Federal actions subject to consultation and are not considered cumulative.
Livestock grazing and other ranching activities occur on the limited private lands in the Peloncillo
Mountains above 2,525 m (5,000 ft). These activities may result in localized habitat degradation.

CONCLUSION

After reviewing the current status of the New Mexico ridgenose rattlesnake, the environmental
baseline for the action area, and the anticipated effects of the reinitiation of your livestock grazing
on the Forest, it is our biological opinion that the proposed action is not likely to jeopardize the
continued existence of the New Mexico ridgenose rattlesnake. Critical habitat has not been
designated for this species in the Peloncillo Mountains; therefore, none will be affected. We based
our conclusion on the following:

1. The bulk of the range and population of this species is located in New Mexico, in the Animas
Mountains, where critical habitat has been designated. The Animas Mountains are not part of the
Coronado National Forest, and are outside the scope of this BO.

2. Two of the four allotments (Fairchild and Geronimo) currently known to have documented
occurrences of New Mexico ridgenose rattlesnake will experience less than year-long grazing, thus
reducing habitat degradation. The other two allotments (Maverick and Walnut Canyon) have year
long grazing. All allotments are showing improvements in range and soil conditions, contributing to
habitat improvement for the snake.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. ‘“Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2), taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

The measures described below are non-discretionary, and must be implemented by you so that they
become binding conditions of any grant or permit issued to the applicant, as appropriate, in order for
the exemption in section 7(0)(2) to apply. You have a continuing duty to regulate the activity
covered by this incidental take statement. If you (1) fail to require any applicant to adhere to the
terms and conditions of the incidental take statement through enforceable terms that are added to the
permit or grant document, and/or (2) fail to retain oversight to ensure compliance with these terms
and conditions, the protective coverage of section 7(0)(2) may lapse.

AMOUNT OR EXTENT OF TAKE
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The proposed action occurs over the entire range of the species in the Peloncillo Mountains. Given
the many opportunities for take to occur, both temporally (10-year project life) and spatially, take is
reasonably certain to occur, as described below and in the Effects of the Action section. Although
we believe take will occur, precise levels of anticipated take are not easily derived. The levels
provided below represent our best assessment based on the best scientific and commercial data
available to us. As we develop more information about how grazing affects snakes, these
anticipated levels of take may be revisited. We anticipate take for the following four allotments,
based on known snake locations: Fairchild, Geronimo, Maverick, and Walnut Canyon.

We provide here some explanation of how the proposed action will result in incidental take. More
detailed descriptions of the ways snakes are anticipated to be taken can be found in the Effects of the
Proposed Action section.

We anticipate take per the following, for the life of the plan:

1. Direct mortality or injury of two New Mexico ridgenose rattlesnakes as a result of trampling by
cattle or horses associated with the grazing program, snakes run over by vehicles associated with
livestock grazing, and/or snakes killed or injured during construction and maintenance of range
projects. We expect this to occur, but not frequently. It is our best scientific judgement that it
would be reasonable to anticipate such take twice in the life of the plan.

2. Harm of two New Mexico ridgenose rattlesnakes due to livestock grazing having reduced
vegetation cover quantity or quality. Reduced cover can result in increased predation of the snake.
Reduced vegetation food and cover for prey species will likely result in lower prey availability for
snakes, with subsequent reduced reproductive output and/or increased mortality. Grazing policies
by you that improve degraded range condition and maintain good conditions should limit this form
of take, hence our anticipation that this would only occur twice in the life of the plan.

This biological opinion does not anticipate any form of take not incidental to implementation of the
reinitiation of the livestock grazing program on the Forest. Ifthe incidental take authorized by this
opinion is exceeded, you must immediately reinitiate consultation with us to avoid a violation of
section 9 of the Act. In the interim, you must cease the activity resulting in the take if it is
determined that the impact of additional taking will cause an irreversible and adverse impact on the
species, and provide to this office an explanation of the cause of the taking.

Direct take not incidental to the proposed action would include intentional killing or poaching New
Mexico ridgenose rattlesnakes. Such take is not anticipated under this BO.

EFFECT OF THE TAKE

For the reasons set out above, we believe the anticipated level of take is not likely to result in
jeopardy to the New Mexico ridgenose rattlesnake.

REASONABLE AND PRUDENT MEASURES & TERMS AND CONDITIONS

The following reasonable and prudent measures are necessary and appropriate to minimize take of
the New Mexico ridgenose rattlesnake. In order to be exempt from the prohibitions of section 9 of
the Act, you must comply with their accompanying terms and conditions in regard to the proposed
action. These terms and conditions are nondiscretionary and implement the reasonable and prudent
measures as described. These measures shall apply to areas above 1,524 m (5,000 ft) in the
Fairchild, Geronimo, Maverick, and Walnut Canyon allotments. Take is reasonably certain to occur
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within these areas of the allotments because of the known distribution and the concentration of
suitable habitat within these allotments.

1. Reasonable measures shall be included in range management projects to ensure minimization of
mortality and injury of New Mexico ridgenose rattlesnakes associated with construction and
maintenance of such projects.

The following term and condition implements reasonable and prudent measure number 1:

In the design of range management projects you shall include minimization measures

to reduce effects to New Mexico ridgenose rattlesnake. Some examples could be limiting
surface disturbances to the smallest area needed, and not moving rock piles or cutting slopes.
Range management activities include, but are not limited to, road maintenance,
reconstruction, or construction, (except Geronimo Trail) for the purposes of livestock grazing
management; fences, pipelines, corrals, waters, windmills, and any other surface-disturbing
activities associated with livestock grazing management.

2. To ensure minimization of direct mortality, injury and harm of New Mexico ridgenose
rattlesnakes due to encounters between range personnel and snakes, you shall include personnel
education in project-level activities.

The following term and condition implements reasonable and prudent measure number 2:

You shall ensure permittees and all field personnel who implement any portion of the
proposed action shall be informed in writing (either in an Annual Operating Plan or by
letter), before each grazing season, that intentional killing, disturbance, or harassment of
threatened or endangered species, including the New Mexico ridgenose rattlesnake, is a
violation of the Act and could result in prosecution. All personnel shall be advised that
care should be exercised when operating vehicles in the project area to avoid killing or
injuring snakes on roads.

3. You shall monitor incidental take resulting from the proposed action and report the findings of
that monitoring.

The following term and condition implements reasonable and prudent measure number 3:

You shall monitor incidental take as it occurs; note the time requirements in the

Disposition of Dead and Injured Listed Species section of this BO. In the annual monitoring
report described in the general terms and conditions in this biological opinion, you shall
briefly summarize for the previous calendar year: 1) the effectiveness of these terms and
conditions, and 2) documentation of take, if any. If such activities or monitoring occurs, the
report shall also include summaries of: (1) grazing actions initiated or completed, such as
range projects, development of allotment management plans, and vegetation management;
(2) allotment inventory, evaluation, and monitoring results; and (3) any records of New
Mexico ridgenose rattlesnakes or evaluations of snake habitat. A monitoring plan will be
developed to detect levels and types of incidental take, as anticipated above. The plan shall
be developed in coordination with us and AGFD and provided to us in your March 2003
annual report.

CONSERVATION RECOMMENDATIONS
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We recommend the following:

1. Coordinate with us, AGFD, New Mexico Department of Game and Fish, BLM, and willing
organizations, to inventory potential New Mexico ridgenose rattlesnake habitat in the Peloncillo
Mountains, focusing on areas of potential habitat that have yet to be adequately surveyed.

2. Coordinate with us, AGFD, New Mexico Department of Game and Fish, BLM, and willing
organizations, to fund or help with research designed to clarify life history and ecology of the
species. Such research should quantify the effects of your authorized activities, particularly
livestock grazing and recreation, on the status of the snake.

3. Recognize the habitat requirements of New Mexico ridgenose rattlesnake in the Peloncillo
Mountains and incorporate them into your Forest Plan Revision (beginning in 2004).

4. Adopt average utilization rates of 35 to 40 percent to maintain or improve range condition and
vegetation communities in the long-term. Areas of allotments with unsatisfactory soil conditions,
moderately low or low range condition, and areas with downward trends in range condition should
be especially targeted for reduced utilization rates.

5. Continue development of the Peloncillo Programmatic Fire Plan, in coordination with AGFD,
New Mexico Department of Game and Fish, and others.

6. Work with us on preparing a revised recovery plan for the species and its subsequent
implementation.

In order for us to be kept informed of actions minimizing or avoiding adverse effects or benefitting
listed species, we request notification of implementation of any conservation actions.

(Note: Surveys or other activities that involve capture or other forms of take of this species require
appropriate permits from us and the applicable state Game and Fish Department).

Sonora tiger salamander (Ambystoma tigrinum stebbinsi)
STATUS OF THE SPECIES

We listed the Sonora tiger salamander as endangered in a Federal Register Notice (62 FR 665),
dated January 6, 1997, without critical habitat. The final recovery plan was signed in September,
2002, and is expected to be released very soon.

The Sonora tiger salamander is a large salamander with a dark venter and light-colored blotches,
bars, or reticulation on a dark background. Snout-to-vent lengths of metamorphosed individuals
vary from about 2.6 to 4.9 in (Jones et al. 1988, Lowe 1954). Larval salamanders are aquatic with
plume-like gills and well-developed tail fins (Behler and King 1980). Larvae hatched in the spring
are large enough to metamorphose into terrestrial salamanders from late July to early September, but
only an estimated 17 to 40 percent metamorphose annually. Remaining larvae mature into
branchiates (aquatic and larval-like, but sexually mature salamanders that remain in the breeding
pond) or overwinter as larvae (Collins and Jones 1987; James Collins, Arizona State University,
pers. comm. 1993).

The Sonora tiger salamander is known from about 53 breeding localities, although not all are
currently occupied (USFWS 2002¢, Abbate 1998, Collins and Jones 1987, Collins 1996). During



Mr. John McGee 42

intensive surveys in 1997, from one to 150 Sonora tiger salamanders were found at 25 stock tanks
(Abbate 1998). Populations and habitats are dynamic, so the number and location of extant aquatic
populations changes over time, as exhibited by the differences between survey results in 1985 and
1993 to 1996 (Collins and Jones 1987; Collins 1996; James Collins, pers. comm. 1996). In 1999,
Dr. James Collins’s laboratory crew (Arizona State University), found Sonora tiger salamanders at
17 localities (Collins 1999). All sites where Sonora tiger salamanders have been found are located
in Arizona in the Santa Cruz and San Pedro river drainages, including sites in the San Rafael Valley
and adjacent portions of the Patagonia and Huachuca mountains in Santa Cruz and Cochise counties.
All confirmed historical and extant aquatic populations are found in livestock tanks or impounded
cienegas within 19 miles of Lochiel, Arizona. A population of salamanders at Los Fresnos, a natural
cienega in the San Rafael Valley, Sonora, maybe A. t. stebbinsi (Varela-Romero et al. 1990).

Historically, Sonora tiger salamanders probably inhabited springs, cienegas, and possibly backwater
pools of the Santa Cruz River and streams in the San Rafael Valley where permanent or nearly
permanent water allowed survival of mature branchiates. The grassland community of the San
Rafael Valley and adjacent montane slopes, where all extant populations of Sonora tiger salamander
occur, may represent a relict grassland and a refugium for grassland species. Tiger salamanders in
this area became isolated and, over time, genetically distinct from ancestral 4. ¢. mavortium and A. t.
nebulosum (Jones et al. 1995). The Sonora tiger salamander apparently has opportunistically taken
advantage of available livestock tank habitats as natural habitats disappeared (Hendrickson and
Minckley 1984), or were invaded by nonnative predators with which the salamander can not coexist
(USFWS 2002c).

Although most records for Sonora tiger salamanders occur at livestock tanks where breeding occurs,
terrestrial metamorphic (metamorphs) forms may wander considerable distances from these aquatic
habitats, and are occasionally encountered in upland habitats. A Sonora tiger salamander was
captured in a pit fall trap at Oak Spring in Copper Canyon, Huachuca Mountains, by AGFD
personnel. The nearest known breeding site was about 0.6 mile to the south, suggesting the
salamander may have moved at least that far. Capture in a pit fall trap also confirms that the
individual was surface active. In other subspecies of Ambystoma tigrinum, metamorphs may
disperse hundreds of meters from the breeding pond, or may remain nearby (Petranka 1998,
Gehlbach et al. 1969). Of hundreds of marked Ambystoma tigrinum nebulosum in northern Arizona,
two were found to move from 0.9 to 1.2 miles to new ponds (J. Collins, pers. comm. 1998). On Fort
Huachuca, Sheridan Stone (pers. comm. 1998) reported finding terrestrial tiger salamanders
(probably A4. t. mavortium), from 1.9 to 2.5 miles from the nearest known breeding pond. Referring
to conservation of the California tiger salamander, A. californiense, Petranka (1998) found, based on
studies of movements of other Ambystoma species, conservation of a 650 to 1,650 ft radius of
natural vegetation around a breeding pond would protect the habitat of most of the adult terrestrial
population. Adults of western subspecies of A. tigrinum typically live in or around mammal
burrows (Petranka 1998), although metamorphs may construct their own burrows, as well (Gruberg
and Stirling 1972, Semlitsch 1983). Some species of salamanders exhibit seasonal migrations of up
to several miles each way from breeding sites to upland habitats (Stebbins and Cohen 1995). If such
migrations occur in the Sonora tiger salamander, we have no information about migration corridors
or non-breeding habitat. Because of the arid nature of the environments in the region where the
subspecies occurs, if salamanders move very far from breeding ponds, they may use wet canyon
bottoms as movement corridors.

Primary threats to the salamander include predation by nonnative fish and bullfrogs, diseases,
catastrophic floods and drought, illegal collecting, introduction of other subspecies of salamanders
that could genetically swamp A. ¢. stebbinsi populations, and stochastic extirpations or extinction
characteristic of small populations. Predation by catfish, bass, mosquito fish, and sunfish can
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eliminate livestock tank populations of Sonora tiger salamander (Jonathan Snyder, Arizona State
University, pers. comm. 1996; Collins et al. 1988). The salamanders can apparently coexist with
bullfrogs, but bullfrogs prey on salamanders (J. Snyder, pers. comm. 1996) and, if they are present
in sufficient densities, bullfrogs could reduce or eliminate salamander populations. Tadpoles of
wood frogs (Rana sylvatica), are known to feed on spotted salamander (Ambystoma maculatum),
eggs (Petranka et al. 1998), but under experimental conditions, bullfrog tadpoles do not feed on
viable salamander eggs or hatchlings (Collins 1996, J. Collins, pers. comm. 1996). Recent genetic
analysis confirmed that barred salamanders (4. t. mavortium) or hybrids between barred salamanders
and Sonora tiger salamanders are present at seven livestock tanks in the southeastern portion of the
San Rafael Valley (Ziemba et al. 1998). A salamander population in Garden Canyon, Fort
Huachuca, near the crest of the Huachuca Mountains, may also contain hybrids (Storfer et al. 1999).

Tiger salamander populations in the western United States and Canada, including populations of the
Sonora tiger salamander, exhibit frequent epizootics (Collins et al. 2001). Sonora tiger salamander
populations experience frequent disease-related die-offs (about eight percent of populations are
affected annually) in which almost all salamanders and larvae in the pond die. Ambystoma tigrinum
virus (ATV) is the pathogen believed to be primarily responsible for these die-offs (Jancovich et al.
1998), as well as die-offs observed in other tiger salamander populations in the United States and
Canada (Collins et al. 2000). It is also possible that some die-offs might occur as a result of low pH
(M. Pruss, AGFD, pers. comm.). A copper smelter at Cananea, Sonora, less than 25 miles south of
the border, may have released sulfur plumes resulting in acid precipitation (Blanchard and
Stromberg 1987), but currently there is no evidence to connect salamander die-offs with the copper
smelter, and the smelter has not been operated since 1999. ATV may be spread by bullfrogs, birds,
livestock, or other animals that move among tanks (Jancovich et al. 1998). The disease could also
be spread by researchers or anglers if equipment such as waders, nets, or fishing tackle used at a
salamander tank are not allowed to dry or are not disinfected before use at another tank.

Sonora tiger salamanders also contract chytridiomycosis, a fungal disease associated with global
declines of frogs and toads (see the discussion in the Chiricahua leopard frog section) (Speare and
Berger 2000, Loncore et al. 1999, Berger et al. 1998), but when compared to anurans, infected
salamanders exhibit only minimal symptoms (Davidson et al. 2000). The effect of the disease on
salamander populations needs further study.

With the exception of Bog Hole in the San Rafael Valley and a site on Fort Huachuca, livestock
grazing occurs throughout the range of the Sonora tiger salamander. Livestock can degrade habitat
at livestock tank breeding sites and overgrazing can cause loss of cover and erosion that can threaten
the integrity of stock tanks used by the salamander. The salamander has coexisted for about 250
years with grazing, and because of its current use of livestock tanks for breeding, is now dependent
upon maintenance of livestock waters by ranchers (USFWS 2000c). In regard to livestock
management on the Forest, the final recovery plan calls for: 1) protection of vegetation communities
and watershed values in the San Rafael Valley, 2) implementation of your guidelines for stock tank
management and maintenance, 3) regular cleaning and maintenance of stock tanks, 4) enhancement
of bankline and aquatic vegetation cover at stock ponds, 5) minimize establishment of, and
implement control of, nonnative aquatic predators in the San Rafael Valley.

For further information on the ecology, taxonomy, range, and threats to this subspecies, refer to
Collins (1996, 1981), Collins and Jones (1987), Collins et al. (1988), Gehlbach (1967), Jancovich et
al. (1998), Jones etal. (1995, 1988), Lowe (1954), and Snyder et al. (1998, 1996), and USFWS
2000c¢ (and the final recovery plan, to be released soon).

ENVIRONMENTAL BASELINE
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The following determinations were based on historical records of species occurrence within
southeastern Arizona from the AGFD HDMS, field observations from your district biologists,
habitat surveys, and communications with species experts.

Those allotments listed below constitute the action area for this species’ analysis. Based on areview
of site-specific information provided in your BA and our knowledge of the species in the action area,
we agree with your effects determinations.

The guidance criteria do not address this species.

You determined that livestock grazing on 16 allotments is likely to adversely affect this species.
The allotments are:

Huachuca EMA: A Draw, Bender, Blacktail, Campini, Duquesne, Farrell, Harshaw, Hayfield, HQ,
Lochiel, Lone Mountain/Parker, Lyle Canyon, San Rafael, Santa Cruz, Sawtelle, and U-D.

Effects of grazing activities on the salamander have been the subject of several previous
consultations and a conference, including: (1) our August 14, 1995, letter to you, concurring that
construction of 4.5 km (2.8 mi) of electric fence on the San Rafael allotment is not likely to
jeopardize the continued existence of the Sonora tiger salamander (conference, file number 2-21-95-
[-383); (2) our September 18, 1995, letter to you, concurring that issuance of livestock grazing
permits on the Duquesne and Campini allotments are not likely to jeopardize the continued existence
of the salamander (conference, file number 2-2-95-1-412); (3) our June 17, 1997, letter to you
concurring that sediment removal from two tanks on the Lone Mountain allotment may affect, but is
unlikely to adversely affect, the salamander (file number 2-21-97-1-296); (4) our December 19,
1997, biological opinion on land and resource management plans, as amended, for eleven national
forests and national grasslands in the southwestern region, and (5) our July 29, 1999, biological
opinion (2-21-98-F-399), that the short-term and on-going livestock grazing on the Coronado
National Forest was not likely to jeopardize the continued existence of the salamander.

EFFECTS OF THE ACTION

Salamanders breed in livestock tanks; these tanks require periodic maintenance to remain viable as
both salamander breeding sites and as functional livestock waters. The survival of the salamander is
currently intertwined with your grazing program, and depends on periodic maintenance of livestock
waters. Although the salamander requires the tanks for breeding, the livestock program may
adversely affect the salamander. These adverse effects include: (1) trampling or ingestion of
metamorphs, aquatic branchiates and larvae, and eggs; (2) trampling and browsing of vegetation at
and near tanks, resulting in reduced salamander escape cover, and reduced cover and forage for
invertebrates that the salamander preys on; (3) adverse effects to salamanders due to increased
turbidity and reduction of aquatic cover and egg deposition sites at tanks due to livestock wading
into the water; (4) increased likelihood of disease transmission; (5) watershed degradation and
resulting increased runoff and sedimentation, requiring more frequent maintenance of tanks; (6)
construction of range projects that may result in direct mortality of terrestrial salamanders or that
facilitates access to tanks with subsequent increased chance of introduction of nonnative predators,
collection or translocation of salamanders, and disease transmission; and (7) maintenance of
livestock tanks, which, while these tanks are needed to remain as viable breeding habitats, can result
in injury or mortality of salamanders.
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1) Trampling or ingestion of metamorphs, aquatic branchiates and larvae, and eggs: This
effect is reasonably certain to occur, especially in stock tanks with heavy livestock use and in
situations where tanks are beginning to shrink and water is concentrated in smaller and shallower
areas; livestock will have to enter the tank to access the water. While drinking, cattle are likely to
ingest eggs or very small larval-life stage salamanders, which are not able to move rapidly. Small
larvae and eggs are often deposited on aquatic vegetation, branches, or on the pond substrate, and it
is reasonably certain that livestock will trample this vegetation and ingest these life stages.
Brachiate and metamorphosed salamanders hide in emergent vegetation or in the shallows of stock
tanks; they can be trampled as livestock wade into tanks to drink and graze around the edges of the
tanks at any green vegetation that occurs. Larger larvae and adult salamanders are more mobile and
most would escape trampling, but we anticipate that some adult salamanders will be trampled during
the 10-year life of the action. Bartelt (1998) observed hundreds of boreal toads (Bufo boreas)
trampled by sheep at a livestock tank in Colorado. Juvenile toads were especially vulnerable to
trampling.

2) Trampling and browsing of vegetation at and near tanks, resulting in reduced salamander
escape cover, and reduced cover and forage for invertebrates that the salamander preys upon:
Many tanks where the salamander currently exists are devoid of bankline vegetation, and the land
beside the tank is often denuded for several to many meters away from the water due to trampling
and browsing by livestock. This demonstrates that salamanders can exist under these conditions, but
populations could be more robust and resistant to threats if bankline cover were enhanced. This
cover provides protection from predation for terrestrial salamanders and harbors insects and other
invertebrates that the salamanders prey upon. Although shoreline cover may also harbor small
predators that could feed on salamanders, the benefits of vegetative cover outweigh the chances of
predation, which is a natural occurrence for the species under typical circumstances. The recovery
plan calls for enhancing bankline cover at stock tanks.

3) Adverse effects to salamanders due to increased turbidity and reduction of aquatic cover
and egg deposition sites at tanks due to cattle wading into the water: Tanks where salamanders
breed are almost always very turbid. Cattle wading into the tanks, combined with erosion and
runoff from denuded and trampled soils immediately next to the tanks, contribute strongly to these
high turbidity levels. Lefcourt et al. (1997) examined the effects of silt on growth and
metamorphosis of larval mole salamanders (Ambystoma opaceum and A. tigrinum tigrinum).
Salamanders in silty water grew more slowly, metamorphosed sooner, and were more susceptible to
infection by water mold (Saprolegnia parasitica) than salamanders in non-silty water.

4) Increased likelihood of disease transmission: About eight percent of aquatic populations
experience die-offs each year; when this happens, most or all salamanders and larvae in the pond die
(Snyder, pers. comm., 1999). Ambystoma tigrinum virus is thought to be primarily responsible
(Jancovich et al. 1998). Cattle, humans, birds, invertebrates, or amphibians moving among tanks
and carrying mud on them, infect “clean populations with the virus (Jancovich et al. 1998).

Disease transmission via cattle is most likely among adjacent tanks within a pasture where cattle
easily move between tanks. People, especially those who frequent tanks for livestock management
activities, can carry the disease among tanks via muddy boots, gear, vehicles, or other equipment.
While this disease can result in large mortality events, the effect on the survival of populations or the
subspecies is less clear because when these populations die off, the tanks are typically recolonized
by breeding terrestrial metamorphs or surviving aquatic metamorphs (Jancovich et al. 1998). In the
longer term, these events of loss and recolonization will decrease the vigor and likelihood of
population persistence, resulting in reduced genetic variation and subsequent reduced fitness for the
species.
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5) Watershed degradation and resulting increased runoff and sedimentation, requiring more
frequent maintenance of tanks: Some allotments exhibit degraded range and soil conditions. Of
particular concern is the San Rafael allotment (your July 30, 2002, BA). This allotment shows a
downward range condition trend, all the allotment is in moderately low or low condition, and 85
percent of the soils are either impaired or unsatisfactory. Other allotments involving the Sonora
tiger salamander show mixed combinations of range conditions, allotment conditions, and soils
conditions.

Information upon which range and soil conditions is based is often qualitative and may have limited
site-specific applicability (USFWS 1999a), but the relatively high percentages of rangelands in
moderately low condition and impaired or unsatisfactory soil conditions on the allotments suggest
degraded to very degraded conditions over much of the area inhabited by the Sonora tiger
salamander (USFS 2002). Degraded vegetation and soil conditions may be caused by current
grazing practices or may be an artifact of past grazing practices. Range vegetation and soil
conditions may also be degraded by fire and subsequent erosion; changes in fire regimes; existence
of roads, on and off-road vehicle travel, urban, and other surface- disturbing activities; grazing by
wildlife species; drought; floods; climate change; introduced nonnative plants such as Lehman
lovegrass; or combinations of factors (Humphrey 1958, Hastings and Turner 1965, Martin 1975,
Brown and McDonald 1995, Wang et al. 1997). Periodic fire can dramatically change vegetation
and soil conditions, recreation uses and Lehman lovegrass invasions have caused localized degraded
range condition in parts of the San Rafael Valley, and climate change may be contributing to or
exacerbating changes in vegetation communities and corresponding alteration of soil and range
condition. Livestock grazing is the primary human activity in the San Rafael Valley, and it likely
contributes to and may be the primary cause of current soil and range conditions within the range of
the salamander (Hendrickson and Minckley 1984).

The most important immediate effects of degraded rangeland and soil condition on the Sonora tiger
salamander include watershed degradation and subsequent effects on downstream stock tanks.
Disturbance of soils (and existing cryptobiotic crusts) and removal of vegetation in the watershed by
grazing combine to increase surface runoff and sediment transport, and decreased infiltration of
precipitation (Gifford and Hawkins 1978, Busby and Gifford 1981, Blackburn 1984, DeBano and
Schmidt 1989a,b, Belnap 1992, Belsky and Blumenthal 1997). Effects are cumulative and
interactive. Loss of vegetation cover and trampling of soils promote deterioration of soil structure,
which in turn accelerates vegetation loss (Belsky and Blumenthal 1997). These changes in the
watershed tend to increase peak flows and reduce low flows (DeBano and Schmidt 1989a,b), making
stream courses more “flashy. Stock tank water levels depend on periodic runoff from the
watershed. Mechanisms that increase runoff (such as watershed degradation) result in increased
flows and more water in stock tanks, but increasing flows over conditions in which stock tanks have
existed for decades may also lead to relatively high flows over the berms or spillways of such tanks,
erosion, and breaching of tank dams. Sediment carried off degraded watersheds can result in
increased turbidity and adverse effects to salamanders and can fill stock tanks and result in a loss of
breeding habitat. Headcuts caused by grazing and watershed degradation can reduce the integrity of
stock tanks. Headcuts threaten formerly-occupied salamander sites at the lower Peterson Ranch tank
in Scotia Canyon, and at Grennan Tank on the west side of the San Rafael Valley. Headcuts
threaten wetlands inhabited by salamanders (not confirmed as stebbinsi) at Los Fresnos, Sonora.

Over time, degraded vegetation and soil conditions inhibit and can prevent the restoration of cienega
conditions and the natural pools and ponds in which the Sonora tiger salamander must have existed
before extensive cattle grazing and development of stock tanks. Cienegas largely disappeared from
the San Rafael Valley in the period from the 1860s to the mid-1890s (Hendrickson and Minckley
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1984, Hadley and Sheridan 1995). Watershed degradation caused by overgrazing, particularly
during the mid-1890s, followed by heavy precipitation, contributed to erosion and loss of wetlands
at that time (Hendrickson and Minckley 1984). Extensive mining, timber harvest, and a large crown
fire during this period (Hadley and Sheridan 1995, Danzer et al. 1997, General Wildlife Services
1999) caused severe watershed problems and loss of wetlands in and near the Huachuca Mountains.
Construction of stock tanks probably also caused the loss or transformation of some cienegas
because some tanks are actually impounded cienegas.

Increased maintenance of stock tanks can compensate for these negative. (Note: We do not
advocate breaching the upper Peterson tank; this action could be contrary to reestablishing cienega
conditions and eliminating nonnative organisms). Cienegas lost in the San Rafael Valley are not
likely to return under conditions of continued degraded vegetation and soil conditions; however,
efforts to successfully restore some cienega habitats, in addition to maintenance of current stock tank
habitats, would enhance the viability of the salamander.

6) Construction of range projects and other operations that may result in direct mortality of
terrestrial salamanders, or that facilitate access to tanks with subsequent increased chance of
introduction of nonnative predators, collection or translocation of salamanders, and disease
transmission: Construction of pipelines, fences, corrals, and other surface-disturbing construction
activities can result in mortality or injury of salamanders. Terrestrial salamanders can be crushed by
vehicles or equipment, trampled upon, or trapped in burrows if construction activities close burrow
entrances. Mortality or injury of terrestrial salamanders hidden in debris, under logs, or in burrows
is reasonably certain to occur.

Direct effects to terrestrial salamanders from construction projects or routine operations are likely to
occur close to breeding sites where most terrestrial salamanders are encountered. Referring to
conservation of the California tiger salamander (4. californiense), Petranka ( 1998) found that, based
on studies of movements of other Ambystoma species, conservation of a 200 to 500 m (650 to 1,650
ft) radius of natural vegetation around a breeding pond would protect the habitat of most of the adult
terrestrial population.

Road construction, improvement, or maintenance may also facilitate public access to tanks where
salamanders breed. If public access becomes easier, the likelihood of illegal collection of
salamanders and stocking of nonnative salamanders, fish, bullfrogs, or crayfish increases.
Recreationists have been observed driving their vehicles and motorcycles through tanks, which was
a problem at a salamander breeding site on Fort Huachuca before rock barriers were installed.
Salamanders can be killed or injured directly by such activity or adversely affected through
increased siltation. People who use the areas for recreational uses (including, but not limited to,
anglers, hikers, hunters, accompanying dogs, birders, off-road riders, and all vehicles), could also
transmit disease if they pick up mud at an infected tank and then traveled to another occupied site.
Movement of bait fish or salamanders among sites also spreads disease. Construction of a new tank
that is located between salamander populations and populations of nonnative predators, particularly
bullfrogs and crayfish, reduces the distance these nonnative predators have to travel to find another
(wet) site, and this will result in an increase in invasion and subsequent reductions or extirpation of
salamanders at breeding locales.

Water is sometimes moved by ranchers and their workers between tanks or troughs, especially
during drought. If the water source contains fish, bullfrog tadpoles, or crayfish, nonnative predators
will be unintentionally translocated and introduced to salamander breeding locales.
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7) Maintenance of stock tanks: Livestock tank maintenance can offset some of the negative
effects of degraded watersheds. Stock tank maintenance is needed to maintain the breeding habitats
of the salamander, but maintenance activities can also result in direct or indirect effects to
salamanders. If salamanders are present during maintenance, equipment can crush animals or they
may dessicate if isolated in drying pools. Maintenance can eliminate bank and aquatic cover and
egg deposition sites. Turbidity can be increased during operations (if water is present) or afterwards
(if berms and banklines have no cover). Livestock tank maintenance is typically conducted when
tanks are dry or nearly so. As tanks dry, many larval salamanders over two months of age and some
branchiate salamanders metamorphose, then move temporarily into upland habitats. Salamander
populations can be very small to nonexistent at the time livestock tank maintenance is conducted.

You have adopted the “Stockpond Management and Maintenance Plan for the Sonora Tiger
Salamander, which is a recommended action in the recovery plan for the species. This plan
minimizes to the extent practicable, take of salamanders during stock tank maintenance and
management, by reducing levels and forms of disturbance at and near tanks, limiting tank
maintenance to the non-breeding season, capturing and temporarily holding off-site salamanders
prior to cleaning out a tank, and other related measures.

CUMULATIVE EFFECTS

Cumulative effects are those effects of future State, Tribal, local government, and private actions
that are reasonably certain to occur in the action area. Future Federal actions that are unrelated to
the proposed action are not considered in this section because they require separate consultation
pursuant to section 7 of the Act.

Livestock grazing and associated activities, private land development and water use, and the
presence and/or introduction of exotic fish and amphibians in the project area watersheds may have
a bearing on the species or its habitat.

Federal agencies manage much of the land in the project area, particularly you, Fort Huachuca, and
Coronado National Memorial. Few salamander localities are known to occur on lands outside the
allotments under consultation, but some of these support occupied salamander breeding locations.
Activities on private lands within the action area may or may not require Federal permits or funding;
those that do not may pose cumulative effects to the species. These private lands are used primarily
for grazing, but the potential exists for them to be bought and developed as housing or used for other
purposes. Compliance with the Act for activities on private lands that may affect the Sonora tiger
salamander, but are not addressed by section 7 consultation, could occur through section 10(a)(1)(B)
of the Act.

CONCLUSION

After reviewing the current status of the Sonora tiger salamander, the environmental baseline for the
action area, the effects of the proposed action, and cumulative effects, it is our biological opinion
that the proposed action is not likely to jeopardize the continued existence of the Sonora tiger
salamander. Critical habitat is not designated for this species; thus, none will be affected. We based
our conclusion on the following:

1. The Sonora tiger salamander has coexisted with livestock grazing in the San Rafael Valley for
over a century and a half, and while some effects of grazing are adverse to the species, the creation



Mr. John McGee 49

and maintenance of livestock waters has allowed persistence of the species in the apparent absence
of suitable natural habitats.

2. Although range and soil conditions are degraded in most of the allotments where the salamander
occurs, these degraded conditions likely minimally affect salamander populations as a whole, and
can be partially compensated for by careful methods of stock tank maintenance.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. “Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2) taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

The measures described below are non-discretionary, and must be implemented by you so that they
become binding conditions of any grant or permit issued to the applicant, as appropriate, in order for
the exemption in section 7(0)(2) to apply. You have a continuing duty to regulate the activity
covered by this incidental take statement. If you (1) fail to require any applicant to adhere to the
terms and conditions of the incidental take statement through enforceable terms that are added to the
permit or grant document, and/or (2) fail to retain oversight to ensure compliance with these terms
and conditions, the protective coverage of section 7(0)(2) may lapse.

AMOUNT OR EXTENT OF TAKE

The proposed action occurs over the majority of the species’ range, and the majority of the known
extant populations of the salamander occur on the allotments. Given the many opportunities for take
to occur, both temporally (10-year project life) and spatially, we believe take is reasonably certain to
occur, as described below and in the Effects of the Action section. Although we believe take will
occur, the precise levels of anticipated take are not easily derived.

Levels of take at any one livestock tank are expected to be correlated with abundance of the
salamander (the more salamanders, the greater the opportunity for a salamander to be taken).
Abundance of salamanders at individual tanks is expected to vary seasonally and annually, but also
will vary with drought cycles, disease outbreaks, and condition of the habitat. The levels provided
below represent our best assessment based on the best scientific and commercial data available to us.
As we develop more information about how grazing affects salamanders and as we continue to
inventory salamanders on the allotments, these anticipated levels of take may be revisited. We
include some discussion below for why we anticipate take of certain forms and levels. Refer to the
Effects of the Proposed Action section for further supporting information.

We anticipate take to occur on the following allotments (that contain extant populations of
salamanders): A Draw, Blacktail, Campini, Duquesne, Hayfield, HQ, Lochiel, Lone
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Mountain/Parker, Lyle Canyon, San Rafael, Santa Cruz, Sawtelle, and U-D allotments (Huachuca
EMA). We also expect the Farrell allotment (Huachuca EMA) to be occupied sometime wihtin the
10-year life of this plan due to its closeness to occupied salamander sites (T. Deecken, USFS, pers.
comm., 2002), and the mobility demonstrated by the salamander makes this reasonably certain to
occur.

We anticipate take per the following, for the life of the plan:

1. Capture of all salamanders in any occupied stock tank maintained by dredging, other forms of silt
removal, or other maintenance actions that drain the tank. In accordance with the “Stockpond
Management and Maintenance Plan for the Sonora Tiger Salamander (part of your proposed
action), harassment will be by the actions of capture, holding of, and re-release of salamanders back
into the tank.

2. Direct mortality or injury of up to five salamanders due to construction and maintenance of range
projects. Construction and maintenance activities, particularly at occupied stock tanks, are
anticipated to result in terrestrial salamanders being crushed by vehicles or equipment, or trapped in
burrows if construction activities closed burrow entrances. Mortality of salamanders is also
anticipated during routine inspections and maintenance as permittees or workers drive roads through
salamander habitat and may run over salamanders crossinga road. We anticipate incidental take of
this form will occur infrequently, and be primarily due to work conducted around occupied stock
tanks, but it will be minimized by the implementation of your use of the Stockpond Management
and Maintenance Plan for the Sonora Tiger Salamander; thus we believe incidental take of five
salamanders over the 10-year life of the plan is reasonably certain to occur.

3. Harm through mortality of up to all salamanders at one tank because of disease transmission or
introduction of nonnative organisms by livestock or personnel associated with the livestock grazing
program. Iridovirus can be spread among tanks via water, muddy hooves, or equipment, causing
mortality of aquatic life stages of salamanders. Maintenance of roads may improve access for the
public, leading to introduction of nonnative predators or iridovirus.

4. Harm of salamanders through reduced survival or productivity as a result of removal of shoreline
or aquatic cover and egg deposition sites, and increased turbidity at five stock tanks. Our
anticipation of take at five tanks due to loss of cover and turbidity for the 10-year life of the plan is a
reasonable estimate; based on our experience, although many tanks with salamanders occur on the
allotments, relatively few have vegetation bankline cover that will be affected, and salamanders
apparently coexist with this distutbance of their habitat.

5. Direct mortality or injury of up to 10 salamanders and 100 eggs annually at each tank grazed by
livestock as a result of cattle wading into stock tanks and trampling or ingesting animals. We
believe these to be reasonable estimates of the levels of take anticipated; each female salamander
deposits between about 200 to 2,000 eggs annually (USFWS 2000c¢), which are susceptible to
trampling or ingestion, but egg deposmon occurs in the late winter to early spring, when cattle do
not use tanks as intensively, and are less likely to wade into tanks and trample eggs; thus, we
anticipate only some of the total number of egg masses will be taken. The smallest larval
salamanders are the most likely to be trampled (or ingested).

This biological opinion does not exempt any form of take not incidental to implementation of the
reinitiation of the livestock grazing program on the Forest. Ifthe incidental take authorized by this
opinion is exceeded, you must immediately reinitiate consultation with us to avoid a violation of
section 9 of the Act. In the interim, you must cease the activity resulting in the take if it is
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determined that the impact of additional taking will cause an irreversible and adverse impact on the
species, and provide to this office an explanation of the cause of the taking.

Direct take not incidental to the proposed action would include intentional killing or poaching of
Sonora tiger salamander. Such take is not covered under this BO.

EFFECT OF THE TAKE

In this biological opinion, we find the anticipated level of take is not likely to result in jeopardy to
the species. Tank populations extirpated by disease or drought are typically recolonized by
terrestrial salamanders (Ziemba 1998). The salamander has coexisted with livestock grazing and
occasional associated take in the San Rafael Valley for over a century and a half. The likelihood of
aquatic populations being eliminated or individual salamanders being taken is reduced by your
adoption of the Stockpond Management and Maintenance Plan for the Sonora Tiger Salamander.

REASONABLE AND PRUDENT MEASURES & TERMS AND CONDITIONS

The following reasonable and prudent measures are necessary and appropriate to minimize take of
Sonora tiger salamander. In order to be exempt from the prohibitions of section 9 of the Act, you
must comply with their accompanying terms and conditions in regard to the proposed action. These
terms and conditions are nondiscretionary and implement the reasonable and prudent measures as
described. These measures and terms and conditions apply to the following allotments known to be
occupied by the species: A Draw, Blacktail, Campini, Duquesne, Farrell, Hayfield, HQ, Lochiel,
Lone Mountain/Parker, Lyle Canyon, San Rafael, Santa Cruz, Sawtelle, and U-D allotments
(Huachcua EMA).

1. Distribute written information to permittees and all other personnel who work on the allotments
on the need to carry out these terms and conditions to minimize harm of salamanders resulting from
disease transmission and of introduction of nonnative organisms.

The following term and condition implements reasonable and prudent measure number 1:

A letter to the permittees shall contain the following information, and be delivered to them
within 45 days of the date of this BO or included in their Annual Operating Plan, whichever
comes sooner:

a. The plan/letter shall contain a copy of these terms and conditions.

b. The letter shall state that take of the Sonora tiger salamander is prohibited by the
Endangered Species Act, but any take that occurs as a result of the grazing program is
exempt from the section 9 prohibitions if grazing is carried out in a manner consistent
with these terms and conditions.

c. The letter shall state that the permittees are required to implement these terms and
conditions on Forest lands within their allotments.

d. The letter shall state, per State law, no person is to capture, transport, or transfer any
aquatic wildlife or parts thereof, from one aquatic location to another, without being
in possession of appropriate permits and/or licenses from the necessary agencies,
State and Federal, and/or others. Aquatic wildlife includes all fish, amphibians
(salamanders and frogs), mollusks, crustaceans, and soft-shelled turtles.
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2. Clearly delineate and define construction areas and provide clearly defined, written operational
procedures to minimize direct mortality or injury of salamanders from construction and operation of
range projects and other routine activities.

The following terms and conditions implement reasonable and prudent measure number 2:

a.

o

d.

[¢]

Within 500 m (1,650 ft; see Petranka 1998, and Environmental Baseline for the basis for
selecting this distance) of occupied tanks, the following terms and conditions shall be
carried out during surface-disturbing activities (such as construction of range projects):

i. Project features shall be located in areas of prior disturbance wherever possible.
ii. Project vehicle use shall be limited to existing routes wherever possible.

iii. Blading of work areas shall be minimized to the extent possible. Disturbance to
shrubs shall be avoided whenever possible. If shrubs cannot be avoided during
equipment operation or vehicle use, they shall be crushed rather than excavated or
bladed, wherever possible.

If a salamander is found in any project construction area, regardless of the distance to a
tank, as best as can be conducted, construction activities shall be modified to avoid
injuring or harming it.

As a means to limit public access and the likelihood of nonnative or chytrid introduction,
or collection of salamanders, no new roads shall be constructed that lead to stock tanks or
pass within 90 m (300 ft) of stock tanks.

As another measure to limit public access and the likelihood of nonnative or chytrid
introduction, or collection of salamanders, if existing roads that lead to stock tanks or
within 90 m (300 ft) of stock tanks on Forest lands in the allotments under consultation
are graded, improved, or otherwise maintained, the tank shall be clearly posted “No Off-
Road Vehicles. If the Arizona Game and Fish Commission (AGFC) concurs, the tanks
shall also be posted “No Fishing or Release of Any Aquatic Organisms. Signs shall be
inspected, maintained, and replaced by you as needed and in a timely manner.

You shall use your authorities and funding sources, and seek additional funding and
personnel aid, as needed, to post as many tanks as possible, each year, until all tanks in
allotments (on Forest land) are posted with signs that read “No Off-Road Vehicles. If
AGFC concurs, the tanks shall also be posted “No Fishing or Release of Any Aquatic
Organisms. Tanks most easily accessible to the public shall be the highest priority for
signing, until all allotment tanks (on Forest lands) are posted.

Construction of any new stock tanks shall be coordinated with us to ensure the project
would not facilitate invasion of nonnative species or disease transmission. If we concur
in writing that the new tank would not increase the risk of disease spread or invasion of
nonnative predators or other subspecies of salamanders, no further consultation is
necessary. If concurrence is not obtained, you shall, following 50 CFR 402.14(a),
evaluate potential effects of the action and reinitiate consultation, if appropriate, and in a
timely manner.
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g. Existing stock tanks occupied by the salamander shall be maintained as needed to ensure
their continued value as habitat for the salamander. Maintenance of tanks in the
allotments that contain nonnative organisms (fish, bullfrogs, crayfish, or other subspecies
of salamander) shall be coordinated with AGFD and us and carried out to eliminate
nonnatives whenever possible.

h. Reduce the possibility of disease transmission by cleaning and treating any and all
equipment (shovels, nets, buckets, fence posts, boots, etc.), used at an aquatic site
with a 10 percent bleach solution, or allowing all equipment to dry thoroughly, before
using the same equipment at another aquatic site on the allotments.

3. Implement measures aimed at reducing cattle wading into tanks, trampling aquatic salamanders
and eggs, ingesting small salamander larvae and eggs, spreading disease, and destroying shoreline
and aquatic cover.

The following terms and conditions implement reasonable and prudent measure number 3:

a. You shall use your authorities and funding sources, and seek additional funding and
personnel aid, as needed, to fence as many occupied tanks or portions of tanks, to reduce
potential mortality and injury to salamanders due to cattle wading into tanks or spreading
disease to populations. If tanks are fenced completely, cattle could be watered by
providing water lines from the tanks to troughs or drinkers; double tanks (one tank is
fenced; the other is not) could also be used; tanks could also be partially fenced.
Continue to work with AGFD and us to create other options.

b. You shall use your authorities and funding sources, and seek additional funding and
personnel aid, to begin enhancement of aquatic cover and egg deposition sites in tanks
grazed by cattle. Enhancement could take the form of placing logs, branches, or dead
trees and shrubs into the tanks. We refer you to recovery actions 1.5 and 1.6, and the
Participation Plan in the Sonora tiger salamander Recovery Plan for recommendations on
how to enhance habitat at stock tanks. Continue to work with AGFD and us and
document each year’s accomplishments in your annual report.

4. Continue to monitor incidental take resulting from the proposed action and report to us the
findings of that monitoring.

The following terms and conditions implement reasonable and prudent measure number 4:

a. You shall monitor take of Sonora tiger salamanders, including capture and holding or
salamanders pursuant to the Stockpond Management and Maintenance Plan for the
Sonora Tiger Salamander, and other take noted that may be attributable to the livestock
program, and document any disturbance of salamanders or salamander habitat. Take note
of time requirements in the Disposition of Dead or Injured Listed Species section of this
BO. A monitoring plan will be developed to detect levels and types of incidental take, as
anticipated above. The plan shall be developed in coordination with us and AGFD and
provided to us in your March 2003 annual report.

b. Results of this monitoring shall be reported in the annual report described in the general
terms and conditions of this biological opinion. Other monitoring and reporting
requirements for the Sonora tiger salamander are described in the general terms and
conditions.
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CONSERVATION RECOMMENDATIONS
We recommend the following:

1. Fund and/or help fund studies of vectors of disease transmission, salamander metapopulation
dynamics, distribution of the mavortium genome in the San Rafael Valley, the movements and
habitat use of terrestrial salamanders, and other topics that may improve our understanding of the
conservation and recovery needs of the Sonora tiger salamander.

2. Actively participate in the implementation of the Sonora tiger salamander recovery plan.

In order for us to be kept informed of actions minimizing or avoiding adverse effects or benefitting
listed species or their habitat, we request notification of the implementation of any conservation
recommendations.

(Note: Surveys or other activities that involve capture or other forms of take of this species require
appropriate permits from us and the Arizona Game and Fish Department).

BIRDS
Cactus ferruginous pygmy-owl (Glaucidium brasilianum cactorum) (CFPO)
STATUS OF THE SPECIES

We listed the Arizona population of the cactus ferruginous pygmy-owl (CFPO) as a distinct
population segment (DPS) on March 10, 1997, in Federal Register Notice 62 FR 10730. Past and
present destruction, modification, or curtailment of habitat is the primary threat to the CFPO. We
are working on the proposal for redesignation of critical habitat.

The CFPO is one of four subspecies of ferruginous pygmy-owl. CFPOs are known to occur from
lowland central Arizona south through western Mexico to the States of Colima and Michoacan, and
from southern Texas south through the Mexican States of Tamaulipas and Nuevo Leon. It is unclear
at this time if the ranges of the eastern and western populations of the ferruginous pygmy-owl merge
in southern Mexico.

CFPOs are small birds, averaging 6.75 inches in length, colored reddish-brown overall, with a
cream-colored belly streaked with reddish-brown. The CFPO is crepuscular/diurnal, with a peak
activity period for foraging and other activities at dawn and dusk. During the breeding season, they
can often be heard calling throughout the day, but most activity is reported between one hour before
sunrise to two hours after sunrise, and late afternoon/early evening from two hours before sunset to
one hour after sunset (Collins and Corman 1995).

A variety of vegetation communities are used by CFPOs such as riparian woodlands, mesquite
(Prosopis spp.) “bosques (Spanish for woodlands), Sonoran desertscrub, and semidesert grassland
communities. While plant species composition differs among these communities, there are certain
unifying characteristics such as the presence of vegetation in a fairly dense thicket or woodland, the
presence of trees or saguaros large enough to support cavity nesting, and elevations below 4,000
feet. Historically, CFPOs were documented in association with riparian woodlands in central and
southern Arizona. Plants present in these riparian communities include cottonwood, willow (Salix
spp.) and hackberry (Celtis spp.). These large trees provide cavities suitable for CFP O nesting,
while the density of mid- and lower-story vegetation provides necessary protection from predators
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and an abundance of prey items for the CFPO. Mesquite bosque communities are dominated by
mesquite trees, and are described as mesquite forests due to the density and size of the trees.

Over the past several decades, CFPOs have been primarily found in the Arizona Upland Subdivision
of the Sonoran desert, particularly Sonoran desertscrub (Brown 1994). This community in southern
Arizona consists of paloverde, ironwood, mesquite, acacia, bursage (dmbrosia spp.), and columnar
cacti (Phillips et al. 1964, Monson and Phillips 1981, Davis and Russell 1984, Johnson and Haight
1985a & b, Johnsgard 1988). Over the past several years, CFPOs have also been found in riparian
and xeroriparian habitats and semidesert grasslands as classified by Brown (1994). Desertscrub
communities are characterized by the presence of saguaros or large trees, and a diversity of plant
species and vegetation strata. Xeroriparian habitats contain a rich diversity of plants that support a
wide array of prey species and provide cover. Semidesert grasslands have experienced the invasion
of velvet mesquites (Prosopis velutina) in uplands and linear woodlands of various tree species
along bottoms and washes.

The density of trees and the amount of canopy cover preferred by CFPOs in Arizona is unclear;
however, preliminary results from a habitat selection study indicate that nest sites tend to have a
higher degree of canopy cover than random sites (Wilcox et al. 2000). For areas outside Arizona,
CFPOs are most commonly characterized by semi-open or open woodlands, often in proximity to
forests or patches of forests. Where they are found in forested areas, they are typically observed
along edges or in openings, rather than deep in the forest itself (Binford 1989, Sick 1993), although
this may be a bias of increased visibility. Overall, vegetation density may not be as important as
patches of dense vegetation with a developed canopy layer interspersed with open areas. The
physical settings and vegetation composition varies across G. brasilianum’s range and, while
vegetation structure may be more important than composition (Wilcox et al. 1999, Cartron et al.
2000a), higher vegetation diversity is found more often at nest sites than at random sites (Wilcox et
al. 2000).

CFPOs typically hunt from perches in trees with dense foliage using a perch-and-wait strategy;
therefore, sufficient cover must be present within their home range for them to successfully hunt and
survive. Their diverse diet includes birds, lizards, insects, small mammals (Bendire 1888, Sutton
1951, Sprunt 1955, Earhart and Johnson 1970, Oberholser 1974), and frogs (Proudfoot et al. 1994a).
The density of annuals and grasses, as well as shrubs, may be important to the CFPO’s prey base.
Shrubs and large trees also provide protection against aerial predation for juvenile and adult CFPOs
and cover from which they may capture prey (Wilcox et al. 2000).

CFPOs are considered non-migratory throughout their range by most authors, and have been
reported during the winter months in several locations, including Organ Pipe Cactus National
Monument (OPCNM) (R. Johnson unpubl. data; T. Tibbitts, OPCNM, unpubl. data). CFPOsbegin
courtship and nesting activities in late winter to early spring. In Arizona, differences in nesting
chronology among nest sites may vary by as much as two months (Abbate et al. 1996, Scott
Richardson, AGFD unpubl. data). As with other avian species, this may be the result of a second
brood or a second nesting attempt following an initial failure (Abbate et al. 1996).

In Texas, juveniles remained within about 165 feet of the adult birds until dispersal. Dispersal
distances (straight line) of 20 juveniles monitored from their natal sites to nest sites the following
year averaged five miles (which ranged from 0.75 to 19 mi [G. Proudfoot unpubl. data]). Telemetry
studies of dispersing juveniles in Arizona during 1999 and 2000, ranged from 1.4 to 12.9 mi
(straight line distance) (n=6, mean 6.2 mi) in 1999, and 1.6 to 11.7 mi (n=6, mean 5.8 mi) in 2000
(S. Richardson, AGFD, unpubl. data). CFPO telemetry studies have documented movement of owls
between southern Pinal County and northwestern Tucson (S. Richardson and M. Ingraldi, AGFD
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unpubl. data). Typically, juveniles dispersed from natal areas in July, but did not appear to defend a
territory until September. They may move up to one mile in anight; however, they typically fly
short distances from tree to tree instead of long single flights (S. Richardson, AGFD unpubl. data).
Subsequent surveys during the spring have found that locations of male CFPOs are in the same
general location as last observed the preceding fall.

In Texas, Proudfoot (1996) noted, that while CFPOs used between three and 57 acres during the
nesting period, they defend areas up to 279 acres in the winter. Based on this information, a
conservative estimate of 280 acres for a home range is considered necessary for CFPOs. Proudfoot
and Johnson (2000) indicate males defend areas with radii from 1,100 to 2,000 ft. Initial results
from on-going studies in Texas indicate that the home range of CFPOs may also expand
substantially during dry years (G. Proudfoot unpubl. data).

Genetic studies suggest that ferruginous pygmy-owl populations in southern Arizona and southern
Texas are distinct subspecies, and that there is no genetic isolation between populations in the
United States and those immediately south of the border in northwestern or northeastern Mexico
(Proudfoot and Slack 2001). Results also indicate a comparatively low haplotypic diversity in the
northwestern Tucson population, suggesting that it may be recently separated from those in the Altar
Valley, Arizona, and in Sonora and Sinaloa, Mexico.

We are funding habitat studies and surveys in Sonora, Mexico to determine the distribution and
relative abundance of the CFPO there. Preliminary results indicate that CFPOs are present in
northern and central Sonora (USFWS unpubl. data). Further studies are needed to determine their
distribution in Mexico.

The range of the Arizona Distinct Population Segment (DPS) of the CFPO extends from the
International Border with Mexico northward to central Arizona. The northernmost historical record
for the CFPO is from New River, Arizona, about 35 miles north of Phoenix, where Fisher (1893)
reported the CFPO to be “quite common 1in thickets of intermixed mesquite and saguaro cactus.
According to early surveys referenced in the literature, the CFPO, prior to the mid-1900s, was “not
uncommon , “of common occurrence , and a “fairly numerous resident of lowland central and
southern Arizona in cottonwood forests, mesquite-cottonwood woodlands, and mesquite bosques
along the Gila, Salt, Verde, San Pedro, and Santa Cruz rivers and various tributaries (Breninger
1898, Gilman 1909, Swarth 1914). CFPOs were detected at Dudleyville on the San Pedro River as
recently as 1985 and 1986 (S. Richardson, AGFD unpubl. data, Hunter 1988). Records from the
eastern portion of the CFPO's range include a 1876 record from Camp Goodwin (near present day
Geronimo) on the Gila River, and a 1978 record from Gillard Hot Springs, also located on the Gila
River. CFPOs have been found as far west as the Cabeza Prieta Tanks, Yuma County, Arizona, in
1955 (Monson 1998).

On the Forest, in 1989, a CFPO was documented near/in the Aqua Verde/Rincon allotment (Santa
Catalina EMA). In 1999, a telemetered CFPO was located on the Jarillas allotment (Tumacacori
EMA) by AGFD personnel. This individual was a dispersing juvenile bird and was last located in
woodland habitat prior to the transmitter expiring.

In 1999, CFPO surveys were conducted on the Forest and included seven areas in the Samaniego
allotment (Santa Catalina EMA) that contained all the habitat you believed with potential to support
CFPO; CFPO were not located during these surveys. Neither were they located when you surveyed
Canada del Oro, Cumero, Finley Springs, Happy Valley, Redington Pass, Last Chance, Fresnal,
Cross S, Jarillas, and Proctor allotments.
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You have conducted habitat assessments on Forest lands that contain potential CFPO habitat. Those
assessments were conducted to help you prioritize your survey efforts for the species. Several areas
on the Forest received scores of 26 or higher, indicating a higher priority for survey efforts,
especially in Forest lands northwest of Tucson. Those allotments were surveyed, under contract,
and the final report was received by you September 30, 2002, and a copy given to us October 1,
2002. CFPO were not located during these surveys.

ENVIRONMENTAL BASELINE

The following determinations were based on historical records of species occurrence within
southeastern Arizona from the AGFD HDMS, field observations from your district biologists,
habitat surveys, and communications with species experts.

Those allotments listed below constitute the action area for this species’ analysis. Based on areview
of the guidance criteria, site-specific information provided in your BA, and our knowledge of the
species in the action area, we agree with your effects determinations.

The guidance criteria for CFPO state:

No Effect (must meet one of the criteria):

1. No livestock grazing in pygmy-owl habitat will occur within the allotment.

2. No suitable pygmy-owl habitat is present within the allotment.

May Affect, Not Likely to Adversely Affect (must meet all of the criteria):

1. Livestock grazing will be at levels that maintain understory vegetation and provide for
regeneration of any strata of desert scrub, xeroriparian, and riparian vegetation, and is limited to 30

percent forage utilization of all palatable species in desert scrub and xeroriparian areas.

2. Livestock gathering activities will not occur within 400 m (0.25 mi) of an occupied pygmy-owl
site or unsurveyed suitable habitat between February 1 and July 31.

You determined that livestock grazing on 16 allotments may adversely affect this species. The
allotments are:

Tumacacori EMA: Calabasas, Carrizo, Cross S, Fresnal, Jarillas, Marstellar, Murphy, Oro Blanco,
Pena Blanca, Ramanote, Rock Corral, Sardina, and Sopori.

Santa Catalina EMA: Bellota, Redington Pass, and Samaniego.

On the Forest, in 1989, a CFPO was documented near/in the Aqua Verde/Rincon allotment (Santa
Catalina EMA). In 1999, a telemetered CFPO was located on the Jarillas allotment (Tumacacori
EMA) by AGFD personnel. This individual was a dispersing juvenile bird and was last located in
woodland habitat prior to the transmitter expiring.

You have conducted habitat assessments on Forest lands that contain potential CFPO habitat. Those
assessments were conducted to help you prioritize your survey efforts for the species. Several areas
on the Forest received scores of 26 or higher, indicating a higher priority for survey efforts,
especially in Forest lands northwest of Tucson. Those allotments were surveyed, under contract,
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and the final report was received by you September 30, 2002, and a copy given to us October 1,
2002. CFPO were not located during these surveys.

In 1999, CFPO surveys were conducted on the Forest and included seven areas in the Samaniego
allotment (Santa Catalina EMA) that contained all the habitat you believed with potential to support
CFPO; CFPO were not located during these surveys. Neither were they located when you surveyed
Canada del Oro, Cumero, Finley Springs, Happy Valley, Redington Pass, Last Chance, Fresnal,
Cross S, Jarillas, and Proctor allotments.

The Forest boundary in the Santa Catalina EMA abuts the growing city of Tucson, and the desert
lands in the northwestern portion of Tucson support one of the largest known CFPO populations
remaining in southern Arizona. The Forest boundary in the Tumacacori EMA is adjacent to CFPO
habitat in the Altar Valley and is close to the International Boundary the U.S. shares with Mexico.
In both EMAS, suitable and potential CFPO habitat exists off-Forest and this habitat also lies
adjacent or close to Forest boundaries. While a small amount of CFPO habitat occurs within Forest
allotments, it also lies close enough to other suitable habitat that it could be used by CFPO.

EFFECTS OF THE ACTION

Livestock grazing and management actions can affect CFPO by altering vegetation types in
ecosystem communities, trampling vegetation, compacting soils, and reducing vegetation cover,
including grasses, that CFPO and their prey species require for their life cycles.

In riparian areas, livestock grazing can reduce species diversity and abundance, increase soil
erosion, erode streambanks, reduce streamside cover, and reduce density of trees, shrubs, bushes,
and grasses.

Range conditions are moderately low in 45 percent of the Bellota, low in 20 percent of the
Samaniego, and moderately low in 15 percent of the Redington Pass allotments. This suggests that
these allotments have been already adversely affected to some degree by past or current livestock
grazing, although other factors such as long-term drought and proliferation of nonnative plants may
have played a role in range condition. Nonnative perennial plants are less of a factor in Sonoran
desertscrub than in desert grasslands, and Sonoran desert shrubs, trees, and cacti are adapted to
surviving short-term drought.

The proposed grazing for these allotments is a maximum utilization level of 45 percent, above the 30
percent for CFPO habitat as recommended in the guidance criteria. Livestock gathering activities
also occur in areas of unsurveyed habitat. We remain concerned about the potential adverse effects
to CFPOs in these allotments which are all degraded to various degrees, particularly since they
contain unsurveyed potential habitat near one of the highest known concentrations of CFPOs in
Arizona (the northwestern Tucson area).

Livestock grazing can reduce the structure and composition of vegetation communities below a site's
potential, and reduce the suitability of the site as pygmy-owl habitat. Although grazing in
semidesert grassland and Chihuahuan Desert scrub can cause a decrease in grasses and an increase
in shrubby species (Bahre 1995, Holecheck et al. 1994), this effect has not been documented in
Sonoran Desert scrub. Grazing can result in reduced shrub cover (Webb and Stielstra 1979) and
reduced “desirable shrubs (Orodho et al. 1990) in Mojave Desert scrub and Great Basin Desert
scrub, respectively. Browsing of shrubs and young trees, trampling or browsing of saguaros and
their nurse plants (Abouhalder 1992), and adverse effects to soils and cryptobiotic crusts can alter
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the structure and composition of Sonoran Desert scrub. Reduction in shrub, tree, and columnar cacti
cover and regeneration would degrade pygmy-owl habitat.

Potential Effects of Livestock Grazing on Saguaros

Effects to saguaros and their nurse plants resulting from grazing have been studied by several
authors in Sonoran Desert scrub in Arizona. Saguaros may be affected both directly and indirectly
by grazingactivities. Direct impacts may occur from trampling of young saguaros, grazing of nurse
plants which results in reduction or removal of protective cover, or grazing of the young saguaros
themselves (Abouhalder 1989). Abouhalder (1989) noted statistical differences in the age structure
of saguaros between grazed and ungrazed areas of Saguaro National Monument, which he attributed
to the Monument's grazing history. Nurse plants, which shade sensitive saguaro seedlings (Shreve
1931), may be reduced by grazing, and germination sites may be adversely altered due to soil
compaction, erosion, and reduced infiltration. Benson (1982) noted that seedbeds of saguaros have
been locally obliterated by grazing. Neiring et al. (1963) found that enhanced reproduction of
saguaros on slopes was correlated with reduced localized 1evels of grazing.

Potential Effects of Livestock Grazing on Fire Frequency

Livestock grazing in desert scrub communities shows mixed effects on fire frequency and behavior.
Weedy nonnative plants, split grass (Schismus barbatus), checker fiddleneck (Admsinckia
intermedia), filaree (Erodium cicutarium), Sahara mustard (Brassica tournefortii), and cheatgrass
(Bromus rubens) may benefit from grazing, while native perennial bunchgrasses,

which are highly palatable grazing forage, may become less abundant (Berry and Nicholson 1984,
Kie and Loft 1990, Minnich 1994). When nonnative annual plants cure, they can form continuous
stands of fine fuels that carry fire. These fine fuels have resulted in increased fire frequency in
desert scrub (Rogers and Steele 1980, Minnich 1994). While livestock grazing has contributed to
the spread of nonnative annuals into desert scrub communities, livestock grazing can also reduce
fuel loads, making it less likely that fire will occur. The alteration of fire regimes may have either
positive or negative effects to listed species, but it is generally deleterious to ecosystem functioning
(Bahre 1991).

Many desert shrubs and cacti, including saguaro, are poorly adapted to fire and decline in burned
areas. Any activity that has the potential to increase fire frequency or intensity may result in a
reduction of pygmy-owl nesting structures.

Potential Effects of Livestock Grazing on Prey Species

Livestock grazing can affect densities of potential pygmy-owl prey. Jones (1981) found that grazing
reduced lizard abundance and variety in a number of habitats in western Arizona. Pianka (1966)
discussed the importance of vegetation structure, and found vegetation communities with increased
plant structures supported more lizard species than those with less structure. In general, complex
vegetation communities with a high degree of species diversity and structural heterogeneity provide
habitat for many prey species including birds, insects, and mammals.

Pygmy-owls coexist with livestock grazing in Sonoran Desert scrub northwest of Tucson, in Altar
Valley southwest of Tucson, and in Mexico. It appears that although adverse effects to the pygmy-
owl and its habitat may occur from livestock grazing activities, the birds are at least somewhat
tolerant of this type of disturbance.

Summary of Effects
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Livestock grazing has the potential to adversely affect pygmy-owl habitat by changing the structure
and/or composition of the vegetation community. Such alteration may include the trampling and
browsing of vegetation cover, including saguaros and their nurse plants. Grazing may also lead to
the reduction of cryptobiotic crusts and increase soil compaction, which may result in increased soil
erosion, reduced water infiltration rates, increased runoff, and subsequently leave less water for
plant production. Changes in the vegetation community can result in decreased pygmy-owl prey
base, increased susceptibility of pygmy-owls to aerial predators, lack of suitable nesting structures,
and habitat fragmentation.

The proposed project area encompasses a large portion of the historical range of this species, and
includes areas historically occupied by CFPOs. You have indicated that allotments in the project
area encompass potential habitat for this species; however, surveys completed to date have been
limited and it is not possible to ascertain occupancy on the Forest. We believe the potential exists
for CFPOs to occur on some of your allotments and that they could be adversely affected by the
proposed action when grazing and associated activities exceed levels within the updated guidance
criteria. Loss of vegetation essential for foraging and cover from aerial predators, as well as the
potential decrease in nesting cavities due to the loss of saguaros and browsing on mesquite, and
suppression of riparian tree regeneration, as documented by you, could adversely affect this species
in those allotments exceeding guidance criteria levels.

CUMULATIVE EFFECTS

Cumulative effects are those adverse effects of future State, Tribal, local government, and private
actions that are reasonably certain to occur in the action area. Future Federal actions that are
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act.

Due to the extent of the lands in the project area administered by Federal agencies, particularly you
and the BLM, many of the actions that are reasonably expected to occur in the action area would be
subject to section 7 consultations; however, some activities are expected to occur on private and
State lands that are not subject to the section 7 process.

Development of non-Federal lands in the northwest Tucson and Marana area is on-going and
increasing in scope, presenting a significant threat to one of the highest known concentrations of
CFPOs in Arizona. Other activities expected to occur on non-Federal lands in potential CFPO
habitat include agricultural uses, continued grazing on private and State lands, and woodcutting.
Large-scale habitat fragmentation and loss of CFPO habitat near the Forest are expected to continue
into the next century and will further impact the owl. Lower elevation areas (below 1,200 m [4,200
ft]) within the Forest may become increasingly important habitat for this species and may provide
vital linkages and connectivity as adjacent areas are developed and become unsuitable to CFPO
needs. State lands and other areas that are currently suitable habitat may also be developed, further
impacting this species. Recreational activities will undoubtably increase as more people move into
the area and as the population of the region increases; these activities will further impact the CFPO
and its habitat.

Cumulative effects for potential CFPO habitat in riparian areas (specifically) are similar to those as
described in the Gila topminnow discussions.

CONCLUSION



Mr. John McGee 61

After reviewing the current status of the cactus ferruginous pygmy-owl, the environmental baseline
for the action area, the effects of the proposed action, and the cumulative effects, it is our biological
opinion that the proposed action is not likely to jeopardize the continued existence of the cactus
ferruginous pygmy-owl. Critical habitat is not designated; therefore, none will be affected. We
based our conclusion on the following:

1. CFPO nesting is not known to occur on the Forest.
2. CFPO appear to co-exist with well-managed livestock grazing.

3. You have surveyed the majority of suitable CFPO habitat on the Forest and nesting CFPO have
not been located.

4. The telemetered CFPO located on the Jarillas allotment was a dispersing juvenile. This is the one
instance in which a CFPO has been known to use vegetation in areas above 4,000' in elevation; it is
an unusual occurrence. This bird’s continuing status is unknown, as the transmitter it was carrying
quit functioning soon after the bird’s detection on the allotment.

5. The CFPO detected on the Rincon/Aqua Verde allotment exhibited behavior consistent with a
non-nesting, dispersing bird.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. “Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2) taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

We do not anticipate the proposed action will result in incidental take of the cactus ferruginous

pygmy-owl because no nesting pygmy-owls are currently known to occur on the Forest.
CONSERVATION RECOMMENDATIONS

We recommend the following:

1. Adopt average utilization rates of 35 to 40 percent year-long for areas that contain potential to

support CFPO. This utilization standard could be used until further research or literature review

reveals that a different level is appropriate to maintain or improve CFPO habitat conditions (food,
cover, breeding, and space for population growth and normal behavior).
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2. In cooperation with us and/or AGFD, conduct further CFPO surveys in Forest-administered,
high-quality CFPO habitat areas, for the next two consecutive years (2003 and 2004), and then re-
survey these areas every fourth year until 2012 (the life of this opinion). You could add this
information and results to your annual report to us.

3. In cooperation with us, AGFD, BLM, and others, meet annually to revise as appropriate your
CFPO habitat assessment methodology as new information is gathered and analyzed. You could
narrow your focus to those vegetation communities found on the Forest in potentially suitable CFPO
habitat where grazing and associated activities might take place. The range site guides from the
Natural Resource Conservation Service may be useful in this assessment.

4. Aid, conduct, or help fund surveys annually in all suitable CFPO habitat on the Forest where
grazing activities will take place. You could conduct all surveys using the protocol recommended
by us at the time surveys are to be conducted. If a CFPO is found, you could reassess your proposed
action with regard to adverse effects to the species.

5. In allotments supporting saguaro, consider using BLM’s method for tracking saguaro recruitment
(our BO 2-21-94-F-192-R2, dated July 30, 2002).

In order for us to be kept informed of actions minimizing or avoiding adverse effects or benefitting
listed species, we request notification of implementation of any conservation actions.

(Note: Surveys or other activities that involve capture or other forms of take of this species require
appropriate permits from us and the Arizona Game and Fish Department).

Southwestern willow flycatcher (Empidonax traillii extimus)
STATUS OF THE SPECIES

We listed the southwestern willow flycatcher as endangered, without critical habitat, on February
27, 1995 (Service 1995). We are currently redesignating critical habitat for the species.

The southwestern willow flycatcher is a small grayish-green passerine bird (Family Tyrannidae)
measuring approximately 5.75 inches in length. It has a grayish-green back and wings, whitish
throat, light gray-olive breast, and pale yellowish belly. Two white wingbars are visible (juveniles
have buffy wingbars). The eye ring is faint or absent. The upper mandible is dark, and the lower is
light yellow grading to black at the tip. The song is a sneezy fitz-bew or a fit-a-bew, and the call is a
repeated whitt.

The southwestern willow flycatcher is one of four currently recognized willow flycatcher subspecies
(Phillips 1948, Unitt 1987, Browning 1993). It is a neotropical migrant that breeds in the
southwestern U.S. and migrates to Mexico, Central America, and possibly northern South America
during the non-breeding season (Phillips 1948, Stiles and Skutch 1989, Peterson 1990, Ridgely and
Tudor 1994, Howell and Webb 1995). The historical breeding range of the southwestern willow
flycatcher included southern California, Arizona, New Mexico, western Texas, southwestern
Colorado, southern Utah, extreme southern Nevada, and extreme northwestern Mexico (Sonora and
Baja) (Unitt 1987).

Declining southwestern willow flycatcher numbers have been attributed to loss, modification, and
fragmentation of riparian breeding habitat, loss of wintering habitat, and brood parasitism by the
brown-headed cowbird (Molothrus ater) (Sogge et al. 1997). Habitat loss and degradation are
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caused by a variety of factors, including urban, recreational, and agricultural development, water
diversion and groundwater pumping, channelization, dams, and livestock grazing. Fire is an
increasing threat to willow flycatcher habitat (Paxton et al. 1996), especially in monotypic saltcedar
vegetation (DeLoach 1991) and where water diversions and/or groundwater pumping desiccates
riparian vegetation (Sogge et al. 1997). Willow flycatcher nests are parasitized by brown-headed
cowbirds which lay their eggs in the host’s nest. Feeding sites for cowbirds are enhanced by the
presence of livestock and range improvements such as waters and corrals; agriculture; urban areas;
golf courses; bird feeders; and trash areas. These feeding areas, when in close proximity to
flycatcher breeding habitat, especially when coupled with habitat fragmentation, facilitate cowbird
parasitism of flycatcher nests (Tibbitts et al. 1994).

The southwestern willow flycatcher breeds in dense riparian habitats from sea level in California to
around 8,000 feet in Arizona and southwestern Colorado. Historical egg/nest collections and species
descriptions throughout its range describe the southwestern willow flycatcher's widespread use of
willow (Salix spp.) for nesting (Phillips 1948, Phillips et al. 1964, Hubbard 1987, Unitt 1987).
Currently, southwestern willow flycatchers primarily use Geyer willow, Goodding’s willow,
boxelder (Acer negundo), saltcedar (Tamarix spp.), Russian olive (Elaeagnus angustifolio) and live
oak (Quercus agrifolia) for nesting. Other plant species less commonly used for nesting include:
buttonbush (Cephalanthus spp.), black twinberry (Lonicera involucrata), cottonwood (Populus
spp.), white alder (4/nus rhombifolia), blackberry (Rubus ursinus), and stinging nettle (Urtica spp.).
Based on the diversity of plant species composition and complexity of habitat structure, four basic
habitat types can be described for the southwestern willow flycatcher: monotypic willow, monotypic
exotic, native broadleaf dominated, and mixed native/exotic (Sogge et al.1997).

Open water, cienegas, marshy seeps, or saturated soil are typically in the vicinity of flycatcher
territories and nests; flycatchers sometimes nest in areas where nesting substrates are in standing
water (Maynard 1995, Sferra et al. 1995, 1997). Hydrologic conditions at a particular site can vary
remarkably in the arid Southwest within a season and among years. At some locations, particularly
during drier years, water or saturated soil is only present early in the breeding season (i.e., May and
part of June). Total absence of water or visibly saturated soil has been documented at several sites
where the river channel has been modified (e.g. creation of pilot channels), where modification of
subsurface flows has occurred (e.g. agricultural runoff), or as a result of changes in river channel
configuration after flood events (Spencer et al. 1996).

Tamarisk is an important component of the flycatchers’s nesting and foraging habitat in Arizona. In
2000, 270 of the 303 known nests built were placed in a tamarisk tree (Paradzick et al. 2001). In
2001, 323 nests were built in tamarisk, 79 in willow, and 2 in cottonwood (Smith et al. 2001).

Throughout its range the southwestern willow flycatcher arrives on breeding grounds in late April
and May (Sogge et al. 1993, Sogge and Tibbitts 1992, Sogge and Tibbitts 1994, Muiznieks et al.
1994, Maynard 1995, Sferra et al. 1995, 1997). Nesting begins in late May and early June and
young fledge from late June through mid-August (Willard 1912, Ligon 1961, Brown 1988a,b,
Whitfield 1990, Sogge and Tibbitts 1992, Sogge et al. 1993, Muiznieks et al. 1994, Whitfield 1994,
Maynard 1995). Southwestern willow flycatchers typically lay three to four eggs per clutch (range =
2to 5). Eggs are laid at one-day intervals and are incubated by the female for approximately 12

days (Bent 1960, Walkinshaw 1966, McCabe 1991). Young fledge approximately 12 to 13 days
after hatching (King 1955, Harrison 1979). Typically one brood is raised per year, but birds have
been documented raising two broods during one season and renesting after a failure (Whitfield 1990,
Sogge and Tibbitts 1992, Sogge et al. 1993, Sogge and Tibbitts 1994, Muiznieks et al. 1994,
Whitfield 1994, Whitfield and Strong 1995 ). The entire breeding cycle, from egg laying to
fledging, is approximately 28 days.
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Brown-headed cowbird parasitism of southwestern willow flycatcher broods has been documented
throughout its range (Brown 1988a,b, Whitfield 1990, Muiznieks et al. 1994, Whitfield 1994, Hull
and Parker 1995, Maynard 1995, Sferra et al. 1995, Sogge 1995b). Where studied, high rates of
cowbird parasitism have coincided with southwestern willow flycatcher population declines
(Whitfield 1994, Sogge 1995a,c) or, at a minimum, resulted in reduced or complete nesting failure at
a site for a particular year (Muiznieks et al. 1994, Whitfield 1994, Maynard 1995, Sferra et al. 1995,
Sogge 1995a,c). Cowbird eggs hatch earlier than those of many passerine hosts, thus giving cowbird
nestlings a competitive advantage (McGeen 1972, Mayfield 1977a,b, Brittingham and Temple
1983). Flycatchers can attempt to renest, but it often results in reduced clutch sizes, delayed
fledging, and reduced nest success (Whitfield 1994).

Southwestern willow flycatcher territory size likely fluctuates with population density, habitat
quality, and nesting stage. Estimated territory sizes are 0.59 to 3.21 acres for monogamous males
and 2.72 to 5.68 acres for polygynous males at the Kern River (Whitfield and Enos 1996), 0.15 to
0.49 acres for birds in a 1.48 to 2.22 acre patch on the Colorado River (Sogge 1995c¢), and 0.49 to
1.24 acres in a 3.71 acre patch onthe Verde River (Sogge 1995a). Territories are established within
a larger patch of appropriate habitat sufficient to contain several nesting pairs of flycatchers. These
birds appear to be semi-colonial nesters.

Unitt (1987) documented the loss of more than 70 southwestern willow flycatcher breeding locations
rangewide (periphal and core drainages within its range) estimating the rangewide population at 500
to 1,000 pairs. In 1999, there were182 known southwestern willow flycatcher breeding sites in
California, Nevada Arizona, Utah, New Mexico, and Colorado (all sites from 1993 to 1999 where a
resident flycatcher has been detected) holding approximately 915 territories. Sampling errors may
bias population estimates positively or negatively (e.g., incomplete survey effort, double-counting
males/females, composite tabulation methodology, natural population fluctuation, and random
events) and it is likely that the total breeding population of southwestern willow flycatchers
fluctuates. Numbers have increased over the last few years; however, they are consistent with the
1987 estimate that 500 to 1,000 pairs probably exist. About 50 percent of the 915 territories found
throughout the subspecies range were located at three locations (U-Bar Ranch - NM, Roosevelt Lake
- AZ, and San Pedro/Gila confluence - AZ).

The distribution of breeding groups is highly fragmented, with groups often separated by
considerable distances (e.g. in Arizona, approximately 55 miles straight-line distance between
breeding flycatchers at Roosevelt Lake, Gila Co., and the next closest breeding groups known on
either the San Pedro River, Pinal Co. or Verde River, Yavapai Co.). To date, survey results reveal a
consistent pattern rangewide--the southwestern willow flycatcher population is comprised of
extremely small, widely-separated breeding groups including unmated individuals.

The largest concentrations of willow flycatchers in Arizona in 2000 were near the confluence of the
Gila and San Pedro rivers (219 flycatchers, 119 territories); at the inflows of Roosevelt Lake (207
flycatchers, 115 territories); Gila River, Safford area (30 flycatchers, 15 territories); Topock Marsh
on the Lower Colorado River (25 flycatchers, 15 territories); Verde River at Camp Verde (9
flycatchers, 5 territories); Alpine/Greer on the San Francisco River/Little Colorado River (7
flycatchers, 5 territories); Alamo Lake on the Bill Williams River (includes lower Santa Maria and
Big Sandy river sites) (44 flycatchers, 24 territories); Big Sandy River, Wikieup (23 flycatchers, 16
territories) and Lower Grand Canyon on the Colorado River (14 flycatchers, 8 territories) (Paradzick
etal. 2001).

Unitt (1987) concluded that “...probably the steepest decline in the population level of E. ¢. extimus
has occurred in Arizona... Historical records for Arizona indicate the former range of the
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southwestern willow flycatcher included portions of all major river systems (Colorado, Salt, Verde,
Gila, Santa Cruz, and San Pedro) and major tributaries, such as the Little Colorado River and
headwaters, and White River.

In 2001, 635 resident flycatchers were detected within 346 territories at 42 sites along 11 drainages
statewide (Smith et al. 2001). The lowest elevation where territorial pairs were detected was Topock
Marsh on the Lower Colorado River (459 feet) and the highest elevation was at the Greer River
Reservoir (8,203 feet).

Just after listing in 1996, 145 territories were known to exist in AZ. In 2001, 346 territories were
detected. The majority of this increase has occurred at Roosevelt Lake and at San Pedro/Gila River
confluence. Survey effort was a larger factor in detecting more birds at San Pedro/Gila confluence,
but the Roosevelt population has grown as habitat has developed in conservation pool of the
reservoir. While numbers have increased, distribution has not changed dramatically.

In 2001, a total of 426 nesting attempts were documented in Arizona at 40 sites (Smith et al. 2001).
Of the 329 attempts that were monitored, 191 fledged young, 114 failed, and 24 had unknown
outcomes. Causes of nest failure included predation (n=82), nest abandonment (n=10), brood
parasitism (n=6), infertile clutches (n=12), weather (n=2), and other causes (n=1). Cowbirds may
have contributed to other abandoned nests, but no direct evidence was detected.

Intensive nest monitoring efforts in California, Arizona, and New Mexico have shown that cowbird
parasitism and/or predation can often result in failure of the nest; reduced fecundity in subsequent
nesting attempts; delayed fledging; and reduced survivorship of late-fledged young. Cowbirds have
been documented at more than 90 percent of sites surveyed (Sogge et al. 1993, Camp Pendleton
1994, Muiznieks et al. 1994, Sogge and Tibbitts 1994, Whitfield 1994, Griffith and Griffith 1995,
Holmgren and Collins 1995, Kus 1995, Maynard 1995, McDonald et al. 1995, Sferra et al. 1995,
Sogge 1995a,b, San Diego Natural History Museum 1995, Stransky 1995, Griffith and Griffith 1996,
Skaggs 1996, Spencer et al. 1996, Whitfield and Enos 1996, Sferra et al. 1997, McCarthey et
al.1998). The probability of a southwestern willow flycatcher successfully fledging its own young
from a cowbird-parasitized nest is low (i.e. less than5 percent). Also, nest loss due to predation
appears consistent from year to year and across sites, generally in the range of 30 to 50 percent.
Documented predators of southwestern willow flycatcher nests identified to date include common
king snake (Lampropeltis getulus), gopher snake (Pituophis melanoleucos affinis), and Cooper’s
hawk (Accipiter cooperii) (Paxton et al. 1997, McCarthey et al. 1998, Paradzick et al. 2000).

Cowbird trapping has been demonstrated to be an effective management strategy for increasing
reproductive success for the southwestern willow flycatcher as well as for other endangered
passerines (e.g., least Bell's vireo [Vireo bellii pusillus], black-capped vireo [V. atricapillus], golden-
cheeked warbler [Dendroica chrysoparia]). It may also benefit juvenile survivorship by increasing
the probability that parents fledge birds early in the season. Expansion of cowbird management
programs may have the potential to not only increase reproductive output and juvenile survivorship
at source populations, but also to potentially convert small, sink populations into breeding groups
that contribute to population growth and expansion.

ENVIRONMENTAL BASELINE

The following determinations were based on historical records of species occurrence within
southeastern Arizona from the AGFD HDMS, field observations from your district biologists,
habitat surveys, and communications with species experts.
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Those allotments listed below constitute the action area for this species’ analysis. Based on areview
of the guidance criteria, site-specific information provided in your BA, and our knowledge of the
species in the action area, we agree with your effects determinations.

The guidance criteria for southwestern willow flycatcher states:
No Effect:

1. Livestock grazing on the allotment will not occur within any subwatershed that drains into
southwestern willow flycatcher habitat.

May Affect, Not Likely to Adversely Affect (must meet all of the of the criteria):

1. Livestock use will not occur within 5 miles of occupied habitat during the breeding season, or
will not occur within 2 miles if cowbird trapping and monitoring or an approved cowbird research
program is in place.

2. Livestock grazing in unoccupied suitable habitat will not reduce the suitability, nor reduce the
likelihood of suitable habitat to expand to the site’s potential.

3. No livestock grazing will occur in potential habitat.

4. Subwatershed condition in the presence of livestock grazing will be maintained or improved and
indicators of watershed health and threatened and endangered species habitat demonstrate that
effects will be insignificant or discountable.

You determined that livestock grazing in the Happy Valley allotment, in the Santa Catalina EMA,
may adversely affect this species, because livestock grazing occurs in potential southwestern willow
flycatcher habitat.

Paige Creek is the only drainage on the Forest with limited potential to develop suitable habitat for
this species; it is currently not suitable habitat. Paige Creek lies within the Happy Valley allotment;
you note that most of the allotment is in moderately-high or high range condition. At least half of
the riparian area is excluded from livestock grazing. Riparian thickets of approximately 0.4 to 0.8
ha (one to two acres) are developing. Cottonwood comprises the majority species and a willow
component is developing.

EFFECTS OF THE ACTION

Livestock grazing can cause degradation of all riparian habitat components. Livestock overgrazing
is a leading cause of deterioration and loss of southwestern willow flycatcher habitat (USFWS 1993,
Tibbitts et al. 1994). Because more than half of Paige Creek’s riparian areas are excluded from
livestock grazing, these areas are assumed to possess the ability to develop into mature vegetation,
and this vegetation may or may not become suitable habitat for southwestern willow flycatcher. We
remain concerned about the riparian areas not presently excluded from livestock.

Other effects from livestock grazing may include disturbance or other livestock-associated activities.
Brown-headed cowbirds are attracted to livestock and their associated facilities (corrals, barns,
stockyards, bare ground). Cowbirds negatively impact the flycatcher’s breeding and reproductive
success and are one reason this species was listed. Currently, the southwestem willow flycatcher
does not occur on the Happy Valley allotment. Should southwestern willow flycatcher begin to use
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Paige Creek, the presence of cowbirds will become an important concern. Positive factors of the
Happy Valley allotment are its moderately-high to high range condition and livestock grazing-
excluded riparian areas.

CUMULATIVE EFFECTS

Cumulative effects are those adverse effects of future State, Tribal, local government, and private
actions that are reasonably certain to occur in this biological opinion. Future Federal actions that are
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act.

CONCLUSION

After reviewing the current status of the southwestern willow flycatcher, the environmental baseline
for the project area, the effects of the proposed action, and cumulative effects, it is our biological
opinion that the proposed action is not likely to jeopardize the continued existence of the
southwestern willow flycatcher. Critical habitat has not been redesignated for this species; thus,
none will be affected. We based our conclusion on the following:

1. Southwestern willow flycatchers are not currently known to occur on the Forest.

2. Paige Creek (Happy Valley allotment) supports potential southwestern willow flycatcher habitat,
especially in areas excluded from livestock grazing and associated streamside effects. Range
condition on this allotment is moderately high to high. Over time, Paige Creek could develop
suitable habitat and may be occupied by southwestern willow flycatcher in the future.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. Harm is further defined by us to include significant habitat modification or
degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. Harass is defined by us as intentional
or negligent actions that create the likelithood of injury to listed species to such an extent as to
significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding or sheltering. Incidental take is defined as take that is incidental to, and not the purpose of,
the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2), taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

We do not anticipate that the proposed action will result in incidental take of the southwestern
willow flycatcher for the following reasons:

1. More than half of the riparian area in the Happy Valley allotment is fenced from livestock use.

2. Southwestern willow flycatcher habitat is still developing and may or may not become occupied
as it matures.

3. Southwestern willow flycatchers are not known to occur on the Forest.
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CONSERVATION RECOMMENDATIONS
We recommend the following:
1. Work with us and AGFD to conduct or help fund surveys in potential southwestern willow
flycatcher habitat on the Forest annually to detect presence, especially in Paige Creek on the Happy
Valley allotment.

2. Work with us and AGFD to exclude the remainder of the riparian areas (especially on Paige
Creek) from livestock grazing.

3. Work with us and AGFD, and others, toward riparian restoration of Forest riparian areas in the
Santa Rita, Tumacacori, and Santa Catalina EMAs.

4. Work with us and others in implementing the southwestern willow flycatcher recovery plan,
when issued.

In order for us to be kept informed of actions minimizing or avoiding adverse effects or benefitting
listed species or their habitats, we request notification of the implementation of any conservation
recommendation.

(Note: Surveys or other activities that involve capture or other forms of take of this species require
appropriate permits _from us and the applicable state Game and Fish Department).

FISH

Gila chub (Gila intermedia) with critical habitat - Conference for Proposed Species

STATUS OF THE SPECIES AND CRITICAL HABITAT

We proposed the Gila chub (Gila intermedia) as endangered with critical habitat on August 9, 2002
(USFWS 2002). Historically, Gila chub have been recorded in approximately 30 rivers, streams,
and spring-fed tributaries throughout the Gila River basin in southwestern New Mexico, central and
southeastern Arizona, and northern Sonora, Mexico (Miller and Lowe 1967; Rinne and Minckley
1970; Minckley 1973; Rinne 1976; DeMarais 1986; Bestgen and Propst 1989). Today the Gila chub
has been restricted to small isolated populations scattered throughout its historical range.

The Gila chub is a member of the minnow family Cyprinidae. The Gila chub is small-finned, deep-
bodied, chubby (chunky), and darkly colored (sometimes lighter on belly; diffuse lateral band(s) are
rarely present). Adult males average about 150 millimeters (6 in) in total length; females can exceed
200 mm (8 in). Scales are course, large, thick, and broadly overlapped, and radiate out from the
base. Lateral-line scales usually number greater than 61 and less than 80. There are usually eight
(rarely seven or nine) dorsal and anal fin-rays; pelvic fin-rays typically number eight, but sometimes
nine. Gila chub commonly inhabit pools in smaller streams, springs, and cienegas, and can survive
in small artificial impoundments (Miller 1946; Minckley 1973; Rinne 1975).

Baird and Girard (1854:28) published a description of the Gila chub, as (Gila gibbosa) based on the
type specimen collected in 1851 from the Santa Cruz River. For nomenclature reasons, the name
was changed by Girard to (7igoma intermedia) in 1856, working with specimens from the San Pedro
River. Despite that and other name changes, the Gila chub as been recognized as a distinct species
since the 1850s, with the exception of a short period in the mid-1900's when it was placed as a
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subspecies of Gila robusta (Miller 1945). For the past 30 years, (Gila intermedia) has been
recognized as a full monotypic species, separate from the polytypic species (Gila robusta), both
currently accepted as valid (Robins 1991, Mayden et al. 1992).

Gila chub can survive in larger stream habitat such as the San Carlos River, and artificial habitats,
like the Buckeye Canal (Stout et al. 1970; Rinne 1976). The Gila chub interact with spring and
small stream fishes regularly (Meffe 1985), but are usually restricted to deeper waters (Minckley
1973). Adults often are found in deep pools and eddies below areas with swift current, as in the Gila
chub habitats found in Bass Canyon and Hot Springs in the Muleshoe Preserve area. Young-of-the-

year inhabit shallow water among plants or eddies, while older juveniles use higher velocity stream
areas (Minckley 1973, 1991).

The reason for the decline of this fish is due to habitat loss and invasion of nonnative fish species
which includes; past and current dewatering of rivers, springs, and cienegas, diversion of water
channels, impoundments, regulation of flow, and land management practices. All of these activities
have promoted erosion and arroyo formation and the introduction of predacious and competing
nonnative fish species (Miller 1961, Minckley 1985). Life history information can be found in the
status review (Weedman 1996), the proposed rule (USFWS 2002), and references cited there.

Riparian and aquatic communities across the southwest have been degraded or destroyed by human
activities (Hastings 1959; Hastings and Turner 1965; Henderickson and Minckley 1984). Humans
have affected southwestern riparian systems over a period of several hundred years.

Eighty-five to 90 percent of the Gila chub’s habitat has been degraded or destroyed, and much of it
is unrecoverable. Only 29 extant populations of Gila chub remain; all but one are small, isolated,
and threatened. The current status of the Gila chub is poor and declining.

In New Mexico, the only drainage where the Gila chub occurs is Turkey Creek. They were last
documented in the summer of 2001. In Arizona, small remnant populations remain in several
tributaries of the upper Verde River, San Pedro River, San Carlos River, Blue River, San Francisco
River, Agua Fria, and the Gila River.

In the Verde River Basin, Walker and Spring Creek populations (Yavapai County) are considered as
stable-threatened populations, and the status of the Williamson Valley Wash population is unknown.
The Santa Cruz River has three tributaries with extant populations of Gila chub: Sabino Canyon
(Pima County) and Sheehy Spring (Santa Cruz County) have unstable-threatened populations, and
Cienega Creek (Pima and Santa Cruz counties) has the only known stable-secure population of Gila
chub in existence. The San Pedro River Basin has three extant, stable-threatened populations in
Redfield Canyon (Graham and Pima counties), O’Donnell Creek (Santa Cruz County), and Bass
Canyon (Graham and Cochise counties). The status of the Gila chub in the Babocomari River,
(Santa Cruz and Cochise counties), is unknown. The San Carlos River and the Blue River, (Gila and
Graham counties), are on the San Carlos Apache Indian Reservation and are tributaries to the Gila
River. They are believed to have extant populations of Gila chub but information is not available to
us on the status of Gila chub in those drainages.

The San Francisco River has two tributaries with extant populations; Harden Cienega Creek and Dix
Creek in Greenlee County. The status of these two populations is unknown, but both are thought to
be small. The Agua Fria River has two tributaries with stable-threatened populations, Silver and
Sycamore creeks, (Yavapai County), as well as two unstable-threatened populations in Little
Sycamore Creek and Indian Creek (Yavapai County). In addition, there are two populations in the
Agua Fria River, Larry Creek and Lousy Canyon (Yavapai County), for which the population status
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is unknown. Two tributaries of the Gila River in Arizona have extant populations of Gila chub.
Eagle Creek (Graham and Greenlee counties) has an unstable-threatened population and Bonita
Creek (Graham County) has a stable-threatened population.

Reestablishment of Gila chub has been attempted in three Arizona sites; two are believed to be
extant. Lousy Canyon and Larry Creek (Yavapai County) are tributaries to the Agua Fria River and
were stocked with 200 Gila chub from Silver Creek in July 6, 1995. Both sites will require
monitoring to document success of the stockings. The third site, Turkey Creek (Santa Cruz County),
was stocked from Gardner Canyon (Cochise County) with 150 Gila chub in July 1988. In May
1995, no Gila chub or any other fish were captured during sampling surveys.

In Mexico, the current known distribution of Gila chub has been reduced to two small spring areas,
Cienega los Fresnos and Cienega la Cienegita, adjacent to the Arroyo los Fresnos (tributary to the
San Pedro River), within 2 km (mi) of the Arizona-Mexico border (Varela-Romero et al. 1992). No
Gila chub remain in the Mexican portion of the Santa Cruz River (Weedman et al. 1996).

The constituent elements of critical habitat are generalized descriptions and ranges of selected
habitat factors that are critical for the survival and recovery of Gila chub. The appropriate and
desirable level of these factors may vary seasonally and is highly influenced by site-specific
circumstances. Assessment of the presence/absence, level, or value of the constituent elements must
include consideration of the season of concern and the characteristics of the specific location. The
constituent elements are not independent of each other and must be assessed holistically, as a
functioning system, rather than individually. In addition, the constituent elements need to be
assessed in relation to larger habitat factors, such as watershed, floodplain, and streambank
conditions, stream channel morphology, riparian vegetation, hydrologic patterns, and overall aquatic
faunal community structure.

The primary constituent elements determined necessary for survival and recovery of the Gila chub
include, but are not limited to:

1. Perennial water found in small segments of headwaters, springs, or cienegas of smaller
tributaries.

2. Water temperature ranging from cool to warm, 13 to 24 degrees C (55 to 75 degrees F) with
sufficient dissolved oxygen, nutrients, and any other water related characteristics needed.

3. Water quality with lack of contaminants or any water quality characteristics adverse to Gila
chub health.

4. Food base consisting of invertebrates, filamentous (threadlike) algae, and insects.

5. Sufficient cover consisting of downed logs in the water channel, submerged large tree root
wads, undercut banks with sufficient overhanging vegetation, large rocks and boulders with
overhangs.

6. Habitat devoid of nonnative aquatic species detrimental to Gila chub or habitat in which
detrimental nonnatives are kept at a level which allows Gila chub to continue to survive and
reproduce. For example, the Muleshoe Preserve and the Sabino Canyon Gila chub
populations are devoid of nonnative aquatic species. The O’Donnell Creek Gila chub
population has continued to survive and reproduce despite the current level of nonnative
aquatic species present.
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7. Streams should maintain a natural, unregulated hydrograph that includes periodic natural
flooding. If flows are modified, then the stream should retain a hydrograph that
demonstrates an ability to support Gila chub.

ENVIRONMENTAL BASELINE

The following determinations were based on historical records of species occurrence within
southeastern Arizona from the AGFD HDMS, field observations from your district biologists,
habitat surveys, and communications from species experts.

Those allotments listed below constitute the action area for this species’ analysis. Based on areview
of the guidance criteria, site-specific information provided in your BA, and our knowledge of the
species in the action area, we agree with your effects determinations.

The guidance criteria for the Gila chub state:

May Affect, Not Likely to Adversely Affect (must meet all of the criteria):

1. Threatened and endangered species or their habitats are present within the allotment or the
subwatershed that drains the allotment.

2. Direct effects will be avoided by year-long exclusion of livestock from threatened and
endangered species habitats.

3. The subwatershed condition, in the presence of livestock grazing, will be maintained or improved
and indicators of watershed health and threatened and endangered species habitats demonstrate that
effects will be insignificant or discountable.

You determined that livestock grazing on 25 allotments may adversely affect this species. The
allotments are:

Santa Rita EMA: Apache Springs, Debaud, Gardner, Rosemont, Oak Tree I & II, Thurber, and
Greaterville.

Huachuca EMA: Canelo, O’Donnell, Papago/Z-Triangle,, Post Canyon, Sawtelle, and Wakefield.
Whetstone: Coal Mine, Knear, and Mescal.

Galiuro EMA: Bass Canyon, Bayless, Deer Creek, and San Pedro.

Winchester EMA: Rockhouse and Polecat.

Santa Catalina EMA: Cumero, Rincon/Aqua Verde, and Rockpile.

Within the proposed action area, the Gila chub currently occupies Sabino Canyon and O’Donnell
Creek. Within the proposed action area there is a total of 13.4 stream miles proposed for designation
of critical habitat.

Sabino Canyon has 11.0 miles of proposed critical habitat. Sabino Canyon is within the Santa

Catalina EMA and flows onto private property. Sabino Canyon currently supports one of the last
remaining stable Gila chub populations. In June 1999, Sabino Canyon’s aquatic habitat was restored
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with the cooperation of the Arizona Game and Fish Department. This restoration effort involved
removing all the nonnative green sunfish above the Sabino Canyon dam. Since the completion of
the restoration project Sabino Canyon has been monitored annually and thus far there have been no
collection of green sunfish. Currently, there is no authorized livestock grazing in Sabino Canyon.

O’Donnell Creek has 2.4 miles of proposed critical habitat. Portions of O’Donnell Creek are owned
by The Nature Conservancy and the remaining is on the Coronado National Forest. O’Donnell
Creek is within the Huachuca EMA. O’Donnell Creek lies within the Z Triangle allotment and is
currently excluded from livestock grazing through the 2003 season. O’Donnell Creek was restored
in July 2002, in a cooperative joint effort between The Nature Conservancy, Arizona Game and Fish
Department, and us. This restoration effort also involved removing nonnative green sunfish within
the designated critical habitat. In the summer of 2001, a wildland fire occurred in the O’Donnell
Creek watershed and some of the fencing on the Coronado National Forest land on O’Donnell Creek
was destroyed. This fencing was implemented to keep livestock out of O’Donnell Creek riparian
areas.

Redfield Canyon’s headwaters begin in the Galiuro Mountains and flows in a southwesternly
direction to the lower San Pedro River. Redfield Canyon is within the Galiuro EMA. The Redfield
Canyon allotment is now closed and there is no authorized livestock grazing. Redfield Canyon has
2.2 miles of proposed critical habitat which is one mile below the Coronado National Forest
boundary. Redfield Canyon does have all the necessary constituent elements to support the extant
Gila chub population. Annual monitoring of Redfield Canyon has occurred since 1988 and Gila
chub have been documented every year (Weedman 1996).

Cienega Creek’s headwaters originates in the Canelo Hills and drains in a northern direction with the
majority on Bureau of Land Management land. The only proposed critical habitat for Gila chub is
on BLM land which is six miles downstream from the nearest grazing allotment. The last
documented occurrence of Gila chub was in the summer of 2002.

EFFECTS OF THE ACTION

A general discussion of grazing within the various watersheds is provided in the Effects of the
Proposed Action Forestwide section and is incorporated here by reference. Adverse effects of
livestock grazing on native fishes of the Southwest, and of Gila chub in particular, have long been
recognized (Chamberlain 1904, Miller 1961, Henderickson and Minckley 1984, Minckley 1985,
Williams et al. 1985, Service 1989b, Clarkson and Wilson 1995). While some of the most serious of
those effects took place in the late 1800s, ongoing livestock grazing continues to exert adverse
effects on the remaining native fish species. Effects of ongoing grazing inhibit recovery from, and
are exacerbated by, the underlying habitat alteration and destruction that occurred as a result of
serious overgrazing of the late 1800s and early 1900s.

Effects of the livestock grazing program on Gila chub can be segregated into direct effects to fish
and effects to Gila chub habitat that result in indirect impacts to the species. Direct effects of
livestock grazing in the aquatic habitats of the above-mentioned drainages include trampling
(Roberts and White 1992) of Gila chub, particularly eggs and larval fish in the shallow margins of
the creeks. Eggs and larval fish may also be ingested by livestock drinking from the creek. Direct
effects could also occur to Gila chub as a result of range improvement project construction or
vegetation management projects in all of the occupied drainages.

Indirect effects include impacts from livestock grazing and associated activities that alter Gila chub
habitat quality or quantity. Indirect effects could occur in aquatic habitats where Gila chub occur or
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in the watershed of such habitats. Post Canyon, O’Donnell Creek, Cienega Creek, Turkey Creek,
Bass Springs, and Double R Creek are all within watersheds with riparian areas located upstream of
currently occupied Gila chub habitat where livestock grazing does occur.

Riparian areas in the action area experience specific effects from livestock grazing. Livestock
presence affects streambanks through chiseling, sloughing, compaction, and collapse and results in
wider and shallower stream channels (Armour 1977, Platts and Nelson 1985b, Platts 1990, Meehan
1991). This causes progressive adjustments in other variables of hydraulic geometry and results in
changes to the configuration of pools, runs, riffles, and backwaters; levels of fine sediments and
substrate embeddedness; availability of instream cover; and other fish habitat factors (Bovee 1982,
Rosgen 1994). It also changes the way in which flood flows interact with the stream channel and
may exacetbate flood damage to banks, channel bottoms, and riparian vegetation. These effects
occur at all levels of cattle presence, but increase as number of livestock and length of time the cattle
are present increase (Marlow and Pogacnik 1985). Damage begins to occur almost immediately
upon entry of the cattle onto the streambanks and use of riparian zones may be highest immediately
following entry of cattle into a pasture (Goodman et al. 1989, Platts and Nelson 1985a). Vegetation
and streambank recovery from long rest periods may be lost within a short period following grazing
reentry (Duff 1979). Bank configuration, soil type, and soil moisture content influence the amount
of damage with moist soil being most vulnerable to damage (Marlow and Pogacnik 1985, Platts
1990). Cattle presence on streambanks retards rehabilitation of previous damage as well as causing
additional alteration (Platts and Nelson 1985a). Channel erosion in the form of downcutting or
lateral expansion may result (Heede and Rinne 1990, Bureau 1990).

Cattle grazing in and on riparian vegetation may cause changes in the structure, function, and
composition of the riparian community (Szaro and Pase 1983, Warren and Anderson 1987, Platts
1990, Schulz and Leininger 1990, Schulz and Leininger 1991, Stromberg 1993a). Species diversity
and structural diversity may be substantially reduced and nonnative plant species may be introduced
and spread in cattle feces. Reduction in riparian vegetation quantity and health, and shifts from deep
rooted to shallow rooted vegetation contribute to bank destabilization and collapse and production of
fine sediment (Meehan 1991).

Loss of riparian shade results in increased fluctuation in water temperatures with higher summer and
lower winter temperatures (Karr and Schlosser 1977, Platts and Nelson 1989). Increased water
temperature fluctuations may adversely affect larval Gila chub. Larvae have a much more limited
thermal range than do adults and exhibit subtle habitat shifts to accomplish thermal regulation.
Increasing temperature fluctuations in shallow edgewater areas may cause direct mortality of larvae
through thermal shock or may cause larvae to move out into deeper, faster water where they are
more vulnerable to predation or to being swept downstream.

Increases in nutrients in streams have been documented to result from livestock grazing (Kauffman
and Krueger 1984). Increased nutrients may beneficially affect Gila chub through increased food
production. Given the habitat used by Gila chub, the species apparently requires a high level of
dissolved oxygen. Excessive nutrient input and resulting algal growth may result in temporary
conditions of oxygen depletion with resulting stress or death to individual Gila chub.

Litter is reduced by trampling and chuming into the soil, reducing cover for soil, plants, and wildlife
(Schulz and Leininger 1990). The capacity of the riparian vegetation to filter sediment and
pollutants to prevent their entry into the river and to build streambanks is reduced (Lowrance et al.
1984, Elmore 1992).
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Increased sediment production and transport is probably the most commonly acknowledged effect of
livestock grazing (Platts 1990, Mechan 1991, Johnson 1992, Weltz and Wood 1994). Adverse
effects of stream sedimentation to fish and fish habitat have been extensively documented (Murphy
et al. 1981, Wood et al. 1990, Newcombe and MacDonald 1991, Barrett 1992, Megahan et al. 1992).
Adult and juvenile Gila chub are not inordinately sensitive to moderate amounts of sediment;
however, excessive sedimentation may cause channel changes that are adverse to the species.
Excessive sediment may fill backwaters that provide larval and juvenile Gila chub habitat.

Excessive sediment may smother invertebrates, reducing Gila chub food production and availability,
and related turbidity may reduce Gila chub ability to see and capture food.

Reduction in aquatic habitat complexity due to livestock grazing effects is probably the most
important adverse effect to Gila chub. Habitat complexity allows partitioning of habitat among the
various fish species and their life stages. Reduction of habitat complexity increases inter-species
and inter-lifestage conflicts. It also exacerbates the adverse effects of generalistic nonnative species
on native species (Bestgen 1986, Rinne and Minckley 1991, Baltz and Moyle 1993, Douglas et al.
1994). Most nonnative species in the proposed action area are predatory, and decreased habitat
complexity results in decreased hiding cover, making predator-naive native species more vulnerable
to predation (Minckley 1983, Fraser et al. 1987). Cover is an important factor in the ability of fish
species to avoid adverse effects from flooding (Bulkley and Pimentel 1983, Meffe 1984). Livestock
grazing and its attendant reduction in habitat complexity make Gila chub more vulnerable to death
and displacement from flooding, at the same time that livestock effects on the watershed and
streambanks contribute to increased flood volume, velocity, and abrasive power.

Physical damage to streambanks and channels in conjunction with loss or reduction of riparian
vegetation may change the timing and magnitude of streamflow (Stabler 1985, Meehan 1991).
Flood flows may increase in volume and decrease in duration, and low flows may decrease in
volume and increase in duration. Cattle trampling and grazing of the riparian corridor makes banks
and vegetation more susceptible to severe damage during catastrophic flooding (Platts et al. 1985).

The proposed action also includes range improvement projects, such as fence maintenance and
construction and water developments. These projects are primarily designed to distribute cattle and
allow greater management capability. They can result in improved range condition and watershed
condition if stocking rates are not increased. Localized temporary disturbance from construction of
pipelines, fences, and other projects would cause negligible and localized increases in erosion and
runoff. Of greater concern are development and maintenance of stock tanks, which may support
populations of nonnative fishes, or may provide habitat into which nonnative fishes may be
introduced as sport fish or for other purposes. These fish may subsequently be introduced into
occupied Gila chub habitat or may traverse drainages between stock tanks and the creek during
storm events. Of particular concern would be introduction of a nonnative species into areas where
Gila chub currently occur. Any new construction or reconstruction of roads to stock tanks would
facilitate public access and increase the chance that nonnative fish may be introduced or moved
among tanks.

The population of Gila chub in O’Donnell Creek is protected by a fenced exclosure. Some of the
exclosure fence on O’Donnell Creek burned during a 2002 wildfire. No grazing occurs in Sabino
Canyon, which is also occupied y Gila chub.

ANALYSIS OF EFFECTS TO CRITICAL HABITAT

Effects analyses must determine if the proposed action would destroy or adversely modify critical
habitat. "Destruction or adverse modification" means a direct or indirect alteration that appreciably
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diminishes the value of critical habitat for both the survival and recovery of a listed species. Such
alterations include, but are not limited to, alterations adversely modifying any of those physical or
biological features that were the basis for determining the habitat to be critical (50 CFR 402.02).

Changes in the watershed resulting from grazing can cause increased sedimentation, higher peak
flows and channel incisement, and lower base flows within the drainages with occupied Gila chub
habitat, and changes in riparian vegetation and channel morphology may cause injury and mortality
of Gila chub and adversely alter its habitat. Most precipitation falls at the higher elevations in the
various watersheds; however, watershed effects on the allotments should not be disregarded because
of the proximity of the allotments to occupied Gila chub habitat. Flows from higher elevations
traverse drainages in the allotments, which if degraded by grazing, may contribute elevated levels of
sediment and exhibit other characteristics of degraded watershed described above. This can effect
riparian function with occupied Gila chub habitat in the proposed action areas.

The direct effects of livestock grazing on critical habitat are (1) increased water temperatures as a
result of stream channels becoming wider and shallower, (2) loss of nutrients within in the stream
channel due to reduction of pools in number, size, and depth, (3) reduction in cover as a result of
livestock grazing on riparian vegetation which helps to increase water temperatures, and (4)
reduction of cover by banks sloughing off due to livestock trampling.

Critical habitat on O’Donnell Creek is fenced to exclude livestock. Although O’Donnell Creek
provides the necessary habitat for Gila chub and is currently protected from livestock grazing,
upland watersheds and their effects from livestock grazing should not be disregarded. These upland
watershed effects can indirectly effect occupied Gila chub habitat downstream. It has been observed
that the upper portion of O’Donnell Creek is severely degraded. This portion of O’Donnell Creek is
privately owned and there is no quantitative data on streambank and channel condition; however, the
effects from livestock grazing in this upper portion could indirectly impact the Gila chub critical
habitat downstream.

Sabino Canyon and its upper watershed are excluded from livestock grazing. Due to its canyon-like
topography, it is inadequate for livestock grazing. There have been no nonnative aquatic species
documented in the upper watershed of Sabino Canyon, and the riparian habitat cumrently has all the
necessary constituent elements to support Gila chub. In addition, due to its remoteness in the upper
watershed, it provides additional habitat protection for the Gila chub by preventing livestock access
due to its rugged terrain.

CUMULATIVE EFFECTS

Cumulative effects are those adverse effects of future non-Federal (State, Tribal, local government,
and private) actions that are reasonably certain to occur in the project area. Future Federal actions
would be subject to the consultation requirements established in section 7 of the Act; therefore, are
not considered cumulative to the proposed project. Effects of past Federal and private actions are
considered in the Environmental Baseline.

Cumulative effects to Gila chub include ongoing activities in the watershed such as livestock
grazing and associated activities outside of the allotments addressed herein, irrigated agriculture,
groundwater pumping, stream diversion, bank stabilization, channelization, and recreation. Some of
these activities, such as irrigated agriculture, are declining and are not expected to contribute
substantially to cumulative long-term adverse effects to the Gila chub.
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Other activities, such as recreation are increasing. Increasing recreational, residential, or
commercial use of the private lands near the riparian areas will likely result in increased cumulative
adverse effects to occupied Gila chub habitat through increased water use, increased pollution, and
increased alteration of the streambanks through riparian vegetation suppression, bank trampling, and
erosion.

In 1991, the American Fisheries Society adopted a position statement regarding cumulative effects
of small modifications to fish habitat (Burns 1991). That statement concludes that accumulation of
localized or small impacts, often from unrelated human actions, pose a serious threat to fisheries. It
also points out that some improvement efforts to fish habitat may not result in cumulative increases
in status of the species but instead may simply mitigate cumulative habitat alterations from other
activities.

CONCLUSION

After reviewing the current status of Gila chub, the environmental baseline for the action area, the
effects of the proposed action and the cumulative effects, it is our conference opinion that the action,
as proposed, is not likely to jeopardize the continued existence of the proposed endangered Gila
chub and is not likely to destroy or adversely modify proposed critical habitat. We based our
conclusion on the following:

1. Grazing does not occur in Sabino Canyon, which is occupied by Gila chub and proposed as
critical habitat.

2. O’Donnell Creek, which is occupied by Gila chub and proposed as critical habitat, is fenced to
exclude livestock grazing on Forest lands.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. “Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2) taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

If this conference opinion is adopted as a biological opinion following listing, these measures, with
their implementing terms and conditions, will be nondiscretionary, and must be undertaken by you
so that they become binding conditions of any grant or permit issued to any applicants, as
appropriate, for the exemption in section 7(0)(2) to apply. You have a continuing duty to regulate
the activity covered by this incidental take statement. If you (1) fail to assume and implement the
terms and conditions or (2) fails to require any applicants to adhere to the terms and conditions of
the incidental take statement through enforceable terms that are added to the permit or grant
document, the protective coverage of section 7(0)(2) may lapse. To monitor the impact of incidental
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take, you must report the progress of the action and its impact on the species to us as specified in the
incidental take statement [50 CFR §402.14(1)(3)]

AMOUNT OR EXTENT OF TAKE

The anticipated level of take cannot be quantified as numbers of individual fish. Gila chub are a
short-lived, highly fecund species whose natural cycle includes large, rapid fluctuations that make
population estimates difficult to obtain and that mask changes due to take from human actions. In
addition, dead fish are seldom found due to their small size and rapid consumption by scavengers.
In cases where the extent of anticipated take cannot be quantified in terms of number of individuals,
we may anticipate take in terms of loss of food, cover, or other essential elements, such as water
quality or quantity (USFWS 1999). Increased water temperature will result from direct impacts
from livestock drinking stream water, widening of the stream channel due to movement of livestock
and associated grazing, and trampling and breakdown of streambanks, which all result in the water
column becoming shallow rather than deep.

1. Gila chub within the exclosure may be taken through harm if livestock enter the exclosure; take
will be considered to be exceeded if the following conditions occur:

a. Livestock grazing occurs within the exclosure at a level resulting in more than five percent
utilization of woody riparian species (measured as percentage of apical meristems within 2 m
(6 ft) of the ground grazed) and trampling, chiseling, or other physical impact by livestock on
more than 10 percent of the alterable streambanks by length. Exceeding these levels of
utilization and trampling will result in unacceptable impacts to occupied habitat and
individual Gila chub; or

b. The exclosure fence is cut, down, open, or non-functional for more than two weeks while
permitted livestock are in any adjacent pasture next to the exclosure, or for more than two
months in any given year if livestock are in a pasture that is not adjacent to the exclosure.
The concern here is that there still exists a potential for take by trespass cattle, because
fences are not inviolate. Exceeding these levels will result in unacceptable impacts to
occupied habitat and individual Gila chub.

2. For construction, development, or maintenance projects (e.g., reconstruction or maintenance of
existing fences across the stream channel or existing road and water development or maintenance in
connection with grazing activities) we anticipate that direct take of Gila chub will occur at a level
that will result in no more than 20 dead or dying fish of any species being observed near the activity,
or within 0.5 km (600 yards) downstream of the activity, during implementation or within three
hours of completion. If this level of mortality is exceeded, work shall be halted and consultation
reinitiated.

EFFECT OF INCIDENTAL TAKE

In this BO, we find the anticipated level of take is not likely to result in jeopardy nor adverse
modification of critical habitat for the Gila chub.

The prohibitions against taking Gila chub found in section 9 of the Act do not apply until the species
is listed; however, we recommend you implement the following reasonable and prudent measures.
If this conference opinion is adopted as a biological opinion following listing or critical habitat
designation, these measures, with their implementing terms and conditions, will be non-
discretionary.
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REASONABLE AND PRUDENT MEASURES & TERMS AND CONDITIONS

The following reasonable and prudent measures are necessary and appropriate to minimize take of
the Gila chub. In order to be exempt from the prohibitions of section 9 of the Act, you must comply
with their accompanying terms and conditions in regard to the proposed action. These terms and
conditions are nondiscretionary and implement the reasonable and prudent measures as described.
These measures shall apply to the Papago/Z-Triangle allotment.

1. Minimize direct mortality of Gila chub.
The following terms and conditions implement reasonable and prudent measure number 1:
a. The exclosure fence on O’Donnell Creek will be repaired by March 31, 2003.

b. Inspect and maintain the exclosure three times a year. Inspection reports from the permittees
may be used to accomplish this term and condition. The permittees will report their
inspection and maintenance work to the appropriate district annually. Livestock will be
removed from any exclosure immediately upon the permittee learning of such an event.
Notify us of your knowledge of any exclosure fence damage and any livestock intrusion into
the exclosures within 48 hours of your knowledge of such an event. Notification may be by
telephone, electronic transmission, facsimile, or letter. Include a brief summary of such
events in your annual reports to us.

2. Minimize the loss and alteration of occupied Gila chub habitat.
The following term and condition implements reasonable and prudent measure number 2:

All reasonable effort shall be made to minimize channel and floodplain alteration during any
repairs of the existing riparian fence in O’Donnell Creek. A brief, written report shall be
submitted to us within 60 days of completion of project activity. The report shall include
photographs of the project area before and after project implementation.

3. Continue to monitor Gila chub and its occupied habitat to document the level of take.
The following terms and conditions implement reasonable and prudent measure number 3:

a. During fence construction and maintenance and upon completion of these projects, you shall
monitor for and document the presence of dead fish or dying fish in and for 0.75 mile
downstream of the activity area. You will notify us immediately upon detection of any dying
fish of any species.

b. Records will be maintained of downed or damaged exclosure fencing along O’Donnell Creek
and incidents of livestock intrusion within the riparian areas. Reports should include dates of
observations, sightings of any livestock use, number of livestock, area ofuse, and any other
pertinent information. Copies of these reports will be sent annually to us. A monitoring plan
will be developed to detect levels and types of incidental take, as anticipated above. The
plan shall be developed in coordination with us and AGFD and provided to us in your March
2003 annual repott.

CONSERVATION RECOMMENDATIONS
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We recommend the following:
1. Coordinate with us in development and implementation of a recovery plan for the Gila chub.

2. Coordinate with us and the AGFD to translocate or introduce Gila chub into suitable habitat of
O’Donnell Creek watershed and Redfield Canyon watershed, enhancing the metapopulation that
exists in and around these drainages.

3. Conduct, or fund, or otherwise support comprehensive surveys for the Gila chub in all potential
or suitable habitats on the Forest.

4. Coordinate with us and AGFD to begin an aggressive program to control nonnative aquatic
species on the Forest.

5. Consider and use information on upland conditions in watersheds associated with native fish
during project planning to minimize potential effects of the proposed action to listed species.

In order for us to be kept informed of actions minimizing or avoiding adverse effects or benefitting
listed or proposed species, we request notification of implementation of any conservation actions.

This concludes the conference for the effects of proposed grazing on Gila chub on the Forest. You
may ask us to confirm the conference opinion as a biological opinion issued through formal
consultation if the proposed species is listed or critical habitat is designated. The request must be in
writing. If we review the proposed action and find there have been no significant changes in the
action as planned or in the information used during the conference, we will confirm the conference
opinion as the biological opinion for he project and no further section 7 consultation will be
necessary.

After listing or designation of critical habitat, or any subsequent adoption of this conference opinion,
the Federal agency shall request reinitiation of consultation if: 1) the amount or extent of incidental
take is exceeded, 2) new information reveals effects of the agency action that may affect the species
in a manner or to an extent not considered in the conference opinion, 3) the agency action is
subsequently modified in a manner that causes an effect to the species that was not considered in this
opinion, or 4) a new species is listed or critical habitat designated that may be affected by the action.

The incidental take statement provided in this conference opinion does not become effective until
the species is listed and the conference opinion is adopted as the biological opinion issued through
formal consultation. At that time, the proposed action will be reviewed to determine whether any
take of the proposed species has occurred. Modifications of the opinion and the incidental take
statement may be appropriate. No take of this species may occur between the listing of the species
and the adoption of this conference opinion as a biological opinion, or the completion of a
subsequent formal consultation.

(Note: If the species is listed, surveys or other activities that involve capture or other forms of take
of this species require appropriate permits from us and the applicable state Game and Fish
Department).

Gila topminnow (Poeciliopsis occidentalis occidentalis)

STATUS OF THE SPECIES
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We listed Gila topminnow as endangered in 1967 without critical habitat (USFWS 1967); it was
named Poeciliopsis occidentalis at that time. The species was later revised to include two
subspecies, P. 0. occidentalis and P. o. sonoriensis (Minckley 1969a, 1973). P. o. occidentalis is
known as the Gila topminnow, and P. o. sonoriensis is known as the Yaqui topminnow.
Poeciliopsis occidentalis, including both subspecies, is collectively known as the Sonoran
topminnow. Both subspecies are protected under the Act. Only Gila topminnow populations in the
United States, not those in Mexico, are listed under the Act.

Gila topminnow belong to a group of live-bearing fishes within the family Poeciliidae that includes
the familiar guppy (Poecilia reticulata), which is not native to the Gila basin. Males are smaller
than females, rarely greater than 25 mm (1 in), while females are larger, reaching 51 mm (2 in).
Body coloration is tan to olivaceous, darker above, lighter below, often white on the belly. Breeding
males are usually blackened, with some golden coloration of the midline, and with orange or yellow
at base of the dorsal fin.

Fertilization is internal, and sperm packets are stored which may fertilize subsequent broods. Brood
development ranges from 24 to 28 days. Two to three broods in different stages develop
simultaneously in a process known as superfetation. Gila topminnow give birth to one to 31 young
per brood (Schoenherr 1974). Larger females produce more offspring (Minckley 1973). Gila
topminnow mature from a few weeks to many months after birth, depending on when they are born.
They breed primarily from March to August, annually, but some pregnant females occur throughout
the year (Schoenherr 1974). Some young are produced in the winter months. Minckley (1973) and
Constantz (1980) reported that Gila topminnow are opportunistic feeders which eat bottom debris,
vegetation, amphipods, and insect larvae when available.

Gila topminnow and many other Poeciliids can tolerate a variety of physical and chemical
conditions. They are good colonizers in part because of this tolerance and in part because a single
gravid female can start a population (Meffe and Snelson 1989). Minckley (1969a, 1973) described
their habitat as edges of shallow aquatic habitats, especially where abundant aquatic vegetation
exists. Simms and Simms (1991) found the densities of Gila topminnow in Cienega Creek, Pima
County, Arizona, to be greater in pool, glide, and backwater habitats and less dense in marsh, riffle,
chute, cascade, and fall habitats. They occurred more frequently over sand substrates than over
other categories of substrates. Although Gila topminnow may occupy pools and ponds that are up to
2 m (6 ft) deep, they are normally found in the upper one-third of the water column (Forrest 1992).

Gila topminnow are known to occur in streams fluctuating from 6 to 37°C (51-99° F), from 6.6 to
8.9 pH, dissolved oxygen levels from 2.2 to 11 mg/1 (2.2-11 ppm), and can tolerate salinities
approaching those of sea water (Meffe et al. 1983). Topminnow can burrow under mud or aquatic
vegetation when water levels decline (Deacon and Minckley 1974, Meffe et al. 1983). Sonoran
topminnow (including both Gila and Yaqui subspecies) regularly inhabit springheads with high
loads of dissolved carbonates and low pH (Minckley et al. 1977, Meffe 1983, Meffe and Snelson
1989). This factor has helped protect small populations of topminnow from western mosquito-fish
(Gambusia affinis) that are usually rare or absent under these conditions (Meffe 1983).

The reasons for decline of this fish include past dewatering of rivers, springs and marshlands,
impoundment, channelization, diversion, regulation of flow, land management practices that
promote erosion and arroyo formation, and the introduction of predacious and competing nonnative
fishes (Miller 1961, Minckley 1985). Other listed fish suffer from the same impacts (Moyle and
Williams 1990).
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Gila topminnow are highly vulnerable to adverse effects from nonnative aquatic species (Johnson
and Hubbs 1989). Predation and competition from nonnative fishes have been a major factor in their
decline and continue to be a major threat to the remaining populations (Meffe et al. 1983, Meffe
1985, Brooks 1986, Marsh and Minckley 1990, Stefferud and Stefferud 1994, Weedman and Young
1997). The native fish fauna of the Gila basin, and the Colorado basin in general, was naturally
depauperate and contained few fish that were predatory on or competitive with Gila topminnow
(Carlson and Muth 1989). In the riverine backwater and side-channel habitats that formed the bulk
of Gila topminnow natural habitat, predation and competition from other fishes was essentially
absent. Thus Gila topminnow did not evolve mechanisms for protection against predation or
competition and are predator- and competitor-naive. With the introduction of large numbers of
predatory and competitive nonnative fish, frogs, crayfish, and other species, Gila topminnow could
no longer survive in many of their former habitats, or the small pieces of those habitats that had not
been lost to human alteration. Both large (Bestgen and Propst 1989) and small (Meffe et al. 1983)
nonnative fish cause problems for Gila topminnow as do nonnative crayfish (Femandez and Rosen
1996) and bullfrogs.

Historically, Gila topminnow were abundant in the Gila River drainage and were one of the most
common fishes of the Colorado River basin, particularly in the Santa Cruz system (Hubbs and Miller
1941). This was reduced to only 15 naturally occurring populations. Presently, only 12 of the 15
recent natural Gila topminnow populations are considered extant (Weedman and Young 1997).

Only three (Cienega Creek, Monkey Spring, Cottonwood Spring) have no nonnative fish present and
are therefore considered relatively secure from nonnative fish threats. There have been at least 175
wild sites stocked with Gila topminnow; however, topminnow persist at only 18 of these localities.
Of the 18, one site is outside topminnow historical range and four now contain nonnative fish
(Weedman and Young 1997). The Sonoran Topminnow Recovery Plan (USFWS 1984a) established
criteria for down- and de-listing. Criteria for down-listing were met for a short period. Due to
concerns regarding the status of several populations, down-listing was delayed; thus, the number of
reintroduced populations dropped below the level required for down-listing, where it has remained.
The Yaqui topminnow was included within the Yaqui Fishes Recovery Plan (USFWS 1995). The
revised recovery plan has been drafted and a final plan is expected to be published in 2003.

The status of the species is poor and declining. Gila topminnow have gone from being one of the
most common fishes of the Gila basin to one that exists at no more than 30 localities (12 natural and
18 stocked). Many of these localities are small and highly threatened. The theory of island
biogeography can be applied to these isolated habitat remnants, as they function similarly (Meffe
1983, Laurenson and Hocutt 1985). Species on islands are more prone to extinctions than
continental areas that are similar in size (MacArthur and Wilson 1967). Meffe (1983) considered
extinction of Gila topminnow populations almost as critical as recognized species extinctions and
Moyle and Williams (1990) noted that fish in California that are in trouble tend to be endemic,
restricted to a small area, part of fish communities with fewer than five species, and found in
isolated springs or streams. Gila topminnow have most of these characteristics.

ENVIRONMENTAL BASELINE

The highest priority actions in the draft revised Gila topminnow recovery plan are essential to
preventing its extinction in the foreseeable future (Weedman 1998). Federal actions have
contributed to the degraded status of the Gila topminnow. Federal actions requiring section 7
consultations affecting Redrock Canyon, Cienega Creek, Sonoita, the Santa Cruz River, and others
in the Gila River basin have contributed to the lowered baseline. An indication of the poor
environmental baseline of the Gila topminnow is that two previous formal consultations have
resulted in jeopardy opinions. Although the reasonable and prudent alternatives remove jeopardy,
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not all adverse effects are removed by implementation of the reasonable and prudent alternatives.
Other Federal actions, as well as non-Federal actions that have not undergone section 7 consultation,
also have unmitigated adverse effects that contribute to the degraded baseline.

Gila topminnow currently occupy locations only in the Huachuca EMA. The following
determinations were based on historical records of species occurrence within southeastern Arizona
from the AGFD HDMS, field observations from your district biologists, habitat surveys, and
communications with species experts.

Those allotments listed below constitute the action area for this species’ analysis. Based on areview
of the guidance criteria, site-specific information provided in your BA, and our knowledge of the
species in the action area, we agree with your effects determinations.

Additionally submitted information contained in your October 7, 2002, biological assessment for
Gila topminnow (Appendix C - Addendum), analyzed effects of the proposed action on Gila
topminnow and their habitat where livestock grazing occurs within those allotments contained in the
same subwatershed that drains into Gila topminnow occupied habitat. This situation occurs for the
Cienega Creek, Sonoita Creek, Lower Santa Cruz, and Middle Santa Cruz watersheds.

Table 1 of the addendum notes the number of Forest allotments, per watershed, where livestock
grazing may have impacts to occupied Gila topminnow habitat downstream. Table 2 lists the three
primary areas on the Forest where this could occur: Upper Cienega Creek, Sonoita Creek, and
Lower Santa Cruz River. Table 3 names the allotments, per watershed, the stream miles from the
allotment (s) to occupied Gila topminnow habitat, and the effect determination for the allotments
addressed in the addendum. Stream miles were estimated and varied between two and 15 miles
from allotment boundaries to occupied Gila topminnow habitat. Other details such as watershed
condition by EMA, general effects of watershed or discharge alterations on aquatic species,
guidance criteria, and effects determination per allotment are contained in tables 4, 5, 6, and 7 in the
addendum.

Gila topminnow populations in Sonoita and Cienega creeks appear to be stable this season according
to the annual AGFD survey results for native fish. In the lower Santa Cruz River, some
sedimentation is occurring, but this is just one of several factors (groundwater pumping, drought,
reduced water clarity and quality, increased turbidity, degradation and loss of topminnow habitat,
among others) that negatively affect the species; it is difficult to say to what degree the
sedimentation is a result of livestock grazing or other means (J. Voeltz, pers. comm. 2002).

The following criteria are to be used by a fisheries biologist to determine the effects that the
proposed livestock grazing and management activities will have on the previously described fish
species.

No Effect (must meet one of the criteria):

1. Livestock grazing on the allotment will not occur within any subwatershed that drains into
threatened and endangered species habitat.

2. Livestock grazing on the allotment will be excluded from threatened and endangered species
habitat, in order to sustain all life stages of threatened and endangered species, the subwatershed is
in satisfactory condition, and there will not be effects such as:
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a. Sedimentation (sediment traps occur between the allotment and threatened and
endangered species habitat), and

b. Evidence of active erosion caused by livestock or livestock management activities.
May Affect, Not Likely to Adversely Affect (must meet all of the criteria):

1. Threatened and endangered species or their habitats are present within the allotment or the
subwatershed that drains the allotment.

2. Direct effects will be avoided by year-long exclusion of livestock from threatened and
endangered species habitats.

3. The subwatershed condition, in the presence of livestock grazing, will be maintained or improved
and indicators of watershed health and threatened and endangered species habitats demonstrate that
effects will be insignificant or discountable.

You determined that livestock grazing on 39 allotments may adversely affect this species. The
allotments are:

Santa Rita EMA: Alto, Apache Springs, Aqua Caliente, Debaud, Fort, Gardner Canyon,
Greaterville, Oak Tree I, Oak Tree II, Rosemont, Squaw Gulch, Temporal, and Thurber.

Tumacacori EMA: Calabasas, Marstellar, Mariposa, Murphy, Pena Blanca, Ramanote, Rock Corral,
and Sopori.

Whetstone EMA: Coal Mine, Mescal, and Wakefield.

Huachuca EMA: Alisos/Tordilla, Bender, Crittenden, Harshaw, Kunde, Ferrell, Oak Bar, Lewis,
MacFarland, Papago/Z-Triangle, Red Mountain, San Rafael, Santa Cruz, Seibold, and Weiland.

In addition to the general environmental baseline described earlier in this biological opinion, the
environmental baseline in the Santa Cruz River, Redrock Canyon, and Sonoita and Cienega creeks is
important in considering the effects of the proposed livestock grazing on Gila topminnow.

The portion of the proposed action that may affect Gila topminnow the most is the continued
authorization of livestock grazing and management activities, at present levels and under existing
systems, for the Crittenden, Kunde, Papago/Z Triangle, San Rafael, and Seibold allotments. These
allotments encompass all of Redrock Canyon and parts of the watersheds of Sonoita Creek and
Cienega Creek, all of which support remnant natural populations of Gila topminnow.

Cienega Creek is a tributary of the Santa Cruz River, entering it through the Pantano Wash complex
at the City of Tucson in Pima County. A large portion of Cienega Creek is located within the
BLM'’s Las Cienegas National Conservation Area; this area contains most of the Gila topminnow
within the Cienega Creek basin. The BLM acquired this area from private ownership in 1988. The
“headwaters of perennial flow in Cienega Creek begin on the Conservation Area, about 16 km (10
mi) downstream from where the channel leaves the Papago allotment. A number of human activities
are allowed along this portion of Cienega Creek, including livestock grazing, recreation, and roads.
Prior to BLM acquisition of the area, it was primarily used for grazing, but there were also fields
along the creek. These fields were irrigated by a system of canals and dams that locally destroyed
Gila topminnow habitat and created severe erosion. The BLM is gradually removing these
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developments and has reconstructed a portion of the creek to restore more natural geomorphic and
hydrologic conditions.

Above BLM land on Cienega Creek, the valley is mostly used for livestock grazing. A growing,
extensive proliferation of ranchette development in the area surrounding the town of Sonoita exists
and is based on groundwater use, which may threaten the water supply for Cienega Creek.

Implementation of the Redrock Action Plan beganin 1990 and is on-going. Although a complete
history of the grazing intensity and management on the five allotments being considered here would
be useful in fully understanding the environmental baseline, complete information is not available.
It is important to recognize that although historical grazing practices may have had significant
adverse impacts to the stream channel of Redrock Canyon and contributed to the present
deteriorated environmental baseline, current stocking numbers are substantially lower and grazing
practices are more intense and controlled.

There are a number of accounts of human activities in the Sonoita Creek drainage area pre-1900.
These early accounts indicate that substantial historical and prehistorical human use of the Sonoita
Creek and Redrock Canyon area occurred and resulted in significant changes in the watershed and
stream channel and degradation of the environmental baseline.

Livestock grazing in southem Arizona, including the Cienega and Sonoita watersheds, reached its
peak about 1891 (Bahre 1991). Severe drought between 1891 and 1893 led to decimation of the
herds and the ranges. Accelerated downcutting of stream channels began in southern Arizona
(Bryan 1925, Antevs 1952) and downcutting in Sonoita Creek probably occurred around 1890
(Minckley 1969b). A substantial flood in Sonoita Creek in the summer of 1886 followed by serious
flooding in 1887 and 1890 appear to have been triggering events for the downcutting in upper
Sonoita Creek and lower Redrock Canyon shown in 1895 photos in Hastings and Turner (1980).
Later droughts in the 1920s and 1930s were also associated with severe overgrazing in Sonoita
Creek, Redrock Canyon, and the San Rafael Valley (Hadley and Sheridan 1995).

Vegetation changes within the Sonoita Creek watershed are documented by a number of different
studies and included declines in grass, increases in woody xerophytes, expansion of exotic species,
and decline in riparian wetlands (Hastings and Turner 1980, Hendrickson and Minckley 1984,
Bahre 1991). Changes are variously attributed to human activities such as livestock grazing,
fuelwood harvest, fire suppression, mining, and groundwater pumping, and climatic change.
Hastings and Turner (1980) show two photograph pairs from 1895 and 1965 of lower Redrock
Canyon that show extensive change of grassland to mesquite in that period. This may represent a
change away from prehistorical conditions or a regrowth of woody vegetation depleted by mining
and other human activities.

The Sonoita Creek Valley is now extensively modified for human use. Most of the valley bottom is
occupied by towns, residences, or fields. Urban and suburban development is increasing. Several
subdivisions have been developed, including Rail X Ranch Estates, at the mouth of Corral Canyon.
An exception to this urban development is The Nature Conservancy Patagonia Preserve, located just
downstream from the town of Patagonia.

At present, Redrock Canyon is subject to a number of human uses. Livestock grazing, roads,
mining, fuelwood gathering, recreation, hunting, residential use, and water development have all
influenced the character and condition of the watershed and stream channel.
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Since establishment of the Coronado National Forest in the early 1900s, there have been a number of
efforts to control and manage livestock grazing within the Redrock and nearby watersheds and
livestock numbers have been significantly reduced (see Hadley and Sheridan for a history of post-
1900 ranching in the area). Within Redrock Canyon efforts have also been made to protect key
riparian areas from adverse effects of livestock use. In the early 1980s, you constructed an

exclosure around a small perennial area of stream surrounding the natural falls in the lower part of
Redrock Canyon, but by 1988 that exclosure was in disrepair and did not exclude livestock. By
1990, range condition and trend on the allotments within Redrock Canyon was poor to very poor and
riparian conditions were unsatisfactory (USFS 1998).

In 1990, you began a management program called the Redrock Canyon Action Plan which resulted
in three large and one small exclosures of perennial stream areas, winter grazing in the unexclosed
portions of the channel of Redrock Canyon proper, and more carefully controlled grazing under
deferred rotation. Pastures were added on three of the allotments and water developments were
added. The purpose of these favorable changes was to “improve the vegetation conditions within the
canyon, increase species and age class diversity of streamside vegetation, control erosion, and
improve habitat for the Gila topminnow (USFS 1998). These changes have been gradually applied
over the past nine years so that the results are not yet fully realized; but significant change in
riparian vegetation and some stream channel improvement within the exclosures has already
occurred. Range conditions on the allotments in Redrock Canyon remain poor to fair (low to
moderately low, see revised tables in 1998 BA). Your information shows trends are mostly static on
the Crittenden, Kunde, and Seibold allotments, and are overwhelmingly down on the Papago/Z
Triangle and San Rafael allotments. Soil conditions are mostly unsatisfactory or impaired.

Winter grazing on the unexclosed portions of the Redrock stream channel does not appear to have
achieved the results predicted by the Action Plan. While a small amount of vegetation and transect
data have been collected within the exclosures, as well as an annual series of photopoint monitoring
(Wade 1995, Stefferud and Stefferud unpub. data), there are no data available outside the exclosures.
Observations by our staff during annual sampling of Gila topminnow populations in October and
November indicated little or no change in riparian vegetation and stream bank and channel
conditions and morphology outside the exclosures on the San Rafael and Kunde allotments over the
nine years since the initiation of the Redrock Action Plan. Limited riparian vegetation improvement
on the Seibold allotment has been noted. Additional information provided by you as a result of your
comments on the draft biological opinion at that time indicate that a survey from Red Bank Well to
Down Under Tank in March 1997 found improving riparian conditions, based primarily on the
presence of large numbers of seedlings and saplings of woody riparian species (Deecken 1997),
most of which apparently did not survive, based on our staff observations in October 1998.
Utilization levels on woody riparian ranged from 15 to 35 percent, compared to the 20 percent
standard. Use on herbaceous riparian was 35 to 55 percent and adjacent uplands 25 to 60 percent,
compared to the 45 percent standard.

A December 1999 range inspection by you also reported “the improvement in resource conditions is
noteworthy but provides no specific information, except to note that “use in the Redrock Cany on
bottom near Redbank Well was “less than 20 percent and “herbivory on r iparian trees near Down
Under Tank was 12 percent (midway through the scheduled grazing period with a standard of no
more than 20 percent use) (Edwards 1999). On June 2, 1999, observations by our biologist from the
bend below the site of the Old Silver Tank well upstream to the Cott Tank exclosure found one patch
of localized sapling willows, a few scattered sapling willow and cottonwood, grasses on the
streambanks cropped short, extensive cattle trailing on the stream channel and banks, and actively
eroding banks in the non-bedrock areas (J. Stefferud 1999; S. Stefferud 1999). There was extensive
utilization of current growth of willow and cottonwood. Cattle had been removed from the area in
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February, although unpemitted use had occurred more recently, with the out-of-season cattle
removed upon discovery (USFWS 1999a).

Without detailed information on actual use by both permitted and unpermitted livestock, it is not
possible to accurately interpret the information on change, or lack of change, in stream channel and
riparian vegetation conditions since initiation of the Redrock Action Plan. You stated that previous
permittees on the Seibold and Kunde allotments did not conform to permit specifications, the Action
Plan changes were done gradually and some fences and grazing systems were only put in place as
recently as 1998, and water availability was overestimated in some places. Although these factors
may legitimately explain why the purpose of the Action Plan is not being achieved, the fact remains
that after 12 years of effort to stabilize and improve their status, the Gila topminnow in Redrock
Canyon continue to be in serious condition.

Because the major human influence on the watershed condition, hydrology, and stream channel of
Redrock Canyon is livestock grazing and its management, continuation of essentially the same
permitted livestock grazing and management, as proposed here, would not seem to promise
sufficient and rapid enough improvement in the overall degraded range, riparian, and watershed
conditions in Redrock Canyon to avoid on-going adverse effects to Gila topminnow which inhibit
their recovery and may compromise their survival. Comments by the AGFD on the 1999 biological
opinion agreed that, “In spite of considerable dollars that have been spent by the Forest to manage
the area with consideration for the species, management is still inadequate to provide the necessary
habitat attributes for long-term maintenance of the species (AGFD 1999).

Although generally successful, in the past, the four exclosures have been breached several times and
light to extensive grazing has occurred within them. The Cott Tank exclosure was completed in
1992 and was lightly grazed in 1995 and 1996. The Gate Spring exclosure was completed in 1994
and heavily grazed in 1994, 1996, and 1997; it was breached but not heavily grazed in 1995. The
Falls exclosure was completed in 1995 and breached but not grazed in 1996 and heavily grazed in
1997. The Pig Camp Spring exclosure was completed in 1994 and moderately grazed in 1996.
Despite these grazing incursions, substantial development of riparian vegetation and some
streambank rebuilding has occurred within the exclosures and the trend is generally upward, with
setbacks when grazing occurs within the exclosures (Stefferud and Stefferud unpub. data). In
addition to removal or change in livestock use, riparian development, both inside and outside the
exclosures, has been influenced by the lack of significant flooding since 1990. Outside the
exclosures, little riparian vegetation improvement has occurred and no streambank or channel
improvement have been noted. Substantial reaches of stream and springs continue to be heavily
trampled by livestock.

There are a large number of water development projects throughout Redrock Canyon. While most
of these were constructed for livestock use, some were installed for wildlife purposes. There are 11
earthen stock ponds or tanks within the drainage, several of which serve as source populations for
disseminating nonnative fish. There were at least four wells along the banks of the mainstem (on
Redrock Ranch; Redrock Well T22 S, R 17 E,NW' Sec. 7; Redbank Well T 22S, R 17E, NWY
Sec. 17; and Silver Tank Well T 22 S, R 17 E, NEY4 Sec. 16) which pump alluvial water. Of those,
Silver Tank Well is now defunct. A well on the bank of Oak Grove Canyon (T 22 S, R 16 E, NEY
Sec. 2) which formerly pumped alluvial water was replaced in 1998 with a 400-foot well (Collins
1999). Three other wells on unnamed tributaries and upper Lampshire Canyon may use shallow
alluvial water. Others in the uplands are deep wells. There are also assorted troughs, pipelines, trick
tanks, and guzzlers and a number of defunct and decaying troughs, sills, and pipelines. The effect of
these developments individually and cumulatively on the hydrograph of Redrock Canyon are
unknown and cumulatively may adversely affect the size and duration of perennial flows.
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There has been sporadic mining throughout the canyon, with a large concentration in the area of
Candelerio Peak. Numerous mining claims and inactive mines are located throughout the
watershed. These activities have probably had serious adverse effects due to increased erosion and
sediment, introduction of contaminants into the stream, water use, and roads. Presently there does
not seem to be any significant mining activity in the watershed.

In some areas in Redrock Canyon there are serious problems with streambank and stream channel
destruction and erosion because of the roads. Terrace loss has been accelerated by the roads which
ascend and descend floodplain terraces in many places, leaving erosion paths. In 1990, you closed
the road leading down to the Cott Tank drainage and from Redrock Well to Gate Spring. The Cott
Tank drainage closure has been highly effective, and the road is rapidly disappearing under
vegetation.

The property owners at the Redrock Ranch inholding have closed the road where it crosses their
property; this stops public access from there to Gate Spring and up into lower Lampshire Canyon. A
road from the south into the canyon at Red Bank Well also exists, although you mentioned you were
unsure if it is still passable. In October 1988, recent vehicle tracks were present on that road near
Red Bank Well, but did not come from up or down the canyon showing the vehicle had come in
from the south road. Several other roads continue to receive light to moderate use. In particular, the
roads in lower Redrock Canyon appear to have increasing use, and Forest Road 4609 up lower Oak
Grove Spring Canyon and its unnamed tributary appears to receive substantial use. A track was cut
up the unnamed tributary (T 22 S, R 16 E, E 4 Sec. 26, 35) to access Corral Canyon for the purposes
of water development for livestock. In the January 28, 1998 BA and evaluation (BAE) for this road
opening, you based your determination of no effect to Gila topminnow on assurance that this track
would not be opened for any use other than servicing the water development. Locked gates were
installed at both ends.

Recreation in Redrock Canyon is increasing. Most current use is dispersed camping, hiking, hunting
and general outdoor recreation. Fall hunting is probably the highest use time and is generally
associated with 4-wheel and off-road vehicle use along many of the roads and tracks, but use of the
roads as well as the stream channel and off-road tracks by vehicles occurs year-round. In 1995, a
vehicle had driven upstream to Gate Spring and through the length of the exclosure. The Arizona
Trail enters the Canyon near Down Under Tank in the upper end of Redrock Canyon proper and then
runs along the Redrock Canyon bottom to just above the Falls where it exits the canyon over the
south ridge into Harshaw Canyon. This trail is open to use by hikers, mountain bikers, and horses.
Use at present appears to be light to moderate, although information provided by the Kunde
allotment permittee indicated “bicycle rallies, hiking trips, professional horse back trail rides, and
hunters use the trail regularly (Peterson 1999). Trail counters to monitor use were a part of the
original project proposal. This information was to be provided to us under the terms of the
incidental take statement of the December 1992 biological opinion on trail construction and routing.
The information has not yet been furnished. We believe recreation will not remain static or decrease
here; with Sierra Vista’s rapidly expanding perimeters and the increasing numbers of people
entering the area, many to stay, we anticipate increased uses every year.

There is one private inholding of 64 ha (160 ac) near the falls in Redrock Canyon. The road
accessing the property is the main canyon road. The landowners have irregularly maintained the
road from the Forest boundary to Redrock Ranch, bringing in heavy equipment occasionally,
particularly after floods, to remove gravel buildups and fill washouts. Although this maintenance
work has been relatively low-key, it has contributed to channel destabilization and sediment
production.
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Because of the 1990 Redrock Canyon Action Plan, many rock gabion, reseeding, and other
watershed stabilization and restoration projects were installed throughout the drainage. They appear
to be mostly successful (M. van Gilder, USFS, pers. comm. 2002).

In addition to physical alterations of the Sonoita and Redrock watershed and stream channels, a
number of nonnative aquatic species were introduced. Nonnatives adversely affect the native fish
community through competition and predation (Courtenay and Stauffer 1984, Meffe 1985, Marsh
and Brooks 1989, Propst et al. 1992, Blinn et al. 1993, Douglas et al. 1994) and Gila topminnow are
particularly vulnerable to adverse effects from nonnative species (Miller 1961, Meffe et al. 1983,
Meffe 1985). Nonnative aquatic animal species recorded in Redrock Canyon include western
mosquitofish, largemouth bass (Micropterus salmoides), green sunfish (Lepomis cyanellus), and
bluegill (Lepomis macrochirus) (Rinne et al. 1980, Brooks 1985, Stefferud and Stefferud 1994).
Several other nonnatives have been found in Sonoita Creek including red shiner (Cyprinella
lutrensis) and yellow bullhead (Ameiurus natalis) (Gori 1995). There are also a number of
nonnative riparian and aquatic plants now present in Sonoita Creek and Redrock Canyon which are
believed to have detrimental effects on the stream channels and fish habitat (Stromberg and Chew
1997). These include salt cedar, water cress, bermuda grass, rabbit’s foot grass (Polypogon
monspeliensis), and fountain grass (Pennisetum spp.).

Personnel from the Sierra Vista Ranger District expressed concern that the Redrock Action Plan
consultation had already covered livestock grazing and that the only purpose of the present
consultation was to obtain an incidental take statement for non-range project portions of the grazing
program. Although the biological opinion on the Redrock Action Plan did not specify a time-period
to which the opinion applied, each biological opinion contains a “reinitiation notice (entitled
Closing Statement in this opinion) which discusses the four criteria from the section 7 regulations
(50 CFR 402.16) under which reinitiation of consultation on an action is required. The livestock
grazing, road, and water development portions of the Redrock Action Plan meet two of those
criteria. There is substantial new information on the Gila topminnow, its habitat, effects of the
livestock grazing, success or lack of success of various management efforts, road use, and other
parameters that would reveal effects to Gila topminnow not previously considered and thereby
trigger criterion 2 (see Closing Statement). There are also substantial modifications to the project
proposed in the Redrock Action Plan, both already implemented and planned, that would
individually and cumulatively change the effects to Gila topminnow and trigger criteria 3. In
addition to the new information and effects considered in this biological opinion, those concerned
with range projects will require additional consultation beyond this one.

The Redrock Canyon Action Plan, Arizona Trail, and 11 Forest Plan biological opinions gave you
reasonable and prudent measures and terms and conditions of incidental take statements for Gila
topminnow. The San Rafael allotment grazing permit concurrence was conditional on certain
changes to the plan.

There are accumulating levels of both adverse and beneficial actions for Gila topminnow in Redrock
Canyon, Sonoita Creek, and Cienega Creek. Although data are provided only for Redrock Canyon,
Table 23 illustrates that implementation of measures designed to minimize and mitigate the adverse
effects is less than complete. It appears there is an accumulating burden of adverse effects that must
be considered as the baseline for the present consultation.

The 1986 Forest Plan sets up standards and guidelines which apply to management of Gila
topminnow and its habitat and to management of livestock grazing. The following are the primary
Forestwide standards and guidelines which are applicable to this consultation:
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o Maintain or improve occupied habitat of . . . listed . . . species through mitigation of Forest
activities.

o Reintroduce extirpated native species into historical habitats in accordance with cooperative
interagency plans.

° Leave drainage strips of existing vegetation in drainages and around waters.

° Fence riparian areas where prescribed by approved allotment management plans.

° Best management practices will be used to minimize the time of recovery to a satisfactory
erosion level, minimize soil productivity loss, improve water quality, and minimize channel
damage.

° Manage riparian areas to protect the productivity and diversity of riparian-dependent

resources by requiring actions within or affecting riparian areas to protect, and where
applicable, improve dependent resources.

° Give preferential consideration to resources dependent on riparian areas over other resources.
Other resource uses and activities may occur to the extent that they support or do not
adversely affect riparian-dependent resources.

° Improve all riparian areas to satisfactory or better conditions by the end of Period 5 (by
2036).

° Twenty-five percent of all riparian areas must be in satisfactory condition by Period 2 (by
1996).

o Maintain at least 80 percent of natural shade over water surfaces in fish bearing streams.

° Maintain at least 80 percent of natural bank protection.

o Maintain the composition of sand, silt, and clay within 10 percent of natural levels in fish

bearing streams.

o Maintain at least 60 percent of the woody plant composition in three or more riparian
species.
o Maintain at least three age classes of riparian woody plants, with at least 10 percent of the

woody plant cover in sprouts, seedlings, and saplings of riparian species.

o On a site-specific basis, identify riparian-dependent resources and develop action plans and
programs to bring about conditions essential to supporting those dependent resources.

o Identify key ungulate forage monitoring areas. These key areas will normally be 0.25 to 1.0
mile from water, located on productive soils on level to intermediate slopes, and be readily
accessible for grazing. Within key forage monitoring areas, select appropriate key species to
monitor average allowable use.

o In consultation with us, develop site-specific forage use levels. In the event that site-specific
information is not available, average key species forage utilization in key forage monitoring
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areas by domestic livestock and wildlife should not exceed levels in the above table during
the forage growing season. (Table values for the Seibold, Kunde, and Papago/Z Triangle are
20 percent; for Crittenden, 10 to 35 percent; for San Rafael, 15 to 20 percent).

° Forage use by grazing ungulates will be maintained at or above a condition which assures
recovery and continued existence of threatened and endangered species.

Redrock Canyon and its watershed contains three management area designations in the Forest Plan.
Standards and guidelines for management area 1, which includes steeper slopes along the higher
elevations of Redrock and Corral Canyons, call for no livestock grazing. Although these areas are
not fenced off from other areas of the allotments under consideration here, they are thought to
receive little orno grazing use because of the steepness of the terrain. The management emphasis is
for visual resources and semi-primitive dispersed recreation.

For management area 4, which includes most of the uplands of Redrock Canyon and almost the
entire Crittenden and Papago/Z Triangle allotments, standards and guidelines call for livestock
grazing at several levels of intensity and grazing management. Chaparral in management area 4 is to
be managed at level B, which calls for 25 percent utilization levels, at 60 percent of full capacity.
There are 108 ha (271 ac) of chaparral in the Crittenden and Papago/Z Triangle allotments, probably
all outside Redrock Canyon. Grasslands in management area 4 are to be managed at level C, which
calls for 30 to 35 percent utilization levels, at 90 percent of full capacity. There are 1,434 ha (3,589
ac) of desert grassland and 4,998 ha (12,494 ac) of plains grassland in the five allotments, although
the bulk of the plains grassland lies in the non-Redrock portion of the San Rafael allotment.
Woodlands in management area 4 are to be managed at grazing level D at 35 to 55 percent
utilization levels, at 100 percent of full capacity with intensive management. This comprises the
bulk of the Redrock Canyon allotments, with 14,762 ha (36,906 ac). Objectives for management
area 4 include maintaining and improving habitat for listed species, including Gila topminnow and
for achieving reoccupation of historical habitat. It is a high priority in this area to restore watershed
to a satisfactory condition. Management emphasis is on sustained livestock forage and fuelwood
while maintaining and improving game animal habitat.

The bottom of Redrock Canyon, including the Cott Tank drainage bottom and the bottomland along
upper Cienega Creek, is in management area 7. Livestock grazing in this area is to be managed at
level D (see above) or if objectives cannot be achieved using level D, then the area should revert to
management at level A, which calls for no grazing. Management emphasis is to maintain unique
wildlife and vegetation and produce livestock forage and fuelwood. Standards and guidelines are to
maintain and improve habitat for listed species including Gila topminnow and for achieving
reoccupation of historical habitat. Watershed treatment is a high priority.

Although many of the Forestwide standards and guidelines are being met on the five allotments
under consideration here, there are a number that are not or are being only partially met. For
example, they call for maintenance of at least 80 percent of natural bank protection. Although
substantial progress toward this standard has been made through the construction of four exclosures
in Redrock Canyon, the natural bank protection of the majority of streambanks in the canyon is
moderately to highly degraded.

The Region-wide guidelines for range utilization from the 1996 Forest Plan amendment are not
being met. This is presumably because the guidelines allow for substitution of other utilization
levels using “site specific information. Given that the five allotments being considered here are in
moderately low range condition and on a static or downward trend with unsatisfactory soil
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conditions, we are concerned that the utilization standards based on site specific information are
about double that of the amended plan guidelines.

Seven of the twelve extant natural populations of Gila topminnow may be within the proposed
action area. The middle Santa Cruz River and lower Sonoita Creek appear sufficiently isolated from
watershed effects of the proposed action by the presence of Patagonia Lake, which virtually
eliminates any hydrologic, gecomorphologic, and sediment effects of the action on those downstream
populations. Two others, Cottonwood Spring and Monkey Spring, are only marginally able to
experience downstream effects from the proposed grazing. Only a very tiny amount of the upper
Sonoita Creek drainage above Cottonwood Spring is within the Crittenden pasture of the Crittenden
allotment and no downstream effects are expected. Although Monkey Wash also drains off the
Crittenden pasture, the spring itself is outside the allotment and is not within the floodplain of the
wash and is not subject to watershed effects from that drainage. The other three populations,
Sonoita Creek above Patagonia Lake, Cienega Creek, and Redrock Canyon are expected to
experience adverse effects because of the proposed action.

Cienega Creek supports the largest existing Gila topminnow population, is one of only three
populations uncontaminated by nonnative fish, and is one of only two natural populations on public
lands (the other being Redrock Canyon). There are approximately 10.5 km (6.5 mi) of perennial
habitat in Cienega Creek itself, 1.7 km (1.1 mi) in Mattie Canyon, and 1.5 km (0.9 mi) in Empire
Gulch, both tributaries to Cienega Creek (Simms and Simms 1991). Areas of warmer groundwater
discharge have been found to hold extremely high densities of Gila topminnow at certain times
(566/square meter) (Simms and Simms 1991).

A fish inventory was conducted in the fall, annually, from 1989 to 1994 in Cienega Creek (Young
and Lopez 1995). Besides Gila topminnow, the only fish in the creek are the native longfin dace and
Gila chub. Gila topminnow are common to abundant throughout all years from the beginning of
perennial flow above the confluence with Gardner Canyon downstream to the Namrows.

The Cienega Creek watershed was closed to fishing by the AGFD commission in 1996. This action
was taken to help protect Cienega Creek from invasion by nonnative fish, which are often imported
during fishing activities. The BLM has taken many actions to improve conditions along Cienega
Creek for Gila topminnow and other native aquatic and riparian species.

Exclosure fencing now restricts livestock grazing along large portions of the creek and some
revegetation of some riparian areas is underway.

Along with Cienega Creek, Redrock Canyon supports the only two relict natural populations of Gila
topminnow existing on public lands. Gila topminnow in Redrock Canyon were discovered in the
late 1960s (Rinne et al. 1980). Gila topminnow occupy the perennial stretches in Redrock Canyon
and experiences rapid population expansion into available intermittent waters during wet periods
(Simons 1987, Stefferud and Stefferud 1994, USFS unpub. data). The three main population centers
are in the Cott Tank drainage, at Gate Spring, and at the falls. The length of stream occupied by
each of these populations varies from year to year. Not only does the area of stream occupied vary,
but the populations themselves fluctuate substantially over time. This bellows-like expansion and
contraction of populations is a basic part of the life history of the species, the bulk of whose original
habitat was backwaters, sloughs, and other fluctuating environments along major rivers and streams
(Deacon and Minckley 1991). The small streams and springs in which we find Gila topminnow
today represent only a minor, and marginal part of what was originally the habitat of the species.
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At Gate Spring, the watered reach and Gila topminnow populations vary substantially. In the wetter
years of the late 1980s and early 1990s, water often extended from the Gate Spring location shown
on the USGS 7.5 minute topographic maps about 0.75 km (0.5 mi) downstream. But, in June of
1996, there existed only one small pool at Gate Spring (Stefferud 1996). A little over half the 0.75
km of flow that is sometimes present is within the exclosure. When water is present, it is primarily
shallow runs and riffles with a few pools. In 1982, three small concrete deflectors were constructed
in an attempt to introduce localized sinuosity and velocity into the channel, thereby causing pool
formation. Only the lowermost of these structures have succeeded in creating a pool. The Gate
Spring Gila topminnow population ranges from none to abundant. In 1988, Gila topminnow were
found throughout the 0.75 km of water present. No Gila topminnow were found at Gate Spring
since November of 1995, probably due to the dry 1996 conditions. No substantial flooding has
occurred since then to allow fish to move through the long dry stretches of channel from Cott Tank
drainage or elsewhere to repopulate Gate Spring. Longfin dace are often abundant at Gate Spring
and throughout all water present, but have not been found there since 1995. Mosquitofish are rare at
Gate Spring, having only been found there in three of 17 samples since 1979, all of which were
before 1995. A late December 1998 report by your range conservationist of “fish at Gate Spring
(Edwards 1999) has not been confirmed and no fish were present during sampling in late October
1998. Fish reports by non-fish specialists are often mistaken, such as the late May report of “weird
fish in pools near Silver Tank Well, where our agencies’ fish biologists found no fish a week later
(J. Stefferud 1999; S. Stefferud 1999).

At the falls area, surface flow varies from a few small pooled areas in June 1989 (Stefferud 1989) to
about 1.5 km (about 1 mi) in May 1988 (Stefferud 1988). Gila topminnow are generally rare to
abundant below the falls and have not been taken in the stretch just above the falls since 1993. Only
in October 1991, have topminnow not been found in this area in the 20 samples since 1979. Longfin
dace are common to abundant at this site except in 1996 and 1997, when they were rare. Another
native fish, the desert sucker, was found just below the falls in 1987, but not since. The only
nonnative fish species here is mosquitofish which are rare, having been found there onlyin 1992.
Both topminnow and longfin dace expand their populations during years of increased surface flow
and in 1988 occupied the entire 1.5 km. During dry years, populations of both species may crash,
and may appear to disappear entirely, as Gila topminnow did in 1991.

In addition to these three main centers of Gila topminnow in Redrock Canyon, there are several
other areas where the species occurs. Gila topminnow, along with longfin dace, are sporadically
found in Pig Camp Spring, a small spring just off the Redrock Canyon channel in T 22 S,R 16 E.,
SW'4 of the NWY4 Sec. 2. They are also occasionally found just downstream from that point in
small pools in the Redrock Canyon channel. In 1998, Gila topminnow were also found in the
Redrock channel in T 22 S, R 16 E, NE of the NW'4 Sec. 3 about 1.2 km (0.75 mi) upstream from
your boundary. Longfin dace were also present and in 1990 mosquitofish were also found here.
Even in the relatively dry year of 1989, surface water was present and longfin dace were found, but
the site was dry in June 1996.

In April 1987, the AGFD found Gila topminnow and longfin dace at two places in the Oak Grove
Spring drainage (Simons 1987). Although the main Oak Grove Spring Canyon and two of its
tributaries were resurveyed in July 1987, October 1990, and October 1998; no other Gila topminnow
were found. Mosquitofish were found in a small, isolated pool about halfway up Oak Grove Spring
Canyon in October 1990. These infrequent surveys and scanty data indicate that the three species of
fish all use portions of Oak Grove Spring drainage during periods when surface water is available,
but that these periods may be relatively rare given the conditions during the 1987-98 period.
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In 1987, mosquitofish were found in Lampshire Canyon near the dam in the south half of T 22 S, R
17 E, Sec. 6 (Simons 1987). In May 1987, Gila topminnow and longfin dace were found in the same
area, and again, in 1992, longfin dace were found there (Simons 1987, Stefferud 1992). No fish
surveys have been done in Lampshire Canyon since 1992. It appears that Lampshire Canyon is
colonized by all three species during periods of available surface water but that upstream movement
is prevented by the dam. In 2002, AGFD conducted fish surveys in Lampshire Canyon with
negative results.

Less is known of the Sonoita Creek population of Gila topminnow than for Redrock Canyon. The
only ongoing fish monitoring above Patagonia Lake is on The Nature Conservancy Patagonia
Preserve. Gila topminnow have not been found at the Preserve since 1990 (Simons 1987, Brown
and Abarca 1992, Gori 1995 and 1997, Weedman and Young 1997). The onlyrecent records of Gila
topminnow from the area are observations in 1994 by our personnel at the highway rest area 5.6 km
(3.5 mi) downstream from the town of Patagonia (Stefferud 1994), and four specimens taken from
just above Patagonia Lake in T22 S, R 15 E, Sec. 28 and deposited at the Arizona State University
Collection of Fishes (Spiller 1995). This population is considered tenuous and prone to extinction
from small or cumulative adverse actions to its habitat.

EFFECTS OF THE ACTION

Effects to Gila topminnow from the proposed action differ in Cienega Creek, Sonoita Creek, and
Redrock Canyon, but are additive to each other when they are viewed for the species as a whole.
The seriously imperiled status of Gila topminnow, together with the degraded environmental
baseline for Sonoita Creek and Redrock Canyon, make even small adverse effects to the species and
these habitats of serious concern. Status of this species is so dire, and the habitat loss so severe, that
recovery is only a long-term vision, and the short-term goal is simply to prevent the extinction of the
species within the Gila basin (Weedman 1998).

General effects of livestock grazing on watershed functions and stream channels were discussed
earlier in this opinion. That discussion is applicable to the five allotments being considered here.
Analysis of the effects of livestock grazing on fish and fish habitat requires looking at subtle, long-
term gradual changes in watershed functions, riparian and aquatic communities, and stream channel
morphology. The long-term cumulative aspect of grazing impacts, combined with the short-term
limited data available on range condition and fish and fish habitat make a purely empirical analysis
of the effects of grazing and grazing management difficult and often misleading. Extrapolations of
hydrologic and biologic principles and site-specific research data provide a large body of evidence
linking degradation of watersheds, stream channels, aquatic and riparian communities, and fish
habitat and populations in western North America to grazing and grazing management (Leopold
1924, Leopold 1951, York and Dick-Peddie 1969, Hastings and Turner 1980, Dobyns 1981,
Kauffman and Krueger 1984, Skovlin 1984, Kinch 1989, Chaney et al. 1990, Platts 1990, Armour et
al. 1991, Bahre 1991, Meehan 1991, Fleischner 1994, Ohmart 1996, Sidle and Sharma 1996, Cain et
al. 1997, Fitch and Adams 1998, Belsky et al. 1999).

For Cienega Creek, the effects from the proposed action result from livestock grazing on the Cave,
Papago, and W est Mountain pastures of the Papago allotment. Much less than half of the Papago
allotment lies within the Cienega Creek drainage and, although the upper end of Cienega Creek
[about 4 km (2.5 mi)] and several of its small feeder streams are in the allotment, that portion of the
creek is intermittent except near Papago Spring. The moderately low range condition of the
allotment combined with the 99 percent downward trend and the 82 percent unsatisfactory soil
conditions show that the portion of the allotment in the Cienega Creek watershed is contributing
excess sediment and declining channel conditions downstream. The small portion of the watershed
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involved; the 16-kilometer (10 mi) distance between the allotment and the Gila topminnow
population; the short-term nature of the proposed action; the above average condition of much of the
riparian vegetation on Cienega Creek; and the excellent condition of the Gila topminnow population
combine to lessen the adverse impact created by the poor condition of this portion of the watershed
and continuation of an action that prevents or delays recovery of the area. The burgeoning ranchette
development on the headwaters of Cienega Creek intensifies the downstream adverse effects from
the unstable conditions on the Papago allotment. Erosional problems, such as the headcut on
Cienega Creek, may partially result from upper watershed problems, such as those occurring on the
Papago/Z Triangle allotment. This particular headcut is on BLM land, in the Las Cienegas
conservation land below Gardner Canyon. While headcutting is primarily an erosional process from
downstream to upstream, the overall disturbance of stream channel stability due to upstream actions
may be the ultimate cause of the more proximate erosion represented by the headcut.

The effects to Gila topminnow in Sonoita Creek are similar in mechanism and type to those for
Cienega Creek, but are at a much higher level. Sonoita Creek will experience adverse effects from
the proposed livestock grazing on all five of the allotments. All five contain portions of the Redrock
Canyon watershed which contribute to the hydrologic and sediment regimes of Sonoita Creek. Gila
topminnow is rare and might not be doing well in Sonoita Creek above Patagonia Lake. The
presence of such a large area of the watershed with relatively high levels of unsatisfactory soil
conditions and moderately-low range conditions with part of them in a downward trend, means that
Sonoita Creek will experience the altered sediment and runoff patterns that such conditions create.
Increased soil compaction and erosion, loss of cryptobiotic crusts, decreases in vegetative cover, and
decreased infiltration, create poor watershed conditions which will result in “flashier and more
erosive streams, defined by prolonged low flows with decreased volumes and shortened flood events
with higher volumes (Gifford and Hawkins 1978, Weltz and Wood 1986, Harper and Marble 1988,
Orodho et al. 1990, Schlesinger et al 1990, Elmore 1992, Johnson 1992, Waters 1995, MacAuliffe
1997).

Effects to Gila topminnow in Redrock Canyon from the proposed action are direct and immediate as
well as long-term and cumulative. Effects would generally occur through five mechanisms: 1)
watershed and hydrologic alteration, 2) physical destruction and alteration of streambanks, channels,
and the water column, 3) alteration of the riparian vegetation community, 4) alteration of the faunal
community, and 5) effects from non-grazing and structural elements (those already existing projects
are not included in this consultation).

Because there have been earlier consultations on livestock grazing in Redrock Canyon, much of'this
analysis will focus not on the basic effects of livestock grazing on Gila topminnow and their habitat,
which has already been discussed, but on the change achieved or not achieved during the past 12
years of implementing the action considered in the 1990 biological opinion. In 1990, the
management approaches included substantial changes from the earlier grazing practices intended to
improve range, riparian, and aquatic conditions in Redrock Canyon. For Gila topminnow these
changes resulted in several improved conditions. The exclusion of four perennial water areas from
any grazing was to allow riparian vegetation and channel stabilization and recovery. The
prescription for winter grazing only in the remainder of the channel of Redrock Canyon proper was
to provide for a more limited recovery of riparian vegetation and channel stability in the non-
excluded reaches. No consideration was given to stream channel migratory corridors in other
pastures. Construction of additional livestock waters was intended to achieve a more even
distribution of cattle and reduce the tendency to congregate in the stream channels. The type of
waters developed were intended to limit the amount of open ponded water and confine it to
nonnatural substrates, such as troughs, to minimize the creation of habitat for nonnative fish and
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other aquatic species. In addition, there were other actions in the 1990 plan for roads and watershed
restoration that are not part of the action currently being consulted on.

The following discussion is based primarily on personal observations and repeat photopoints during
annual Fall Fish Count monitoring by Sally Stefferud (Service, retired) and Jerome Stefferud (Forest
Service, retired) and on repeat monitoring and photopoints of channel condition throughout the
length of Redrock Canyon and Cott Tank drainage by Jerome Stefferud in 1989 and 1996.

The exclosures were successful. The Cott Tank exclosure achieved substantial gains in riparian
vegetation and streambank structure. The bottom of the valley has changed from an open area
where the grasses and other herbaceous vegetation were short with bare ground between and
walking was easy, to a heavily vegetated area with few open spaces or bare ground and through
which walking is difficult. A primary component is deergrass which has become dense and tall.
Before the exclosure, this area had few riparian trees. Willow and cottonwood saplings and
seedlings scattered throughout the area now exist, although some of these are the result of plantings
by you at the time of exclosure construction. In the stream channel, little has changed with the
trench pools; however, the areas between the pools have changed from open shallow riffles, to
marshy seepage through vegetation or deep runs. There has been a reduction in surface water during
the period in which the exclosure has been in place. This is most likely a result of the reduced
precipitation experienced during that period. It may also be exacerbated by the increased vegetation.
As the vegetative and litter cover builds, surface flow is expected to be first reduced as the bank
storage is built up and then increased as surface flows increase and become less variable due to the
increased storage. Despite the lower precipitation, the surface flow in Redrock Canyon proper
below the Cott Tank exclosure appears to have increased in duration and length, presumably as a
result of exclosure effects.

The Gate Spring exclosure has been less successful during the five years it has been in operation.
Despite heavy grazing within the exclosure in 1994, 1996, and 1997, there have been substantial
gains in woody riparian vegetation. There has been some response in the stream channel with some
marshy area replacing the open gravel channel in the lower portion of the exclosure. The Falls
exclosure has only been in place since 1995 and was heavily grazed in 1997; but there has been
substantial increase in density and size of riparian vegetation within the exclosure. These
observations must be viewed with the caveat that no significant flooding has occurred since
exclosure construction. Short-term setbacks in riparian vegetation and channel morphology would
be expected when flooding occurs, followed by long-term increases in riparian vegetation and
channel and bank rebuil ding.

As of 1999, limiting livestock use to winter grazing in the remainder of the Redrock channel does
not seem to have been successful. The deferred rotation grazing practiced in Oak Grove Spring and
Lampshire Canyons also does not appear to have resulted in any significant gains in riparian or
channel conditions. The meadow areas at Oak Grove Spring were as trampled in October 1998 as
they were in October 1990 (Stefferud and Stefferud unpub. data). These moist stringer meadows are
above a short bedrock canyon known as Oak Grove Spring. Surface water is present, although it
may be confined to the bedrock canyon during very dry periods. The Oak Grove Spring complex
has the potential to form small cienega-like aquatic habitats like those found in upper Cott Tank
drainage, however at present the Oak Grove Spring complex consists of open, trampled areas with
little surface water. Once protected from livestock use and trampling, they would be expected to
develop significantly more riparian vegetation and increased surface water, including trench pools,
similar to those in upper Cott Tank drainage where Gila topminnow are found. Increased surface
water in areas of subsurface flow can result from removal of livestock impacts (Elmore 1992), and
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although perennial surface water is very limited now in the Oak Grove Spring complex, it would
likely increase substantially as bank storage improved following removal of livestock impact.

The precarious status of Gila topminnow dictates that we must find ways not just to minimize
adverse impacts on the few remaining natural populations, but to also find ways to drive those
populations in an upward direction. As one of only two natural populations on Federal lands,
Redrock Canyon is very important in the survival and recovery of the species. The population of
Gila topminnow in Redrock Canyon has declined in recent years. This may be an artifact of the
lower precipitation and therefore lower surface flows. It is likely that Gate Spring dried completely
in 1996 and eliminated both Gila topminnow and longfin dace there. In addition to the loss of
topminnow at Gate Spring, the population at the falls has been relatively low in many of the past
years, and no topminnow have been found above the falls since 1993. The proportion of
mosquitofish to topminnow is increasing in the Cott Tank drainage.

To stabilize and increase the Gila topminnow metapopulation in Redrock Canyon, there are several
basic goals. We need to:

1. increase the amount of flowing surface water in both length and duration,

2. increase the stability and complexity of the habitats in areas now or formerly occupied by Gila
topminnow,

3. implement methods to allow development of suitable habitat and presently unoccupied sites,

4. improve channel conditions to enhance the ability for Gila topminnow to migrate between
subpopulations during periods of flow, and

5. reduce or eliminate nonnative aquatic species that are detrimental to Gila topminnow.

Achievement of all these goals is related to management of livestock grazing within the watershed.
The proposed action will restrict or prevent achievement of those goals. While the four exclosures
and other livestock management measures over the past nine years have accomplished movement
toward those goals, utilization and trampling of riparian vegetation and stream channels will
continue to occur at occupied Gila topminnow sites below Cott Tank drainage, below Gate Spring
once reoccupation of that site occurs, just below Pig Camp Spring, and at the site about 1.2 km
(0.75 mi) above your boundary. These adverse effects will reduce the capability of the habitat to
support larger and healthier Gila topminnow populations outside of exclosures with an increased
ability to coexist with nonnative species, such as mosquitofish.

The continued grazing of potential habitat such as Cottonwood Spring in Lampshire Canyon will
prevent these sites from developing aquatic habitat capable of supporting Gila topminnow. The lack
of sufficient improvement of these sites in the past nine years under the existing grazing
management has not shown that continuation of that management will achieve any different results.

Given that the range conditions throughout the drainage are only moderately low and that soil
conditions are unsatisfactory, the rotational management proposed for the upland pastures is not
likely to result in near-term increases in watershed condition that would restore channel conditions
in the intermittent and ephemeral channels that form the migratory corridors between the
subpopulations of Gila topminnow. Restoration of these areas will take a long time, and the existing
grazing management has shown little ability to achieve restoration at all, let alone in a short time.
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Loss of Gila topminnow from its large historical range is believed to have resulted from, among
other things, watershed and stream channel alterations caused by livestock grazing (Weedman

1998). The distinction between proximate and ultimate causes of extirpation events is often
difficult, particularly when limited information is available. Loss of a Gila topminnow population to
ﬂooding may be ultimately the result of watershed alteration by a century of livestock grazing
perpetuated by continued livestock use. In addition, causes of failure of reintroduced populations is
biased due to use of unnatural habitat, such as stock ponds, wells, etc., which are subject to a whole
suite of factors not affecting natural habitats.

Oak Grove Spring is now fenced and excluded from livestock grazing. This greatly reduces the
effects of livestock grazing in this area. The possibility exists that Oak Grove Spring may never
recover to the point where it will provide sufficient quality and quantity of habitat to support Gila
topminnow, but given its similarities to the upper Cott Tank drainage and given the known potential
for immigration from the mainstem, we believe it is likely that amelioration of livestock impacts at
Oak Grove Spring will result in creation of sufficient habitat that would be able to support an
important population of Gila topminnow.

Water development for, and use by, livestock within the Redrock drainage may be adversely
affecting surface flows. You were asked to address this question by conducting a cumulative and
aggregative analysis of water usage in Redrock Canyon. In your 2000 report, entitled Redrock
Creek Water Balance, you determined that the stockponds within the watershed are not contributing
to base flow. Therefore, stockpond removal will not increase base flow in the watershed. The
diversion of springs into developed waters represents less than 1 percent of the water produced
annually in oak woodland watersheds. This is water that could contribute to base flow. Average
surface flow was determined to be 990 acre-feet/year; half of which occurs as overland flow during
a few summer thunderstorms. Overland flow does not contribute to base flow. You also found that
wells, which tap into groundwater, extract less than 1 percent of potential base flow.

The existing livestock management has made strides forward in curtailing the spread of nonnative
fish. All recent water developments have been made with great sensitivity toward not providing
habitat or dissemination opportunities for nonnative fish; however, there are many existing earthen
tanks within the drainage. Continuation of the existing livestock management program means the
continuation of the existence of those tanks, some of which are known to contain and disseminate
nonnative fish.

CUMULATIVE EFFECTS

Cumulative effects are those adverse effects of future State, Tribal, local government, and private
actions that are reasonably certain to occur in the action area. Future Federal actions that are
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act.

In the Cienega Creek watershed between the Papago allotment and the stream portion occupied by
Gila topminnow are many non-Federal activities that contribute cumulative adverse effects. The
town of Sonoita and the ranchette development to the east contribute destabilizing effects to the
watershed, including increased sediment, pollution, and alteration of the hydrologic cycle. These
developments also increase the opportunity for the introduction of nonnative aquatic and riparian
species that may adversely affect Cienega Creek and the Gila topminnow. The increasing human
population creates greater recreation use along Cienega Creek with many attendant problems.
Probably most seriously, the growing use of groundwater in the upper Cienega Creek watershed
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creates a potential threat to the flow of Cienega Creek. Roads, livestock grazing, and other activities
within the upper Cienega Creek watershed also contribute their share of cumulative adverse effects.

Within Redrock Canyon there are few activities that are non-Federal. The only non-Federal land is
at Redrock Ranch. It is not known what activities can be expected on the property. We understand
that a new well has been drilled on the property, but we have no data on the aquifer from which this
well draws, therefore we cannot assess the potential for adverse impact on surface flows in the
Canyon. The potential exists for residential use, livestock grazing, and small-scale farming on the
inholding. The flat portion of the property is directly on the bank of the stream channel and any
disturbance that further destabilizes or erodes the remnant terrace would be adverse to the
functioning of the stream.

The Sonoita Creek Valley supports a growing human population. Refer to the environmental
baseline for further discussion on that issue. The adverse impacts to streams and their
geomorphology and hydrology from urban and suburban development are well known (Dunne and
Leopold 1978, Horak 1989, Matthews and Gelwick 1990, Medina 1990, Tellman et al. 1997). In
addition, substantial alteration of the Sonoita Creek channel has occurred and will continue to occur
within and above Patagonia to protect homes and human property within the floodplain from the
effects of high water. Highway 82, other roads, agriculture, and recreation, all contribute adverse
effects to Sonoita Creek, altering the habitat and contributing to the very rare and apparently
declining status of the Gila topminnow in Sonoita Creek above Patagonia Lake. Patagonia Lake is a
major source of nonnative fish and other noxious aquatic species into Gila topminnow habitat.
Countering some of these adverse cumulative impacts are the increasing stability and riparian and
aquatic conditions on The Nature Conservancy Patagonia Preserve. The Preserve will also help to
improve the adverse effects of the livestock grazing in Redrock, Corral, Dark, Monkey, and Alamo
canyons by providing a filter for sediment and a complex channel with abundant vegetation to slow
and dissipate the flashiness of the flows from upstream.

The American Fisheries Society has adopted a position statement regarding cumulative effects of
small modifications to fish habitat (Burns 1991). That statement concludes that accrual of localized
or small impacts, often from unrelated human actions, pose a serious threat to fisheries. It also
points out that some improvement efforts to fish habitat may not result in cumulative increases in
status of the species, but instead may simply mitigate cumulative habitat alterations from other
activities. Because of the increasing amount of non-Federal actions in the Sonoita and Cienega
watersheds, any improvement efforts applied to the five allotments under consideration here, may
only result in offsetting the adverse effects of the cumulative non-Federal actions.

CONCLUSION

After reviewing the current status of the Gila topminnow, the environmental baseline for the action
area, and the anticipated effects of the reinitation of your livestock grazing program, it is our
biological opinion that the proposed action is not likely to jeopardize the continued existence of the
Gila topminnow. We based our conclusion on the following:

1. With your commitment to the full implementation of the Redrock Action Plan, we anticipate
continued improvements to occupied and potential Gila topminnow habitat.

2. Exclosures have been constructed to exclude cattle from occupied habitat in Redrock Canyon.

3. Only one Gila topminnow site will be directly affected by the proposed action.
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INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. “Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to signi ficantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2), taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

The measures described below are non-discretionary, and must be implemented by you so that they
become binding conditions of any grant or permit issued to the applicant, as appropriate, in order for
the exemption in section 7(0)(2) to apply. You have a continuing duty to regulate the activity
covered by this incidental take statement. If you (1) fail to require any applicant to adhere to the
terms and conditions of the incidental take statement through enforceable terms that are added to the
permit or grant document, and/or (2) fail to retain oversight to ensure compliance with these terms
and conditions, the protective coverage of section 7(0)(2) may lapse.

AMOUNT OR EXTENT OF TAKE

Incidental take from the proposed livestock grazing on the Crittenden, Kunde, Papago/Z-Triangle,
San Rafael, and Seibold allotments is expected to occur both as direct mortality of individual Gila
topminnow and as indirect loss resulting from habitat modification and destruction (harm) in
Redrock Canyon and Sonoita Creek. Incidental take is not anticipated in Cienega Creek as a result
of the proposed action. Direct mortality may occur during reconstruction or maintenance of existing
cross-channel fences from activities in occupied habitat, during trampling of stream channels by
livestock, grazing within the exclosures when fences are periodically washed out, cut or damaged
and are not quickly replaced; dissemination of predatory and competitive nonnative aquatic species
through livestock waters; and maintenance of degraded conditions in intermittent or ephemerally
flowing migration areas between subpopulations of Gila topminnow; harm may result from
reduction in surface flows due to water development and watershed degradation; alterations in the
hydrograph that result in flashier streamflows; and maintenance of watershed conditions that result
in an unstable stream channel in Redrock, Lampshire, or Oak Grove Spring canyons.

The level of anticipated take will be quantified differently depending upon the action; 1) for
construction, development, or maintenance actions, and 2) for general on-going livestock grazing
and its management.

1. For construction, development, or maintenance projects (e.g., reconstruction or maintenance of
existing fences across the stream channel or existing road and water development or maintenance in
connection with grazing activities) we anticipate that direct take of Gila topminnow will occur at a
level that will result in no more than 20 dead or dying fish of any species being observed near the
activity, or within 0.5 km (600 yards) downstream of the activity, during implementation or within
three hours of completion. If this level of mortality is exceeded, work shall be halted and
consultation reinitiated.
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2. For the general on-going livestock grazing and its management, all Gila topminnow within the
exclosures may be taken through harm if livestock enter exclosures, take will be considered to have
been exceeded if the following conditions occur:

a. Livestock grazing occurs within an exclosure at a level resulting in more than five percent
utilization of woody riparian species (measured as percentage of apical meristems within
2 m (6 ft) of the ground grazed) and trampling, chiseling, or other physical impact by
livestock on more than 10 percent of the alterable streambanks by length. Exceeding
these levels of utilization and trampling will result in unacceptable impacts to occupied
habitat and individual Gila topminnow; or

b. An exclosure fence is cut, down, open, or non-functional for more than two weeks while
permitted livestock are in any adjacent pasture next to the exclosure, or for more than
two months in any given year if livestock are in a pasture that is not adjacent to the
exclosure. The concern here is that there still exists a potential for take by trespass cattle,
because fences are not inviolate. Exceeding these levels will result in unacceptable
impacts to occupied habitat and individual Gila topminnow.

3. For the general on-going livestock grazing and its management, all Gila topminnow outside of
exclosures in periodically occupied habitat may be taken through harm from livestock grazing. In
addition, direct take of Gila topminnow will occur when livestock are on occupied habitat. take will
be considered to have been exceeded if the following conditions occur:

a. Livestock grazing occurs within a pasture with occupied or periodically occupied habitat
resulting in more than 55 percent utilization. Exceeding these levels of utilization will
result in unacceptable impacts to occupied habitat and individual Gila topminnow.

If, during the course of the action, the amount or extent of the incidental take anticipated is
exceeded, such incidental take represents new information requiring reinitiation of consultation and
review of the reasonable and prudent measures provided. You must immediately provide an
explanation of the causes of the taking and review with us the need for possible modification of the
reasonable and prudent measures.

EFFECT OF THE TAKE

We find the anticipated level of incidental take is not likely to result in jeopardy to Gila topminnow
because of the exclosures for protection of the species and your following the Redrock Action Plan
for Gila topminnow.

REASONABLE AND PRUDENT MEASURES & TERMS AND CONDITIONS

We believe the following reasonable and prudent measures are necessary and appropriate to
minimize take of Gila topminnow. In order to be exempt from the prohibitions of section 9 of the
Act, you must comply with their accompanying terms and conditions in regard to the proposed
action. The terms and conditions are nondiscretionary and implement the reasonable and prudent
measure as described. These measures apply to the Crittenden, Kunde, Papago/Z-Triangle, San
Rafael, and Seibold allotments.

1. Conduct all proposed actions in a way that will minimize direct mortality of, or hamm to, Gila
topminnow.
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The following terms and conditions will implement reasonable and prudent measure 1:

a.

Continue to minimize use by livestock in the perennial/semi-perennial stretch of Redrock
Canyon found about 1.2 km (0.75 mi) upstream from your boundary in T22 S, R 16 E,
NEV4 of the NWV4 Sec. 3 because Gila topminnow have been documented here and
livestock can trample or ingest Gila topminnow. This reach is approximately 0.75 to 1.2
km (0.5-0.75 mi) long. You have incorporated grazing guidelines to achieve this
objective in the Annual Operating Plan of the grazing permit. Methods to be used can
include, but are not limited to, temporary drift fences, gap fences, herding cattle along the
road rather than through the riparian area, and restrictions on season of use. Annual
monitoring of utilization of woody riparian vegetation and physical impacts on
streambanks will be done before, during, and after cattle have been in the pasture. A
fenced riparian exclosure will be constructed if utilization in the area exceeds 15 percent
of woody riparian species (measured as a percentage of apical meristems within 2 m (6
ft) of the ground grazed) or trampling, chiseling, or other physical impact by livestock on
more than 10 percent of the alterable streambanks by length in any two of the first three
years following the date of this biological opinion. If an exclosure becomes necessary
under these terms, it shall be designed in cooperation with us and AGFD.

b. In a meeting with us, your and our biologists agreed you will monitor the habitat and

stream downstream from the Oak Grove Spring exclosure for three more years and
reevaluate the need to move the fenceline at that time. The exclosure was built and
hiking pass-throughs were installed. It is anticipated that within three years of the date of
this BO (no later than 2005), sufficient Gila topminnow habitat (judged sufficient for
Gila topminnow survival by our, your, and AGFD fish biologists) will have developed at
Oak Grove Spring. When this habitat is created, even if it occurs later than anticipated,
propose a plan, to be coordinated through AGFD process and us, to establish a sufficient
amount of Gila topminnow from the falls area or below, into the habitat created at Oak
Grove Spring. Note that a proposal is not an authorization; it is an idea that can be
suggested to AGFD by any person or agency. In this case, it could be a plan or an
outline, to be coordinated through the AGFD and their processes and through us, for the
improvement of Gila topminnow populations in created habitat.

Add results from all contracts with AGFD to your annual report to us.

Complete your evaluation of dam(s) removal located on Lampshire Canyon (T 22 S, R
17 E, Sec. 6) to allow for expansion of periodically occupied habitat and remove harm.
Identify legal and hydrological implications as soon as feasible and send us a brief
summary of your results.

1. Ifitis determined this can be done legally, without detriment to the hydrology of the
canyon and Gila topminnow, and that removal of stored sediment is feasible,
accomplish complete removal by 2008.

ii. Whether or not the dam can be removed, propose and coordinate with AGFD and us,
a plan to establish a population of Gila topminnow in suitable habitat in Lampshire
Canyon (using fish from the Redrock Canyon subpopulation determined to be most
biologically appropriate). Include modifications that would help Gila topminnow in
this site.
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.

Your updated information (via comments to the Draft BO, 10/1/02) on the feasibility of
breaching the Down Under tank indicates 1) you will not be breaching the tank due to
legal water rights issues, and 2) an alternative water source developed at this location will
most likely be a well. Coordinate with AGFD and us in exploring ways to keep
nonnative aquatic species from re-inhabiting Down Under tank, perhaps incorporating a
non-earthen tank in addition to the Down Under tank, and propose a plan to establish a
Gila topminnow population in Down Under tank, another tank situation on site, or both.
Nonnative aquatic species are known to cause harm and to kill Gila topminnow

Verify with AGFD presence or absence of nonnative aquatics on all Forest lands in the
Redrock Canyon watershed by December 2005. If nonnative aquatic species are found,
with us and with and through AGFD, propose a plan or outline to remove nonnatives in
the Forest lands in the Redrock Canyon watershed. Propose the plan or outline by
December 2006. Nonnative aquatic species are known to cause harm and to kill Gila
topminnow.

Continue inspection and maintenance on the four existing exclosures three times a year.
Gila topminnow have been documented here and livestock can trample or ingest eggs or
newly hatched Gila topminnow. Inspect and maintain all new exclosures a minimum of
three times a year; inspection reports from the permittees may be used to accomplish this
term and condition. The permittees will report their inspection and maintenance work to
the appropriate district annually. Livestock will be removed from any exclosure
immediately upon the permittee learning of such an event. Notify us of your knowledge
of any exclosure fence damage and any livestock intrusion into the exclosures within 48
hours of your knowledge of such an event. Notification may be by telephone, electronic
transmission, facsimile, or letter. Include a brief summary of such events in your annual
reports to us.

During any activities that involve work in the stream channel (fence, road, or water
development activities), continue all reasonable efforts to minimize activities within the
channel to minimize mortality and harm to Gila topminnow. No heavy equipment shall
be used within wetted areas or channels. All reasonable efforts shall be made to ensure
that no pollutants enter surface waters during any activities.

2. Conduct all proposed actions to minimize harm (loss and alteration) to occupied Gila topminnow

habitat.

The following terms and conditions will implement reasonable and prudent measure 2:

a. Continue to implement your drought policy to reduce livestock grazing impacts in Redrock,
Alamo, Corral, Dark, and Monkey canyons during dry years. Grazing in drought years can
impact watershed function and hydrological regimes, and can also degrade occupied and
periodically occupied habitat.

b. To control cumulative adverse effects of roads in Redrock Canyon, any road or track which is
constructed, or otherwise opened after January 1997 for use in managing livestock or
creating or servicing livestock infrastructure, such as fences and water supplies, will continue
to be closed immediately after use. All use shall be proscribed, except that minimally
necessary for livestock management maintenance. Wherever possible, the road or track
should be ripped and revegetated. The extension of Forest Road 4609, which was created in
1998 to allow for drilling of a well for livestock water on the Crittenden allotment, is
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included in these provisions, except that it is recognized that the road extension will not be
ripped and revegetated. Roads can negatively affect watershed function and hydrological
processes and also allow human access. Human access and proximity to roads is a factor in
the spread of nonnative aquatic species.

3. Continue to monitor and document dates and levels of incidental take by mortality to fish and
adverse effects to occupied and periodically occupied habitat, adding it to your annual report.

The following terms and conditions will implement reasonable and prudent measure 3:

a.

Spot monitoring by a biological monitor is acceptable for long-duration projects outside the
channel of water (such as fence construction, road work, or water development or
improvements) in the Redrock Canyon stream channel or tributaries. The biological monitor
shall monitor for the presence of dead or dying fish within the surface waters downstream of
the project activity. We and AGFD shall be notified immediately by telephone or e-mail
upon detection of more than 20 dead or dying fish of any species. This will be a clear
indicator something is wrong and does not require specialized biological knowledge, as
opposed to the skills needed to identify (specifically) Gilatopminnow. This does not apply
to activities associated with routine fence maintenance. For work of any amount of time
conducted in water, a biological monitor will always be present during project operations.

For the life of this plan (10 years), at no longer than five year intervals, repeat the stream
channel and fish habitat survey conducted in 1989 and 1996 (Stefferud 1989 and 1996). A
copy of the report shall be included with the annual report.

The channel cross-section and vegetation transect monitoring begun after the Arizona Trail
biological opinion in 1992, shall be conducted every five years. It will be done in
conjunction with the stream channel and fish habitat survey addressed in 3b (above). This
monitoring shall be part of the annual report.

4. Maintain a complete and accurate record of actions which may result in take through mortality to
fish and adverse effects to occupied and periodically occupied Gila topminnow habitat.

The following terms and conditions will implement reasonable and prudent measure 4:

a.

Records of exclosure and gap fence monitoring and maintenance shall be maintained. A
brief summary on exclosure maintenance, repair, livestock intrusion, and other relevant
information will be furnished in the annual report.

In the annual report, briefly summarize for the previous calendar year; 1) implementation
and effectiveness of the terms and conditions, 2) documentation of take, if any, and 3) actual
livestock use (head, animal months, dates of pasture use, utilization measurements, etc.)
with a description of any variations from the proposed action. If other monitoring or
research is completed pertaining to Gila topminnow or conditions of rangeland, riparian
areas, or soil, a copy of the relevant reports shall be included. A monitoring plan will be
developed to detect levels and types of incidental take, as anticipated above. The plan shall
be developed in coordination with us and AGFD and provided to us in your March 2003
annual report.

CONSERVATION RECOMMENDATIONS
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We recommend the following:

1. When the Seibold, Kunde, Crittenden, and Papago allotments undergo allotment management
plan revision and NEPA, consider the four allotments as a unit for their effects to Redrock Canyon
and to Gila topminnow. In addition, the effects from the on-going livestock use on the San Rafael
allotment in Redrock Canyon and Gila topminnow should be considered in the analysis of effects for
the four allotments under consideration (Recovery Plan Task 1.4, Weedman 1998).

2. Due to the importance of the Redrock Canyon drainage to Gila topminnow and 15 other rare or
sensitive species and to the degraded conditions and demonstrated difficulty in improving those
conditions with continued livestock grazing, consider removing the entire watershed of Redrock
Canyon (excluding Harshaw Canyon) from livestock grazing. This would allow more latitude in
dealing with impacts from the expected increases in recreational use due to the removal of
cumulative impacts (Recovery Plan Task 1.4, Weedman 1998).

3. Work toward acquiring or consolidating private lands in the watershed of Redrock Canyon,
especially Cott Tank, either through purchase, land exchange, or donation (Recovery Plan Task 1.4,
Weedman 1998).

4. Cooperate and assist us, AGFD, and the Bureau of Reclamation in the planning and construction
of a barrier on Redrock Canyon, near the Forest Boundary, if a decision is made to build the barrier
(Recovery Plan Task 1.4, Weedman 1998).

In order for us to be kept informed of actions minimizing or avoiding adverse effects or benefitting
listed species or their habitats, we request notification of implementation of any conservation
actions.

(Note: Surveys or other activities that involve capture or other forms of take of this species require
appropriate permits from us and the Arizona Game and Fish Department).

Sonora chub (Gila ditaenia)
STATUS OF THE SPECIES

We listed the Sonora chub in the United States and Mexico as threatened on April 30, 1986 (51 FR
16042) with critical habitat. The species is also listed by the State of Arizona as a “species of
special concern (AGFD 1996), as a threatened species by the Republic of Mexico (Secretaria de
Desarrollo Social 1994), and is included on the Regional Forester’s list of sensitive species (USFS
1999b). Critical habitat was designated at the time of Federal listing to include Sycamore Creek,
extending downstream from and including Yank Spring (= Hank and Yank Spring), to the
International border. Also designated was the lower 2.0 km (1.2 mi) of Penasco Creek, and the
lower 0.4 km (1/4 mi) of an unnamed stream entering Sycamore Creek from the west, about 2.4 km
(1.5 mi) downstream from Yank Spring. In addition to the aquatic environment, critical habitat
includes a 12 m (39.3 ft)-wide riparian area along each side of Sycamore and Penasco Creeks. This
riparian zone is believed essential to maintaining the creek ecosystem and stream channels, and to
conservation of the species (USFWS 1986). Sonora chub is locally abundant in Sycamore Creek,
although the habitat is limited in areal extent (Minckley and Deacon 1968). In Mexico, it is found in
the rios Magdalena and Altar where it is considered relatively secure (Henderickson and Juarez-
Romero 1990). In 1995, Sonora chub were found in California Gulch by the Arizona Game and
Fish Department (AGFD 1995).
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Sonora chub is a stream-dwelling member of the minnow family, Cyprinidae, and can achieve total
lengths of 200mm (7.8 in) (Hendrickson and Juarez-Romero 1990). In the United States, it typically
does not exceed 125 mm (5.0 in) (Minckley 1973), although specimens up to 150 mm (6.0 in) have
been measured (J. Carpenter, FWS, pers.com). The Sonora chub has 63 to 75 scales in the lateral
line, and the scales bear radii in all fields. The mouth is inferior and almost horizontal. There
typically are eight rays in the dorsal, anal, and pelvic fins, although the dorsal fin can have nine
(Miller 1945), and the anal and pelvic fins seven (Rinne 1976). The body is moderately chubby and
dark-colored, with two prominent, black, lateral bands above the lateral line (whence the specific
epithet, ditaenia) and a dark, oval basicaudal spot. Breeding individuals are brilliantly colored
(Miller 1945).

Sonora chub spawn at multiple times during spring through summer, most likely in response to flood
or freshets during the spring and summer rains (Henderickson and Juarez-Romero 1990). Although
Sonora chub is regularly confined to pools during arid periods, it prefers riverine habitats. In lotic
waters in Mexico, Henderickson and Juarez-Romero (1990) found it commonly in pools less than
0.60 m (2 ft) deep, adjacent to or near areas with a fairly swift current, over sand and gravel
substrates. It was less common in reaches that were predominately pools with low velocities and
organic sediments. Sonora chub are adept in exploiting small marginal habitats, and can survive
under severe environmental conditions. It is also apparent that they can maneuver upstream past
small waterfalls and other obstructions to colonize newly-wetted habitats (Carpenter and Maughan
1993).

Based on collection dates of young-of-the-year (YOY), spawning occurs in early spring (Minckley
1973). Larval and juvenile Sonora chub were found in Sycamore Creek and in a tributary to Rio
Altar in November, however, which indicated breeding was apparently not limited by season.
Adults with breeding coloration were also taken during these periods (Hendrickson and Juarez-
Romero 1990). In Sycamore Creek, adults with breeding colors were seen from April through
September in 1990 and 1991. Larvae and juveniles 15 to 18 mm (0.6 to 0.7 in) were seen in April,
May, and September (Carpenter 1992) suggesting that spawning occurred after the spring and
summer rains. Bell (1984) also noted young after heavy flooding, and suggested that post-flood
spawning is a survival mechanism evolved by this species. During spawning, Sonora chub
apparently broadcast their eggs onto fine gravel substrates in slowly flowing water, where the eggs
develop and hatch. There are no nests built nor parental care given. Larvae likely use shallow
habitats at pool margins where they feed on microscopic organisms and algae. As adults they can
exploit shallow to deep pools, and runs and riffles as available. In 2000, apparent multiple spawning
in California Gulch was documented (USFS 2000).

The overall estimated current chub habitat is 16.1 km (10 mi) stream miles in Sycamore Creek and
California Gulch including a 12m wide riparian area along each side of Sycamore and Penasco
creeks. A recovery plan was written in October 1992, for the Sonora chub. One of the conservation
efforts provided deals with all the waters occupied by the Sonora chub in the United States that are
within the Coronado National Forest and about one-half of the drainage is within the Pajarita
Wilderness and Goodding Research NaturalArea (RNA). These special designations were placed on
the area because it had a biological community characterized by Mexican floral and faunal elements
that did not otherwise occur, or where elsewhere rare, in the United States (Goodding 1961, Curran
1973, Smith 1984, USFS 1988b). Management direction for these special units is to maintain the
area in climax vegetation. Removal of minerals, livestock grazing, use of motorized vehicles, and
harvest of timber or fuelwood is not permitted, and recreation is limited to non-developed and
dispersed use. Livestock grazing is permitted within Pajarita Wilderness outside of Goodding
Research Natural Area (RNA). This management direction is applicable to Sycamore Canyon
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portions of habitat within the Gooding RNA and /or wilderness. The remainder of Sycamore
drainage and California Gulch is open to multiple uses (USFS 1988a).

Potential threats to Sonora chub are related to additional watershed development. Continued and
increased grazing and mining operations in upstream watersheds could result in increased siltation
and runoff, increased water demand and withdrawal, and introduced pollutants to the stream.
Livestock grazing in riparian areas is usually detrimental to fish habitat. Predation by nonnative
vertebrates is also a threat to populations of Sonora chub. Green sunfish is a known predator on
native fish in Arizona (Minckley 1973), and has been implicated in population changes in other lotic
fish communities (AGFD 1988). Hendrickson and Juarez-Romero (1990) noted smaller populations
of Sonora chub in areas where nonnative fishes were present. Sonora chub were absent when
nonnative predators were abundant in reservoirs and highly modified stream habitats. Bullfrogs,
common in the California Gulch watershed, have also been implicated in the disappearance of native
frogs and fishes in other western aquatic habitats (AGFD 1988).

Known primary constituent elements of critical habitat include clean, permanent water with pools,
and intermediate riffle areas and/or intermittent pools maintained by bedrock or by subsurface flow,
in areas shaded by canyon walls.

ENVIRONMENTAL BASELINE

The Sonora chub only occurs within the Tumacacori EMA, on the Bear Valley and Montana
allotments. The following determination was based on historical records of species occurrence
within southeastem Arizona from the AGFD HDMS, field observations from your district biologists,
habitat surveys, and communications with local fish experts. On June 5, 2001, we issued a
biological opinion on the Montana Allotment, which addressed effects to Sonora chub in California
Gulch; therefore, this allotment is not addressed in this BO. Based on a review of the guidance
criteria, site-specific information provided in your BA, and our knowledge of the species in the
action area, we agree with your effects determinations. The only allotment that may adversely affect
Sonora chub is the Bear Valley Allotment.

The guidance criteria for the Sonora chub state:
May Affect, Not Likely to Adversely Affect (must meet all of the criteria):

1. Threatened and endangered species or their habitats are present within the allotment or the
subwatershed that drains the allotment.

2. Direct effects will be avoided by year-long exclusion of livestock from threatened and
endangered species habitats.

3. The subwatershed condition, in the presence of livestock grazing, will be maintained or improved
and indicators of watershed health and threatened and endangered species habitats demonstrate that
effects will be insignificant or discountable.

The Bear Valley Allotment is located in the Atascosa and Pajarito mountains west of Nogales,
Arizona in Santa Cruz, County and within the Nogales Ranger District of the Coronado National
Forest. Elevation ranges from 1067m (3,500 ft.) at the Mexican border to 1637m (5,376 ft.) at the
summit of Montana Peak. The allotment covers 9190 ha (22,710 ac.). The allotment abuts with the
Republic of Mexico on its extreme southern boundary. The Bear Valley Allotment includes lands
within the Rio Altar watershed.
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The Bear Valley Allotment is an area of undeveloped lands that has been identified as supporting
floral and faunal associations that are unique enough to require special management practices,
including identified riparian ecotypes and known essential habitats for threatened and endangered
plants and animals. The climate is steppe (hot). Mean annual air temperatures ranges from about 13
to 17 C (56 to 64 degrees F). Mean annual precipitation ranges from about 30 to 56 cm (12 to 22
in.) which comes from gentle rains in winter and high intensity localized thunderstorms in summer
(Coronado Forest Plan 1988). The riparian zone whose native vegetation includes Fremont
cottonwood, Arizona sycamore, a few emory oak and Arizona walnut, wolfberry, and Texas
mulberry and includes ash is a major deciduous riparian tree species of the area and deergrass is an
important herbaceous riparian species.

Present grazing management on the Bear Valley allotment has resulted in a satisfactory allotment
condition overall. In 1997, range condition data indicated that most of the allotment was in good
condition. In September 2000, Sycamore Canyon watershed assessment indicated that soil quality
condition was 75 percent satisfactory, 16 percent impaired, 8 percent unsatisfactory, and 1 percent
unsuitable. A trespass livestock problem has existed in the past, but 1998, you rebuilt the border
fence which has reduced the number of trespass cattle. The Bear Valley allotment permittee is very
attentive to this problem and has reacted quickly when trespass cattle from Mexico were found in
the allotment. The permitted number of livestock for this allotment is 350 animals on a deferred/rest
rotation cycle.

Sonora chub have been able to survive in this watershed due to the nature of this species in response
to these wet and dry cycles by expanding into riffles, runs, and pools during wet periods, and then
shrinking back to deep pools as the stream dries. On a individual basis, a substantial number of
Sonora chub die when they become trapped in habitats that do not sustain perennial water during
arid periods (Carpenter and Maughan 1993). Recolonization is dependent on individuals that
survived the dry period. This species has an amazing capacity for reproduction and recruitment as
its habitat expands; it can seemingly explode from a small number of individuals occupying newly-
wetted habitats in just a few weeks or months. The capability of the population to increase by
several orders of magnitude within a few months is most likely an adaptation to the harsh climate
and intermittent nature of its habitat, which has allowed the Sonora chub to survive to the present

(Bell 1984).

Sonora chub still occupy Sycamore Canyon and Penasco Canyon on the Bear Valley Allotment as
stated above. More recently Sonora chub have been detected in three new locations on the Bear
Valley Allotment however; these recent sightings counted very small numbers.

The first location is in the Montana Pasture. About five adult Sonora chub were observed in a side
drainage west of Sycamore Canyon in June 2002. These Sonora chub were occupying a 15 feet by
12 feet pool about 2 feet deep and an additional 5 feet by 4 feet pool just upstream of the first pool.
The second location is in the Casita Pasture where a few small Sonora chub were observed in
Sycamore Canyon about a mile upstream from the Ruby Road crossing. These Sonora chub were
first observed in late June, early July of 2002. The third location is in the Horse Pasture located in
Atascosa Canyon downstream from the Bear Valley Ranch. Sonora chub were observed in a deep
pool in a boggy drainage area, and two bedrock pools; both of these pools were well vegetated with
overhanging banks.

Critical habitat is designated on Sycamore Creek, from Yanks Spring to the Mexican border, on
about 1.25 mi. of Penasco Canyon, and about 0.25 mi. on an unnamed tributary to Sycamore Creek.
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EFFECTS OF THE ACTION

Because riparian zones often follow the gradual elevational changes of a watershed, they are often
desirable for road and pipeline construction leading to greater impacts to riparian ecosystems.
Native riparian ecosystems, especially in the arid Southwest, are disappearing rapidly. Riparian
areas are widely recognized as crucial to the overall ecological health of rangelands in the western
U.S.; however, many are in degraded condition, largely as a result of poorly managed livestock
grazing (U.S. General Accounting Office 1988). Riparian areas, however, have ecological
importance far beyond their relatively small acreage because they have a greater quantity and
diversity of plant species than adjoining land. Riparian areas in arid and semiarid regions are
composed of complex and edaphic and vegetation mosaics because of high variability in landforms,
soil types, and location of surface and subsurface water. Livestock tend to congregate in riparian
areas for extended periods, eat much of the vegetation, and trample streambanks, often eliminating
other benefits of riparian habitat (e.g., fish and wildlife habitat, erosion control, floodwater
dissipation).

Effects of livestock grazing on the Sonora chub can be segregated into direct effects to fish and
effects to Sonora chub habitat that result in indirect impacts to the species. Direct effects of
livestock grazing in the aquatic habitats of the above mentioned drainages include trampling
(Roberts and White 1992) of Sonora chub, particularly eggs and larval fish in the shallow margins of
the creeks. Eggs and larval fish may also be ingested by livestock drinking from the creek. Direct
effects could also occur to Sonora chub as a result of range improvement project construction or
vegetation management projects in all of the occupied drainages. There are no such projects
proposed near Sonora chub locations.

Livestock presence affects streambanks through chiseling, sloughing, compaction, and collapse and
results in wider and shallower stream channels (Armour 1977, Platts and Nelson 1985b, Platts 1990,
Meehan 1991). This causes progressive adjustments in other variables of hydraulic geometry and
results in changes to the configuration of pools, runs, riffles, and backwaters; levels of fine
sediments and substrate embeddedness; availability of instream cover; and other fish habitat factors
(Bovee 1982, Rosgen 1994). It also changes the way in which flood flows interact with the stream
channel and may exacerbate flood damage to banks, channel bottoms, and riparian vegetation.
These effects occur at all levels of cattle presence, but increase as number of livestock and length of
time the cattle are present increase (Marlow and Pogacnik 1985). Damage begins to occur almost
immediately upon entry of the cattle onto the streambanks and use of riparian zones may be highest
immediately following entry of cattle into a pasture (Goodman et al. 1989, Platts and Nelson 1985a).
Vegetation and streambank recovery from long rest periods may be lost within a short period
following grazing reentry (Duff 1979). Bank configuration, soil type, and soil moisture content
influence the amount of damage with moist soil being most vulnerable to damage (Marlow and
Pogacnik 1985, Platts 1990). Cattle presence on streambanks retards rehabilitation of previous
damage as well as causing additional alteration (Platts and Nelson 1985a). Channel erosion in the
form of downcutting or lateral expansion may result (Heede and Rinne 1990, Bureau 1990).

Livestock grazing in and on riparian vegetation may cause changes in the structure, function, and
composition of the riparian community (Szaro and Pase 1983, Warren and Anderson 1987, Platts
1990, Schulz and Leininger 1990, Schulz and Leininger 1991, Stromberg 1993a). Species diversity
and structural diversity may be substantially reduced and nonnative plant species may be introduced
and spread in cattle feces. Reduction in riparian vegetation quantity and health, and shifts from deep
rooted to shallow rooted vegetation contribute to bank destabilization and collapse and production of
fine sediment (Meehan 1991).
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Loss of riparian shade results in increased fluctuation in water temperatures with higher summer and
lower winter temperatures (Karr and Schlosser 1977, Platts and Nelson 1989). Increased water
temperature fluctuations may also adversely affect larvae. Larvae have a much more limited thermal
range than do adults and exhibit subtle habitat shifts to accomplish thermal regulation. Increasing
temperature fluctuations in shallow edgewater areas may cause direct mortality of larvae through
thermal shock or may cause larvae to move out into deeper, faster water where they are more
vulnerable to predation or to being swept downstream.

Increases in nutrients in streams have been documented to result from livestock grazing (Kauffman
and Krueger 1984). Excessive nutrient input and resulting algal growth may result in temporary
conditions of oxygen depletion with resulting stress or death to individual Sonora chub.

Surface litter is reduced by trampling and churning into the soil, reducing cover for soil, plants, and
wildlife (Schulz and Leininger 1990). The capacity of the riparian vegetation to filter sediment and
pollutants to prevent their entry into the river and to build streambanks is reduced (Lowrance et al.
1984, Elmore 1992).

Increased sediment production and transport is probably the most commonly acknowledged effect of
livestock grazing (Platts 1990, Meehan 1991, Johnson 1992, Weltz and Wood 1994). Adverse
effects of stream sedimentation to fish and fish habitat have been extensively documented (Murphy
et al. 1981, Wood et al. 1990, Newcombe and MacDonald 1991, Barrett 1992, Megahan et al. 1992).
However, excessive sedimentation may cause channel changes that are adverse to the species.
Excessive sediment may fill backwaters that provide larval and juvenile Sonora chub habitat.
Excessive sediment may smother invertebrates, reducing Sonora chub food production and
availability and related turbidity may reduce Sonora chub’s ability to see and capture food.
Reduction in aquatic habitat complexity due to livestock grazing effects is probably the most
important adverse effect to Sonora chub. Habitat complexity allows partitioning of habitat among
the various fish species and their life stages. Reduction of habitat complexity increases inter-species
and inter-lifestage conflicts. It also exacerbates the adverse effects of generalistic nonnative species
on native species (Bestgen 1986, Rinne and Minckley 1991, Baltz and Moyle 1993, Douglas et al.
1994). Most nonnative species in the proposed action area are predatory and decreased habitat
complexity results in decreased hiding cover, thus making predator-naive native species more
vulnerable to predation (Minckley 1983, Fraser et al. 1987). Cover is an important factor in the
ability of fish species to avoid adverse effects from flooding (Bulkley and Pimentel 1983, Meffe
1984). Livestock grazing and its attendant reduction in habitat complexity make Sonora chub more
vulnerable to death and displacement from flooding, at the same time that livestock effects on the
watershed and streambanks contribute to increased flood volume, velocity, and abrasive power.

Physical damage to streambanks and channels in conjunction with loss or reduction of riparian
vegetation may change the timing and magnitude of streamflow (Stabler 1985, Meehan 1991).
Flood flows may increase in volume and decrease in duration, and low flows may decrease in
volume and increase in duration. Cattle trampling and grazing of the riparian corridor makes banks
and vegetation more susceptible to severe damage during catastrophic flooding (Platts et al. 1985).

Livestock do have access to the side drainage of Sycamore creek in the Montana pasture, but only
during the winter months, outside of the growing season. At the time of the Sonora chub sighting
there were no signs of livestock use near the pools and the riparian areas were in fair condition with
abundant grass species along the stream banks. This would indicate that livestock use is minimal at
this site.
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The Sonora chub in the upper part of Sycamore creek were detected in a reach classified as
intermittent and it routinely dries up. It is believed that Sonora chub reach this section of the stream
during summer monsoons and then became trapped in isolated pools as the stream drys up. The
condition of the riparian area was poor, riparian vegetation was sparse, the channel bottom was
mostly gravel without exposed bedrock. Other pools downstream with exposed bedrock have year-
round water. Downstream of this site is the boundary of the exclosure that was built to protect
occupied Sonora chub habitat near the Ruby Road crossing. This site is located in the Casita pasture
and the proposed action will allow for grazing in winter months.

Sonora chub located in the Horse pasture were documented in deep pools with well vegetated
overhanging banks; this pasture is used as a horse pasture only. Livestock do not use this pasture
except for the occasional sick or injured cow. The site is inaccessible to livestock due to its steep
and rocky topography.

Livestock grazing in the action area will result in minimal effects to Sonora chub and its habitat
because of limited access and winter use.

EFFECTS OF THE ACTION IN CRITICAL HABITAT

The proposed action occurs outside of designated critical habitat. At the time the final rule was
written, the following was discussed for the constituent elements; the area provides all of the
ecological, behavioral, and physiological requirements necessary for the survival of this species.

Changes in the watershed resulting from grazing can cause increased sedimentation, higher peak
flows and channel incisement, and lower base flows within the drainages with occupled Sonora chub
habitat, and changes in riparian vegetation and channel morphology may cause injury and mortality
of Sonora chub and adversely alter its habitat. Most precipitation falls at the higher elevations in the
various watersheds; however, watershed effects on the allotments should not be disregarded because
of the proximity of the allotments to occupied Sonora chub habitat. Flows from higher elevations
traverse drainages in the allotments, which if degraded by grazing, may contribute elevated levels of
sediment and exhibit other characteristics of degraded watershed described above. This can effect
riparian function with occupied Sonora chub habitat in the proposed action areas.

The direct effects of livestock grazing on critical habitat are (1) increased water temperatures as a
result of stream channels becoming wider and shallower, (2) loss of nutrients within in the stream
channel due to reduction of pools in number, size, and depth, (3) reduction in cover as a result of
livestock grazing on riparian vegetation which helps to increase water temperatures, and (4)
reduction of cover by banks sloughing off due to livestock trampling.

The proposed action also includes development of range improvement projects, such as fence
maintenance and construction and water developments. These projects are primarily designed to
distribute cattle and allow greater management capability. They can result in improved range
condition and watershed condition, if stocking rates are not increased. Localized temporary
disturbance from construction of pipelines, fences, and other projects would cause negligible and
localized increases in erosion and runoff. Of greater concern are development and maintenance of
stock tanks, which may support populations of nonnative fishes, or may provide habitat into which
nonnative fishes may be introduced as sport fish or for other purposes. These fish may subsequently
be introduced into occupied Sonora chub habitat or may traverse drainages between stock tanks and
the creek during storm events. Any new construction or reconstruction of roads to stock tanks
would facilitate public access and increase the chance that nonnative fish may be introduced or
moved among tanks.
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There is no authorized livestock grazing in designated critical habitat, which is all within fenced
exclosures. This proposed action will therefore have no direct effects on critical habitat. Indirect
effects are minimal due to overall improved range conditions in the upper watershed.

CUMULATIVE EFFECTS

Cumulative effects to Sonora chub include ongoing activities in the watershed such as livestock
grazing and associated activities outside of the allotments addressed herein, irrigated agriculture,
groundwater pumping, stream diversion, bank stabilization, channelization, and recreation. Some of
these activities, such as irrigated agriculture, are declining and are not expected to contribute
substantially to cumulative long-term adverse effects to Sonora chub.

Other activities, such as recreation are increasing. Increasing recreational, residential, or
commercial use of the private lands near the riparian areas would likely result in increased
cumulative adverse effects to occupied Sonora chub habitat through increased water use, increased
pollution, and increased alteration of the streambanks through riparian vegetation suppression, bank
trampling, and erosion.

CONCLUSION

After reviewing the current status of Sonora chub, the environmental baseline for the action area, the
effects of the proposed action and the cumulative effects, it is our biological opinion that the action,
as proposed, is not likely to jeopardize the continued existence of the Sonora chub. We based our
conclusion on the following:

1. The majority of Sonora chub occupied habitat is fenced off from livestock access. All of
designated critical habitat is protected from livestock grazing.

2. The recently discovered (October 2002) pools found to contain Sonora chub are 1)
topographically protected from livestock access and 2) livestock use is restricted to the winter
months at the other Sonora chub locations.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. “Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2), taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

We do not anticipate take for the Sonora chub in the proposed action area because the likelihood of
livestock harming, killing, injuring or harming Sonora chub is greatly reduced due to limited access.
Access is limited by fencing, topography, and seasonal restrictions.
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CONSERVATION RECOMMENDATIONS

1. Coordinate with AGFD and assess the existing condition of the natural Sonora chub population in
Sycamore Canyon and its tributaries to determine if an implementation plan for stocking Sonora
chub is needed.

2. Continue to implement the Sonora chub recovery plan as appropriate.

3. Work with us and AGFD to control nonnative aquatic organisms on the Forest, particularly
bullfrogs, fish, and crayfish.

In order for us to be kept informed of actions minimizing or avoiding adverse effects or benefitting
listed or proposed species, we request notification of implementation of any conservation actions.

(Note: Surveys or other activities that involve capture or other forms of take of this species require
appropriate permits from us and the applicable state Game and Fish Department).

Yaqui chub (Gila purpurea) with critical habitat
STATUS OF THE SPECIES

We listed the Yaqui chub as endangered on August 31, 1984. Critical habitat was designated for this
species for “all aquatic habitat on the San Bernardino NWR (USFWS 1984b). This occurred prior
to the acquisition of Leslie Canyon; Leslie Canyon is not designated critical habitat.

The Yaqui chub is a medium sized fish of the family Cyprinidae (Minckley 1973). Until recently,
Gila purpurea was thought to occur in the basins of the Rios Sonora, Matape, and Yaqui in Arizona
and Sonora, México (Hendrickson et al. 1980). In 1991, it was recognized that the chub in the Rios
Sonora and Matape and the Rio Yaqui system downstream from San Bernardino Creek is a different
species, Gila eremica (DeMarais 1991). Gila purpurea is endemic to San Bernardino Creek in
Arizona and México and probably the Willcox Playa basin in Arizona (Varela-Romero et al. 1990,
DeMarais 1991). It currently occurs in Bathhouse Spring, Black Draw, House Pond, Mesquite
Pond, North Pond, Oasis Pond, Robertson Ciénega, Twin Pond, and Two PhD Ponds on the San
Bernardino National Wildlife Refuge (SBNWR memorandum May 26, 1994). Onlya few
individual chubs were caught in Robertson Ciénega during the 1994 monitoring effort. Some of
those populations have been stocked into enhanced or artificially created habitats as part of the
recovery program. The population in Leslie Creek was stocked in 1969 with individuals taken from
Astin Spring (Minckley and Brooks 1985). A population in Turkey Creek in the Chiricahua
Mountains was stocked in 1986 and 1991 from Astin Spring (via Leslie Creek) stock raised at
Dexter National Fish Hatchery.

Habitat preferences for Yaqui chub vary by life stage. Young fishes prefer marginal habitats and the
lower ends of riffles. Adults prefer the deepest, most permanent pools, undercut banks next to large
boulders, debris piles, and roots of large riparian trees (Hendrickson et al. 1980). Diet consists
mostly of algae, insects, and detrital material (Galat and Gerhardt 1987).

Breeding males are a bluish-grey color while females are straw-yellow to light brown color
(Minckley 1973). Spawning is protracted throughout the warmer months, with greater activity in
spring. Reproductive potential is high and large populations develop quickly from a few adults
(DeMarais and Minckley 1993). Growth to maturity is rapid, often within the first summer of life.
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Decline of the Yaqui chub probably began with regional arroyo cutting in the late 1800s. Rio San
Bernardino incised its floodplain more than 8 m (25 ft), and streamside marshlands (cienegas) were
drained, except where locally maintained by springs or artesian wells. Cienegas and wetlands were
impacted by livestock grazing. This contributed to watershed deterioration. The Yaqui chub
approached extinction in the late 1960s due to habitat loss, but survived largely due to human
intervention, including transplantation; hatchery production; habitat acquisition, renovation, and
creation; and successful reintroduction. Catastrophic drought in the mid-1970s further depleted
Yaqui chub populations (DeMarais and Minckley 1993).

Actions taken at San Bernardino National Wildlife Refuge help maintain populations of the species
in the United States. Yaqui chub populations in West Turkey Creek occur largely on the private El
Coronado Ranch. Conservation, ranch management, and recovery actions for the Yaqui chub, Yaqui
catfish (Ictalurus pricei), and longfin dace are detailed in the Habitat Conservation Plan which is to
be intact for 25 years. Management for this species in Mexico is minimal, at best.

ENVIRONMENTAL BASELINE

The following determinations were based on historical records of species occurrence within
southeastern Arizona from the AGFD HDMS, field observations from your district biologists,
habitat surveys, and communications from species experts.

Those allotments listed below constitute the action area for this species’ analysis. Based on areview
of the guidance criteria, site-specific information provided in your BA, and our knowledge of the
species in the action area, we agree with your effects determinations.

The following criteria are to be used by a fisheries biologist to determine the effects that the
proposed livestock grazing and management activities will have on the previously described fish
species.

The guidance criteria for the Yaqui chub state:

No Effect (must meet one of the criteria):

1. Livestock grazing on the allotment will not occur within any subwatershed that drains into
threatened and endangered species habitat.

2. Livestock grazing on the allotment will be excluded from threatened and endangered species
habitat, in order to sustain all life stages of threatened and endangered species, the subwatershed is
in satisfactory condition, and there will not be effects such as:

a. Sedimentation (sediment traps occur between the allotment and threatened and
endangered species habitat, and

b. Evidence of active erosion caused by livestock or livestock management activities.
May Affect, Not Likely to Adversely Affect (must meet all of the criteria):

1. Threatened and endangered species or their habitats are present within the allotment or the
subwatershed that drains the allotment.
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2. Direct effects will be avoided by year-long exclusion of livestock from threatened and
endangered species habitats.

3. The subwatershed condition, in the presence of livestock grazing, will be maintained or improved
and indicators of watershed health and threatened and endangered species habitats demonstrate that
effects will be insignificant or discountable.

You determined that livestock grazing on the Turkey Creek allotment, in the Chiricahua EMA, may
adversely affect this species.

Historically, Yaqui chub were determined to exist in West Turkey Creck (Rutter 1896); but the
specimens' identity cannot be confirmed because they were lost in the San Francisco earthquake
(Miller and Lowe 1964). After that collection, the species was not collected there again. Although
the Yaqui chub occurs in West Turkey Creek and is considered a native, the species had disappeared
from that creek sometime early in this century from either natural conditions (drought, floods,
wildfire, watershed degradation) or elimination due to competition with introduced nonnative fishes
(rainbow trout, green sunfish).

In 1986, Yaqui chub from stocks at the Dexter National Fish Hatchery were transplanted to ponds on
the University of Arizona's Coronado Ranch. The stock of these fish was originally from Astin
Spring via Leslie Creek. The chub eventually dispersed from the El Coronado Ranch ponds into
West Turkey Creek. The El Coronado Ranch ponds function as a refugium and a source of chub for
West Turkey Creek. Nonnative species are one of the biggest threats to the West Turkey Creek
native fishes. Illegal release of nonnative aquatic species will probably be a continual problem.

Electrofishing surveys conducted by us and you in 1996, 1997, and 1998, within the upper reaches
of West Turkey Creek, found Yaqui chub in low numbers (two to 19 individuals), but surviving and
reproducing. Since Yaqui chub fry and young of the year were found during these surveys, suitable
habitat conditions must exist.

During the 1996-1998 surveys, nonnative species were also found on the Forest, but their
distribution and composition have been variable. The 1996 surveys found rainbow trout along with
longfin dace and Yaqui chub. The 1997 results reflected a significant presence of fathead minnow
along with Yaqui chub, but no trout nor dace. No nonnative species nor longfin dace were found in
1998. Surveys were confined to pool habitat within the upper 1.6 km (1.0 mi) of West Turkey
Creek.

West Turkey Creek is one of two “perennial streams on the western side of the Chiricahua
Mountains in the Forest that drain into the Sulphur Springs Valley. Rucker Canyon also contains
perennial water. It is thought that these drainages were once tributaries to the Rio Yaqui in Sonora,
Mexico. About 6.4 km (4.0 mi) of potential Yaqui chub stream habitat exist within West Turkey
Creek. Of this, approximately, 4 km (2.5 mi) of stream habitat are within National Forest lands.
These 4 km (2.5 mi) of stream are within the Turkey Creek Allotment. The stream is perennial-
intermittent. In severe droughts only a few of the deeper pools are left. Ponds on private land of the
El Coronado Ranch also serve as refugia during drought and are the best habitat for the chub in the
West Turkey Creek watershed.

We issued a Section 10 permit in 1998 and approved the Habitat Conservation Plan (HCP) for the
El Coronado Ranch (Minckley and Duncan 1998). The goals of the HCP include watershed
management, improving riparian condition, allowing continued operation of the ranch, and
conservation and recovery of native species. The Section 10(a)(1)(B) permit covers incidental take
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of Yaqui chub, Yaqui catfish, and the Yaqui form of longfin dace, should it ever be listed.
Implementation of the HCP should lead to improved watershed and habitat conditions for native fish

in the watershed. Management on the El Coronado Ranch under the HCP will improve the baseline
by:

® Managing water diversions to maintain a balance of water supply in both West Turkey Creek
and ponds to enhance survival of Plan Species;

® Allowing routine maintenance at applicant expense on all components of the water-delivery
system and ponds to ensure they remain in good repair;

® Maintaining water levels and biological conditions in ponds where fishes of concern are to
ensure adequate habitats to the extent possible given the variable water supply from West
Turkey Creek. To the extent possible, the permittee must avoid reintroduction of, and aid
elimination of, nonnative predators and competitors of resident populations of chub and other
plan species;

® Implementing plans that minimize adverse impacts of livestock grazing in the watershed on
native fish habitats or indigenous fishes;

® Avoiding adverse modifications to the watershed on private land that may negatively influence
native fish habitats or indigenous fishes;

® Allowing agency personnel access to the El Coronado Ranch on reasonable notice where
necessary for monitoring, sampling, research, and other activities including translocation and
reintroduction of fishes, when related to management of species and habitats of concern.

Forest Road 41 parallels West Turkey Creek, ending with a trailhead at the Wilderness boundary.
This is one of four trailheads that access wilderness recreation trails from West Turkey Creek. Also,
along with the El Coronado Ranch, there are 14 recreational summer homes, two semi-developed
campgrounds, and several dispersed camping sites in use within the Canyon on your lands. The
West Turkey Creek Native Fish Habitat Renovation Project underwent formal consultation on
February 4, 1999 (2-21-99-F-130). lIts goal is to maintain West Turkey Creek as a native fishery and
remove nonnative fishes. The two treatments conducted so far were apparently successful (W.
Minckley, pers. comm., 1999).

In 1994, because of the Rattlesnake Fire, significant quantities of ash and other debris were
transported downstream into West Turkey Creek. Nevertheless, the resident (nonnative) rainbow
trout, and (native) longfin dace and Yaqui chub survived. This event did not impact the watershed
equally. The majority of the debris flows affected the lower reaches of West Turkey Creek via
Saulsbury and Ward Canyons. The watershed still is continuing to heal and recover.

The Turkey Creek allotment is permitted to the El Coronado Ranch. Permitted use is for 66
cow/calf year-long and an additional 25 cows from September through December. The grazing
system involves a “best pasture system. In 1997, the permittee took non-use because of drought,
and in 1998, applied for only 25 percent of the permltted use. Livestock are not excluded from West
Turkey Creek. No grazing occurs within the West Turkey Creek Recreation Area (=Yaqui chub
habitat) during the summer months, but grazing is allowed in the fall and winter. Use any other time
tends to be transitory because there s little forage produced in that area (USFWS 1999a). Most
livestock use is on the allotment in the watershed above Turkey Creek, including its tributaries.
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Range condition on the allotment is moderately low or better, with most of the hectares [about 3,600
(greater than 9,000 ac)] in this category. The trend is static or up, with about 1,100 ha (2,800 ac) in
a static trend. Soil condition on the allotment is 96 percent satisfactory.

Critical habitat for Yaqui chub is not designated within the action area and will not be affected by
the proposed action.

EFFECTS OF THE ACTION

Livestock grazing can cause direct and indirect effects to fish and their habitat. It has long been
acknowledged that grazing has had adverse impacts to native southwestern fishes (Chamberlain
1904, Miller 1961, Hendrickson and Minckley 1984, Minckley 1985, Williams et al. 1985, Marsh
and Minckley 1990, Minckley et al. 1991a, Rinne and Minckley 1991). Cattle can directly affect
fish through trampling fish, larvae, and eggs. (Roberts and White 1992). Yaqui chub will be
directly affected by the proposed action because cattle have access to the habitat occupied by Yaqui
chub. Impacts from livestock should be small, because grazing may not occur every year, the area
of occupied habitat is grazed only in the winter, and the number of livestock are few.

Indirect effects include alteration of riparian and aquatic habitats and changes to watershed
functioning. Livestock grazing alters the species composition of communities, disrupts ecosystem
functioning, and alters ecosystem structure (Fleischner 1994). The main impacts to an ecosystem
are from cattle grazing of plants and trampling vegetation and soil (Marlow and Pogacnik 1985).

These impacts can affect both riparian zones and uplands. These impacts can indirectly affect Yaqui
chub.

The proposed grazing management may negatively impact upland and riparian soils, by affecting the
vegetative ground cover, plant vigor, and litter components; however, if implemented as it has been,
conditions should improve or remain static. Riparian soil and bank stability should continue to
improve (Skovlin 1984, Kovalchik and Elmore 1992). Winter grazing impacts to riparian areas are
usually less than grazing during other seasons (Platts 1990,Kovalchik and Elmore 1992). Since soil
and range condition on the allotment is moderate or better, the indirect effects of grazing in the
watershed are minimal. Vegetation utilization of 45 percent is allowed under the present plan.
Research summarized by Holechek et al. (1998) suggests 45 percent utilization may be too high for
the vegetation types present on the Turkey Creek allotment.

The indirect effects of livestock grazing will be minimal to Yaqui chub, occupied or potential
habitat, and on the watershed above Yaqui chub habitat. The only livestock grazing that occurs is
around the upper end of West Turkey Creek. Livestock rarely venture into areas higher up in the
watershed, because it is steep, heavily wooded, and does not produce much forage. Details of
grazing effects can be found in the Environmental Baseline (Forestwide) section.

There is no designated critical habitat in the action area; therefore, none will be affected by the
proposed action.

CUMULATIVE EFFECTS

Cumulative effects are those effects of future State, Tribal, local government, and private actions
that are reasonably certain to occur in this biological opinion. Future Federal actions that are
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act.
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Most future actions in the watershed will be on Federal lands, and thus would be subject to Section
7. Actions on the El Coronado Ranch have been identified for a 25-year period. The illegal
transplanting of exotic fish and amphibians will likely continue to be a problem, although aggressive
nonnative aquatic species control methods may aid in reducing their spread. This situation requires
periodic habitat monitoring. The drainage may also be closed to fishing in the future by the Arizona
Game and Fish Commission.

CONCLUSION

After reviewing the current status of the Yaqui chub, the environmental baseline for the action area,
and the anticipated effects of the proposed project, it is our biological opinion that the proposed
action is not likely to jeopardize the continued existence of the Yaqui chub or destroy or adversely
modify critical habitat. Critical habitat for this species has been designated at the San Bernardino
National Wildlife Refuge; however, this action does not affect that area and no destruction or
adverse modification of that critical habitat is anticipated. We based our conclusion on the
following:

1. Livestock use near West Turkey Creek is relatively light.

2. Soils are about 96 percent satisfactory in the watersheds for Yaqui chub.

3. The rocky nature of West Turkey Creek limits livestock access to occupied habitat.
INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. “Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2), taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

The measures described below are non-discretionary, and must be implemented by you so that they
become binding conditions of any grant or permit issued to the applicant, as appropriate, in order for
the exemption in section 7(0)(2) to apply. You have a continuing duty to regulate the activity
covered by this incidental take statement. If you (1) fail to require any applicant to adhere to the
terms and conditions of the incidental take statement through enforceable terms that are added to the
permit or grant document, and/or (2) fail to retain oversight to ensure compliance with these terms
and conditions, the protective coverage of section 7(0)(2) may lapse.

AMOUNT OR EXTENT OF TAKE

Based on the proposed action, we anticipate the following take:
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Incidental take from actions proposed on the Forest is likely to be small because known populations
of Yaqui chub on the Forest are also small; therefore, we anticipate no more than five Yaqui chub
will be incidentally taken annually. Take may occur through harm and harassment from livestock in
the riparian and aquatic habitat of the creek; or by mortality of Yaqui chub when livestock cross or
water at occupied habitat.

EFFECT OF THE TAKE

In this BO, we determined that this level of anticipated take is not likely to result in jeopardy to the
species or destruction or adverse modification of critical habitat.

REASONABLE AND PRUDENT MEASURES & TERMS AND CONDITIONS

The following reasonable and prudent measure is necessary and appropriate to minimize take of
Yaqui chub. In order to be exempt from the prohibitions of section 9 of the Act, you must comply
with its accompanying term and condition in regard to the proposed action. This term and condition
is nondiscretionary and implements the reasonable and prudent measure as described. This measure
shall apply to the Turkey Creek allotment (Chiricahua EMA).

1. Monitor the effects of the proposed action on the Yaqui chub and its occupied habitat.
The following term and condition implements reasonable and prudent measure 1:

a. You shall monitor fish populations and habitat conditions in coordination with other
monitoring activities occurring in the watershed: the El Coronado Ranch Habitat
Conservation Plan, the West Turkey Creek Native Fish Habitat Renovation Project, and the
Johnson Peak fire plan. Monitoring requirements that apply to you from these plans include:
for the HCP, sections 11.6.C and 11.6.D of the Implementing Agreement; and for the
renovation project, term and condition 2.1 and 3 from the 1999 BO and 3a. in the fire plan
BO. A monitoring plan will be developed to detect levels and types of incidental take, as
anticipated above. The plan shall be developed in coordination with us and AGFD and
provided to us in your March 2003 annual report.

CONSERVATION RECOMMENDATIONS
We recommend the following:

1. Other actions occurring in the West Turkey Creek watershed should to be analyzed for their
potential impacts to listed species. Impacts from the different forms of recreation occurring in the
watershed are probably more detrimental to the Yaqui chub and the watershed than actions
previously consulted on. A watershed plan could be one appropriate means of addressing these
issues. Work cooperatively with us and interested parties to address these issues (Recovery Plan
Task 2.0, USFWS 1995:23).

2. Assist with the development of a monitoring plan that addresses all actions occurring the
watershed (Recovery Plan Task 2.0, USFWS 1995:23).

In order for us to be kept informed of actions minimizing or avoiding adverse effects or benefitting
listed species or their habitat, we request notification of the implementation of any conservation
recommendations.
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(Note: Surveys or other activities that involve capture or other forms of take of this species require
appropriate permits from us and the Arizona Game and Fish Department).

MAMMALS
Lesser long-nosed bat (Leptonycteris curasoae yerbabuenae) (LLNB)
STATUS OF THE SPECIES

We listed the lesser long-nosed bat (originally, as Leptonycteris sanborni; Sanborn's long-nosed bat)
as endangered (53 FR 38456), dated September 30, 1988. Critical habitat has not been designated
for this species.

The lesser long-nosed bat is a small, leaf-nosed bat. It has a long muzzle and a long tongue, and is
capable of hover flight. These features are adaptations to feed on nectar from the flowers of
columnar cactus, such as the saguaro and organ pipe cactus and from paniculate agaves, such as
Palmer's agave (Agave palmeri), and Parry's agave (4. parryi Hoffmeister 1986), 4. desertii
(Engelman 1875), and 4. schotti. Palmer's agave exhibits many characteristics of chiropterophily,
such as nocturnal pollen dehiscence and nectar production, light colored and erect flowers, strong
floral order, and high levels of pollen protein with relatively low levels of nectar sugar
concentrations (Slauson 1996). Parry's agave demonstrates many (though not all) of these same
morphological features (Gentry 1982).

The lesser long-nosed bat is migratory and found throughout its historical range, from southern
Arizona and extreme southwestern New Mexico, through western Mexico, and south to El Salvador.
It has been recorded in southern Arizona from the Picacho Mountains (Pinal County) southwest to
the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains (Cochise County),
and south to the international boundary. Roosts in Arizona are occupied from late April to
September (Cockrum and Petryszyn 1991); the bat has only rarely been recorded outside of this time
period in Arizona (Fleming 1995, Hoffmeister 1986). In spring, adult females, most of which are
pregnant, arrive in Arizona gatherlng into maternity colonies. These roosts are typically at low
elevations near concentrations of flowering columnar cacti. After the young are weaned these
colonies disband in July and August; some females and young move to higher elevations, primarily
in the southeastern parts of Arizona near concentrations of blooming paniculate agaves. ‘Adult males
typically occupy separate roosts forming bachelor colonies. Males are known mostly from the
Chiricahua Mountains and recently the Galiuro Mountains (Snow pers. comm. 1999) but also occur
with adult females and young of the year at maternity sites (Fleming 1995). Throughout the night
between foraging bouts both sexes will rest in temporary night roosts (Hoffieister 1986).

The primary food source for the lesser long-nosed bat in southeastern Arizona from mid-summer
through fall is Palmer's agave, which typically occurs on rocky slopes or hill tops, scattered within
the desert grassland and oak woodland communities within the elevation range of 900 m to 1,800 m
(3,000-6,000 ft) (Gentry 1982). Parry's agave reaches higher elevations than Palmer's, extending
from grasslands into oak woodland, chaparral, pine/oak forests, and mixed conifer with an elevation
range of approximately 1,500 m to 2,500 m (4,900-8,200 ft) (Gentry 1982). Like Palmers' agave,
Parry's is typically found on rocky slopes (Gentry 1982). Concentrations of paniculate agaves are
generally found on the rocky, shallow soils of hills and ridges. Palmer's and Parry's agaves are also
found scattered in areas of deep, heavy soils within grasslands or where there may be thick stands of
shrubs, mesquite, oak, and other trees.
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The ecology of Palmer's agave appears to be poorly understood, especially as it is affected by
livestock use and fire (Slauson, pers. comm., 1997; Wendy Hodgson, Desert Botanical Gardens,
Phoenix, pers. comm., 1997). Agaves are perennial succulents. Agave seeds germinate readily with
adequate moisture, typically in open areas with limited competition from other plants (Tony
Burgess, Biosphere Two Center, Tucson, pers. comm., 1997). Palmer's agave is relatively slow
growing, often taking 20 or more years before initiating the single reproductive event in its life
(Slauson 1996, 1999). A flowering stalk erupts from the rosette of a mature plant, growing rapidly
through the spring and early summer. During the summer 8 to 12 flowering panicles are displayed
on the upper third of a stalk, 3 to 5 m (10-16 ft) tall (Gentry 1982). Slauson (1996, 1999) has
completed a pollination ecology study of Palmer’s agave, finding that many pollinator species
contribute to establishing seed set. Lesser long-nosed bats have been recorded visiting individual
blooming Palmer's agaves more than 1,000 visits per night (R. Sidner, Tucson, pers. comm., 1997;
Petryszyn, pers. comm., 1999), while they may not visit other agaves at all (Slauson, pers. comm.,
1997). Bat visits generally last less than one second (Slauson 1999). Apparently there are many
factors which influence the year a particular plant may bloom. Precipitation one to several years
before blooming is probably of special importance. In the Peloncillo Mountains, about 2 to 5
percent of the agave population flowers each year (Peter Warren, Nature Conservancy, Tucson, pers.
comm., 1997) Palmer s agave may occasionally produce off-sets (vegetative reproduction or
clomng of "pups" produced from rhizomes) though this is less likely than for many other agave
species (Hodgson, pers. comm., 1997). Parry's agave freely produces off-sets (Gentry 1982).

The importance of Parry’s agave, as well as desert agave and amole, as a forage resource for
Leptonycteris bats is unknown. As discussed, Parry’s agave generally occurs at higher elevation
than Palmer’s agave, and occurs in forest openings. Benson and Darrow (1982) note that it typically
flowers in June and early July, which is before the lesser long-nosed bat arrives at roosts in
southeastern Arizona. However, J. Rorabaugh (USFWS 1999a) noted many Parry’s agave in flower
high in the Huachuca Mountains on the crest trail during late July in 1997. It may be that agaves at
high elevation bloom later than at lower sites, and could potentially be blooming and be used as a
forage resource when lesser long-nosed bats arrive in July or early August. In addition, Parry’s
agave may be very important as a forage plant for those bats which arrive in southeastern Arizona
during late spring and early summer.

As indicated above, the lesser long-nosed bat consumes nectar and pollen of paniculate agave
flowers and the nectar, pollen, and fruit produced by a variety of columnar cacti. These bats often
forage in flocks. Nectar of these cacti and agaves is a high-energy food. Concentrations of some
food resources appear to be patchily distributed on the landscape and the nectar of each plant species
utilized is only seasonally available. Cactiflowers and fruit are available during the spring and early
summer; blooming agaves are available primarily from July through October. Columnar cacti occur
in lower elevation areas of the Sonoran Desert region, and paniculate agaves are found primarily in
higher elevation desert scrub areas, semi-desert grasslands and shrublands, and into the oak
woodland (Gentry 1982). In the Huachuca Mountains, Parry’s agave is generally found at higher
elevations than Palmer’s agave; the former is common in forest openings to the crest of the
Huachuca Mountains.

Lesser long-nosed bats appear to be opportunistic foragers and extremely efficient fliers. Seasonally
available food resources may account for the seasonal movement patterns of the bat. The lesser
long-nosed bat is known to fly long distances from roost sites to foraging sites. Night flights from
maternity colonies to flowering columnar cacti have been documented in Arizona at 25 km (15 mi),
and in Mexico at 40 km (25 mi) and 61 km (38 mi) (one way)(Virginia Dalton, Tucson, Arizona,
pers. comm. 1997; Yar Petryszyn, University of Arizona, Tucson, pers. comm. 1997). Flemmg
(1995) suggests that a substantial portion of the lesser long nosed bats at the Pinacate Cave in
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Sonora fly 40 to 50 km (25 to 31 mi) each night to foraging areas in Organ Pipe Cactus National
Monument. Horner et al. (1990) found that lesser long-nosed bats commuted 15.5 miles (25.8 km)
between an island maternity roost and the mainland in Sonora. The authors suggested that bats
regularly flew at least 47 miles (78.3 km) each night. Lesser long-nosed bats have been observed
feeding at hummingbird feeders many miles from the closest known potential roost site (Yar
Petryszyn, pers. comm. 1997).

In her study of the foraging ecology of lesser long-nosed bats, Ober (2000) found that bats flew an
average of 18.9 km (11.3 miles) from their day roosts to their core use-areas. The bats spent the
majority of the night foraging in their core use-areas before returning to their day roosts in the
morning. Core use-area sizes ranged from 3 to 42 ha (7.4 to 103.7 acres). Core use-areas are
defined as the smallest area that accounted for 50 percent of locations collected for each individual
(n= 60) throughout 1998 and 1999. Home ranges were also calculated; they are defined as the
smallest area that accounted for 95 percent of all locations collected for each bat. Home ranges
varied widely, from 174 to 5258 ha (430 to 12992.5 acres).

Density of flowering and dead standing A. palmeri were calculated within bat home ranges. The
combined densities (plants/ha) ranged from 3.6 to 10.4 in 1998 and 1.6 to 9.3 in 1999. Ober found
that home range size did not vary with changes in density of flowering 4. palmeri or with density of
both live and dead standing agave inflorescences. The density of flowering and dead standing agave
in home ranges of adult bats was greater than that available in the surrounding landscape, indicating
that bats seem to select areas that have high food abundance as well as evidence ofhigh food
abundance in previous years. The density of flowering A. palmeri (plants/ha) inside bat home
ranges was 2.6 to 5.4 in 1998 and 0.2 to 3.0 in 1999. Despite this variation in agave flowering
density, the sizes of home ranges and core use-areas were similar for bats in those years. This would
suggest that the size of home ranges and core use-areas is not strongly influenced by fluctuations in
resource abundance (Ober 2000). The bats did exhibit site fidelity.

Lesser long-nosed bats typically consume 150 percent of their body mass in nectar per night in
captivity (Winter and von Helversen 1998). The small size of individual 4. palmeri flowers force
bats to visit many flowers a night. Agave palmeri flowers produce nectar for five consecutive nights
and each stalk can produce 1600-2240 flowers during the flowering season (Slausen 1999). Agaves
in a patch will flower asynchronously. Therefore, a patch of agaves can provide rich nectar
resources for weeks. This probably explains why Ober observed bats returning to the same core-use
areas on consecutive nights.

A roostis considered to be any cave, mine, building, etc, that is used by any number of bats,
anytime. A maternity roost is a site where pregnant bats give birth and raise their young. A primary
roost is a site with greater than 50 bats documented on a fairly regular basis, and for which we have
relatively recent data. A large roostis considered a site with about 450 or greater bats. A small
roost is considered to be a site with less than 50 bats documented in use, and for which available
information is 20 years or older (M. Coffeen, pers. comm. 2002).

Loss of roost and foraging habitat, as well as direct taking of individual bats during animal control
programs, particularly in Mexico, have contributed to the current endangered status of the species.
Suitable day roosts and suitable concentrations of food plants are the two resources that are crucial
for the lesser long-nosed bat (Fleming 1995). Caves and mines are used as dayroosts. The factors
that make roost sites useable have not yet been identified. Whatever the factors are that determine
selection of roost locations, the species appears to be sensitive to human disturbance. Instances are
known where a single brief visit to an occupied roost is sufficient to cause a high proportion of
lesser long-nosed bats to temporarily abandon their day roost and move to another. Perhaps most
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disturbed bats return to their preferred roost in a few days; however, this sensitivity suggests that the
presence of alternate roost sites may be critical when disturbance occurs. Interspecific interactions
with other bat species may also influence lesser long-nosed bat roost requirements.

According to Fleming (1995), there are 16 known large roost sites in Arizona and Mexico (Fleming
1995). According to surveys conducted in 1992 and 1993, the number of bats estimated to occupy
these sites was greater than 200,000. Twelve major maternity roost sites are known from Arizona
and Mexico. According to the same surveys, the maternity roosts are occupied by over 150,000
lesser long-nosed bats and of these, just over 100,000 are found at just one natural cave at Pinacate
National Park, Sonora, Mexico (Cockrum and Petryszyn 1991). Disturbance of these and other large
(greater than 450 bats) roosts, or removal of the food plants associated with them, could lead to the
loss of the roosts. Limited numbers of maternity roosts may be the critical factor in the survival of
this species.

Potential threats which may contribute to the decline of lesser long-nosed bat populations are excess
harvesting of agaves in Mexico, the collection of cacti in the U.S., the conversion of habitat for
agricultural uses, livestock grazing, wood-cutting, and other development. This species of bat is
particularly vulnerable to disturbances due to many individuals using only a small number of
communal roosts.

ENVIRONMENTAL BASELINE

You requested consultation on the effects of livestock management to the lesser long-nosed bat for
159 out of 187 grazing allotments. For this specific species, due to its wide range (see map in
Appendix A - Concurrences), we have not listed each of the 159 allotments. Refer to the July 2002
Allotment Summary Tables for the specific allotments per EMA for this species. These allotments
are found throughout the Forest, are in each of the twelve EMAs, and include the majority of acres
within most EMAs.

Those allotments per the Proposed action (Allotment Summary Tables) constitute the action area for
this species’ analysis. Based on a review of the guidance criteria, site-specific information provided
in your BA, and our knowledge of the species in the action area, we agree with your effects
determinations.

The guidance criteria for lesser long-nosed bat states:

No Effect (must meet one of the criteria):

1. Allotment is not located within the range of the species (see map).

2. All known, suitable, or potential roost sites within the allotment will be protected from
disturbance or modification, and no bat food plants (Agave palmeri, A. parryi, A. deserti, A. schottii,
saguaros) occur in portions of the allotment grazed by livestock.

May Effect, Not Likely to Adversely Affect (must meet all of the criteria):

1. Livestock grazing occurs on allotment and all known, suitable, or potential roosts will be
protected from disturbance or modification.

2. The livestock grazing program will not facilitate public access to known, suitable, or potential
roosts.
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3. Livestock management activities located within the range of the species will not damage or
destroy more than 1 percent of bat food plants within 0.5 miles of the project site.

4. Within the range of the bat, livestock grazing will not occur between April 1 and June 15 to
allow agave bolts to reach a height where livestock grazing on agaves is unlikely to occur.

5. Within the range of the bat, in saguaro communities, annual livestock grazing utilization will not
be greater than 30 percent of all palatable species to ensure that saguaro populations continue to
exist and/or thrive on the allotment (Holecheck 1988). (Note: Per Holecheck [1988] utilization rates
recommended for semidesert scrub and shrubland is 30 to 40 percent.

Leptonycteris bats require suitable forage plants (paniculate agaves and columnar cacti) and suitable
roost sites. Mines and caves occurring across the Forest provide suitable sites for post-maternity
roosts of the lesser long-nosed bat. Potential foraging habitat for the lesser long-nosed bat on the
Forest is found where paniculate agaves, and perhaps saguaro, occur. Agaves are found in varying
densities and age classes within the broad vegetation community classification of desertscrub, desert
grassland, interior chaparral, oak woodland, pinyon-juniper woodland, pine-oak woodland, and
mixed conifer. The primary agave used by the bat is Palmer’s agave, which, as estimated by you, is
widely scattered over 390,000 ha (1,000,000 ac) at densities from less than 3 to greater than 40
individuals per ha (10 to 200 per ac), generally between the elevations of 909 and 1,818 m (3,000 to
6,000 ft). Parry’s agave is found between 1,545 and 2,485 m (5,000 to 8,200 ft), and begins
blooming in mid-spring.

Analysis of grazing activities undertaken by you was conducted on a landscape level, evaluating for
each allotment the permitted grazing utilization rates and use of the allotment during the early part
of the known agave bolting season (April 1 through June 15) against the general distribution of
lesser long-nosed bat forage plants (primarily agaves, but also saguaros). This analysis did not
include information on specific agave densities by allotment or EMA. There are about 420,362
capable rangeland hectares (1,068,734 ac) on the Forest. Ofthese, 83 percent [380,023 ha (950,057
ac)] may have livestock use at some time during the agave bolting season. Assessing bolting season
use is confounded because information is lacking on the number of pastures per allotment or the
pasture rotation schedules, so all acres of the allotment have been calculated into this parameter,
though it is not expected that all pastures will be used during the bolting period.

There are no documented lesser long-nosed bat maternity colonies known from the Forest; however,
a maternity colony is suspected to exist on the Saguaro National Monument, East (in the Rincon
Mountains), immediately next to your lands. Several maternity roosts exist off-Forest, but are
within commuting distance (66.7 km or40 mi). Several post-maternity roosts (not the same as a
maternity colony), which house from many thousands to only a few individual bats, are known from
various locations on and near the Forest in different mountain ranges. These roosts are generally
occupied from July through September, though the bats have been recorded in southeast Arizona in
April (USFWS 1999a), and the species may remain into October (Sidner 1997). Based on distances
lesser long-nosed bats have been known to travel from roost sites to foraging areas, potential
foraging habitat may extend in a 67 km (40 mi) radius from roosts. Data from Ober (2000), suggests
that bats forage within an average distance of 18.2 km (11 mi) from their day roosts. Ober’s work
was conducted in the Huachuca mountains of southeastern Arizona. From known roost sites n
southeastern Arizona, all or major portions of each EMA lie within this potential foraging range of
the lesser long-nosed bat. Thorough surveys for the species have not been completed and many
potential roost sites (mines, caves, bridges, and abandoned structures) within each EMA remain
unexamined.
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Chiricahua EMA

At a minimum, four primary roost sites are known in the Chiricahua EMA. Additional records exist
for several other bat locations known in and close to this EMA and the surrounding areas where
lesser long-nosed bats have been observed (AGFD HDMS). These sites represent locations from
where a few individual bats were recorded foraging and occurring at temporary roosts, to two roost
sites containing greater than 1,000 bats, and another roost site with greater than 3,000 bats. There
have been ongoing efforts to survey for lesser long-nosed bats in the general Chiricahua EMA,
though not all potential roost sites have been found or investigated.

Dragoon EMA

At least one primary roost site is known from this range. This EMA includes large areas of desert
grassland, prime habitat for Palmer’s agave. Surveys for lesser long-nosed bats in association with
mines have been conducted within the Dragoon EMA, but the entire range has not been surveyed.

Galiuro EMA

Male lesser long-nosed bats were detected here in 2000 (T. Snow, AGFD). The roost site has not
yet been located. We are not aware of any intensive bat survey work completed in the Galiuro
Mountains.

Huachuca EMA

Numerous records of lesser long-nosed bats, and large and primary roost sites, are known from
throughout the Huachuca EMA. Many thousands of bats have been documented at roosts in the
Huachuca Mountains including those on National Park Service, Department of Defense Fort
Huachuca, Forest, and private lands. Several large (greater than 450 bats) post-maternity roosts are
found off-Forest within or near the Huachuca Mountains (Fort Huachuca, Coronado National
Memorial, Mustang mountains). Other large roosts in the Santa Rita Mountains and Patagonia area
are within foraging flight distance of the Huachuca EMA. Fort Huachuca has conducted many
surveys, monitoring studies, and other investigations. Roosting lesser long-nosed bats have been
recorded at Fort Huachuca from late July into October. Numbers of bats typically peak in early
September (Sidner 1996). A lesser long-nosed bat banded at Wren Bridge on Fort Huachuca was
found the next night at the Patagonia Bat Cave, showing that individuals of this species move
relatively long distances and bats foraging and roosting in the Huachuca EMA are part of a larger
regional population (Howell 1996, Sidner 1996). Several studies have been conducted, and are
currently underway on Coronado National Memorial. Howell (1996) suggests there are many
potential roost sites in the Huachuca Mountains where hundreds of nectar feeding bats could roost
without being detected. Lesser long-nosed bats have also been recorded from the vicinity of Canelo
Hills, Turkey Creek, and the Patagonia Mountains, all considered to be in the Huachuca EMA.

Peloncillo EMA

Within the Peloncillo EMA and areas west to San Bernardino Ranch, there are a few records of
lesser long-nosed bats. These records report two to four individuals per site. Within the Peloncillo
Mountains there are recent reports from the Baker Canyon vicinity and a 1970 record from a cave in
Guadalupe Canyon. About 50 bats suspected to be Leptonycteris were reported from the Cowboy
Flat area. In 1997, a biological opinion was completed for the Maverick Prescribed Burn which
included a large portion of the Peloncillo Mountains. As part of that consultation, various
investigations were conducted in the Peloncillo Mountains to address the question of the effects of
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fire on paniculate agaves and the use of agaves by bats. Occupied day roosts are known from the
neighboring Chiricahua Mountains to the north, and Animas Mountains (in New Mexico) to the east.
Slauson et al. (1998) reported very low rates of bat use of observed agaves in the Cowboy Flat area.

Pinaleno EMA

Though apparently suitable lesser long-nosed bat foraging habitat is found throughout the Pinaleno
EMA, we are aware of only one record of a lesser long-nosed bat from this vicinity. A juvenile male
was captured in the south end of the Pinaleno Mountains during the fall in 1986. We are not aware
of any intensive bat survey work completed in the Pinaleno Mountains. The Pinaleno EMA is
further than 67 km (40 mi) from any known lesser long-nosed bat roost.

Santa Catalina EMA

Both the Santa Catalina and Rincon mountain ranges are included in this EMA. There are no recent
records of lesser long-nosed bats in this EMA; older records exist of this bat being found in low
numbers from a few scattered localities within the EMA, including on the Forest. Extant roost sites
are known from private property next to the Forest boundary. One maternity roost site (in Saguaro
National Park, East) has many observational records where the numbers of lesser long-nosed bats
fluctuated widely from year to year, from several hundred to zero. There are two roost sites on
BLM lands within forging distance of this EMA. The Santa Catalina and Rincon mountains are
believed to provide suitable foraging habitat for the bat, especially on their lower and intermediate
elevation slopes.

Santa Rita EMA

At least three locations for lesser long-nosed bat, and at least two large roost sites, are known from
the Santa Rita EMA. In addition, there are several records of foraging bats scattered within the
EMA and vicinity. The roost, associated with Sawmill Canyon, has had up to several hundred bats
present. Foraging bats have been reported using hummingbird feeders in Madera Canyon. Surveys
completed for lesser long-nosed bat in the Santa Rita Mountains have not thoroughly covered the
EMA. The large roost at Patagonia Bat Cave is within close foraging distance of the Santa Rita
EMA. Due to the distribution of past bat records in the Santa Rita EMA, including large roosts
(Cave of the Bells, currently unoccupied; and an unnamed mine audit within one mile of this cave),
we believe the Santa Rita EMA provides foraging habitat for lesser long-nosed bats and suspect
additional undiscovered roosts exist in the Santa Rita Mountains.

Santa Teresa EMA

There are no known lesser long-nosed bat records from the Santa Teresa EMA. The Santa Teresa
Mountains are very rugged and are believed to provide suitable foraging habitat for the bat. We are
not aware of any bat survey work conducted in this mountain range. The Santa Teresa EMA is
further than 67 km (40 mi) from any known lesser long-nosed bat roost.

Tumacacori EMA

We are aware of one lesser long-nosed bat roost site from within the Tumacacori EMA, in the
Pajarito Mountains. The closest known bat sites next to the EMA are near Patagonia, about 25 km
(15 mi) from the EMA. Approximately the east half of the EMA is within the potential 67 km (40
mi) foraging distance of bats from their day roosts in the Patagonia area. Paniculate agaves are
found throughout the EMA, and saguaro are at lower elevations. The EMA is believed to provide
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appropriate foraging habitat for lesser long-nosed bats. This EMA is located in the general
geographic corridor between maternity colonies to the west and summer roost areas farther to the
east. Little survey work for this species has been completed in this rugged mountain complex.

Whetstone EMA

Red Cave, a primary lesser long-nosed bat roost site, exists in the Whetstone EMA, and another
primary roost site is known (2002) from the Mustang Mountains (south of the Whetstones). These
bats are known to have traveled from roosts in the Huachuca Mountains to the Mustangs. The
Whetstone Mountains are believed to provide suitable foraging habitat for the lesser long-nosed bat
and possibly undiscovered roost locations. We are not aware of any intensive bat survey work
completed in the Whetstone Mountains.

Winchester EMA

There are no known lesser long-nosed bat records from the Winchester EM A. Two lesser long-
nosed bat observations have been recorded from the neighboring Galiuro and Pinaleno mountains.
The Winchester Mountains are believed to provide suitable foraging habitat for the bat. We are not
aware of bat survey work conducted in this mountain range.

EFFECTS OF THE ACTION

Direct effects from the proposed action on lesser long-nosed bats would be disturbance of known
roost sites. Roads that have been put in to facilitate livestock grazing practices, such as roads to
stock tanks, may allow access to roost sites. Indirect effects would be those that affect the food
resource of the bat. These would include construction projects, removal of agave flowering stalks
by livestock, grazing in areas during the agave bolting season, livestock grazing practices that could
affect seedling germination of agaves or contribute to degraded watershed conditions that may affect
the microsites for agave germination and development, the effect of non-native grasses on native
grass communities, and grazing in Sonoran desert plant communities that may affect saguaros.

You have committed to not disturbing or modifying any known roost sites on any allotments (USFS
1998). Range project construction actions are to be conducted so that no more than one percent of
agaves and saguaros within 800 m (0.5 mi) of a range construction project are affected. Undetected
roosts probably exist in various allotments, possibly in each EMA. In addition, some old records of
roost sites for the species have not been re-surveyed for 20 or more years. Direct disturbance or
modification to these unknown sites could occur due to range project construction activities or by
public use of roads (originally created and maintained for use in the livestock grazing program) to
access roost sites. Roads maintained for grazing activities provide access for the public to reach
roost sites that were possibly protected before the roads were created. In 2002, there was a
documented disturbance of a large maternity roost by drug smugglers and illegal aliens. The lesser
long-nosed bats were disturbed to the point that they left the cave (M.Coffeen, pers. comm.)

Indirect effects from livestock grazing to Leptonycteris bats may occur through effects on forage
plants, primarily paniculate agaves and saguaros. Impacts to forage plants through implementation
of the range management program may occur through direct herbivory and trampling by livestock,
alteration of the vegetation community, degradation of soil and watershed conditions, modification
of the fire regime, and range projects. You have provisions in place to reduce effects on agaves
from construction and maintenance activities associated with grazing management. Prescribed fire,
herbicide application, and seeding of non-native plants are not part of the proposed actions. As
these types of projects are proposed, they will be addressed under site-specific consultations.
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The potential severity of effects to Leptonycteris bats resulting from the reduction in forage
resources is dependent on the importance of forage plants in a specific area to reproduction, survival,
and growth of the bat. Densities of flowering agave plants, within bat home ranges, varied between
an average of 3.5 plants/ha in 1998 to 0.8 plants/ha in 1999 (Ober et al 2000). Areas supporting
these densities of agaves, especially within 18.9 km (11 miles) of roost sites, are probably very
important for bats.

Saguaros may be impacted both directly and indirectly by grazing activities. Saguaros occur on
slopes, bajadas, and in valleys. Impacts due to livestock grazing activities may occur from
trampling of young saguaros, grazing of nurse plants which results in reduction or removal of
protective cover, or grazing of the young saguaros themselves (Abouhalder 1992). Nurse plants,
which shade sensitive saguaro seedlings, may be reduced by grazing, and germination sites may be
adversely altered due to soil compaction, erosion, and reduced infiltration. Livestock seek shade
under trees, and forage for annual vegetation within shrub and tree cover. Benson (1982) noted
grazing that has obliterated seedbeds of saguaros. Neiring et al. (1963) found that enhanced
reproduction of saguaros on slopes was correlated with reduced localized levels of grazing. Across
the Forest, saguaros occur in varying densities on the lower slopes of the mountains of the western
EMA:s, espec1ally the Tumacacori and Santa Catalina EMAs; however, by mid-summer when most
bats arrive on the Forest from maternity roosts farther to the west, saguaros have completed
flowering and no longer provide a food source for the lesser long-nosed bat.

An important factor for Leptonycteris bats is the reliable availability every year of agave flowering
stalks. In southeastern Arizona, Palmer's and Parry's agaves are the only reliable food source for
long-nosed bats in middle to late summer. Agaves are patchily distributed over the landscape and
the presence of flowering agaves naturally fluctuates from year to year. Nectar feeding bats are
opportunistic foragers, taking advantage of local floral resources. During the breeding season lesser
long-nosed bats may fly great distances in search of food resources, and later in the season they may
shift roost sites and foraging areas based on the presence (or absence) of flowering agaves (USFWS
1999a). The distance the bats will forage from a roost site appears to be related to the size of the
colony and the available floral resources (USFWS 1999a). Lesser long-nosed bats are generally still
present in southeastern Arizona after the bats have left their maternity colonies and migrated to
southeast Arizona and southwest New Mexico in mid to late summer when agaves are in flower.

No long-term investigation has quantitatively documented the effect of grazing on agave mortality
or flowering stalk herbivory. Individual paniculate agave plants bloom only once in their life of
about 20 years. Agave stalks are rich in cartbohydrates, and as they begin to bolt are particularly
palatable to domestic livestock and wild herbivores, including deer, javelina, rodents, and rabbits
(Howell 1996; USFWS 1999a). The desirability of these stalks in early spring is likely influenced
by avallablhty of quality forage in the area. Under conditions of inadequate precipitation to
facilitate a spring green-up, especially when high levels of utilization are reached or following range
fires, cattle as well as local wildlife may seek out agave stalks (USFWS 1999a). Cattle have been
known to “walk down agave flowering stalks (USFWS 1999a). Cattle probably trample young
agaves, causing some level of mortality among these plants. Agave germination and seedling
establishment may be influenced by degraded ecological conditions such as soil compaction,
erosion, reduced infiltration, and altered plant species composition. Effects on bat forage plants due
to livestock grazing are expected to be more intense where livestock congregate near water sources,
and less intense on steep slopes or among rocks where grazing is generally lighter and agaves are at
higher densities.

Widmer (2001) studied the contribution of livestock grazing to other sources (such as deer) of
inflorivory (eating the flowering stalks) of 4. palmeri. She found that inflorivory was greater at sites
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grazed by livestock, during the agave bolting season, than at sites without livestock. The difference
was statistically significant. This also correlated with a very dry winter and low numbers of A.
palmeri producing flowering stalks. The trend remained the following year, but was not significant.
The winter was wetter and more agaves produced flowering stalks. None of the other factors
investigated (slope, stocking, forage availability, and utilization) significantly affected the intensity
of herbivory. This work indicates that livestock may eat more flowering stalks during drought years.
Agave flowering stalks may be reduced due to lowered precipitation, and may be further reduced by
livestock use. This situation could make food resources less available across the Forest landscape
to lesser long-nosed bats. This may be critical to bats utilizing the Santa Rita, Huachuca,
Whetstone, Dragoon, and Chiricahua EMAs, as there are significant roost sites located there. Year
round grazing, or grazing during the entire agave bolting season, occurs on 91 percent of the
allotments in the Huachuca EMA, 60 percent of the allotments in the Whetstones, 59 percent of the
allotments in the Santa Ritas, 67 percent of the allotments in the Dragoons, and 28 percent in the
Chiricahuas. The dietary specialization of lesser long-nosed bats during their time in southeast
Arizona makes them vulnerable to fluctuations in the availability of floral resources across space
and time.

Ober (2000) also investigated energetic requirements of lesser long-nosed bats. The high annual
variability of nectar influences their ability to meet their energy demands. Bats spent 66 percent less
time roosting and 120 percent more time foraging during the year when resource abundance was low
(1998) compared to 1999, when resource abundance was higher. Intuitively, bats spend more time
foraging when resources are not as common. Reductions in food resources, caused by seasonal
fluctuations in rainfall, and possibly exacerbated by livestock grazing, may force bats to commute
farther for resources, roost in substandard roosts, or increase competition among individual bats for
food. These results would be very detrimental for juvenile bats. In years when floral resources are
low, as in drought years, the energy expended by bats is higher. This may affect the long-term
survival of the bat.

Livestock management practices (past and present) and non-native plant introductions have
contributed to changes in the natural dynamics and composition of vegetation communities
(Fleischner 1994), as has past fire control policies. For an overview of livestock management
effects to natural ecosystems see the general effects discussion earlier in the biological opinion.
How past land management activities have affected the agave distribution and abundance present
today is unclear, as are the potential effects of fire in an altered system.

Effects of livestock grazing on fire frequency and intensity, and subsequent effects to agaves and
floral resources for bats are complex. Before about 1900, widespread surface fires occurred in the
Madrean borderlands. These frequent ground fires ceased to occur about the time intensive
livestock grazing began (Swetnam and Baisan 1996). Although other factors likely played some
role in the elimination of frequent ground fires, most authors agree that livestock grazing was

probably the most important, at least before effective fire suppression began in the 1930's (Bahre
1991, 1995, Swetnam and Baisan 1996, Danzer et al. 1997). Livestock grazing removes dried
herbaceous fine fuels that normally carry fire. Without fire, ladder fuels and woody material build
up in woodlands. The result is that when fires finally do occur, they can be catastrophic and stand-
replacing (Danzer et al. 1997). How this change in fire frequency and intensity caused in part by
livestock grazing affects agave populations is unknown. In the absence of frequent ground fires,
agave populations could potentially benefit due to reduced mortality resulting from fire. However,
infrequent intense fires could kill greater percentages of agaves when fires occur, if agaves are
growing amid brush or other areas of high fuel loads.
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Other factors are important in determining the effects of livestock grazing on fire regimes and
subsequent effects to agaves and floral resources. Activities that directly or indirectly promote
invasions or increased density of nonnative grasses, particularly Lehmann lovegrass, may result in
increased fire frequency or intensity, reduced densities of Palmer’s agave, and thus reduced floral
resources for the lesser long-nosed bat. Lehmann lovegrass is abundant in some portions of the
Forest, especially the Tumacacori, Huachuca, Santa Rita, and Santa Catalina EMAs and its relative
abundance has been positively correlated with livestock grazing intensities (Anable et al. 1992,
McClaran and Anable 1992). This species increases after fire (Martin 1973, Ruyle et al. 1988,
Sumrall et al. 1991, Howell 1996), but also produces an abundance of fine fuel that promotes hot
fires (McPherson 1995). Frequent fire is likely to increase the abundance of Lehmann lovegrass,
and increased abundance of this grass can fuel more fires and hotter fires, creating a positive
feedback loop (Anable et al. 1992). Frequent, hot fires caused by prescribed fires and increasing
prevalence of Lehmann lovegrass could reduce densities of Palmer’s agave. In an ungrazed setting
at Fort Huachuca, Howell (1996) found that Lehmann lovegrass creates areas of continuous fuels
that burn at relatively uniform temperature compared to the patchy fuels and fire intensity typical of
native grasses. Agaves can persist in fire-prone native grasslands in bare areas or refugia that burn
lightly or not at all. Such refugia are less common in Lehmann lovegrass stands. Howell (1996)
also noted a negative relationship between the proportion of agave seedlings and ramets and the
amount of Lehmann lovegrass. She suggested that Lehmann lovegrass appears to suppress agave
recruitment independent of fire effects. The mechanism of suppression is unclear, but Howell
(1996) suggests Lehmann lovegrass may compete effectively with agaves for nutrients, moisture, or
light. If agave densities are reduced due to elevated fire effects or recruitment suppression caused
by Lehmann lovegrass invasion, forage resources of the lesser long-nosed bat will be reduced.
Agaves in desert grasslands have evolved with fire, but unnatural, high fire frequency can lead to
decline or elimination of agave populations (Howell 1996). Howell (1996) found that a fire
frequency of three to six per decade on Fort Huachuca is “clearly too high to allow sexual
reproduction to persist in the agave community... too high to permit seedling establishment and too
high to allow even the fast growing clones to achieve reproductive status.

Agave mortality due to fire may affect the abundance and distribution of blooming agaves on the
landscape for many years into the future, especially if there is high mortality within certain age and
size classes. Although fire may affect the availability of blooming agaves, nectar production and
sugar content of surviving plants is little effected. Working in the Peloncillo Mountains, Slauson et
al. (1998) found that nectar production and sugar content did not differ between unburned agaves
and burned agaves with up to 80 to 90 percent of the leaf area burned. The complexity of variables
influencing agave flowering may mask the effects of a fire on agave flowering for several years after
a fire. In addition, natural recruitment of agaves maybe episodic and the effects of fire on the
agave seed bank in the soil are unknown. Livestock grazing, especially at high utilization levels,
often promotes the increase of non-native and less-palatable species, which may influence the
resulting fire regime. Often the objectives of livestock management are to increase the abundance of
grasses while the direct impacts of livestock herbivory are the reduction of grass cover. Grasses are
probably one of the strongest competitors with agave seedlings (USFWS 1999a). Increased
abundance of grass could result in reduced agave abundance. When overgrazing results in declines
of perennial grasses (Martin and Cable 1974, Eckert and Spencer 1987), there may be less
competition between grasses and agaves. There may also be increased trampling of smaller agaves
by livestock, and these increases in woody/shrub vegetation result in an altered fire regime.

Effects to Leptonycteris bats occur through direct herbivory and trampling of agaves, alterations of
species composition of the community, disruption of ecosystem functions, alteration of ecosystem
structure, and the related effects on agaves. Agaves have persisted on the landscape (and sometimes
may have even increased) over the course of more than a century of livestock use on the landscape.
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Slauson (USFWS 1999a) concluded that overgrazing is detrimental to agaves, but what level is
considered overgrazing? A review of the literature by Holechek et al. (1998) shows that grazing in
southwestern habitats is sustainable, but at moderate levels of utilization. Utilizations levels must be
managed to maintain critical dry matter residue on the ground to protect the soil, and maintain
forage plant vigor, wildlife habitat, and a natural fire regime. Ultilization levels recommended by
Holechek et al. (1998) for semiarid grasslands range from 25 percent to a maximum of 40 percent in
the best, most easily managed area (e.g., flats). A major concern is the frequency of drought
conditions in the Southwest. Overgrazing often accompanies drought conditions when stocking
levels cannot be quickly reduced to match the limited forage production. Periodic overgrazing can
damage range resources (Eckert and Spencer 1987) and have long-term negative effects.

Grazing utilization levels over 40 percent are considered damaging to the ecosystem (Martin 1975,
Eckert and Spencer 1987, Holechek et al 1998). Greater than 80 percent of the allotments on the
Forest have proposed grazing utilizations above 40 percent during the growing season. How these
or other specific levels of utilization are directly correlated to effects on agaves is not known;
however, as utilization levels or stocking levels increase, effects to the vegetation community and
agaves also increase. No information is available on the relationship of grazing management
systems and utilization levels to the associated effects on agaves. Until this information is available,
you should be careful not to preclude management and conservation options for the bat. The effects
that livestock are having today on the landscape will be manifested in changes in the ecosystem for
years and decades to come. The effects of livestock use today on seedling agaves may not influence
bat populations for 20 or more years, when those plants would be reaching maturity and bolting. By
contrast, the effect of livestock today through herbivory on bolting agaves results in immediate
reductions of forage resources available to Leptonycteris.

In summary, superimposing the potential effects of livestock use as it affects the availability of floral
resources, adult plant mortality, and seedling mortality, upon the natural variability in agave
phenology, episodic reproductive events, and patchy distribution on the landscape, grazing may
affect agaves and nectar feeding bats in a variety of ways. Lepftonycteris bats are opportunistic
foragers and are capable of long distance flights. Temporary and minor shifts in the abundance of
flowering agaves as an available resource for these bats are expected to have relatively small effects.
As these impacts to lesser long-nosed bat food resources occur across larger portions of the
landscape, as analyzed through the EM As on the Forest, bat survivorship may be reduced through
increased foraging flight distances and related energy expenditures, increased exposure to predators,
changes in use patterns of limited large roost sites, and potential disruption of the “nectar corridor.
These effects may be most evident in those years where weather patterns, fire, or other causes have
also affected agaves. The long-term effect of livestock use contributes to ecosystem based changes.
The net result is that there are effects from livestock activities across the landscape to the ecosystem
upon which the lesser long-nosed bat depends. We remain very concerned with the amount of
livestock grazing that occurs during the agave bolting season across the Forest.

You have proposed to monitor the density of agave flowering stalks within 11 miles of two large
roosts, and you will consider adding a third roost to monitor after evaluation and discussion of
results from the first year’s work. If agave flowering densities fall below 0.2 plants/hectare, we
would consider that to be new information warranting reinitiation of consultation.

CUMULATIVE EFFECTS

Cumulative effects are those adverse effects of future non-Federal (State, local government, and
private) actions that are reasonably certain to occur in the project area. Future Federal actions would
be subject to the consultation requirements established in section 7 of the Act and, therefore, are not
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considered cumulative to the proposed action. Effects of past Federal and private actions are
considered in the Environmental Baseline. Much of the land in the project area of concern for the
lesser long-nosed bat (foraging and roosting habitat) is managed by Federal agencies, particularly
the Forest, Bureau of Land Management, Coronado National Memorial, and Fort Huachuca.

On a landscape level, paniculate agave populations are widely dispersed; however, the percentage of
the agave population which successfully produces flowering stalks is unknown. Large segments of
the range of the bat and its forage plants are exposed to Federal, State, Tribal, and private livestock
grazing activities. The overall effects of grazing (herbivory, trampling, and ecosystem changes
affecting plant reproduction, recruitment, and establishment) on bat forage plants is unknown. This,
along with potential disturbance of roost sites and loss of habitat due to urbanization and other
activities on tracts of State and private lands within the range of the bat, contributes to negative
impacts on lesser long-nosed bats. The effects of all these actions are considered cumulative to the
proposed action.

CONCLUSION

After reviewing the current status of the lesser long-nosed bats, the environmental baseline for the
action area, and the anticipated effects of the reinitation of your livestock grazing program, it is our
biological opinion that the proposed action is not likely to jeopardize the continued existence of the
lesser long-nosed bat. Critical habitat has not been designated for this species; therefore, none will
be affected. We based our conclusion on the following:

1. You have included minimization measures in the proposed action to avoid destruction of agaves
and disturbance of known lesser long-nosed bat roosts during construction of range projects.

2. Some areas of the Forest will not be experiencing grazing during the agave bolting season. In
those areas with year round grazing, not every pasture will be used during the agave bolting season,
so some floral resources should be available to foraging lesser long-nosed bats.

3. In non-drought years, food resources for bats do not seem to be a limiting factor.
INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. “Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2), taking that is incidental to and not intended as part of the agency action is not considered to
be prohibited taking under the Act provided that such taking is in compliance with the terms and
conditions of this incidental take statement.

We do not anticipate the proposed action will result in incidental take of lesser long-nosed bats
because it is not known if the density of agave flowering stalks is a limiting factor for the bats,
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especially during drought years. In addition, you have agreed to monitor flowering densities within
11 miles of two, possibly three, lesser long-nosed bat roosts.

CONSERVATION RECOMMENDATIONS
We recommend the following:

1. Continue and expand your cooperative efforts to survey for Leptonycteris bat roosts, and protect
and monitor these sites (Recovery plan task 1, USFWS 1997).

2. Routinely conduct exit counts on known roost sites.

3. Monitor livestock utilization within all pastures used during the agave bolting season of the
allotments within the Chiricahua, Huachuca, Whetstone, and Santa Rita EMAs (Recovery plan task
2, USFWS 1997).

4. Investigate and monitor the invasion of Lehmann lovegrass on the Forest and assist other
agencies in developing methods for controlling this nonnative grass (Recovery plan task 2, USFWS
1997).

5. Apply restrictions on the exposure of bolting agaves to livestock use Forestwide, especially
during drought. (Recovery plan task 1, USFWS 1997).

6. Continue support and cooperation in the investigations of agave and bat relationships to livestock
grazing (Recovery plan task 1, USFWS 1997).

7. Implement the Lesser Long-nosed Bat Recovery Plan, as appropriate.

In order for us to be kept informed of actions reducing or avoiding adverse effects or benefitting
listed species or their habitat, we request notification of the implementation of any conservation
recommendations.

(Note: Surveys for lesser long-nosed bats, or other bats, that involve capture or take require
appropriate permits from us and AGFD).

Mexican long-nosed bat (Leptonycteris nivalis)
STATUS OF THE SPECIES

We listed the Mexican long-nosed bat as endangered on September 30, 1988 (USFWS 1988a).
Critical habitat has not been designated for this species. We completed the recovery plan in 1994
(USFWS 1994).

The Mexican long-nosed bat is a medium-sized bat, about 70 to 90 mm (2.76 to 3.54 in) long and
weighs 18 to 30 g (0.634 to 1.05 oz), with the third finger measuring longer than 105 mm (4.13 in).
The back is pale brown to gray. There is no visible external tail; however, the tail actually consists
of three vertebrae. The interfemoral membrane (uropatagium), anarrow strip of skin along the
inside of each leg, has long hairs extending beyond its edge. Other diagnostic characters are the
minute tail and the tiny hairs extending beyond the edge of the interfemoral membrane. These
distinguishing characteristics are best seen when the species is captured and in hand; the Mexican
long-nosed bat is easily misidentified in flight.
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With an elongated snout and a small, prominent, triangular noseleaf on the tip, these bats use their
long, protruding tongue with inward-pointing, elongated papillae at the tip to feed on nectar and
pollen of agave and cactus flowers, some soft fruits, and perhaps, incidentally, insects associated
with flowers. They become active in late evening, leaving roosts in search of their night blooming
food plants. There is some description in the literature of flock foraging behavior. The Mexican
long-nosed bat, and other nectar feeding species, are considered vital pollinators for some plant
species like the agave. The agave is the primary ingredient in the production of tequila, mescal, and
pulque liquors. While the government regulated liquor producers such as Jose Cuervo only use
cultivated agaves, leaving some rows unharvested for bats and replanting those that are harvested,
the loss of foraging habitat is most likely linked to bootleg producers. In 1993, it was estimated that
bootleg mescal producers were eliminating between 500,000 and 1,200,000 wild paniculate agaves a
year in Sonora alone. Other reductions in available foraging habitat include the conversion of agave
habitat to agriculture and other land uses.

This migratory bat species ranges from southern Mexico to southwestem Texas (primarily in Big
Bend National Park), and southwestern New Mexico. Specimens have been collected from the
following Mexican States: Coahuila, Durango, Guerrero, Hidalgo, Jalisco, Estado de Mexico,
Michoacan, Morelos, Nayarit, Nuevo Leon, Puebla, Queretaro, San Luis Potosi, Sinaloa,
Tamaulipas, Zacatecas, and the Distrito Federal. It is known from 500 to 3,000 m (1,550 to 9,330 ft)
in desert scrub, open conifer-oak woodlands, and pine forest habitats in the Upper Sonoran and
Transitional Life Zones.

The species is colonial and usually roosts in caves but can also be found in mines, culverts, and
hollow trees. There are no references in the literature to roosts that are occupied year-round nor
whether seasonally occupied roosts are occupied by the same colony when they return. A particular
colony may use one or more winter roosts, several migratory roosts, and still other summer roosts.
Food resource availability probably drives this species' migratory movements which might be tied to
taking advantage of peaking food sources. As of 1994, Mt. Emory cave in Big Bend National Park
is the only cave habitat of the bat that has been studied somewhat extensively. It is described as a
shallow fault block cave with a small, crumbling entrance. Temperatures are generally cooler inside
the cave during the summer, with a constant breeze blowing through it. Roosting occurs in an upper
level on a high ceiling. Information on the Mexican long-nosed bat's roosting habitat is scarce. The
species' use of'a roost in Big Bend National Park may reflect use in years when flower production is
low in Mexico. Possible food plants include columnar cacti such as the cardon (Pachycereus
pringlei) and paniculate agaves (Agave spp.). The migratory path of the species is not well known.

The current population size is difficult to estimate. Mexican long-nosed bat populations appear to
have dramatically decreased during the last three decades. A 1985 survey of 14 known roost sites
resulted in a determination of very small numbers of this species. Causes of the decline have not
been identified with complete certainty, but they very likely relate to human activities. Human
disturbances in roosts due to camping, fires, caving, mining, illegal immigration and drug traffic
activities can be severe and permanent. Modification or destruction of roost sites and foraging
habitat are probably the major threat. Other threats may include pesticides, competition for roosts
and nectar, natural catastrophes, disease, and predation. As with other colonial roosting bats,
Mexican long-nosed bats are probably limited by the number of sites that provide the proper
roosting environment, especially for parturition. Caves and mines in the southwest are generally
becoming increasingly subject to human destruction and disturbance. This species is particularly
sensitive to perturbation of the roost. Foraging habitat disruption and destruction has also been
identified as a threat. Foraging habitat can be modified or destroyed by harvesting of agave,
expansion of agriculture, and other land uses.
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Reproductive information for the Mexican long-nosed bat is limited. Most parturition probably
occurs in May, but some studies indicate that this species might have two birth peaks a year, the first
in spring and the second peak in September. It is suggested that the migratory nature of this species
is derived from the mutualistic relationship it shares with the agave plants on which it feeds.
Although the agaves, which flower only once before dying, and other of the bat's food plants, can
reproduce vegetatively by sending shoots from the bottom to the main stem, they rely on the
Mexican long-nosed bat and other nectar feeders for cross-pollination to keep up an adequate
amount of gene flow. The bat's migratory pattern suggests that it follows the onset of flowering
agaves northward, seasonally. When climactic conditions severely limit the number of agaves that
flower in any given year, the bat will range farther for additional food sources. There is speculation
that this seasonal migration habitat may be the reason that population estimate numbers have
fluctuated so dramatically at Mt. Emory cave from year to year. Some of the lack of information
regarding basic life history for this species may be attributed to the fact that the Mexican long-nosed
bat was considered conspecific with the lesser long-nosed bat (Leptonycteris curasoae) from 1940 to
1962. 1t is possible some of the older biological information for L. nivalis should really be attributed
to L. curasoae (USFWS 1994).

ENVIRONMENTAL BASELINE

All allotments located in the Peloncillo EMA were analyzed for livestock effects to the Mexican
long-nosed bat. The following determinations were based on historical records of species
occurrence within southeastern Arizona from the AGFD HDMS, personal communications with our
biologist Mike Coffeen and plant ecologist Mima Falk, and field observations from your district
biologists and habitat surveys.

Those allotments listed below constitute the action area for this species’ analysis. Based on areview
of the guidance criteria, site-specific information provided in your BA, and our knowledge of the
species in the action area, we agree with your effects determinations.

Guidance criteria for the Mexican long-nosed bat states:

No Effect (must meet one of the criteria):

1. Allotment does not occur in Hidalgo County, New Mexico or within the Peloncillo Mountains in
Cochise County, Arizona.

2. All known, suitable, or potential roost sites within allotment will be protected from disturbance or
modification and no bat food plants (Agave palmeri, A. parryi, A. deserti, A. schottii) occur in
portions of the allotment grazed by livestock.

May Effect, Not Likely to Adversely Affect (must meet all of the of the criteria):

1. Livestock grazing occurs on the allotment and all known, suitable, or potential roosts will be
protected from disturbance or modification.

2. Grazing and livestock management activities will not facilitate public access to known, suitable,
or potential roosts.

3. Livestock management activities located within the range of the bat will not damage or destroy
more than 1 percent of bat food plants within 0.5 mi of the project site.
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4. Within the range of the bat, livestock grazing will not occur between April 1 and June 15 to allow
agave bolts to reach the height where livestock grazing on agaves is unlikely to occur.

You determined that livestock grazing on 11 allotments may adversely affect this species. The
allotments are:

Clanton/Cloverdale, Deer Creek, Geronimo, Graves, Guadalupe, Juniper Basin, Maverick, Outlaw
Mountain, Robertson, Skull Canyon, and Walnut Canyon.

While there are no documented records for this bat species from Arizona, collections of the species
are from areas relatively close to the Peloncillo EMA, the Arizona-New Mexico border, and from a
suspected (not yet pinpointed) roost site in the Animas Mountains of southwestern New Mexico.

The Peloncillo EMA provides appropriate foraging habitat (agaves) for the Mexican long-nosed bat.
The Peloncillo Mountains are within typical foraging flight distance (64.4 km) (40 miles) of the
Animas Mountains, lying about 40 km (25 miles) west of the Animas range.

Two specimens taken in Hidalgo County (in 1963 and 1967) in southwestern New Mexico were
determined to be Mexican long-nosed bats (USFWS 1994). The species presence was again
confirmed when individual bats were netted over a water tank in Hidalgo County on August 26,
1992. The capture location of the above individuals is relatively close to the Peloncillo EMA.

Livestock grazing and associated roads, range improvements, and public access issues are the
primary concerns and factors that could affect this species’ food sources (agaves) and any unknown
roost sites in the Peloncillo EMA.

EFFECTS OF THE ACTION

The severity of adverse effects to Leptonycteris bats resulting from the potential reduction in forage
resources is dependent on the importance of forage plants in a specific area to reproduction, survival,
and growth of the bat. The way in which livestock management activities may affect Leptonycteris
bats is discussed in detail in this biological opinion in the Effects of the Action section for the lesser
long-nosed bat. For this BO, only the Peloncillo EMA is considered potential foraging habitat on
the Forest for the Mexican long-nosed bat. Areas with high densities of paniculate agaves in
Arizona and New Mexico may be important to the Mexican long-nosed bat, especially in certain
years when the bat may tend to wander widely, perhaps due to reductions in forage opportunities
near occupied roosts.

About 94 percent of the Peloncillo EMA is managed as capable grazing acres. While grazing is
permitted on 85 percent of the capable area some time during the agave bolting season, the actual
area grazed is less than this because of grazing rotation and rest systems. Allowable use levels

are greater than 45 percent (measured at key areas) on allotments comprising 97 percent of the
capable area. Since not all areas receive uniform use, some areas will receive slightly higher than
allowable use, others less. Of the total EMA, 11 percent is in low or moderately low range condition
and 52 percent has impaired or unsatisfactory soil condition. There are several records of lesser
long-nosed bats using this area, but for the Mexican long-nosed bat, there are only incidental
occurrence records from areas near the EMA.

CUMULATIVE EFFECTS
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Cumulative effects are those adverse effects of future State, Tribal, local government, and private
actions that are reasonably certain to occur in this biological opinion. Future Federal actions that are
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act.

Much of the land in the project area of concern for the Mexican long-nosed bat is managed by you,
although there are substantial areas of private land in both Arizona and New Mexico.

On a landscape level, paniculate agave populations appear to be well dispersed; however, the
percentage of the agave population which successfully produces flowering stalks is unknown.
Throughout much of the range of the Mexican long-nosed bat in the United States, its forage plants
are exposed to Federal, State, Tribal, and private livestock grazing management activities. The
overall effects of grazing (herbivory, trampling, and ecosystem changes affecting plant reproduction,
recruitment, and establishment) on bat forage plants is unknown. Leptonycteris bat foraging ecology
and energy budget is largely unknown. This, combined with potential disturbance of roost sites and
loss of habitat due to urbanization and other activities on large tracts of State and private lands
within the range of the bat, contributes to negative impacts on Mexican long-nosed bats. The
Peloncillo EMA, the only EMA where the Mexican long-nosed bat may potentially occur, is not
known to support any roosts. On-going activities in the Peloncillo EMA are primarily livestock
management associated with Federal, State, and private lands. The effects of these actions on State
and private lands are considered cumulative to the proposed action.

CONCLUSION

After reviewing the current status of the Mexican long-nosed bat, the environmental baseline for the
action area, and the anticipated effects of the reinitation of your livestock grazing program, it is our
biological opinion that the proposed action is not likely to jeopardize the continued existence of the
Mexican long-nosed bat. Critical habitat has not been designated for this species; therefore, none
will be affected. We based our conclusion on the following:

1. You have included measures to reduce the destruction of agaves during livestock construction
and maintenance activities to no more than 1 percent.

2. The Peloncillo EMA, with potential habitat and food sources, is a very small portion of the
species’ known range, and lies on the westernmost portion of that known range.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. “Harm is further defined (50 CFR 17.3) to include significant habitat modification
or degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering. “Harass is defined (50 CFR 17.3) as
intentional or negligent actions that create the likelihood of injury to listed species to such an extent
as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding, or sheltering. “Incidental take is defined as take that is incidental to, and not the purpose
of, t