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United States Department of the Interior
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
2321 West Royal Palm Road, Suite 103
Phoenix, Arizona 85021-4951
Telephone: (602) 242-0210 Fax: (602) 242-2513

In reply reter ton

AESO/SE August 26, 2011

22410-2008-F-0486

Memorandum

To: Chief, Wildlife and Sportfish Restoration Program, U.S. Fish and Wildlife
Service, Albuquerque, New Mexico (WSFR)

From: Field Supervisor

Subject: Biological and Conference Opinion for Wildlife and Sport Fish Restoration

Funding of Arizona Game and Fish Department’s Statewide and Urban Fisheries
Stocking Program for 2011-2021

Thank you for your request for formal consultation and conference with the Arizona Ecological
Services Office (AESO) of the U.S. Fish and Wildlife Service (FWS) pursuant to section 7 of the
Endangered Species Act of 1973 (16 U.S.C. 1531-1544), as amended (Act). This intra-Service
consultation is between the Wildlife and Sportfish Restoration Program (WSFR) and AESO.
Arizona Game and Fish Department (AGFD) is the designated applicant for the grants. Your
request was dated August 2, 2011, and received by us on August 3, 2011. At issue are impacts
that may result from the proposed stocking of sportfish funded by the Sportfish Restoration
Grants from September 1, 2011 to August 31, 2021 by AGFD in Apache, Coconino, Gila,
Graham, Greenlee, La Paz, Maricopa, Mohave, Navajo, Pima, Pinal, Santa Cruz, Yavapai, and
Yuma counties, Arizona. The proposed action contains 130 regular stocking sites and 36 Urban
Lakes or Special Urban Lakes and 16 species of nonnative fish and two species of native fish
proposed to be stocked at one or more of those sites according to management directions set by
AGFD as described in the proposed action.

The proposed action may affect 19 listed species (10 with designated critical habitat and four
with proposed critical habitat'), one species proposed for listing as endangered with proposed
critical habitat, eight candidate species, two species under consideration for candidate status and
three 10j experimental populations®. Of that total, WSFR has determined that the proposed
action may affect, is likely to adversely affect 14 listed species (seven with designated critical
habitat and three with proposed critical habitat), four candidate species, and two species under
consideration for candidate status. The proposed action may affect. but is not likely to adversely
affect five listed species (three with designated critical habitat), one species proposed for listing
as endangered with proposed critical habitat, four candidate species, and is not likely to

1 The critical habitat re-proposal for loach minnow and spikedace was published on October 28, 2010 and they have
both designated and proposed critical habitat. The southwestern willow flycatcher revised critical habitat was
published on August 15, 2011 and it has both designated and proposed critical habitat.

2 For intra-Service section 7 consultations, candidate species and listed species with a 10] experimental non-
essential population designation are considered as species proposed for listing under formal or informal conference.
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jeopardize three 10j populations.

Appendix A contains the background information for species selection and the final list of
species as included in the August 2, 2011 request for formal consultation. Tables 1 through 3 in
Appendix A list all species considered in this consultation and indicates if formal
consultation/conference was believed to be needed for listed species and designated critical
habitat or if concurrence for not likely to adversely affect (for listed species) or not likely to
adversely modify (for designated critical habitat) or not likely to jeopardize (for proposed,
candidate and 10j species) or not likely to adversely modify (for proposed critical habitat) is
provided. Concurrences for listed species and not likely to jeopardize rationales (where a finding
of “may affect, not likely to adversely affect” was made) for candidate species and 10j species
are provided in Appendix B with supporting information in Appendix E. Species in Arizona
determined not to be affected by the proposed action, and the rationale for those determinations
are listed in Tables 4 and 5 in Appendix A. No further analysis in this opinion is provided for
species in Tables 4 and 5 of Appendix A.

This biological opinion and conference opinion (BCO) is based on information developed over
the course of informal consultation, provided in the April 201 1biological assessment (BA), the
March 2011 draft environmental assessment (DEA), the final proposed action provided with
your request for formal consultation, telephone conversations, and other sources of information.
Literature cited in this BCO is not a complete bibliography of all literature available on the
species of concern, effects of stocking nonnative fish, or on other subjects considered in this
opinion. A complete administrative record of this consultation is on file at this office.

Because this BCO is both lengthy and complex, we are providing a paginated outline of the
ocument and list of tables to assist in navigating through the document before the appendices.

Consultation History
Background

The need for a comprehensive evaluation of AGFD’s WSFR-funded sportfish stocking program
was identified by WSFR and AFGD in 2007. The previous comprehensive consultation was
completed in 1994. In the intervening years, additional species were listed as threatened or
endangered and new stocking sites and sportfish species were proposed for stocking. These new
sites or sportfish species were evaluated on a case-by-case basis by WSFR and AGFD prior to
being included in the next year’s grant cycle. AGFD was developing a statewide assessment
document for the comprehensive analysis. WSFR invited AESO into the process and the initial
meeting was held on March 6, 2008. At that meeting, the magnitude of the project became clear,
and as the consultation had to be completed by June 30, 2008 to allow WSFR grant funding to be
transferred for the Arizona fiscal year beginning on July 1, 2008, the attendees evaluated options
to complete the consultation in the available time frame.

The decision was to pursue two section 7 consultations; an “interim” consultation to cover July
1, 2008 through June 30, 2009 and a 10-year complete review of the stocking program to be
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completed by June 30, 2010°. The “interim” consultation would be developed based on two
criteria:

1. For stocked waters where there had not been any new Federal status listing actions since
1994, the existing determinations from 1994 and other case-by-case consultations would
remain in place for the one-year period.

2. For stocked waters where there has been a new listing, critical habitat designation, or a
significant change in the status of the species within the action area where there was
potential for an adverse effect not previously evaluated, a new analysis would be
completed to cover the potential for effects during the one-year period.

The “interim” consultation (22410-2008-1-0357) was completed on June 24, 2008. Species
evaluated in that consultation were the Huachuca water umbel, Chiricahua leopard frog, Sonoran
tiger salamander, Gila chub, headwater chub, Little Colorado Spinedace, loach minnow,
spikedace, Mexican spotted owl, southwestern willow flycatcher, yellow-billed cuckoo, Yuma
clapper rail, New Mexico meadow jumping mouse, Page springsnail, and Three Forks

springsnail. Concurrences with “may affect, not likely to adversely affect” for all species were
signed by AESO.

The complexities of developing the 10-year consultation required that WSFR, AESO and AGFD
re-initiate the “interim” consultation (22410-2008-1-0357) four times. These four extensions of
the “interim” consultation are described below.

o  WSFR requested the first extension of the informal consultation on June 18, 2009. The
proposed action (sites and stocked sportfish species) was largely the same as in 2008
with the exception of elimination of stocking at four sites and no stocking of channel
catfish at two other sites. The new one-year extension reviewed the concurrences from
2008, and where appropriate, additional evaluations were done where new information or
new species not considered in 2008 had been identified. New site-specific assessments
for Apache trout, Gila chub, Gila topminnow, humpback chub, Little Colorado
Spinedace, loach minnow, roundtail chub, spikedace, Arizona tree frog (Huachuca DPS),
Chiricahua leopard frog, Sonoran tiger salamander, northern Mexican garter snake, and
bald eagle were completed. AESO provided concurrences for all assessments for the
additional one-year on June 22, 2009 to cover the period until June 30, 2010.

e WSFR requested a second extension of the informal consultation on June 18, 2010.
There were no changes to species status; however, new site-specific analyses for New
Mexico meadow jumping mouse and spikedace were completed. AESO provided
concurrences for all assessments on June 18, 2010, for the period July 1, 2010 to October
31, 2010.

e WSFR requested a third extension of the informal consultation on October 15, 2010.
There were no changes to species status; however, revised analyses for bald eagle and
Northern Mexican gartersnake were completed, and a new analysis for the roundtail chub
was completed. AESO provided concurrences for all assessments on October 25, 2010,

3 Although there are three separate consultations (22410-2008-1-0357, 22410-2008-F-0486, and 22410-2010-F-
0279) involved here, the connection between them is such that the consultation history must describe events related
to each in order to present a clear picture of how the consultation proceeded.
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for the period of November 1, 2010 to March 31, 2011.
e WSFR provided a fourth extension of informal consultation to cover the period from
April 1 to August 31, 2011, to allow time for the completion of the National

Environmental Policy Act (NEPA) process. The DEA was released for public comment
on March 10, 2011.

For the 10-year consultation (this consultation; 22410-2008-F-0486) the entire WSFR grant-
funded stocking program for AGFD would involve a complete review and analysis of the
stocking program including any new species and/or new proposed sites as well as the
identification and inclusion of past, on-going, and proposed future mitigation and/or
conservation efforts for listed, proposed, or candidate species. This consultation was initiated
with a request for a species list from WSFR dated August 19, 2008. AESO responded with a
species list on September 9, 2008. AGFD was designated as an applicant on August 21, 2008,
which enabled their personnel to work with the FWS to complete the consultation.

With the delays resulting from the complexity of completing the 10-year consultation, WSFR
requested a new species list on October 7, 2009. AESO provided a new list on October 26, 2009.
The specifics of changes between the September 9, 2008, and October 26, 2009 species lists are
discussed in Appendix A. Work on the analyses continued through the rest of 2009 and 2010.

On March 5, 2010, AESO learned that AGFD had stocked rainbow trout into Pefia Blanca Lake.
The June 22, 2009, second “interim” consultation had included a concurrence for stocking
rainbow trout into Pefia Blanca Lake based on the unlikelihood that Chiricahua leopard frogs
would be present at the lake during the winter rainbow trout stocking period. However,
Chiricahua leopard frogs were found at the lake in September and October of 2009. AGFD
requested the ability to further stock the lake with rainbow trout in March 2010. WSFR
requested formal consultation with AESO on March 9, 2010. AESO provided a non-jeopardy
biological opinion under consultation number 22410-2010-F-0279 to WSFR on March 16, 2010,
to allow the one additional stocking of rainbow trout into Pefia Blanca Lake in 2010. Because
AGFD wished to stock rainbow trout into Pefia Blanca Lake from November 1, 2010 through
March 31, 2011, the formal consultation was reinitiated to extend the covered stocking period
through March 31, 2011. The reinitated biological opinion was signed on October 27, 2010.
Future stockings of rainbow trout into Pefia Blanca Lake will be covered by the 10-year
consultation (this consultation).

Stocking of warmwater sportfish species into Pefia Blanca Lake is not part of this consultation.
A separate consultation (22410-2010-F-0330) for the stocking of largemouth bass, channel
catfish, redear sunfish, bluegill, and black crappie into the lake for a three-year period (2011-
2013) was completed on May 10, 2011 with the issuance of a BO. Any future stocking of
warmwater sportfish species into the lake beyond 2013 will require additional section 7
consultation.

Important milestones

Development of the materials needed for this consultation was complex task that continued over
many months. Discussions on process, section 7 requirements, and information development
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were lengthy and required numerous iterations to create the documents for the BA and effects
analyses. Milestones for the April, 2011 BA and effects analyses are listed below:

August 18-19, 2009: AESO, WSFR, and AGFD met to develop process for completion of
watershed chapters (these chapters contain the information on stocking sites, species to
be stocked, connectivity of the watershed, extant aquatic community, and the listed and
candidate species that may be affected) that will be the focus of the BA: AGFD
developed the chapters and WSFR reviewed and provided comments back to AGFD.
Once chapters were accepted by WSFR, they were sent to AESO for review. Comments
from AESO were integrated and the chapters finalized.

November 17, 2009: AESO provided draft of a Fish Interactions document for review by
WSFR and AGFD. AGFD provided a revised draft for AESO and WSFR comment on
February 16, 2010, and comments were provided. AGFD made further revisions and
released the document to WSFR and AESO on May 27, 2010.

December 2009-May 2010: effects analysis documents drafted cooperatively by AGFD,
WSFR, and AESO to assist in effect evaluations for Apache trout, bald eagle, Chiricahua
leopard frog, Colorado pikeminnow (10j), Mexican spotted owl, narrow-headed
gartersnake, northern leopard frog, Northern Mexican gartersnake, razorback sucker,
southwestern willow flycatcher, yellow-billed cuckoo, and Yuma clapper rail.

May 18, 2010: Watershed chapters began to become available for AESO or Arizona
Fishery Resources Office (AzFRO) species-lead biologists to review for effects to their
species, define take, and identify conservation measures. Chapter comments and
information on species effects returned to AESO lead consultation biologist for
compilation.

June 24, 2010: AESO, WSFR, and AGFD meet to discuss findings from species leads
and identify conservation options. Fourteen listed species and five candidates or
potential candidates were determined to be adversely affected by the proposed action and
four listed species and six candidate or 10j populations were determined to be affected
but not adversely affected by the proposed action. These determinations were made
based on direct effects from stocking or angler access. Determinations for effects from
illegal movement of fish and disease vectors remained to be finalized for two listed
species. Discussions on the need for WSFR to request a new species list (the existing list
dates from October 26, 2009) were held and it was determined that the June 24th
discussion was sufficient to validate a list of species to be considered.

December 2010 through January 2011: AESO, WSFR, and AGFD developed the
Conservation and Mitigation Program (Program) that would be part of the proposed
action. The Program was designed to provide conservation actions for ESA species and
mitigation for EA species to both address effects of the proposed action and improve the
baseline conditions for native aquatic species considered in the environmental
compliance.

March 10, 2011: the draft EA was released for public comment. Subsequently, the BA
and the preliminary draft BCO were also released to the public. Since the draft EA relied
heavily on the findings of the draft BCO, the public had requested the draft BCO for
examination, but not for public comment. Any comments received on the draft EA that
referenced the draft BCO were examined for new technical or scientific information that
was relevant to finalizing the BCO.
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e WSEFR initiated formal consultation on August 2, 2011. With the request, WSFR
included the final proposed action for the consultation (including the Conservation and
Mitigation Program). This BCO reflects the changes made in the final proposed action
after the release of the draft EA and the draft BCO.

e The final draft BCO was provided to WSFR on August 19, 2011. Comments from
WSFR and AGFD were received on August 25, 2011 and incorporated into this final
BCO.

BIOLOGICAL AND CONFERENCE OPINION
DESCRIPTION OF THE PROPOSED ACTION

The proposed action is the funding of the AGFD sportfish stocking program through the AZ F-
24 D Urban Fishing Stocking Grant and AZ F-23-M Fish Hatcheries and Stocking Grant. The
period of coverage is 10 years. The WSFR grant provides funding for AGFD to raise sportfish
for stocking, purchase of sportfish raised by entities other than AGFD, and deliver sportfish to
the stocking sites. The proposed action involves 166 stocking sites in the state of Arizona
(including 36 sites in the Urban Fishing Program or Special Urban Waters), and 18 species of
native and nonnative sportfish to be stocked at one or more of those sites. The proposed action is
fully described in the April, 2011, BA, the March, 2011 draft EA, and materials provided to
AESO with the request for formal consultation. The list of stocking sites and the sportfish
species proposed for stocking is in Appendix C of this BCO. The proposed action for this
consultation does not include hatchery operations and maintenance activities that were described
in the EA.

During the course of the consultation, AGFD modified the proposed action to reduce the
potential for adverse effects to the consultation species. Alterations to the list of stocking sites
and species proposed for some sites was an ongoing process up to the time of initiation of formal
consultation with the final proposed action included with the August 2, 2011 request for formal
consultation. Significantly, over the first three years covered by this consultation, AGFD
proposes to transition to raise and stock only triploid rainbow trout from AGFD hatcheries and
prioritize stocking sites to receive these triploid fish. Other modifications to the proposed action
to reduce the potential for adverse effects to native aquatic species includes the elimination of
historical practices of moving sportfish from one drainage to another as a management technique
as this could result in transport of diseases or parasites from one drainage to another and
development and use of a more rigorous site-specific Hazard Analysis and Critical Control Point
(HACCP) protocol for stocking warmwater sportfish at sensitive native species habitats to reduce
the opportunity for inadvertent transfer of unwanted aquatic species or disease.

AGFD, WSFR and AESO developed a Conservation and Mitigation Program (CAMP) to be
implemented as part of the proposed action. This program will be funded at an average of
$500,000.00 a year for the 10-year period covered by this consultation. While all native aquatic
or riparian species considered in the consultation will benefit from actions implemented under
the program, the eight focus species (those potentially experiencing a high relative impact from
the proposed action) will be targeted for the majority of the conservation actions. The priority
species are:
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Chiricahua leopard frog

Northern leopard frog

Headwater chub

Loach minnow

Roundtail chub

Narrow-headed gartersnake

Northern Mexican gartersnake

e New Mexico meadow jumping mouse

The program is fully described in the final EA and is included in Appendix C as part of the
proposed action. The CAMP also lists as required actions any terms and conditions that
implement reasonable and prudent measures from Incidental Take Statements included in this
BCO. Briefly, the program will use a suite of tools to provide on-the-ground conservation
benefits to the native aquatic species and, where appropriate, to riparian or terrestrial species
indirectly affected by anglers. Tools available for the program include, but are not limited to:

e Population inventory: systemic sampling of areas to assess species presence;

e Population or community monitoring: systematic sampling of populations to determine
status and/or trend over time;

e Directed research: activities that focus on specific issues relating to species interactions to
define management options for future implementation;

e Address stressors’: Identify and assess current and future key stressors to native aquatic
wildlife populations that are, or may be, controlling or predominant contributing force
driving the population or species declines. Collaborate with stakeholders to address,
remove, or mitigate these key stressors;

e Reintroduction and augmentation: reintroduction or augmentation into historical range is
a frequently used tool to recover species. Reintroductions are often coupled with
construction of exclusion barriers and removal or suppression of nonnative species.
Reintroductions and augmentations are implemented consistent with accepted guidelines
such as George et al. (2009).

e Information, education, and outreach activities: includes signs, publications, promotions,
and marketing activities; and

¢ Guidelines: assessing, evaluating, and proposing modifications of guidelines or
regulations that can protect or minimize threats to native aquatic species.

In addition to measures that would benefit several species, some species have individual
measures that address specific issues of concern. Relevant measures from the CAMP are
included in each of the species-specific analyses. Some measures in the CAMP are mandatory
under the ESA and NEPA, while others, particularly implementation of recovery plan or
conservation plan actions, will be accomplished if funding is available.

*Implementation of actions on the landscape may result in stressors that affect species or their habitat. Such actions
can include livestock grazing, road construction, or introduction of new species. Examples of stressors are habitat
loss or degradation, predation, competition, or direct disturbance of individuals of a species.
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Each year, an annual work plan will be developed by AGFD with input from and coordination
with AESO and WSFR to identify specific actions to be taken for consultation species in that
year. The annual report of the previous year’s activities and the three interim reviews will be the
vehicle to assess progress toward meeting the mandatory conservation measures.

ORGANIZATION OF THE BCO

This BCO contains evaluations of the effects of the proposed action on two different scales; the
individual species site-specific and area-wide. These scales reflect the types of effects under
consideration in the evaluations, and are discussed separately in the document. The site specific
scale evaluations are presented first in this BCO, with the area-wide evaluation presented last.
The final conclusion for all species will combine the analyses from the two scales.

INDIVIDUAL SPECIES SITE-SPECIFIC SCALE

The individual species site-specific scale evaluates the effects attributable to the proposed action
of stocking sportfish into the stocking sites relative to the presence of consultation species at or
near those sites and how that stocking affects those species, and includes effects to species from
anglers accessing the stocking sites. For stocking sites were the proposed action is the
continuation of the past stocking program, the analysis considers that the direct, indirect, and
inter-dependent/inter-related effects occur in the Environmental Baseline and are carried forward
at the same level into the 10-year future covered by this consultation. Cumulative effects
considered in these analyses are focused on the non-Federal actions specific to the action area
around the stocking site.

The action area for this scale includes the proposed sportfish stocking sites and the
hydrologically connected areas surrounding them where stocked sportfish or their progeny may
be found after the stocking event. The hydrologically connected areas for each stocking site
were determined based on a number of factors including the presence of perennial water,
connectivity between waters during normal hydrological cycles, and the presence of barriers or
obstacles that impeded or prevented movement by live sportfish from the stocking site. Some
stocking sites were determined to be closed, and the action area for those sites did not extend
beyond the stocking site and the adjacent area anglers use to access the stocking site.

Consultation species evaluated under the individual species site-specific scale are those where
direct and/or indirect effects from the stocking actions are anticipated. Those effects, and any
conservation measures included in the proposed action, are analyzed on those effects, the status
of the species, the environmental baseline and the cumulative effects.

AREA-WIDE SCALE

The area-wide scale has a wider perspective and focuses on the indirect, interrelated, and
interdependent effects of the proposed action that are more effectively addressed at this wider
scale and looks at three general areas; two of which are concerned with the introduction or
facilitated movement of nonnative fish, amphibians, and invertebrates; invasive aquatic species;
and parasites or diseases (hereinafter referred to as unwanted aquatic organisms) to waters in
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Arizona.

The first is the inadvertent transport of unwanted aquatic organisms via stocking actions that are
part of the proposed action, persons legally engaged in supporting sportfishing in Arizona (for
example, bait dealers) or by anglers pursuing stocked sportfish. An example of inadvertent
transport is a load of sportfish to be stocked containing veligers of nonnative mussels that could
contaminate the stocking site and result in adverse effects to the consultation species; or where
veligers are transported via bilge water in private boats from one site to another. The introduction
of Rio Grande leopard frog to southern Arizona through individuals of the species transported in
a load of sportfish to a stocking site is an example of this situation occurring.

The second is the illegal introduction or transport of unwanted aquatic organisms through
deliberate actions of anglers or other persons for purposes of creating private bait sources,
creating new fishing opportunities outside of legal stocking actions, or other violations of laws
and regulations regarding introduction and transport of aquatic species.

Not all illegal or inadvertent movement of unwanted aquatic organisms is attributable to the
current proposed action as an indirect action; the illegal and inadvertent movement of unwanted
aquatic organisms has gone on for decades and while originally these activities were directly
attributable to nonnative fish stocking of the time and should be considered an effect of those
actions, the spread of unwanted aquatic organisms during the period covered by this BCO is
more complex. All illegal or inadvertent movements of unwanted aquatic organisms (either
those related to past stocking events that are not part of the proposed action and those that are
being continued under the proposed action) that occurred prior to the date of this BCO are part of
the Environmental Baseline for this consultation. A subset of the future illegal or inadvertent
movement of nonnative aquatic organisms that is related to the continuing stocking actions in the
proposed action is considered under the effects of the action as an interdependent action that will
continue to occur at the same rate as assumed in the Environmental Baseline. For new stocking
sites or species included in the proposed action, they create an additional opportunity for illegal
or inadvertent transport that is an additive effect to that from the continuing stocking actions and
these are considered as new indirect effects. The remainder of the illegal/inadvertent transport is
not associated with the proposed action, is part of the Environmental Baseline, and continues into
the future as cumulative effects. Conservation measures identified to address effects from these
actions are considered in this analysis.

The third area is the physical effects to aquatic or riparian habitats from anglers pursuing stocked
sportfish at stocking sites. These include degradation of physical habitat features, and the
disturbance, injury, or death of individuals of affected species (both aquatic and terrestrial). For
the terrestrial species, this evaluation is included in greater detail in the individual species site-
specific analyses, because it is the only effect of the action on those species. Because there is no
measure of these effects, and other recreationists also contribute to these effects, it is not feasible
to measure the magnitude of these effects across the landscape.

SPECIES INTERACTION ANALYSES

The literature on the effects of nonnative invertebrates, fish, and amphibians on the native
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aquatic species that are considered in this consultation is extensive, with published and gray
literature sources that explore the wide range of potential impacts on these native aquatic species
from these nonnative species from both a general and a species-specific focus. Previous
biological opinions prepared by AESO on the Central Arizona Project (USFWS 1994a, 2001a,
2002a, 2008a) compiled a considerable amount of this information as background material for
those analyses on the potential effects of introduction of new nonnative species to the Gila River
Basin via the new canal system. We incorporate these documents by reference. In addition,
more recent listing packages contain extensive literature reviews of the potential effects on the
native aquatic species and are incorporated into the individual species site-specific sections by
reference. Further, recent 12-month findings for headwater chub (USFWS 2006a), Northern
Mexican gartersnake (USFWS 2008b), and roundtail chub (USFWS 2009a) contain detailed
discussions of the effects of nonnative species on these taxa that are also incorporated by
reference. Additional discussions of effects of nonnative species on native aquatic species are
found in Recovery Plans and various other consultation or conservation documents. Where
appropriate, these documents will be cited under the appropriate species discussion.

To streamline the discussions of potential effects to consultation species from the sportfish
species proposed for stocking under the proposed action, Appendix D contains information from
the BA that summarize the potential effects of nonnative species proposed for stocking on native
fish and native amphibians and reptiles. This information, plus the documents discussed in the
preceding paragraph and those mentioned in the species’ analyses are the basis for the individual
species site-specific analyses and the broader analysis under the area-wide scale. Reliance on
these documents to provide the larger picture of species interactions and effects will enable the
species-specific discussions to be shorter and focus on the potential for the effects to occur and,
since most information in Appendix D relates to more than one consultation species, less
repetitive. The information in Appendix D should be considered as included in the relevant
species assessments provided later in this BCO.

INDIVIDUAL SPECIES SITE-SPECIFIC SCALE ANALYSES

Each listed, proposed, and candidate species for which AESO has determined the proposed
action “may affect, is likely to adversely affect” is addressed in a complete and independent
section through defining conservation recommendations. The analyses, conclusions, and
incidental take statements are based on the effects of the proposed action and any species-
specific conservation measures included in the proposed action. Because for any one species,
there may be several analyses (based on where populations of the species may be affected by the
proposed stocking actions), repetitive language on the meaning of types of effects and other
duplicative text is contained only in the first of the analyses for each species.

Listed species
Apache trout (Onchorhynchus apache)
DESCRIPTION OF THE PROPOSED ACTION

Apache trout are proposed for stocking in 15 sites in the Black River drainage and Little
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Colorado River drainage. Table 1 shows the sites and co-stocked species. Apache trout may also
be affected by stocking of other sportfish species in Little Ortega Lake, White Mountain
Reservoir, and Show Low Creek. New stocking sites or new species proposed for continuing
stocking sites are indicated by a *.

Table 1: Stocking sites, sportfish species proposed for stocking, and potentially affected Apache
trout recovery populations.

Stocking
complex/site

Species proposed for
stocking®

Situations involved®

Recovery stream
affected

LCR above Lyman

Becker Lake ONAP, ONMY, 1,5 none
THAR*
West Fork LCR
White Mountain ONMY 3 South Fork LCR
Reservoir
Mexican Hay Lake ONAP 3 South Fork LCR
Lee Valley Lake ONAP, THAR 1,2,3 Lee Valley Creek
Bunch Reservoir ONAP*, ONMY 1,2,3,5 South Fork LCR
West Fork LCR
River Reservoir ONAP*, ONMY 1,2,3,5 South Fork LCR
West Fork LCR
Tunnel Reservoir ONAP*, ONMY 1,2,3,5 South Fork LCR
West Fork LCR
WF LCR Greer ONAP, ONMY 1,2,3,5 South Fork LCR
West Fork LCR
WF LCR Sheep’s ONAP 2,4 West Fork LCR
Crossing
Upper LCR
Ortega Lake ICPU 2,3 Mineral Creek
White Mountain
Silver Creek ONAP, ONMY 1,5 none
Schoens Complex
Show Low Lake ONAP*, ONMY, 1,5 none
SAFO*, ONCL*,
ICPU, LEMA*
Show Low Creek* ONMY 5 none
Fools Hollow Lake ONAP*, ONMY, 1,5 none
SAFO*, ONCL*,
ICPU, LEMA*
Black River
Ackre Lake ONAP, THAR 1,2,3,5 Fish Creek
Big Lake ONAP,ONMY, SAFO, | 1,3,5 West Fork Black

5 See Appendix F for key to abbreviations for names of stocked sportfish species
6 Descriptions of situations are listed in the effects of the action section and in Appendix D.
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ONCL River streams
East Fork Black River | ONAP, ONMY* 1,3,5 West Fork Black
River streams
West Fork Black ONAP 2,3,5 West Fork Black
River River streams

Conservation measures included in the proposed action

Within three years, the AGFD shall convert to triploid rainbow trout for all AGFD hatchery
stockings with the exception of closed systems and urban lakes. While sterility of triploid
rainbow trout is not absolute, this conversion will significantly reduce the opportunity for
stocked rainbow trout to contribute to maintenance of any wild population that may have effects
to stocked or recovery populations of Apache trout.

AGFD will review and update existing outreach programs on the risks to native aquatic species
from the transport of nonnative aquatic species (sportfish, baitfish, other fish species,
amphibians, invertebrates, and plants) to ensure they are adequately informing the public of the
harmful nature of such actions, and means they can take to reduce or prevent inadvertent
transport of such nonnative species.

The AGFD shall continue to work with partners to annually evaluate barrier conditions on
Mineral Creek, South Fork Little Colorado River, and West Fork Little Colorado River, survey
for nonnative fish in recovery streams following the established schedule, and repair barriers in
these three streams as needed as part of the proposed action. Funds expected to implement these
activities do not contribute to meeting the average annual funding requirement of $500,000.

STATUS OF THE SPECIES (rangewide and/or recovery unit)
Listing

The Apache trout was listed as an endangered species under the 1966 Federal Endangered
Species Preservation Act. It was downlisted to threatened in 1975 after re-evaluation of its status
in light of recovery actions taken by the White Mountain Apache Tribe (WMAT), AGFD, FWS,
and other partners. The downlisting contained a 4(d) rule allowing the WMAT and AGFD to set
up recreational fisheries for the Apache trout. Angler take of Apache trout is not considered
incidental take if done in accordance with relevant Tribal or State law (USFWS 2009b).

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the Apache trout. This information was taken from the Apache
Trout Recovery Plan (USFWS 2009b) and recent 5-year review (USFWS 2010a). Information in

these documents is incorporated by reference.

Life history
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Apache trout are opportunistic feeders that eat a variety of aquatic and terrestrial invertebrates,
the utilization of which can vary by season and size of the fish. They forage in the water column
on drifting invertebrates and may also forage on the substrate, particularly in lakes. While less
piscivorous than other trout, they may take small fish. They feed at higher light intensities than
brown trout, which may be a factor in the amount of competition between them for foraging
spots.

Apache trout spawn in March through mid-June, with redds constructed at the downstream ends
of pools on a variety of substrates. Maturation may take three years, with larger and older fish
producing more eggs. A single female may deposit eggs in more than one redd during the
spawning season.

Habitat use

Apache trout spend a considerable portion of the day feeding and residing in portions of pools
exposed to direct sunlight. In the absence of competition, Apache trout select pools with slower
current and abundant cover. Apache trout also appear to select pools with greater width, lower
width to depth ratios, and more eddy flows.

Current distribution

The Apache trout recovery populations occupy 119 miles of streams in 29 populations (both
relict and replicated) on the WMAT and ASNF in the Salt (Black and White Rivers) and Little
Colorado River drainages. Additional streams and lakes are stocked with Apache trout that are
surplus to the recovery efforts to create recreational fisheries. In addition to populations within
the currently identified historical range, Apache trout are in North Canyon Creek, a tributary to
the Colorado River in the Grand Canyon, and in several locations in the Pinaleiio Mountains
(Ash, Big, Grant, and Marijilda creeks), and tributaries to the Blue River (Coleman, KP and
Grant creeks). The Pinalefio Mountains and Blue River populations are scheduled to be removed
as these areas are now considered historical habitat for the Gila trout, not the Apache trout.

Recreational fisheries for Apache trout are managed on the WMAT at several locations and on
the ASNF as indicated in the description of the proposed action above.

Threats

Threats to the Apache trout include land management and land uses that degrade the watersheds
or stream systems, and the presence of nonnative aquatic organisms, particularly fishes.
Nonnative trout are of particular concern for the Apache trout, as rainbow trout can hybridize
with them, and all introduced trouts may compete for food and space and there is the potential
for predation on small Apache trout by the nonnative species.

Conservation actions

A full discussion of the various conservation actions that have been taken for the Apache trout is
included in the recovery plan (USFWS 2009b). Funding for conservation actions is provided by
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AGFD, USFWS, ASNF, and WMAT. As part of their ongoing commitment to conservation for
this species, AGFD is an active participant in implementation of the Apache trout recovery plan.
Apache trout are also a keystone species for the National Fish and Wildlife Federation, which is
providing additional funding for recovery actions for a 10-year period. Actions include
construction and maintenance of barriers on recovery streams to prevent nonnative species from
invading the streams, chemical treatments to eliminate nonnative fishes from recovery streams,
restocking of recovery streams with one of the relict lineages or with hatchery stock, and land
management actions to improve watershed conditions. Until the recent Wallow Fire, overall,
population trends were upward, with additional recovery populations in development.
Fortunately, the Wallow Fire only affected one of the historical populations, and of the recovery
streams in Arizona (streams on the WMAT were not affected), most of the affected populations
were either hybrids scheduled to be replaced with pure populations or were small and in streams
with compromised barriers also due for remedial attention (Lopez 2011). Continuing
implementation of recovery actions to regain any ground lost is anticipated.

Previous consultations

Section 7 consultations on Apache trout include programmatic efforts for Forest Land
Management Plans that address watershed management and multiple uses (livestock grazing,
timber harvest, recreation, and other issues), and more site-specific efforts that are more focused
on implementing recovery actions such as barrier construction and stream renovations.
Biological opinions on actions potentially affecting Apache trout may be found at our website
www.fws.gov/southwest/es/arizona in the Section 7 Biological Opinion page of the Document
Library.

ENVIRONMENTAL BASELINE [in the action area]

The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action 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 which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
platform to assess the effects of the action now under consultation.

Description of the Action Area

The action area is a subset of the specie’s rangewide distribution that includes only lands on the
ASNF in the Little Colorado River and Black River. Most recovery streams in these watersheds
will not be directly affected by the proposed action, and will not be mentioned in the analyses.

A. Status of the species within the action area

The action area contains one relict population of Apache trout in the Black River drainage, and
four recovery streams or sets of streams in the Black River drainage, and six recovery streams or
sets of streams in the Little Colorado River drainage. There are also four streams on the ASNF
with Apache trout X rainbow trout hybrids. Ongoing recovery efforts include work to maintain
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barriers, construct new barriers, and renovate additional streams.
B. Factors affecting the species’ environment within the action area

Land management actions are being addressed under Forest land management plans but
historical practices continue to have effects to watersheds that influence stream conditions.
Drought has played a role in reduced streamflows and higher temperatures that affect the amount
and quality of the habitat. Apache trout recovery streams are generally the small, headwater
streams that are limited in extent even during wet periods. Wildfire is also a concern for stream
health, and post-fire ash flows can kill fish far beyond the extent of the fire. The adverse effects
of wildfires were realized in 2011 after the Wallow Fire when one natural and eight recovery
populations were affected by this wildfire. Apache trout populations established for sportfishing
purposes in the Little Colorado and Black River drainages were also affected. Post-fire
monitoring and protection actions are ongoing by the Apache-Sitgreaves National Forest
(ASNF). Populations were affected to some degree by the fire itself and post-fire runoff that
introduced ash and sediment to the streams (Lopez 2011). We anticipate actions to restore
Apache trout to the recovery populations, and continuing stocking under the proposed action to
restore those non-recovery populations where sportfishing is allowed.

Nonnative fish, including trouts, are established in the streams and lakes of the action area.
Barriers on recovery streams are not always perfectly efficient at keeping nonnative fish out of
the recovery reach. Barriers require continual monitoring and maintenance, and, at any one time,
one or more barriers may not be properly functioning. In those cases, nonnative fish from
downstream may access the recovery reach and necessitate additional mechanical or chemical
renovation of the stream to restore it for Apache trout.

EFFECTS OF THE ACTION

Effects of the action refer to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated and interdependent with
that action, that will be added to the environmental baseline. 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.
Indirect effects are those that are caused by the proposed action and are later in time, but are still
reasonably certain to occur.

As referenced previously, Appendix D contains compiled information on the effects of nonnative
stocked sportfish species to native fish species. Additional discussions on the effects of
nonnative stocked sportfish species to the Apache trout are in the recovery plan (USFWS
2009b). This document is incorporated by reference. The following discussion of effects is only
a brief summary of the potential for predation and/or competition and hybridization by the
stocked sportfish species on Apache trout.

When stocked with nonnative trout species or into sites where self-sustaining populations of
nonnative trouts are present, Apache trout are subject to competition for space and food. This
may be more acute in streams where pool habitats (preferred habitat for all trout species) are
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limited, and where prime foraging locations may be dominated by larger trouts, particularly
brown trout. Habitat and the forage base is not as limiting in lakes, except if the lake is stocked
beyond its carrying capacity and stocked trout are not removed by angling. Stocked trout may
also persist longer in lakes, although generally do not spawn due to a lack of suitable spawning
habitat. Apache trout in streams or lakes that have spawning habitat available can hybridize with
rainbow trout. In situations that are not recovery streams, this hybridization is not a concern for
the recovery of the Apache trout.

Recovery streams are managed for self-sustaining Apache trout populations and regular stocking
is not part of that management except with wild trout to initiate and augment the population as
needed until it becomes self-sustaining. Those recovery stocking actions are not part of the
proposed action. Apache trout stocked from the hatcheries for the specific purpose of providing
fishing opportunities are part of the proposed action. Apache trout stocked for recreational
purposes as part of the proposed action are considered excess to the survival and recovery of the
species. Take of these stocked fish via harvest by anglers is allowed under the section 4(d) rule
contained in the designation of the Apache trout as a Threatened species. That rule allows take of
Apache trout if such take is in accordance with State law; in this case through possession of a
valid Arizona fishing license and trout stamp.

The effects analysis for the Apache trout is complicated by several factors, among them the 4(d)
rule that provides for the development of the recreational fishery. Evaluation of potential
impacts to Apache trout must include these factors. These scenarios relate only to effects to
Apache trout; effects of stocking Apache trout on other listed or candidate species will be
addressed in the analysis of effects for those species elsewhere in this BCO. Each stocking site
has a combination of these factors to consider in the effects analysis (Table 1).

1. Impacts from sport fish species co-stocked with Apache trout in non-recovery areas for
the intent of providing angling opportunity.

In 12 cases, Apache trout would always or sometimes be stocked along with Arctic grayling or
other nonnative trouts, and in two of those cases, with nonnative warmwater fish species. As
described in Appendix D, impacts to stocked Apache trout from co-stocked sport fish species
may include predation or competition with all species (at various levels), and/or hybridization
with stocked rainbow trout. Because the Apache trout stocked into these areas are not part of the
recovery populations, they are not expected to persist to establish populations. The effects of
additional stocked species on Apache trout are insignificant.

2. Impacts from stocked sport fish species to recovery Apache trout that escape from
recovery areas above barriers.

In nine cases, stocking sites are above (one) or below (eight) Apache trout recovery streams. If
recovery Apache trout were to move out of designated recovery areas to areas where stocked
Apache trout or other stocked species may be present, the “recovery” fish would be considered
assimilated into the existing Apache trout population and subject to the special 4(d) rule. They
would no longer be distinguishable from the stocked Apache trout, and would no longer
contribute towards recovery since they were no longer in the recovery stream. Impacts to these
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individuals would be assessed in the same manner as for stocked Apache trout in non-recovery
areas (see #1 above).

3. Impacts from stocked sport fish species to recovery Apache trout if those stocked species
move above a failed barrier or into recovery reaches.

Indirect effects to recovery Apache trout may occur because recovery populations are located
above constructed barriers, which prevent upstream movement of all fish. This situation exists at
12 sites, of which three are of concern. As documented in the Recovery Plan (USFWS 2009b),
barrier failure is not uncommon, with maintenance and repairs needed on an ongoing basis. For
example, barriers on the West Fork Little Colorado River and Lee Valley Creek, are not properly
functioning and need repair (USFWS 2009b) and this is supported by a request from the Forest
Service earlier in 2010 for repairs and maintenance of 11 fish barriers. The proposed action
described the following barriers associated with stocking sites as NOT EFFECTIVE (which do
not necessarily mean the barrier is failing): EFLCR (Lower), WFLCR (upper/lower), SFLCR
(upper/lower), and Hayground Creek. Fish Creek was described as having sufficient height but
with some risk. The WFLCR Upper barrier was described as having potential risk because of
Gabion construction and the Left Wall needs to be extended. All barriers are proposed for repair
with project completion in 2018.

Should barrier failure occur, the Forest Service and AGFD would attempt to repair the barrier
and if necessary retreat the reach to remove nonnative fish. With issues of funding, completion
of compliance activities for the repair and renovation, this period may last for a year or more.
During this period of time, if stocked fish move above the failed barrier, predation, hybridization
with other trout and/or competition with recovery populations of Apache trout could occur.

In one case, Ackre Lake, movement of stocked Arctic grayling into the Fish Creek recovery
stream is very likely since the lake is on the headwaters and spills into the creek. Apache trout
and Arctic grayling are stocked together at this site and in Lee Valley Creek. Predation,
competition, or hybridization is not an issue between these two species, and Arctic grayling do
not persist in stream environments in Arizona. No effects are anticipated for these two sites if
Arctic grayling do enter the recovery stream.

This is also an issue for two stocking sites where only Apache trout are stocked below recovery
streams or where connectivity between the recovery stream and the stocking site does not exist
(so that stocked fish could not access the recovery stream). As in #2, all Apache trout have the
same Federal standing as a threatened species, so the intermingling of recovery and recreation
fish is not a concern except as it may affect management of the relict lineages. Recreational
stockings at Mexican Hay Lake are not of the same lineage as the Apache trout in the South Fork
Little Colorado River and connectivity between the two areas is not desirable.

4. Impacts from Apache trout stocked into recovery Apache trout populations with the intent
that the entire population be fishable by the public.

This only occurs in one case, the West Fork Little Colorado River at Sheeps Crossing. A portion
of the recovery stream is a popular recreation area and is stocked with Apache trout. These are
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of the same lineage as the founder population. The stocked fish and the recovery fish
intermingle in this area, and as noted under #2, both may be legally taken by anglers. This
recovery population is designated open to angling under the special 4(d) rule. Once stocked,
Apache trout will be considered part of the recovery population. The Department would stock
hatchery reared apache trout into the recovery population at densities expected to maintain angler
satisfaction while minimizing impacts to the population as a whole. Some density dependent
competition may occur in the stocking reach however not throughout the entire recovery reach
since stocking only occurs at the lower end of the reach where angler access is possible.
Additionally, the heavy recreational use (which includes anglers, hikers, and other recreationists)
of the stocking reach likely has degraded the habitat through effects to bankside vegetation
which increases sedimentation, water quality issues from persons in the water, or spills of
materials, and other disturbances. The value of this portion of the recovery stream towards
recovery is reduced by the proposed action.

5. Impacts on stocked Apache trout from wild fish populations present in the receiving
waters.

In 13 cases, the only fish in a stocking site are the Apache trout and whatever other species is
proposed for stocking with it, for example, Ackre Lake contains only Apache trout and Arctic
grayling. In other cases, there are wild fish populations, particularly wild rainbow, brook, or
brown trouts living in the stocking site. These populations were established via historical
stocking actions where some of the stocked nonnative fish survived and reproduced. In Fools
Hollow Lake and Show Low Lake, Apache trout are stocked into warmwater fish populations
where some species are self sustaining and others are maintained by stocking under the proposed
action. Rainbow trout stocked into Show Low Creek may access Fools Hollow Lake
downstream Any Apache trout stocked into an area with established nonnative fish populations
may be subject to competition or predation, and if wild rainbow trout are present, hybridization.

Summary

Apache trout stocked under the proposed action are at risk of competition, predation, and
hybridization with other stocked species or wild nonnative fish populations. Since the Apache
trout stocked under these circumstances do not contribute to recovery, and are excess to the
population (are specifically bred and raised at the hatchery for use in recreational fishing), these
adverse effects are of limited significance to the status of the recovery populations. The one
instance where stocking is into a recovery population has a limited adverse effect to that
recovery stream since only Apache trout are stocked.

Non-site specific effects

The act of stocking fish obtained from AGFD hatcheries or other sources has the potential to
introduce unwanted aquatic organisms to the receiving water (see discussion in Area-Wide
analysis). The use of hatchery and operational protocols for the movement of stocked species is
designed to reduce the opportunity for the transmission of other nonnative fish species, parasites,
or diseases via stocking actions. AGFD describes those protocols in the BA, and that
information is incorporated here by reference.
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Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area Wide
Analysis discusses this effect in more detail.

Disease and parasites are additional threats to Apache trout populations. Parasites may be
introduced incidentally with the spread of nonnative species. Transmission may occur via
introduced fish species, and bait species used for angling. Such species include fish, crayfish, and
waterdogs (tiger salamanders). Susceptibility and concomitant impacts of disease and parasites
may be exacerbated by stress due to habitat degradation, habitat loss, and competition for
resources with other species.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered 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.

With the exception of portions of the West Fork Little Colorado River near the town of Greer, all
stocking locations are on the ASNF, and land management activities that may affect the Apache
trout are subject to section 7 consultation.

We are not aware of any new future non-Federal actions near the town of Greer that could have
additional adverse effects to Apache trout. Completion of a recent land exchange with the ASNF
to the west of the existing town may increase development of homes and commercial enterprises
in the area. Recreational use of the river corridor near Greer is extensive and is likely to
continue into the future at increasing rates.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline, and, for those past
actions not part of the proposed action, part of cumulative effects. The Area Wide Analysis will
discuss this effect in more detail.

CONCLUSION

After reviewing the current status of Apache trout, the environmental baseline for the action area,
the effects of the proposed sportfish stocking and the cumulative effects, it is the AESO's
biological opinion that the action, as proposed, is not likely to jeopardize the continued existence
of the Apache trout. No critical habitat has been designated for this species, therefore, none will
be affected.

We present this conclusion on the Apache trout for the following reasons:
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e The stocking of Apache trout for recreational fishing was included as a compatible action
that contributes to the conservation of the species in the 1995 downlisting rule.

e Recreational fishing populations of Apache trout are, with one exception, separate from
the recovery populations that are the primary conservation focus for the species. In that
one instance, the effects of recreational fishing on the recovery population is not
significant enough to degrade the conservation value of that population.

e There is a risk of contamination by nonnative fish species of recovery populations when
such species are stocked below the barriers in recovery streams. Barrier failure is well
documented, and currently exists at two streams near stocking sites. Contamination by
nonnative fish following barrier failure has a short-term impact on the Apache trout in
those streams, but does not permanently degrade the sites or prevent recovery.

e Apache trout from the recovery populations are not the source of fish for the recreational
populations, thus there is no additional pressure on recovery streams to produce fish for
recreational purposes. All recreational fish are bred in hatcheries that do, on occasion,
provide fish for recovery streams; however, production capacity is adequate to meet both
needs. If at any time production is inadequate to meet both needs, recovery Apache trout
would take precedence over reacreational Apache trout.

e The addition of new stocked warmwater and cold water sportfish species to sites where
Apache trout are stocked for recreational purposes does not result in additional adverse
effects to the species, as these Apache trout are not expected to establish populations in
the stocking sites.

e Restoration efforts for Apache trout recovery populations affected by the Wallow Fire are
anticipated to occur under ongoing recovery programs. The loss of Apache trout from
streams designated for sportfishing is not a significant loss for the species as these sites
do not contribute to recovery, and stocking under the proposed action will replace
individuals lost to post-fire flooding.

The conclusions of this biological opinion are based on full implementation of the project as
described in the Description of the Proposed Action section of this document, including any
Conservation Measures that were incorporated into the project design.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulations 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
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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 undertaken by WSFR so that
they become binding conditions of any grant or permit issued to AGFD, as appropriate, for the
exemption in section 7(0)(2) to apply. WSFR has a continuing duty to regulate the activity
covered by this incidental take statement. If WSFR (1) fails to assume and implement the terms
and conditions or (2) fails to require the AGFD 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. In order to monitor the impact
of incidental take, WSFR or AGFD must report the progress of the action and its impact on the
species to the USFWS as specified in the incidental take statement. [50 CFR §402.14(1)(3)].

AMOUNT OR EXTENT OF TAKE

In determining if incidental take is likely to occur as a result of a proposed action, two conditions
must be met; the listed species must be reasonably certain to occur in the location where the take
would occur, and, the proposed action must be reasonably certain to result in take. In
determining whether or not incidental take would occur at each stocking site, our analysis first
considered if both conditions were met.

The action of stocking Apache trout for recreational purposes is considered a conservation action
in furtherance of the Endangered Species Act whereby a special 4(d) rule is in place. AGFD has
specific authority for management of endangered species, in part, manifested through State
Section 6 Cooperative Agreements, which authorize management activities for threatened and
endangered species. AGFD may take any federally listed threatened fish or wildlife for
conservation purposes that are consistent with the purposes of the Act and the Section 6
Cooperative Agreement between USFWS and AGFD. Because stocking of Apache trout is for
conservation purposes and consistent with the Act and the Cooperative agreement, take of
Apache trout from the proposed stocking of Apache trout is legally permitted. Take from #1, 2,
and 5 is included in this legally permitted take and is not considered in this incidental take
statement. For #4, once stocked, Apache trout will be considered part of the recovery population;
however, immediately following stockings there will be a short duration of increased density
dependent intraspecific competition for resources, this take is also considered covered by the
4(d) rule since the entire creek is open for fishing. The potential take from # 3 relating to
nonnative stocked fish accessing recovery streams is not covered by the special 4(d) rule and is
considered in this incidental take statement.

The AESO anticipates incidental take of Apache trout will occur in three recovery streams
(Mineral Creek, South Fork Little Colorado River, and West Fork Little Colorado River) as a
result of this proposed action in the event of barrier failure that allows stocked rainbow trout to
access the recovery streams. Apache trout are in the area where the take would occur, and
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existing information indicates that the presence of rainbow trout in Apache trout habitat does
result in take. The incidental take is expected to be in the form of harassment from competition
for food and space, harm from mortality from predation, and, until conversion to triploid rainbow
trout is completed, harm from hybridization.

As discussed in the effects of the action section, the condition of the barriers between the
stocking reach and the recovery reach in each case varies, and cyclical maintenance is needed to
ensure barrier integrity. The number of individual Apache trout incidentally taken if a barrier is
compromised is difficult to quantify; so we propose a surrogate measure, that if the barrier is
compromised and stocked rainbow trout are found above the barrier, incidental take will have
occurred. Incidental take will be exceeded if this event occurs more than four times at any
combination of barriers at the three streams.

EFFECT OF THE TAKE

In this biological opinion, the AESO determines that this level of anticipated take is not likely to
result in jeopardy to the species or destruction or adverse modification of critical habitat for the
reasons stated in the Conclusions section.

REASONABLE AND PRUDENT MEASURES and TERMS AND CONDITIONS (as
appropriate)

The following reasonable and prudent measures are necessary and appropriate to minimize take
of Apache trout:

1. AGFD shall reduce the risk of contamination of recovery streams by stocked rainbow
trout.

2. AGFD shall monitor incidental take resulting from the proposed action and report to
the FWS the findings of that monitoring.

TERMS AND CONDITIONS

In order to be exempt from the prohibitions of section 9 of the Act, WSFR must comply with the
following terms and conditions, which implement the reasonable and prudent measures described
above and outline required reporting/monitoring requirements. These terms and conditions are
non-discretionary. Implementation of these terms and conditions is part of the CAMP.

The following term and condition implements reasonable and prudent measure #1 for Apache
trout:

1. AGFD shall continue to work with partners to evaluate barrier conditions on the three
streams, survey for nonnative fish in recovery streams, and repair barriers as part of the

proposed action. These actions are described elsewhere and are not repeated here.

The following term and condition implements reasonable and prudent measure #2 for Apache
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trout:

1. AGFD shall submit to WSFR a report of that monitoring with the annual report on
implementation of the CAMP.

Review requirement: The reasonable and prudent measures, with their implementing terms and
conditions, are designed to minimize incidental take that might otherwise result from the
proposed action. If, during the course of the action, the level of incidental take is exceeded, such
incidental take would represent new information requiring review of the reasonable and prudent
measures provided. WSFR, using information provided by AGFD, must immediately provide an
explanation of the causes of the taking and review with the AESO the need for possible
modification of the reasonable and prudent measures.

Disposition of Dead or Injured Listed Species

Upon locating a dead, injured, or sick listed species initial notification must be made to the
USFWS's Law Enforcement Office, 2450 W. Broadway Rd, Suite 113, Mesa, Arizona, 85202,
telephone: 480/967-7900) within three working days of its finding. Written notification must be
made within five calendar days and include the date, time, and location of the animal, a
photograph if possible, and any other pertinent information. The notification shall be sent to the
Law Enforcement Office with a copy to this office. Care must be taken in handling sick or
injured animals to ensure effective treatment and care, and in handling dead specimens to
preserve the biological material in the best possible state.

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 endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information.

1. We recommend that AGFD work with partners in the FWS and WMAT to ensure there
are adequate supplies of hatchery-reared Apache trout for recreational stockings so that
nonnative rainbow trout do not need to be used at stocking sites below recovery
populations.

2. Inthe CAMP included as part of the proposed action for this consultation, AGFD
identified a commitment to implementation of the recovery plan or other
recovery/conservation strategies for Apache trout contingent upon funding availability as
described in the CAMP document. The ability to implement recovery actions for Apache
trout under the auspices of the CAMP provides conservation benefits to Apache trout that
may not be otherwise realized.

In order for the AESO to be kept informed of actions minimizing or avoiding adverse effects or
benefiting listed species or their habitats, the AESO requests notification of the implementation
of any conservation recommendations.
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Bonytail (Gila elegans)
DESCRIPTION OF THE PROPOSED ACTION
Bonytail may be affected by stocking of sportfish in stocking sites along the lower Colorado
River, and lower Gila River (Table 2). New stocking sites or new species proposed for

continuing stocking sites are indicated by a *.

Table 2: Stocking sites, sportfish species proposed for stocking, and potentially affected bonytail
populations.

Stocking complex/site | Species proposed for stocking | Bonytail population affected

Lower Colorado

La Paz County Park ONMY, ICPU, LEMA Colorado River
Pond

La Paz County Park ONMY, ICPU, LEMA Colorado River
Lagoon

Hidden Shores Golf ONMY, ICPU, LEMA, MISA Colorado River
Course*

Yuma West Wetlands ONMY, ICPU, LEMA, MISA Colorado River
Pond*

Lower Gila
Fortuna Pond ONMY, ICPU, LEMA, MISA Colorado River
Redondo Lake ONMY, ICPU, LEMA, MISA Colorado River

Wellton Golf Course ONMY, ICPU, LEMA, MISA Colorado River
Pond*

Conservation measures included in the proposed action

Prior to any stocking into La Paz County Park Lagoon, signs similar to those used on Lake
Havasu shall be posted at the lagoon describing bonytail to anglers and informing them of what
to do should they catch a bonytail. These signs will remain in place as long at the barrier net is
in place at the lagoon.

A barrier net shall be placed at the La Paz County Park Lagoon immediately prior to the stocking
event and remain in place for seven days after the stocking event.

STATUS OF THE SPECIES AND CRITICAL HABITAT (rangewide and/or recovery unit)
Listing

The bonytail was listed as an endangered species on April 24, 1980 with an effective date of May
23, 1980. The Bonytail Recovery Plan was updated in 1990 (USFWS 1990c¢) and Recovery

Goals were approved in 2002 (USFWS 2002c¢). Critical habitat was designated in six river
reaches in the historical range of the bonytail on March 21, 1994, with an effective date of April
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20, 1994. In the Lower Colorado River Basin, critical habitat was designated in Lake Mohave,
Lake Havasu, and a portion of the Colorado River above Lake Havasu.

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the bonytail. This information was taken from the 2002 Recovery
Goals (USFWS 2002c), and the Lower Colorado River Multi-Species Conservation Program
Species Status documents (LCR MSCP 2005). Information in these documents is incorporated
by reference.

Life history

The bonytail was originally described from specimens taken in Arizona (Baird and Girard 1853).
The bonytail is a highly streamlined fish with a very thin, pencil-like, caudal peduncle and large,
falcate fins (Allan and Roden 1978). A nuchal hump may be present behind the head.
Maximum length is about 600 millimeters (mm), with 300-350 mm more common (USFWS
1990A). Weights are generally less than one kilogram (kg) (Vanicek and Kramer 1969).
Bonytail are long-lived fish; some have reached at least 49 years of age (Minckley 1985).

Bonytail are opportunistic feeders with a diet of terrestrial insects, plant material, and fish
(USFWS 2002c). They are active mostly at night, and probably forage then.

Spawning takes place in the late spring to early summer (Jonez and Sumner 1954, Wagner 1955)
in water temperatures about 18°C (Vanicek and Kramer 1969). Riverine spawning of the
bonytail has not been documented; however in reservoirs, gravel bars or shelves are used (Jonez
and Sumner 1954). Bonytail may be flexible in their spawning habitat needs as evidence from
successful spawning in hatchery ponds at Dexter National Fish Hatchery and raceways at Willow
Beach National Fish Hatchery.

Habitat use

With their streamlined bodies, bonytail appear to be adapted to the Colorado River and large
tributary streams. Even with these adaptations, this species does not select areas of high velocity
currents and use of pools and eddies by the fish is significant (Vanicek 1967, Vanicek and
Kramer 1969). Grinnell in 1914 captured bonytails in a backwater along the lower Colorado
River. Bonytail use cover, particularly rocky crevices. There is limited information on
migrations or other movements.

Habitat needs of larval and juvenile bonytails are not well known. Few larvae have been
identified in the Lower Basin; in the Upper Basin, there is confusion between larvae of the
bonytail and other chubs, so interpreting data is difficult. It is known that young prey on aquatic
invertebrates, especially chironomid larvae and mayfly nymphs (Vanicek and Kramer 1969). It
is likely that quiet water habitats are preferred habitats for young fish, given the success of
raising them in man-made ponds. Backwaters temporarily or permanently connected to the main
river channel are also believed to be important habitat for all life stages.
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Current distribution

The range-wide trend for the bonytail is for a continued range-wide decrease in wild populations
due to lack of sufficient recruitment of young adults with the loss of old adults due to natural
mortality. Loss of the extant wild populations is expected. Extinction of this fish in the wild
throughout its historic range is being forestalled by the stocking of sub-adult fish into the Upper
Colorado River Basin, and lakes Mohave and Havasu and the Parker Strip in the Lower Colorado
River Basin. These stockings are intended to create populations of young adults that may be
expected to persist for 40-50 years. To date, these stockings have had limited success.

Threats

Changes to water flow due to construction of large water storage dams and operation of water
diversions has affected bonytail habitats. Channelization as well as changes in flows has
separated the floodplains from the existing river channels which has reduces habitat diversity.
The introduction of nonnative fish species is the greatest impediment to survival and recovery of
the bonytail. Predation on young bonytail is the primary adverse effect, although there may be
some degree of competition for food or space.

Conservation actions

The Upper Colorado River Endangered Fish Recovery Program (UCREFRP) has implemented
considerable research, habitat management, nonnative species removal, and stocking actions to
benefit the bonytail in Colorado, Utah, and Wyoming. The Lower Colorado River Multi-Species
Conservation Plan (LCR MSCP) is also engaged in research and stocking actions to benefit the
bonytail in the lower Colorado River of Arizona, California, and Nevada. Essential to these
programs is the broodstock maintained at Dexter National Fish Hatchery and Technology Center
(DNFH&TC) since the bonytail is functionally extinct in the wild.

Previous consultations

Section 7 consultations on bonytail include programmatic efforts for the Upper Colorado River
Basin and Lower Colorado River Multi-Species Conservation Program for new water diversions
or changes in points of diversion. Information on these programs is available at their websites.
Biological opinions on actions potentially affecting bonytail in Arizona may be found at our
website www.fws.gov/southwest/es/arizona in the Section 7 Biological Opinion page of the
Document Library.

ENVIRONMENTAL BASELINE [in the action area]

The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action 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 which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
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platform to assess the effects of the action now under consultation.
Description of the Action Area

For the purposes of this consultation, there is one action area; the portion of the lower Colorado
River from Parker Dam to and including the confluence with the lower Gila River located below
Laguna Dam, and the lower Gila River upstream to Fortuna Pond.

A. Status of the species and critical habitat within the action area

Wild populations of bonytail do not exist in either action area. Construction of dams and
subsequent changes to natural flow patterns and the introduction and establishment of nonnnative
fish species are the primary causes of the loss of this species from the wild.

Bonytail are currently stocked by the LCR MSCP into the lower Colorado River below Parker
Dam. A total of 1,208 bonytail were stocked into the Parker Strip at River Island State Park in
December 2007 (LCR MSCP 2009a), 535 in 2008 (LCR MSCP 2009b) and 2,506 in 2009 (LCR
MSCP 2010). This site is about three miles upstream of La Paz County Park. Six bonytail were
recaptured in 2007 during electrofishing surveys (Schooley et al. 2008). Stockings of bonytail
and subsequent monitoring are expected to continue in this reach for the foreseeable future in an
attempt to establish a population. Survival rate for the stocked bonytails is unknown; and few
were contacted post-stocking. The existing nonnative fish population in the Parker Strip is
robust with significant numbers of potential predators and competitors.

B. Factors affecting the species’ environment and critical habitat within the action area

As noted previously, creation of dams and subsequent water management actions and the
introduction of nonnative fish species are the primary factors affecting bonytail in the action
area. All bonytail present are the result of past or ongoing stocking actions.

The LCR MSCP is a combined section 7 and section 10 that covers management of the lower
Colorado River by the Bureau of Reclamation (Reclamation), and water uses by Federal and
non-Federal parties. Part of the mitigation required for the covered actions involves conservation
for bonytail, particularly stocking into the Parker Strip and areas downstream above Imperial
Dam, creation of isolated backwaters, monitoring of stocked fish, and targeted research to
address issues that may interfere with successful establishment of bonytail populations. These
mitigation and conservation actions do not alter the physical conditions in the river that result
from water management, nor do they address nonnative species effects except that the isolated
backwaters will be managed to keep nonnative fish out.

EFFECTS OF THE ACTION

Effects of the action refer to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated and interdependent with
that action, that will be added to the environmental baseline. Interrelated actions are those that
are part of a larger action and depend on the larger action for their justification. Interdependent
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actions are those that have no independent utility apart from the action under consideration.
Indirect effects are those that are caused by the proposed action and are later in time, but are still
reasonably certain to occur.

As referenced previously, Appendix D contains compiled information on the effects of
nonnnative stocked sportfish species to native fish species. Additional discussions on the effects
of nonnative stocked sportfish species to the bonytail are in the recovery goals document
(USFWS 2002c). This document is incorporated by reference. The following discussion of
effects is only a brief summary of the potential for predation and/or competition by the stocked
sportfish species on bonytail.

No effects to bonytail are identified for La Paz County Park Pond, Hidden Shores, or Yuma West
Wetlands since these are closed systems that do not have connectivity to the river. These sites
are not discussed further in this section.

La Paz County Park Lagoon

Bonytail are stocked into the Parker Strip of the lower Colorado River by the LCR MSCP.
Stocked bonytail are considered listed since this is not a 10j population. The proposed action is
the stocking of up to 6,000 rainbow trout or catfish or bluegill (or a combination) during the
spring for fishing derbies/clinics.

There is limited exposure of bonytail by stocked fish in the lagoon because a block net is set in
place prior to stocking to prevent stocked fish from reaching the river and fish from the river
from entering the backwater. Further, the stocked fish are likely in the site for about two weeks
(based on stocking all 6,000 fish in two lots within a few days of each other) and being fished out
quickly by the fishing clinics and post-clinic angling. An unknown number of stocked fish may
still be present in the lagoon after the block net is removed. The number of stocked fish released
after the blocking net is removed is likely to be very low, and compared to the numbers of their
conspecifics resident in the river is unlikely to have any meaningful effect on those local
populations.

These fish may then move into the main channel of the Colorado River and use other habitats
that may be occupied by the bonytail. Rainbow trout would not be expected to persist beyond a
few months due to high water temperatures in the river. Bluegill and channel catfish may persist
and be incorporated into the existing populations of these species in the river.

The LCR MSCP stocks 4,000 bonytail into the river generally in fall and spring. The stocked
bonytail are within the size range of the catchable (8-12 inches (200-300 mm) fish stocked into
the backwater. Immediate predation by the stocked fish on bonytail is likely to be limited due to
similar sizes at stocking; however, any stocked warmwater fish that survive and remain in the
backwater may be able to prey on subsequently stocked bonytail that access the backwater.
Stocked channel catfish that leave the backwater once the block net is removed and grow to
larger sizes in the river may have exposure to recently stocked bonytail in the following years;
however, the number of such fish is likely to be very limited and unlikely to have any
meaningful effect.
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Bonytail use pools and eddies in rivers and also do well in backwater habitats (LCR MSCP
2005) so their presence in the lagoon (which is a backwater open to the river) would not be
unexpected. Bonytail take cover in rock piles or other cavity-based cover during the day (Marsh
2004). Channel catfish also use these types of cavities for cover during the day (Moyle 2002).
The shoreline of the lagoon has only a limited amount of rip-rap area that provides cavities
usable by bonytail or channel catfish. Bluegill or rainbow trout are not likely to use this type of
habitat for cover (bluegill are associated with aquatic plants [Moyle 2002], while rainbow trout
may use a variety of cover including rocks, logs, vegetation and undercut banks [Raleigh et al.
1984] but not cavities). Since catfish are not proposed for stocking except when rainbow trout
not available, the number of times over the 10-year period of the consultation that channel catfish
and bonytail could compete for the same shelter is low. During the nighttime activity period for
the bonytail, they will be in habitats occupied by bluegill or rainbow trout.

Bonytail feed in the open water column and from the bottom (LCR MSCP 2005). Channel
catfish are primarily bottom feeders (McMahon and Terrell 1982), but do use the water column
to some extent. Bluegill feed in all available habitats (Moyle 2002). Rainbow trout feed
primarily in the open water but do feed on the bottom in some cases (Moyle 2002). Given the
time of year of the stocking (January-March) and the likely water temperatures present (10-
13°C) (Minckley 1979), feeding rates by bonytail, channel catfish (growth stops below 18°C
[McMahon and Terrell 1982]) and bluegill (little feeding around 10°C [Carlander 1977]) are
likely to be low, reducing the opportunity for competition for food, though some feeding by all
species is expected. Rainbow trout do feed at these temperatures (Carlander 1969) and may
forage at any time of the day or night (with peaks at dawn and dusk [Moyle 2002]), and bonytail
are feeding at night (Mueller 2006), the overlap is limited.

Bonytail spawn in April in the lower Colorado River (Mueller et al. 2003). Currently, no
reproduction of stocked bonytail has been recently documented in the lower Colorado River.
While the stocked fish (of any species) might still be present in the river (after leaving the lagoon
once the net was removed) during the spawning season of the bonytail (if and when such
spawning is documented), the low numbers of stocked fish released into the river make it
unlikely that they would contact bonytail eggs or larvae should they be present.

The effects to bonytail from the stocking of up to 6,000 cold and/or warmwater fish per year into
La Paz County Park Lagoon should also be considered in light of the type of stockings and the
existence of the large nonnative fish community that already exists in the river and in the
backwater. The extensive population of nonnative fish species that includes self-sustaining
populations of all the species proposed to be stocked (except rainbow trout) is clearly a
significant factor in the potential for successful recruitment of bonytail in this section of the
lower Colorado River.

Angling occurs at the Lagoon at other times than just during and after the stocking actions. Any
bonytail in the vicinity that uses the Lagoon is at risk of being taken by anglers if it is in the
Lagoon. This risk may be higher during those periods when many anglers are using the Lagoon
because of the stocking action.
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Lower Gila Complex

Three stocking sites are present in this complex; Wellton Golf Course Pond, Fortuna Pond, and
Redondo Lake. Wellton Golf Course Pond and Redondo Lake are closed systems with no
connection to the lower Gila River and fish stocked there cannot leave the stocking site. Fortuna
Pond has a limited amount of connectivity to the lower Gila River and fish may move from the
Pond to the river and access the mainstem Colorado River. The confluence of the Gila and
Colorado is located below Laguna Dam. There are no recent records for bonytail in the
Colorado River below Imperial Dam (Imperial Dam is upstream of Laguna Dam). Bonytail are
stocked into the closed Imperial Ponds upstream of Imperial Dam, and into the mainstem
Colorado River in the Parker Strip (described in the section on La Paz County Park). It is highly
unlikely that any bonytail stocked into the Colorado River would access the river below Laguna
Dam and encounter either a stocked fish or its progeny derived from Fortuna Pond. With the
exception of rainbow trout, all species being stocked into Fortuna Pond maintain robust, self-
sustaining populations in the Colorado River below Imperial Dam and the additive effect of any
fish from Fortuna Pond to the extant populations of nonnative fish is not likely to be meaningful.

Non-site specific effects

The act of stocking fish obtained from AGFD hatcheries or other sources has the potential to
introduce unwanted aquatic organisms to the receiving water (see discussion in Area-Wide
analysis). The use of hatchery and operational protocols for the movement of stocked species is
designed to reduce the opportunity for the transmission of other nonnative fish species, parasites,
or diseases via stocking actions. AGFD describes those protocols in the BA, and that
information is incorporated here by reference.

[llegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area-Wide
Analysis discusses this effect in more detail.

Disease and parasites are additional threats to bonytail populations. Parasites may be introduced
incidentally with the spread of nonnative species. Transmission may occur via introduced fish
species, and bait species used for angling. Such species include fish, crayfish, and waterdogs
(tiger salamanders). Asian tapeworm, introduced from Asia through grass carp introductions was
first documented in the Virgin River basin in 1979 (Heckmann et al. 1986), probably carried
there by red shiner. It appeared in the Little Colorado River in Grand Canyon by 1990 (Clarkson
et al. 1997), and was found in the Gila River Basin on the Gila River near Ashurst-Hayden Dam
in both carp and red shiner (USFWS 2002c). Cyprinid fishes are a definitive host of Asian
tapeworm; so many native species in Arizona are at risk. Anchor worm originated in Asia and
was spread in the United States through the trade in goldfish (Hoffman and Schubert 1984). This
parasite is now widespread in the Colorado and Gila River basins and is affecting a number of
native fish species (Wilson et al. 1966, Robinson et al. 1998, Weedman et al. 1996). Anchor
worm can be spread by stocking infected fish (Hart 1999). Ich is a widespread parasite of fish
that often occurs in hatchery fish populations and is also found in the wild. Both of these
parasites can adversely affect bonytail. Susceptibility and concomitant impacts of disease and
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parasites may be exacerbated by stress due to habitat degradation and habitat loss.
CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered 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.

The land area surrounding seven stocking sites on the lower Colorado-lower Gila rivers action
area is a mix of private, state, Bureau of Land Management, Fish and Wildlife Service, Bureau
of Reclamation, and Tribal lands. The sites themselves are on private lands (two), state land
(two), or recreational purposes leased Federal lands (three). Ongoing land uses around the non-
Federal properties are not expected to change during the 10-year period covered by the proposed
action, with agricultural uses, urban/suburban development, and recreational uses continuing.
Water management of the lower Colorado River is under Federal control, and effects of that
management are covered by the LCR MSCP. Fisheries on the lower Colorado River are
managed by either AGFD or California Department of Fish and Game.

Live bait fish species are legal for use in all sites, with some species available from dealers and
others required to be collected on site. Waterdogs are allowed, as is use of crayfish; however,
live crayfish may only be used or transported on the Colorado River in a limited area along the
river.

[llegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline, and, for those past
actions not part of the proposed action, part of cumulative effects. The Area-Wide Analysis will
discuss this effect in more detail.

CONCLUSION

After reviewing the current status of bonytail, the environmental baselines for the action areas,
the effects of the proposed stocking of sportfish and the cumulative effects, it is the AESO's
biological opinion that the action, as proposed, is not likely to jeopardize the continued existence
of the bonytail. Critical habitat for this species has been designated at Lake Havasu and Lake
Mohave upstream of the stocking locations; however, this action does not affect that area and no
destruction or adverse modification of that critical habitat is anticipated.

We present this conclusion on bonytail for the following reasons:

e Stocking into the La Paz County Park Lagoon provides limited opportunity for adverse
effects to bonytail through competition for food and space with stocked fish. The length
of exposure is low; the number of bonytail potentially exposed to the stocked fish is low
due to the block net and narrow (two week) stocking period; and the amount of
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competition is low. The overall significance to the bonytail in the Parker Strip area of the
Colorado River is low.

e No effects to bonytail are anticipated from stockings at Hidden Shores, La Paz County
Park Pond or Yuma West Wetlands since these sites are not connected to the river and
fish stocked there will not reach the river. Thus there are no additional effects due to
these sites

e It is highly unlikely that any bonytail stocked into the Colorado River would access the
river at the confluence of the Gila River and encounter either a stocked fish or its progeny
derived from Fortuna Pond. With the exception of rainbow trout, all species being
stocked into Fortuna Pond maintain robust, self-sustaining populations in the Colorado
River below Laguna Dam and the additive effect of any fish from Fortuna Pond to the
extant populations of nonnative fish is insignificant. No effects to bonytail are
anticipated from stockings at Redondo Lake and Wellton Golf Course pond since these
sites are not connected to the Gila River. Thus there are no additional effects due to these
sites.

The conclusions of this biological opinion are based on full implementation of the project as
described in the Description of the Proposed Action section of this document, including any
Conservation Measures that were incorporated into the project design.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulations 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.

AMOUNT OR EXTENT OF TAKE

In determining if incidental take is likely to occur as a result of a proposed action, two conditions
must be met; the listed species must be reasonably certain to occur in the location where the take
would occur, and, the proposed action must be reasonably certain to result in take. In
determining whether or not incidental take would occur at each stocking site, our analysis first
considered if both conditions were met.
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We are unable to meet the two conditions for incidental take for the following sites and reasons:

e La Paz County Park Lagoon: The Lagoon is one of only a few backwaters in this reach
of the Colorado River, and it is likely that stocked bonytail will be using the Lagoon
during the year. The first condition is met. Stocked bonytail and the stocked sportfish
are of similar size, and predation is not likely to occur on bonytail. Further, the stocked
sportfish will only be in the Lagoon for a limited time, and the opportunity for
competition for food and space will be limited and unlikely to rise to the level that take
would occur. Thus, the second condition is not met.

Currently, few bonytail survive post-stocking and reproduction of stocked bonytail is extremely
rare. However, if reproduction is documented in the future, that might constitute new
information that could change our determination about the potential for incidental take due to
reasonable certainty that small bonytail were present.

EFFECT OF THE TAKE

In this biological opinion, the AESO determines that this level of anticipated take is not likely to
result in jeopardy to the species or destruction or adverse modification of critical habitat for the
reasons stated in the Conclusions section.

Disposition of Dead or Injured Listed Species

Upon locating a dead, injured, or sick listed species initial notification must be made to the
FWS's Law Enforcement Office, 2450 W. Broadway Rd, Suite 113, Mesa, Arizona, 85202,
telephone: 480/967-7900) within three working days of its finding. Written notification must be
made within five calendar days and include the date, time, and location of the animal, a
photograph if possible, and any other pertinent information. The notification shall be sent to the
Law Enforcement Office with a copy to this office. Care must be taken in handling sick or
injured animals to ensure effective treatment and care, and in handling dead specimens to
preserve the biological material in the best possible state.

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 endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information.

We have not identified any conservation recommendations for the bonytail for this consultation.
The conservation measures are sufficient to address the effects of the proposed action.

Chiricahua leopard frog (Lithobates [=Rana] chiricahuensis) and proposed critical habitat
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Chiricahua leopard frogs may be affected by stocking in the Black River, Lower Verde, San
Francisco, Santa Cruz, and Tonto Creek complexes. Stocking sites and species to be stocked are
listed in Table 3. New stocking sites or new species proposed for continuing stocking sites are

indicated by a *.

Table 3: Stocking sites, sportfish species proposed for stocking, and potentially affected
Chiricahua leopard frog populations.

Stocking Species proposed | Proposed critical Population affected

complex/sites for stocking habitat unit (R=reintroduced)

Black River

Ackre Lake ONAP, THAR Unit 6: Mogollon Rim- | East Fork Black River
Upper Gila drainage (R)

Big Lake ONMY, SAFO, Unit 6: Mogollon Rim- | East Fork Black River

ONCL, ONAP Upper Gila drainage (R)

Crescent Lake ONMY, SAFO Unit 6: Mogollon Rim- | East Fork Black River
Upper Gila drainage (R)

East Fork Black River | ONAP, ONMY* Unit 6: Mogollon Rim- | East Fork Black River
Upper Gila drainage (R)

West Fork Black ONAP Unit 6: Mogollon Rim- | East Fork Black River

River Upper Gila drainage (R)

Lower Verde River

East Fork Verde River | ONMY Unit 5: Mogollon Rim- | Ellison/Lewis Creek
Verde River (R)

San Francisco River

Luna Lake ONMY, ONCL Unit 6: Mogollon Rim- | Near Reserve
Upper Gila

Santa Cruz River

Parker Canyon Lake ONMY, ICPU, Unit 2: Santa Rita- Scotia Canyon (R)

LEMA*, LEMI*

Huachuca-Ajos-Bavispe

Pena Blanca Lake

ONMY

Unit 1: Tumacacori-
Atascosa-Pajarito

Pefa Blanca

Mountains

Tonto Creek

Christopher Creek ONMY Unit 5: Mogollon Rim- | Reintroduction site
Verde River

Haigler Creek ONMY Unit 5: Mogollon Rim- | Reintroduction site
Verde River

Tonto Creek ONMY Unit 5: Mogollon Rim- | Reintroduction site
Verde River

Conservation measures included in the proposed action

Chiricahua leopard frog is a priority species for conservation in the proposed action and as such,
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will receive benefits from both general and specific conservation actions to address the effects of
sportfish stocking on the species.

For warmwater sportfish stocking actions via contract vendors at sites where effects to
Chiricahua leopard frogs are a concern, the “sensitive areas” HACCP plan shall be followed by
AGFD personnel receiving the fish from the vendor. This “sensitive areas” plan shall involve
the double-sorting and examination of all fish in the load to reduce the risk of introduction of
unwanted aquatic organisms with the sportfish. Loads containing unwanted aquatic organisms
will be refused and not stocked. This measure will be implemented as needed.

For coldwater sportfish stocking actions at sites where effects to Chiricahua leopard frogs are a
concern and trout or grayling are coming from AGFD hatcheries, the HACCP plan for disease
and parasite control at the hatchery shall be in place to reduce the risk of contamination of the
fish to be stocked. This measure has been ongoing and will continue to be implemented. Funds
expected to implement these activities do not contribute to meeting the average annual funding
requirement of $500,000.

Within three years, the AGFD shall convert to triploid rainbow trout for all AGFD hatchery
stockings with the exception of closed systems and urban lakes. While sterility of triploid
rainbow trout is not absolute, this conversion will significantly reduce the opportunity for
stocked rainbow trout to contribute to maintenance of any wild population in the vicinity of wild
or reintroduced populations of Chiricahua leopard frog.

Within three years, the AGFD shall conduct a statewide live bait (bait fish and tiger salamanders)
use assessment and risk analysis to develop recommendations to amend live bait management.
The AGFD shall present these recommendations to the Arizona Game and Fish Commission
(AGFC) for implementation consideration.

Within three years, AGFD shall review and update existing outreach programs addressing use of
live bait to ensure they are adequately informing the public about capture, use, and proper
disposal of live bait species.

Within three years, the AGFD shall review the existing angler information concerning the
restrictions on transport and use of tiger salamanders at Parker Canyon Lake and modify the
information as deemed appropriate to increase angler awareness that such transport and use are
harmful.

Within three years, the AGFD shall review and update existing outreach programs on the risks to
native aquatic species from the transport of nonnative aquatic species (sportfish, baitfish, other
fish species, amphibians, invertebrates, and plants) to ensure they are adequately informing the
public of the harmful nature of such actions, and means they can take to reduce or prevent
inadvertent transport of such nonnative species.

AGFD commits to provide for three populations of Chiricahua leopard frog either through
securing existing but threatened populations or establishment of new conservation populations.
The first such population will be initiated within four years, the second within six years, and the
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third within eight years.

AGFD will share information with, and periodically solicit available information from, the New
Mexico Department of Game and Fish to assess if stocking at Luna Lake potentially may have
impacts to native fish, leopard frog, and gartersnake populations in the San Francisco River
drainage (non-mandatory measure).

STATUS OF THE SPECIES AND CRITICAL HABITAT (rangewide and/or recovery unit)
Listing

The Chiricahua leopard frog (Lithobates chiricahuensis) was listed as a threatened species
without critical habitat in a Federal Register notice dated June 13, 2002. Included was a special
rule to exempt operation and maintenance of livestock tanks on non-Federal lands from the
section 9 take prohibitions of the Act. The Recovery Plan was signed in 2007 (USFWS 2007b).
The Ramsey Canyon leopard frog (Lithobates “subaquavocalis), found on the eastern slopes of
the Huachuca Mountains, Cochise County, Arizona, has recently been subsumed into Lithobates
chiricahuensis (Crother 2008) and recognized by the FWS as part of the listed entity (USFWS
2009c). Critical habitat for the Chiricahua leopard frog was proposed on March 15, 2011
(USFWS 2011a).

Critical habitat

“Critical habitat,” as defined in Section 3(5)(A) of the Act, means: (i) the specific areas within
the geographical area occupied by the species at the time it is listed, on which are found those
physical and biological features (I) essential to the conservation of the species and (II) which
may require special management considerations or protection; and (ii) specific areas outside the
geographical area occupied by a species at the time it is listed upon a determination by the
Secretary that such areas are essential for the conservation of the species. The term
“conservation,” as defined in Section 3(3) of the Act, means: the use of all methods and
procedures which are necessary to bring any endangered species or threatened species to the
point at which the measures provided pursuant to this Act are no longer necessary. Therefore, in
the case of critical habitat, conservation represents the areas required to recover a species to the
point of delisting (i.e., the species is recovered and is removed from the list of endangered and
threatened species). In this context, critical habitat preserves options for a species’ eventual
recovery.

In our analysis of the effects of the action on critical habitat, we consider whether or not the
proposed action will result in the destruction or adverse modification of critical habitat. In doing
so, we must determine if the proposed action will result in effects that appreciably diminish the
value of critical habitat for the recovery of a listed species (USFWS and NMFS 1998). To
determine this, we analyze whether the proposed action will adversely modify any of those
physical or biological features (PBFs) that were the basis for determining the habitat to be
critical. To determine if an action results in an adverse modification of critical habitat, we must
also evaluate the current condition of all designated critical habitat units, and the PBFs of those
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units, to determine the overall ability of all designated critical habitat to support recovery.
Further, the functional role of each of the critical habitat units in recovery must also be defined.

For the Chiricahua leopard frog, the proposed critical habitat was based on recovery and
management units contained in the recovery plan. For this analysis, we shall assume that any
significant effects to the PBFs of critical habitat could result in a loss of conservation value for
that critical habitat unit.

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the Chiricahua leopard frog. This information was taken from the
2007 Recovery Plan (USFWS 2007b). Information in this document is incorporated by
reference.

Life history

The life history of the frog is complex, with eggs and larvae (tadpoles) that are entirely aquatic
and adults that are primarily aquatic. Post-metamorphic juveniles and adults are generally
inactive between November and February; however, tadpoles can remain active under the ice in
41°F water. Tadpoles metamorphose to froglets in three to nine months, although some may
overwinter before metamorphizing. Juvenile frogs are small; approximately two inches and
adults are up to 5.4 inches.

Egg masses have been reported in all months except November through January, with
oviposition in June uncommon. Water temperature may be a governing factor in oviposition;
sites with warmer water, such as spring-fed sites, may have oviposition year round. Frog
populations at elevations below 5,900 feet tend to oviposit from spring to late summer, with most
activity before June. Frog populations at elevations over 5,900 feet oviposit in June through
August. Egg masses are attached to submerged vegetation. Hatching is in approximately 14
days (depending on temperature) and the tadpoles remain in the water to feed.

Tadpoles are primarily vegetarian, with bacteria, phytoplankton, green algae, submerged
vascular plants, and detritus forming the forage base. Adult frogs are carnivores, with aquatic
and terrestrial invertebrates and small vertebrates (fish, smaller frogs) forming the forage base.

Habitat use

Historically, the frog was an inhabitant of a wide variety of aquatic habitats, including cienegas,
pools, livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet.
Frogs may be active during the day or at night, with water and air temperature and wind
predictors of activity. Permanent waters are better frog habitat, since the eggs and tadpoles must
remain in water. Underwater cover, including plants, deep pools, undercut banks, and root
masses are important for retreats from predators and as shelter during cold periods. Juvenile and
adult frogs may disperse from the breeding site using uplands (during the rainy season) and
stream courses. Movement of up to five miles (down-or up-stream from the point of origin) is
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documented. Tadpoles may be carried downstream by normal or higher flows. Where several
breeding sites are located in dispersal range, a metapopulation can form.

Current distribution

The range of the Chiricahua leopard frog includes central and southeastern Arizona; west-central
and southwestern New Mexico; and, in Mexico, northeastern Sonora, the Sierra Madre
Occidental of northwestern and west-central Chihuahua, and possibly as far south as northern
Durango (Platz and Mecham 1984, Degenhardt et al. 1996, Lemos-Espinal and Smith 2007,
Rorabaugh 2008).

Based on 2009 data, the species is still extant in the major drainage basins 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 found recently in
many rivers within those major drainage basins, 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 Pinalefio Mountains or
Sulphur Springs Valley; and the species is now apparently extirpated from the Chiricahua
Mountains. Moreover, the species is now absent 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. As of 2009, there were 84 sites in Arizona
at which Chiricahua leopard frogs occur or are likely to occur in the wild, with additional four
captive or partially captive refugia sites. At least 33 of the wild sites support breeding. In 2009
in New Mexico, Chiricahua leopard frogs were found at 39 sites, at least 26 of which were
breeding sites. The species has been extirpated from about 80 percent of its historical localities in
Arizona and New Mexico. Nineteen and eight localities are known from Sonora and Chihuahua,
respectively. The species’ current status in Mexico is poorly understood; however, it has been
found in recent years in western Chihuahua.

Threats

The primary threats to this species are predation by nonnative organisms and die offs caused by a
fungal skin disease — chytridiomycosis (see Appendix D for a complete discussion of this
disease). Additional threats include drought; floods; degradation and loss of habitat as a result of
water diversions and groundwater pumping; poor livestock management; altered fire regimes due
to fire suppression and livestock grazing; 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 (USFWS
2007b). Some threats, such as introduced nonnative predators and the threat of catastrophic
wildfire, appear to be less important south of the border, particularly in the mountains where
Chiricahua leopard frogs have been found (Gingrich 2003, Rosen and Melendez 2006,
Rorabaugh 2008).

Chytridiomycosis is a significant concern throughout the range of the frog and has eliminated the
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species from several areas whereas in other sites, it has caused less mortality. Warmer sites with
southern exposures, lower elevations, and warm springs to provide water are less affected by the
disease. As of 2007, this disease was known from eight populations in Arizona. The disease
organism, a fungus, is highly virulent and any surviving individuals may be carriers as can
bullfrogs, and tiger salamanders. Research has also implicated fish, aquatic insects, and birds as
carriers of this disease organism likely through physical transport of the organism on their bodies
rather than actual infections. However, the results are suggestive rather than conclusive and
demonstrate the need for additional rigorous testing. The spores can survive drying for one to
three hours. It is unknown how long non-ranid frog hosts may harbor the fungus without local
ranid frog populations to act as disease reservoirs. Bullfrogs are an important vector for the
spores as they disperse widely and are themselves resistant to the disease. Inoculation doses that
can result in disease manifestation are low, which further increases the opportunity for
transmission to new areas. Any human activity that moves infected organisms to new locations
is a vector for concern.

The species is now limited primarily to headwater streams, springs and cienegas, and cattle tanks
into which nonnative predators (e.g. sportfishes, American bullfrogs, crayfish, and tiger
salamanders) have not yet invaded or where their numbers are low (USFWS 2007b). Many of
these sites are not dependably perennial, which influences the ability of any one site or small
number of sites to maintain a population. The large valley-bottom cienegas, rivers, and lakes
where the species occurred historically are populated with nonnative predators at densities with
which the species cannot coexist. Habitats with significant amounts of underwater complexity
from vegetation, rocks or other forms of cover may support frogs when nonnative predators are
present; however, this has not been fully examined. Many nonnative fish species prey on frogs,
including species proposed for stocking under the proposed action: bluegills and largemouth
bass, with channel catfish and rainbow trout also likely predators. Generally, where nonnative
bullfrogs or predatory fish are present, the frogs are absent.

No studies have been conducted on the effects of introduced trout on the Chiricahua leopard
frog. However, there is no reason to believe rainbow trout would not feed upon Chiricahua
leopard frog tadpoles. Rainbow trout do prey on other ranid frog tadpoles (Bradford 1989,
Bradford et al. 1993) and can have effects on frog populations. Chiricahua leopard frog occurred
historically at a number of the large lakes in the Mogollon Rim region of east-central Arizona,
but no longer occurs at these sites (e.g. Hawley Lake — 1967, Blue Lake — 1984, Horseshoe Lake
— 1967, Blue Ridge Reservoir — 1972, Nelson Reservoir — 1971, Rainbow Lake — 1972, Tonto
Lake — 1971, Baker lake — 1980, and Luna Lake ~1979; year shown is the last year Chiricahua
leopard frogs were found). These lakes all contained introduced trout and in some cases, other
fishes and the last record of a Chiricahua leopard frog at any of these sites is 1984. Crayfish
began to expand in the White Mountains/Mogollon Rim area after they were introduced into
Arizona in the 1960s and were established in many locations by the mid 1990s. Both stocked
trout and the spread of crayfish may be factors in the decline.

Conservation actions

As part of their ongoing commitment to conservation for this species, AGFD is an active
participant in implementation of the Chiricahua leopard frog recovery plan. Conservation actions
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for the Chiricahua leopard frog are ongoing and include head-starting and captive breeding at
zoos, museums, and other safe refuges with subsequent stocking into the wild in the Black River
and Verde River drainages. Other reintroductions or efforts to establish populations also occur
in other portions of the range. The Gila River Basin Native Fishes Conservation Program (also
known as the Central Arizona [CAP] Program) also includes a component for CLF for head-
starting eggs and tadpoles to provide individuals for reestablishment. Two umbrella Safe Harbor
Agreements under which non-Federal landowners can enroll their properties with a certificate of
inclusion are in place in Arizona and southwestern New Mexico. A third Safe Harbor
Agreement is in place for a ranch in southeastern Arizona. These agreements provide
opportunities for conservation on private lands.

As part of the 2011 proposed action to stock warmwater sportfish at Pefia Blanca Lake (formal
consultation 22410-2010-F-0330, the AGFD, Coronado National Forest (CNF) and AESO
agreed to implement a suite of conservation measues as part of that proposed action in the Pefia
Blanca watershed to enhance recovery opportunities for Chiricahua leopard frogs in the
watershed. Those conservation measures are listed below:

1. Permanent informational signs in English/Spanish will be posted in prominent
locations near each parking area at Pefia Blanca Lake that will include, at a
minimum, a list of the sportfish species currently in the Lake and the fishing
regulations for Pena Blanca Lake; including that use of live bait, with the
exception of waterdogs, is illegal, and release of any live animals is illegal. The
size and content of the signs will be mutually developed and agreed to by AGFD,
CNF, and AESO. Temporary signs will be in place prior to release of the first
stocking of warmwater fish. Permanent signs will be in place within six months
of the date of this opinion. These signs will include educational information on
conservation and identification of Chiricahua leopard frog and lowland leopard
frog (Lithobates yavapaiensis), the identification of bullfrogs, and the threat of
exotic species including bullfrogs. These signs will be worded in a way that
encourages the public to participate in frog conservation and good stewardship of
the Lake. If possible, the partners will develop an interactive sign that includes
vocalizations of Chiricahua leopard frog, lowland leopard frog, and bullfrogs.
The partners will also provide an AGFD phone number and email address to
report bullfrogs or violations of fishing regulations.

2. The AGFD will, within 15 days of the erection of the sign described in
Conservation Measure 1, submit to AESO a brief, written report of the installation
and text of the sign.

3. The AGFD will, within 15 days of fish stockings, provide AESO with a copy of
the invoice or other documentation of the date, number, age class, and species of
fish stocked.

4. To maintain habitat for the Chiricahua leopard frog, the AGFD and CNF will
protect naturally developing shoreline, aquatic, and emergent vegetation at Pefia
Blanca Lake. The AGFD and CNF may remove invasive plant species to prevent
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further spread. The AGFD and CNF will not remove downed trees or other
vegetation debris in the water or on the banks and will not harvest or cut aquatic
or emergent vegetation except where necessary to maintain access or protect
public safety. This does not extend to prohibiting the public from removing
vegetation in the course or pursuit of angling, boating, swimming, or other
recreational activities.

5. AGFD will conduct a statewide live bait (bait fish and tiger salamanders)
regulation assessment and risk analysis to develop recommendations to amend
live bait regulations. These recommendations will be presented to the AGFD
Commission for implementation consideration.

6. AGFD will reject fish shipments that contain any deleterious non-target species
(tadpoles, crayfish, snails, plants, etc.). AGFD personnel checking fish shipments
will receive the appropriate training to detect non-target species and will be
authorized to reject shipments.

7. The AGFD, CNF, and AESO will coordinate the development of, and
implementation of, a survey/monitoring plan for ranid frogs within three months
of the date of this biological opinion. This survey/monitoring plan will be
adaptable in requirements for intensity, type, and focus of the survey/monitoring
effort. Implementation of the survey/monitoring plan will be dependent on
agency resource availability. The plan will include the provision that if bullfrogs
are detected during the survey, a reasonable effort will be made to remove them,
and their presence will be reported to AESO as soon as practicable after the
survey. Ifthis monitoring reveals a large bullfrog population is present and a
more intensive bullfrog removal program is needed, it will be reported to AESO
immediately and AGFD, CNF, and AESO will coordinate development of a more
intensive bullfrog removal plan, with implementation dependent upon resource
availability of the three agencies. Each agency conducting surveys will send the
other two agencies completed survey forms and summary reports for the work it
accomplished. CNF will prepare summary reports on its actions, and will provide
them to AESO as part of the annual CNF section 7 reporting.

The survey/monitoring plan will provide methods for implementation at the
following three areas:

a. Selected stock ponds, tanks, and pools within a five-mile radius of Pefia Blanca
Lake. The minimum focus is on the presence of Chiricahua leopard frog, lowland
leopard frog, and bullfrogs and the removal of bullfrogs at these sites.

b. Surveys for bullfrogs at Pefia Blanca Lake in conjunction with, but not limited
to, annual fish surveys by AGFD. The minimum focus is the presence and

removal of bullfrogs at the lake

c. Annual monitoring of Chiricahua leopard frog and lowland leopard frog at
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Pena Blanca Lake.

8. The CNF will provide training and information to employees to assure that CNF
employees working at Pefia Blanca Lake are aware of the potential for
unauthorized fish stocking and are prepared to inform the public and to report
violations.

9. Fish transport water will not be disposed of in any location where it can reach a
wet site.

10. AGFD will implement their HACCP process to minimize the likelihood of
transporting non-target organisms from the hatcheries to Pefia Blanca Lake
(Gurtin, undated). AGFD requires that all fish imported into the State be
accompanied with fish health certificates certifying them to be disease and
parasite free. The five steps in the HACCP planning process are:

Describe the activity

Identify the potential hazards

Diagram the flow of steps for the activity

Fill out a hazard analysis worksheet

Complete the HACCP plan form

Critical habitat

The 2011 proposed rule (USFWS 2011a) contained 40 critical habitat units across the range of
the species in Arizona and New Mexico. When critical habitat was proposed, the FWS
determined the physical and biological features (PBFs) for Chiricahua leopard frog. PBFs
include those habitat features required for the physiological, behavioral, and ecological needs of
the species. The proposed rule used the Recovery Units described in the Recovery Plan to
identify the critical habitat units that support the conservation of the species within those
Recovery Units. Proposed critical habitat units included those where the Chiricahua leopard frog
was known to exist at the time of listing, and sites where reintroductions have been made to
restore populations within those Recovery Units. All units were deemed essential for the
conservation of the species.

Based on the above needs and our current knowledge of the life history, biology, and ecology of
the species, and the habitat requirements for sustaining the essential life-history functions of the
species, we have determined that the PBFs essential to the conservation of the Chiricahua
leopard frog are:

(1) Aquatic Breeding Habitat and Immediately Adjacent Uplands. These aquatic sites
and uplands exhibit the following characteristics:

(a) Perennial or nearly perennial pools or ponds at least 6.0 ft (1.8 m) in diameter and
20 in. (0.5 m) in depth;

(b) Wetted in most years, and do not or only very rarely driy for more than a month;
(c) pH greater than or equal to 5.6;



Final BCO 22410-2008-F 0486
43

(d) Salinity less than 5 parts per thousand;

(e) Pollutants absent or only present at levels that do not exceed the tolerances of the
Chiricahua leopard frog;

(f) Emergent and or submerged vegetation, root masses, undercut banks, fractured rock
substrates, or some combination thereof; but emergent vegetation does not completely
cover the surface of water bodies;

(g) Nonnative crayfish, predatory fishes, bullfrogs, Barred tiger salamanders, and other
introduced predators absent or occurring at levels that do not preclude presence of the
Chiricahua leopard frog;

(h) Absence of chytridiomycosis or conditions (e.g., water temperatures that do not
drop below 20° C (68°F), pH of greater than 8 during at least part of the year) that
allow persistence of Chiricahua leopard frogs with the disease; and

(1) Uplands immediately adjacent to breeding sites that Chiricahua leopard frogs use for
foraging and basking.

(2) Dispersal Habitat. Consisting of ephemeral, intermittent, and or perennial drainages
that are generally not suitable for breeding, and associated uplands that provide
overland movement corridors for frogs among breeding sites in a metapopulation with
the following characteristics:

(a) Are not more than 5.0 mi (8.0 km) along perennial drainages, 3.0 mi (4.8 km) along
ephemeral or intermittent drainages, 1.0 mi (1.6 km) overland, or some combination
thereof not to exceed 5.0 mi (8.0 km);

(b) Provide some vegetation cover for protection from predators, and in drainages,
some ephemeral, intermittent, and or perennial aquatic sites, and

(c) Are free of barriers that block movement by Chiricahua leopard frogs, including
urban, industrial, or agricultural development; or reservoirs that are 50 ac (20 ha) or
more in size and stocked with predatory fishes, bullfrogs, or crayfish; highways that do
not include frog fencing and culverts; and walls, major dams, or other structures that
physically block movement.

With this proposed designation of critical habitat, we intend to conserve the PBFs essential to the
conservation of the species through the identification of the appropriate quantity and spatial
arrangement of the PBFs sufficient to support the life-history functions of the species. Because
not all life-history functions require both PBFs, not all areas proposed as critical habitat will
contain both PBFs. Each of the areas proposed in this rule have been determined to contain
sufficient PBFs, or with reasonable effort, PBFs can be restored to provide for one or more of the
life-history functions of the Chiricahua leopard frog.

All areas proposed for designation as critical habitat will require some level of management to
address the current and future threats to the Chiricahua leopard frog and to maintain or restore
the PBFs. Special management in aquatic breeding sites will be needed to ensure that these sites
provide water quantity, quality, and permanence or near permanence; cover; and absence of
extraordinary predation and disease that can affect population persistence. In dispersal habitat,
special management will be needed to ensure frogs can move through those sites with reasonable
success.
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Recent wildfires have affected the PBFs of proposed critical habitat in Recovery Unit 1 in
southern Arizona (Murphy Fire- unit 5: Sycamore Canyon and unit 6: Pefia Blanca Lake and
spring and associated tanks), Recovery Unit 2 in southern Arizona (Greaterville Fire- unit 8:
Eastern Slope of the Santa Rita Mountains; Monument Fire- unit 12: Beatty’s Guest Ranch, unit
13: Carr Barn Pond, and unit 14: Ramsay and Brown Canyons, and in Recovery Unit 6 in the
Black River drainage (Wallow Fire-unit 26: Concho Bill and Deer Creek and unit 27: Campbell
Blue and Coleman Creeks) Areas containing proposed critical habitat units may have
experienced a range of burn severities and fire could have removed all or a portion of the
surrounding vegetation component (including trees, shrubs, grasses, and forbs). Post-fire storm
water runoff may have carried ash or sediment into the streams, resulting in poor water quality
and sedimentation events that reduced or eliminated particular habitat features. The extent of
damage to the PBFs of proposed critical habitat units considered in this BCO is not well known
at this time. Where specific information is available, it will be discussed in the stocking site
analysis.

Previous consultations

Section 7 consultations on Chiricahua leopard frog include programmatic efforts for Forest Land
Management Plans that address watershed management and multiple uses (livestock grazing,
watershed management, water quality, and other issues), for conservation activities covered
under the Safe Harbor Agreements, and more site-specific efforts that are more focused on
implementing recovery actions. Biological opinions on actions potentially affecting Chiricahua
leopard frog in Arizona may be found at our website www.fws.gov/southwest/es/arizona in the
Section 7 Biological Opinion page of the Document Library.

ENVIRONMENTAL BASELINE [in the action area]

The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action 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 which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
platform to assess the effects of the action now under consultation.

Description of the Action Area

Chiricahua leopard frogs are affected by sportfish stocking actions in six disjunct watersheds.
Each watershed will be described and analyzed separately.

Black River Complex
Description of the Action Area

As described in Table 3, there are five stocking sites under consideration, all stocked with one or
more coldwater fish species. The action area is defined as the connected watersheds forming the
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Black River from its headwaters to its confluence with Fish Creek. This area encompasses all
stocking sites and connecting waters. While the entire complex is included because of
connectivity, the potential effects to Chiricahua leopard frogs in this complex are largely from
stocking at Big Lake and the East Fork Black River sites.

A. Status of the species and proposed critical habitat within the action area

There are historical records for Chiricahua leopard frogs from six sites within the complex;
Crabtree Creek (1988), Deer Creek (2001), East Fork Black River (Buffalo Crossing footbridge)
(1974), East Fork Black River (Three Forks) (2008), Concho Bill Spring (2009), and Lake Sierra
Blanca (2008) (HDMS, Arizona Game and Fish Riparian Herpetofauna Database, M.J. Sredl
pers. comm.). A leopard frog was reported from the confluence of Double Deep Creek and Fish
Creek in 2003 that may have been a Chiricahua leopard frog (T. Hare, pers. comm. 2003). There
have been 182 surveys at 91 sites within the Black River buffered stocking complex from 1969
to 2009 with most surveys taking place between 1990 and 2009 (HDMS, Arizona Game and Fish
Riparian Herpetofauna Database, M.J. Sredl pers. comm.). As of 2008, the only natural
population of Chiricahua leopard frogs remaining in the drainage at Three Forks had
disappeared, likely due to the spread of crayfish in the system beginning in 1993. The status of
the two reintroduction populations at Concho Bill Spring (most recently stocked in 2008) and
Lake Sierra Blanca (most recently stocked in 2004) is uncertain. No frogs were observed at
either site in 2010; although frogs are difficult to detect, particularly at Lake Sierra Blanca.

Four new reintroductions were made in 2010 into the Black River drainage: at Firebox Lake and
Ridge Top Tank in adjoining drainages that flow north to the East Fork Black River near Aspen
Campground, Dry Lake Tank in a tributary to Open Draw that joins the East Fork Black River
above the stocking reach, and Head Tank, in the Deer Creek drainage which joins the East Fork
Black River near the Deer Creek Campground.

The 2011 Wallow Fire burned over a considerable amount of the headwaters of the Black River.
The mosaic of burn severity on the landscape is complex, and the full effects to reintroduction
populations in the drainage are unknown. At some sites, for example near Three Forks, the
riparian areas beside the stream did not burn; however, the forested slopes did burn so there may
be runoff events that bring ash and sediments into the stream and alter habitat quality. All extant
sites in the Black River drainage resulted from past reintroduction efforts and we anticipate
future reintroductions within these sites during the period covered by this consultation. We thus
consider these sites occupied for the purposes of this BCO.

The Concho Bill/Deer Creek proposed critical habitat unit includes 17 acres of ASNF lands. It is
proposed as critical habitat because it is essential for the conservation of the species. PBF #1 is
present. Included in the critical habitat proposal is the spring at Concho Bill and a meadow-
ephemeral stream reach extending for approximately 2,667 feet below the spring. This is an
isolated population that was established through captive breeding and translocation of stock from
Three Forks, also in recovery unit 6 in Arizona. Frogs were first released at the spring pool in
2000; subsequent releases have augmented the population. Whether the frogs persisted after that
initial release is unknown. The population is small and generally only a few frogs if are detected
during surveys. The primary threat is the limited pool habitat for breeding and overwintering,
which thus far has limited the size of the population. Small populations are subject to extirpation
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from random variations in demographics of age structure and sex ratio, and from disease and
natural events. Crayfish are nearby in the Black River and could invade this site.

The 2011 Wallow Fire burned in the vicinity of the Concho Bill/Deer Creek proposed critical
habitat unit and the damage to the unit from the fire itself, fire suppression activities, and post-
fire runoff events is unknown. The other unit Arizona, the Campbell Blue and Coleman Creek
unit, was also within the fire perimeter and was adversely affected as well.

B. Factors affecting the species’ environment within the action area

Physical habitat conditions in the Black River action area are the result of past and ongoing
livestock management, forestry practices, wildfire control actions, recreational activities, and
introduction of nonnative species including brown, brook, and rainbow trouts, and crayfish. The
Three Forks population of Chiricahua leopard frogs has apparently been eliminated by crayfish
that invaded the site beginning in 1993 (Fernandez and Rosen 1996). Crayfish are not yet known
from the Concho Bill reintroduction site, but are in Boneyard Creek below Lake Sierra Blanca.
Chytridiomycosis is not currently known from the Black River drainage.

EFFECTS OF THE ACTION

Effects of the action refer to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated and interdependent with
that action, that will be added to the environmental baseline. 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.
Indirect effects are those that are caused by the proposed action and are later in time, but are still
reasonably certain to occur.

As referenced previously, Appendix D contains compiled information on the effects of nonnative
stocked sportfish species to native amphibian species. Additional discussions on the effects of
nonnative stocked sportfish species to the Chiricahua leopard frog are in the Recovery Plan
(USFWS 2007b). This document is incorporated by reference. The following discussion of
effects is only a brief summary of the potential for predation and/or competition and disease
transmission by the stocked sportfish species on Chiricahua leopard frog.

Effects to Chiricahua leopard frogs from the proposed stocking actions could occur if stocked
sportfish or their progeny access the two reintroduction areas or if individual Chiricahua leopard
frogs dispersing from those areas access the East Fork Black River. The Lake Sierra Blanca site
flows into Boneyard Creek which is a tributary that is connected to the EFBR at Three Forks,
which is upstream of the EFBR stocking site and downstream of Big Lake and Crescent Lake.
Sportfish escapement from Crescent Lake is not expected, but Big Lake does on occasion spill
and fish may escape at that time. Surveys of the Three Forks area in 2008 found six rainbow
trout, five brook trout, two Apache trout (one mis-identified as a cutthroat trout), in addition to
numerous brown trout (Robinson et al 2008). Four of the rainbow trout were found in the North
Fork and two in Boneyard Creek. It is not known if these rainbow trout were hatchery fish or
wild rainbow-Apache hybrids since that level of identification was not used. It is likely they were
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wild hybrid trout because rainbow trout have not been stocked in the East Fork Black since 1996
and Big and Crescent lakes have not spilled since the early 1990s. Rainbow trout stocked into
the EFBR in those years when Apache trout are not stocked would be present in the river for at
least a few months, however, AGFD will only stock triploid rainbow trout here and these fish
will not contribute to the wild rainbow trout population, so their effects would be limited in time.
The escapement of stocked fish from Big Lake is functionally eliminated by the conservation
measure for placement of a weir below the lake in those years when a spill may occur. This weir
would trap all fish coming from the lake before they reached Chiricahua leopard frog habitat.

The five brook trout were all collected in Boneyard Creek, likely part of the self-sustaining
population in that stream. The one Apache trout collected in Boneyard Creek was also a hatchery
Apache trout, most likely from the East Fork Black River stocking area. This indicates that
stocked trout from the EFBR stocking site do move upstream into Boneyard Creek and could
encounter Chiricahua leopard frogs if they disperse from the lake into Boneyard Creek. If
Chiricahua leopard frogs were breeding in Boneyard Creek, stocked trout could also encounter
egg masses or tadpoles. The other four sites where Chiricahua leopard frogs were reintroduced in
2010 are also within dispersing distance to the EFBR stocking reach.

Successful establishment of Chiricahua leopard frogs at the six EFBR reintroduction sites would
result in adult Chiricahua leopard frogs dispersing naturally from those sites to other potential
habitat areas in the drainage. This natural movement pattern will put the dispersing individuals
into areas where suitable habitats may not exist, or are occupied by predators such as trout.
These dispersing individuals may or may not return to the site of origin. Dispersal has not been
well-studied in the Chiricahua leopard frog. Dispersing individuals that locate suitable habitats
may colonize those areas and, if enough areas are found, create a metapopulation. Alternatively,
if sufficient suitable habitats are not found, dispersing individuals may die from a number of
different causes including predation.

Runoff events after the Wallow Fire may have reduced nonnative fish populations in the East
Fork Black River drainage, which could benefit the Chiricahua leopard frog if those populations
(particularly of brown trout) do not recover to their previous levels. Future stocking into the East
Fork Black River stocking site will focus on Apache trout, which are less predaceous than brown
trout.

The Concho Bill proposed critical habitat unit is on Deer Creek, which joins the EFBR within
the stocking reach. Deer Creek was fishless in surveys in 1996 and 1999 prior to introduction of
Chiricahua leopard frogs. The site is 3.6 miles upstream from the confluence, within the five
mile dispersal distance for Chiricahua leopard frogs. Rainbow trout or Apache trout have not
been detected in the reintroduction site and proposed critical habitat and are unlikely to reach the
site. Effects to PBFs of proposed critical habitat at this location from the proposed action are not
expected to occur.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered in this biological opinion. Future
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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.

All stocking sites in this complex are on the ASNF. Since the land within the action area is
managed by a Federal agency; most activities that could potentially affect the species are Federal
activities and subject to additional section 7 consultation.

Use of bait fish is illegal in the Black River, although waterdogs (tiger salamanders) are legal for
use. It is unlikely that anglers pursuing stocked trout would use waterdogs as bait, so there is
little incentive for these anglers to bring waterdogs to the site or attempt to establish populations
in the vicinity for use.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area Wide
Analysis discusses this effect in more detail.

Lower Verde River Complex
Description of the Action Area

As described in Table 3, there is one stocking site under consideration, stocked with rainbow
trout. The action area is defined as the connected watersheds of the East Verde River above the
Highway 87 crossing north of Payson.

A. Status of the species and proposed critical habitat within the action area

The natural Chiricahua leopard frogs population in Ellison Creek (a tributary to the East Verde
River) was known in 1998 and re-discovered in 2006 but frogs were not found there in 2007 or
2008 (Rorabaugh 2008). In 2009, Chiricahua leopard frogs were stocked into four sites in the
Ellison and Lewis creek areas and additional stockings were done in August, 2010. These sites
are several miles away from the stocking sites; however, a new reestablishment site for 2010,
Pieper Spring at the old Pieper Spring Hatchery, is approximately 100 meters upslope of the
river, and is two miles above the most upstream rainbow trout stocking site. Wild rainbow trout
are present in the river below the spring, but cannot access the area where Chiricahua leopard
frogs were stocked.

The Ellison/Lewis Creek proposed critical habitat unit includes 83 acres of Tonto National
Forest lands and 15 acres of private lands. It is proposed as critical habitat because it is essential
for the conservation of the species. PBFs #1 and 2 are present. Included in the critical habitat
proposal are potential breeding sites at Moore Saddle Tank #42, Ellison Creek just east of Pyle
Ranch, Lewis Creek downstream of Pyle Ranch, and Low Tank. Intervening drainages that
provide connectivity among the latter three sites are also proposed as critical habitat as follows:
unnamed tributary to Ellison Creek from its confluence with an unnamed drainage downstream
to Ellison Creek, then directly west across the Ellison Creek floodplain and over a low saddle to
Lewis Creek below Pyle Ranch, then downstream in Lewis Creek to its confluence with an
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unnamed drainage, and then upstream in that unnamed drainage to Low Tank. Moore Saddle
Tank #42 is about 0.8 mile overland from Low Tank; hence, it is within the one mile overland
distance for reasonable dispersal likelihood; however, there are four drainages that bisect that
route, and it is likely that any Chiricahua leopard frogs traversing those uplands would move
down or upstream in one of those drainages rather than crossing them. As a result, Moore Saddle
Tank #42 will be managed as an isolated and potentially robust population. This leaves the other
sites one short of the four needed to form a metapopulation; however, no other sites in the area
are known that contain the PBFs or have the potential for developing the PBFs. Additional
exploration of the area and likely some habitat renovation will be needed to secure a fourth site.
Chiricahua leopard frogs have occasionally been found in Ellison Creek — small numbers of
frogs were found in 1998, but were not seen again until 2006. Despite intensive surveys, no frogs
were found in 2007 or 2008. Whether this unit was occupied at the time of listing is unclear. In
2009, egg masses from Crouch Creek in Unit 24 were headstarted and tadpoles and young frogs
were stocked at the four sites listed above as potential breeding sites. Frogs from those releases
appeared to be doing well at all four sites in 2010. Additional releases of Crouch Creek frogs
occurred in July 2010.

B. Factors affecting the species’ environment within the action area

Physical habitat conditions in the East Verde River action area are the result of past and ongoing
livestock management, forestry practices, wildfire control actions, recreational activities, and
introduction of nonnative species including brown, brook, and rainbow trouts. The cause of the
disappearance of Chiricahua leopard frogs from this portion of its range is unclear but the threats
identified above, in combination were likely contributing factors. Chytridiomycosis is not
currently known from the East Verde River drainage.

EFFECTS OF THE ACTION

The proposed action has 32,000 rainbow trout stocked into the East Verde River from the
pumphouse down to the Highway 87 bridge crossing at 11 sites from April to August. There are
other nonnative fish present in the stocking reach, including wild rainbow trout. The portion of
the East Verde River above the pumphouse is managed as a wild rainbow trout fishery and is not
stocked.

The stocked rainbow trout can move up Ellison Creek through the 1.2 mile perennial lower reach
(from the East Verde River to Perley Creek) but cannot directly access the Chiricahua leopard
frog stocking sites since the creek is ephemeral upstream of that and does not become perennial
again until near Ellison Creek Estates (approximately three to four miles). On the mainstem East
Verde River, there is a low-flow fish barrier at the Forest Boundary and private lands below Rim
Trails Estates. At high flows during spring runoff or heavy monsoon storms, fish could make it
upstream past the barrier. Only one stocking site, pumphouse, is above the barrier, so the
number of stocked trout present over the course of the stocking season is a fraction of the total
effort. The Chiricahua leopard frog habitat is in ponds not directly connected to the river and
any stocked rainbow trout would not be able to access Chiricahua leopard frog proposed critical
habitat.
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Chiricahua leopard frog stocked in the Ellison and Lewis creek areas are within the five mile
dispersal area for movements down drainages; however, during the summer months, the
ephemeral reach of the creek may be a partial barrier for downstream movements by Chiricahua
leopard frog. There is an opportunity for predation on Chiricahua leopard frog that reach the
EVR from Ellison Creek but few frogs would be anticipated to reach the river.

The stocking site at Pieper Spring has a much greater opportunity for Chiricahua leopard frog to
disperse into the stocking reach and be exposed to stocked rainbow trout. There is perennial
flow from the Chiricahua leopard frog site to the pumphouse rainbow trout stocking area, and
rainbow trout stocking would occur during the summer when Chiricahua leopard frog may be
dispersing out of the reestablishment site. Chiricahua leopard frogs that move out of this site are
also exposed to the wild rainbow trout population located in the river adjacent to the site. No
stocked rainbow trout were documented in this area during surveys in 2009 (Gill 2009¢).

Successful establishment of Chiricahua leopard frog at the reintroduction sites would result in
Chiricahua leopard frog dispersing naturally from those sites to other potential habitat areas in
the drainage. This natural movement pattern will put the dispersing individuals into areas where
suitable habitats may not exist, or are occupied by predators such as trout. These dispersing
individuals may return to the secure site; however, the behavior of dispersing Chiricahua leopard
frog is poorly studied. Dispersing individuals that locate suitable habitats may colonize those
areas and, if enough areas are found, create a metapopulation. Alternatively, if sufficient suitable
habitats are not found, dispersing individuals may die from a number of different causes
including predation.

Effects to PBFs of critical habitat from stocking rainbow trout in the East Verde River are
unlikely to occur due to the restricted upstream access for rainbow trout to reach the critical
habitat boundary in Ellison Creek. There is a reproducing population of rainbow trout in a
portion of Ellison Creek (Burger 2006) near the proposed critical habitat that likely was
established sometime in the past as a result of stocking into the watershed and not necessarily
from stocking into the East Verde River itself.

CUMULATIVE EFFECTS

All stocking sites in this complex are on the Tonto National Forest. Since the land within the
action area is managed by a Federal agency; most activities that could potentially affect the
Chiricahua leopard frog are Federal activities and subject to additional section 7 consultation.

Use of bait fish is illegal in East Verde River, although waterdogs (tiger salamanders) are legal
for use. It is unlikely that anglers pursuing stocked trout would use waterdogs as bait, so there is
little incentive for these anglers to bring waterdogs to the site or attempt to establish populations
in the vicinity for use.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area Wide
Analysis discusses this effect in more detail.
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San Francisco Complex
Description of the Action Area

This complex contains one site, Luna Lake, which would be stocked with rainbow and cutthroat
trout. The action area is defined as the San Francisco River and associated wetlands from Luna
Lake to the confluence with the Tularosa River below Reserve, New Mexico and including the
Tularosa River drainage. This action area encompasses the area most likely to be affected by
trout escaping Luna Lake that may also still support Chiricahua leopard frog.

A. Status of the species and proposed critical habitat within the action area

The last record for Chiricahua leopard frog at Luna Lake was in 1995. Chiricahua leopard frogs
were reported in 2001-2002 from the San Francisco River near Reserve at The Box and Cave
Creek and in 2002, 2006, and 2009 from North and South Forks of Negrito Creek. They are also
extant on the upper Tularosa River between Hell Hole and Apache Creek. According to the
recovery plan (USFWS 2007b), the populations at The Box and Cave Creek may be extirpated,
and the 2002 survey in Negrito Creek found only one frog in what was once a robust population.

The Tularosa River proposed critical habitat unit contains 335 acres of Gila National Forest lands
and 1,575 acres of private lands. It is proposed as critical habitat because it was occupied at the
time of listing and currently contains sufficient PBFs to support life history functions essential
for the conservation of the species. This is an approximate 19.31 mile reach of the Tularosa
River in which frogs were observed in 2002 at the time of listing and continue to persist. It is
isolated from other populations, but is a large system potentially capable of supporting a robust
population. PBFs #1 and 2 are present. In 2009 small numbers of frogs were found at two sites
in the unit. The frogs may occur throughout this reach of the river, but breeding is likely limited
to isolated localities where nonnative predators are rare or absent. Crayfish are abundant,
rainbow trout are present, and bullfrogs have recently been found downstream of the Apache
Creek confluence and just below Hell Hole. Chytridiomycosis is present — the first Chiricahua
leopard frogs to test positive for the disease in New Mexico (1985) were found at Tularosa
Spring. The frogs were found at that site through 2005, but none have been observed since. A
robust population was present nearby at a pond in a tributary to Kerr Canyon, in Kerr Canyon,
and at Kerr Spring, but experienced a die-off from chytridiomycosis in 2009; it is unknown if
frogs persist in that area. Chytridiomycosis is considered a serious threat in this unit. Both
bullfrogs and crayfish are relatively recent arrivals in this system and limit, but thus far have not
precluded, recovery opportunities. The proposed critical habitat does not extend much below
Hell Hole because of a lack of recent frog observations in that reach, presumably due to
prevalence of nonnative species and disease. Chiricahua leopard frogs occurred in the 1980s in
this lower reach but have not been observed since.

The Long Mesa, Cullum, and Burro tanks/North and South forks of Negrito Creek proposed
critical habitat unit consists of 408 acres of Gila National Forest lands and 102 acres of private
lands. It is proposed as critical habitat because it was occupied at the time of listing and currently
contains sufficient PBFs to support life history functions essential for the conservation of the
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species. PBFs #1 and 2 are present. Included as proposed critical habitat are three livestock tanks
(Long Mesa, Cullum, and Burro tanks) in the Deep Creek Divide area and connecting reaches of
North and South Fork of Negrito Creek above their confluence. Long Mesa Tank is currently
occupied; single surveys in 2010 did not find frogs at Cullum Tanks or the North Fork of Negrito
Creek, although Chiricahua leopard frogs occupied these sites in 2009. Frogs were last found in
South Fork of Negrito Creek in 2006 and at Burro Tank in 2002. Four impoundments on private
lands along South Fork of Negrito Creek have not been surveyed for frogs; however, it is
presumed they serve or once served as habitat for Chiricahua leopard frogs. Long Mesa, Cullum,
and Burro tanks, and South Fork of Negrito Creek were occupied at the time of listing. All sites
are thought to retain the PBFs. Also included in the proposed critical habitat are intervening
drainages and uplands for movement among these breeding sites as follows: 1) From Burro Tank
downstream in Burro Canyon to Negrito Creek, then upstream in Negrito Creek to the
confluence of South Fork and North Fork of Negrito Creek, 2) from Long Mesa Tank overland
and east to Shotgun Canyon, then downstream in that canyon to Cullum Tank, and 3) from
Cullum Tank downstream in Shotgun and Bull Basin canyons to an unnamed drainage, then
upstream in that drainage to its confluence with a minor drainage coming off Rainy Mesa from
the east-northeast, then upstream in that drainage and across Rainy Mesa to Burro Tank.
Populations in this unit have suffered from chytridiomycosis. A complex of tanks, springs, and
streams in the Deep Creek Divide area was once a stronghold for the Chiricahua leopard frog on
the Gila National Forest. However, most of those populations contracted the disease, suffered
die-offs, and disappeared. Frogs on the North Fork of Negrito Creek were few in number and
appeared sick in 2008. Their possible absence in 2010 may be a result of a disease-related die
off. Presence of the disease compromises PBF #1 and limits recovery opportunities in this unit.

B. Factors affecting the species’ environment within the action area

Physical habitat conditions in the San Francisco River action area are the result of past and
ongoing livestock management, forestry practices, wildfire control actions, recreational
activities, and introduction of nonnative species including brown, brook, and rainbow trouts.
Chytridiomycosis is also present in this area and is a primary threat in the New Mexico portion
of the San Francisco River drainage. The cause of the disappearance of Chiricahua leopard frog
from this portion of its range is unclear but the threats identified above, in combination were
likely contributing factors.

EFFECTS OF THE ACTION

Impacts to Chiricahua leopard frogs from stocking rainbow and/or cutthroat trout into Luna Lake
are related to trout potentially escaping Luna Lake during times of the lake spilling (snow melt,
monsoonal discharges, or from irrigation water releases through the headgate in the dam during
summer months) and potentially moving downstream in the San Francisco River to occupied
Chiricahua leopard frog habitats in that river, the Tularosa River, and North and South forks of
Negrito Creek.

Rainbow trout fishing is reportedly good between Luna, New Mexico and the Arizona stateline,
as well as at the Frisco Box a few miles downstream of that. Cutthroat trout have not been
documented in any surveys in the action area outside of Luna Lake. No trout are legally stocked
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in the San Francisco River in New Mexico, so the origin of these trout is unknown and some
may originate in Arizona from Luna Lake. Wild rainbow trout are also found in the Tularosa
River, and rainbows and rainbow-Gila hybrids are reported from South Fork of Negrito Creek
and the mouth of North Fork of Negrito Creek, which in some years have some of the best trout
fishing on the Gila National Forest (Johnson and Smorynski 1998). Rainbow trout in these
systems are not supported by current stocking actions in New Mexico, and are most likely wild
fish with self-sustaining populations. Based on the physical information about the reach of the
San Francisco River from Luna Lake to occupied Chiricahua leopard frog habitat, including the
distances involved, the likelihood of rainbow trout from Luna Lake supporting or augmenting the
wild trout populations in Chiricahua leopard frog habitat is doubtful, and adverse effects to frogs
or proposed critical habitat in the Tularosa River or Negrito Creek units is unlikely to occur since
we do not expect stocked trout from Luna Lake to reach these areas. However, as a conservation
measure in the CAMP, AGFD will share information with the New Mexico Department of Game
and Fish (NMDGF) on salmonid populations in occupied habitats to continue to assess this issue.

CUMULATIVE EFFECTS

Luna Lake is on the Apache National Forest. Recreational facilities and the concession are
managed or licensed by the Forest Service. Watershed activities are also managed by the Forest
Service. Water releases from the lake are managed by the Luna Irrigation Company (which
owns most of the water rights outside of a minimum pool right owned by AGFD). Below the
lake along the San Francisco River, some of the land is on the Apache and Gila National Forests,
with private significant private inholdings concentrated at the towns of Luna and Reserve and on
the Tularosa River and portions of Negrito Creek. Watershed management is primarily by the
Forest Service, with local water use and development activities on private lands subject to
limited Federal involvement.

Use of live baitfish at Luna Lake is prohibited, however, waterdogs are allowed. Fathead
minnow and waterdogs are found in the lake, the initial sources of these species are unknown;
however, fathead minnows are also found in the river below the lake as far downstream as
Glenwood (Propst et al. 2009). There is no impetus to establish live bait populations for use in
Luna Lake to pursue stocked trout.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area Wide
Analysis discusses this effect in more detail.

Tonto Creek Complex

Description of the Action Area

The Tonto Creek action area contains three stocking sites; Christopher Creek, Haigler Creek, and
Tonto Creek. Rainbow trout is the only species proposed for stocking during April through

October. Tonto Creek is stocked from April through October with 16,000 trout; Christopher
Creek is stocked from April through October with 10,000 trout. Haigler Creek is stocked from
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April through August with 16,000 trout; however, effects to Chiricahua leopard frog from
stocking in Haigler Creek is much less likely due to the distance Chiricahua leopard frog and
stocked trout must move in order to encounter each other at Hells Gate downstream. The action
area encompasses the headwaters of the three creeks and extends down Tonto Creek to Hells
Gate. Rainbow trout records below Hells Gate are limited, with only one rainbow trout found
downstream from that area to near Gisela. Water temperatures below Hells Gate are too high to
allow persistence of rainbow trout much below this point.

A. Status of the species within the action area

The natural Chiricahua leopard frog populations in the upper Tonto Creek drainage are
extirpated; the last record for a Chiricahua leopard frog was from near Indian Garden Spring in
1997. Chiricahua leopard frogs were reestablished in sites at Big Canyon and Cabin Draw in
August, 2010. These two drainages join Tonto Creek in the upper portion of the stocking reach
just below the Horton Creek confluence. As these sites are so recently established, their ability to
persist is unknown. Wild brown and rainbow trout are present in Tonto Creek at and below the
Chiricahua leopard frog drainages.

B. Factors affecting the species’ environment within the action area

Physical habitat conditions in the Tonto Creek action area are the result of past and ongoing
livestock management, forestry practices, wildfires and fire suppression, recreational activities,
and introduction of nonnative species including brown and rainbow trouts. The cause of the
disappearance of Chiricahua leopard frog from this portion of its range is unclear but the threats
identified above, in combination were likely contributing factors. The role of chytridiomycosis
in the status of the species in the Tonto Creek area is unknown, but no Chiricahua leopard frogs
have tested positive for the disease in this region.

EFFECTS OF THE ACTION

The two reestablishment sites are separated by at least one mile of ephemeral streambed from the
perennial reach of Tonto Creek where rainbow trout would be stocked. Normal flow patterns in
Tonto Creek have winter/spring runoff high flows, and a smaller summer monsoon peak.
Chiricahua leopard frogs tend to be inactive between November and February so there is some
potential for high flows in March or April to displace frogs downstream in the spring. At these
elevations (5,400 feet and above), Chiricahua leopard frog activity may not begin until later in
the spring, reducing the risk of adult but tadpoles may be more susceptible to winter
displacement because they cannot swim as well in cold water. During the summer, flows in
Tonto Creek are low except in the August-September monsoon season. This is also during the
breeding period for the Chiricahua leopard frog, so eggs and tadpoles may also be displaced
downstream if rainfall is sufficient in the ephemeral drainages to create flow. Adult and
dispersing frogs would not need significant amounts of water to move downstream to Tonto
Creek, so it is more likely they would be exposed to stocked rainbow trout. The confluence with
Christopher Creek is downstream of Horton Creek and within the five mile dispersal distance for
Chiricahua leopard frog.
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Stocked rainbow trout are not likely to access the Chiricahua leopard frog stocking sites except,
possibly, during summer monsoon flows. These flows tend to be rapid and of short duration, but
there is a potential for limited connectivity. Unless the individual trout could make it all the way
up to the reestablishment sites during the period when flow is present, it would not persist in the
drainages due to lack of water.

Other potential predators of Chiricahua leopard frog are present as wild populations in Tonto
Creek below the confluence with the reintroduction streams. Brown trout are significant
predators and as a wild population, are used to foraging for food, unlike most hatchery reared
trout.

Successful establishment of Chiricahua leopard frog at the two reintroduction sites would result
in adult Chiricahua leopard frogs dispersing naturally from those sites to other potential habitat
areas in the drainage. This natural movement pattern will put the dispersing individuals into
areas where suitable habitats may not exist, or are occupied by predators such as trout. These
dispersing individuals may return to the secure site; however, behavior of dispersing Chiricahua
leopard frogs is poorly studied. Dispersing individuals that locate suitable habitats may colonize
those areas and, if enough areas are found, create a metapopulation. Alternatively, if sufficient
suitable habitats are not found, dispersing individuals may die from a number of different causes
including predation.

CUMULATIVE EFFECTS

All stocking sites in this complex are on the Tonto National Forest. Since the land within the
action area is managed by a Federal agency; most activities that could potentially affect the
Chiricahua leopard frog are Federal activities and subject to additional section 7 consultations.

Use of bait fish is illegal in Tonto Creek and its tributaries, although waterdogs (tiger
salamanders) are legal for use. It is unlikely that anglers pursuing stocked trout would use
waterdogs as bait, so there is little incentive for these anglers to bring waterdogs to the site or
attempt to establish populations in the vicinity for use.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area-Wide
Analysis discusses this effect in more detail.

Santa Cruz River Complex
Description of the Action Area

This complex contains three stocking sites of concern for Chiricahua leopard frog: Parker
Canyon Lake, Patagonia Lake, and Pena Blanca Lake. Rainbow trout are the primary species to
be stocked at three sites, with channel catfish, bluegills, and redear sunfish added at Parker
Canyon Lake (Table 3). All stocking sites are located on different drainages within the Santa
Cruz River basin, and will be described separately. For each site, the action area is the
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hydrologically connected watershed for five miles around the stocking site, to accommodate the
dispersal distance for Chiricahua leopard frog.

Parker Canyon Lake

Parker Canyon Lake would be stocked annually with 45,000 rainbow trout from October through
April and as needed to augment populations of channel catfish, bluegill and redear sunfish.
Rainbow trout can carry over the summer in the lake due to cooler temperatures at depth, but do
not spawn. The warmwater species are self-sustaining. Parker Canyon Lake spills to the south
west toward the Santa Cruz River. There is about a mile of permanent water below the dam, and
then the channel is ephemeral for 4.5 miles to another short (0.25 mile) perennial reach. The six
miles to the Santa Cruz confluence is ephemeral. The perennial reach below the dam contains
bullfrogs, crayfish, bluegill, green sunfish, and largemouth bass. No channel catfish have ever
been found below the dam.

A. Status of the species and proposed critical habitat within the action area

Chiricahua leopard frogs were recently reestablished into Scotia Canyon, a small drainage that
does not confluence with the Parker Canyon drainage. There are historical records for
Chiricahua leopard frogs in the vicinity of the lake; however, no Chiricahua leopard frogs have
been documented in nearby stock tanks during Sonoran tiger salamander surveys.

The Scotia Canyon proposed critical habitat unit includes 70 acres and is entirely on Coronado
National Forest lands. It is proposed as critical habitat because it is essential for the conservation
of the species. The unit encompasses an approximate 1.36 mi (2.19 km) reach of the canyon
with perennial pools, as well as a perennial travertine seep, a spring fed, perennial impoundment
(Peterson Ranch Pond), and an ephemeral impoundment adjacent to Peterson Ranch Pond. There
is also a perennial or nearly perennial impoundment in the channel downstream of the Travertine
seep. Breeding habitat occurs at Peterson Ranch Pond and possibly at other perennial or nearly
perennial pools. Chiricahua leopard frogs were reestablished in this canyon via a translocation in
2009; the last record of a Chiricahua leopard frog in the canyon before that was 1986. Scotia
Canyon was not occupied at the time of listing. PBFs #1 and 2 are present. Currently, this site is
isolated from other populations, the nearest of which is in Unit 15 about 4.4 miles straight-line
distance away over mountainous terrain. Hence it is managed as an isolated population, but there
is some potential for creating connectivity to the metapopulation in Unit 14 via population
reestablishment in Garden Canyon at Fort Huachuca. Scotia Canyon, with its pond and stream
habitats, has the potential to be a robust population. This canyon and sites around it has been the
subject of intensive bullfrog eradication and habitat enhancement work in preparation for
reestablishing the Chiricahua leopard frog. However, bullfrog reinvasion is a significant,
continuing threat, and other nonnative predators could potentially reach Scotia Canyon via
natural or human assisted immigration. Tiger salamanders (Ambystoma mavortium) from the
Peterson Ranch Pond tested positive for chytridiomycosis in 2009; however, in 2010 the frogs
appeared to be doing well in that same pond, and it is unclear as to whether tiger salamander
have persisted at that pond. Nonetheless, disease has resulted in extirpations elsewhere in the
Huachuca Mountains, and is considered a serious threat in Scotia Canyon. Heavy fuel loads
could result in a catastrophic wildfire, which would have significant detrimental effects on the
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frog and its aquatic habitats. A road through the canyon is eroded in places and contributes
sediment to the stream; it receives much use by recreationists and U.S. Border Patrol. The
proposed critical habitat designation for the Chiricahua leopard frog largely overlaps that of
critical habitat for the endangered Huachuca water umbel (Lilaeopsis schaffneriana var.
recurva). Several other listed and candidate species have been recorded in Scotia Canyon. These
occurrences of critical habitat and listed species provide some level of protection to Chiricahua
leopard frog habitat in this unit. This proposed critical habitat unit was not affected by the 2011
Monument Fire. However, since other proposed critical habitat units in the Huachuca
Mountains and Santa Rita Mountains within this Recovery Unit were damaged during and after
the fires, some very significantly, the importance of the Scotia Canyon unit to the conservation
of the Chiricahua leopard frog in Recovery Unit 2 has increased.

B. Factors affecting the species’ environment within the action area

Nonnative species in the watershed have affected populations of Chiricahua leopard frog in the
past. The reestablishment sites were renovated as needed to eliminate those nonnative predators.

EFFECTS OF THE ACTION

Sportfish stocked into Parker Canyon Lake cannot, on their own, access occupied Chiricahua
leopard frog proposed critical habitat in Scotia Canyon, so effects to PBFs are not likely to occur.
The perennial habitat for Chiricahua leopard frog in Scotia Canyon is approximately 1.5 miles,
and, if Chiricahua leopard frog occupy the entire habitat, dispersing frogs could potentially
access Parker Canyon Lake via Merritt or Scotia canyons with a short overland transit. Any
Chiricahua leopard frogs that did reach the lake are subject to predation by channel catfish and
other predators (largemouth bass, northern pike) in the lake. With the robust nonnative species
populations, including bullfrogs and crayfish as well as fish, there is little to no opportunity for
Chiricahua leopard frog to successfully colonize the lake or the perennial waters below the lake.
Any Chiricahua leopard frog dispersing into these areas would likely be lost to predation.
Bluegill and redear sunfish are new species to the stocking list; however, they are present in the
lake as self-sustaining populations from past illegal stocking actions. Populations of these
species may become depressed and AGFD may determine it is necessary to augment the
population; however, the species would continue to be present in the lake without the
augmentation, and the action would have little effect on restoration of population levels.

Rainbow trout that oversummer in the lake will have adapted to foraging for their own food, thus
are potential predators on Chiricahua leopard frog eggs or larvae during times the lake is cool
enough for them to be in the shallow waters around the lake edge. Rainbow trout reportedly
occurred at Peterson Ranch Pond in Scotia Canyon in the late 1960s (T. Beatty, pers. comm.
2009). This pond is where Chiricahua leopard frogs were released in 2009. No trout exist there
now, and the origin of these trout is unknown. Because of the location of the spring-fed pond on
a hill above the creek, the only likely origin was a stocking.

CUMULATIVE EFFECTS

Parker Canyon Lake is on the Coronado National Forest. Since the land within the action area is
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managed by a Federal agency; most activities that could potentially affect the CLF are Federal
activities and subject to additional section 7 consultation.

Use of baitfish and waterdogs is prohibited at Parker Canyon Lake; however, anglers have
continued to illegally use waterdogs as bait for warmwater species such as largemouth bass or
northern pike. Neither of these fish species was legally stocked into the lake. Anglers bringing
waterdogs into the area are also known to release them alive into other tanks or small waters.
Tiger salamanders are a threat to Chiricahua leopard frog both as predators and as vectors for
disease. Bd- and ranavirus-infected tiger salamanders have been detected in bait shops in Arizona
(Picco and Collins 2008). In a survey of anglers that use tiger salamanders as bait, 67% of them
claimed to release bait salamanders into the bodies of water they fished, even though such
release is strictly prohibited by AGFD fishing regulations (Picco and Collins 2008). In their
terrestrial form, tiger salamanders can disperse overland to other habitats, including those
occupied by Chiricahua leopard frog. It is over four miles from Parker Canyon Lake to
Chiricahua leopard frog occupied areas, so it is conceivable that released waterdogs could reach
occupied habitats, although the degree of risk is potentially limited by the distance.

Patagonia Lake

A. Status of the species within the action area

Patagonia Lake would be stocked annually with 30,000 rainbow trout from November through
March. Rainbow trout do not persist in the lake due to high summer temperatures. One rainbow
trout was documented above the lake in the 1990s. Currently, there are no Chiricahua leopard
frog in the vicinity of the lake; there is a record from 1987 upstream in Sonoita Creek a mile
below the town of Patagonia, and Chiricahua leopard frog were found in 2000 at a site more than
eight miles above the town. Stocking of rainbow trout into Patagonia Lake is unlikely to have
any effect on Chiricahua leopard frog. There is no proposed critical habitat that could be affected
by the proposed action at this location.

Pefia Blanca Lake

Pena Blanca Lake would be stocked annually with 45,000 rainbow trout November through
March. Rainbow trout cannot move far upstream out of the lake due to a barrier created by a
concrete apron on Ruby Road (Highway 269) the forms a drop that would be difficult for trout to
negotiate. But they can move downstream when the lake spills in the spring. Below the lake are
a few pools that are too hot during the summer for trout to persist. Rainbow trout in the lake do
not persist due to high water temperatures in the summer.

A. Status of the species and proposed critical habitat within the action area

Pena Blanca Lake is in the Alamo-Pena Blanca-Peck Canyons MA in RU 1. The status of the
Chiricahua leopard frog in RU 1 and the threats to the species in this area is described in detail in
the recovery plan (USFWS 2007b) and was updated in USFWS (2010c). This RU is the closest
to achieving population recovery goals for CLF due to the robust metapopulation at Buenos
Aires National Wildlife Refuge to the west and additional populations eastward toward and
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around the lake and in the Sycamore Canyon region.

Pefia Blanca Lake was renovated in 2008-2009 to remove mercury contamination and in the
process, all fish were removed. A conservation effort for Chiricahua leopard frog was
undertaken at this time, removing all bullfrogs from the area of the lake and surrounding tanks
within a five mile radius. Chiricahua leopard frog from sites in this watershed colonized the lake
in September, 2009 and successfully bred in the fall and again in the spring of 2010. Both
Chiricahua leopard frog and lowland leopard frogs (Lithobates yavapaiensis) are currently
breeding in the lake. Chiricahua leopard frogs also occur at several livestock tanks in the
watershed of Pefia Blanca Lake.

The Pefia Blanca Lake proposed critical habitat unit includes 202 acres and is all on Coronado
National Forest lands. PBFs #1 and 2 are present. It is proposed as critical habitat because it was
occupied at the time of listing and currently contains sufficient PBFs to support life history
functions essential for the conservation of the species. This unit is a metapopulation that includes
Pefia Blanca Lake, Pefia Blanca Spring, Summit Reservoir, Tinker Tank, Thumb Butte Tank, and
Coyote Tank. These sites were all occupied in 2009. Chiricahua leopard frogs and tadpoles were
found in Pefia Blanca Lake in 2010 and 2009 after the lake had been drained and then refilled,
which eliminated the nonnative predators. However, in 2010, rainbow trout were restocked back
into the lake, and a separate consultation to re-establish warmwater sportfish was completed in
May, 2011. That proposed action includes conservation measures to reduce adverse effects from
the warmwater stockings within the proposed critical habitat unit. Those conservation measures
are not part of the proposed action under consideration in this BCO, but are discussed as relevant
to the effects of rainbow trout stocking, which is part of this proposed action.

In 2002, Chiricahua leopard frogs were only known to occur at Pefia Blanca Spring. Occupancy
status at the time of listing for the other sites is unknown. Proposed critical habitat also includes:
1) From Summit Reservoir directly southeast to a saddle on Summit Motorway, then downslope
to an unnamed drainage and downstream in that drainage to its confluence with Alamo Canyon,
then downstream in Alamo Canyon to its confluence with Pefia Blanca Canyon, then
downstream in Pefia Blanca Canyon to Pefia Blanca Lake, to include Pena Blanca Spring, 2)
from Thumb Butte Tank downstream in an unnamed drainage to its confluence with Alamo
Canyon, 3) from Tinker Tank downstream in an unnamed drainage to its confluence with Alamo
Canyon, then downstream in Alamo Canyon to the confluence with the drainage from Summit
Reservoir, 4) from Coyote Tank downstream in an unnamed drainage to its confluence with
Alamo Canyon, and then downstream in Alamo Canyon to the confluence with the drainage
from Tinker Tank, to include Alamo Spring. Nonnative introduced predators, particularly
bullfrogs and sportfish remain a serious threat in this region. A concerted effort was made in
2008-2010 to clear the area of bullfrogs. The effort appears to be successful and Chiricahua
leopard frogs have benefited. However, there is a continuing threat of reinvasion or introduction.
As discussed, sportfish at Pefia Blanca Lake are an additional threat. Frogs in this region test
positive for Bd; however, the disease appears to have little effect on population viability.

The Pefia Blanca proposed critical habitat unit was entirely within the burn perimeter of the
Murphy Fire. The eastern portion of the Sycamore Canyon unit was also within the burn
perimeter. The extent of damage to the PBFs of proposed critical habitat in these units is
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unknown at this time. Efforts to protect Pefia Blanca Lake from runoff containing ash and
sediments were initiated by the Coronado National Forest (CNF) and included placement of
straw “wattles” around the lake to stop overland flows and flows coming down the tributaries.
The conditions in the proposed critical habitat areas away from the lake are unknown at this
time, and they may or may not be damaged by sediment inputs resulting from post-fire runoff.

B. Factors affecting the species’ environment within the action area

Formal section 7 consultation was completed in March, 2010, for a rainbow trout stocking into
the lake on March 23", The biological opinion for this stocking event (USFWS 2010c¢) discusses
the effects of rainbow trout on ranid frogs in general, the risks of spreading Bd via stocking
actions, and other details relevant to this consultation on the 10-year stocking of rainbow trout
into the lake. This consultation was reinitiated in October, 2010, to allow for stocking of
rainbow trout into the lake from November, 2010, to March, 2011 (USFWS 2010d). The
proposal for stocking of warmwater sportfish in 2011 through 2013 was finalized in May, 2011
but stocking has not yet been initiated (USFWS 2011Db).

In our BO on the warmwater sportfish stocking (USFWS 2011b), we examined the effects to the
PBFs of proposed critical habitat at Pefia Blanca Lake from the reintroduction of warmwater
sportfish predators (particularly largemouth bass and channel catfish) to the lake. PBF #1g at the
lake (presence of nonnative introduced predators occurring at a level that do not preclude
presence of the Chiricahua leopard frog) was clearly affected by the reintroduction of these
warmwater predators. However, we determined that the other five occupied sites proposed as
critical habitat would not be directly affected, since the stocked fish species were not likely to
reach them. There were indirect effects to PBF#1g at the other occupied sites related to the
potential for the illegal introduction of bullfrogs (a significant predator on native frogs) to the
lake by those wanting to use them as bait or desiring to establish a population for hunting. The
conservation measures included in the proposed action for that consultation (these are listed
elsewhere in this BCO) are designed to protect the occupied critical habitat sites and other
potentially occupied tanks in the upper drainage from reinvasion by bullfrogs (all bullfrogs were
removed from these tanks in 2009), thus maintaining the recovery value of those parts of the
proposed critical habitat even in the event that Pefia Blanca Lake might not be able to meet
PBF#1g in the future due to the warmwater sportfish present. The overall value of this proposed
critical habitat unit to support recovery was not impaired.

EFFECTS OF THE ACTION

Rainbow trout feed primarily on emerging and terrestrial insects drifting in the water column, but
are also known to take fish (Moyle 2002, Richard and Soltz 1986), and can be important
predators on ranid tadpoles. Predation on tadpoles of mountain yellow-legged frogs can be
heavy enough to singly, or in combination with other factors, eliminate the species from high
mountain lakes in the Sierra Nevada of California (Bradford 1989, Bradford et al. 1993). Knapp
and Mathews (2000) found negative effects of trout introductions at the landscape, watershed,
and individual water body spatial scales. In Kings Canyon National Park and the John Muir
Wilderness, introduced trout distribution was found to be negatively correlated with the
distribution of the frog. At the watershed level, the total percentage of water bodies occupied by
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fish was a highly significant predictor of occupancy by frogs. At the scale of individual water
bodies, in fishless sites, frogs were three times more likely to be present and six times more
abundant than in sites with fish. Furthermore, experimental removals of introduced trout have
been followed by recovery of mountain yellow-legged frog populations (Knapp and Mathews
2000, Keisecker 2003). Knapp and Matthews (2000) evaluated the likelihood that other factors,
such as disease, contaminants, and increasing UV-B radiation might be important factors in the
observed declines of Mountain yellow-legged frogs. They concluded that introduced trout was
the key factor in those declines, although these other factors might be contributing to declines, as
well.

No studies have been conducted on the effects of introduced trout on the Chiricahua leopard
frog. However, there is no reason to believe rainbow trout would not feed upon Chiricahua
leopard frog tadpoles. Similar to the situation with the Mountain yellow-legged frog, the
Chiricahua leopard frog occurred historically at a number of the large lakes in the Mogollon Rim
region of east-central Arizona, but no longer occurs at these sites (e.g. Hawley Lake — 1967, Blue
Lake — 1984, Horseshoe Lake — 1967, Blue Ridge Reservoir — 1972, Nelson Reservoir — 1971,
Rainbow Lake — 1972, Tonto Lake — 1971, Baker lake — 1980, and Luna Lake ~1979; year
shown is the last year Chiricahua leopard frogs were found). These lakes all contain introduced
trout and in some cases other fishes and the last record of a Chiricahua leopard frog at any of
these sites is 1984. With the exception of the situation today at Pefia Blanca Lake, no Chiricahua
leopard frogs are currently known to occur in lakes with trout. This is not definitive proof that
trout cause extirpation of Chiricahua leopard frogs, but these observations provide evidence that
trout may be a factor in the species’ decline.

On the other hand, trout and Chiricahua leopard frogs apparently coexisted for some time at the
species’ type locality, Herb Martyr in the Chiricahua Mountains. However, the length of time
the two persisted, or whether the population of frogs may have been a sink into which
individuals immigrated from other populations, is unknown. Field notes of Dr. Richard Zweifel
suggest that the frogs disappeared between 1974 and 1992; during the latter visit, Zweifel noted
that the pond had largely filled in with gravel, although trout persisted in deeper pools below the
dam. Whether predation by trout contributed to the demise of the frog at Herb Martyr is
unknown.

Chiricahua leopard frogs and other leopard frogs can coexist with introduced predators in
complex habitats that provide escape cover for frogs and tadpoles (USFWS 2007b). The
difference between habitat conditions related to submerged cover (logs, submergent and
emergent vegetation) and shoreline cover from vegetated banks in the Sierra Nevada Mountains
lakes discussed above and that currently present in Pefia Blanca Lake may be an important
component in the effectiveness of rainbow trout predation. Information on shoreline cover
availability was provided in at least Bradford (1989), Bradford et al. (1993), and Knapp et al.
(2007) and universally described conditions where there was limited to no shoreline cover and
submerged cover was sparse. These alpine lakes are also oligotrophic, and have simple food
webs. Further, rainbow trout are established in these lakes, and are present during the entire
active season for the mountain yellow-legged frog. Because of the limited growing season,
mountain yellow-legged frog tadpoles usually require at least one overwintering as tadpoles
before metamorphosis whereas Chiricahua leopard frog tadpoles can metamorphose in one year.
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We would still expect that some Chiricahua leopard frog eggs and tadpoles would be lost to
predation by stocked rainbow trout while the rainbow trout are present (the stocking season is
November through March, and individual rainbow trout may persist until summer). In this
recovery unit, Chiricahua leopard frogs reproduce primarily from February to June, with some
breeding into late summer and early fall (USFWS 2007b). Active rainbow trout stocking
overlaps with the first two months of the breeding season, with some level of rainbow trout
survival through at least June. The majority of the stocked rainbow trout (27,000 fish assuming
an even distribution of the 45,000 fish over the five month period) would be stocked prior to the
breeding season and have been subject to capture and natural mortality attrition in numbers over
that period. Surviving rainbow trout are likely to be feeding on natural foods available in the
lake, which can include eggs and tadpoles.

Although predation of tadpoles is expected, it is unlikely that stocking rainbow trout would
extirpate the frog from Pefia Blanca Lake. The conditions in Pefia Blanca Lake since it re-filled
in 2010 were described in the rainbow trout stocking BO (USFWS 2010c) and the 2011
warmwater fish stocking BO (USFWS 2011b) and there is abundant submerged and shoreline
cover for Chiricahua leopard frog egg masses and tadpoles available to reduce the vulnerability
of these life stages to rainbow trout predation. Information from trout and frog studies in the
Sierra Nevada of California indicate that the amount of shoreline and submerged vegetation and
other types of cover such as logs is an important factor in the ability of tadpoles to avoid
predation (Bradford 1989, Bradford et al. 1993, Knapp et al. 2007), and this is also noted in the
Chiricahua leopard frog Recovery Plan (USFWS 2007b). The amount of shoreline and
submerged vegetation at the lake provides escape cover for tadpoles and can act to reduce the
amount of predation by the stocked trout. Currently, Pefia Blanca Lake has this type of cover
available, and the protection of that cover is part of the proposed action for stocking warmwater
sportfish into the lake (USFWS 2011b) as a measure that might reduce the amount of warmwater
fish predation on tadpoles and also reduce the amount of predation by rainbow trout. Further,
rainbow trout are only seasonally present in the lake, and any tadpoles produced or surviving
after the rainbow trout have died have the opportunity to survive and become adults.

PBF #1g (Nonnative crayfish, predatory fishes, bullfrogs, barred tiger salamanders, and other
introduced predators absent or occurring at levels that do not preclude presence of Chiricahua
leopard frog) could be affected by the stocking of rainbow trout in the Pefia Blanca Lake portion
of the proposed critical habitat as part of the proposed action. The rainbow trout are only present
seasonally, and, with physical components of PBF #1 present in the lake, may not be able to
preclude presence of Chiricahua leopard frogs through predation on tadpoles. Further, rainbow
trout are not likely to access the five other occupied sites in the metapopulation that are also
proposed for designation of critical habitat, so PBF #1g would not be affected in those locations
and their ability to contribute to recovery of the species is not compromised. While this predation
does affect recruitment of Chiricahua leopard frogs, the stocking of rainbow trout does not
significantly impair the recovery value of the entire unit.

CUMULATIVE EFFECTS

Pefia Blanca Lake is on the Coronado National Forest. Since the land within the action area is
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managed by a Federal agency; most activities that could potentially affect the Chiricahua leopard
frog are Federal activities and subject to additional section 7 consultation.

Use of live baitfish is prohibited at the lake; however, anglers pursuing stocked largemouth bass
or channel catfish can use waterdogs at the lake. Any release of live waterdogs is prohibited;
however this does occur (Pico and Collins 2008) and subsequent contamination of tanks in the
area supporting Chiricahua leopard frog may occur. To date, no tiger salamanders have been
found at Pefia Blanca Lake or nearby tanks, so this would represent the introduction of a novel
predator. If Bd was introduced via tiger salamanders or stocked fish, it would not be a
significant threat as the disease is already widespread in RU 1, but it appears to have little effect
on population viability.

Non-site specific effects

The act of stocking fish obtained from AGFD hatcheries or other sources has the potential to
introduce unwanted aquatic organisms to the receiving water (see discussion in Area-Wide
Analysis). The use of hatchery and operational protocols for the movement of stocked species is
designed to reduce the opportunity for the transmission of other nonnative fish species, parasites,
or diseases via stocking actions. Transport of the skin fungus Batradhochytrium dendrobatidis
(Bd), the organism that causes chytridiomycosis through the act of stocking sportfish or by use of
tiger salamanders as bait (see Picco and Collins 2008) is a considerable concern for the
Chiricahua leopard frog. AGFD describes those protocols in the BA, and that information is
incorporated here by reference. A full discussion on the potential for transporting Bd via the
sportfish stocking program is included in the Area Wide Analysis section of this BCO.

As described in the area-wide analysis, illegal or inadvertent movement of unwanted aquatic
organisms (including transmission of diseases and parasites associated with invertebrates,
amphibians, or fish) between waters in Arizona is in part related to the proposed action, and in
part related to past actions in the action area that established these nonnative species and is part
of the environmental baseline. Currently, there is no legal baitfish use in Chiricahua leopard frog
habitats, although use of waterdogs is allowed anywhere except a part of Santa Cruz County near
Parker Canyon Lake. Crayfish may be taken alive from any water and used as bait in that water,
but cannot be transported alive away from that water.

Cross border violation (CBV) activity has resulted in route proliferation, off-highway vehicle
activity, increased human presence in backcountry areas, discarded trash, abandoned vehicles, cutting
of firewood, illegal campfires, and increased chance of wildfire. Additionally, contamination of
water sources, including stock tanks used for bathing or waste disposal is of concern for the leopard
frog.

CONCLUSION

After reviewing the current status of Chiricahua leopard frog, the environmental baseline for the
action areas, the effects of the proposed stocking actions and the cumulative effects, it is the

AESO's biological opinion that the action, as proposed, is not likely to jeopardize the continued
existence of the species. No critical habitat has been designated for this species, therefore, none
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will be affected.
We present this conclusion on the Chiricahua leopard frog for the following reasons:

e Adverse effects to natural Chiricahua leopard frog populations in the San Francisco River
and tributaries near Reserve, New Mexico, are not likely to occur. Information suggests
that the rainbow trout populations may be self-sustaining or rely on inflow from nearer
populations. No effects to proposed critical habitat are expected to occur from stocking
at Luna Lake.

e Adverse effects to Chiricahua leopard frog in reestablishment and natural populations in
the Black River, East Verde River, Tonto Creek, and Parker Canyon Lake are expected to
occur if dispersing Chiricahua leopard frogs move out of the secure habitats and into
stream reaches containing stocked trout species or, in the case of Parker Canyon Lake,
channel catfish and sunfishes. Successful establishment of populations in secure
reestablishment sites would lead to larger numbers of Chiricahua leopard frogs leaving
the area to locate new habitats, with a concomitant increase in potentially adverse
interactions with stocked fish or other dangers. However, these losses do not impinge on
the success of the reintroduced population in the secure area, so these effects are not
significant. No effects to proposed critical habitat at these stocking sites are expected to
occur.

e Adverse effects to the metapopulation around Pefia Blanca Lake from the stocking of
rainbow trout are not likely sufficient to eliminate Chiricahua leopard frogs from the lake
since the trout are not present through the entire Chiricahua leopard frog breeding season
and the amount of cover in the lake provides protection for egg masses and tadpoles.
While the presence of rainbow trout may conflict with maintaining PBF#1g in the lake
while the trout are present, we do not believe that the seasonal presence of rainbow trout
results in enough predation that PBF#1g is compromised to the extent that Chiricahua
leopard frogs would be unable to maintain a presence at the lake.

e The risks of contamination of Chiricahua leopard frog sites with Bd, waterdogs, and other
nonnative aquatic species, diseases, or parasites due to stocking actions and angler pursuit
of stocked sportfish exist and procedures to reduce the risk cannot entirely eliminate it.
For the sites considered in this analysis, under the current environmental baseline, this
risk is not significant except at Penia Blanca Lake where a metapopulation may be
forming in the watershed. Additional consideration of these issues is provided in the
Area Wide analysis in this BCO.

e Effects to PBFs of proposed critical habitat from the proposed action are only likely to
occur at Pefia Blanca Lake, and are not likely to significantly reduce the recovery value
of the entire unit since it represents only one of the six sites in the metapopulation and the
lake located at one apex of the connected unit apart from the other sites, thus connectivity
for dispersal between the other five occupied sites is not impaired by the presence of
rainbow trout in the lake. Further, the recovery value of the Pefia Blanca Lake portion of
the unit may have already been compromised by approval to stock warmwater sportfish
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at the site. Under the conservation measures included in the 2011 BO on that stocking,
the remainder of the proposed critical habitat unit would be monitored for nonnative
species and management actions taken as needed to protect PBF#1g.. The stocking of
rainbow trout into the lake has no additive risk to the PBFs found in the rest of the unit
over that resulting from the previous consultation on warmwater sportfish stocking.

e There are additional effects to Chiricahua leopard from new species included in the
proposed action at the East Fork Black River and Parker Canyon Lake. As discussed in
the Effects of the Action section, these additional effects do not significantly increase the
total level of effects from that carried forward by the continuing stocking actions in the
proposed action.

The conclusions of this biological opinion are based on full implementation of the project as
described in the Description of the Proposed Action section of this document, including any
Conservation Measures that were incorporated into the project design.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulations 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 undertaken by WSFR so that
they become binding conditions of any grant or permit issued to the (applicant), as appropriate,
for the exemption in section 7(0)(2) to apply. WSFR has a continuing duty to regulate the
activity covered by this incidental take statement. If the WSFR (1) fails to assume and
implement the terms and conditions or (2) fails to require the AGFD 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. In order to monitor the
impact of incidental take, WSFR or AGFD must report the progress of the action and its impact
on the species to the USFWS as specified in the incidental take statement. [S0 CFR
§402.14(1)(3)].

AMOUNT OR EXTENT OF TAKE
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In determining if incidental take is likely to occur as a result of a proposed action, two conditions
must be met; the listed species must be reasonably certain to occur in the location where the take
would occur, and, the proposed action must be reasonably certain to result in take. In
determining whether or not incidental take would occur at each stocking site, our analysis first
considered if both conditions were met.

We are unable to meet the two conditions for incidental take for the following sites and reasons:

e East Fork Black River, East Verde River, and Tonto Creek: for Chiricahua leopard frog
to be present, they must disperse from the reintroduction sites to the stocking sites. If the
populations do establish, it is likely that individual juvenile or adult Chiricahua leopard
frogs would move downstream toward the stocking sites, thus meeting the first condition
for species to be present. Once at the stocking sites, the juvenile and adult Chiricahua
leopard frogs are exposed to stocked rainbow trout and wild populations of rainbow and
brown trout. The stocked rainbow trout are less likely to be active predators on
Chiricahua leopard frog than the resident wild trout populations. We are unable to be
reasonably certain that any predation on Chiricahua leopard frog would be the result of
the proposed action, thus cannot meet the second condition.

e Luna Lake and Patagonia Lake: Chiricahua leopard frogs are not likely to be present at
these sites so the first condition is not met. Effects from stocking at these sites are not
likely to occur, thus not meeting the second condition.

e Parker Canyon Lake: for Chiricahua leopard frog to be present, they must disperse from
the currently occupied sites above the lake to the stocking site. It is possible that
individual juvenile or adult Chiricahua leopard frogs would move downstream toward the
stocking site, thus meeting the first condition for species to be present. Once at the
stocking sites, the juvenile and adult Chiricahua leopard frog are exposed to stocked
rainbow trout, channel catfish, and wild populations of other predators (largemouth bass,
northern pike) in the lake. The stocked rainbow trout are less likely to be active
predators on Chiricahua leopard frog than any of the other predators, and there are
already channel catfish present in the lake. We are unable to be reasonably certain that
any predation on Chiricahua leopard frog would be the result of the proposed action, thus
cannot meet the second condition.

The AESO anticipates that an unknown number of tadpoles in Pefia Blanca Lake during the
residence time of the stocked rainbow trout will be incidentally taken as a result of this proposed
action in each year. The incidental take is expected to be in the form of harm resulting from
predation on tadpoles by the stocked rainbow trout. The number of tadpoles taken each year will
vary depending on a number of factors including: the number of tadpoles of suitable size present
in the lake during the period when stocked rainbow trout are present, the amount of cover or
other physical habitat factors in the lake that influences the ability of the stocked rainbow trout to
locate tadpoles, the rate at which individual stocked rainbow trout are removed from the lake by
angling or natural mortality post-stocking, and other biological or physical factors not related to
the stocking of rainbow trout that influence the survival of tadpoles during the residence period
of rainbow trout. The complexities of tadpole survival in the wild without the added stressor of
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stocked rainbow trout do not allow us to formulate a precise level of incidental take, so for this
consultation, we use the worst-case scenario that in any year, all tadpoles present in Pefia Blanca
Lake during the residence time of the stocked rainbow trout will be taken. We do not expect this
to be the case in all years owing to the factors discussed above, with the presence of escape cover
a significant factor in providing for tadpole survival in any given year. With the level of
anticipated take, there are no exceedence criteria provided, so incidental take cannot be exceeded
under the review requirement.

EFFECT OF THE TAKE

In this biological opinion, the FWS determines that this level of anticipated take is not likely to
result in jeopardy to the species or destruction or adverse modification of critical habitat for the
reasons stated in the Conclusions section.

REASONABLE AND PRUDENT MEASURES and TERMS AND CONDITIONS (as
appropriate)

The 2011 warmwater sportfish stocking BO contained a mandatory conservation measure to
protect naturally occurring shoreline and submerged vegetation to provide escape cover for
Chiricahua leopard frogs in Pefia Blanca Lake to assist in maintaining the reproducing
population of frogs there despite the presence of predatory warmwater sportfish. This measure
also provides for minimizing the amount of potential take from rainbow trout stocking under this
proposed action, and serves as the reasonable and prudent measure and terms and conditions to
address take from this proposed action.

Review requirement: The reasonable and prudent measures, with their implementing terms and
conditions, are designed to minimize incidental take that might otherwise result from the
proposed action. If, during the course of the action, the level of incidental take is exceeded, such
incidental take would represent new information requiring review of the reasonable and prudent
measures provided. WSFR, using information provided by AGFD, must immediately provide an
explanation of the causes of the taking and review with the AESO the need for possible
modification of the reasonable and prudent measures.

Disposition of Dead or Injured Listed Species

Upon locating a dead, injured, or sick listed species initial notification must be made to the
FWS's Law Enforcement Office, 2450 W. Broadway Rd, Suite 113, Mesa, Arizona, 85202,
telephone: 480/967-7900) within three working days of its finding. Written notification must be
made within five calendar days and include the date, time, and location of the animal, a
photograph if possible, and any other pertinent information. The notification shall be sent to the
Law Enforcement Office with a copy to this office. Care must be taken in handling sick or
injured animals to ensure effective treatment and care and in handling dead specimens to
preserve the biological material in the best possible state.

CONSERVATION RECOMMENDATIONS
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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 endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information.

In the CAMP included as part of the proposed action for this consultation, AGFD identified a
commitment to implementation of the recovery plan or other recovery/conservation strategies for
Chiricahua leopard frog contingent upon CAMP funding availability as described in the Program
document. The ability to implement recovery actions for Chiricahua leopard frog under the
auspices of the CAMP provides conservation benefits to Chiricahua leopard frog that may not be

otherwise realized.

68

In order for the AESO to be kept informed of actions minimizing or avoiding adverse effects or
benefiting listed species or their habitats, the AESO requests notification of the implementation
of any conservation recommendations.

Gila chub (Gila intermedia) and critical habitat

DESCRIPTION OF THE PROPOSED ACTION

Gila chub may be affected by sportfish stocking actions in the Agua Fria River, Big Chino Wash,
Middle Verde River, and Santa Cruz River complexes (Table 4). New stocking sites or new
species proposed for continuing stocking sites are indicated by a *.

Table 4: Stocking sites, sportfish species proposed for stocking, and potentially affected Gila
chub populations and/or designated critical habitat. An (R) indicates a stocked conservation

population.

Stocking
complex/site

Species proposed for
stocking

Gila chub population

Critical habitat unit

Agua Fria River

Fain Lake ONMY, ONCL, Little Sycamore Creek | Little Sycamore Creek
SAFO, SATR, Sycamore Creek Sycamore Creek
LEMA. MISA, Indian Creek Indian Creek
POAN, ICPU Silver Creek Silver Creek
Larry Creek (R) Larry Creek (R)
Lousy Canyon (R) Lousy Canyon (R)
Lynx Lake ONMY, ONCL, same same
SAFO, SATR,
LEMA. MISA,
POAN, ICPU
Big Chino Wash
Granite Basin Lake LEMA, MISA Williamson Valley Williamson Valley
Wash Wash

Middle Verde River
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Oak Creek ONMY Spring Creek Spring Creek
Wet Beaver Creek ONMY Red Tank Draw Red Tank Draw
Walker Creek Walker Creek

Santa Cruz River

Rose Canyon Lake ONMY, SATR Bear Canyon (R) Sabino Canyon
Sabino Canyon

Conservation measures included in the proposed action

In two years during the 10-year period, the AGFD shall survey the occupied Gila chub habitat on
public lands in Spring Creek above the barrier when habitat conditions are conducive to rainbow
trout persistence. If any stocked rainbow trout are found, these shall be documented and removed
from the stream and an additional survey to locate stocked rainbow trout shall be implemented in
the following year. The first survey will be completed within three years.

Within three years, the AGFD shall convert to triploid rainbow trout for all AGFD hatchery
stockings with the exception of closed systems and urban lakes. While sterility of triploid
rainbow trout is not absolute, this conversion will significantly reduce the opportunity for
stocked rainbow trout to contribute to maintenance of any wild population in the vicinity of wild
populations of Gila chub.

Within three years, the AGFD shall conduct a statewide live bait (bait fish and tiger salamanders)
use assessment and risk analysis to develop recommendations to amend live bait management.
The AGFD shall present these recommendations to the Arizona Game and Fish Commission
(AGFC) for implementation consideration.

Within three years, AGFD shall review and update existing outreach programs addressing use of
live bait to ensure they are adequately informing the public about capture, use, and proper
disposal of live bait species.

Within three years, the AGFD shall review and update existing outreach programs on the risks to
native aquatic species from the transport of nonnative aquatic species (sportfish, baitfish, other
fish species, amphibians, invertebrates, and plants) to ensure they are adequately informing the
public of the harmful nature of such actions, and means they can take to reduce or prevent
inadvertent transport of such nonnative species.

AGFD will work with AESO and partners to develop and implement a recovery plan for the Gila
chub. As part of that effort, conservation needs for the species relative to nonnative fish species
will be identified and included in the plan (non-mandatory).

STATUS OF THE SPECIES AND CRITICAL HABITAT (rangewide and/or recovery unit)
Listing

A Final Rule listing Gila chub as an endangered species was published Nov. 2, 2005 (70 FR
66664) (USFWS 2005a). Critical habitat was designated in 25 units totaling 258.1 km (160.3 mi)
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within seven areas: the Agua Fria, Babocomari, lower San Pedro, lower Santa Cruz, middle and
upper Gila, and upper Verde rivers. There is no recovery plan for this species.

Critical habitat

“Critical habitat,” as defined in Section 3(5)(A) of the Act, means: (i) the specific areas within
the geographical area occupied by the species at the time it is listed, on which are found those
physical and biological features (I) essential to the conservation of the species and (II) which
may require special management considerations or protection; and (ii) specific areas outside the
geographical area occupied by a species at the time it is listed upon a determination by the
Secretary that such areas are essential for the conservation of the species. The term
“conservation,” as defined in Section 3(3) of the Act, means: the use of all methods and
procedures which are necessary to bring any endangered species or threatened species to the
point at which the measures provided pursuant to this Act are no longer necessary. Therefore, in
the case of critical habitat, conservation represents the areas required to recover a species to the
point of delisting (i.e., the species is recovered and is removed from the list of endangered and
threatened species). In this context, critical habitat preserves options for a species’ eventual
recovery.

In our analysis of the effects of the action on critical habitat, we consider whether or not the
proposed action will result in the destruction or adverse modification of critical habitat. In doing
so, we must determine if the proposed action will result in effects that appreciably diminish the
value of critical habitat for the recovery of a listed species (see p. 4-34, U.S. Fish and Wildlife
Service and National Marine Fisheries Service 1998). To determine this, we analyze whether the
proposed action will adversely modify any of those physical or biological features (PBFs) that
were the basis for determining the habitat to be critical. To determine if an action results in an
adverse modification of critical habitat, we must also evaluate the current condition of all
designated critical habitat units, and the PBFs of those units, to determine the overall ability of
all designated critical habitat to support recovery. Further, the functional role of each of the
critical habitat units in recovery must also be defined.

For Gila chub, we do not have a recovery plan that evaluates the role of each critical habitat unit
for conservation of the species. For this analysis, we shall assume that any significant effects to
the PBFs of any critical habitat unit could result in a loss of recovery value and thus have a
negative impact on the potential recovery of the species in that critical habitat unit.

Critical habitat was designated for 25 stream reaches in the occupied range of the species. There
are seven physical and biological features (PBFs), which include those habitat features required
for the physiological, behavioral, and ecological needs of the species. These are:

1) Perennial pools, areas of higher velocity between pools, and areas of shallow water among
plants or eddies all found in headwaters, springs, and cienegas, generally of smaller tributaries;

2) Water temperatures for spawning ranging from 63 to 75 °F (17-24 °C), and seasonally
appropriate temperatures for all life stages (varying from about 50 to 86 °F [10 °C to 30 °C));
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3) Water quality with reduced levels of contaminants, including excessive levels of sediments
adverse to Gila chub health, and adequate levels of pH (e.g. ranging from 6.5-9.5), dissolved
oxygen (e.g. ranging from 3.0-10.0 ppm) and conductivity (e.g. 100-1000 mmbhos);

4) Food base consisting of invertebrates (e.g. aquatic and terrestrial insects) and aquatic plants
(e.g. diatoms and filamentous green algae);

5) Sufficient cover consisting of downed logs in the water channel, submerged aquatic
vegetation, submerged large tree root wads, undercut banks with sufficient overhanging
vegetation, large rocks and boulders with overhangs, a high degree of streambank stability, and a
healthy, intact riparian vegetation community;

6) Habitat devoid of nonindigenous aquatic species detrimental to Gila chub or habitat in which
detrimental nonindigenous species are kept at a level that allows Gila chub to continue to survive
and reproduce; and

7) Streams that maintain a natural flow pattern including periodic flooding.

Of the 25 designated critical habitat units, six are in the vicinity of stocking sites and could be
affected by the proposed action.

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the Gila chub. This information was taken from the final rule listing
the species (USFWS 2005a), Weedman et al. (1996), Desert Fishes Team (2003), and the most
recent Central Arizona Project biological opinion (USFWS 2008a). Information in these
documents is incorporated by reference.

Life history

Generally breeding is initiated with warmer water temperatures of 20 — 26.5 °C (68 — 79.7 °F).
Gila chub prefers to spawn over submerged aquatic vegetation or root wads.

Griffith and Tiersch (1989) describe Gila chub as omnivorous. Rinne and Minkley (1991)
identify that Gila chub feed on large and small aquatic and terrestrial invertebrates, and small
fishes. Smaller individuals feed on organic debris, aquatic plants (especially filamentous algae),
and diatoms (unicellular or colonial algae). Griffith and Tiersch (1989) found that Gila chub in
Redfield Canyon consumed speckled dace (Rhinichthys osculus), dobsonfly nymphs (order
Megaloptera), and terrestrial insects (i.e. ants, caterpillars, and beetles). A high presence of algae
(diatoms), and small gravel (indicating bottom feeding) was also found to be present in their diet.

Habitat use

Gila chub commonly inhabit pools in smaller streams, springs, and cienegas, and can survive in
artificial impoundments. Generally, Gila chub are often associated with cover including:
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terrestrial vegetation, boulders, and fallen logs (Rinne and Minckley 1991) and undercut banks
created by over hanging terrestrial vegetation (Nelson 1993). Habitat selection is lifestage-
specific with adults commonly found in deep pools and eddies below areas with swift currents
(Minckley 1973). Young-of-the-year inhabit shallow water among plants or eddies, and older
juveniles use higher-velocity stream areas such as riffles (Minckley 1973). Dudley (1995)
observed temporal variation in habitat selection in Sabino Canyon whereby Gila chub occupied
dark interstitial spaces during winter and sub-adults were observed farther from cover and
frequently in shallow areas or higher current areas during summer as water temperature warmed.

Current distribution

Gila chub populations remain extant in tributaries to the Agua Fria, Blue, Gila, San Francisco,
Santa Cruz, and Verde rivers in Arizona and New Mexico. Populations are spread across the
drainages, and most are isolated from other populations.

Threats

Primary threats to Gila chub survival include habitat loss. Deleterious activities include
groundwater pumping, damming, diversions, and stream channelization, all leading to
dewatering and alteration of channel morphology. In southeast Arizona poor watershed
conditions due to overgrazing, mining, timber harvesting and fire suppression are identified as
habitat threats (Bahre 1991; Humphrey 1985; Martin 1975). The Bureau of Land Management
(BLM) (1998) suggested recreation (e.g. all-terrain vehicles, concentrated walking, stream
hiking, wading, and swimming) may negatively affect habitat through increased sediment
disturbance, fish displacement, and trampling bank vegetation. Destruction of stream habitat and
dewatering lead to fragmentation of habitat and populations which in turn restricts movement,
and reduces colonization and gene flow.

Perhaps the most serious threat to Gila chub is predation by and competition with nonnative
organisms, including numerous nonnative fish species, bullfrogs, and virile crayfish. The
impacts of nonnative fish species on native fish including Gila chub have been well documented
(Hubbs 1955, Miller 1961, Minckley and Deacon 1968, Minckley 1973, Meffe 1985, Minckley
1985, Moyle 1986, Williams and Sada 1985, Minckley and Deacon 1991, Ruppert et al. 1993,
Clarkson et al. 2005).

Conservation actions

Conservation measures under the Gila River Basin Native Fishes Conservation Program for the
Gila chub include barrier construction and renovation of streams to remove nonnative species
and reintroductions into the historical range.

Previous consultations

Section 7 consultations on Gila chub in Arizona and New Mexico include programmatic efforts

for Forest Land Management Plans that address watershed management and multiple uses
(livestock grazing, timber harvest, recreation, and other issues), and more site-specific efforts
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that are more focused on implementing recovery actions such as barrier construction and stream
renovations. Biological opinions on actions potentially affecting Gila chub in Arizona may be
found at our website www.fws.gov/southwest/es/arizona in the Section 7 Biological Opinion
page of the Document Library.

ENVIRONMENTAL BASELINE [in the action area]

The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action 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 which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
platform to assess the effects of the action now under consultation.

There are five disjunct drainages supporting Gila chub that may be affected by the proposed
stocking of sportfish. Each stocking complex is discussed separately below.

Agua Fria Complex
Description of the Action Area

The Agua Fria Complex contains two stocking sites that may have effects to Gila Chub. The
action area is defined as Lynx Creek, including Lynx Lake and Fain Lake to its confluence with
the Agua Fria River, and the Agua Fria River to its crossing of Interstate 17 near Black Canyon
City including the portions of Little Sycamore Creek, Indian Creek, and Silver Creek that can be
accessed from the river. This area encompasses the area of potential exposure of Gila chub to
sportfish species that may exit Lynx and Fain Lakes.

A. Status of the species and critical habitat within the action area

Gila chub are present in six populations in tributaries to the Agua Fria River; one is stable-
threatened (Little Sycamore), two conservation populations are unknown status but believed to
be persisting (Larry Creek, Lousy Canyon) and three are unstable-threatened. Individuals from
any of these six populations may be displaced from the occupied habitats in the tributaries to the
mainstem Agua Fria. In the case of Silver Creek, Gila chub are usually found in the creek from
below the waterfall barrier approximately 2.5 miles above the confluence with the Agua Fria
River. There is also a barrier on upper Sycamore Creek, but none on Little Sycamore Creek or
Indian Creek, although the lower portion of Indian Creek is ephemeral which acts as a barrier
during portions of the year.

Nonnative fish species are present in the Agua Fria River, particularly green sunfish,
mosquitofish, and bullhead. These species can move upstream toward occupied Gila chub
habitats in Sycamore Creek, Silver Creek, and Indian Creek. Nonnatives cannot move above the
barrier in Silver Creek, and the lower portions of Sycamore and Indian creeks are ephemeral, so
movements can only occur during runoff events. Gila chub below the barrier on Silver Creek are
exposed to these nonnatives, and recruitment of Gila chub is apparently not successful here due
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to the presence of green sunfish. As noted in the listing document (USFWS 2005a), green
sunfish and Gila chub cannot coexist. Largemouth bass are also a threat, and the illegal
introduction of this species into Monkey Springs is considered responsible for the elimination of
that Gila chub population (Minckley 1973).

The only critical habitat unit that could be accessed by stocked sportfish is Indian Creek. This
unit is 8.4 km (5.2 mi) long and represents 20 percent of the 41.2 km (24.6 mi) of critical habitat
present in the Agua Fria drainage. It contains one or more of the PBFs, including perennial pools
and vegetation cover. Portions of the unit are intermittent. There is no barrier between the Agua
Fria River and the critical habitat boundary which is located approximately five miles upstream
of the confluence and the lower two miles of this reach has only subsurface flow (Weedman et
al. 1996). Nonnative fish species were not documented in this unit in 1995 when the Gila chub
were found here (Weedman et al. 1996). In the post-fire salvage operation in 2005, only native
fish were reported as present (Cantrell 2005a) and this was confirmed by Clarkson et al. (2010).

B. Factors affecting the species’ environment and critical habitat within the action area

Livestock grazing and other land management actions are controlled by the Prescott National
Forest and BLM. The Cave Creek Fire in July 2005 burned in the watersheds supporting Gila
chub. Individuals from Sycamore Creek, Indian Creek, and Silver Creek were salvaged and held
offsite, and returned in August (Silver Creek) and November (Indian Creek). While immediate
post-fire surveys did not document significant runoff damage (Cantrell 2005a), post-fire runoff
resulted in large sediment loads entering the creeks, particularly in Indian Creek. The habitat in
these creeks is largely gone, and efforts to restore the area are in the planning process. This has
affected the PBFs 1-5, and 7, and has significantly reduced the value of critical habitat to meet
conservation needs for the Gila chub.

We believe that the aggregate effects of past management actions and the 2005 Cave Creek Fire
is responsible for the current status of Gila chub in the action area.

EFFECTS OF THE ACTION

Effects of the action refer to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated and interdependent with
that action, that will be added to the environmental baseline. 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.
Indirect effects are those that are caused by the proposed action and are later in time, but are still
reasonably certain to occur.

As referenced previously, Appendix D contains compiled information on the effects of nonnative
stocked sportfish species to native fish species. Additional discussions on the effects of
nonnative stocked sportfish species to the Gila chub are in the final rule (USFWS 2005a). This
document is incorporated by reference. The following discussion of effects is only a brief
summary of the potential for predation and/or competition and hybridization by the stocked
sportfish species on Gila chub.



Final BCO 22410-2008-F 0486
75

When Lynx Lake spills periodically, stocked sport fish are likely transported downstream to Fain
Lake. For example, trout were documented in Fain Lake before AZGFD first stocked them there
in 1997. Lynx Creek flows about 10 miles to the Aqua Fria River, which is intermittent for
about 22 miles to the reach where it meets Sycamore Creek, and approximately eight and nine
miles respectively further downstream to Indian and Silver Creeks. Sycamore Creek is also
intermittent about 6 miles upstream to its confluence with Little Sycamore Creek. Both Lynx
Creek and the Agua Fria River flow seasonally and during high precipitation events (Corkhill et
al. 2001). During periods when water is released to meet water rights, stocked sport fish could
be transported with the water diversion as it is pumped through the eight-inch release pipes.
Stocked sport fish could also be washed over the spillway when the lake spills due to high
inflows. Lynx Lake spilled in 1999, 2005, and 2007 as a result of spring runoff. The Lynx Lake
spillway is approximately 60-feet high, thus fish escaping during spills must survive this drop to
then move downstream. Runoff from Lynx Lake flows thorough two additional ponds
downstream. AGFD reports that spills which exceed the capacity of this infrastructure to the
extent that water is flowing through Lynx Creek all the way to the Agua Fria are rare.

USGS stream gauge data from near Mayer, Arizona (about 1 mile downstream of the Agua Fria
confluence with Sycamore Creek), indicates that peak flow discharge can be over 30,000 cfs, and
is over 5,000 cfs consistently in a 10-year period. Perhaps more importantly, during dry periods,
there appear to be many flowing sections of the river between Lynx Creek and mouths of
downstream tributaries that contain Gila chub. Weedman (2009) reported that, of seven spot-
survey sites, five had flowing water, including the EZ Ranch site near the mouth of Sycamore
Creek, and at the Mayer USGS gauge site. Given this information, it appears that there is a high
probability that in high water years Lynx and Fain lakes likely spill and stocked sport fish can be
transported downstream to areas of the Agua Fria River where they could access the mouths of
tributaries that contain Gila chub. However, those same spot-check surveys did not document
the presence of any stocked species of nonnative fish. As described earlier, Sycamore and Silver
creeks contain barriers that may protect against upstream movement of nonnative fish, and Lousy
Creek and Larry Canyon appear so isolated as to be well protected from upstream movement of
fish. However, Indian Creek and Little Sycamore Creek, as well as downstream sections of
Sycamore and Silver Creeks below waterfall barrier sites are accessible to nonnative fishes from
the Agua Fria River in wet periods. However, the available data on fish distribution in these
areas, while limited in temporal and spatial scope, have failed to detect or document the presence
of any of the stocked species of fish in these areas, including the unprotected Indian and Little
Sycamore creeks. Gila chub in Larry Creek and Lousy Canyon could be washed out of those
sites by high flows to the Agua Fria River.

Stocked sportfish species most likely to have an adverse impact on Gila chub are channel catfish,
largemouth bass, and white crappie; all of which are predators on small fish. Bluegills are also
predators, however, at lower levels than the other species mentioned (Bonar et al. 2004).
Although the trout species stocked into the lakes are also predators at varying levels, they are
unlikely to survive in floodwaters sufficient to move them downstream to encounter Gila chub.

Fish surveys are limited in the Agua Fria River, and surveys immediately after high flow periods
when fish could have been displaced from the lakes are lacking. Holycross et al. (2006)
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surveyed the Agua Fria for Northern Mexican and Narrow-headed garter snakes and found green
sunfish, fathead minnow, common carp, red shiner, brown bullhead, and mosquitofish in the
main river channel, and fathead minnow and green sunfish in Sycamore Creek near the Forest
Service cabin, but did not document any stocked species. Likewise, AGFD has surveyed in the
early nineties, and in 2001, 2005, 2008 and 2009, and did not find any of the stocked species
(largemouth bass, bluegill sunfish, channel catfish and white crappie, rainbow, brook, brown or
cutthroat trout), although rainbow trout have been found in Sycamore Creek and in the Agua Fria
River at the mouth of Sycamore Creek in the past. It is likely these fish came from the wild
population of rainbow trout in upper Sycamore Creek. Yellow bullhead, channel catfish, red
shiner, mosquitofish, and common carp have only been documented in a few localities between
Rock Springs to Lake Pleasant in the Agua Fria mainstem and these species are present in Lake
Pleasant.

Hydrologic connectivity is often present although egress from Fain Lake is over a 60 foot fall
onto bedroak and conditions for transport through the asphalt production areas downstream
would be expected to be difficult for any fish species. However, hydrological connectivity,
taken alone as a factor, could permit stocked fish to make the movement to areas occupied by
Gila chub and Gila chub critical habitat. The Agua Fria near the confluence with Sycamore
Creek may be perennial and there are intermittent flows at the Agua Fria near Indian and Silver
creeks.

The Gila chub population most likely to be exposed to stocked sportfish is the one below the
Silver Creek barrier. It is very unlikely that stocked sportfish would be able to ascend Sycamore
Creek or Indian Creek to access Gila chub habitats there. Gila chub may be displaced
downstream to the Agua Fria River from occupied habitats, where they may encounter nonnative
fish species. Gila chub from Larry Creek and Lousy Canyon may also be displaced downstream.
At the confluences with Larry Creek and Lousy Canyon, nonnative fish were present in the Agua
Fria and this was discussed in the biological opinion for the introduction of Gila topminnow and
desert pupfish to these streams (USFWS 1998a). The biological opinion concluded that
individuals of these species that moved out of the introduction sites (which also support Gila
chub) would be lost due to predation or competition with green sunfish and mosquitofish or other
physical conditions in the river that would not support these native fishes.

As noted previously, Gila chub cannot coexist with green sunfish, largely because green sunfish
are effective predators on young Gila chub. Green sunfish are likely present in the Agua Fria
River in all perennial sections, and are believed to be preventing recruitment of Gila chub below
the barrier in Silver Creek. As a result, only large adult Gila chub are present in this area. Any
adult Gila chub that were displaced to the mainstem Agua Fria would be exposed to the extant
green sunfish populations, and likely would not be able to reproduce. With the ephemeral nature
of the lower portions of the streams and the barriers, it is unlikely that they could move back
upstream once displaced. Any stocked sportfish reaching this area could be an additional
predator on small Gila chub if they arrived or persisted during the spawning season; predation on
adults would be unlikely unless the stocked sportfish were relatively large, since adult Gila chub
can reach seven to nine inches.

Effects to critical habitat
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The only potential effect to critical habitat in Indian Creek would be if stocked sportfish were to
ascend the creek to reach the critical habitat boundary during the limited period of the year when
water is flowing down to the Agua Fria River. Surveys in Indian Creek have not detected
nonnative fish species that are present in the Agua Fria River (Weedman et al. 1996, Cantrell
2005a, Clarkson et al. 2010), so the likelihood of nonnative invasion from the Agua Fria River is
unlikely to occur. For example, green sunfish are present in the Agua Fria River and this species
is very capable at exploiting flow events to invade new territories and it has not reached Indian
Creek (Moyle 2002, Stefferud and Stefferud 2007). With this information, we do not anticipate
any effects to PBFs of critical habitat from the proposed action.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered 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.

The mainstem corridor of the Agua Fria River is on BLM, state lands, and private lands. The
lowest reaches of the occupied tributary streams are also on this land status mix. Activities on
BLM lands are subject to section 7 consultation; those on state or private lands are not unless
there is a Federal nexus. We are not aware of any significant non-Federal activities proposed for
the action area.

Use of live bait fish is illegal at Lynx and Fain lakes; however, nonnative tiger salamanders can
be used for largemouth bass at the lakes.

Big Chino Wash
Description of the Action Area

Granite Basin Reservoir is on a tributary to Williamson Valley Wash. Largemouth bass and
bluegill are proposed for stocking at this site. The action area extends from the lake downstream
to the USGS stream gage on Williamson Valley Wash.

A. Status of the species and critical habitat within the action area

Gila chub are found on private lands in a perennial section of Williamson Valley Wash upstream
of the USGS stream gage. Critical habitat extends 7.2 km (4.4 mi) from the gage upstream to
where Williamson Valley Road crosses the wash. The entire section is in private ownership, and
survey data is extremely limited. The status of this population is unknown. In 1990, Dave Gori
with TNC surveyed pools and cienega-type habitat in Williamson Valley Wash and collected
Gila chub (139+31 juveniles), longfin dace (79), fathead minnow(3) and green sunfish (1)
(HDMS data). Williamson Valley Wash was again sampled in 1992 by Rob Bettaso and Allison
Anderson to collect genetic samples for Dean Hendrickson at the University of Austin. The only
fish reported from those collection attempts was Gila chub (however, collection of other species
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was not reported/recorded) (Weedman et al. 1996). Weedman et al. (1996) believed the Gila
chub’s status was unknown in Williamson Valley Wash. Gila chub were detected there in June
2001 in an assemblage consisting of longfin dace, fathead minnow, mosquitofish, and bullfrogs
(Bagley 2002), and in 2003 with longfin dace and mosquitofish and the final rule listed the
population as “unstable-threatened”. No surveys have been conducted since 2003 although some
anecdotal information from 2005 indicated that populations had declined (USFWS 2005a).

The Williamson Valley Wash critical habitat unit is 22 percent of the total critical habitat length
in the Verde River watershed and it is the most isolated of the four units. The critical habitat
appeared to have all PBFs at the time of designation, and the primary nonnative species known
to be of most concern to Gila chub, green sunfish, were not detected in any survey after 1990.

B. Factors affecting the species’ environment and critical habitat within the action area

The entire occupied habitat and critical habitat in Williamson Valley Wash is on private land.
Water use for agriculture and residential purposes can affect the available habitat, and there are
nonnative species present that can complete with or prey on Gila chub. Because access to the
site is restricted by the landowner, we do not know the current status of the Gila chub population
at this site, or the particulars of land management actions by the landowner that may be affecting
the species.

EFFECTS OF THE ACTION

The USGS stream gauge data for Williamson Valley Wash indicates that the wash floods
frequently, and often with large volumes of water. Mint Wash is a large tributary to Williamson
Valley Wash; and, given its size and location, could be a significant source although there are
other washes coming into Williamson Valley Wash from the south and west. The location of the
USGS Williamson Valley Wash gauge does not enable us to parse out the origin of the flows
reaching it; however, at large flow events likely all washes are contributing. Granite Basin Lake
is a 2-acre large impoundment in the 50-year floodplain of Mint Wash on the Prescott National
Forest that has filled with sediment such that it has lost about half its capacity since being
dredged in 1993, and is now about 10-feet deep. The amount of sediment inflow to the lake
indicates that there may be a considerable amount of runoff entering the lake, and with limited
storage capacity, it likely spills on a regular basis, thus there is a reasonable possibility that
Granite Basin Lake will spill over a 10-year period. Although neither of the species that are
planned for stocking into Granite Basin Lake (largemouth bass and bluegill) has ever been found
in the reach of Williamson Valley Wash occupied by Gila chub, there have only been 3 fish
surveys of Williamson Valley Wash in the last 20 years. Of the stocked species, largemouth bass
is an efficient predator that could be expected to prey on Gila chub, and have been reported on
preying on a related species roundtail chub (Schwemm and Unmack 2001, P. Unmack pers.
comm. 2009).

Habitat in the perennial reach that is Gila chub critical habitat is not ideal for these nonnative
species, as it is mostly shallow riffles and runs with a sand substrate, and only a few pools about
0.5 m deep at maximum on June 28, 2001 when surveyed by Brian Bagley (Bagley 2002). But
given the degree of connectivity between Gila chub habitat and Granite Basin Lake, largemouth
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bass, an efficient fish predator, could persist for at least short periods of time in Gila chub habitat
and prey on Gila chub.

Potential impacts to designated critical habitat must be considered based on the result of those
impacts to the ability of the critical habitat unit to contribute to the recovery of the species.
When last surveyed in 2001, Gila chub critical habitat in Williamson Valley Wash appeared to
have all of the primary constituent elements and remained functional as evidenced by multiple
year classes of Gila chub, although the presence of fathead minnow, mosquitofish, and bullfrogs
would have diminished the value of critical habitat for recovery at the time of designation. The
addition of a significant nonnative predator (largemouth bass), even if only for short periods of
time, may further deteriorate Gila chub critical habitat. The likelihood of largemouth bass
reaching the critical habitat is low (due to distance and flow conditions from Granite Basin
Lake), which does ameliorate the risk of adverse effects occurring. While surveys are limited,
neither stocked species has been documented and both have been stocked into Granite Basin
Lake for many years and been present when the lake spills. Since no populations of largemouth
bass or bluegill have established in the wash, the habitat may not be suitable for them, or, the
number of individuals that reach the wash is so low and they do not persist there to form the
nucleous of a population. Thus, the effects to PBF 6 from the limited numbers of largemouth
bass or bluegill that may access the critical habitat unit is unlikely to preclude the presence of
Gila chub in this critical habitat unit. Under those circumstances, while the individual predatory
sportfish may be present at some time, the effect is not sufficient to significantly reduce the
recovery value of this critical habitat unit.

However, because the critical habitat is on private land and we have no agreements with the
landowner to allow for any post-spill monitoring, we are unable to survey the critical habitat and
remove any largemouth bass or bluegill should they have moved into the critical habitat from the
lake to minimize the time of exposure to the nonnative predator. Efforts to work with the
landowners should be continued or initiated as part of the development of the recovery plan.

CUMULATIVE EFFECTS

We assume that current activities on the private land in Williamson Valley Wash that supports
Gila chub will continue to occur into the future. We are not aware of any efforts by the
landowner to alter that management.

Live baitfish are illegal at Granite Basin Lake, however, tiger salamanders are legal and may be
used to pursue largemouth bass. Tiger salamanders have not been documented in the watershed.
Tiger salamanders are generalist predators and are known to eat small fish. Anglers have a
tendency to release tiger salamanders into bodies of water once they are done fishing, which
allows the potential for establishment of a population in Granite Basin Lake that could, during
flood event, move downstream into occupied Gila chub habitat.

Middle Verde River

Description of the Action Area
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Gila chub habitats that are tributary to Oak Creek and Wet Beaver Creek may be affected by the
proposed action of stocking rainbow trout into those reaches. Barriers exist on Spring Creek and
Walker Creek that may prevent access of nonnative species to the occupied habitats in those
areas. Red Tank Draw does not have a barrier. Any Gila chub that leave those occupied habitats
may encounter stocked rainbow trout in the creeks. The action area is defined as Oak Creek
Bubbling Ponds and Page Spring hatcheries to its confluence with the Verde River, including
Spring Creek through the critical habitat reach and Wet Beaver Creek from its confluence with
Dry Beaver Creek upstream to the head of the stocking reach and including Red Tank Draw and
Walker Creek to the upstream ends of the critical habitat reaches. Red Tank Draw is three miles
below the stocking reach in Wet Beaver Creek, and Walker Creek is two miles below.

A. Status of the species and critical habitat within the action area

Gila chub are found in Spring Creek, a tributary to Oak Creek that has its confluence in the lower
end of Oak Creek downstream from Bubbling Ponds and Page Springs hatcheries. This
population is considered to be stable-threatened. Critical habitat is designated on 5.7 km (2.6 mi)
from the Coconino National Forest boundary (approximately 0.50 miles above the confluence
with Oak Creek) to the crossing of Highway 89A. This represents 18 percent of the critical
habitat designated in the Verde River basin in four units. Fathead minnow and smallmouth bass
are nonnative fishes reported from Spring Creek (Weedman et al. 1996). Fathead minnows
continue to be documented; however, smallmouth bass have not been seen since 1979. Only
fathead minnows were found in 2003. The critical habitat only includes three sections of
Coconino National Forest lands that are interspersed with private lands. Land use along Spring
Creek on the Federal and Arizona state lands includes livestock grazing and, on Forest Service
lands, recreation. There is at least one diversion dam on the private lands, and land uses are
unclear, but likely include some agriculture and residential development. Additional residential
development on the private lands is likely to occur in the future.

Gila chub are found in Red Tank Draw, a southward flowing tributary to Wet Beaver Creek.
This population is considered stable threatened. Critical habitat is 11.1 km (6.9 mi) from the
National Park Service boundary of Montezuma Castle National Monument upstream to the
confluence of Mullican and Rarick canyons. This represents 35 percent of the critical habitat
designated in the Verde River drainage in four sites. Green sunfish and smallmouth bass are
found in the occupied habitat. Surveys in 2007 near Forest Road 618 did not detect any Gila
chub but documented large numbers of green sunfish and smallmouth bass (Rinker 2007). This
location was occupied by Gila chub and green sunfish in 1995; and the presence of green sunfish
may have eliminated the Gila chub. Surveys in 2005 (Knowles 2005) found Gila chub in an
area at least three miles upstream of FR 618, with some green sunfish. The population may be
experiencing declines as smallmouth bass and green sunfish invade further upstream. Most of
the critical habitat reach is on the Coconino National Forest, with a minor amount of private land
near its confluence with Wet Beaver Creek. Livestock grazing is one of the multiple uses of the
adjoining watershed.

Walker Creek is a northwest flowing tributary to Wet Beaver Creek. This population is
considered stable-threatened. Critical habitat is 7.6 km (4.7 mi) from the Forest Road 618
crossing upstream to its confluence with Spring Creek (not the Spring Creek in Oak Creek). This
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represents 24 percent of the critical habitat designated in the Verde River drainage in four sites.
No nonnative fish are present in the critical habitat reach. Most of the critical habitat is on Forest
Service lands, with the lower portion of the reach on private lands. Livestock grazing and
dispersed recreation are dominant uses of the watershed.

B. Factors affecting the species’ environment and critical habitat within the action area

Land management actions by the Forest Service, particularly livestock grazing and recreation,
have effects to Gila chubs and their habitat. Use of private lands for residential or agricultural
purposes can also affect chubs and their habitat. The presence of nonnative fish, amphibians
(bullfrogs), and crayfish also have adverse effects to Gila chub through predation and
competition. The three Gila chub populations in the middle Verde drainage are considered
stable-threatened; however, recent surveys are limited and status in 2010 cannot be fully
determined. Surveys in 2007 documented large numbers of smallmouth bass and green sunfish
in Red Tank Draw and Gila chub are unable to persist with green sunfish. In 2007, Walker
Creek had only native fish species. In 2003, Spring Creek was surveyed and fathead minnow
was the only nonnative fish found.

EFFECTS OF THE ACTION

Gila chub may be exposed to stocked rainbow trout if they move into Oak Creek or Wet Beaver
Creek during the time rainbow trout are likely to be present, or, in the case of Red Tank Draw,
rainbow trout move up the draw into Gila chub habitat. Rainbow trout are not likely to access
Spring Creek or Walker Creek critical habitat units due to the presence of barriers; although the
efficacy of those barriers at high flows to prevent upstream movement of fish is unknown.
Rainbow trout have not been found upstream of these barriers, and some surveys were
accomplished during the time when conditions were favorable for rainbow trout survival, and
they were being stocked into the system at that time. The transition to triploid rainbow trout as
part of the proposed action will essentially eliminate the opportunity for stocked rainbow trout to
contribute to the maintenance of any wild rainbow trout population in the Verde River
tributaries.

As described in the interactions document in Appendix D, stocked rainbow trout do not persist
long in the stream after the stocking event due to a number of factors including natural mortality
events, angler catch, and predation by other species (such as brown trout or smallmouth bass) on
the stocked trout. The repeated stockings are necessary to maintain a fishable population under
these conditions. Stocked rainbow trout can and do convert to eating natural foods if they live
long enough to do so, and can be predators on small fish at that time. The number of times that
potential predation event can be realized is difficult to determine since for the event to occur, the
individual stocked rainbow trout must survive long enough to convert to natural feeding and
access the occupied habitat of the native fish. Over a 10-year period, this may occur, but we do
not expect it to be a common occurrence as described below.

Oak Creek is stocked with 60,000 rainbow trout from March to November, and the lowest
stocking site at Cornville is below the confluence of Spring Creek. There are 28 stocking sites
along Oak Creek, and the distribution of rainbow trout among these sites is likely variable based
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on fishing pressure, water temperature, and other concerns. Water temperatures during the
summer likely preclude much rainbow trout survival in these lower elevations; however, rainbow
trout can exist in the spring and fall. Spring is likely to be the period when exposure of Gila
chub to rainbow trout is most likely, as spring runoff flows may carry Gila chub into Oak Creek,
or allow rainbow trout to move up into Spring Creek. Surveys have not documented either
species in the other’s occupied areas; however, the survey record is not robust for the area near
the confluence or in Spring Creek itself. Oak Creek at the Spring Creek confluence has a robust
population of nonnative fish, including green sunfish, which prevent any Gila chub population
from establishing in Oak Creek.

Rainbow trout moving into the critical habitat at Spring Creek could have effects to PBF number
6, dealing with the presence of nonnative species at levels that allow Gila chub to survive and
reproduce. The number of rainbow trout likely to access Gila chub habitat is probably very low,
based on the number of rainbow trout likely to be present and the limited time period that flows
may be high enough to compromise the barrier during spring runoff. Gila chub spawn between
20 and 26° C, and rainbow trout can survive in temperatures up to 25° C although they avoid
temperatures above 18° C. There is then an opportunity for rainbow trout that access Spring
Creek to prey on larval Gila chub, although it is very limited due to temperature constraints on
survival of rainbow trout in Oak Creek to reach Spring Creek during the Gila chub spawning
season. Any rainbow trout that did reach the critical habitat area would not persist there due to
high temperatures (there is no wild rainbow trout population there now which supports this
information). The limited opportunity for stocked rainbow trout to access the critical habitat
reach and the limited amount of time there could be exposure to young Gila chub does not
support a conclusion that the recovery value of the Spring Creek critical habitat unit would be
compromised. It should also be noted that establishment of rainbow trout in the critical habitat
reach would not be supported by the stocking of triploid rainbow trout.

In Wet Beaver Creek, a total of 6,000 rainbow trout are stocked from March-May and October-
November. Rainbow trout can move downstream from the stocking reach to the confluences
with Red Tank Draw and Walker Creek. Rainbow trout can move up Red Tank Draw, but not
Walker Creek, as there is a barrier on the Forest Service land upstream of the private land at the
bottom of the critical habitat reach. The barrier is a diversion dam that when in operation,
diverts nearly all the water from the creek and dries up the creek below, including a portion of
designated critical habitat. The dry creekbed prevents rainbow trout from moving upstream, and
the lack of any nonnative fish in Walker Creek indicates that the barrier is effective at all flows,
as there are nonnative species in Wet Beaver Creek. We do not anticipate any effects to PBF 6
in Walker Creek from the propsosed action. Gila chub in Walker Creek can move out of the
occupied habitat during spring runoff and access Wet Beaver Creek during the time when
rainbow trout may be present. Due to the presence of green sunfish in Wet Beaver Creek,
establishment of Gila chub populations in the creek is unlikely. Rainbow trout are an additional
predator on larval Gila chub that may be produced in Wet Beaver Creek; however, their
temporary presence does not alter potential for establishment of Gila chub in the creek itself.

Red Tank Draw does not have a barrier to prevent rainbow trout from accessing the stream,
including the critical habitat, however, the stream is intermittent and fully connected with Wet
Beaver Creek only during high flow events. Rainbow trout have never been found in Red Tank
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Draw. The distance upstream to what may be occupied Gila chub habitat is over four miles, and
stocked rainbow trout are unlikely to survive long enough to be able to move upstream that far
due to factors discussed above and the intermittent nature of the stream. Rainbow trout do not
persist in Wet Beaver Creek during the summer due to high temperatures (which is why the
creek is not stocked in June-September), so there is no wild population that may be supported by
the stocked rainbow trout (which will not occur under the proposed action since all rainbow trout
stocked will be triploid once the conversion is completed in three years). As with Walker Creek,
Gila chub can be displaced downstream to Wet Beaver Creek where they would be unable to
establish a population due to nonnative warmwater predators with stocked rainbow trout adding
only a limited additional impact.

Rainbow trout moving into the critical habitat at Red Tank Draw could have effects to PBF
number 6, dealing with the presence of nonnative species at levels that allow Gila chub to
survive and reproduce. The portion of the critical habitat unit they are most likely to reach is the
lowest area and this contains populations of green sunfish and smallmouth bass in numbers that
preclude survival and recruitment of Gila chub in this portion of the critical habitat. The
additional effect of rainbow trout in this reach is unlikely to alter the nonnative fish community
such that it would further degrade the existing conditions for PBF 6. The limited opportunity for
stocked rainbow trout to access the critical habitat reach above the portion containing nonnative
fish species and the limited amount of time there could be exposure to young Gila chub does not
support a conclusion that the recovery value of the Red Tank Draw critical habitat unit would be
compromised.

CUMULATIVE EFFECTS

The stocking sites are mostly on the Coconino National Forest, and land management activities
are subject to section 7 consultation. We are unaware of any new activities proposed for non-
Federal lands within the action area that could result in additional adverse effects to Gila chub or
its critical habitat.

Use of live bait is illegal in Oak Creek and Wet Beaver Creek. Use of tiger salamanders to
pursue stocked rainbow trout is unlikely; however, they may be used for other warmwater
species in the drainage. Tiger salamanders are generally not resident in streams, so the potential
for exposure to Gila chub is limited.

Santa Cruz River

Description of the action area

Rose Canyon Lake is proposed for stocking with rainbow trout and brown trout, and is
hydrologically connected to Bear Canyon and Sabino Creek (tributaries of the Rillito River
which is tributary to the Santa Cruz River), occupied habitat for Gila chub. The action area for
this drainage is from Rose Canyon Lake downstream to occupied Gila chub habitat in Sabino

Creek, including Bear Canyon.

A. Status of the species and critical habitat within the action area
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Gila chub are present in Sabino Canyon in a stable-secure population as a result of removal of
nonnative fish, with no nonnatives documented since 1999. The stocked population in Bear
Canyon may be extirpated; however, the one in Romero Canyon appears to be maintaining a
stable-threatened population (Ehret and Dickens 2009). Critical habitat in Sabino Creek extends
11.1 km (6.9 mi) from the southern boundary of the Coronado National Forest upstream to the
confluence with the West Fork of Sabino Canyon. This represents 15 percent of the 44.1 km
(29.8 mi) designated as critical habitat in the Lower Santa Cruz’s four streams included in the
designation.

B. Factors affecting the species’ environment and critical habitat within the action area

Habitats in Sabino Creek were affected by the Aspen Fire in 2003 when ash and debris scoured
through the canyon after the fire and deposited sediments in pool habitats, altered water quality,
and reduced the invertebrate food base, all PBFs of critical habitat. These same PBFs were again
damaged by flooding in July 2006 which triggered debris flows that also damaged infrastructure
along the creek. Efforts to repair damaged infrastructure had some effects to Gila chub habitat,
but these were minimized by conservation measures included in the proposed action for the
repairs and and there were no long-term adverse effects. Gila chub were salvaged from Sabino
Creek prior to the ash flows from the Aspen Fire, and were repatriated in 2005. They survived
the 2006 event, and habitats have recovered somewhat, such that the 2009 population estimate
for Gila chub has increased and they are found throughout the critical habitat reach above Sabino
Lake. Wild rainbow and possibly brown trout may be in the upper reaches of Sabino Creek, but
have not been documented in Gila chub habitat; although most surveys are done in the summer
when trout would be unlikely to be found due to high temperatures. Flooding has also
eliminated mosquitofish from the critical habitat, and active removal efforts eliminated green
sunfish. Crayfish have not been detected since 2006.

Sabino Canyon Recreation Area is on the Coronado National Forest and includes the occupied
habitat and critical habitat for Gila chub. This is a heavily used day-use only recreational area
with a paved road, picnic areas with restrooms, and hiking trails. Swimming and wading in the
creek is allowed. Past recreational use may have contributed to the presence of nonnative
species in Sabino Creek; current rules and regulations posted for visitors’ state that such
introductions are illegal. Use of the creek may displace Gila chub, contribute to sedimentation
from walking on the banks or trails that causes erosion, and water quality issues, particularly
during low flow periods.

Bear Canyon is also used by recreationists, with a campground at the lower end and hiking trails
along the stream to within a mile or so of Sycamore Spring Lake (an old, silted in reservoir), and
another hiking trail crossing the creek just below the dam. Bear Canyon was affected by the
Aspen Fire due to increased sediment inflows from tributaries in the burned area, and sediment
moving out from the lake bed that can fill in downstream pool habitats. These pools are formed
by erosion in the bedrock, forming what are called tinajas, which are vulnerable to filling in by
sediments. Gila chub stocked into the creek were put below Sycamore Spring Lake, and
occupied habitat exists (assuming the species still does) downstream. No nonnative fish are
found in the creek.
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The aggregate effects of post nonnative species introductions, catastrophic wildfires upstream in
the watersheds, and recreational activities are responsible for the unstable-threatened status of
Gila chub in the action area. However, this status is improving due to active management of
Gila chub in the action area by the Coronado National Forest, AGFD, and USFWS.

EFFECTS OF THE ACTION

Gila chub may be affected by stocking of rainbow trout and brown trout in Rose Canyon Lake if
individuals of those species are transported out of the lake when it spills. However, the
survivorship of trout exiting the lake is likely very low since there is a 60 foot drop to the stream
below and few trout would be expected to survive the fall. Water from the lake enters Bear
Canyon above Sycamore Spring Lake, and moves downstream to the confluence with Sabino
Canyon, going over seven waterfalls during the trip. From the confluence with Sabino Creek,
trout can move upstream to the base of Sabino Dam but not access critical habitat above the dam.
There is approximately one km (0.5 mi) of critical habitat below the dam to the Forest Service
boundary that may be accessed by trout. This represents nine percent of the Sabino Canyon
critical habitat unit. Any trout that reached this area could not persist into the summer due to
high water temperatures, but can be present during the winter. Any Gila chub displaced below
Sabino Dam are lost to the population above the dam, but can persist in Sabino Creek, which is
perennial at least within the critical habitat area. The status of any Gila chub below Sabino Dam
is uncertain; however, they may be present in a recruiting population. Crayfish are present in
this reach, but not at densities that preclude Gila chub recruitment. Any rainbow or brown trout
that reach this area during the snowmelt period may be present for the early breeding period of
Gila chub, and these trout are likely to be attuned to foraging on natural foods, since they would
have been at large for at least several months in the lake. Should any trout survive, there is
potential for predation on small Gila chub and competition for space in pool habitats.

Similarly, any trout that remain in Bear Canyon post-spill would be in the same pool habitats as
Gila chub, since those are the only perennial habitats available. The trout could not persist long-
term due to temperatures, but while they are present, there is opportunity for predation and
competition.

The effects to designated critical habitat relate to PBF 6, the presence of nonnative species in
Gila chub habitat that affects their survival and recruitment. Over the 10-year period, we
anticipate that very few trout would be washed out of Rose Canyon Lake and survive to enter the
1 km (0.5 mi) portion of the critical habitat reach on Sabino Creek that is below the barrier. Due
to high summer temperatures, their presence in the habitat would be short, and, the effect of
predation on young Gila chub is ameliorated by the limited time of exposure possible. Further,
this exposed portion of the critical habitat is only nine percent of the total for the unit, and the
remaining 91 percent remains unaffected by the proposed action. The rare event of trout
presence in the lowest 1 km (0.5 mi) of critical habitat not expected to be sufficient to affect
recruitment to the Sabino Canyon population as a whole or in the affected part of the unit. The
recovery value of this unit for Gila chub is not compromised by the proposed action.. The
temperature conditions within the critical habitat preclude the establishment of any trout
population in the unit.
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CUMULATIVE EFFECTS

The Sabino Creek action area is largely on the Coronado National Forest, and land management
activities are subject to section 7 consultations. The small area of private land at the Sabino-Bear
Canyon confluence and upstream to the forest boundary is an urban area with residences, schools
and commercial interests present. We are not aware of any significant new development on the
private lands that would alter conditions in the critical habitat.

Non-site specific effects

The act of stocking fish obtained from AGFD hatcheries or other sources has the potential to
introduce unwanted aquatic organisms to the receiving water (see discussion in Area-Wide
analysis). The use of hatchery and operational protocols for the movement of stocked species is
designed to reduce the opportunity for the transmission of other nonnative fish species, parasites,
or diseases via stocking actions. AGFD describes those protocols in the BA, and that
information is incorporated here by reference.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area-Wide
Analysis discusses this effect in more detail.

Disease and parasites are additional threats to Gila chub populations. Parasites may be
introduced incidentally with the spread of nonnative species. Transmission may occur via
introduced fish species, and bait species used for angling. Such species include fish, crayfish, and
waterdogs (tiger salamanders). Asian tapeworm, introduced from Asia through grass carp
introductions was first documented in the Virgin River basin in 1979 (Heckmann et al. 1986),
probably carried there by red shiner. It appeared in the Little Colorado River in Grand Canyon
by 1990 (Clarkson et al. 1997), and was found in the Gila River Basin on the Gila River near
Ashurst-Hayden Dam in both carp and red shiner (USFWS 2002a). Cyprinid fishes are a
definitive host of Asian tapeworm; so many native species in Arizona are at risk. Anchor worm
originated in Asia and was spread in the United States through the trade in goldfish (Hoffman
and Schubert 1984). This parasite is now widespread in the Colorado and Gila River basins and
is affecting a number of native fish species (Wilson et al. 1966, Robinson et al. 1998, Weedman
et al. 1996). Anchor worm can be spread by stocking infected fish (Hart 1999). Ichis a
widespread parasite of fish that often occurs in hatchery fish populations and is also found in the
wild. Both of these parasites can adversely affect Gila chub. Susceptibility and concomitant
impacts of disease and parasites may be exacerbated by stress due to habitat degradation and
habitat loss.

Cross-border violation (CBV) activity in southern Arizona has resulted in route proliferation,
off-highway vehicle activity, increased human presence in backcountry areas, discarded trash,
abandoned vehicles, cutting of firewood, illegal campfires, and increased chance of wildfire.
Additionally, contamination of water sources, including stock tanks used for bathing or waste
disposal is of concern for the Gila chub.
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CONCLUSION

After reviewing the current status of Gila chub and its critical habitat, the environmental baseline
for the action areas, the effects of the proposed sportfish stocking and the cumulative effects, it is
the FWS's biological opinion that the sportfish stocking actions, as proposed, is not likely to
jeopardize the continued existence of the Gila chub, and are not likely to destroy or adversely
modify designated critical habitat for Gila chub.

This biological opinion does not rely on the regulatory definition of “destruction or adverse
modification” of critical habitat at 50 CFR 402.02. Instead, we have relied upon the statutory
provisions of the Act to complete the following analysis with respect to critical habitat.

We present this conclusion on Gila chub for the following reasons:

In all cases, stocked sportfish would have to leave the stocking area to access occupied
habitats of the Gila chub. We do not anticipate that the number of such fish accessing
occupied habitat over the 10-year period covered by this consultation will represent a
significant effect to the status of the Gila chub populations through predation or
competition. The movement of stocked sportfish to occupied Gila chub habitats in the
Agua Fria drainage is likely to be a very rare event, and effects to Gila chub in the
vulnerable Silver Creek population would be additive to that from existing nonnative
species present. Rainbow trout in Oak Creek and Wet Beaver Creek are more likely to
reach occupied habitats in Spring Creek and Red Tank Draw; however, this is likely also
a rare event and they would not persist in these areas due to high temperatures, so their
effect on young Gila chub would be of limited duration and not sufficient to affect
recruitment, particularly since such events are unlikely to occur every year. Trout from
Rose Canyon Lake would also be very rare in Gila chub habitat in Bear Canyon and
Sabino Canyon, and the sites accessed are not where the main body of the population
exists in Sabino Creek, which would not be affected.

Spills from Granite Basin Lake may introduce largemouth bass to the limited habitat
present in Williamson Valley Wash. Largemouth bass have not been documented at the
site, and the likelihood of largemouth bass reaching the site is low. If largemouth bass
were to reach the occupied habitat, there could be significant adverse effects to Gila chub.
However, this potential for loss of this population due to the proposed action is limited
due to the exposure potential as described.

Gila chub may be exposed to stocked sportfish if they move out of occupied habitats into
areas where the sportfish may be found. This is most likely to occur in Oak Creek and
Wet Beaver Creek, where the stocking site is proximal to the occupied habitats. The
effects of trout on Gila chub are limited in duration, and, while trout are predators on fish,
the additive contribution of this predation over that which occurs in these streams due to
warmwater fish, frog, and crayfish predation is not sufficient to alter the recruitment
potential for Gila chub in these streams. Gila chub that move out of the Agua Fria
tributary habitats are at risk of exposure during the limited time stocked sportfish may be
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present; however, the additive predation on young Gila chub is not sufficient to alter the
recruitment potential in the Agua Fria River.

e The limited potential for short-term presence of stocked rainbow trout in Gila chub
critical habitats at Red Tank Draw, Sabino Creek, and Spring Creek is unlikely to
significantly alter conditions under PBF 6 such that the critical habitat could no longer
function to support recovery to the species. The invasion events are likely to be few, with
few fish involved, and would be of short duration due to summer temperatures that would
eliminate the trout. Rainbow trout would not establish populations in these critical
habitat units, so additional significant effects to the existing condition of PBF 6 would
not occur, thus not compromising the ability of these critical habitat units to support
recovery of the species. The potential invasion of the Williamson Valley Wash critical
habitat unit by largemouth bass may alter conditions there under PBF 6 sufficiently to
reduce or eliminate its conservation value. However, as discussed, the likelihood of an
flood event that allows for the establishment of a largemouth bass population in the
critical habitat unit is low and we do not believe this potential threatens the recovery
value of this unit for Gila chub for reasons stated earlier. However, unlike other critical
habitat units, we are currently unable to monitor for nonnative fish in this unit, and
without that ability we would be unable to address the presence of largemouth bass.
Because this unit only accounts for three percent of the total critical habitat (and 22
percent of that in the Agua Fria River drainage, and we believe any incursion of
largemouth bass is likely to be rare and not result in the creation of an established
population, we believe that at the present time, sportfish stocking in Granite Basin Lake
will not significantly reduce the recovery value of this unit of critical habitat due to the
limited opportunity for nonnative species to reach this critical habitat unit.

e The proposed action does not result in any additional effects from stocked sportfish that
are not already part of the environmental baseline. These effects are expected to continue
at their present level over the 10-year period covered by this consultation.

The conclusions of this biological opinion are based on full implementation of the project as
described in the Description of the Proposed Action section of this document, including any
Conservation Measures that were incorporated into the project design.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulations 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.
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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 undertaken by WSFR so that
they become binding conditions of any grant or permit issued to AGFD, as appropriate, for the
exemption in section 7(0)(2) to apply. WSFR has a continuing duty to regulate the activity
covered by this incidental take statement. If WSFR (1) fails to assume and implement the terms
and conditions or (2) fails to require the (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, the protective coverage of section 7(0)(2) may lapse. In order to monitor the impact
of incidental take, WSFR or AGFD must report the progress of the action and its impact on the
species to the USFWS as specified in the incidental take statement. [50 CFR §402.14(1)(3)].

AMOUNT OR EXTENT OF TAKE

In determining if incidental take is likely to occur as a result of a proposed action, two conditions
must be met; the listed species must be reasonably certain to occur in the location where the take
would occur, and, the proposed action must be reasonably certain to result in take. In
determining whether or not incidental take would occur at each stocking site, our analysis first
considered if both conditions were met.

We are unable to meet the two conditions for incidental take for the following sites and reasons:

e Fain, Lynx, Granite Basin, and Rose Canyon lakes: Gila chub are not present in these
stocking sites, and for exposure to occur, stocked sportfish must leave the stocking site to
reach Gila chub habitat. Based on physical conditions and distance between the stocking
sites and Gila chub habitat, the opportunity for exposure to stocked sportfish is low. We
cannot be reasonably certain that incidental take from the proposed action will occur, thus
cannot meet the second condition.

e Wet Beaver Creek: Gila chub are found upstream of the stocking site, and it is likely that
individuals are found downstream in the stocking site, thus meeting the first condition.
The stocked rainbow trout are less likely to be active predators on Gila chub than the
smallmouth bass present in the stocking site. We are unable to be reasonably certain that
any predation on Gila chub would be the result of the proposed action, thus cannot meet
the second condition.

The AESO anticipates an unknown number of Gila chub will be taken as a result of the stocking
of rainbow trout into Oak Creek. The incidental take is expected to be in the form of harassment
(competition for food and space) between Gila chub and rainbow trout and harm (predation)
from rainbow trout preying on small Gila chub. The take will occur in the occupied habitat of
Gila chub above the barrier on Spring Creek during times when stocked rainbow trout move
upstream of the barrier.

The amount of the incidental take can be anticipated by the surrogate measure of number of
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stocked rainbow trout present in the occupied habitat during the Gila chub. Stocked trout can
usually be distinguished from wild trout by experienced observers, so identification of any trout
captured can be accomplished in the field. Based on past survey data from the occupied habitat
of Gila chub in Spring Creek that has documented few nonnative species (and no rainbow trout)
present, we consider the presence of stocked rainbow trout to be a rare event in occupied Gila
chub habitat, so we anticipate that take of Gila chub would not occur every year. The amount of
incidental take will be exceeded if any stocked rainbow trout are found in occupied Gila chub
habitat above the barrier in Spring Creek in any two survey efforts as described in the terms and
conditions.

EFFECT OF THE TAKE

In this biological opinion, the FWS determines that this level of anticipated take is not likely to
result in jeopardy to the species or destruction or adverse modification of critical habitat for the
reasons stated in the Conclusions section.

REASONABLE AND PRUDENT MEASURES and TERMS AND CONDITIONS (as
appropriate)

The following reasonable and prudent measures are necessary and appropriate to minimize take
of Gila chub:

1. AGFD shall monitor Spring Creek to determine if stocked rainbow trout are present
above the barrier.

2. AGFD shall monitor incidental take resulting from the proposed action and report to
the FWS the findings of that monitoring.

TERMS AND CONDITIONS

In order to be exempt from the prohibitions of section 9 of the Act, WSFR must comply with the
following terms and conditions, which implement the reasonable and prudent measures described
above and outline required reporting/monitoring requirements. These terms and conditions are
non-discretionary. Implementation of these terms and conditions is part of the CAMP.

The following term and condition implements reasonable and prudent measure #1 for Gila chub:

1. AGFD shall survey the occupied Gila chub habitat on public lands in Spring Creek
above the barrier when habitat conditions are conducive to rainbow trout persistence
in two years during the 10-year period. If any stocked rainbow trout are found, these
will be documented and removed from the stream and an additional survey to locate
stocked rainbow trout will be implemented in the following year.

The following term and condition implements reasonable and prudent measure #2 for Gila chub:
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1. Inyears when incidental take monitoring occurs, AGFD shall submit to WSFR a
report of that monitoring either with the annual report on implementation of the
CAMP, or, if there is no CAMP report scheduled for that year, by the due date
normally set for the delivery of the CAMP report. WSFR will submit the incidental
take monitoring report to AESO within the timeline set for reporting on
implementation of the CAMP.

Review requirement: The reasonable and prudent measures, with their implementing terms and
conditions, are designed to minimize incidental take that might otherwise result from the
proposed action. If, during the course of the action, the level of incidental take is exceeded, such
incidental take would represent new information requiring review of the reasonable and prudent
measures provided. WSFR, using information provided by AGFD, must immediately provide an
explanation of the causes of the taking and review with the AESO the need for possible
modification of the reasonable and prudent measures.

Disposition of Dead or Injured Listed Species

Upon locating a dead, injured, or sick listed species initial notification must be made to the
FWS's Law Enforcement Office, 2450 W. Broadway Rd, Suite 113, Mesa, Arizona, 85202,
telephone: 480/967-7900) within three working days of its finding. Written notification must be
made within five calendar days and include the date, time, and location of the animal, a
photograph if possible, and any other pertinent information. The notification shall be sent to the
Law Enforcement Office with a copy to this office. Care must be taken in handling sick or
injured animals to ensure effective treatment and care, and in handling dead specimens to
preserve the biological material in the best possible state.

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 endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information.

1. As identified in the CAMP, AGFD will work with AESO and partners to develop and
implement a recovery plan for the Gila chub. As part of that effort, conservation needs
for the species relative to nonnative fish species will be identified and included in the
plan.

2. We recommend that AGFD continue efforts to work with the landowners at Williamson
Valley Wash and Spring Creek to obtain access for surveys and management actions for
the Gila chub populations there.

3. We recommend that AGFD continue monitoring of the Red Tank Draw Gila chub
population, and evaluate the potential for a barrier to exclude nonnative fishes from the
stream.

4. We recommend that AGFD continue to work with BLM and FWS to eliminate nonnative
species from the Las Cienegas NCA and drainages that feed into it.
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5. We recommend that AGFD continue to work with the Forest Service and FWS to
conserve other populations of Gila chub in Arizona.

In order for the AESO to be kept informed of actions minimizing or avoiding adverse effects or
benefiting listed species or their habitats, the AESO requests notification of the implementation
of any conservation recommendations.

Gila topminnow (Poeciliopsis occidentalis occidentalis)
DESCRIPTION OF THE PROPOSED ACTION

Natural populations and reintroduced populations of Gila topminnow may be affected by
stocking actions in the Agua Fria River, the lower Salt River, Middle and Lower Verde River
and Santa Cruz River (Table 5). No stocking sites are directly into Gila topminnow habitats, for
effects to occur, stocked fish must either move into Gila topminnow habitats or the Gila
topminnow move out of their habitats into the stocking reach. New stocking sites or new species
proposed for continuing stocking sites are indicated by a *.

Table 5: Stocking sites, sportfish species proposed for stocking, and potentially affected Gila
topminnow populations. An (R) indicates a re-established population.

Stocking Species proposed for Species population affected

complex/site stocking

Agua Fria

Fain Lake ONMY, SAFO, SATR, Lousy Canyon (R)
ONCL, LEMA, MISA, POAN, | Larry Canyon (R)
ICPU Tule Creek(R)

Lynx Lake ONMY, SAFO, SATR, Lousy Canyon (R)
ONCL, LEMA, MISA, POAN, | Larry Canyon (R)
ICPU Tule Creek (R)

Lower Salt River

Canyon Lake ONMY, SAVI, MIDO, MISA, | Unnamed #68 (R)
PONI Charlebois Spring (R)

Saguaro Lake ONMY, SAVI, MIDO, MISA, | Hidden Water Spring (R)
PONI

Verde River

Middle Verde River | OMNY Fossil Creek (R)

East Verde River ONMY Fossil Creek (R)

Green Valley Lake ONMY Fossil Creek (R)

Santa Cruz River

Parker Canyon Lake | ONMY, ICPU, LEMA, LEMI | San Rafael Valley

Patagonia Lake ONMY Sonoita Creek
Cottonwood Spring
Monkey Spring
Redrock Canyon
Fresno Canyon




Final BCO 22410-2008-F 0486
93

Coal Mine Canyon

Pefia Blanca Lake ONMY Santa Cruz River

Conservation measures included in the proposed action

Within three years, the AGFD shall convert to triploid rainbow trout for all AGFD hatchery
stockings with the exception of closed systems and urban lakes. While sterility of triploid
rainbow trout is not absolute, this conversion will significantly reduce the opportunity for
stocked rainbow trout to contribute to maintenance of any wild population in the vicinity of wild
or reintroduced populations of Gila topminnow.

Within three years, the AGFD shall conduct a statewide live bait (bait fish and tiger salamanders)
use assessment and risk analysis to develop recommendations to amend live bait management.
The AGFD shall present these recommendations to the Arizona Game and Fish Commission
(AGFC) for implementation consideration.

Within three years, AGFD shall review and update existing outreach programs addressing use of
live bait to ensure they are adequately informing the public about capture, use, and proper
disposal of live bait species.

Within three years, the AGFD shall review the existing angler information concerning the
restrictions on transport and use of tiger salamanders at Parker Canyon Lake and modify the
information as deemed appropriate to increase angler awareness that such transport and use are
harmful.

Within three years, the AGFD shall review and update existing outreach programs on the risks to
native aquatic species from the transport of nonnative aquatic species (sportfish, baitfish, other
fish species, amphibians, invertebrates, and plants) to ensure they are adequately informing the
public of the harmful nature of such actions, and means they can take to reduce or prevent
inadvertent transport of such nonnative species.

STATUS OF THE SPECIES (rangewide and/or recovery unit)
Listing

Gila topminnow was listed as endangered in 1967 without critical habitat (32 FR 4001). Only
Gila topminnow populations in the United States, and not in Mexico, are listed under the ESA.

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the Gila topminnow. This information was taken from the 1984
recovery plan (USFWS 1984), the draft revised Gila topminnow recovery plan (Weedman 1998),
and references cited in the plans. For additional information about the Gila topminnow see
Desert Fishes Team (2003), Minckley (1999), Hedrick et al. (2001), and (Voeltz and Bettaso
2003). Information in these documents is incorporated by reference.
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Life history

Gila topminnow is a live-bearing minnow species with females reaching two inches and males
one inch. Breeding is primarily from March to August; however pregnant females may be found
at any time of year in habitats supported by warm springs. Brood time is 24-28 days, and young
Gila topminnow may take a few weeks to a few months to mature. Gila topminnow is short-
lived, with an average life span of less than a year.

Gila topminnow is an opportunistic feeder on bottom debris, vegetation, amphipods, and insect
larvae.

Habitat use

Gila topminnow use shallow shorelines and slackwater areas of small streams, springs, and
marshes. They concentrate in protected inlets, shoreward of sandbars or debris, or associated
with aquatic or streamside vegetation. They are tolerant of a wide range of temperature and
water chemistry.

Current distribution

As of 2008, Gila topminnow existed in nine of the 16 recent natural populations and in 21
reintroduced localities (USFWS 2008a). Two of the natural populations are contaminated by
nonnative fish species. Voeltz and Bettaso (2003) reported that three of 18 extant reintroduced
populations (as of 2003) were contaminated by nonnative fish species. Additional
reintroductions by the Gila River Basin Native Fishes Conservation Program of Gila topminnow
were made since 2008 (Robinson 2010).

Threats

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
nonindigenous fishes (Miller 1961, Minckley 1985). Other listed fish suffer from the same
impacts (Moyle and Williams 1990).

Conservation actions

As part of their ongoing commitment to conservation for this species, AGFD is an active
participant in implementation of the Gila topminnow recovery plan. Conservation measures
under the Gila River Basin Native Fishes Conservation Program are underway in the range of the
species and include creation of reestablishment areas through barrier construction and chemical
renovation to remove nonnative species. Gila topminnow is also a covered species in the
Horseshoe-Bartlett Habitat Conservation Plan (SRP 2008) for the Verde River. In addition, the
Safe Harbor Agreement for Gila topminnow and desert pupfish allows private individuals in
Arizona to establish populations of this species for conservation purposes.
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Previous consultations

Section 7 consultations on Gila topminnow include programmatic efforts for Forest Land
Management Plans that address watershed management and multiple uses (livestock grazing,
timber harvest, recreation, and other issues), and more site-specific efforts that are more focused
on implementing recovery actions such as barrier construction and stream renovations.
Biological opinions on actions potentially affecting Gila topminnow may be found at our website
www.fws.gov/southwest/es/arizona in the Section 7 Biological Opinion page of the Document
Library.

ENVIRONMENTAL BASELINE [in the action area]

The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action 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 which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
platform to assess the effects of the action now under consultation.

Description of the Action Area

The stocking sites and affected Gila topminnow populations are located in disjunct locations of
several watersheds. There are both natural and reintroduced populations potentially affected by
the proposed action. Instead of defining several action areas, we define one for the natural
populations in the Santa Cruz River Basin, and one collective assessment for reintroduced
populations in the Agua Fria, lower Salt River, and Middle/Lower Verde River.

Reintroduction sites

A. Status of the species and critical habitat within the action area

Gila topminnows were stocked into the reintroduction sites listed in Table 5 as conservation
actions to move toward recovery of the species. Except for Fossil Creek, all the listed
reintroduction sites maintain self-sustaining populations as of the last time they were evaluated.
All reintroduction sites currently have a natural or man-made barrier at the lower end of the
stream reach that prevents the upstream movement of nonnative fish.

B. Factors affecting species environment and critical habitat within the action area

None of the reintroduction sites in Table 5 is contaminated by nonnative fish species (Voeltz and
Bettaso 2003, Robinson 2010). All sites are on Federal lands (Forest Service or Bureau of Land
Management) and watersheds are managed for multiple uses under the relevant land
management plan or resource management plan. Flooding may affect these populations by
altering the stream conditions and displacing individuals. Drought is also a concern, since most
of these sites are small areas in the headwaters of small streams.
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EFFECTS OF THE ACTION

Effects of the action refer to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated and interdependent with
that action, that will be added to the environmental baseline. 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.
Indirect effects are those that are caused by the proposed action and are later in time, but are still
reasonably certain to occur.

As referenced previously, Appendix D contains compiled information on the effects of nonnative
stocked sportfish species to native fish species. Additional discussions on the effects of
nonnative stocked sportfish species to the Gila topminnow are in the Gila topminnow the
recovery plan (USFWS 1984) the draft revised recovery plan (Weedman 1998), background
documents for the Central Arizona Project consultations (USFWS 2001, 2002), and the Safe
Harbor biological opinion (USFWS 2008c). The following discussion of effects is only a brief
summary of the potential for predation and/or competition by the stocked sportfish on Gila
topminnow.

The effects of the proposed action of stocking sportfish into the stocking sites hydrologically
connected to upstream reintroduction sites is primarily predation on any Gila topminnow that
leaves the reintroduction site due to natural flow events that cause it to reach the stocking site.
Some of the stocked sportfish species, particularly black crappie, channel catfish, largemouth
bass, and smallmouth bass are more likely to be predators on small fish than the other stocked
species. However, there is potential for predation on Gila topminnow from any of the stocked
species. Competition for food and space may also occur in shallow water habitats where Gila
topminnow would be located that also provides these resources to the stocked sportfish.

The number of times and the specific locations where Gila topminnow may be exposed to
stocked sportfish species is uncertain. Gila topminnow are adapted to normal hydrological
cycles in desert streams, however, they may still be displaced downstream if suitable low-
velocity refuge sites are not available. In some cases, particularly on the Agua Fria River and
Middle/Lower Verde River, the stocked fish species must be transported by high flows or move
themselves through connected waterways to be present at the inflow area from the reintroduction
site; thus, both Gila topminnow and stocked sportfish species must move or be moved for co-
occurrence to take place at some sites. The specific analysis for these sites is described below.

Agua Fria River

Stocked sportfish from Fain and Lynx Lake may be transported downstream in the Agua Fria
River toward the confluences with Larry Creek, Lousy Canyon and Tule Creek. Lynx Lake
spilled during the spring runoff in 1999, 2005, 2007, and 2009. High flows were documented at
downstream USGS gages during the spring in 2005 and 2009. The distance from the confluence
of Lynx Creek and the Agua Fria River to the confluences with Larry Creek and Lousy Canyon
is well over 30 miles, and it is an additional 15 or more miles to the confluence with Tule Creek
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at the uppermost end of Lake Pleasant. Flood flows from the headwaters of the Agua Fria River
may also correspond with high flows in one or more of the reintroduction sites that could
displace Gila topminnow.

Gila topminnow stocked into Larry Creek and Lousy Canyon were considered likely to disperse
downstream to the confluence with the Agua Fria River (USFWS 1998). The presence of
nonnative species (mosquitofish and green sunfish) at the confluence was noted in the biological
opinion for the reintroduction, and the Agua Fria River was considered not to be suitable habitat
for Gila topminnow, and any Gila topminnow that reached there would be lost to nonnative
fishes or other physical conditions in the river.

The 1998 biological opinion for Larry Creek and Lousy Canyon (USFWS 1998) (there is no
such consultation for Tule Creek) did not discuss the potential for stocked sportfish to be in the
Agua Fria River at the confluences. At the time of the 1998 biological opinion, Lynx Lake was
already stocked with all the sportfish species included in the proposed action except largemouth
bass and white crappie, and largemouth bass were already present likely due to an illegal
stocking action. At the same time, Fain Lake was already being stocked with rainbow trout and
channel catfish. Since Lynx Lake drains into Fain Lake, stocked species from Lynx Lake can
access Fain Lake. Largemouth bass and bluegill are two species that had not been stocked into
Fain that may have come from Lynx prior to 1999. Aside from mosquitofish and green sunfish,
no other nonnative fish species were specifically mentioned in the 1998 biological opinion;
however, other species were known to be present in the Agua Fria River at the time. In addition,
the presence of stocked warmwater species, including white crappie, in Lake Pleasant was also
known and likely was a contributing factor to the mainstem Agua Fria River not deemed suitable
habitat for Gila topminnow in 1998.

In summary, while there is a potential for Gila topminnow to be exposed to stocked sportfish,
that potential is low and the individuals are presumed to be lost to resident nonnative fish once
they access the Agua Fria River. The loss of these individuals does not compromise the overall
health and survival of the reintroduction populations.

Canyon and Saguaro Lake

Gila topminnow from the two sites on Canyon Lake and the one site on Saguaro Lake may enter
the lakes during runoff periods. Because of the natural barriers, once Gila topminnows leave the
reintroduction sites they are unable to return. There is no biological opinion covering these sites,
and it unlikely that the determination to put Gila topminnow into these isolated locations
considered the presence of predators in the downstream lakes. However, the focus was on
developing areas where Gila topminnow could live without nonnative predators reaching them,
and considerations of effects to Gila topminnow that left the safe areas was less of a concern.
Only one species not already stocked into the lakes at the time of the establishment of these
reintroductions is proposed for stocking; that is the smallmouth bass. Smallmouth bass were
present in the lakes before the 1980s (Minckley 1973) but were not officially stocked until 2007.
The downstream dispersal of Gila topminnow into Canyon or Saguaro lakes has never been
documented to occur; however, the small size of the Gila topminnow makes finding any
individuals unlikely. The episodic nature of high flows reduces the opportunity for their transport
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down to the lake and exposure to stocked sportfish.

In summary, there is a reasonable potential for Gila topminnow to be exposed to stocked
sportfish and the individuals are presumed to be lost to stocked sportfish or other resident
nonnative species once they reach Canyon or Saguaro Lake. The loss of these individuals does
not compromise the overall health and survival of the reintroduction populations.

Middle/Lower Verde River

Gila topminnow from Fossil Creek may enter the Verde River during runoff periods. The barrier
on Fossil Creek was funded by the Gila River Basin Native Fishes Conservation Program, and a
barrier on Lime Creek will be funded by Salt River Project under their Horseshoe and Bartlett
Reservoirs HCP. Once Gila topminnows leave the sites, they are unable to return due to the
barriers. Lime Creek is a small tributary that enters the Verde River in Horseshoe Reservoir well
downstream of any stocking site. Fossil Creek enters the Verde River between the West Clear
Creek and East Clear Creek. The nearest stocking site to Fossil Creek is West Clear Creek, over
20 miles upstream. The Middle Verde and Green Valley Lake sites are within 30 miles. The
species of concern are rainbow trout from all sites. Rainbow trout were stocked into the
Middle/Lower Verde River sites prior to Gila topminnow stockings into Fossil Creek.

Rainbow trout from West Clear Creek, Middle Verde River, Oak Creek and Wet Beaver Creek
have a permanent water connection to the confluence with Fossil Creek. The East Verde River is
not perennial from the stocking site in the upper reaches to the confluence with the Verde River,
but it is periodically connected. Few rainbow trout from these stockings are likely to be at the
confluence with Fossil Creek due to distance and seasonal water temperatures that will not
support rainbow trout year round (there are no permanent populations of rainbow trout in this
reach of the Verde River). Rainbow trout from Green Valley Lake can reach the Fossil Creek
confluence when that lake spills and move down the East Verde River with the high flows. In
the Verde River they will not persist due to high temperatures in the summer.

In summary, there is some potential for Gila topminnow from the Fossil Creek conservation site
to be exposed to stocked rainbow trout during the winter-spring period if topminnows move out
of Fossil Creek and stocked trout have moved to the confluence of the Verde River with Fossil
Creek. These individuals are considered lost to resident nonnative species once they reach the
Verde River. The loss of these topminnows does not compromise the overall health and survival
of the reintroduced population.

Natural Populations

Three stocking sites, Parker Canyon Lake, Patagonia Lake, and Pefa Blanca Lake are in the
vicinity of natural Gila topminnow populations.

A. Status of the species and critical habitat within the action area

The Santa Cruz River basin contains most of the remaining natural populations of Gila
topminnow. The Sonoita Creek subbasin maintains populations in the mainstem of the creek
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above and below Patagonia Lake and in several tributaries (Coal Mine Canyon, Cottonwood
Spring, Fresno Canyon, Monkey Spring, and Sonoita Creek). In the San Rafael Valley, Gila
topminnows are found in springs and the Santa Cruz River near Lochiel. Gila topminnows are
also in the mainstem Santa Cruz downstream of Nogales near Tumacacori. As of 2008, these
populations were extant; with two populations having nonnative species present (San Rafael and
Sonoita Creek) (USFWS 2008a). The 2008 biological opinion for the Central Arizona Project
provides information on the status of the species in the Santa Cruz drainage (USFWS 2008a).

B. Factors affecting the species’ environment and critical habitat within the action area

The draft recovery plan (Weedman 1999) identifies threats to the Gila topminnow populations in
the action area from habitat destruction through groundwater pumping, improper land
management that leads to channel incision and draining of cienegas, and the spread of nonnative
aquatic species, particularly mosquitofish, but also potential predators such as largemouth bass.
Ongoing drought is also a concern, as most Gila topminnow habitats in the action area are in
small springs and streams. Conservation measures under the Gila River Basin Native Fishes
Conservation Program are underway in the action area. In addition, the Safe Harbor Agreement
for Gila topminnow and desert pupfish allows private individuals in the action area to establish
populations of this species for conservation purposes.

EFFECTS OF THE ACTION
Parker Canyon Lake

Annual stocking of 45,000 rainbow trout from October to April would result in this species
persisting in the lake through the year but no recruitment to create a self-sustaining population is
expected. Bluegill, redear sunfish, and channel catfish would only be stocked to augment the
fishery or after catastrophic events had significantly reduced the extant self-sustaining
populations. Parker Canyon Lake does spill, with flood flows reaching the Santa Cruz River in
Mexico. Under normal circumstances, there is perennial water below the dam due to spring
inputs, and except for another short perennial reach, the rest of the drainage is ephemeral and
does not support fish. At the confluence with the Santa Cruz River, there is a channel through
the agricultural fields to convey flood waters downstream. The perennial area below the dam
does maintain warmwater nonnative fish, including largemouth bass (not proposed for stocking),
and bluegill (which is proposed for stocking). No channel catfish have ever been found in the
perennial reach.

The nearest populations of Gila topminnow are 18 miles up the Santa Cruz River in the San
Rafael Valley. Gila topminnow have not been found near the confluence area with the Parker
Canyon drainage, and individuals of the stocked sportfish species have not been found in Gila
topminnow habitats in the San Rafael Valley. The potential for exposure of Gila topminnow to
stocked sportfish or their progeny from Parker Canyon Lake is very low and effects to the
topminnow populations in the San Rafael Valley are unlikely to occur.

Patagonia Lake
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Annual stocking of 30,000 rainbow trout from November to March would result in this species
persisting in the lake during the winter, but not through the summer when temperatures are too
warm for rainbow trout to persist. While present in the lake, rainbow trout can move upstream
when inflows are present, and below when water spills or is released to maintain water rights
from Patagonia Lake. Perennial flows are present above and below the lake during the time
rainbow trout would be present. AGFD survey data have not documented rainbow trout
downstream of the lake, but one was found in Sonoita Creek upstream of the lake. Gila
topminnows occupy sites both up-and-downstream of the lake. Upstream sites in Cottonwood
Spring are protected by a barrier, but Sonoita Creek sites are not protected by barriers, and under
some hydrological conditions, rainbow trout may be able to move up the creek toward the
Sonoita Creek sites. Downstream, any Gila topminnow in Sonoita Creek is immediately
vulnerable to any rainbow trout that moves out of the reservoir, while those in Coal Mine
Canyon and Fresno Canyon are above barriers. However, any Gila topminnow above a barrier in
the vicinity of Patagonia Lake can move out of the protected reach and be at risk of competition
or predation from nonnative species including rainbow trout. Gila topminnow are small enough
to be at risk of predation. While Gila topminnow prefer to live in shallow, quiet-water situations
where it is less likely they would encounter rainbow trout, in the main channel of Sonoita Creek
such habitats may not be available and Gila topminnow may come into contact with rainbow
trout in pools where trout are more likely to be located. Competition for food and possible
predation on Gila topminnow by rainbow trout may occur in those circumstances.

Pefia Blanca Lake

Annual stocking of 45,000 rainbow trout from November to March would result in this species
persisting in the lake during the winter when it may be most likely to spill. High precipitation
events in the winter of 2009-2010 caused the near-empty lake to fill and spill down toward the
Santa Cruz River. The drainage below the lake is ephemeral; flowing only during spring runoff
or monsoon storms and is approximately seven miles from the confluence with the Santa Cruz
River, which is perennial at this location due to treated effluent release from the Nogales sewage
treatment plant. Water quality in this reach of the Santa Cruz River was poor; however,
improvements in the effluent stream due to the upgraded treatment plant have improved water
quality, although the permanent water may not reach as far upstream as it did prior to the
improvements. The Gila topminnow population in the Santa Cruz River in Arizona is
documented both upstream and downstream of the confluence, most recently in 2003.
Conditions in the Santa Cruz River are not conducive to provide habitat for rainbow trout during
the colder months as it tends to be shallow, but they could persist until the water warmed up and
exceeded their thermal tolerance. If rainbow trout were present, there is an opportunity for
competition with or predation on Gila topminnow, as we expect Gila topminnow to reestablish in
this part of the Santa Cruz. Due to the seasonality of rainbow trout presence, the amount of
competition or predation is likely to be very limited.

CUMULATIVE EFFECTS

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

Parker Canyon Lake and Pefia Blanca Lake are on lands managed by the Coronado National
Forest so most activities that could potentially affect Gila topminnow are Federal activities and
subject to additional section 7 consultations. Patagonia Lake is on Arizona State Parks lands.
We are not aware of any upcoming non-Federal activities that may affect Gila topminnow in the
vicinity of the lake; although conservation work for the Gila topminnow under the Gila River
Basin Native Fishes Conservation Program is underway.

Use of live baitfish is not allowed at Parker Canyon Lake or Pefia Blanca Lake. Threadfin shad
are allowed at Patagonia Lake. Waterdogs (tiger salamanders) are legal at Patagonia Lake and
Pefia Blanca Lake. None of these bait species are usually used for stocked rainbow trout, so the
impetus to create populations of these species in the vicinity of the lakes to use for fishing for
rainbow trout is limited.

Cross-border violation (CBV) activity in southern Arizona has resulted in route proliferation, off-
highway vehicle activity, increased human presence in backcountry areas, discarded trash,
abandoned vehicles, cutting of firewood, illegal campfires, and increased chance of wildfire.
Additionally, contamination of water sources, including stock tanks used for bathing or waste
disposal is of concern for the Gila topminnow.

Non-site specific effects

The act of stocking fish obtained from AGFD hatcheries or other sources has the potential to
introduce unwanted aquatic organisms to the receiving water (see discussion in Area-Wide
analysis). The use of hatchery and operational protocols for the movement of stocked species is
designed to reduce the opportunity for the transmission of other nonnative fish species, parasites,
or diseases via stocking actions. AGFD describes those protocols in the BA, and that
information is incorporated here by reference.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. Parker Canyon and
Patagonia lakes were illegally stocked with sportfish species, and all three have other illegally
stocked nonnative fish such as bullheads and green sunfish. The Area-Wide Analysis discusses
this effect in more detail.

Disease and parasites are additional threats to Gila topminnow populations. Parasites may be
introduced incidentally with the spread of nonnative species. Transmission may occur via
introduced fish species, and bait species used for angling. Such species include fish, crayfish, and
waterdogs (tiger salamanders). Asian tapeworm, introduced from Asia through grass carp
introductions was first documented in the Virgin River basin in 1979 (Heckmann et al. 1986),
probably carried there by red shiner. It appeared in the Little Colorado River in Grand Canyon
by 1990 (Clarkson et al. 1997), and was found in the Gila River Basin on the Gila River near
Ashurst-Hayden Dam in both carp and red shiner (USFWS 2002). Cyprinid fishes are a
definitive host of Asian tapeworm; so many native species in Arizona are at risk (Yaqui
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topminnow, the other subspecies of Sonoran topminnow, has been infected with Asian tapeworm
[USFWS 2008a]). Anchor worm originated in Asia and was spread in the United States through
the trade in goldfish (Hoffman and Schubert 1984). This parasite is now widespread in the
Colorado and Gila River basins and is affecting a number of native fish species (Wilson et al.
1966, Robinson et al. 1998, Weedman et al. 1996). Anchor worm can be spread by stocking
infected fish (Hart 1999). Ich is a widespread parasite of fish that often occurs in hatchery fish
populations and is also found in the wild. Both of these parasites can adversely affect Gila
topminnow. Susceptibility and concomitant impacts of disease and parasites may be exacerbated
by stress due to habitat degradation and habitat loss.

CONCLUSION

After reviewing the current status of Gila topminnow, the environmental baseline for the action
area, the effects of the proposed sport fish stocking and the cumulative effects, it is the FWS's
biological opinion that the action, as proposed, is not likely to jeopardize the continued existence
of the Gila topminnow. No critical habitat has been designated for this species; therefore, none
will be affected.

We present this conclusion on Gila topminnow for the following reasons:

e Conservation (reintroduced) populations are all isolated from stocked sportfish moving
upstream into occupied habitat. While there is a risk to any Gila topminnow that moves
downstream from the secure habitat to be exposed to a stocked sportfish or its progeny,
that risk is low. Further, Gila topminnows that move out of the secure habitat cannot re-
access the habitat and are assumed lost to the conservation population. This loss is not
likely significant to the stability and success of the conservation population.

e The risks of exposure to stocked sportfish or their progeny at the three stocking sites with
natural Gila topminnow populations nearby are very low at Parker Canyon Lake, and
somewhat more likely for Pefia Blanca Lake and Patagonia Lake. The seasonality of
rainbow trout stocking at these two lakes, and the physical conditions at the Gila
topminnow-occupied sites during the period of exposure limit the potential for adverse
interactions. Particularly below Patagonia Lake, there is opportunity for exposure to Gila
topminnow from escaped rainbow trout. The number of such potential encounters is
likely to be low, and not result in significant adverse effects to the Gila topminnow
populations.

e The proposed action does not result in any additional effects from stocked sportfish that
are not already part of the environmental baseline. These effects are expected to continue
at their present level over the 10-year period covered by this consultation.

The conclusions of this biological opinion are based on full implementation of the project as
described in the Description of the Proposed Action section of this document, including any
Conservation Measures that were incorporated into the project design.

INCIDENTAL TAKE STATEMENT
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Section 9 of the Act and Federal regulations 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.

AMOUNT OR EXTENT OF TAKE

In determining if incidental take is likely to occur as a result of a proposed action, two conditions
must be met; the listed species must be reasonably certain to occur in the location where the take
would occur, and, the proposed action must be reasonably certain to result in take. In
determining whether or not incidental take would occur at each stocking site, our analysis first
considered if both conditions were met.

We are unable to meet the two conditions for incidental take for the following sites and reasons:

e (Conservation populations: For Gila topminnow to be exposed to stocked sportfish, they
must move out of the reintroduction sites downstream to the stocking sites. Gila
topminnow, like most native fish species, is fairly resistant to movement during high
flows; however, it can be expected that some individuals would be displaced
downstream. The number of such individuals transported from any reintroduction site is
unknown, but is not likely to be significant. The first condition is met; however, it would
be difficult to document the presence of Gila topminnow in the stocking sites. Numerous
nonnative predators are present in the stocking sites in addition to the stocked sportfish,
including wild populations of the warmwater sportfish species proposed for stocking. The
stocked rainbow trout are less likely to be active predators on Gila topminnow than the
resident warmwater fish populations. We are unable to be reasonably certain that any
predation on Gila topminnow would be the result of the proposed action, thus cannot
meet the second condition.

e Natural populations: At Parker Canyon Lake, Patagonia Lake, and Pefia Blanca Lake,
Gila topminnows are not present at the stocking sties. For exposure to occur stocked
sportfish would have to leave the stocking sites and access occupied Gila topminnow
habitats. For Parker Canyon Lake and Pefa Blanca Lake, exposure is unlikely to occur
due to physical constraints on access to the San Rafael Valley and Santa Cruz River
occupied habitats, thus the first and second conditions are not met. For Patagonia Lake,
rainbow trout can move out of the lake downstream to the confluence with Fresno



Final BCO 22410-2008-F 0486
104

Canyon and Gila topminnow can move down Fresno Canyon. As discussed under
conservation populations, the first condition is met; however, there are warmwater
predators present in this portion of Sonoita Creek. We are unable to be reasonably certain
that any predation on Gila topminnow would be the result of the proposed action, thus
cannot meet the second condition.

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 endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information.

In the CAMP included as part of the proposed action for this consultation, AGFD identified a
commitment to implementation of the recovery plan or other recovery/conservation strategies for
Gila topminnow contingent upon CAMP funding availability as described in the Program
document. The ability to implement recovery actions for Gila topminnow under the auspices of
the CAMP provides conservation benefits to Gila topminnow that may not be otherwise realized.

In order for the AESO to be kept informed of actions minimizing or avoiding adverse effects or
benefiting listed species or their habitats, the AESO requests notification of the implementation
of any conservation recommendations.

Gila trout (Onchorhynchus gilae)
DESCRIPTION OF THE PROPOSED ACTION

Gila trout were stocked as conservation populations in 2009 into Grapevine Spring, a tributary of
Big Bug Creek which confluences with the Agua Fria River north of Mayer (Fain Lake and Lynx
stocking sites); and Frye Creek, a stream in the Pinalefio Mountains that feeds the Frye Mesa
Lake stocking site. Gila trout will be stocked into Frye Mesa Lake under the proposed action.
Table 6 lists the stocking sites. New stocking sites or new species proposed for continuing
stocking sites are indicated by a *.

Table 6: Stocking sites, sportfish species proposed for stocking, and potentially affected Gila
trout populations.

Stocking Species proposed for Species population affected (R
complex/site stocking = reestablished)
Agua Fria River
Fain Lake ONMY,SAFO, SATR, LEMA, | Grapevine Spring (R)
MISA, POAN, ICPU
Lynx Lake ONMY, ONCL, SAFO, Grapevine Spring (R)
SATR, LEMA, MISA, POAN,
ICPU
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Gila River

Frye Mesa Lake ONMY, ONGI*, SAFO, Frye Creek (R)
SATR

STATUS OF THE SPECIES AND CRITICAL HABITAT (rangewide and/or recovery unit)
Listing

The Gila trout was listed as an endangered species under the 1966 Federal Endangered Species
Preservation Act and endangered status continued under the 1973 Endangered Species Act. Gila
trout was downlisted to threatened in 2006 based on significant improvements to the species
status through implementation of the Recovery Plan that allowed for downlisting.

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the Gila trout. This information was taken from the 2003 recovery
plan (USFWS 2003) and the 2006 reclassification final rule (71 FR 40657; USFWS 2006).
Information in these documents is incorporated by reference.

Life history

Spawning of Gila trout occurs mainly in April, with temperatures of 46°F. Day length may also
be a cue for spawning to initiate. Females reach maturity at age two to four, at about six inches
or greater. Males reach maturity at age two or three and at approximately the same size.

Gila trout are primarily insectivorous with adult dipterans, aquatic insect larvae or nymphs, and
aquatic beetles commonly taken. Gila trout may also be somewhat piscivorous. In streams, they
establish a feeding hierarchy in the pools and larger fish would chase away smaller fish.

Habitat use

Adult Gila trout are mainly found in pools, particularly those over one foot deep with low
velocity areas adjacent to higher velocity waters where the individual may forage but not be
exposed to the higher velocity waters. Large woody debris is an important component for both
pool formation and cover. Subadults are primarily found in riffles.

Current distribution

The four original pure populations have been replicated at least once; Main Diamond four times,
South Diamond once, Whiskey Creek once, and Spruce Creek three times. Two of the Spruce
Creek replicates are in Arizona, of which one, Dude Creek, is known to have failed. The other,

in Raspberry Creek, may also have failed since no fish were seen in 2007.

Threats
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The Gila trout remains threatened by land management actions and the spread of nonnative
aquatic species. As identified in the final rule reclassifying the species to threatened, improper
livestock grazing, timber harvest, wildfire, and effects from the introduction of nonnative aquatic
organisms continue to be of concern. For nonnative aquatic organisms effects can be from
competition and predation with newly arrived species, hybridization with conspecific rainbow
trout, and the transmission of parasites and diseases through the introduction of nonnative
aquatic species. An example of the latter is the presence of bacterial kidney disease in nonnative
brown trout.

Conservation actions

Conservation actions for the Gila trout include replicating populations into secure streams that
have barriers and were chemically treated to remove nonnative species. Expansion of the species
into historical range in Arizona is continuing to promote recovery of the species.

Previous consultations

Section 7 consultations on Gila trout include programmatic efforts for Forest Land Management
Plans that address watershed management and multiple uses (livestock grazing, timber harvest,
recreation, and other issues), and more site-specific efforts that are more focused on
implementing recovery actions such as barrier construction and stream renovations. Biological
opinions on actions potentially affecting Gila trout in Arizona may be found at our website
www.fws.gov/southwest/es/arizona in the Section 7 Biological Opinion page of the Document
Library.

ENVIRONMENTAL BASELINE [in the action area]

The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action 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 which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
platform to assess the effects of the action now under consultation.

Description of the Action Area

The Gila trout was reintroduced into two streams in Arizona in 2009 to contribute to recovery
and into Frye Mesa Lake to provide for sportfishing opportunities in 2010. Each of those
reintroduction sites is connected with sportfish stocking sites included in the proposed action.
Because these two areas are disjunct, they form two action areas.

The action area for the Grapevine Creek reintroduction site is from Grapevine Springs to the
Agua Fria River from Lynx Lake to the USGS stream gage at Mayer. This site was chosen as it
is 700 feet downstream of the Agua Fria River confluence with Big Bug Creek, and is at the end
of the perennial flow reach due to diversions upstream at the Perry Canal. Grapevine Creek, a
tributary to Big Bug creek, has perennial flows for over 1 mile of stream. Flows become
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intermittent beyond this point for approximately 0.6 mile and then the stream is dry for over
three miles to the confluence of Big Bug Creek. Big Bug Creek is intermittent during the
summer months and there are no records of fish in the creek. If a trout did move downstream in
an extreme precipitation and flow event, it would not persist in either Big Bug Creek or the Agua
Fria due to temperatures above critical tolerance levels and lack of habitat (J. Carter, AGFD,
pers. com.).

The action area for the Frye Creek reintroduction site is Frye Creek from its headwaters at
Emerald Spring downstream to and including Frye Mesa Lake. Frye Creek is perennial above
the lake, and ephemeral below. During spring runoff or summer monsoon events that fill the
lake, water spills out down Frye Creek and is halted by levees before it reaches the Gila River.
Any fish that get washed out of the lake would not survive.

A. Status of the species and critical habitat within the action area

Grapevine Creek was historically fishless until November 4, 2009, when Gila trout were stocked
into the upper perennial section as a conservation action. If it becomes established, this
population counts towards recovery of the species. Subsequent stocking may occur over the
course of the next five to ten years. Because Gila trout are a Federal threatened species, AGFD
has the ability under the 4(d) rule of the Endangered Species Act to regulate take by allowing
limited utilization of reestablished populations as sport fisheries. Grapevine Creek is currently
closed to angling while the population becomes established; however, the potential of the Gila
trout population in Grapevine Creek to open to angling, once established may be considered in
the future if the population is large enough to sustain limited catch-and-release angling pressure.

Gila trout were stocked into Frye Creek upstream of the reservoir as a conservation action on
November 4, 2009. It is too early to determine survival of the stocked fish or establishment of a
recovery population in either site but these populations will be monitored to determine if the
species becomes established. Gila trout were stocked into Frye Mesa Lake in 2010 to create a
sportfishery.

Over the 10-year period covered by this consultation, it is anticipated that individual Gila trout
(stocked fish or their progeny) will move out of the reintroduction sites to either Big Bug
Creek/Agua Fria River or to Frye Mesa Lake. Gila trout will continue to be stocked into Frye
Mesa Lake as part of the proposed action.

B. Factors affecting the species’ environment and critical habitat within the action area

Both reintroduction sites were selected because they contained suitable physical habitat
conditions for Gila trout, and have few or no nonnative fish species present (Frye Creek was
renovated prior to the Gila trout stocking and Grapevine Creek was fishless). The same is not
true of portions of the action area outside the reintroduction sites, where nonnative warmwater
fish are in the Agua Fria River and nonnative coldwater fish are in Frye Mesa Lake.

The reintroduction sites are both on Federal land (Prescott and Coronado National Forests) and
land management on the watersheds is governed by the respective forest land management plan.
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Livestock grazing, recreation, and wildfire suppression activities may have effects to the two
reintroduction streams.

EFFECTS OF THE ACTION

Effects of the action refer to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated and interdependent with
that action, that will be added to the environmental baseline. 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.
Indirect effects are those that are caused by the proposed action and are later in time, but are still
reasonably certain to occur.

As referenced previously, Appendix D contains compiled information on the effects of
nonnnative stocked sportfish species to native fish species. Additional discussions on the effects
of nonnative stocked sportfish species to the Gila trout are in the recovery plan (USFWS 2003).
This document is incorporated by reference. The following discussion of effects is only a brief
summary of the potential for predation and/or competition by the stocked sportfish species on
Gila trout.

Recovery streams are managed for self-sustaining Gila trout populations and regular stocking is
not part of that management except with wild trout to initiate and augment the population as
needed until it becomes self-sustaining. Those recovery stocking actions are not part of the
proposed action. Gila trout stocked from the hatcheries for the specific purpose of providing
fishing opportunities are part of the proposed action for Frye Mesa Lake. Gila trout stocked for
recreational purposes as part of the proposed action are considered excess to the survival and
recovery of the species. Take of these stocked fish via harvest by anglers is allowed under the
section 4(d) rule contained in the designation of the Gila trout as a Threatened species. That rule
allows take of Gila trout if such take is in accordance with State law; in this case through
possession of a valid Arizona fishing license and trout stamp.

The effects analysis for the Gila trout is complicated by several factors, among them the 4(d) rule
that provides for the development of the recreational fishery. Evaluation of potential impacts to
Gila trout must include these factors. These scenarios relate only to effects to Gila trout; effects
of stocking Gila trout on other listed or candidate species will be addressed in the analysis of
effects for those species elsewhere in this BO. Each stocking site has a combination of these
factors to consider in the effects analysis.

1. Impacts from sport fish species co-stocked with Gila trout in non-recovery areas for the
intent of providing angling opportunity.

In Frye Mesa Lake, Gila trout would usually be stocked along with other nonnative trouts. As

described in Appendix D, impacts to stocked Gila trout from co-stocked sport fish species may
include predation or competition with all species (at various levels), and/or hybridization with

stocked rainbow trout.
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2. Impacts from stocked sport fish species to recovery Gila trout that escape from recovery
areas above barriers.

It is unlikely that Gila trout in Grapevine creek would move downstream into Big Bug Creek or
further into the Agua Fria since there is a three mile “dry barrier” upstream from the confluence
with Big Bug Creek. Prior to the stocking in November 2009, Grapevine Creek was fishless, and
Big Bug Creek is currently fishless indicating that fishes present in the Aqua Fria have not been
successful at moving into and occupying Big Bug Creek. Consequently, if sport fish stocked in
either Lynx or Fain lakes escape and move downstream into the Agua Fria, it is not expected that
they would move upstream into Big Bug Creek or Grapevine Creek. However, during high flow
years when Gila trout may be washed out of Grapevine Creek, and stocked fish species from
Lynx and Fain lakes are washed from those sites down Lynx Creek to the Agua Fria River, there
is a potential for exposure that could result in competition with or predation on Gila trout. Any
Gila trout that is washed out of the reintroduction site is likely permanently lost to the
conservation population since it is unlikely it could swim back upstream due to the intermittent
and dry reaches.

Gila trout washed down into Frye Mesa Lake or stocked into Frye Mesa Lake may be subject to
competition with and/or possible predation by stocked brown, brook, or rainbow trout and may
also hybridize with rainbow trout (although trout reproduction has never been documented in the
lake). Gila trout that migrate into the lake will be lost from the recovery population in the stream
above because they will not be able to migrate back upstream due to existing natural waterfalls,
which also prevent nonnative trout stocked into the lake from accessing the recovery area.

If recovery Gila trout were to move out of designated recovery areas to areas where stocked Gila
trout or other stocked species may be present, the “recovery” fish would be considered
assimilated into the existing Gila trout population and subject to the special 4(d) rule. They
would no longer be distinguishable from the stocked Gila trout, and would no longer contribute
towards recovery since they were no longer in the recovery stream. Impacts to these individuals
would be assessed in the same manner as for stocked Gila trout in non-recovery areas (see #1
above).

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered 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.

Both reintroduction sites are on Federal Lands, and actions in the watersheds are addressed under
land management plans that have undergone section 7 consultation. Water releases from Lynx,
Fain, and Frye Mesa lakes are controlled by non-Federal water rights holders. We are not aware
of any proposed changes to those rights or their operation at this time. Urban development is
likely to continue in the Prescott area near the Agua Fria River. It is unknown if additional
groundwater pumping in the Prescott area would affect springflows in Grapevine Creek.
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Non-site specific effects

The act of stocking fish obtained from AGFD hatcheries or other sources has the potential to
introduce unwanted aquatic organisms to the receiving water (see discussion in Area-Wide
analysis). The use of hatchery and operational protocols for the movement of stocked species is
designed to reduce the opportunity for the transmission of other nonnative fish species, parasites,
or diseases via stocking actions. AGFD describes those protocols in the BA, and that
information is incorporated here by reference.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area-Wide
Analysis discusses this effect in more detail.

Disease and parasites are additional threats to Gila trout populations. Parasites may be
introduced incidentally with the spread of nonnative species. Transmission may occur via
introduced fish species, and bait species used for angling. Such species include, fish, crayfish,
and waterdogs (tiger salamanders). The carrier of Bacterial Kidney Disease (BKD), the gram-
positive bacterium Renibacterium salmoninarum, occurs in very low amounts trout populations
in the upper West Fork Gila River, including the Whiskey Creek population of Gila trout (J.
Landye, U.S. Fish and Wildlife Service, pers. comm.). Although the carrier is present, there is no
evidence of the disease in any population. Whirling disease is not present in any wild or hatchery
population of Gila trout. Susceptibility and concomitant impacts of disease and parasites may be
exacerbated by stress due to habitat degradation and habitat loss.

CONCLUSION

After reviewing the current status of Gila trout, the environmental baseline for the action area,
the effects of the proposed sportfish stocking and the cumulative effects, it is the FWS's
biological opinion that the action, as proposed, is not likely to jeopardize the continued existence
of the Gila trout. No critical habitat has been designated for this species, therefore, none will be
affected.

We present this conclusion on the Gila trout for the following reasons:

e The Grapevine Creek and Frye Creek conservation populations were created to meet
recovery goals for the Gila trout, and, as such, their success or failure does not factor into
any jeopardy determination based on natural populations.

e The potential for adverse effects to the conservation populations that could influence the
successful establishment of the populations is very low, since stocked nonnative fish
species are very unlikely to move into the reintroduction areas to adversely affect the Gila
trout.

e The number of Gila trout lost to the conservation populations through downstream
movement is considered in the planning for the reintroductions, and is not considered
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significant to the population status. Gila trout dispersing to the Agua Fria River from
Grapevine Creek would not persist in the river due to summer temperatures and flow
conditions. Gila trout from the Frye Creek conservation population that disperse
downstream to Frye Mesa Lake become part of the 4(d) rule fishable population along
with the Gila trout stocked into the lake for that purpose. Establishing the conservation
populations is a significant benefit to the species even if small numbers are lost
downstream.

The conclusions of this biological opinion are based on full implementation of the project as
described in the Description of the Proposed Action section of this document, including any
Conservation Measures that were incorporated into the project design.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulations 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.

AMOUNT OR EXTENT OF TAKE

In determining if incidental take is likely to occur as a result of a proposed action, two conditions
must be met; the listed species must be reasonably certain to occur in the location where the take
would occur, and, the proposed action must be reasonably certain to result in take. In
determining whether or not incidental take would occur at each stocking site, our analysis first
considered if both conditions were met.

We are unable to meet the two conditions for incidental take for the following sites and reasons:

e Lynx Lake and Fain Lake: Gila trout are not located at the stocking sites. Stocked
sportfish would have to leave the lakes to access the Agua Fria River near the confluence
with Grapevine Creek. Gila trout would have to move out of Grapevine Creek to the
Agua Fria River. The first condition may, on occasion, be met for either Gila trout or
stocked sportfish; however, we are not reasonably certain that both would occur at the
same time. So we consider the first condition not to be met. There are other predatory
nonnative fish in the Agua Fria River that are resident, and Gila chub that leave
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Grapevine Spring are more likely to be exposed to those fish even if sportfish also escape
from the lakes. Thus, we are also not reasonably certain that the proposed action would
result in take, so the second condition is not met.

The FWS anticipates that all Gila trout that move out of Frye Creek into Frye Mesa Lake will be
taken as a result of this proposed action. The incidental take is expected to be in the form of
harassment via competition for food and space between Gila trout and the stocked trout species,
and harm in the form of predation on small Gila trout by stocked trout, particularly brown trout.
Once in the lake, adult Gila trout will be exposed to the stocked trout and compete with them for
food and space. Small Gila trout would also compete with the stocked trout, and, if they are
small enough, may be preyed on by the larger stocked trout, particularly brown trout as they are
the most piscivorous of the three species. Predation on Gila trout by the brook trout and rainbow
trout may also occur.

EFFECT OF THE TAKE

In this biological opinion, the FWS determines that this level of anticipated take is not likely to
result in jeopardy to the species or destruction or adverse modification of critical habitat for the
reasons stated in the Conclusions section.

REASONABLE AND PRUDENT MEASURES and TERMS AND CONDITIONS (as
appropriate)

Due to the nature of the incidental take of Gila trout in Frye Mesa Lake, we have not identified
any reasonable and prudent measures and terms and conditions to minimize the effects of the
take.

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 endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information.

We recommend that macroinvertebrate surveys be done on all future Gila trout recovery streams
to ascertain that the normal productivity of the stream is sufficient to support a viable trout
population. We also recommend that macroinvertebrate surveys be done on existing Gila trout
recovery streams prior to introducing any additional native fish species to ensure that the stream
can support viable populations of all species proposed for introduction.

In order for the AESO to be kept informed of actions minimizing or avoiding adverse effects or
benefiting listed species or their habitats, the AESO requests notification of the implementation

of any conservation recommendations.

Humpback chub (Gila cypha) and critical habitat
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DESCRIPTION OF THE PROPOSED ACTION

Humpback chub and critical habitat in the Colorado River and Little Colorado River (LCR) are
potentially affected by stocking channel catfish in some stocking sites in the Havasu Creek
Complex (Colorado River), Canyon Diablo Complex, White Mountain Complex, and Schoens
Complex (all Little Colorado River) (Table7). New stocking sites or species are indicated with a

*

Table 7: Stocking sites, sportfish species proposed for stocking, and potentially affected
humpback chub populations.

Stocking complex/site

Species proposed for stocking

Species population
affected

Havasu Creek

Cataract Lake

ONMY, SATR, ICPU, MISA,
LEMA, LEMI

Havasu Creek

City Reservoir

ONMY, SATR, ICPU, MISA*,
LEMA*, LEMI*

Havasu Creek

Dogtown Reservoir

ONMY, SATR, ICPU*, MISA,
LEMA, LEMI

Havasu Creek

Santa Fe Tank ONMY, SATR, ICPU, MISA*, Havasu Creek
LEMA*, LEMI

Kaibab Lake ONMY, SATR*, ICPU, MISA, Havasu Creek
LEMA*, LEMI*

Russell Tank ONMY Havasu Creek

Canyon Diablo

Ashurst Lake ONMY, ONCL, SATR, SAFO, Little Colorado River

THAR, ICPU

Coconino Lake

ONMY, ONCL, SATR, SAFO,
THAR

Little Colorado River

Francis Short Pond

ONMY, ICPU, MISA, LEMA,
LEMI*

Little Colorado River

Kinnikinick Lake ONMY, ONCL, SATR, SAFO, Little Colorado River
THAR

Morton Tank ONMY Little Colorado River
Mud Tank ONMY Little Colorado River
White Mountain

Little Mormon Lake ICPU Little Colorado River
Long Lake (Show Low) | ONMY Little Colorado River
Silver Creek ONAP, ONMY Little Colorado River
Sponseller Lake ONMY Little Colorado River
Whipple Lake ICPU Little Colorado River
Schoen’s

Fools Hollow Lake ONMY, ONAP*, ONCL*, SAFO*, | Little Colorado River
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ICPU, LEMA* MISA*
Mountain Meadow ONMY, LEMA Little Colorado River
Recreational Complex*
Rainbow Lake ONMY, ICPU*, LEMA* K MISA* Little Colorado River
Scotts Reservoir ONMY, ICPU, LEMA*, MISA* Little Colorado River
Show Low Creek* ONMY Little Colorado River
Show Low Lake ONMY, SAFO, ONCL, ONAP, Little Colorado River
ICPU, LEMA*
Woodland Lake ONMY, ICPU, LEMA* Little Colorado River

Conservation measures included in the proposed action

While implementing the Integrated Fisheries Management Plan for the Little Colorado River
(Young et al. 2001), AGFD will incorporate concerns expressed in Stone et al. (2007), Hilwig et
al. (2009) and Valdez and Thomas (2009) regarding the Little Colorado River drainage above
Grand Falls as a source of nonnative fish species (particularly channel catfish) into occupied
humpback chub habitat in the lower Little Colorado River (non-mandatory measure).

STATUS OF THE SPECIES AND CRITICAL HABITAT (rangewide and/or recovery unit)
Listing

Humpback chub were listed as an endangered species on March 11, 1967 (32 FR 4001). Critical
habitat for humpback chub was designated in 1994 (59 FR 13374; USFWS 1994). Seven
reaches of the Colorado River system were designated as critical habitat for humpback chub for a
total river length of 379 miles in the Yampa, Green, Colorado, and Little Colorado rivers.
Known constituent elements include water, physical habitat, and biological environment as
required for each life stage. Water includes a quantity of sufficient quality (i.e. temperature,
dissolved oxygen, lack of contaminants, nutrients, and turbidity) that is delivered to a specific
location in accordance with a hydrologic regime that is required for the particular life stage.
Physical habitat includes areas of the Colorado River for use in spawning, nursery, feeding, and
rearing, or corridors to these areas. The biological environment includes food supply and
habitats with levels of nonnative predators and competitors that are low enough to allow for
spawning, feeding, and rearing.

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the humpback chub. This information was taken from the 2008
biological opinion for the operation of Glen Canyon Dam (USFWS 2008d) and the 2009
supplement to that biological opinion (USFWS 2009d). Information in these documents is
incorporated by reference.

Of particular importance is the discussion of status and importance of designated critical habitat
units to the conservation of the humpback chub.
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Life history

The humpback chub is a medium-sized freshwater fish (to about 20 inches) of the minnow
family, Cyprinidae. The adults have a pronounced dorsal hump, a narrow flattened head, a
fleshy snout with an inferior-subterminal mouth, and small eyes. It has silvery sides with a
brown or olive-colored back. The humpback chub is endemic to the Colorado River Basin and is
part of a native fish fauna traced to the Miocene epoch in fossil records (Miller 1955, Minckley
et al. 1986). Likely because of its preference for remote, whitewater canyons in the Basin,
humpback chub was first described as a species in the 1940s (Miller 1946), so its original
distribution outside of currently known occupied areas is unknown.

The life history and ecology of the humpback chub is detailed in the Recovery Goals (USFWS
2002d) and the 2008 biological opinion (USFWS 2008d) and that information is incorporated by
reference.

Current status

There are six populations of humpback chub in the Colorado River basin; five in the upper basin,
and one in the lower basin. The status of the five populations of humpback chub located above
Glen Canyon Dam in the Upper Colorado River Basin was described in the 2008 biological
opinion (USFWS 2008d). These populations include three in the Colorado River: at Cataract
Canyon, Utah; Black Rocks, Colorado; and Westwater Canyon, Utah; one in the Green River in
Desolation and Grey canyons, Utah; and one in the Yampa River in Yampa Canyon in Dinosaur
National Monument, Colorado. Population estimates for humpback chub using mark-recapture
estimators began in 1998 with the Black Rocks and Westwater Canyon populations, and were
conducted during 1998-2000 and 2003-2005. These estimates show the Black Rocks population
between about 1,000 and 2,000 adults (age 4+) and the Westwater Canyon population between
about 1,700 and 5,100 adults (McAda 2004, 2006, 2007, Hudson and Jackson 2003). Population
estimates for Desolation/Gray Canyon in 2001-2003 show the population between about 1,000
and 2,600 adults (Jackson and Hudson 2005). The Cataract Canyon population was recently
estimated at about 100 adults. In Yampa Canyon, too few adults were captured to estimate
population size (Finney 2006, Badame 2008).

As reported in the 2008 biological opinion, mark-recapture methods have been used since the
late 1980s to assess trend in adult abundance and recruitment of the LCR aggregation of
humpback chub, the primary aggregation constituting the Grand Canyon population, the only
population in the lower Colorado River basin. These estimates indicate that the adult population
declined through the 1980s and early 1990s but has been increasing for the past decade (Coggins
et al. 2006a, Coggins 2008a, Coggins and Walters 2009). Coggins (2008a) summarized
information on abundance and analyzed monitoring data collected since the late 1980s and found
that the adult population had declined from about 8,900- 9,800 in 1989 to a low of about 4,500-
5,700 in 2001. Current methods for assessment of humpback chub abundance rely on the Age-
Structured Mark-Recapture model (ASMR) (Coggins et al. 2006b, Coggins and Walters 2009).
Although Coggins and Walters (2009) caution that the ASMR has limited capability to provide
abundance estimates, and that the most important finding in their report is that the population
trend in humpback chub is increasing, they conclude that “considering a range of assumed
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natural mortality-rates and magnitude of ageing error, it is unlikely that there are currently less
than 6,000 adults or more than 10,000 adults” and estimate that the current adult (age 4 years or
more) population is approximately 7,650 fish. This is an increase from the 2006 estimate of
5,300-6,700 (Coggins 2008a).

Translocation of juvenile humpback chub from near the mouth of the LCR upstream to above
Chute Falls was undertaken from 2003-2005 (December 2002 Section 7 Consultation 02-21-03-
F-016) and from 2008 -2010 as a conservation measure of the 2008 biological opinion. In 2008,
299 juvenile humpback chub were translocated, and an additional 194 were moved in 2009.
Most recently in July 2010, 111 fish were moved above Chute Falls. The purposes of the
conservation measure are to extend the range of the species upstream in the LCR into reaches
previously unoccupied by significant numbers of humpback chub, to improve the survivorship
of juvenile humpback chub by moving juveniles to areas of the LCR with better nursery habitats,
and to glean information on the life history of the species. Monitoring of this upstream reach has
also been conducted yearly since 2003. Translocation also took place into Shinumo Creek in
June 2009 and in June 2010, where 300 juvenile humpback chub in each year were translocated.
In addition, starting in 2008, fish are being collected to develop a genetic refuge at Dexter
National Fish Hatchery and Technology Center. This refuge serves as a redundant, off-channel
population should a catastrophic loss occur in the LCR. Currently 480 fish reside at Dexter for
refuge purposes with plans to add an additional 200 fish per year until the population reaches
1000 fish.

Conservation actions

The Upper Colorado River Endangered Fish Recovery Program (UCRRP) is an ongoing effort to
provide conservation that leads to the recovery of the humpback chub. The Glen Canyon
Adaptive Management Program (GCDAMP) in Grand Canyon is primarily focused on
mitigation measures to offset effects of the operation of Glen Canyon Dam, but those actions do
provide conservation benefits.

Previous consultations

Section 7 consultations on humpback chub include those for management of water in the Upper
Colorado River Basin and Glen Canyon Dam and more site-specific efforts that are more focused
on implementing recovery actions such as barrier construction and stream renovations.
Biological opinions on actions potentially affecting humpback chub in Arizona may be found at
our website www.fws.gov/southwest/es/arizona in the Section 7 Biological Opinion page of the
Document Library.

Critical Habitat

Critical habitat for humpback chub was designated in 1994 (59 FR 13374; U.S. Fish and Wildlife
Service 1994). Seven reaches of the Colorado River system were designated for a total river
length of 379 miles in the Yampa, Green, Colorado, and Little Colorado rivers in Arizona,
Colorado and Utah. “Critical habitat,” as defined in Section 3(5)(A) of the Act, means: (i) the
specific areas within the geographical area occupied by the species at the time it is listed, on
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which are found those physical and biological features (I) essential to the conservation of the
species and (II) which may require special management considerations or protection; and (ii)
specific areas outside the geographical area occupied by a species at the time it is listed upon a
determination by the Secretary that such areas are essential for the conservation of the species.
The term “conservation,” as defined in Section 3(3) of the Act, means: the use of all methods and
procedures which are necessary to bring any endangered species or threatened species to the
point at which the measures provided pursuant to this Act are no longer necessary. Therefore, in
the case of critical habitat, conservation represents the areas required to recover a species to the
point of delisting (i.e., the species is recovered and is removed from the list of endangered and
threatened species). In this context, critical habitat preserves options for a species’ eventual
recovery.

In our analysis of the effects of the action on critical habitat, we consider whether or not the
proposed action will result in the destruction or adverse modification of critical habitat. In doing
so, we must determine if the proposed action will result in effects that appreciably diminish the
value of critical habitat for the recovery of a listed species (USFWS and NMFS 1998). To
determine this, we analyze whether the proposed action will adversely modify any of those
physical or biological features (PBFs) that were the basis for determining the habitat to be
critical. To determine if an action results in an adverse modification of critical habitat, we must
also evaluate the current condition of all designated critical habitat units, and the PBFs of those
units, to determine the overall ability of all designated critical habitat to support recovery.
Further, the functional role of each of the critical habitat units in recovery must also be defined.

Recovery for the humpback chub is currently defined by the FWS Humpback Chub Recovery
Goals (USFWS 2002d, 2009¢). In 2006, a U.S. District Court ruling set aside the recovery goals,
essentially because they lacked time and cost estimates for recovery. The court did not fault the
recovery goals as deficient in any other respect, thus the FWS and the GCDAMP, and the
UCRRP, continue to utilize the underlying science in the recovery goals. This supplemental
opinion therefore relies on the draft 2009 revisions to the recovery goals to define recovery
(Recovery Goals) (USFWS 2009¢) as those goals represent the best available scientific
information. The Recovery Goals provide measureable recovery criteria which were not
available at the time of the 1995 Opinion.

The Recovery Goals define recovery as specific demographic goals that must be attained, and
recovery factors that must be met to achieve downlisting and delisting of humpback chub. The
recovery factors were derived from the five listing threat factors and state the conditions under
which threats are minimized or removed sufficient to achieve recovery; a list of site-specific
management actions and tasks is also provided to assist in meeting recovery factors. The
management actions and tasks consist of specific actions (e.g. the development and
implementation of nonnative fish control programs). They also include the need to identify,
implement, evaluate, and revise (as necessary through adaptive management) flow regimes to
benefit humpback chub for all the rivers in which the species occurs. Essentially, the goals
identify actions (management actions and tasks and associated recovery factor criteria) needed to
maintain the habitat features (i.e. the PBFs of critical habitat) to accomplish recovery. But the
measure of whether or not actions are working with regard to recovery, and the basis for altering
management actions through adaptive management, are the demographic criteria. The site-
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specific management actions and tasks and recovery actions, as well as the demographic
Recovery Goals, are provided in USFWS 2002d and are in Appendix B of the 2009 biological
opinion (USFWS 2009d). We summarize here the Recovery Goal demographic criteria for
downlisting as follows (population demographics in both recovery units must be met in order to
achieve downlisting):

Upper basin recovery unit

1.

Each of the five self-sustaining populations is maintained over a 5-year period,
starting with the first point estimate acceptable to the Service, such that:

a.

b.

the trend in adult (age 4+; > 200 mm TL) point estimates does not decline
significantly, and

mean estimated recruitment of age-3 (150—-199 mm TL) naturally produced fish
equals or exceeds mean annual adult mortality, and

One of the five populations (e.g., Black Rocks/Westwater Canyon or Desolation/Grey
Canyons) is maintained as a core population such that each point estimate exceeds
2,100 adults (Note: 2,100 is the estimated MVP number; see section 3.3.2 of the
Recovery Goals).

Lower basin recovery unit

1.

The Grand Canyon population is maintained as a core over a 5-year period, starting
with the first point estimate acceptable to the Service, such that:

a.

b.

C.

the trend in adult (age 4+; > 200 mm TL) point estimates does not decline
significantly, and

mean estimated recruitment of age-3 (150—-199 mm TL) naturally produced fish
equals or exceeds mean annual adult mortality, and

each core population point estimate exceeds 2,100 adults (MVP).

The Recovery Goal demographic criteria for delisting are as follows:

Upper basin recovery unit

1.

Each of the five self-sustaining populations is maintained over a 3-year period beyond
downlisting, starting with the first point estimate acceptable to the Service, such that:

a.

b.

the trend in adult (age 4+; > 200 mm TL) point estimates does not decline
significantly, and

mean estimated recruitment of age-3 (150-199 mm TL) naturally produced fish
equals or exceeds mean annual adult mortality, and

Two of the five populations (e.g., Black Rocks/Westwater Canyon and
Desolation/Grey Canyons) are maintained as core populations such that each point
estimate exceeds 2,100 adults (MVP).

Lower basin recovery unit
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1. The Grand Canyon population is maintained as a core over a 3-year period beyond
downlisting, starting with the first point estimate acceptable to the Service, such that:
a. the trend in adult (age 4+; > 200 mm TL) point estimates does not decline
significantly, and
b. mean estimated recruitment of age-3 (150-199 mm TL) naturally produced fish
equals or exceeds mean annual adult mortality, and
c. each core population point estimate exceeds 2,100 adults (MVP).

Because the Recovery Goals consist of actions to improve habitat and minimize threats that are
ultimately measured for success by the status and trend (i.e. the demographic state) of the
population through adaptive management, we have evaluated the contribution of each critical
habitat unit by examining how the PCEs are, or are not, serving to achieve the demographic
criteria. In some cases, population-dynamics information is not statistically adequate to evaluate
the demographic goal as defined in the Recovery Goals. In those cases, we rely on what data
there are to make an informed, albeit subjective, evaluation of the PCE/critical habitat unit.

General PBFs

Critical habitat was listed for the four big river fishes (Colorado pikeminnow humpback chub,
bonytail, and razorback sucker) concurrently in 1994, and the PBFs were defined for the four
species as a group (USFWS 1994b). However, note that the PBFs vary somewhat for each
species on the ground, particularly with regard to physical habitat, because each of the four
species has different habitat preferences.

Water--Consists of water of sufficient quality (i.e., temperature, dissolved oxygen, lack of
contaminants, nutrients, turbidity, etc.) (W1) that is delivered in sufficient quantity to a specific
location in accordance with a hydrologic regime that is required for the particular life stage for
each species (W2).

Physical Habitat--This includes areas of the Colorado River system that are inhabited by fish or
potentially habitable for use in spawning (P1), nursery (P2), feeding (P3), or corridors between
these areas (P4). In addition to river channels, these areas also include bottomlands, side
channels, secondary channels, oxbows, backwaters, and other areas in the 100-year floodplain,
which when inundated provide spawning, nursery, feeding, and rearing habitats, or access to
these habitats.

Biological Environment--Food supply (B1), predation (B2), and competition (B3) are important
elements of the biological environment and are considered components of this constituent
element. Food supply is a function of nutrient supply, productivity, and availability to each life
stage of the species. Predation, although considered a normal component of this environment, is
out of balance due to introduced fish species in some areas. This is also true of competition from
nonnative fish species.

The PBFs are all integrally related and must be considered together. For example, the quality of
water and quantity of water (PBF W1 and W2) affect the food base (PFB B3) directly because
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changes in water chemistry, turbidity, temperature, and flow volume all affect the type and
quantity of organisms that can occur in the habitat that are available for food. Likewise, river
flows and the river hydrograph have a significant effect on the types of physical habitat

available. Changes in flows and sediment loads caused by dams may have affected the quality of
nearshore habitats utilized as nursery areas for young humpback chub.

Increasingly the most significant PBF seems to be the biological environment, and in particular
PBFs B2 and B3, predation and competition from nonnative species. Even in systems like the
Yampa River, where the water and physical PBFs are relatively unaltered, nonnative species
have had a devastating effect on the ability of that critical habitat unit to support conservation
(Finney 2006, Fuller 2009). In fact, as we will describe in more detail, the conservation of
humpback chub in the future will depend on our ability to control nonnative species, and
manipulating the water and physical PBFs of critical habitat to disadvantage nonnatives may
play an important role.

The 2009 biological opinion (USFWS 2009d) described in detail how the PBFs were met in each
critical habitat unit. We incorporate that information by reference.

ENVIRONMENTAL BASELINE [in the action area]

The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action 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 which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
platform to assess the effects of the action now under consultation.

Description of the Action Area

There are two action areas for the humpback chub; the first contains the Havasu Creek watershed
and the portion of the Colorado River within 10 miles upstream and downstream of their
confluence. The mainstem Colorado River section is in the Marble and Grand Canyon critical
habitat reach. This is the site for the six Havasu Creek sportfish stocking sites.

The second is the mainstem Little Colorado River and its tributaries containing the Canyon
Diablo, White Mountain, and Schoens complexes sportfish stocking sites. The Little Colorado
River critical habitat reach is included in this action area.

Havasu Creek

A. Status of the species and critical habitat within the action area

The 2009 biological opinion (USFWS 2009d) contains a detailed description of the status of the
humpback chub in the mainstem Colorado River and the status and conservation value of the

critical habitat. We incorporate that material by reference. In this section we shall briefly
describe the situation as regards nonnative species in this reach as it is the relevant issue for this
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consultation.

There are limited fish survey data for Havasu Creek itself. On the Havasupai Reservation, there
are no recent surveys. Below the reservation and above the confluence, surveys were conducted
between 1978 and 2003 and most recently in 2011. Other surveys in the mainstem near Havasu
Creek are conducted yearly. The only nonnative species taken in lower Havasu Creek that are
proposed for stocking in the watershed are rainbow trout, brown trout, and channel catfish, with
only one channel catfish and two brown trout recorded and those were taken in the lowest one-
kilometer reach nearest the confluence. Of the 117 rainbow trout taken between 1978 and 2003,
116 were in the lowest one-kilometer reach and one between the 2-3 km reach. The 2010
surveys captured 10 rainbow trout (specific locations in the creek not provided), including two
ripe males (Sponholtz 2010). All capture locations for trout were below Beaver Falls on NPS
managed lands. Largemouth bass and redear sunfish have not been detected in fish surveys in
Havasu Creek but largemouth bass have been reported from the Colorado River in Grand
Canyon below Havasu Creek and are likely moving up from the Lake Mead population. Green
sunfish and black crappie, common in several reservoirs within the watershed, have not been
detected in Havasu Creek. Rainbow trout, brown trout, and channel catfish all have reproducing
populations in the Colorado River, though they may not be reproducing in the vicinity of Havasu
Creek. Humpback chub are also found in this reach of the Colorado River and there is a small
spawning aggregation present. In summer 2011, wild humpback chub were found below Beaver
Falls, the first time humpback chub have been documented in Havasu Creek above the
confluence with the Colorado River. Subsequent to the documentation of these wild fish, 243
age 1 humpback chub were translocated into the creek below Beaver Falls to augment this
population (Sponholtz 2011).

The three nonnatives (rainbow trout, brown trout, and channel catfish) are all identified as
predators on small humpback chub (Valdez and Ryel 1995, Hilwig et al. 2009 and others).
Monitoring to evaluate populations of these species in the Colorado River is ongoing, along with
efforts at mechanical removal of rainbow trout and evaluations of removal potentials for channel
catfish (Hilwig et al. 2009). The normal monitoring using electrofishing, seining, and hoop-
netting appears sufficient to track and evaluate populations of rainbow trout and brown trout;
however, channel catfish are not well documented by these methods, with the result that
populations may be underestimated. Use of different types of hoop-nets and bait showed
promise in capturing more channel catfish, but the results were not consistent and additional
work is needed (Hilwig et al. 2009).

Channel catfish are the species of concern for this evaluation. They are robust and can survive
being carried in floodwaters (Stone et al. 2007) and are proposed for stocking in the five lakes in
the vicinity of Williams, Arizona as part of this action. They have been rarely found in lower
Havasu Creek (one record) but are consistently taken in the mainstem Colorado in the vicinity of
the creek. Mainstem data from 1998-2008 (note: because all surveys are consistently done the
same way each year, even if the methods are not particularly effective at capturing channel
catfish, this does provide information on relative abundance if not population size) indicates that
near Havasu Creek (river mile 158) there are few channel catfish. In the area around the Little
Colorado River (rm 61) and below Diamond Creek (rm 225.7) populations are much higher.
Ackerman (2008) in reporting on survey data from 2002-2006, showed that populations of
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channel catfish in the river increased below Havasu Creek with numbers highest closest to Lake
Mead.

The biological environment PBF for food base (B1) appears met for adult humpback chub, but
may be limiting for juveniles. PBFs B2 (competition) and B3 (predation) are a serious issue for
conservation of humpback chub, and may not be met with regard to juvenile humpback chub and
the effect of nonnative fish predation on humpback chub recruitment in Reach 7. However, there
appears to be an important relationship between the effects of dam operations on the water and
physical PBFs of critical habitat.

The demographic goal for the Grand Canyon population for downlisting is that the humpback
chub population is maintained as a core over a 5-year period, starting with the first point estimate
acceptable to the Service, such that the trend in adult (age 4+; > 200 mm TL [7.9 inches]) point
estimates does not decline significantly, the mean estimated recruitment of age-3 (150-199 mm
TL [5.9 to 7.8 inches]) naturally produced fish equals or exceeds mean annual adult mortality,
and the population point estimate exceeds 2,100 adults (USFWS 2009¢). The FWS has not yet
determined that the demographic goal for the Grand Canyon population has been met, but the
best available science indicates the population is nearing this demographic criterion. Given this,
the mainstem Colorado River in Marble and Grand canyons, i.e. Reach 7 and its PBFs, appear to
be meeting the needs of recovery. Nevertheless, many questions remain about the role of the
mainstem in recovery, and how best to improve the PBFs in this reach to best promote recovery.
These questions are outlined in the Recovery Goals and are currently the focus of a number of
monitoring and research efforts of the GCDAMP.

B. Factors affecting the species’ environment and critical habitat within the action area

The effects of construction and operation of Glen Canyon Dam and the effects of nonnative fish
on the humpback chub population in Grand Canyon have been well documented, including in
recent biological opinions (USFWS 2008d, 2009d). The aggregate effects are responsible for the
current status of the humpback chub and its critical habitat in the action area.

EFFECTS OF THE ACTION

Effects of the action refer to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated and interdependent with
that action, that will be added to the environmental baseline. 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.
Indirect effects are those that are caused by the proposed action and are later in time, but are still
reasonably certain to occur.

As referenced previously, Appendix D contains compiled information on the effects of
nonnnative stocked sportfish species to native fish species. Additional discussions on the effects
of nonnative stocked sportfish species to the humpback chub are in the recovery goals document
(USFWS 2002d). This document is incorporated by reference. The following discussion of
effects is only a brief summary of the potential for predation and/or competition by the stocked
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sportfish species on humpback chub.

Five of the six stocking sites in this complex are located on the upper watershed of Cataract
Creek near the town of Williams. The sixth is northeast of Williams on a tributary to Cataract
Creek. Cataract Creek is the major tributary to Havasu Creek which enters the Grand Canyon
through the Havasupai Indian Reservation.

Species proposed to be stocked are rainbow trout, brown trout, channel catfish, largemouth bass,
bluegill, and redear sunfish. The five sites near Williams have all species proposed; Russell
Tank north east of Williams is rainbow trout only. The issue of concern is whether or not the
stocked fish could be transported from the stocking sites to the humpback chub and critical
habitat in the Colorado River. None of the new stocking species proposed for City Reservoir,
Dogtown Reservoir, Santa Fe Tank, and Kaibab Lake are new to the drainage, and, in fact, all are
continuing species in other stocking sites in the drainage.

The Cataract Creek watershed below the stocking sites is ephemeral. Perennial flows do not
appear below the confluence of Cataract Creek with Havasu Creek, until approximately nine
miles above the Colorado River confluence. The Williams area sites (Cataract Lake, City
Reservoir, Dogtown Reservoir, Kaibab Lake, and Santa Fe Reservoir) store water from storms
and spill perhaps three of every 10 years. The spill history of Russell Tank is not known, but
there is a defined tributary downstream of the Tank that can convey water.

There are three factors to consider in determining the degree of connectivity and subsequent
exposure to humpback chub and critical habitat:

1. Distance and surface water: The Williams area stocking sites are 135 miles above the
confluence of Havasu Creek and the Colorado River. Russell Tank is more than 120
miles above that confluence. The Cataract Creek drainage is ephemeral and only flows
after precipitation events or seasonal runoff, so most of the time it is dry. There are some
tanks in the channel that can retain water; particularly Redlands Dam located 45 miles
above Supai on the Havasupai Reservation. Those tanks could hold fish carried down
from higher in the drainage.

2. Flood events: The Williams area sites are filled by precipitation and seasonal runoff
events, and spill into Cataract Creek approximately three of 10 years. The volume of
those spills likely varies significantly from event to event. There is limited USGS
streamflow gage data for upper Cataract Creek. One gage (09404040) near Williams
operated from 1965-1972. The drainage area above the gage includes all five lakes and is
approximately 46 square miles based on the gage location. Over this period, there were
three events that might have provided connectivity to the Colorado River. Peak flows of
2,270 cubic feet per second (cfs) were recorded on November 25, 1965, 646 cfs on
December 7, 1996, and 775 cfs on December 26, 1971. All these flows were of very
short duration; the 1965 flood had one day of mean discharge over 750 cfs out of seven
days with higher than base flows (range of other six days 1.0 to 47 cfs) and the 1966
event only having three days of highest flows (129 to 346 to 85 cfs) and seven days with
higher than base flows (range 1.4 to 24). Unfortunately, there are no data from Havasu
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Creek reflecting this time period; gages on the creek were not installed until 1990, so a
comparison of events to determine connectivity is not possible. However, the
significance of flows from this upper portion of the watershed to flows in Havasu Creek
above the Colorado River can be estimated by comparing the 46 square mile drainage
area to the 2,809 square mile drainage area above the Havasu Creek at Supai gage
(09404110). The upper watershed is too small relative to the total drainage area to be a
significant contributor to flood flows in the drainage. Further, with the five reservoirs in
place to capture surface flow, there is less water available to flow downstream and
connect to other tributaries, further reducing the opportunity for connectivity.

3. Fish movement: During spills of the reservoirs, there is opportunity for fish in the
reservoir to be displaced out of the reservoir and move downstream with the flows. The
ability of a fish to survive in the outflow depends on a number of factors, including the
volume of water, speed of the flows, the length of time the flow exists, and the channel
conditions or other hazards (significant waterfalls, extremely rocky sections, high
sediment loads) that exist. Some fish species are more robust and have a greater potential
to survive, others are unlikely to survive. Size of the individual fish is also a factor in
survival, with large-bodied fish more susceptible to damage, though they are also more
able to find and hold in eddies and other slower moving waters in the stream. We
generally consider that more fragile fish such as the trouts are much less likely to survive
the trip to lower Havasu Creek than more robust species such as channel catfish.

With the above considerations in mind, there is a potential for connectivity between the stocking
sites and the Colorado River. However, this risk is low, and while there is opportunity for fish
stocked into the sites to move downstream during flood events, this is likely to be an infrequent
occurrence. Further, as shown in the August 2008, flood event, the size of a flood necessary to
connect the entire drainage is such that velocities and sediment loads associated with such events
are very likely to kill any fish, including channel catfish that are caught in the flood.

For critical habitat, the proposed action is not likely to contribute additional nonnative predators
to the existing populations in the mainstem Colorado River. Thus, changes to PBFs B2 and B3
are not anticipated, so the conservation value of the critical habitat is not impaired by the
proposed action.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered 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.

The stocking sites and the headwater areas of Havasu Creek are on a mix of Kaibab National
Forest, private, and state lands with the lower end of the watershed on lands belonging to the
Havasupai Tribe and at the lowest end, Grand Canyon National Park. We have not identified
any non-Federal actions in the Havasu Creek action area that may have impacts to the humpback
chub or its critical habitat.
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Little Colorado River
A. Status of the species and critical habitat within the action area

The 2009 biological opinion (USFWS 2009a) contains a detailed description of the status of the
humpback chub in the Little Colorado River and the status and conservation value of the critical
habitat. We incorporate that material by reference.

Coggins and Walters (2009) recently assessed the status and trend of the humpback chub in the
LCR (the LCR Inflow aggregation) utilizing the ASMR and found that the population size
continues to increase, and is now between 6,000 adults and more than 10,000 adults, and
estimate the current adult (age 4 years or more) population is approximately 7,650 fish. This is
an increase from the 2006 estimate of 5,300-6,700, and an increase of about 50 percent since
2001 (Coggins 2008a, Coggins and Walters 2009). Coggins and Walters (2009) found that the
additional data analyzed in the ASMR continue to indicate a decline in the status of the
humpback chub since monitoring began in 1989 that reached its lowest point in 2001, and then
began to reverse and increase. The change in status was due to an increase in recruitment that
began before many actions predicted to improve its status such as mechanical removal of
nonnative fishes or warming of mainstem water temperatures in the Colorado River. Mainstem
warming and mechanical removal effects both started in 2003 and could have begun affecting the
abundance of age-2 recruits in 2004 and later, (brood-years 2002 and later). But the increase in
recruitment appears to have at least doubled from the mid-1990s before the population was
exposed to warmer Colorado River water temperatures and reduced nonnative abundance near
the mouth of the LCR. However, Coggins and Walters (2009) state that the low summer steady
flow conducted during the summer of 2000 (primarily a low flow of 8,000 cfs from June to
September; see Ralston and Waring 2008), which warmed the mainstem river, may have resulted
in increased recruitment of the 1999, 2000, and possibly 1998 brood-years. The increase in
recruitment in the 1990s could also have been due to the implementation of the MLFF.

Although the contribution of the mainstem aggregations, other than the LCR Inflow aggregation,
to the overall Grand Canyon population is not known, and most of the population likely occurs in
the LCR Inflow aggregation, the Grand Canyon population of humpback chub (i.e. the lower
Colorado River basin recovery unit) is nevertheless the largest of the humpback chub
populations, and the only one with an increasing trend. It is important to note that population-
dynamics information for humpback chub is much improved since the 1995 opinion, with much
more available information on humpback chub recruitment and abundance since the time of the
1995 Opinion, as a result of ongoing monitoring of the GCDAMP and the development of the
ASMR (Coggins and Walters 2009).

FWS monitoring efforts in the LCR in 2008 and 2009 also indicate increasing recruitment and
abundance. Despite three months of flooding in the LCR in early 2008, the Spring 2008
monitoring found the highest captures of unique humpback chub >150 mm TL (5.9 inches) since
semiannual, mark-recapture stock assessments were first initiated in the LCR in 2000 (Stone
2008a). Van Haverbeke and Stone (2009) also note that the 2007 and 2008 estimates of
abundance are also statistically comparable to the 1992 spring abundance estimates obtained by
Douglas and Marsh (1996). This is significant because the Recovery Goals require an increasing
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trend relative to prior abundance estimates (USFWS 2009), and Douglas and Marsh (1996)
provided one of the earliest robust estimates of humpback chub abundance in the LCR. Thus it
now appears that humpback chub have returned to levels of abundance first documented in the
early 1990s. As a caveat to this, there is some evidence to indicate continued decline of the
oldest adult chub in the population, the largest fish, age 11 years and older; however, this could
be an artifact of earlier declines in population trend such that the recent increase in recruitment
and abundance has yet to result in an increase in this largest and oldest size class (R. Johnson,
Grand Canyon Trust, pers. comm., 2009).

The abundance of nonnative rainbow trout in the important LCR inflow reach has apparently
increased since the 2008 biological opinion was completed (Makinster et al. 2009a, 2009b).
Mainstem fish monitoring detected increases in nonnative rainbow trout in the LCR inflow reach
of the Colorado River in 2008, prompting a removal trip in May of 2009. AGFD removed 1,873
rainbow trout during the May 2009 removal trip, which is about the same abundance
encountered in February of 2003. This indicates that rainbow trout are likely increasing
throughout Marble Canyon, and in fact AFGD found more rainbow trout in the control reach
upstream of the removal reach than had previously been detected.

Channel catfish are a component of the nonnative fish community in the LCR and the adjacent
Colorado River. Immigration of nonnative fish from the LCR watershed to the occupied
humpback chub habitats in the LCR has been documented (Stone et al. 2007).

Although the biological PBF for food supply (B1) is met in this reach, there appears to be greater
food availability for adult humpback chub in the mainstem Colorado River based on body
condition. Hoffnagle (2000) reported that condition and abdominal fat were greater in the
mainstem Colorado River than in the LCR during 1996, 1998, and 1999. Alternatively, this may
have been due to the increased prevalence and abundance of parasites (especially Lernaea
cyprinacea and Bothriocephalus acheilognathi) in the LCR fish as opposed to greater food
availability in the Colorado River.

The biological PBFs of predation (B2) and competition (B3) from nonnative species are largely
met. Nonnative fish species that prey on and compete with humpback chub are present, but in
very low numbers relative to native fishes including humpback chub (see Tables 6 and 7). For
example, although channel catfish captures increased between the spring and fall 2008
monitoring trips (from one fish in spring to 66 fish in the fall), even the increased number of
channel catfish captured (n=66) was a small fraction of the total number of humpback chub
captured (n=3,084) (Stone 2008a, 2008b). Although fish remains were found in nonnative
species in 2007 in the LCR, no direct evidence of humpback chub predation was documented,
although predation on humpback chub by catfish and trout has been documented in the past
(Marsh and Douglas 1997, Yard et al. 2008). The primary indication that the biological, as well
as the other PBFs, are met is the increasing abundance of humpback chub and recruitment that
has characterized the population in the LCR in recent years (Stone 2008a, Stone 2008b, Coggins
and Walters 2009).

B. Factors affecting the species’ environment and critical habitat within the action area



Final BCO 22410-2008-F 0486
127

The effects of construction and operation of Glen Canyon Dam and the effects of nonnative fish
on the humpback chub population in the Little Colorado River have been well documented,
including in recent biological opinions (USFWS 2008a, 2009a). The aggregate effects are
responsible for the current status of the humpback chub and its critical habitat in the action area.

EFFECTS OF THE ACTION
Canyon Diablo Complex

This complex contains six stocking sites; Mud Tank, Kinnickinick Lake, Morton Lake, Coconino
Lake, Ashurst Lake, and Francis Short Pond. Of these sites, Coconino and Ashurst Lakes make
up a closed system; when they spill, the water is contained in a large, wet meadow with no
outlet. Although channel catfish are proposed for stocking at Ashurst Lake, this is a closed
system and escapement to the drainage will not occur. Channel catfish are also unlikely to
reproduce successfully in Ashurst Lake, so a self-sustaining population will not be established.
This site will not be considered further in this analysis. Mud Tank, Kinnickinick Lake, and
Morton Lake are in a connected drainage to Grapevine Canyon then to Diablo Canyon. Diablo
Canyon is a tributary to the Little Colorado River above Grand Falls. The Canyon Diablo
watershed is ephemeral, flowing only after significant precipitation events or spring runoff and
confluences with the Little Colorado River approximately 24 miles above Grand Falls. Francis
Short Pond is an urban fishing area that spills to San Francisco Wash, a tributary of Diablo
Canyon. In the lakes that are not closed systems the following species are stocked: rainbow trout
(all), brown trout, brook trout, cutthroat trout, arctic grayling (other trouts only at Kinnickinick
Lake), and channel catfish , bluegill, redear sunfish, largemouth bass only at Francis Short Pond.
Redear sunfish is a new species for Francis Short Pond. Of the stocking sites with hydrological
connectivity, only Francis Short Pond contains channel catfish, the species of concern for
humpback chub.

There are three factors to consider in determining the degree of connectivity and subsequent
exposure to humpback chub and critical habitat:

1. Distance and surface water: Francis Short Pond is two acres and is filled by runoff and,
when needed, reclaimed water from the City of Flagstaff. Francis Short pond spills
during spring runoff or high-precipitation events. Water from spill events must cross
roads, go through culverts, and a number of small ponds or tanks including a number of
sewage disposal ponds. It is approximately 65 miles of mostly ephemeral washes to the
Little Colorado River and an additional 114 miles to Blue Springs.

2. Flood events: Francis Short Pond has an approximately 47 square mile drainage area of
the Rio de Flag below the San Francisco Peaks and while the pond does flood, there is
little to no connectivity to the Little Colorado River.

3. Fish movement: During spills of the lakes, there is opportunity for fish to be displaced
out of the lake and move downstream with the flows. The ability of a fish to survive in
the outflow depends on a number of factors, including the volume of water, speed of the
flows, the length of time the flow exists, and the channel conditions or other hazards
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(significant waterfalls, extremely rocky sections, high sediment loads) that exist. Some
fish species are more robust and have a greater potential to survive; others are unlikely to
survive. Size of the individual fish is also a factor in survival, with large-bodied fish
more susceptible to damage, though they are also more able to find and hold in eddies
and other slower moving waters in the stream. We generally consider that more fragile
fish such as the trouts are much less likely to survive the unlikely trip to the Little
Colorado River than more robust species such as channel catfish.

With the above considerations in mind, there is very limited potential for connectivity between
the stocking sites in this drainage and the Little Colorado River. The only site with potential
connectivity and warmwater fish species is Francis Short Pond, and it is unlikely that any fish
from that pond could access the Little Colorado River. The conservation measure included in the
proposed action to continue to assess native and nonnative fisheries management in the Little
Colorado River basin (Young et al. 2001) will assist in evaluating the risks to the Little Colorado
River population of humpback chub associated with channel catfish stocking in the Canyon
Diablo watershed.

White Mountain Complex

This complex contains five stocking sites; four lakes and one stream. One site, Sponseller Lake,
is not directly connected to Silver Creek and is a closed system that does not spill. The Silver
Creek site is connected to White Mountain Lake by perennial flows. Little Mormon Lake is on
Rocky Arroyo, an ephemeral wash that flows in the spring and enters White Mountain Lake six
miles downstream of Little Mormon Lake. Water in Little Mormon Lake is diverted from Rocky
Arroyo for storage and later release to White Mountain Lake. There is a grate on the outflow
structure at Little Mormon Lake that would prevent adult channel catfish (the proposed action is
to stock only adult channel catfish) from leaving the lake. If stocked channel catfish persisted
and spawned, their progeny could move from the lake. The channel catfish in White Mountain
Lake are naturally reproducing, thus it may be likely that they can reproduce in Little Mormon
Lake, although Little Mormon Lake has virtually no spawning habitat for channel catfish, which
prefer cover in which to lay and protect their eggs. Since channel catfish are already established
at White Mountain Lake any contribution of escaped progeny if it were to happen would not be
an important factor since there is already a self-sustaining population of channel catfish in the
lake. Whipple Lake and Long Lake are fed by overflows from Little Mormon Lake, and once the
water reaches them, it cannot be returned to Little Mormon Lake. Effectively, Whipple Lake and
Long Lake are closed systems. Rainbow trout are proposed for Sponseller Lake, Silver Creek,
and Long Lake; Apache trout for Silver Creek; and channel catfish for Whipple Lake and Little
Mormon Lake. There are no new stocked species for any stocking site in this drainage.

There are three factors to consider in determining the degree of connectivity and subsequent
exposure to humpback chub and critical habitat:

1. Distance and surface water: Silver Creek is perennial from the stocking site to White
Mountain Lake. White Mountain Lake regularly spills during spring runoff and Silver
Creek, for 18.6 miles below the lake, is mostly perennial due to runoff and releases of
water from the lake during the irrigation season (April 15-September 15). It is mostly
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perennial for the last 22.5 miles to its confluence with the Little Colorado River. Rocky
Arroyo is ephemeral, with water in the spring runoff period and again during the
irrigation season when water may be released to White Mountain Lake for irrigation
purposes downstream. The Little Colorado River is mostly perennial from the
confluence with Silver Creek to Holbrook, and then is ephemeral to the confluence with
Chevelon Creek.

2. Flood events: The Little Colorado River above Grand Falls is seasonally connected to
the lower Little Colorado and Colorado Rivers during spring runoff and large
precipitation events. Spills from White Mountain Lake are part of that seasonal
connectivity.

3. During spills and irrigation releases from White Mountain Lake, there is opportunity for
fish to be displaced out of the lake and move downstream with the flows. The ability of a
fish to survive in the outflow depends on a number of factors, including the volume of
water, speed of the flows, the length of time the flow exists, and the channel conditions or
other hazards (significant waterfalls, extremely rocky sections, high sediment loads) that
exist. Some fish species are more robust and have a greater potential to survive, others
are unlikely to survive. Size of the individual fish is also a factor in survival, with large-
bodied fish more susceptible to damage, though they are also more able to find and hold
in eddies and other slower moving waters in the stream. Irrigation flows are of lower
magnitude than flood flows, and may provide more suitable habitat allowing for the
survival of fish released from White Mountain Lake. However, irrigation flows are done
at the time of year that trout are not able to survive the temperatures either in the lake or
downstream in Silver Creek, reducing the opportunity for trout to reach the Little
Colorado River during that period. We generally consider that more fragile fish such as
the trouts are much less likely to survive flood flows during the trip to the Little Colorado
River than more robust species such as channel catfish, although, two large (405 mm and
330 mm) brown trout were found in the Little Colorado River near Salt Camp in May
2006 and October 2009, respectively. Salt Camp is approximately two miles below
Lower Atomizer Falls and six miles above the confluence with the Colorado River.

These are the first brown trout captured in the Little Colorado River since 1995 and both
captures were following high-water events in the drainage. These trout could have
moved up-river from the Colorado; a carp taken in 2010 about half a mile below Blue
Springs where fish are not normally found indicates that fish could move downstream
from other portions of the Little Colorado drainage (carp are also known from above
Chute Falls and this individual could have moved upstream). It is interesting that in the
spring of 2010, the Navajo Nation washes were not flowing extensively, but flows from
the mainstem Little Colorado including Chevelon Creek and Jacks Canyon were high and
might have triggered upstream or downstream movement of carp.

With the above considerations in mind, connectivity regularly exists between White Mountain
Lake, lower Silver Creek, and the Little Colorado River habitats of the humpback chub. One
channel catfish was recorded in 2000 during one of 12 surveys of Silver Creek between 1991 and
2009 below White Mountain Lake. Other nonnative warmwater fish species including green
sunfish, yellow bullhead, and carp were reliably found, indicating that Silver Creek does support
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nonnative fish populations. The presence of largemouth bass in 1999, 2002, and 2007 indicates
that fish can move from White Mountain Lake as there is a reproducing largemouth bass
population there as well as the other warmwater nonnatives including channel catfish which is
the species of concern for this sub-drainage. The above analysis indicates that it is unlikely for
channel catfish from the stocking sties in this drainage to either reach the occupied humpback
chub critical habitat in the Little Colorado River, or to be supporting extant populations of
channel catfish in White Mountain Lake or sites on the Little Colorado River that may be the
source of channel catfish in the critical habitat unit as documented by Stone et al. (2007) and
these catfish did not move upstream into that location from the Colorado River. The stockings
under the proposed action are unlikely to have adverse effects to the recovery value of the Little
Colorado River critical habitat unit for those reasons.

Schoens Complex

This complex contains seven stocking sites; six lakes and one stream all in the Show Low Creek
sub-drainage of Silver Creek. The sites are all connected, with water from the upper six sites
flowing eventually into the lowest site (Fools Hollow Lake), which spills to Show Low Creek.
The stocking sites are proposed for both cold and warmwater species. The new species to the
stocking lists are not new to the drainage; they are present in the lakes as self-sustaining
populations from past illegal stocking actions. Populations of these species may become
depressed and AGFD may determine it is necessary to augment the population; however, the
species would continue to be present in the lake without the augmentation, and the action would
have little effect on restoration of population levels as populations would be expected to recover
on their own via natural recruitment only over a longer time period.

There are three factors to consider in determining the degree of connectivity and subsequent
exposure to humpback chub and critical habitat:

1. Distance and surface water: Show Low Creek below Fools Hollow Lake is intermittent,
with permanent water only from seepage below the dam. During spills from the lake,
water moves downstream to Lone Pine Dam, which has a permanently open outlet, to
Schoens Dam, a distance of 15 miles. Schoens Dam is operated as a flood-control and
irrigation reservoir, and water releases are controlled by the elevation/depth of water in
the pool. No water can be released at elevations below 5,740 feet (approximately 3,000
acre-feet or 35 feet deep). This is because the irrigation tower/headgate structure is
located above this elevation. Once water levels are above 5,740 feet, water can be
released for irrigation purposes during the April 15-September 15 irrigation season or for
flood-control purposes. Water released from Schoens Dam continues down Show Low
Creek to its confluence with Silver Creek and then to the Little Colorado River. The
Little Colorado River is mostly perennial from the confluence with Silver Creek to
Holbrook, and then is ephemeral to the confluence with Chevelon Creek.

2. Flood events: The Little Colorado River above Grand Falls is seasonally connected to
the lower Little Colorado and Colorado rivers during spring runoff and large precipitation
events. Flood releases from Schoens Dam are part of that seasonal connectivity during
some years.
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3. There is little restriction on stocked fish moving from the upper stocking sites in this
complex to Fools Hollow Lake at the lower end. During spill events from the lake, fish
can wash over the spillway and move downstream. Fish that are in the water column
such as trout or centrarchids are more likely to be captured by surface currents and
carried to the spillway than bottom-dwellers such as channel catfish. Some movement of
channel catfish to Schoens Dam’s water-storage pool is indicated by reports from
fishermen using the area of occasional channel catfish being present before the water
dries up. Water released from Schoens Dam has similar issues to that at Fools Hollow
Lake; the outlet structure is not at the bottom of the dam, but is at least 25 feet above the
lake floor at the location of the irrigation tower. Channel catfish may be less likely to be
captured in the outflow since they are not likely in the water column.

With the above considerations in mind, connectivity regularly exists between the stocking sites
and Schoens Dam, with a lesser amount of connectivity below the dam due to restrictions on
water releases. When there are releases, connectivity likely extends via Silver Creek to the Little
Colorado River. The particular situation with water releases from Schoens Dam may limit the
opportunity for channel catfish to move past the dam and into Silver Creek and be available for
transport down the Little Colorado River. However, the continued stocking of channel catfish
into the Show Low Creek sub-drainage maintains the populations at higher levels than would be
supported by natural reproduction in Scotts Reservoir, Show Low Lake, and Fools Hollow Lake;
however, there is also active angling for the species occurring in those sites. As described above
and for the White Mountains Complex, we do not anticipate effects to the recovery value of the
Little Colorado River critical habitat unit.

Non-site specific effects

The act of stocking fish obtained from AGFD hatcheries or other sources has the potential to
introduce unwanted aquatic organisms to the receiving water (see discussion in Area-Wide
analysis). The use of hatchery and operational protocols for the movement of stocked species is
designed to reduce the opportunity for the transmission of other nonnative fish species, parasites,
or diseases via stocking actions. AGFD describes those protocols in the BA, and that
information is incorporated here by reference.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area Wide
Analysis discusses this effect in more detail.

Disease and parasites are additional threats to humpback chub populations. Parasites may be
introduced incidentally with the spread of nonnative species. Transmission may occur via
introduced fish species, and bait species used for angling. Such species include fish, crayfish, and
waterdogs (tiger salamanders). Asian tapeworm, introduced from Asia through grass carp
introductions was first documented in the Virgin River basin in 1979 (Heckmann et al. 1986),
probably carried there by red shiner. It appeared in the Little Colorado River in Grand Canyon
by 1990 (Clarkson et al. 1997), and was found in the Gila River Basin on the Gila River near
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Ashurst-Hayden Dam in both carp and red shiner (USFWS 2002a). Cyprinid fishes are a
definitive host of Asian tapeworm; so many native species in Arizona are at risk. Anchor worm
originated in Asia and was spread in the United States through the trade in goldfish (Hoffman
and Schubert 1984). This parasite is now widespread in the Colorado and Gila River basins and
is affecting a number of native fish species (Wilson et al. 1966, Robinson et al. 1998, Weedman
et al. 1996). Anchor worm can be spread by stocking infected fish (Hart 1999). Ichisa
widespread parasite of fish that often occurs in hatchery fish populations and is also found in the
wild. Both of these parasites can adversely affect humpback chub. Susceptibility and
concomitant impacts of disease and parasites may be exacerbated by stress due to habitat
degradation and habitat loss.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered 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.

The stocking sites and their connecting watersheds are on the Coconino (Canyon Diablo) and
Sitgreaves (Schoens and White Mountain) National Forests, with private and state lands along
the lower portions of the tributaries and the LCR mainstem. The LCR also passes through the
Navajo Nation and onto Grand Canyon National Park, where the critical habitat section is
located.

Non-Federal actions in the Little Colorado River drainage are extensive; however, these effects
have thus far not had a detectable adverse affect on humpback chub and its critical habitat in the
Little Colorado River, perhaps because these affects are diffuse over a wide area, and are distant
from humpback chub and its critical habitat. A recently completed management plan for the
Little Colorado River watershed (Valdez and Thomas 2009) provides many thorough
recommendations to conserve humpback chub in light of these potential effects.

CONCLUSION

After reviewing the current status of humpback chub and its designated critical habitat in the
Colorado River and Little Colorado River, the environmental baseline for the action area, the
effects of the proposed sportfish stockings and the cumulative effects, it is the AESQO's biological
opinion that the action, as proposed, is not likely to jeopardize the continued existence of the
humpback chub, and is not likely to destroy or adversely modify designated critical habitat.

This biological opinion does not rely on the regulatory definition of “destruction or adverse
modification” of critical habitat at 50 CFR 402.02. Instead, we have relied upon the statutory
provisions of the Act to complete the following analysis with respect to critical habitat.

We present this conclusion on the humpback chub and its critical habitat for the following
reasons:
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e For the Havasu Creek stocking sites, we believe it is unlikely that any individuals of the
stocked species, particularly channel catfish, could access the humpback chub habitats
alive after being transported by flood waters. The spill potential from the stocking sites,
the distances involved, and the physical conditions encountered, when considered
together, leads to a very low risk of exposure of humpback chub to these fish. This low
potential for exposure also leads to our determination that PBFs B2 and B3 would not be
affected to the extent that the conservation value of the Colorado River Marble and Grand
Canyon critical habitat reach would be diminished.

e For the Canyon Diablo stocking sites, we believe it is unlikely that any individuals of the
stocked species, particularly channel catfish, could access the humpback chub habitats
alive after being transported by flood waters. The spill potential from the stocking sites,
the distances involved, and the physical conditions encountered, when considered
together, leads to a very low risk of exposure of humpback chub to these fish.

e For the White Mountain stocking sites we believe it is possible that individuals of the
stocked species, particularly channel catfish, could access the humpback chub habitats
alive after being transported by flood waters. There is connectivity between the Little
Mormon Lake stocking site and the LCR through White Mountain Lake for channel
catfish if reproduction occurs in Little Mormon Lake; the grate on the outflow would
prevent stocked adult channel catfish from escaping but not juvenile catfish which would
only be present if reproduction occurs at this site. Channel catfish maintain a
reproducing population in White Mountain Lake, and any channel catfish exiting the lake
to Silver Creek would most likely come from that population and not the stocking sites.
Channel catfish are a significant predator on young humpback chub, and the connectivity
from these stocking sites is directly into the area above Chute Falls where recent
translocations of small humpback chub to extend the area of the population and improve
survivorship were undertaken. The number of channel catfish in that reach of the Little
Colorado River is not known; however, augmentation of those numbers is likely to be
deleterious to the chub. We do not believe that stocking channel catfish into Little
Mormon and Whipple lakes has any measurable effect on existing channel catfish
populations in this drainage or in the Little Colorado River.

e For the Schoens stocking sites, we believe it is unlikely that any individuals of the
stocked species, particularly channel catfish, could access humpback chub habitats after
being transported by flood waters to the flood pool at Schoens Dam. The manner of
release for water behind the dam does not facilitate passage of bottom-dwelling fish such
as channel catfish downstream.

e For the Little Colorado River critical habitat reach, we understand that nonnative fishes,
including channel catfish, entering the upper end of the critical habitat reach via LCR
inflows are an identified concern for PBFs B2 and B3. Based on our analyses, we believe
that the channel catfish associated with stocking events included in the proposed action
have, at best, an extremely minor effect to recovery values in the Little Colorado River
since their ability to reach the critical habitat is very limited. Also, as discussed above,
stocked channel catfish or their progeny are not supporting the currently established
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populations of that species in Lyman Lake, lower Chevelon Creek, and Clear Creek
Reservoir or washes draining into the Little Colorado River from the north. It is far more
likely that individuals from those self-sustaining populations would access the Little
Colorado River below Grand Falls as foreseen by Stone et al. (2007). While we agree
that allowing channel catfish to reach the critical habitat unit is an adverse action that
may adversely affect the recovery value of the unit, we are unable to determine that the
stocking events covered in this consultation have any meaningful role in affecting
humpback chub recovery in the Little Colorado River critical habitat unit.

The conclusions of this biological opinion are based on full implementation of the project as
described in the Description of the Proposed Action section of this document, including any
Conservation Measures that were incorporated into the project design.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulations 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.

AMOUNT OR EXTENT OF TAKE

In determining if incidental take is likely to occur as a result of a proposed action, two conditions
must be met; the listed species must be reasonably certain to occur in the location where the take
would occur, and, the proposed action must be reasonably certain to result in take. In
determining whether or not incidental take would occur at each stocking site, our analysis first
considered if both conditions were met.

We are unable to meet the two conditions for incidental take for the following sites and reasons:

e While there are humpback chub at and upstream from the confluence of Havasu Creek
with the Colorado River, and in the LCR below Grand Falls, we cannot be reasonably
certain that any stocked fish or its progeny from any of the stocking sites would reach
occupied humpback chub habitat for the reasons discussed above. Our interpretation of
distance, connectivity, and the likelihood of survival for stocked sportfish or their
progeny during transport by high flows to humpback chub habitat does not lead to the
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reasonable certainty needed to determine that incidental take from the proposed action
would occur. Thus, the first condition is not met. Further, there already are self-
sustaining channel catfish in the LCR above Grand Falls and in the Colorado River
downstream of Havasu Creek, and it is more likely that any channel catfish moving down
into occupied humpback chub habitat on the LCR or found in the Colorado River is part
of those populations. We cannot be reasonably certain that the proposed action would
result in take, thus the second criteria is not met.

If, in the future, there is documentation that stocked fish or their progeny has reached occupied
humpback chub habitats, we will reevaluate this determination.

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 endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information.

We have not identified any conservation recommendations for the humpback chub.

Little Colorado spinedace (Lepidomeda vittata) and critical habitat

DESCRIPTION OF THE PROPOSED ACTION

Little Colorado spinedace (spinedace) and its critical habitat may be affected by proposed
stocking actions at sites in the stocking complexes as listed in Table 8. New stocking sites or new
species proposed for continuing stocking sites are indicated by a *. Stocking sites within Table 8
complexes that were determined not to have potential adverse effects to spinedace are not listed

in the table.

Table 8: Stocking sites, species proposed for stocking, and potentially affected Little Colorado
spinedace populations and/or designated critical habitat.

Stocking Sportfish Spinedace Spinedace critical
complex/site proposed for population habitat affected
stocking affected

Chevelon Creek

Chevelon Canyon | ONMY, THAR* Lower Chevelon Chevelon Creek

Lake West Chevelon

Long Tom Tank ONMY Lower Chevelon Chevelon Creek
West Chevelon

Willow Springs ONMY Lower Chevelon Chevelon Creek

Lake West Chevelon

Woods Canyon ONMY Lower Chevelon Chevelon Creek

Lake West Chevelon
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Clear Creek
Bear Canyon ONMY, SAFO East Clear Creek East Clear Creek
below CC Cragin
CC Cragin ONMY East Clear Creek East Clear Creek
above and below
CC Cragin
Knoll Lake ONMY East Clear Creek East Clear Creek
below CC Cragin
Clear Creek ONMY East Clear Creek East Clear Creek
Reservoir below CC Cragin
Little Colorado
above Lyman
Becker Lake ONMY, ONAP, Little Colorado None
THAR* River
Hulsey Lake ONMY Nutrioso Creek None
Lyman Lake ONMY Little Colorado None
River
Nelson Reservoir ONMY Nutrioso Creek Nutrioso Creek
Little Colorado
River
Schoen’s
Fools Hollow Lake | ONMY, ONAP*, Silver Creek None
ONCL*, SAFO*,
ICPU, LEMA
Rainbow Lake ONMY, ICPU*, Silver Creek None
LEMA*, MISA*
Mountain Meadow | ONMY, LEMA Silver Creek None
Recreational
Complex*
Scotts Reservoir ONMY, ICPU, Silver Creek None
LEMA*
Show Low Creek* | ONMY Silver Creek None
Show Low Lake ONMY, SAFO*, Silver Creek None
ONCL*, ONAP*,
ICPU, LEMA
Woodland Lake ONMY, ICPU, Silver Creek None
LEMA*
West Fork Little
Colorado River
Bunch Reservoir ONMY, ONAP* Little Colorado None
River
Lee Valley Lake ONAP, THAR Little Colorado None
River
WEF Little Colorado | ONMY, ONAP Little Colorado None

River at Greer

River
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WEF Little Colorado | ONAP Little Colorado None
River at Sheeps River
Crossing
Mexican Hay Lake | ONAP Little Colorado None
River
River Reservoir ONMY, ONAP* Little Colorado None
River
Tunnel Reservoir ONMY, ONAP* Little Colorado None
River
White Mountain ONMY Little Colorado None
Reservoir River
White Mountain
Silver Creek ONMY, ONAP Silver Creek None
Little Mormon ICPU Silver Creek None
Lake
Whipple Lake ICPU Silver Creek None

Conservation measures included in the proposed action

The stocking restrictions and implementing actions from the 1995 (USFWS 1995) and 2001
(USFWS 2001) incidental take statements for CC Cragin Reservoir, Knoll Lake, and Nelson
Reservoir, except for modified creel requirements, are part of the proposed action for this
consultation and will be implemented over the next 10 years as described in those documents.
Creel will occur no less than once every ten years.

AGFD will, within three years, convert all rainbow trout stocking from its hatcheries to triploid
individuals. While sterility of triploid rainbow trout is not absolute, this conversion will
significantly reduce the opportunity for stocked rainbow trout to contribute to maintenance of
any wild population of rainbow trout in the vicinity of any wild or reintroduced population of
Little Colorado spinedace.

Within three years, the AGFD shall conduct a statewide live bait (bait fish and tiger salamanders)
use assessment and risk analysis to develop recommendations to amend live bait management.
The AGFD shall present these recommendations to the Arizona Game and Fish Commission
(AGFC) for implementation consideration.

Within three years, AGFD shall review and update existing outreach programs addressing use of
live bait to ensure they are adequately informing the public about capture, use, and proper
disposal of live bait species.

Within three years, the AGFD shall review and update existing outreach programs on the risks to
native aquatic species from the transport of nonnative aquatic species (sportfish, baitfish, other
fish species, amphibians, invertebrates, and plants) to ensure they are adequately informing the
public of the harmful nature of such actions, and means they can take to reduce or prevent
inadvertent transport of such nonnative species.
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While implementing the Integrated Fisheries Management Plan for the Little Colorado River
(Young et al. 2001) and the East Clear Creek Watershed Recovery Strategy for Little Colorado
Spinedace and Other Riparian Species (USDA 1999), in cooperation with other partners, AGFD
will consider other conservation actions to benefit the species (non-mandatory measure). Such
actions may include, but are not limited to:

e surveys in the Chevelon Creek watershed from the headwaters to Rock Art Ranch to
identify nonnative species distribution and determine suitability of habitats for spinedace
reintroductions;

e once suitable habitats are identified, plan and implement renovations and reintroductions
of spinedace into the Chevelon Creek watershed,

e mechanically remove wild trout from drainages above CC Cragin Reservoir and green
sunfish from below the reservoir;

e remove wild brown trout and nonnative warmwater fish species from the mainstem Little
Colorado River above Lyman Lake;

e repatriate spinedace found in Nelson Reservoir to occupied habitat upstream;

e continue to work with partners to replicate populations, fund habitat improvements, and
maintain or improve habitat for spinedace on Wildlife Management areas that support
spinedace; and

STATUS OF THE SPECIES AND CRITICAL HABITAT (rangewide and/or recovery unit)
Listing

The spinedace was first listed as a threatened species under the Endangered Species Preservation
Act of 1966 (32 FR 2001), and was considered a Category 1 candidate in the Review of
Vertebrate Wildlife for Listing as Endangered or Threatened Species in 1982 (47 FR 58454).

The species was listed 1987 under the 1973 Endangered Species Act (Act) as threatened with
critical habitat (52 FR 35034). A special rule under section 4(d) to allow for take of individual
spinedace under a valid State permit was enacted in 1975 (40 FR 44415). This special rule
regulates take of spinedace for educational purposes, scientific purposes, zoological exhibition,
and other conservation purposes consistent with the Act through applicable state fish and wildlife
conservation laws and regulations.

Critical habitat

“Critical habitat,” as defined in Section 3(5)(A) of the Act, means: (i) the specific areas within
the geographical area occupied by the species at the time it is listed, on which are found those
physical and biological features (I) essential to the conservation of the species and (II) which
may require special management considerations or protection; and (ii) specific areas outside the
geographical area occupied by a species at the time it is listed upon a determination by the
Secretary that such areas are essential for the conservation of the species. The term
“conservation,” as defined in Section 3(3) of the Act, means: the use of all methods and
procedures which are necessary to bring any endangered species or threatened species to the
point at which the measures provided pursuant to this Act are no longer necessary. Therefore, in
the case of critical habitat, conservation represents the areas required to recover a species to the
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point of delisting (i.e., the species is recovered and is removed from the list of endangered and
threatened species). In this context, critical habitat preserves options for a species’ eventual
recovery.

In our analysis of the effects of the action on critical habitat, we consider whether or not the
proposed action will result in the destruction or adverse modification of critical habitat. In doing
so, we must determine if the proposed action will result in effects that appreciably diminish the
value of critical habitat for the recovery of a listed species (USFWS and NMFS 1998b). To
determine this, we analyze whether the proposed action will adversely modify any of those
physical or biological features (PBFs) that were the basis for determining the habitat to be
critical. To determine if an action results in an adverse modification of critical habitat, we must
also evaluate the current condition of all designated critical habitat units, and the PBFs of those
units, to determine the overall ability of all designated critical habitat to support recovery.
Further, the functional role of each of the critical habitat units in recovery must also be defined.

For spinedace, the role of each critical habitat unit in recovery was not defined in the recovery
plan. For this analysis, we shall assume that any significant effects to the PBFs of critical habitat
could result in a loss of conservation value for that critical habitat unit.

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the spinedace. This information was taken from the 1998 recovery
plan (USFWS 1998b) and the most recent 5-year review (USFWS 2008e). Information in these
documents is incorporated by reference.

Life history

Spinedace are omnivorous, and food items include chironomid larvae, other dipterans,
filamentous green algae, and crustaceans (Runck and Blinn 1993, Blinn and Runck 1990).
Spinedace are late-spring to early-summer spawners (Blinn et al. 1994, Blinn and Runck 1990,
Miller 1961, Minckley 1973, Minckley and Carufel 1967) although some females have been
found to contain mature eggs as late as October (Minckley and Carufel 1967). A complete
discussion of the taxonomic, distributional, and life history information of the spinedace has
been compiled in the Little Colorado Spinedace Recovery Plan (USFWS 1998b).

Habitat use

Available information indicates that suitable habitat for the spinedace is characterized by clear,
flowing pools with slow to moderate currents, moderate depths, and gravel substrates (Miller
1963, Minckley and Carufel 1967). Cover provided by undercut banks or large rocks is often a
feature. Spinedace have also been found in pools and flowing water conditions over a variety of
substrates, with or without aquatic vegetation, in turbid and clear water (Denova and Abarca
1992, Nisselson and Blinn 1991). Water temperatures in occupied habitats ranged from 58 to 78
degrees Fahrenheit (Miller 1963). Both mountain streams and lower-gradient streams and rivers
have provided habitat for the spinedace. Residual pools and spring areas are important refuges
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during periods of normal low water or drought.
Current distribution

The spinedace historically occupied the Little Colorado River and its northward flowing
tributaries off the Mogollon Rim and the White Mountains. Between 1939 and 1960, many
spinedace populations were lost. Currently, spinedace is found in disjunct locations in the East
Clear Creek watershed, Chevelon Creek, the upper Little Colorado River, and Silver Creek.
Populations are small and undergo yearly fluctuations that make long-term assessment of
population trends difficult to determine. Populations are known to be extant in all drainages
listed above; however, no spinedace has been found in Silver Creek since 1997. Genetically, the
spinedace populations in the first three drainages are separate sub-groups (genetic analysis on
Silver Creek fish has not been done) and maintaining each group is important to conserve genetic
variation.

In the East Clear Creek drainage, spinedace are found in small perennial pools in otherwise
ephemeral drainages in West Leonard and Leonard Canyon (Dines Tank) with populations in
Bear, Dane, and Yeager canyons supplemented from the West Leonard Canyon and Dines Tank.
In the mainstem of East Clear Creek, spinedace are found above CC Cragin Reservoir in Bear
Canyon. Populations of spinedace in this drainage have declined significantly since listing and
currently are at particular risk from the continuing drought due to the small isolated pool habitats
they occupy. Extensive efforts to salvage spinedace from drying pools and place them in more
secure habitats has been done and likely will continue.

In the Chevelon drainage, spinedace are found in the lower eight miles of the creek above the
confluence with the Little Colorado River. This is the most robust population of spinedace
remaining throughout its current range. As a conservation action, spinedace was stocked into
West Chevelon Creek, a tributary stream about 40 miles upstream of the occupied habitat in
2007.

In the Little Colorado River drainage, spinedace are found in the mainstem from Springerville to
St. Johns, including on AGFD’s Becker and Wenima Wildlife Areas, and in the reach above
Lyman Lake. They are also found in Nutrioso Creek from the Apache-Sitgreaves National
Forest boundary upstream to Nelson Reservoir and from the reservoir upstream to the town of
Nutrioso and in Rudd Creek, a tributary to Nutrioso Creek. Spinedace are found in small to
moderate numbers at these sites.

In the Silver Creek drainage, spinedace were found in 1997 in the lower portion of the creek
above the confluence with the Little Colorado River. Silver Creek is mostly perennial in this
reach. Repeated surveys have not documented their presence since that time.

The status of the spinedace is not secure and additional declines from ongoing threats are
anticipated. Amelioration of these ongoing threats to an extent that populations can stabilize is
unlikely in the short term. In our 5-year review (USFWS 2008e), we recommended that the
spinedace be uplisted to endangered, as its current status indicates it is in danger of extinction
throughout its range. Threats of particular concern identified in the 5-year review were
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continuing ground and surface water development, drought, and the continuing effects of
invasive aquatic species.

Threats

Threats to the spinedace pose a significant challenge to the conservation of the species.
Availability of habitats with permanent water in the drainages, particularly East Clear Creek and
Chevelon drainages and below Nelson Reservoir is limited due to a variety of factors, including
groundwater withdrawals, surface water diversions and dams controlling flows. The Chevelon
Creek population is at significant risk of losing surface flow due to continued groundwater
pumping in the C-aquifer. In East Clear Creek, spinedace relies on precipitation to support
permanent aquatic habitats in the absence of springs and other groundwater sources to provide
surface flows. Continuing drought has exacerbated water supply issues, requiring emergency
salvage of spinedace from small habitats in danger of drying up. Spinedace populations are
particularly at risk from drought as they are in small habitats with limited water supplies that are
not well connected hydrologically to other populations. Reduced flows due to drought are also a
problem for the Little Colorado/Nutrioso Creek populations because of surface water diversions
for agriculture and groundwater pumping for agricultural, commercial, industrial, and municipal
purposes. There are no extant management actions that could provide protection for spinedace
habitats from groundwater withdrawals.

The widely scattered and isolated nature of spinedace populations also put it at risk from wildfire
on the watershed. Burn-over could be devastating in the small watersheds that support the
species, with subsequent ash flows that put toxic materials into streams that can move for many
miles downstream. Use of fire retardant compounds is also of concern as some of these can be
toxic to aquatic life. The 2011 Wallow Fire burned in the Little Colorado River watershed above
the populations in the mainstem Little Colorado River near Springerville and in Nutrioso and
Rudd creeks. Spinedace were salavaged from these streams prior to post-fire runoff events that
could result in toxic conditions in the streams; however the status of these populations is not
known at this time. For the purposes of this BCO, we assume all populations of spinedace are
extant.

The presence of nonnative fish species, both coldwater and warmwater species, and crayfish in
spinedace habitats have negative effects on spinedace populations. The presence of nonnative
species was a primary reason for listing the species, and the effects of these species on spinedace
through competition and predation varies. Some, such as channel catfish, green sunfish,
largemouth bass, brown trout, and rainbow trout are likely predators, with fathead minnows,
golden shiners, and rainbow trout also competing for food and space. Golden shiners were
particularly mentioned as a problem in Chevelon Creek. Crayfish may prey on and compete with
spinedace, plus, their activities alter physical habitat conditions through removal of vegetation
and burrowing in the substrate. The recent illegal stockings of largemouth bass, smallmouth
bass, green sunfish, yellow bullhead, and yellow perch into headwater lakes in East Clear and
Chevelon Creek drainages has added another layer of predators and competitors to the existing
degraded condition of the biological environment.

An example of how the combination of changes in habitat can also influence the success of
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nonnative species introduced into spinedace habitat is the current conditions in Silver Creek. In
1997, the habitat at Silver Creek was typical of spinedace habitat; shallow riffle/run areas with
occasional small pools. Beginning in 1999, the habitat began to shift to deep pools due to the
influx of beavers and their dam construction activities. This type of habitat is still suitable for
spinedace; however, surveys for the species are more difficult in this type of habitat and it is
more suitable for nonnative fish species. Surveys in 2004 (McKell and Lopez 2005) documented
fathead minnows, green sunfish, and common carp as the dominant species present. There are
previous records of largemouth bass and channel catfish in this reach. Other native fish species
formerly captured in this reach are also in reduced numbers. While we believe this habitat is still
occupied by spinedace, the value of this area for conservation has declined significantly and it
may not be recoverable.

Conservation actions

As part of their ongoing commitment to conservation for this species, AGFD is an active
participant in implementation of the (species) recovery plan. To assist in the conservation of the
spinedace, several actions and programs have been developed and are being implemented. These
include (summarized from USFWS 2008e):

e Refuge and conservation populations for the three identified lineages have been
developed. Refuge populations for two of the three lineages exist in the Arboretum at
Flagstaff (East Clear Creek) and the Grasslands Wildlife Area (Little Colorado River). A
refuge for the Chevelon population is under development at Winslow High School.

e Supplemental stocking into Bear, Dane, and Yeager canyons in the East Clear Creek
drainage to expand population sites has been accomplished, other movement of spinedace
from drying pools to what are hoped is more secure pools was done, and a new
population was created in West Chevelon Creek through translocation in 2007.

e The East Clear Creek Watershed Recovery Strategy for spinedace and other riparian
species identified activities to assist in recovery of spinedace and its habitats in the
drainage. Improved livestock management, protection for headwater meadows, and other
actions to protect and improve spinedace habitats have been completed and others will be
implemented. Wildland Urban Interface (WUI) projects in East Clear Creek and
Nutrioso Creek drainages assist in watershed rehabilitation and reduction in wildfire
risks.

e AGFD has secured land and water rights in their Wildlife Areas (Becker, Chevelon,
Grasslands, Sipes, and Wenima) that provide stream flows and refuge areas for the
spinedace.

¢ Funding from a variety of sources has allowed for riparian restoration efforts along a
portion of Nutrioso Creek occupied by spinedace. Additionally, a Safe Harbor
Agreement on the EC Bar Ranch has provided some longer term management for this
reach of occupied habitat.

e Research on genetic variation between spinedace populations has provided insights on
management needs to maintain the extant lineages. Additional research on spinedace life
history and habitat requirements, spinedace/trout interactions, and effects to spinedace of
crayfish have assisted in defining threats and identifying suitable habitats for
translocation and future nonnative management actions.
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Critical habitat

Critical habitat for the spinedace was designated in 1987 (USFWS 1987a). Areas designated as
critical habitat were in the East Clear Creek drainage (East Clear Creek from its confluence with
Leonard Canyon upstream 15 miles to CC Cragin Reservoir and from the upper limit of the
reservoir upstream 13 miles to Potato Lake), Chevelon Creek (from the confluence with the
Little Colorado River upstream eight miles to Bell Cow Canyon), and in the Little Colorado
drainage (Nutrioso Creek from the Apache-Sitgreaves National Forest boundary upstream five
miles to Nelson Reservoir dam). While there is a recovery plan for the spinedace (USFWS
1998b), the standards for recovery plans in effect at that time did not require identification of the
recovery values for critical habitat units. For the purposes of this BCO, we shall consider the
recovery value of any critical habitat unit to be compromised if the proposed action results in
significant changes to any PBF.

The critical habitat designation described the constituent elements to include clean, permanent
flowing water, with pools and a fine gravel or silt-mud substrate and that these were considered
essential for the conservation of the species. The designation discussed the types of activities that
could adversely modify critical habitat, focusing on activities that would deplete, lessen, or alter
the natural hydrograph of stream flows, extensively alter the channel morphology, or extensively
alter the water chemistry. There is no discussion of the presence of nonnative species as a
concern for the biological feature of critical habitat in the designation; this is a result of differing
standards in place during the period when the spinedace was listed and critical habitat
designated. The physical and biological factors (PBFs) were considered as being present at the
time of designation. All critical habitat units are essential for the conservation of the species.

At the time of designation, three critical habitat units had extant issues dealing with natural
streamflows from existing dams upstream of three of the four units (one East Clear Creek unit is
upstream of CC Cragin Reservoir). Those conditions continue to exist, with threats to
streamflows increasing due to groundwater pumping at the Chevelon Creek unit and drought at
the lower East Clear Creek and Nutrioso units that affect releases from the dams into the critical
habitat reaches. The continuing diversion of water from CC Cragin Reservoir to the East Verde
River also affects natural flow patterns below that dam as less water is retained in the reservoir to
spill downstream. Drought has affected the flows in all critical habitat units and this may
continue into the future depending on weather patterns.

Channel morphology can be adversely affected by watershed conditions, such that surface flows
off a degraded watershed are altered in the speed at which runoff occurs, the length of time that
runoff occurs, and the amount of sediments transported in the runoff. The conditions of riparian
buffers along the streamcourse are also a factor in how surface runoff reaches the stream channel
and the subsequent erosion or sediment deposition that occurs. We do not have any information
about changes to this PBF since designation. Effects to this PBF from runoff following the
Wallow Fire may have occurred below Nelson Reservoir if flows overtopped the dam and
continued downstream; however, we do not have specific information at this time as to the extent
of damage that has already occurred.
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Water quality issues related to chemical and biological pollutants were third component. The
types of these “pollutants” were not specified. Degraded watershed conditions can lead to
excessive sedimentation, wildfires can also lead to higher sedimentation rates and toxic ash flows
that can eliminate an spinedace population and temporarily degrade this PBF. Improper
management of livestock or elk grazing where the small habitats are overused and fecal matter
builds up in the stream that degrades water quality may also be an issue. Section 7 consultations
on watershed health, livestock management proposals and Wildland Urban Interface (WUI) fuels
management projects have identified measures to reduce the risks of these water quality risks.

Although there is no biological environment PBF concerning the presence of nonnative species
in spinedace critical habitat, the presence of these species does have effects to the PBF and how
the spinedace is able to use habitat containing the PBFs. For example, crayfish remove
submerged vegetation that can act as cover for fishes, consume large amounts of the aquatic
insect food base, and, through their burrowing, increase bank instability that leads to excessive
sedimentation (Fernandez and Rosen 1996). Research has shown (Bryan et al. 2002) that the
presence of crayfish in spinedace habitats causes the spinedace to alter their behavior and use of
habitats. Rainbow trout also have this effect, and it is magnified when both nonnative species
are present. The effect of native and nonnative trouts on spinedace is also discussed in Blinn et
al. (1993), Bryan et al. (2002) and Sweetser et al. (2002). Interactions between rainbow trout
and spinedace are prominent in these papers.

Previous consultations

Section 7 consultations on spinedace include programmatic efforts for Forest Land Management
Plans that address watershed management and multiple uses (livestock grazing, timber harvest,
wildfire suppression, recreation, and other issues), and more site-specific efforts that are more
focused on implementing recovery actions such as barrier construction and stream renovations.
Biological opinions on actions potentially affecting spinedace may be found at our website
www.fws.gov/southwest/es/arizona in the Section 7 Biological Opinion page of the Document
Library.

ENVIRONMENTAL BASELINE [in the action area]

The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action 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 which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
platform to assess the effects of the action now under consultation.

Description of the Action Area

The movement of stocked sportfish from the stocking sites listed in Table 8 has the potential to
affect all four population areas for spinedace, so the action area is the rangewide distribution.

A. Status of the species and critical habitat within the action area
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Because the action area is the range of the species, the status of the species is the same as
previously discussed.

B. Factors affecting the species’ environment and critical habitat within the action area

The current status of the species is the aggregate of past land management actions that have
affected habitat conditions, introduction of nonnative aquatic species that compete with or prey
on spinedace, and the ongoing drought in the southwestern United States.

EFFECTS OF THE ACTION

Effects of the action refer to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated and interdependent with
that action, that will be added to the environmental baseline. 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.
Indirect effects are those that are caused by the proposed action and are later in time, but are still
reasonably certain to occur.

As referenced previously, Appendix D contains compiled information on the effects of nonnative
stocked sportfish species to native fish species. Additional discussions on the effects of
nonnative stocked sportfish species to the spinedace are in the final rule (USFWS 1987a), the
recovery plan (USFWS 1998b), and the 5-year review (USFWS 2008¢). These documents are
incorporated by reference. The following discussion of effects is only a brief summary of the
potential for predation and/or competition and hybridization by the stocked sportfish species on
spinedace.

As described in the interactions document in Appendix D, stocked rainbow trout do not persist
long in the stream after the stocking event due to a number of factors including natural mortality
events, angler catch, and predation by other species (such as brown trout or smallmouth bass) on
the stocked trout. The repeated stockings are necessary to maintain a fishable population under
these conditions. Stocked rainbow trout can and do convert to eating natural foods if they live
long enough to do so, and can be predators on small fish at that time. The number of times that
potential predation event can be realized is difficult to determine since for the event to occur, the
individual stocked rainbow trout must survive long enough to convert to natural feeding and
access the occupied habitat of the native fish. Over a 10-year period, this may occur, but we do
not expect it to be a common occurrence as described below.

Chevelon Creek
The stocking sites in this complex have been stocked with rainbow trout for many years. The
only new species is Arctic grayling in Chevelon Canyon Lake. Past stocking effects are in the

environmental baseline.

The four Chevelon Creek stocking sites are hydrologically connected, with Chevelon Canyon



Final BCO 22410-2008-F 0486
146

Lake the lowest site in the drainage. Any water releases from Long Tom Tank, Willow Springs,
or Woods Canyon Lake enter Chevelon Canyon Lake, which does spill in the spring following
runoff events that fill the system. The reach of Chevelon Creek below the lakes does not
maintain perennial flows following spring runoff; however, there are isolated pools that can
persist through the summer and may be augmented by summer monsoon flows in the tributary
watersheds. Rainbow trout are stocked in all four lakes, with Arctic grayling also stocked in
Chevelon Canyon Lake. Rainbow trout and Arctic grayling can persist year-round in Chevelon
Canyon Lake but do not reproduce in the lake; however there may be some reproduction of
rainbow trout in the perennial reach of Chevelon Creek between Willow Springs/Woods Canyon
lakes and Chevelon Canyon Lake. The stocking of triploid rainbow trout will essentially
eliminate the ability of stocked rainbow trout to support any wild population above the lake.

Rainbow trout have been documented below Chevelon Canyon Lake five times in surveys
spanning 1965 through 1991. Surveys below the dam and at two sites above the West Chevelon
Creek confluence (10.5 miles below the dam) in 2005-2008 have not documented any rainbow
trout; however, these surveys were done in August and September which may be too late in the
year to detect rainbow trout due to temperatures in the isolated pools exceeding their thermal
tolerance. Arctic grayling have a lower thermal tolerance than rainbow trout, and are less likely
to persist. Rainbow trout have never been detected in the occupied spinedace habitat in the
lower eight miles of Chevelon Creek, and if they did reach there, would not persist over the
summer due to high temperatures. Direct effects to the spinedace population in lower Chevelon
Creek are not anticipated to occur from stocking sportfish into the sites in this complex.

Spinedace were reintroduced into West Chevelon Creek in 2007, and surveys since then have
documented the species present through May, 2009. Spring runoff flows can displace spinedace
from the secure habitats in West Chevelon downstream into Chevelon Creek. The lower 16.2
miles of West Chevelon Creek are dry except during runoff events, and any spinedace washed
out of this creek are likely unable to move back upstream. If these spinedace find one of the
permanent pools in Chevelon Creek, they may persist there if water quality remains suitable;
although it is not certain if they could establish themselves here. The historical range of the
spinedace in Chevelon Creek is unknown, and the population in lower Chevelon was only
documented in 1977 and none had been found in the watershed previously. Golden shiners were
abundant in the upper reaches of Chevelon Creek (Minckley and Carufel 1967), and attempts to
eliminate them in the 1960s (they had been present since the 1950s) with toxicants likely also
removed individuals of native species, including spinedace as well. Golden shiners are identified
as an immediate threat to spinedace (Minckley and Carufel 1967).

The physical habitat may remain suitable for spinedace in this reach of Chevelon Creek, but
existing populations of nonnative fish may reduce the potential for re-establishment. Species
present in the pools below Chevelon Canyon Dam are a mix of nonnative (fathead minnow,
golden shiner, and a few brown trout) and native (speckled dace, Little Colorado sucker,
bluehead sucker, and roundtail chub) fish species that may interact with spinedace in various
ways, including competition for food and space by fathead minnow and golden shiner, and
potential predation in the case of brown trout and roundtail chub. The addition of rainbow trout
to these pool populations adds another potential predator for at least part of the year, and no
establishment of this species is likely due to temperature conditions and the stocking of triploid
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individuals. Small Arctic grayling are generally not piscivorous, but could compete for food and
space with spinedace during the period they are present.

Effects to the critical habitat reach in lower Chevelon Creek are not expected to occur from the
proposed action as the stocked trout species are unlikely to reach the critical habitat unit, and
unlikely to persist for even a short time there due to high temperatures.

Clear Creek (including Clear Creek Reservoir)

The stocking sites in this complex have been stocked with rainbow trout and Arctic grayling for
many years. Past stocking effects are in the environmental baseline. This complex contains three
stocking sites in the headwater areas of East Clear Creek (Bear Canyon Lake, CC Cragin
Reservoir, and Knoll Lake) and one site near the confluence with the Little Colorado River
(Clear Creek Reservoir). Rainbow trout are proposed for stocking in all sites, with Arctic
grayling also proposed for Bear Canyon Lake. Neither species reproduces in any of the lakes, but
can carry over to the next stocking season in the three high elevation sites. The stocking of
triploid rainbow trout will essentially eliminate the ability of stocked rainbow trout that could
leave the stocking sites from supporting any wild rainbow trout populations in the drainage.

Bear Canyon Lake is located on an ephemeral tributary of Willow Creek, which joins East Clear
Creek approximately one mile above Hamilton Crossing. Bear Canyon Lake fills and spills from
spring runoff every year; no other water is released downstream from the lake. Bear Canyon
below the lake may hold some isolated pools outside of the runoff season. Willow Creek is not
perennial, flowing to East Clear Creek only during the spring runoff but it does have some
permanent water between Gentry Creek and Cabin Draw in the form of large, deep pools. Trout
or grayling that exit Bear Canyon Lake during spring runoff may be able to persist in the deep
pools through the summer. One rainbow trout was found immediately below the dam, but none
were found in surveys in 1999, 2000, or 2004-2005.

Spinedace were known in East Clear Creek down to at least Macks Crossing, at least five miles
upstream of the confluence of Willow Creek and East Clear Creek. Except for a single fish
located in a pool below the dam in 2005, they have not been documented in East Clear Creek
below CC Cragin since 1997 despite nearly annual surveys at five locations. Effects to spinedace
are unlikely due to the current status of the species downstream of the lake.

CC Cragin Reservoir is on the headwaters of East Clear Creek with spring runoff from several
small streams the primary source of water. The headwater streams are intermittent, with some
permanent water upstream of the lake that outside of spring runoff, is not connected to the lake.
Baseflows in East Clear Creek immediately below the dam are supported by seepage from the
dam and water released from a two-inch pipe, and the reservoir can spill in the spring during
high water years. Flows below the dam are perennial to the confluence with Leonard Canyon.
Beginning in 2012, the reservoir may spill less frequently due to resumption of trans-basin
diversions of water from the reservoir to the East Verde River.

Rainbow trout stocking into CC Cragin is covered under a 1995 biological opinion and its 2001
update (USFWS 1995a, 2001¢). This BCO will cover stocking at CC Cragin Reservoir for the
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next 10 years, replacing the existing consultations. The stocking provisions in the 1995 BO were
modified in 2001 and are carried through to the present for this consultation:

e Stock to maintain put-and-take rainbow trout fishery.

e All stocked fish to be tagged with coded wire tags or tetracycline.

e Stocking to begin each year as soon as practical following spring runoff and outflow from
the reservoir ceases.

e Cease stocking if/when habitat conditions (temperature, pH) deteriorate but prior to
Labor Day.

e Initial stocking rate to be 15,000 catchable rainbow trout per year, but adjusted to
accommodate angler use, fish survival, and water conditions.

Monitoring was also implemented:
e Creel census to be stratified random, 2 weekdays, 2 weekend/holiday per month during
the period of April to September at least once every 10 years.
¢ Following significant stocking season runoff events resulting in spills sufficient to move
fish, population surveys upstream and downstream from the reservoir, conducted during
the low flow periods of May to June and September to October, are needed to detect
movement of tagged fish should they migrate from the reservoir.

Additionally, harvest limits on rainbow trout from April 1 to August 31 is six trout, with
unlimited harvest of rainbow and brown trout from September 1 through March 31. The
unlimited harvest is to reduce the number of trout in the reservoir prior to the spring runoff
period when trout could escape the reservoir into the spinedace habitat downstream. Also,
during spring runoff, trout could move upstream into occupied spinedace habitat in East Clear
Creek and Bear Canyon. One stocked rainbow trout was found below the reservoir in 2005. No
stocked rainbow trout have been detected above the reservoir during surveys from 2003 through
2009. Wild rainbow trout populations are present above and below the reservoir.

Spinedace is present in Bear Canyon above the reservoir and in Dane Canyon, Yeager Canyon,
and West Leonard Canyon which join East Clear Creek below the reservoir. Spinedace
populations in East Clear Creek below the reservoir have declined significantly from the 1990s
to the present. Until one spinedace was found below the dam in 2005, the last spinedace
documented was in 1997 at the station a mile above the 95 Road Crossing (very near the base of
the dam). The origin of this spinedace is unknown; however, it could have come from East Clear
Creek or its tributary below the reservoir or upstream of the reservoir.

The reason for the decline of spinedace in the East Clear Creek drainage is not certain, however,
long term droughts that reduce available habitats and large populations of nonnative species such
as crayfish and fathead minnows in East Clear Creek below the reservoir are likely important
factors. Above the lake, drought has required salvage and movement of spinedace populations
from imperiled waters but the species is still documented there, in part because of active
management efforts to move fish from drying pools. If trout were to access spinedace habitats,
there could be predation and competition as described previously.

Critical habitat for spinedace exists in East Clear Creek above and below CC Cragin Reservoir.
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As discussed previously, there was no PBF identified for critical habitat that identified nonnative
fish as a concern. The 1995 biological opinion stated that stocking into CC Cragin Reservoir
was reversible because the trout did not reproduce and thus did not appreciably reduce the value
of critical habitat for conservation of the species. If rainbow trout were to access critical habitat,
their presence may result in spinedace moving from more optimal to sub-optimal habitats.
Research has shown that spinedace is preyed on by rainbow trout (Blinn et al. 1993) and that
effects of rainbow trout in combination with crayfish were greater than with trout alone (Bryan et
al. 2002). While there is no PBF for the presence of nonnative species such as rainbow trout,
research has indicated that rainbow trout are competitors and predators on spinedace and their
presence in the critical habitat reduces the recovery value of the unit. The use of triploid rainbow
trout as part of the proposed action reduces the opportunity for any rainbow trout leaving the
reservoir to supplement the existing wild trout populations through increased reproduction. The
current management protocol for the reservoir that does not allow for stocking to occur until the
reservoir has stopped spilling and contains monitoring to detect any stocked rainbow trout that
leaves the lake, significantly reduces the opportunity for stocked rainbow trout to access
spinedace critical habitat and have any significant impact on the recovery value of the unit
through predation on or displacement of spinedace.

Knoll Lake is on East Leonard Canyon, a headwater tributary of Leonard Canyon. During spring
runoff, Knoll Lake can spill, but the stream below becomes intermittent during the summer.
Rainbow trout stocking into the lake is covered by the same consultation as CC Cragin and
subject to the same restrictions.

Spinedace are found in small, perennial pools in West Leonard Canyon and at Dines Tank in
Leonard Canyon. The Dines Tank population is below the confluence with East Leonard
Canyon, so is downstream of Knoll Lake. To date, no stocked rainbow trout have been found
below Knoll Lake during post-spilling surveys or other surveys in Dines Tank or West Leonard
Canyon.

Clear Creek Reservoir is located at the bottom of the drainage immediately upstream of the
confluence with the Little Colorado River. This area is 63 miles below known spinedace habitat
and designated critical habitat. Spinedace from Barbershop Creek and Leonard Canyon may
move down those drainages to Clear Creek and to the reservoir where they could encounter
rainbow trout stocked from April to June. The distances involved and the lack of persistence of
rainbow trout in the lake due to high temperatures reduces the opportunity for interactions.

Little Colorado River above Lyman Lake

The stocking sites in this complex have been stocked with rainbow trout and Apache trout for
many years. Arctic grayling is a new species for Becker Lake. Past stocking effects are in the
environmental baseline. This complex contains three stocking sites of concern (the others are
closed systems); Hulsey Lake, Lyman Lake, and Nelson Reservoir. Rainbow trout is the only
species proposed for these sites.

Trout and Arctic grayling stocked into Becker Lake do not reproduce in the lake and there is a
grate on the outlet to prevent fish from leaving the lake. Effects to spinedace are not expected.
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Hulsey Lake is a small (five acre) lake that spills regularly in the spring following snowmelt. It
is subject to summer- and winter kill events that reduce or eliminate the population of stocked
trout. Trout do not reproduce in the lake, and populations are maintained by stocking.
Approximately 10,000 rainbow trout are stocked between April and July. Due to physical
conditions around the lake, stocking generally does not occur until the spring spill is almost over
with only a few inches of water going over the dam. Catchable sized rainbow trout could exit
the lake during this period as they are in the midwater of the lake, but only a very few might
since the outflow is shallow and currents leading to the dam lower than during the primary spill
period.

Hulsey Lake is on Hulsey Creek, a tributary of Milk Creek which flows into Nutrioso Creek
above the town of Nutrioso. Nutrioso Creek is perennial through the town, particularly during
the season when Hulsey Lake would be spilling. Lower Hulsey Creek is intermittent may
support some pools outside of the spring spill period and is considered fishless. Milk Creek is
perennial, but surveys have not documented any fish in that stream. Survey records indicate five
hatchery rainbow trout found below the town of Nutrioso and all were trout stocked into Nelson
Reservoir (all trout there are marked). If a trout that had overwintered did escape the lake and
access Nutrioso Creek, it would be in occupied habitat for spinedace. Any trout that had
overwintered would be experienced at foraging for natural foods and could prey on or compete
with spinedace.

The occupied spinedace habitat in Nutrioso Creek downstream of Hulsey Creek was affected by
the Wallow Fire and the population status is unknown. Any fish kills in the river would have
removed nonnative species as well as native ones, and the recovery of native fish populations
(through surviving individuals or repatriations made with salvaged individuals) will be
influenced by the recovery of the nonnative predatory species. Within three years, all rainbow
trout stocked into Hulsey Creek will be triploid and establishment of a population is unlikely.
The continued stocking into Hulsey Creek is unlikely to inhibit spinedace recovery in Nutrioso
Creek since few fish are able to leave the system, and while those that do could persist, they
cannot establish a reproducing population. The recovery of the nonnative predatory species is
more likely to inhibit future spinedace recovery in this stream than stocked rainbow trout.

Lyman Lake is a large reservoir upstream of St. Johns that was constructed for irrigation water
storage. Lyman Lake does not often fill, so it seldom spills; however, water is released below
the dam for irrigation purposes downstream. The Little Colorado River upstream of the lake is
perennial, with flows downstream dependent on irrigation releases into the river channel during
the irrigation season (April 15-September 15) from the dam to St. Johns where the water is
diverted for agricultural use. There is a limited amount of permanent water upstream of St.
Johns, but the river below is often dry. Future flows in this area may be altered due to water
deliveries to Zuni Tribal Lands downstream at and below Zion Reservoir.

Rainbow trout were last stocked into Lyman Lake in 1996. Conditions since then have not been
favorable for rainbow trout due to the high turbidity of the lake resulting from carp feeding on
the lake bottom. The proposed action would only occur in years when water quality and lake
conditions are favorable for rainbow trout stocking. If stocking did occur, it could occur at any
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time of the year.

There are no barriers upstream of Lyman Lake that would prevent rainbow trout from moving
out of the lake. Downstream, rainbow trout could be released with spring spills or irrigation
season releases. Rainbow trout records in the Little Colorado River above Lyman Lake are pre-
1996 and are limited to two fish captured 14 miles upstream near Wenima in occupied spinedace
habitat. These fish could have come from nearby Becker Lake or other sources. No rainbow
trout have been documented below Lyman Lake.

If rainbow trout are stocked into Lyman Lake and move upstream out of the lake, they can move
into occupied spinedace habitat. Predation and competition may result from this exposure but it
is likely to be minimal due to the low numbers of trout expected to leave the lake and reach
occupied spinedace habitat. The temperature conditions in the Little Colorado River above
Lyman Lake are not conducive to support rainbow trout, and few have ever been documented in
this portion of the river. The stocking of triploid rainbow trout will essentially eliminate the
ability of stocked rainbow trout to support any wild population of rainbow trout above the lake,
and if there is a self-sustaining population it is very limited in extent. Due to the distance
involved and the warm waters between Lyman Lake and the critical habitat boundary, It is
unlikely that any rainbow trout could reach the critical habitat unit below Nelson Reservoir and
persist long enough to have any effect to PBFs or nonnative fish populations there.

Nelson Reservoir is located between occupied spinedace habitat areas up and down stream of
the lake, and designated critical habitat is downstream of the lake. Nelson Reservoir spills in
good runoff years, and, because water is not released from the dam for downstream uses, water
levels may remain high enough for spills in moderate runoff years. There is some seepage from
the dam that supports flows in Nutrioso Creek downstream to the confluence with the Little
Colorado River that supports the PBFs of critical habitat in this unit. Nelson Reservoir was not
directly affected by the Wallow Fire; however, runoff flows from upstream burned areas may
have made their way through the lake to occupied spinedace habitats below.

Stocking at Nelson Reservoir is managed under the terms of a 1995 section 7 biological opinion
as modified in 2001 (USFWS 2001c¢) as described below. This BCO will cover stocking at
Nelson Reservoir for the next 10 years, replacing the existing consultations.

Modifications dictated by the consultation included the following:

1. Adjust stocking schedule as necessary to avoid stocking until water level is below the
spillway and expected to remain so until the end of the stocking season. Unexpected
spills may interrupt prescheduled stockings.

2. Stock only hatchery-reared catchable size rainbow trout that have been tagged with coded
wire tags.

3. Stock trout to coincide with the summer fishing season, the approximate period being
Memorial Day to Labor Day.

4. Conduct stream surveys, upstream and downstream of the reservoir, to determine whether
tagged rainbow trout are moving to the connecting stream. If tagged trout are collected
from areas occupied by spinedace, stomachs are to be taken and attempts made to
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determine if spinedace are being consumed by the tagged trout. Surveys of the reservoir
fish population, to determine survival and carryover of stocked trout, is encouraged.

5. Provide the Arizona Ecological Services Office with results of monitoring activities listed
in number 4 annually.

Intensive monitoring conducted in Nutrioso Creek from 1996 through 2000 determined that these
management modifications on Nelson Reservoir were working to greatly reduce potential
impacts on Little Colorado spinedace (Novy et al. 2000; Sweetser et al. 2002). Few stocked trout
had escaped the reservoir, and only during high spill events (Lopez et al. 2001; Sweetser et al.
2002), and stomach analysis of those trout found no fish remains (Robinson et al. 2000).

In 1998, a regulation change was made at Nelson Reservoir and Nutrioso Creek to attempt to
further minimize adverse effects to Little Colorado spinedace resulting from the Nelson
Reservoir stocking program. Unlimited rainbow and brown trout harvest was allowed from
September 1 to May 1 in Nutrioso Creek from its confluence with the LCR upstream to Highway
180 in the Town of Nutrioso, including Nelson Reservoir. This regulation was developed to
change the management direction from sport fish to native fish within designated critical habitat,
and to encourage harvest of trout out of the reservoir just prior to the spring spill events, to
minimize the chance of escape, and to remove trout from the creek if trout do escape.

Consultation was re-initiated in 2001 to consider the monitoring results on the effectiveness of
the management modifications. This resulted in new management guidelines that were generally
similar, but slightly modified, to those developed in 1995.

Stocking at Nelson Reservoir includes the following provisions (USFWS 2001c¢):

1. Stock to maintain put-and-take rainbow trout fishery providing 20,000 angler days
annually.

2. All stocked fish to be tagged with coded wire tags or tetracycline.

3. Stocking to begin each year as soon as practical following spring runoff and outflow from
Ireservoir ceases.

4. Cease stocking if/when habitat conditions (temperature, pH) deteriorate, but no later than
Labor Day.

5. Initial stocking rate to be 20,000 catchable rainbow trout per year, but adjusted to
accommodate angler use, fish survival, and water conditions.

6. Monitoring
a. Creel census to be stratified random, two weekdays, two weekend/holiday per month
during the period April-September at least once every 10 years.
b. Following significant stocking season runoff events resulting in spills (sufficient to
move fish), population surveys, upstream and downstream from the reservoir, conducted
during low flow periods (May-June, September-October) to detect movement of tagged
fish should they migrate from the reservoir.

Rainbow trout in Nelson Reservoir may overwinter but they do not reproduce. In addition to the
five rainbow trout found upstream of the reservoir in 2000, 23 trout have been found below the
reservoir, 22 of them in 2005-2009; years when spring spills were more frequent. Of the ones
found below Nelson Reservoir, all but four were escapees from the reservoir (as documented by
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tags), with five being overwintering individuals (based on size) that indicate they were used to
feeding on natural foods and were capable of preying on spinedace. Stomach content analysis of
these fish did not contain fish but did contain invertebrates that are also food for spinedace. A
small population of wild rainbow trout (as evidenced by the capture of four small trout without
tags) may exist somewhere in lower Nutrioso Creek; however these may be the progeny of wild
trout from elsewhere, or escaped trout may have some opportunity for reproduction in the creek.
The stocking of triploid rainbow trout will essentially eliminate the ability of stocked rainbow
trout in Nelson Reservoir to support any wild population above or below the lake.

In surveys from 1988-2009, spinedace were almost always documented in Nutrioso Creek above
the reservoir. They were not found below the reservoir from 2002-2008, but were found in 2009.
Spinedace above and below Nelson Reservoir are at risk of predation or competition from
rainbow trout stocked in the reservoir.

Critical habitat is designated in the reach of Nutrioso Creek below Nelson Reservoir. As
discussed previously, there was no PBF identified for critical habitat that identified nonnative
fish as a concern but rainbow trout is known to be a predator on and competitor with the species.
The 1995 biological opinion stated that stocking into Nelson Reservoir was reversible because
the trout did not reproduce to establish a population and thus did not appreciably reduce the
value of critical habitat for recovery of the species. The number of rainbow trout accessing the
critical habitat is very limited, and under the monitoring program, any trout found are removed,
thus limiting the time of exposure. If rainbow trout were to access critical habitat, their presence
may result in spinedace moving from more optimal to sub-optimal habitats and there is a risk of
predation. Research has shown that spinedace do change their habitat use in the presence of
rainbow trout as a predator and competitor (Blinn et al. 1993) and that effects of rainbow trout in
combination with crayfish were greater than with trout alone (Bryan et al. 2002). While the
PBFs are not affected by the presence of rainbow trout, the ability of the spinedace to effectively
use the habitat is reduced. The current management protocol for the lake significantly reduces
the opportunity for stocked rainbow trout to access spinedace critical habitat and any such
occurrences are uncommon and do not contribute to a self-sustaining population of rainbow trout
in the unit. Effects are temporary, and do not occur often and very few trout are likely to be
involved over the term of this consultation. With this limited exposure, we believe that while
there may be some temporary reduction in recovery value if rainbow trout were to reach this
critical habitat, it does not have any significant effect on recovery value over the long term.

Schoen’s Complex

The stocking sites in this complex have been stocked with rainbow trout and channel catfish for
many years. New species include Apache trout, brook trout, cutthroat trout, largemouth bass,
and bluegill. Past stocking effects are in the environmental baseline. This complex contains
seven stocking sites; six lakes and one stream all in the Show Low Creek sub-drainage of Silver
Creek. The sites are all connected, with water from the upper six sites flowing eventually into
the lowest site (Fools Hollow Lake), which spills to Show Low Creek. The stocking sites are
proposed for both cold and warmwater species as described in Table 1.

Show Low Creek below Fools Hollow Lake is intermittent, with permanent water only from
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seepage below the dam. During spills from the lake, water moves downstream to Lone Pine
Dam, which has a permanently open outlet, to Schoens Dam, a distance of 15 miles. Schoens
Dam is operated as a flood control and irrigation reservoir and water releases are controlled by
the elevation/depth of water in the pool. No water can be released at elevations below 5,740 feet
(approximately 3,000 acre-feet or 35 feet deep). This is because the irrigation tower/headgate
structure 1s located above this elevation. Once water levels are above 5,740 feet, water can be
released for irrigation purposes during the April 15-September 15 irrigation season or for flood
control purposes. Water released from Schoen’s Dam continues down Show Low Creek to its
confluence with Silver Creek and then to the Little Colorado River. The spinedace habitat in
Silver Creek is below the confluence of Show Low Creek with Silver Creek.

There is little restriction on stocked fish moving from the upper stocking sites in this complex to
Fools Hollow Lake at the lower end. During spill events from the lake, fish can wash over the
spillway and move downstream. Fish that are in the water column such as trout or centrarchids
are more likely to be captured by surface currents and carried to the spillway than bottom-
dwellers such as channel catfish. Some movement of channel catfish to Schoens Dam’s water
storage pool is indicated by reports from fishermen using the area of occasional channel catfish
being present before the water dries up. Water released from Schoens Dam has similar issues to
that at Fools Hollow Lake; the outlet structure is not at the bottom of the dam, but is at least 25
feet above the lake floor at the location of the irrigation tower. Mid-water species such as
largemouth bass are more likely to be entrained into the outlet than bottom-dwellers such as
channel catfish.

Due to the physical configuration of Schoen’s Dam, sportfish in these stocking sites have a very
limited opportunity to escape downstream to spinedace habitat. If any channel catfish or
largemouth bass were to reach this habitat, they could persist in the perennial habitat and
predation on spinedace could occur.

West Fork Little Colorado River

The stocking sites in this complex have been stocked with Apache trout, rainbow trout and
Arctic grayling for many years. Apache trout are a new species for Bunch, River, and Tunnel
reservoirs. Past stocking effects are in the environmental baseline. This complex contains eight
stocking sites (two stream reaches and six lakes) proposed for stocking with combinations of
Apache trout, Arctic grayling, and rainbow trout. The Little Colorado River is perennial from
Greer to Springerville, a distance of approximately 18 miles to occupied spinedace habitat.
Summer irrigation releases from Bunch, River, and Tunnel Lakes, and White Mountain
Reservoir can transport trout in those lakes downstream as well as trout stocked into the
mainstem at Greer or Sheeps Crossing. Trout in Lee Valley Lake could only escape when the
lake spills, and, currently, no escapement from Mexican Hay Lake is anticipated since the outlet
structure is inoperable. A series of small dams and diversions exists between Greer and occupied
spinedace habitat, but none are a barrier to downstream movement of fish.

Dispersing trout in the Little Colorado River, most likely from River Reservoir, the other Greer
Lakes, or from White Mountain Reservoir, in that order, could move further downstream into an
8.9 mile reach upstream of the Town of Springerville which is the upstream limit of occupied
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spinedace habitat at Airport Road. Trout could persist here for some time, but likely not
reproduce because it is marginally suitable for trout, especially rainbow trout or Apache trout.

From that reach, dispersing trout could further move downstream into an 8.5 mile reach of the
LCR from Airport Road in Springerville to just below Wenima Wildlife Area, which is occupied
habitat for Little Colorado spinedace. This reach is marginally suitable for brown trout, where
large individuals are found but in very low numbers, but is not suitable for rainbow trout due to
temperature. Only three rainbow trout have been documented in this reach through many years
of surveys, two in 1993 and one in 1991. These trout may also have come from Becker Lake, as
it was stocked with rainbow trout during this period and trout could leave the lake. This very
rare occurrence record for rainbow trout indicates that they disperse into this area very
infrequently, in very low numbers, and do not persist.

Wild brown and rainbow trout, speckled dace, bluehead sucker, Little Colorado sucker, fathead
minnow, and crayfish occur in the 7.2 miles of the LCR downstream of River Reservoir. This
stretch likely contains escaped rainbow trout as well, but is assimilated into an already wild
population of rainbow trout.

Speckled dace, bluehead sucker, Little Colorado sucker, fathead minnow, crayfish, and
consistent but low densities of brown trout and to a lesser extent rainbow trout, occur in the next
8.9 miles of the LCR to the upper end of Springerville.

Spinedace, speckled dace, bluehead sucker, Little Colorado sucker, fathead minnow, crayfish,
green sunfish, and occasionally brown trout occur in the next 7.5 miles of the LCR from Airport
Road in Springerville downstream to just below Wenima Wildlife Area. Rainbow trout occur in
this reach extremely infrequently as noted previously.

Rainbow trout that move downstream could prey directly on adult or juvenile spinedace (Blinn et
al. 1993) or compete for food and space. Blinn et al. (1993) and Robinson et al. (2000) reported
changes in habitat use by spinedace when rainbow trout were present. Robinson et al. (2000)
noted that there was little diet overlap between spinedace and larger trout, but noted that
competition for food would likely occur between spinedace and trout of the same size. Adult
Arctic grayling are potential predators of larval or juvenile spinedace. Apache trout evolved
with spinedace; however, that does not mean that predation and competition did not occur
between the two species.

The occupied spinedace habitat downstream of these stocking sites was affected by the Wallow
Fire and the population status is unknown. Any fish kills in the river would have removed
nonnative species as well as native ones, and the recovery of native fish populations (through
surviving individuals or repatriations made with salvaged individuals) will be influenced by the
recovery of the nonnative predatory species. Within three years, all rainbow trout stocked in this
area will be triploid and establishment of a population is unlikely. Apache trout may be able to
establish in the river through the stocking program, and may prey on recovering spinedace
populations. Apache trout establishment would be limited to the upper and middle portions of
the river, since water temperatures below Springerville are likely too warm for Apache trout
persistence. Apache trout and spinedace likely co-existed at some level in some habitats within
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their shared range, and the outcome of both species moving into the same habitats in the future is
unknown. The recovery of other nonnative species such as brown trout may be a greater
inhibiting factor in spinedace recovery than Apache trout.

White Mountain Complex

The stocking sites in this complex have been stocked with Apache trout, rainbow trout and
channel catfish for many years. Past stocking effects are in the environmental baseline. This
complex contains five stocking sites; four lakes and one stream, of which only two are of
concern since the others are closed systems. The Silver Creek site is connected to White
Mountain Lake by perennial flows. Little Mormon Lake is on Rocky Arroyo, an ephemeral
wash that flows in the spring and enters White Mountain Lake six miles downstream of Little
Mormon Lake. Water in Little Mormon Lake is diverted from Rocky Arroyo for storage and
later release to White Mountain Lake. White Mountain Lake is on Silver Creek and spills in the
winter, with additional releases made during the irrigation season (April 15-September 15).
Irrigation releases provide flows for approximately 18.6 miles downstream to the diversions near
Taylor and Snowflake, and Silver Creek is mostly perennial for the last 22.5 miles to the
confluence with the Little Colorado River. As described under the Schoen’s complex, this
portion of Silver Creek has undergone habitat modifications and the expansion of nonnative fish
species.

White Mountain Lake contains reproducing populations of warmwater fish, including
largemouth bass and channel catfish that can, during spills or irrigation releases, move out of the
lake into Silver Creek. The trout species proposed for stocking in this complex (Apache trout
and rainbow trout) are unlikely to move through the lake and have not been documented in lower
Silver Creek. Stocked channel catfish in Little Mormon Lake cannot access White Mountain
Lake because there is a grate on the outflow structure at Little Mormon Lake that would prevent
adult channel catfish (the proposed action is to stock only adult channel catfish) from leaving the
lake. If stocked channel catfish persisted and spawned, their progeny could move from the lake.
The channel catfish in White Mountain Lake are naturally reproducing, thus it may be likely that
they can reproduce in Little Mormon Lake, although Little Mormon Lake has virtually no
spawning habitat for channel catfish, which prefer cover in which to lay and protect their eggs.
Since channel catfish are already established at White Mountain Lake any contribution of
escaped progeny if it were to happen would not be an important factor. At least one channel
catfish has been documented downstream in Silver Creek (one in 2000), and its origin is
unknown, but it may have come from the reproducing population in the lake or up from the
mainstem Little Colorado River. If channel catfish were able to escape into Silver Creek, they
would be able to persist in the perennial habitats and predation on spinedace could occur.

Non-site specific effects

The act of stocking fish obtained from AGFD hatcheries or other sources has the potential to
introduce unwanted aquatic organisms to the receiving water (see discussion in Area-Wide
analysis). The use of hatchery and operational protocols for the movement of stocked species is
designed to reduce the opportunity for the transmission of other nonnative fish species, parasites,
or diseases via stocking actions. AGFD describes those protocols in the BA, and that
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information is incorporated here by reference.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area Wide
Analysis discusses this effect in more detail.

Illegal introduction of nonnative fish species into the habitats of spinedace is continuing. The
recent illegal stockings of largemouth bass, smallmouth bass, green sunfish, yellow bullheads
and yellow perch into the East Clear and Chevelon upper watersheds is extremely detrimental to
long term survival of the spinedace as it introduces additional predators and competitors to an
already degraded biological habitat. The presence of these warmwater fish also may encourage
the introduction of bait fish or waterdogs to the drainages, which may introduce new nonnative
species or additional risks of transmission of diseases or parasites.

Disease and parasites are additional threats to spinedace populations. Parasites may be
introduced incidentally with the spread of nonnative species. Transmission may occur via
introduced fish species, and bait species used for angling. Such species include fish, crayfish, and
waterdogs (tiger salamanders). Asian tapeworm, introduced from Asia through grass carp
introductions was first documented in the Virgin River basin in 1979 (Heckmann et al. 1986),
probably carried there by red shiner. It appeared in the Little Colorado River in Grand Canyon
by 1990 (Clarkson et al. 1997), and was found in the Gila River Basin on the Gila River near
Ashurst-Hayden Dam in both carp and red shiner (USFWS 2002a). Cyprinid fishes are a
definitive host of Asian tapeworm; so many native species in Arizona are at risk. Anchor worm
originated in Asia and was spread in the United States through the trade in goldfish (Hoffman
and Schubert 1984). This parasite is now widespread in the Colorado and Gila River basins and
is affecting a number of native fish species (Wilson et al. 1966, Robinson et al. 1998, Weedman
et al. 1996). Anchor worm can be spread by stocking infected fish (Hart 1999). Ichis a
widespread parasite of fish that often occurs in hatchery fish populations and is also found in the
wild. Both of these parasites can adversely affect spinedace. Susceptibility and concomitant
impacts of disease and parasites may be exacerbated by stress due to habitat degradation and
habitat loss.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered 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.

Stocking sites and affected habitats for spinedace is on a patchwork of lands depending on the
particular drainage under consideration. Federal lands of the Apache-Sitgreaves and Coconino
National Forests comprise the majority of the stocking sites and spinedace habitat areas in East
Clear Creek and part of Nutrioso Creek, with state and private lands supporting the Chevelon
Creek, part of Nutrioso Creek and most of the spinedace populations. On the Forest Service’s
lands, most activities that could potentially affect the spinedace are Federal activities and subject
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to additional section 7 consultation. Water being transferred from CC Cragin Reservoir to the
East Verde River is part of a Federal consultation related to Indian Water Rights. State lands,
except for those managed by AGFD for wildlife purposes (State Wildlife Areas) are managed for
their economic value as rangelands, forest lands, or may be sold for future development. We are
not aware of any significant management change proposed for any state lands that could affect
spinedace.

Private lands in the action area are used for agriculture, livestock production, forestlands, and
residential/commercial/industrial development. Increasing development of private lands is also
increasing the amount of groundwater used from the C-aquifer which underlies much of the
action area and the lands to the north along the Little Colorado River. Continuing groundwater
pumping is a particular risk to the Chevelon Creek population, with the springs that support the
habitat perhaps failing in the next 50 years (USFWS 2008¢). Water for the Silver Creek and
Little Colorado River populations of spinedace is also not secure, as use may shift from
agriculture to other purposes over the long term. However, we are not aware of any such
specific projects at this time. The loss of water from the designated critical habitat, particularly
at Chevelon Creek and Nutrioso Creek will adversely affect the PBFs and reduce or eliminate the
value of the critical habitat for conservation of the species.

Use of live baitfish is illegal in the range of the spinedace, although use of waterdogs is allowed.
Crayfish may be taken alive from any water to use as bait, but cannot be transported alive away
from that water. The stocking of warmwater fish as part of the proposed action into the Schoen’s
and White Mountain complexes does create an illegal market for live baitfish for largemouth
bass and channel catfish that may encourage illegal introduction of baitfish to sites where
spinedace are present; however, these species are already widespread across the basin. The
current distribution of golden shiner is a result of past legal and illegal baitfish use, introduction
and movements.

CONCLUSION

After reviewing the current status of spinedace and its critical habitat, the environmental baseline
for the action area, the effects of the proposed fish stocking and the cumulative effects, it is the
AESO's biological opinion that the action, as proposed, is not likely to jeopardize the continued
existence of the spinedace and is not likely to destroy or adversely modify designated critical
habitat.

This biological opinion does not rely on the regulatory definition of “destruction or adverse
modification” of critical habitat at 50 CFR 402.02. Instead, we have relied upon the statutory
provisions of the Act to complete the following analysis with respect to critical habitat.

We present this conclusion on the spinedace for the following reasons:

e The overall status of the natural populations of spinedace is declining and likely will
continue to decline over the 10-year period covered by this consultation. Loss of habitat
from continuing water development combined with the ongoing drought is a significant
threat to all populations, as is the increasing expansion of nonnative fish species in the
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range of the spinedace. However, the proposed action in itself does not create an
additional burden of adverse effects above and beyond what is already in the
environmental baseline. This is because the three sites that are most likely to have
adverse effects to spinedace (CC Cragin Reservoir, Knoll Lake, and Nelson Reservoir)
already operate under restrictions in a 1995 biological opinion (as modified in 2001) that
have significantly reduced the potential for adverse effects, and will continue to be
operated under those restrictions with modified creel requirements under this BCO.

e Effects to spinedace from stocking in Chevelon Creek, Schoen’s, West Fork Little
Colorado River, and White Mountain complexes are very limited due to distance,
connectivity with occupied spinedace habitat, and other physical conditions. Stocking
actions for warmwater sportfish in these complexes do not add any new species to the
drainage, and connectivity between the sites and occupied spinedace habitat is limited
which reduces the opportunity for stocked sportfish to reach spinedace habitats.

e The proposed action includes the transition from normal rainbow trout to triploid rainbow
trout over the next four to five years. These fish are bred to be sterile and unable to breed
so any survivors that remain after the fishing season are not likely to establish or augment
a reproducing population. This reduces the continuing potential for establishing rainbow
trout in areas where they are currently not established.

e The critical habitat reaches above and below CC Cragin Reservoir and below Nelson
Reservoir will, through continuation of the 2001 stocking restrictions, continue to
maintain very low levels of degradation due to escaping rainbow trout from these
reservoirs. This level of effect is low due to infrequency of occurrence, and that the
events will not contribute to establishment or maintenance of wild rainbow trout
populations in these critical habitat units. We believe that the recovery value of these
critical habitat units is not compromised by stocking rainbow trout at these locations.
Critical habitat in lower Chevelon Creek will not be affected by the proposed action.

e The proposed action does not result in any additional effects from stocked sportfish that
are not already part of the environmental baseline. These effects are expected to continue
at their present level over the 10-year period covered by this consultation.

The conclusions of this biological opinion are based on full implementation of the project as
described in the Description of the Proposed Action section of this document, including any
Conservation Measures that were incorporated into the project design.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulations 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
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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 undertaken by WSFR so that
they become binding conditions of any grant or permit issued to AGFD, as appropriate, for the
exemption in section 7(0)(2) to apply. WSFR has a continuing duty to regulate the activity
covered by this incidental take statement. If WSFR (1) fails to assume and implement the terms
and conditions or (2) fails to require the AGFD 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. In order to monitor the impact
of incidental take, WSFR or AGFD must report the progress of the action and its impact on the
species to the USFWS as specified in the incidental take statement. [50 CFR §402.14(1)(3)].

AMOUNT OR EXTENT OF TAKE

In determining if incidental take is likely to occur as a result of a proposed action, two conditions
must be met; the listed species must be reasonably certain to occur in the location where the take
would occur, and, the proposed action must be reasonably certain to result in take. In
determining whether or not incidental take would occur at each stocking site, our analysis first
considered if both conditions were met.

We are unable to meet the two conditions for incidental take for the following sites and reasons:

e Chevelon Creek, Schoen’s, West Fork Little Colorado River, and White Mountain
complexes: spinedace are not present in the stocking sites associated with these
complexes, and spinedace are not likely to access any of these complexes. Thus, the first
condition is not met. Stocked sportfish from these sites would have to leave the stocking
sites and move downstream in order to potentially encounter any spinedace. This is most
likely to happen in Chevelon Creek near the confluence with West Chevelon Creek, as
spinedace are upstream in West Chevelon Creek and Chevelon Canyon Lake is known to
spill regularly. However, the likelihood that both species would be found together as a
result of these downstream movements is low. Further, there are other, more abundant,
nonnative predators in Chevelon Creek that are more likely to encounter any spinedace
moving out of West Chevelon Creek. Thus, the second condition is not met.

The AESO anticipates individual spinedace may be taken as a result of this proposed action at
CC Cragin Reservoir, Knoll Lake, and Nelson Reservoir. The incidental take is expected to be in
the form of harassment (competition for food and space) between spinedace and rainbow trout
and harm (predation) from rainbow trout preying on small spinedace. The take will occur in the
occupied habitat of spinedace in East Clear Creek and Nutrioso Creek when stocked rainbow
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trout move out of the three stocking sites listed above.

The FWS anticipates incidental take of spinedace will be difficult to detect for the following
reasons:

e The incidental take can only occur if stocked sportfish reach occupied spinedace habitat
or spinedace move into the stocking site (Nelson Reservoir only). The physical
conditions needed for either of these events to occur are not likely to be met on a regular
basis to allow for documentation of the take.

¢ Incidental take from predation is difficult to detect due to the rapid decomposition of food
items in the stomach of a predator. Because predation is not expected to be a regular
occurrence, finding the predator within the limited time window post-predation is highly
unlikely.

e Incidental take from harassment is difficult to detect because spinedace are small and any
weakened individuals are not likely to be detected, and, unless the debilitation was
serious, would not be obvious to an observer.

The presence of stocked rainbow trout in occupied spinedace habitat in East Clear Creek above
or below CC Cragin Reservoir, at occupied spinedace habitat in Leonard Canyon below Knoll
Lake or Nutrioso Creek above or below Nelson Reservoir is a surrogate measure to measure the
amount of incidental take occurring. Stocked trout can usually be distinguished from wild trout
by experienced observers, so identification of any trout captured can be accomplished in the
field. In the 2001 biological opinion for rainbow trout stocking at these three stocking sites,
incidental take would be exceeded for any of the three lakes if more than one spinedace was
found in the stomach of a tagged rainbow trout or more than 10 tagged rainbow trout were taken
from below the lake in any one year. We will continue to use this level for this incidental take
statement.

EFFECT OF THE TAKE

In this biological opinion, the AESO determines that this level of anticipated take is not likely to
result in jeopardy to the species or destruction or adverse modification of critical habitat for the
reasons stated in the Conclusions section.

REASONABLE AND PRUDENT MEASURES and TERMS AND CONDITIONS (as
appropriate)

The following reasonable and prudent measures are necessary and appropriate to minimize take
of Little Colorado spinedace:

1. AGFD shall monitor for stocked rainbow trout escaping from CC Craigin Reservoir,
Knoll Lake, and Nelson Reservoir.

2. AGFD shall monitor incidental take resulting from the proposed action and report to
the FWS the findings of that monitoring.
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TERMS AND CONDITIONS

In order to be exempt from the prohibitions of section 9 of the Act, WSFR must comply with the
following terms and conditions, which implement the reasonable and prudent measures described
above and outline required reporting/monitoring requirements. These terms and conditions are
non-discretionary. Implementation of these terms and conditions is part of the CAMP.

The following term and condition implements reasonable and prudent measure #1 for Little
Colorado spinedace:

1. AGFD shall continue to implement the monitoring protocols contained in the 2001
biological opinion (USFWS 2001c) as part of the proposed action. These actions are
described elsewhere and are not repeated here.

The following term and condition implements reasonable and prudent measure #2 for Little
Colorado spinedace:

1. In years when incidental take monitoring occurs, AGFD shall submit to WSFR a
report of that monitoring either with the annual report on implementation of the
CAMP, or, if there is no CAMP report scheduled for that year, by the due date
normally set for the delivery of the CAMP report. WSFR will submit the incidental
take monitoring report to AESO within the timeline set for reporting on
implementation of the CAMP.

Review requirement: The reasonable and prudent measures, with their implementing terms and
conditions, are designed to minimize incidental take that might otherwise result from the
proposed action. If, during the course of the action, the level of incidental take is exceeded, such
incidental take would represent new information requiring review of the reasonable and prudent
measures provided. WSFR, using information provided by AGFD, must immediately provide an
explanation of the causes of the taking and review with the AESO the need for possible
modification of the reasonable and prudent measures.

Disposition of Dead or Injured Listed Species

Upon locating a dead, injured, or sick listed species initial notification must be made to the
FWS's Law Enforcement Office, 2450 W. Broadway Rd, Suite 113, Mesa, Arizona, 85202,
telephone: 480/967-7900) within three working days of its finding. Written notification must be
made within five calendar days and include the date, time, and location of the animal, a
photograph if possible, and any other pertinent information. The notification shall be sent to the
Law Enforcement Office with a copy to this office. Care must be taken in handling sick or
injured animals to ensure effective treatment and care, and in handling dead specimens to
preserve the biological material in the best possible state.

CONSERVATION RECOMMENDATIONS

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

In the CAMP included as part of the proposed action for this consultation, AGFD identified a
commitment to implementation of the recovery plan or other recovery/conservation strategies for
Little Colorado spinedace contingent upon CAMP funding availability as described in the CAMP
document. The ability to implement recovery actions for spinedace under the auspices of the
CAMP provides conservation benefits to spinedace that may not be otherwise realized.

In order for the AESO to be kept informed of actions minimizing or avoiding adverse effects or
benefiting listed species or their habitats, the AESO requests notification of the implementation
of any conservation recommendations.

Loach Minnow (Tiaroga cobitis) and critical habitat
DESCRIPTION OF THE PROPOSED ACTION

Loach minnow and its critical habitat may be affected by stocking into five sites in the Black
River drainage (Ackre Lake, Big Lake, Crescent Lake, East Fork Black River and West Fork
Black River), Luna Lake on the San Francisco drainage, and seven sites on the Verde River
(Table 9). New stocking sites or new species proposed for continuing stocking sites are indicated
by a *. Critical habitat units that are only proposed for listing are indicated by a (P).

Table 9: Stocking sites, sportfish species proposed for stocking, and potentially affected loach
minnow populations and/or designated or proposed critical habitat.

Stocking Species to be Loach minnow Critical habitat unit

complex/site stocked population affected affected

Black River

Ackre Lake ONAP. THAR | East Fork Black River East Fork Black River
(including North Fork),
Boneyard Creek, Coyote
Creek (P)

Big Lake ONMY, SAFO, | East Fork Black River East Fork Black River

ONCL, ONAP (including North Fork),

Boneyard Creek, Coyote
Creek (P)

Crescent Lake ONMY, SAFO | East Fork Black River East Fork Black River
(including North Fork) ,
Boneyard Creek, Coyote
Creek (P)

East Fork Black ONAP, East Fork Black River East Fork Black River

River ONMY* (including North Fork),
Boneyard Creek, Coyote
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Creek (P)
West Fork Black ONAP East Fork Black River East Fork Black River
River (including North Fork),
Boneyard Creek, Coyote
Creek (P)
San Francisco
River
Luna Lake ONMY, ONCL | San Francisco River San Francisco River,
Tularosa River, Negrito
Creek
Verde River
Goldwater Lake ONMY, Granite Creek (P), Verde
LEMA, PONI, River (P)
MISA
Watson Lake ONMY*, Granite Creek (P), Verde
LEMA, PONI River (P)
Willow Springs ONMY*, Granite Creek (P), Verde
Lake LEMA, PONI River (P)
Middle Verde ONMY Verde River (P), Fossil Creek
River (P)
Oak Creek ONMY Verde River (P), Oak Creek
(P)
Wet Beaver Creek | ONMY Verde River (P), Beaver and
Wet Beaver Creek (P)
Green Valley Lake | ONMY Fossil Creek (P)

Conservation measures included in the proposed action

Loach minnow is a priority species for conservation in the proposed action and as such, will
receive benefits from both general and specific conservation actions to address the effects of
sportfish stocking on the species.

In coordination with AESO, ASNF, and USBR, AGFD will commit to provide for two loach
minnow populations either through securing existing but threatened populations or establishment
of new conservation populations. These efforts are over and above those included in the USBR
funded Gila River Basin Native Fishes Conservation Program for the loach minnow. The first
population will be initiated within four years and the second population within six years.

In the event of insufficient Apache trout to meet annual recreational stocking demands, the East
Fork Black River shall be stocked with Apache trout only after those recreational stocking sites
that are associated with a recovery population (i.e., West Fork Black River, West Fork Little
Colorado River at Sheeps Crossing, and Lee Valley Lake). Any rainbow trout that are stocked
into the East Fork Black River shall be sterile triploids to avoid any augmentation to the
reproducing population of rainbow trout in the East Fork Black River. This measure will be
ongoing and will be implemented as needed
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If a spill from Big Lake or Crescent Lake is anticipated, AGFD shall install a fish weir to capture
fish and prevent downstream movement. If the weir is not installed prior to a spill, a survey for
nonnative trout species in the occupied habitat of the loach minnow will be completed within
that spring/summer season. All nonfish species encountered during that survey will be removed.
This measure will be implemented as needed.

Within three years, the AGFD shall convert to triploid rainbow trout for all AGFD hatchery
stockings with the exception of closed systems and urban lakes. While sterility of triploid
rainbow trout is not absolute, this conversion will significantly reduce the opportunity for
stocked rainbow trout to contribute to maintenance of any wild population in the vicinity of wild
or reintroduced populations of loach minnow.

Within three years, the AGFD shall conduct a statewide live bait (bait fish and tiger salamanders)
use assessment and risk analysis to develop recommendations to amend live bait management.
The AGFD shall present these recommendations to the Arizona Game and Fish Commission
(AGFC) for implementation consideration.

Within three years, AGFD shall review and update existing outreach programs addressing use of
live bait to ensure they are adequately informing the public about capture, use, and proper
disposal of live bait species.

Within three years, the AGFD shall review and update existing outreach programs on the risks to
native aquatic species from the transport of nonnative aquatic species (sportfish, baitfish, other
fish species, amphibians, invertebrates, and plants) to ensure they are adequately informing the
public of the harmful nature of such actions, and means they can take to reduce or prevent
inadvertent transport of such nonnative species.

In coordination with partners, the AGFD shall develop and implement a standard survey
schedule and procedures to evaluate fish community with emphasis on stocked trout presence in
the loach minnow occupied areas of the East Fork Black River drainage. The first survey shall
be completed by the third year.

AGFD shall share information with, and periodically solicit available information from, the New
Mexico Department of Game and Fish to assess if stocking at Luna Lake potentially may have
impacts to native fish, leopard frog, and gartersnake populations in the San Francisco River
drainage

STATUS OF THE SPECIES AND CRITICAL HABITAT (rangewide and/or recovery unit)
Listing

Loach minnow was listed as a threatened species on October 28, 1986 (USFWS 1986). Although
it is currently listed as threatened, the FWS determined in 1994 that a petition to uplist the
species to endangered status is warranted (USFWS 1994b). The FWS confirmed this decision in
2000 (USFWS 2000). A reclassification proposal to list the species as endangered was published
with the latest critical habitat proposal on October 28, 2010 (USFWS 2010e). For the purposes
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of this consultation, the loach minnow is a threatened species with designated critical habitat, and
a species proposed for endangered status with proposed critical habitat.

Critical habitat

“Critical habitat,” as defined in Section 3(5)(A) of the Act, means: (i) the specific areas within
the geographical area occupied by the species at the time it is listed, on which are found those
physical and biological features (I) essential to the conservation of the species and (II) which
may require special management considerations or protection; and (ii) specific areas outside the
geographical area occupied by a species at the time it is listed upon a determination by the
Secretary that such areas are essential for the conservation of the species. The term
“conservation,” as defined in Section 3(3) of the Act, means: the use of all methods and
procedures which are necessary to bring any endangered species or threatened species to the
point at which the measures provided pursuant to this Act are no longer necessary. Therefore, in
the case of critical habitat, conservation represents the areas required to recover a species to the
point of delisting (i.e., the species is recovered and is removed from the list of endangered and
threatened species). In this context, critical habitat preserves options for a species’ eventual
recovery.

In our analysis of the effects of the action on critical habitat, we consider whether or not the
proposed action will result in the destruction or adverse modification of critical habitat. In doing
so, we must determine if the proposed action will result in effects that appreciably diminish the
value of critical habitat for the recovery of a listed species (USFWS and NMFS 1998b). To
determine this, we analyze whether the proposed action will adversely modify any of those
physical or biological features (PBFs) that were the basis for determining the habitat to be
critical. To determine if an action results in an adverse modification of critical habitat, we must
also evaluate the current condition of all designated critical habitat units, and the PBFs of those
units, to determine the overall ability of all designated critical habitat to support recovery.
Further, the functional role of each of the critical habitat units in recovery must also be defined.

For loach minnow, the role of each critical habitat unit in recovery was not defined in the
recovery plan. For this analysis, we shall assume that any significant effects to the PBFs of
critical habitat could result in a loss of conservation value for that critical habitat unit.

Critical habitat was designated on March 21, 2007 (USFWS 2007a). Following a legal challenge
to that designation, we filed a motion for voluntary remand to develop a new critical habitat
proposal. The proposed rule for the new critical habitat designation was published on October
28,2010 (USFWS 2010e). Those areas designated as critical habitat in the 2007 rule remain in
place until a new designation can be finalized in October, 2011. The Loach Minnow Recovery
Plan was signed in 1991 (USFWS 1991a). There are some proposed critical habitat units that are
not in the currently designated critical habitat; all potentially affected units will be addressed.

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the loach minnow. This information was taken from the 2007
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critical habitat designation (USFWS 2007a) and the 2008 Species Assessment and Listing
Priority Assignment Form developed for the annual Candidate Notice of Review (USFWS
2008f). Information in these documents is incorporated by reference.

Life history

Loach minnow is a small fish from the minnow family Cyprinidae. Loach minnow are
olivaceous in color, and highly blotched with darker spots. Whitish spots are present at the front
and back edges of the dorsal fin, and on the dorsal and ventral edges of the caudal fin. A black
spot is usually present at the base of the caudal fin. Breeding males have bright red-orange
coloration at the bases of the paired fins and on the adjacent body, on the base of the caudal lobe,
and often on the abdomen. Breeding females are usually yellowish on the fins and lower body
(Minckley 1973, USFWS 1991a).

The limited taxonomic and genetic data available for loach minnow indicate there are substantial
differences in morphology and genetic makeup between remnant loach minnow populations.
Tibbets (1993) concluded that results from mitochondrial DNA and allozyme surveys indicate
variation for loach minnow follows drainage patterns, suggesting little gene flow among rivers.
The levels of divergence present in the data set indicated that populations within rivers are
unique, and represent evolutionarily independent lineages. The main difference between the
mtDNA and allozyme data was that mtDNA suggest that the San Francisco/Blue and Gila groups
of loach minnow are separate, while the allozyme data places the Gila group within the San
Francisco/Blue group. Tibbets (1993) concluded that the level of divergence in both allozyme
and mtDNA data indicated that all three main populations (Aravaipa Creek, Blue/San Francisco
Rivers, and Gila River) were historically isolated and represent evolutionarily distinct lineages.
The Black River lineage is genetically distinct from the San Francisco/Blue and Gila groups.

Habitat use

Loach minnow is a bottom-dwelling inhabitant of shallow, swift water over gravel, cobble, and
rubble substrates (Rinne 1989, Propst and Bestgen 1991). Loach minnow uses the spaces
between, and in the lee of, larger substrate for resting and spawning (Propst et al. 1988; Rinne
1989). It is rare or absent from habitats where fine sediments fill the interstitial spaces (Propst
and Bestgen 1991). Some studies have indicated that the presence of filamentous algaec may be
an important component of loach minnow habitat (Barber and Minckley 1966). Loach minnow
feeds exclusively on aquatic insects (Schrieber 1978, Abarca 1987). Loach minnow live two to
three years with reproduction occurring primarily in the second summer of life (Minckley 1973,
Sublette et al. 1990). Spawning occurs March through May (Britt 1982, Propst et al. 1988);
however, under certain circumstances loach minnow also spawn in the autumn (Vives and
Minckley 1990). The eggs of loach minnow are attached to the underside of a rock that forms
the roof of a small cavity in the substrate on the downstream side. Limited data indicate that the
male loach minnow may guard the nest during incubation (Propst et al. 1988, Vives and
Minckley 1990).

Current distribution



Final BCO 22410-2008-F 0486
168

Loach minnow is endemic to the Gila River basin of Arizona and New Mexico within the United
States, and Sonora, Mexico, where it was recorded only in the Rio San Pedro. Historically, loach
minnow in Arizona were found in the Salt River mainstem near and above the Phoenix area, the
White River, East Fork White River, Verde River, Gila River, San Pedro River, Aravaipa Creek,
San Francisco River, Blue River, and Eagle Creek, as well as some tributaries of these streams.
In New Mexico, loach minnow historically occupied the Gila River including its West, Middle,
and East Forks, the San Francisco River, the Tularosa River, and Dry Blue Creek (Minckley
1973, Minckley 1985).

The status of loach minnow is declining rangewide. The species is now common only in
Aravaipa Creek (Arizona Game and Fish Department and Arizona State University unpub. data),
the Blue River (AGFD 1994, Bagley et al. 1998), and limited portions of the San Francisco,
upper Gila, and Tularosa rivers in New Mexico (New Mexico Department of Game and Fish
unpub. data, Paroz et al. 2006, Propst 2002, Propst 2005). Although it has been found further
downstream in the upper Gila River than at the time of listing as threatened (October 28, 1986;
51 FR 39478) (Propst and Stefferud unpub. data, Propst 1998, Rinne et al. 1999), its populations
in some areas of the upper Gila, such as the Middle Fork, are much more precarious than at
listing (Propst and Stefferud unpub. data). Since its listing, loach minnow have been found in
small areas of several tributary streams to known populations in Aravaipa Creek and the Blue
and Tularosa rivers, such as Pace, Frieborn, Negrito, Turkey and Deer creeks (Bagley et al.
1998). Since listing, two populations of loach minnow have been discovered, one in Eagle Creek
(Knowles 1994) and one in the Black River (Bagley et al. 1996). However, following a wildfire
in the Black River watershed, a salvage rescue operation in 2004 in the area known to be
occupied resulted in the capture of only two loach minnow (USFWS unpub. data). The East
Fork Black River population was adversely affected by the 2011 Wallow Fire that burned in the
headwaters of this stream. Post-fire runoff of ash and sediment may have resulted in some level
of mortality to the loach minnow in this stream. Both of these new populations appear to be very
small and precarious, but each represents a remnant portion of the historical range that was
thought to be occupied. Little information is available on the White River population.

Threats

Threats to loach minnow were summarized in the 2008 Species Assessment and Listing Priority
Assignment Form for the annual Candidate Notice of Review (USFWS 2008f). Threats include
loss of habitat due to groundwater pumping, surface water diversions, impoundments,
improperly managed livestock grazing, wildfire, land conversion for mining, agriculture or urban
developments, and the introduction of nonnative invertebrates, amphibians (bullfrogs), and fish
that compete with, prey on, or transmit novel parasites or diseases to loach minnow. As recently
demonstrated, wildfire is also a threat to loach minnow and the quality of its habitat.

Conservation actions

As part of their ongoing commitment to conservation for this species, AGFD is an active
participant in implementation of the loach minnow recovery plan.

Ongoing conservation actions for the loach minnow are provided by the Central Arizona Project
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Gila River Basin Native Fishes Conservation Program (CAP Program). The CAP Program is
federally funded and implements surveys and monitoring, barrier construction with subsequent
renovations to remove nonnative fish species and stocking of loach minnow and other native
species, and collection of loach minnow for hatchery-rearing to provide individuals for
repatriation. Stocking of loach minnow into Fossil Creek, Muleshoe Ecosystem (Hot Springs
and Redfield Canyon), and Bonita Creek have proceeded under the Program. Augmentations
with additional fish will occur for the next several years. Monitoring will be conducted at each
of these sites to determine if populations ultimately become established at these new locations.
Loach minnow are also a covered species in the Horseshoe-Bartlett HCP (SRP 2008).

As part of the above programs, a captive breeding facility was constructed and staffed in 2007 at
the Bubbling Ponds Fish Hatchery. Loach minnow from Aravaipa Creek and the Blue River in
Arizona and the Gila River in New Mexico are currently at the facility, and plans are underway
to bring in stock from every extant population of loach minnow. Bubbling Ponds will serve as a
refugium for some populations, and as a captive breeding facility for others, depending on status
of the population and availability of translocation sites.

Critical habitat

In Arizona, the current designation (USFWS 2007¢) includes portions of the Black River, East
Fork Black River, North Fork East Fork Black River, and Boneyard Creek; Aravaipa Creek and
its tributaries Deer and Turkey creeks; the San Francisco River, Eagle Creek, and the Blue River
and its tributaries, Campbell Blue Creek and Little Blue Creek. In New Mexico, the current
designation includes portions of the Blue River; the San Francisco River and its tributary
Whitewater Creek; the Tularosa River and its tributary, Negrito Creek; Campbell Blue Creek;
Dry Blue Creek and its tributaries Frieborn and Pace creeks; the Gila River, including portions of
its West, Middle, and East forks.

When critical habitat was designated, the FWS determined the physical and biological features
(PBFs) for loach minnow. PBFs include those habitat features required for the physiological,
behavioral, and ecological needs of the species. Units are designated based on sufficient PBFs
being present to support one or more of the species’ life history functions. Some units contain all
PBFs and support multiple life processes, while some units contain only a portion of the PBFs
necessary to support the species’ particular use of that habitat. Where a subset of the PBFs is
present at the time of designation, this rule protects those PBFs and thus the conservation
function of the habitat. For loach minnow, PBFs include:

1) Permanent, flowing water with no or minimal levels of pollutants (Baker 2005);

2) Living areas with appropriate flow velocities and depths for the various life stages of the fish,
as follows (Table 10):

Table 10: Flow velocities and depths for life stages of loach minnow

PBFs Life stage of loach Parameters
minnow
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Flow velocities | Adult 9 to 32 in/sec. (24 — 80 cm/sec.)
Juvenile 1 to 34 in./sec (3 — 85 cm/sec.)
Larval 3 to 20 in./sec (9 — 50cm/sec.)
Depth Adult 1-30in. (3 cm— 75 cm)
Juvenile 1 — 30 inches (3 cm - 75 cm)
Larval Shallow areas

Spawning areas are also required, and should have slow to swift flow velocities in shallow water
where cobble and rubble and the spaces between them are not filled in by fine dirt or sand
(Barber and Minckley 1966, Propst et al. 1988, Propst and Bestgen 1991, Rinne 1989).

3) Water with dissolved oxygen levels (approximately 3.5 cubic centimeters per liter or greater)
and no or minimal pollutant levels for pollutants such as copper, arsenic, mercury, and cadmium;
human and animal waste products; pesticides; suspended sediments; and gasoline or diesel fuels
(Baker 2005);

4) Sand, gravel, and cobble substrates with low or moderate amounts of fine sediment and
substrate embeddedness, which are generally maintained by a natural, unregulated hydrograph
that allows for periodic flooding, or, if flows are modified or regulated, a hydrograph that allows
for adequate river functions, such as flows capable of transporting sediments (Propst et al. 1984,
Propst et al. 1988, Propst and Bestgen 1981, Rinne 1989, Rinne 2001).

5) Streams that have low gradients of less than approximately 2.5 percent (Rinne 1989, Rinne
2001).

6) Water temperatures in the approximate range of 35 to 82 degrees Fahrenheit (°F) (1.7 to 27.8
degrees Celsius (°C)) with additional natural daily and seasonal variation (Bonar et al. 2005, Britt
1982, Leon 1989, Propst et al. 1988, Propst and Bestgen 1991, Vives and Minckley 1990).

7) Pool, riffle, and run habitat components (AGFD 1994, Bagley et al. 1995, Barber and
Minckley 1966, Britt 1982, J.M. Montgomery 1985, Marsh et al. 2003, Propst et al. 1984, Propst
et al. 1988, Propst and Bestgen 1991, Rinne 1989, Vives and Minckley 1990).

8) An abundant aquatic insect food base consisting of mayflies, true flies, black flies, caddisflies,
stoneflies, and dragonflies (Propst et al. 1988, Propst and Bestgen 1991, Schreiber 1978).

9) Habitat devoid of aquatic species or habitat in which aquatic species are at levels that allow
persistence of loach minnow (Anderson 1978; Bonar et al. 2004; Carlson and Muth 1989;
Courtenay and Meffe 1989; Douglas et al. 1994; Fuller et al. 1990; Lachner et al. 1970; Lassuy
1995, Miller 1961; Minckley 1985; Minckley and Deacon 1991; Moyle 1986; Moyle et al. 1986;
Ono et al. 1983, Propst et al. 1986, Williams et al. 1985), and;

10) Areas within perennial, interrupted stream courses that are periodically dewatered but that
serve as connective corridors between occupied or seasonally occupied habitat and through
which the species may move when the habitat is wetted.
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The PBFs are generalized descriptions and ranges of selected habitat factors that are critical for
the survival and recovery of loach minnow. The appropriate and desirable level of these factors
may vary seasonally and is highly influenced by site-specific circumstances. Therefore,
assessment of the presence/absence, level or value of the PBFs must include consideration of the
season of concern and the characteristics of the specific location. The PBFs are not independent
of each other and must be assessed holistically, as a functioning system, rather than individually.
In addition, the PBFs need to be assessed in relation to larger habitat factors, such as watershed,
floodplain, and streambank conditions, stream channel geomorphology, riparian vegetation,
hydrologic patterns, and overall aquatic faunal community structure.

Critical habitat was designated in four separate complexes for loach minnow, including the Black
River Complex, the Middle Gila/Lower San Pedro/Aravaipa Creek Complex, the San
Francisco/Blue River Complex, and the Upper Gila River Complex. The Black River Complex
includes 12.2 miles of the East Fork Black River, 4.4 miles of the North Fork East Fork Black
River, and 1.4 miles of Boneyard Creek. Within this complex, the last record of loach minnow
on the East Fork and North Fork East Fork Black rivers was in 2004 (AGFD 2004, ASU 2002).
The last record of loach minnow from the vicinity of Boneyard Creek was in the East Fork Black
River near the mouth of Boneyard Creek and was in 1996 (AGFD 2004, ASU 2002). Surveys in
2004 located only two individuals in the forks of the Black River. No loach minnow have been
found in the Black River complex since 2005. This complex was adversely affected by the
Wallow Fire, and there may have been mortality of loach minnow and changes to the habitat-
based PBFs due to the fire itself and post-fire runoff of ash and sediment.

Within the Middle Gila/Lower San Pedro/Aravaipa Creek Complex, no portions of the Middle
Gila or Lower San Pedro rivers are included for loach minnow. Twenty-eight miles of Aravaipa
Creek, 2.3 miles of Deer Creek and 2.7 miles of Turkey Creek are included as critical habitat for
loach minnow. Aravaipa Creek supports one of the largest and most protected loach minnow
populations due to special use designations on Bureau of Land Management (BLM) land,
substantial ownership by The Nature Conservancy, and a completed fish barrier at its lower end
designed to prevent invasion of nonnative fish species.

The San Francisco and Blue rivers Complex includes approximately 235 miles of critical habitat
for loach minnow. This mileage includes 17.7 miles on Eagle Creek, 126.5 miles on the San
Francisco River in both Arizona and New Mexico, 18.6 miles on the Tularosa River, and 51.1
miles on the Blue River. Mileage is also included along Negrito, Whitewater, Campbell Blue,
Dry Blue, Pace, Frieborn, and Little Blue creeks. Loach minnow were documented in the San
Francisco/Blue rivers Complex in 2008 (Propst et al. 2009) and in 2011 (T. Robinson, AGFD,
pers. comm.).

Critical habitat within the Upper Gila River Complex includes approximately 94.9 miles of the
Gila River, 26.1 miles of the East Fork Gila River, 11.9 miles of the Middle Fork Gila River, and
7.7 miles of the West Fork Gila River. Loach minnow were detected in the Gila River in annual
surveys last conducted in 2006 (2007 surveys are pending). They were last detected in the East
Fork Gila River in 1998 (Propst 2002, Propst 2006, in the Middle Fork Gila River in 1998 (Paroz
et al. 2006, Propst 2002, Propst 2006), and in the West Fork Gila River in 2002 (Paroz et al.
2006, Propst 2002, Propst 2006). This complex contains the largest remaining population of
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loach minnow.

The October 28, 2010, proposed rule for critical habitat included all the designated critical
habitat reaches and new sites in several drainages (USFWS 2010d). In the Verde River, critical
habitat was proposed for the loach minnow on the mainstem from Sullivan Lake to the
confluence with Wet Beaver Creek, the lower two miles of Granite Creek above its confluence
with the Verde River, 33 .7 miles of Oak Creek upstream from its confluence with the Verde
River, 20.8 miles of Beaver Creek and Wet Beaver Creek upstream from the Beaver Creek
confluence with the Verde River, and 4.7 miles of Fossil Creek from its confluence with the
Verde River. Of these proposed critical habitat areas, only Fossil Creek may contain loach
minnow at the present time if they move out of the stocking reach above the critical habitat
boundary.

The PBFs for the October 28, 2010, proposed critical habitat for loach minnow are:

1. Habitat to support all egg, larval, juvenile, and adult loach minnow. This habitat includes
perennial flows with a stream depth of generally less than 1 m (3.3 ft), and with slow to
swift flow velocities between 0 and 80 cm per second (0.0 and 31.5 in. per second).
Appropriate microhabitat types include pools, runs, riffles, and rapids over sand, gravel,
cobble, and rubble substrates with low or moderate amounts of fine sediment and
substrate embeddedness. Appropriate habitats have a low stream gradient of less than 2.5
percent, are at elevations below 2,500 m (8,202 ft). Water temperatures should be in the
general range of 8.0 to 25.0 °C (46.4 to 77 °F);

2. An abundant aquatic insect food base consisting of mayflies, true flies, black flies,

caddisflies, stoneflies, and dragonflies;

Streams with no or no more than low levels of pollutants;

4. Perennial flows, or interrupted stream courses that are periodically dewatered but that
serve as connective corridors between occupied or seasonally occupied habitat and
through which the species may move when the habitat is wetted;

5. No nonnative aquatic species, or levels of nonnative aquatic species that are sufficiently
low to allow persistence of loach minnow; and

6. Streams with a natural, unregulated flow regime that allows for periodic flooding or, if
flows are modified or regulated, a flow regime that allows for adequate river functions,
such as flows capable of transporting sediments.

(98]

Previous consultations

Section 7 consultations on loach minnow include programmatic efforts for Forest Land
Management Plans that address watershed management and multiple uses (livestock grazing,
timber harvest, recreation, and other issues), and more site-specific efforts that are more focused
on road crossings, water withdrawals, and implementing recovery actions such as barrier
construction and stream renovations. Biological opinions on actions potentially affecting loach
minnow may be found at our website www.fws.gov/southwest/es/arizona in the Section 7
Biological Opinion page of the Document Library.

ENVIRONMENTAL BASELINE [in the action area]
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The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action 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 which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
platform to assess the effects of the action now under consultation.

Description of the Action Area
There are three action areas for the proposed action. Each will be considered separately.
Black River

The Black River action area includes the connected watershed of the Black River and includes
Big Lake, Crescent Lake, the East and West Forks of the Black River, and the Black River down
to its confluence with Fish Creek (Ackre Lake is in the headwaters of Fish Creek) This action
area encompasses the stocking sites and the hydrologically connected portions of the drainage
that may contain stocked sportfish that have moved from the stocking sites on their own or via
spills from the three lakes. Critical habitat for the loach minnow is in the East Fork of the Black
River and connected tributaries.

A. Status of the species and critical habitat within the action area

Loach minnow were documented in the Black River in 1996 (Marsh et al. 2003), and surveys
through 2005 continued to document the species (Robinson et al. 2008). The status of the loach
minnow population is unclear, since they are difficult to survey for, and the numbers captured in
each effort have varied. Bagley et al. (1996) reported all age classes were present in surveys
from Three Forks to 4 mile above Open Draw (Bagley et al. 1996), establishing the population
within at least 2.25 miles of river. Marsh et al. (2003) reported loach minnow were found in the
reach in every survey from 1997-2002. Numbers since 2004 have been low, with only three in
2004, one in 2005, and none in 2007, 2008 or 2009. The retardant drop in the vicinity of Three
Forks in 2004 had adverse effect to the Three Forks springsnail (USFWS 2007d) and may also
have affected the fish community in the vicinity. Native fish (speckled dace, desert sucker, and
Sonora sucker) numbers in 2000-2001 compared to 2007-2008 (Tables 11 and 12) were
significantly higher, implying something had happened to the system between 2001 and 2007.
While some rebound is seen in 2008 for speckled dace, that is not the case for the suckers
(Robinson et al. 2008). The long-term drought may also be a factor in the changes to the fish
community over the last 10 years.

Table 11: North Fork of East Fork of Black River 2000 and 2001 survey data from 47 survey
sites.

Species Collected Number Collected

Speckled dace 15,497

Loach minnow 28
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Desert sucker 1,839
Sonora sucker 162
Brown trout 34
Hybrid trout 15
Fathead minnow 1,915

Table 12: North Fork of East Fork of Black River 2007 and 2008 survey data. Sites surveyed
may not be identical between years.

Species Collected Number Collected by Year
2007 2008

Speckled dace 286 753

Desert sucker 92 39

Sonora sucker 1 0

Unidentified sucker 0 2

Brown trout 8 30

Hybrid trout 0 4

The population of loach minnow in the Black River is small and significantly reduced from what
was probably a much wider extent in the drainage (USFWS 2007c) Past actions including
construction of lakes that changed how water flowed through the drainage, improper livestock
grazing, road construction and maintenance that affect watershed conditions that alter sediment
contributions to the streams, development and use of recreation sites that also alter vegetation
communities and alter sediment inflows, forestry management practices that contribute to
wildfire risk and subsequent suppression activities, and the introduction of nonnative fish species
such as rainbow trout and brown trout that may prey on or compete with loach minnow have
contributed to the current status of the species in the Black River.

At the time of designation, the critical habitat reach was considered essential to the conservation
of the loach minnow. The conservation role for this (and all) designated critical habitat was to
support viable core area populations. The Black River units contained the last known occupied
habitat for the loach minnow in the Black River drainage, and, protected the unique evolutionary
lineage of loach minnow found there. This lineage may be related to the White River lineage;
however, we have no genetic data on fish from the White River. The critical habitat was
described as containing several of the PBFs, particularly those relating to flows, physical
gradients, and appropriate riffle habitats. Special management needs were identified for
recreational use, nonnative fish species, and forestry management in light of the 2004 wildfire to
reduce effects to the relevant PBFs. The conditions of the physical habitat portions of the PBFs,
particularly for microhabitats and food base may be degraded by the effects of the Wallow Fire.
The extent of the potential damage is unknown and until the watershed recovers, may continue to
occur over time.

At the time of critical habitat designation, nonnative fish present in the Black River reach
included wild brown trout, wild rainbow trout, hybrid (Apache x rainbow) trout, and fathead
minnow. Other nonnative species, particularly crayfish, were also present. Nonnative trout
presence in the critical habitat resulted from past stockings into the East Fork; with brook trout
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last stocked in 1940, brown trout in 1981, and rainbow trout in 1996. Since 1996, native Apache
trout are the only trout species stocked into the East Fork Black River critical habitat reach.
Other species, including Apache trout, brook trout, and rainbow trout were and are stocked into
Big and/or Crescent Lake and may be the original source of brook trout now breeding in
Boneyard Creek in 2008 (Robinson et al. 2008). The source of the fathead minnows and crayfish
is unclear; however, fathead minnows were likely introduced into Arizona for use as live bait
around 1952 (Minckley 1973) and was widely distributed by bait bucket releases. Crayfish are
not native to Arizona and were introduced into the White Mountains area in the 1970s and
appeared near Three Forks in 1993 (Fernandez and Rosen 1996). Crayfish were present in Big
Lake in the 1970s (Rick Law, Big Lake Store concessionaire, pers. comm.) and were abundant at
Buffalo Crossing on the East Fork in 1988 (Mike Lopez, AGFD, pers. comm.). The potential for
loach minnow interaction with fathead minnows is limited; however, crayfish have significant
effects on habitat structure and the invertebrate population base that could adversely affect PBFs
as well as direct predation on loach minnow. If there was a fish kill in the Black River critical
habitat unit following the Wallow Fire, the populations of nonnative fish may have been
significantly reduced. Of particular concern to loach minnow are wild brown trout, and any
reduction in their population could be beneficial to improving the status of PBF 9 or 5 if that
nonnative population does not rebound.

B. Factors affecting the species’ environment and critical habitat within the action area

Land management actions by the Apache-Sitgreaves National Forests are addressed in the
Forests’ Land Management Plan, which is subject to section 7 consultation with the USFWS to
assess impacts to loach minnow from recreation, livestock grazing, forestry practices, and other
land management programs.

The loach minnow in the Black River was considered in the 1994 comprehensive review of
federally funded sportfish stocking due to the potential for them to be present in the drainage;
however, a finding of “no effect” was made since the species was not documented to occur in the
stocking areas. Loach minnow were found above the East Fork stocking site in 1996 but no
consultation was reinitiated. Effects to critical habitat were not included as critical habitat was
not completed until 2007. Ongoing conservation actions for the loach minnow in the Black
River are related to the CAP Program, and consist of surveys to locate loach minnow to capture
individuals for captive propagation at Bubbling Ponds State Fish Hatchery to provide individuals
for later translocation (Robinson 2010).

We believe the precarious condition of the loach minnow population in the Black River is due to
past management actions, both for land management and recreation including establishing sport
fisheries with nonnative species. Present and future land management is subject to
implementation of the Land Management Plan, including required monitoring of wildlife
populations. Effects from sportfish stockings in the drainage continue to pose a risk to loach
minnow.

EFFECTS OF THE ACTION

Effects of the action refer to the direct and indirect effects of an action on the species or critical
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habitat, together with the effects of other activities that are interrelated and interdependent with
that action, that will be added to the environmental baseline. 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.
Indirect effects are those that are caused by the proposed action and are later in time, but are still
reasonably certain to occur.

As referenced previously, Appendix D contains compiled information on the effects of stocked
sportfish species to native fish species. Additional discussions on the effects of nonnative
stocked sportfish species to the loach minnow are in the final rule (USFWS 1986a), the recovery
plan (USFWS 1991a), the critical habitat designation (USFWS 2007¢), and the 2008 CNOR
(USFWS 2008f). All these documents are incorporated by reference. The following discussion
of effects is only a brief summary of the potential for predation and/or competition by the
stocked sportfish species on loach minnow.

As described in the interactions document in Appendix D, stocked rainbow trout do not persist
long in the stream after the stocking event due to a number of factors including natural mortality
events, angler catch, and predation by other species (such as brown trout or smallmouth bass) on
the stocked trout. The repeated stockings are necessary to maintain a fishable population under
these conditions. Stocked rainbow trout can and do convert to eating natural foods if they live
long enough to do so, and can be predators on small fish at that time. The number of times that
potential predation event can be realized is difficult to determine since for the event to occur, the
individual stocked rainbow trout must survive long enough to convert to natural feeding and
access the occupied habitat of the native fish.

Stocking sportfish into the five Black River stocking sites would affect loach minnow if
individual stocked fish moved from their stocking sites via hydrological connectivity to the
occupied loach minnow habitat around Three Forks on the East Fork Black River. There is no
stocking directly into what is considered “occupied” loach minnow habitat; however, expansion
of loach minnow populations downstream in the East Fork Black River critical habitat unit may
be impeded by stocking in that reach. The potential for that movement is considered in the BA,
and the degree of risk varies between sites, with the lowest risk at Ackre Lake and, in order of
increasing risk, Crescent Lake, West Fork Black River, Big Lake, and the highest on the East
Fork Black River, where sportfish are stocked 2.1 miles downstream of occupied loach minnow
habitat.

The repeated stockings into the sites over the stocking season is of particular concern for the East
Fork Black River site, as the number of nonnative fish increases and decreases repeatedly over
the season and this is the closest stocking site to occupied habitat and has a permanent
hydrological connection. Apache trout, the trout native to the Black River (where it was likely
co-located in occupied loach minnow streams) would normally be stocked in this reach;
however, when they are not available, triploid rainbow trout would be stocked. Each stocking
event has the potential for a large number of stocked trout to move through the system.

However, surveys of the East Fork Black River found very few trout outside of the stocking
reach, and very few stocked trout persisted for more than two months. One Apache trout was
recorded in the occupied habitat in 2008 (Robinson et al. 2008) which could have been a stocked



Final BCO 22410-2008-F 0486
177

fish from the East Fork Black River stocking site. The brook trout also captured in the occupied
habitat in 2008 may have come from the wild population in Boneyard Creek. Other surveys by
AGFD in this area are summarized in the BA.

Cutthroat trout are not particularly piscivorous (Behnke 1992, Carlander 1969), nor is Apache
trout (Behnke 2002, Clarkson and Dreyer 1996) although small fish may be eaten
opportunistically. The fact that two species may have occurred in the same stream historically
does not preclude the existence of competition between the two or predation by the native trout
on the loach minnow, particularly as stocking a fish into a stream does not recreate the
conditions under which the two species may have coexisted. Brook trout are more piscivorous
than rainbow trout Stocked rainbow trout have been documented feeding on loach minnow
(Propst et al. 1998), and while in occupied habitat could prey on small loach minnow. The use
of only triploid rainbow trout in the East Fork Black River essentially eliminates the risk that
these trout could support (or reestablish) the wild rainbow trout population in this stream, which
reduces a long-term predation issue to a short-term issue.

The conservation measure for the weir below Big Lake will significantly reduce the risk of
sportfish from Big Lake or Crescent Lake from entering occupied habitat downstream. Since
trout do not reproduce in these lakes and the weir is sized to capture adults, escapement potential
is reduced, and if the weir is not put in place, surveys in the following spring or summer will
attempt to remove any trout that did access the stream.

While loach minnow are primarily considered to occupy riffle habitats, they were found in
relatively slow runs in the North Fork of the East Fork, and, in Pace Creek, in long pools (Marsh
et al. 2003). Microhabitats within the stream are important and vary by life stage and stream.
Adult loach minnow occupy a broad range of water velocities, with the majority of adults
occurring in swift flows. In the Gila and San Francisco rivers, the majority of loach minnow
captured occurred in the upstream portion of a riffle, rather than in the central and lower sections
of the riffle, where loose materials are more likely to fall out of the water column and settle on
the stream bottom. Substrate is an important component of loach minnow habitat. Studies in
Aravaipa Creek and the Gila River indicate that loach minnow prefer cobble and gravel,
avoiding areas dominated by sand or finer gravel. This may be because loach minnow maintain
a relatively stationary position on the bottom of a stream in flowing water. An irregular bottom,
such as that created by cobble or larger gravels, creates pockets of lower water velocities around
larger rocks where loach minnow can remain stationary with less energy expenditure (Turner and
Tafanelli 1983).

Loach minnow eggs are adhesive, and are placed on the undersurfaces of rocks in the same
riffles that they themselves occupy. Larval loach minnow move from the rocks under which they
spawned to areas with slower velocities than the main stream after emergence, typically
remaining in areas with significantly slower velocities than juveniles and adults. Larval loach
minnow occupied areas that were shallower and significantly slower than areas where eggs were
found (Propst et al. 1988; Propst and Bestgen 1991). Juvenile loach minnow generally occur in
areas where velocities are similar to those used by adults, and that had higher flow velocities
than those occupied by larvae Propst et al. 1988).
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In general, trout use pool habitats more often than riffles, but will move into such areas to forage.
Trout forage in the water column on drift and may utilize benthic inverts. Numbers of trout
attempting to feed at a particular site problematic as resident trout (rainbow and brown) maintain
feeding territories at the most optimal sites. While stocked trout not likely to occupy prime
locations, they are likely to be in areas of any potential food resources and in numbers that
significantly reduce the available drift of invertebrates or exploitable benthic populations. The
competition for food and space between the stocked and resident trout may result in the stocked
trout being displaced to less desirable habitats in riffles, where they would also seek lower
velocity areas behind rocks and other deflectors, putting them in the vicinity of loach minnow.

Large numbers of stocked trout in available pools may displace natives or cause change in how
habitat is used (Bryan et al. 2002). Such changes may result in effects to energy needs if sub-
optimal habitat requires that more effort is expended to maintain position, effects to foraging if
sub-optimal habitats do not contain best forage base, higher risk of predation by other species if
sub-optimal habitat is more exposed with less cover, and loss of foraging time if active
harassment by rainbow trout occurs as part of displacement interactions. Bryan et al. (2002)
noted that rainbows can adversely affect the native fish populations through aggressive
displacement through interference competition, using resources more quickly and efficiently
through exploitative completion, increasing stress hormones, or by opportunistic piscivory. The
use of triploid rainbow trout does not reduce the potential for effects from the stocked fish;
however, because these cannot reproduce, they do not contribute to the wild rainbow trout
population in the EFBR, so their effects are seasonal in nature.

Indirect effects to loach minnow also come from anglers pursuing stocked trout. Anglers
wading in riffle areas may disturb rocks with egg masses underneath resulting in damage or
destruction of the eggs through trampling. Anglers walking along the stream an entering the
water can also result in damage to streambanks which may increase sediment inputs to the
stream, which degrades the habitat through filling in interstitial spaces used by the loach
minnow. Because anglers pursuing stocked trout are unlikely to be in the area currently
considered occupied by loach minnow, this effect is minor. However, with the low density of
loach minnow in the Black River, there may be some individuals outside of the boundaries of
that occupied area, particularly downstream in the East Fork, which may be exposed to anglers.

There are direct effects to designated critical habitat in the East Fork Black River from the
stocking of both native Apache trout and nonnative rainbow trout into the designated reach of the
East Fork Black River. The difference in effects to PBF 9 or 5 is that Apache trout are native
species and rainbow trout are not. Stocking Apache trout does not affect PBF 9 or 5, but the
effects to PBF 8 or 2 (food resources) are equal for both species. Stocked trout from Big Lake or
Crescent Lake have a reduced opportunity to reach the critical habitat in the East Fork, North
Fork of the East Fork,Boneyard Creek and proposed critical habitat in Coyote Creek due to the
placement of the weir prior to predicted winter flooding events. Documentation of stocked
species in the critical habitat area affects PBF 4: habitat devoid of aquatic species or habitat in
which aquatic species are at levels that allow persistence of loach minnow (USFWS 2007c). At
the time of designation of critical habitat in 2007, rainbow trout stocking was ongoing in the East
Fork Black River and the presence of these fish and the reproducing population of rainbow trout
also present was considered in the determination that this habitat area was essential to the
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conservation of the loach minnow. The use of only triploid rainbow trout (in those years when
Apache trout are not available) reduces the risk of establishing or supporting a wild rainbow
trout population within the critical habitat under the proposed action In the designation of
critical habitat (USFWS 2007c), the North Fork of the East Fork, the East Fork Black River, and
Boneyard Creek were acknowledged to support primary constituent elements related to habitat
quality (sufficient flow velocities and appropriate gradients, substrates, depths, and habitat types
[i.e. riffles, runs]). The suitability of these designated reaches to meet PBF 9 for the designated
critical habitat and 5 for the proposed critical habitat was not specifically mentioned; however,
special management needs relating to recreation pressure, nonnative species, and wildfire were
identified for the Black River critical habitat area. Also, the final rule identified activities that
could adversely affect the PBFs to the extent that the conservation value of the critical habitat is
appreciably reduced, one of which was “actions intended to introduce, spread, or augment fish
species” (USFWS 2007c¢). The use of only triploid rainbow trout in the East Fork Black River
under the proposed action reduces the opportunity for those trout to reproduce and support the
wild populations in the river. The primary species for stocking, Apache trout, are native to the
river system and may have less adverse effect to PBF 9 or 5 than the past stocking of rainbow
trout. The proposed action could be said to have fewer impacts to PBF 9 or 5 than previous
stocking actions.

While these stocked trout are quickly caught out after each stocking event, while they are present
they use space and some of the available food base provided by the critical habitat (affecting
PBF 8 or 2) that may impede occupancy of that area by dispersing loach minnow from the
occupied habitat area upstream. The stocking reach represents 6.75 miles of the total 12.2 miles
of designated critical habitat on the East Fork Black River, and stocking of up to an annual total
of 40,000 Apache and/or rainbow trout would occur between May and September
(approximately 2,000-3,000 fish per week). Stocking is concentrated in pools in the angler-
accessible locations within the 6.75 miles and not into the riffle areas where loach minnow could
be present. The proposed action also covers a 10-year period with stocking occurring every year.

Angler use of the stocking site on the East Fork Black River may also affect PBF 2 or 1,
particularly the component of clean sediment-free substrates. Angler disturbance of riparian
vegetation and de-stabilizing streambanks may increase sediment inputs to the stream and affect
this PBF (USFWS 2007c).

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain to occur in the action area considered 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.

The stocking sites and the action area are on Federal lands, and cumulative effects from non-
Federal activities are unlikely.

The use of live baitfish is prohibited on the Black River in the action area. Waterdogs are legal,
however, waterdogs are not used as bait for the fish species stocked under the proposed action;
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Waterdogs are found in Big Lake and Crescent Lake. Collection of live crayfish for use as bait
is allowed at the water to be fished but live crayfish cannot be transported away from the capture
location. The Area-Wide analysis will look at the effects of illegal or inadvertent transport of
unwanted aquatic organisms on the larger scale.

San Francisco River
Description of the action area

The San Francisco River action area includes Luna Lake and extends down the San Francisco
River to the native fish monitoring site near Glenwood, New Mexico. Suitable habitat for
salmonids is only seasonally available in the San Francisco River at the monitoring site;
however, stocked fish leaving Luna Lake during seasonal flood flows can reach the site even if
they do not persist over the summer. Critical habitat for the loach minnow extends from near
The Box (approximately 21 miles below Luna Lake) 126.5 miles downstream. Also potentially
affected is the Tularosa River critical habitat, which extends 18.6 miles upstream of the
confluence with the San Francisco to the town of Cruzville and 4.2 miles of lower Negrito Creek,
a tributary of the Tularosa River.

A. Status of the species and critical habitat within the action area

Loach minnow occupy the San Francisco River, Tularosa River, and Negrito Creek within the
action area. The occupied habitat begins approximately 26 miles below Luna Lake. Two long-
term monitoring stations are in the action area, one on the Tularosa River and one at Glenwood
on the San Francisco River. Data from 1988-2005 indicated that while density of native fishes
declined over the period, diversity and species richness remained good (most years all five
species were found). Nonnative densities did not change, and diversity and species richness
remained low (Paroz et al. 2006). Propst et al. (2009) summarized fish capture data from 1988
through 2008 for native and nonnative species, and this information is provided below.

In 20 years of surveys at the Glenwood site (there were no surveys here in 2000), loach minnow
were found in all years, with rainbow trout found in seven years (35 percent of the time), western
mosquitofish found in five years (25 percent of the time), fathead minnows in four years (20
percent of the time), and largemouth bass in two years (10 percent of the time). Since 2001, five
years of surveys had no nonnative fish recorded, and in the other three years, only one nonnative
fish species was found (rainbow trout in 2001, western mosquitofish in 2003, and fathead
minnow in 2007), and only in 2003 was the percentage of nonnative fish documented greater
than 10 percent.

In 21 years of surveys at the Tularosa site, loach minnow were found in 14 years from 1988
through 2002, then were not found again until 2008 (71 percent of the time). Western
mosquitofish were found in 10 years (48 percent of the time), fathead minnows in six years (28
percent of the time), and rainbow trout in one year (5 percent of the time). Brook stickleback, a
fish known from the Canadian River drainage of New Mexico, was recorded in the Tularosa
River in 2002. This species is not believed to be native to New Mexico, and was likely
introduced to the Canadian River by anglers using it as bait (Sublette et al. 1990). The origin of
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this species in the Tularosa River is unknown. Since 2001, three years of surveys had no
nonnative fish recorded, and in the other five, two years had percentages of nonnative fish
present of over 10 percent.

There are three critical habitat reaches that may be affected by the proposed action. The first is
the San Francisco River from The Box (approximately 21 miles below Luna Lake) downstream
126.5 miles to the confluence with the Gila River. The portion of this critical habitat in the
action area is from The Box to the NMDGF monitoring site near Glenwood. This reach is
essential to the conservation of the loach minnow. PBFs present include sufficient flow
velocities and appropriate gradients, substrates, depths, and habitat types. Special management
needs for this reach include water diversions, improper livestock grazing, and nonnative fish
species. The second is the Tularosa River from its confluence with the San Francisco River
upstream 18.6 miles to Cruzville. This reach is essential to the conservation of the loach
minnow. PBFs present include sufficient flow velocities and appropriate gradients, substrates,
depths, and habitat types. Special management needs for this reach include improper livestock
grazing and nonnative fish species. The third is Negrito Creek from its confluence with the
Tularosa River upstream 4.2 miles to Cerco Canyon. This reach is considered essential to the
loach minnow. PBFs present include sufficient flow velocities and appropriate gradients,
substrates, depths, and habitat types. Special management needs for this reach include improper
livestock grazing and nonnative fish species.

B. Factors affecting the species’ environment and critical habitat within the action area

Much of the action area is part of the Apache and Gila National Forests, and land management
activities on the watershed are managed for multiple-use under the respective land management
plans. There is some private land, particularly in the vicinity of Luna, Reserve, Alma and
Glenwood on the San Francisco River, and above Cruzville on the Tularosa River. The San
Francisco River has suffered from erosion and extensive water diversion and at present has an
undependable water supply throughout much of its length. Much of the flow below Luna Lake is
diverted for agricultural purposes, with permanent flow resuming about 5.5 miles downstream,
which is above the upper boundary of the critical habitat at The Box. In the vicinity of Reserve
and Glenwood there are agricultural areas and small towns on the private lands.

EFFECTS OF THE ACTION

Impacts to these loach minnow from stocking rainbow and/or cutthroat trout into Luna Lake are
related to trout potentially escaping Luna Lake during times of the lake spilling (snow melt,
monsoonal discharges, or from irrigation water releases through the headgate in the dam during
summer months) and potentially moving downstream in the San Francisco River to occupied
loach minnow habitats in that river and the Tularosa River and Negrito Creek. Predation on
loach minnow by rainbow trout or cutthroat trout escaping the lake is the potential effect.
Stocking of fingerlings, sub-catchables, and catchables at the lake assumes that at smaller trout
will adapt to a natural diet and grow to catchable size. Those fish are more likely to be predators
on loach minnow than those released as catchables. Trout are present in the lake all year and
could be released at any time the lake spills.
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Rainbow trout fishing is reportedly good between Luna, New Mexico and the Arizona stateline,
as well as at the Frisco Box a few miles downstream of that. Cutthroat trout have not been
documented in any surveys in the action area outside of Luna Lake. No trout are legally stocked
in the San Francisco River in New Mexico, so the origin of these trout is unknown and some
may originate in Arizona from Luna Lake. Wild rainbow trout are also found in the Tularosa
River, and rainbows and rainbow-Gila hybrids are reported from South Fork of Negrito Creek
and the mouth of North Fork of Negrito Creek, which in some years have some of the best trout
fishing on the Gila National Forest (Johnson and Smorynski 1998). Rainbow trout in these
systems are not supported by current stocking actions in New Mexico, and are most likely wild
fish with self-sustaining populations. Based on the physical information about the reach of the
San Francisco River from Luna Lake to occupied loach minnow habitat and critical habitat,
including the distances involved, we expect limited numbers of rainbow trout from Luna Lake to
access occupied loach minnow habitats and have effects on individual loach minnow through
potential predation and competition for food resources. However, as a conservation measure,
AGFD will share information with the New Mexico Department of Game and Fish (NMDGF) on
salmonid populations in occupied habitats.

There are wild trout populations in portions of the designated and proposed critical habitat
reaches in the upper San Francisco River drainage. The role of past stocking of rainbow trout
into Luna Lake contributing to the establishment or maintenance of these wild trout populations
is uncertain. However, the opportunity for rainbow trout from Luna Lake to contribute to the
maintenance of these trout populations will be essentially eliminated due to the use of triploid
rainbow trout for stocking at Luna Lake. That conversion will occur over a three-year schedule
at the beginning of the 10-year period covered by this consultation. Any rainbow trout that did
access the critical habitat might persist if conditions were appropriate; but the likely numbers of
such fish added to the existing rainbow trout populations is not expected to significantly increase
those wild populations and have an adverse effect on PBFs 9 or 5. If rainbow trout from Luna
Lake are supporting the recruitment to the wild populations, then the proposed action could
result in a net benefit by elimininating that support.

CUMULATIVE EFFECTS

Luna Lake is on the Apache National Forest. Recreational facilities and the concession are
managed or licensed by the Forest Service. Watershed activities are also managed by the Forest
Service. Water releases from the lake are managed by the Luna Irrigation Company (which
owns most of the water rights outside of a minimum pool right owned by AGFD). Below the
lake along the San Francisco River, most of the land is on the Apache and Gila National Forests,
with private inholdings concentrated at the towns of Luna, Reserve, Alma and Glenwood.
Watershed management is primarily by the Forest Service, with local water use and development
activities on private lands subject to limited Federal involvement.

Use of live baitfish at Luna Lake is prohibited, however, waterdogs are allowed. Fathead
minnow and waterdogs are found in the lake, the initial sources of these species are unknown;
however, fathead minnows are also found in the river below the lake as far downstream as
Glenwood (Propst et al. 2009). There is no impetus to establish live bait populations for use in
Luna Lake to pursue stocked trout.
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Verde River
Description of the action area

The action area is the Verde River stocking sites listed in Table 9 and hydrological connections
from those sites to the proposed critical habitat units.

A. Status of the species and critical habitat within the action area

Loach minnow were stocked into Fossil Creek above the fish barrier (located approximately 4.5
miles upstream of the confluence with the Verde River in 2007 with augmentations in 2008. The
population has yet to become established. Individual loach minnow that are displaced from the
stocking reach in Fossil Creek to below the fish barrier are unable to move back upstream and
may persist for a time in the proposed critical habitat reach or move into the Verde River.

Critical habitat was proposed for five areas in the Verde River drainage, all of which can be
accessed by stocked sportfish to some degree.

B. Factors affecting the species’ environment and critical habitat within the action area

Land management actions on private and public lands, water diversions, recreation, and other
activities have effects to the physical parameters of proposed critical habitat. The presence of
fish, amphibians, and crayfish also affects the PBFs for the proposed critical habitat units.

All five proposed critical habitat units contain PBFs 1, 2, 3, and 4, with only Granite not meeting
PBF 6 due to the upstream dams that control flows. The ability of any of the proposed reaches to
support new PBF 5 at this time is unknown. All the reaches maintain significant populations of
nonnative species.

EFFECTS OF THE ACTION

Stocking actions in the Verde River affect PBF 5 through the addition of additional potential
predators to the system. Sportfish are not stocked into the critical habitat in four cases. For the
three stocking sites on Granite Creek (Goldwater, Watson, and Willow Springs), the escapement
of bluegill, black crappie, and rainbow trout may occur when these reservoirs spill down Granite
Creek (largemouth bass in Goldwater Lake may reach Watson Lake where the species is already
established). Escapement rainbow trout from Green Valley Lake downstream to the Verde River
then upstream to Fossil Creek may occur after spills from the lake. For all other sites, only
rainbow trout would be stocked into the critical habitat reaches.

Bluegill, black crappie, and largemouth bass are established in portions of the Verde River
within the proposed critical habitat reaches. The potential for escapement from the Granite
Creek stocking sites is limited to periods when the reservoirs spill, and to date, no black crappie
have been documented in the upper Verde River and bluegill were documented only once in
1992. Largemouth bass have been found at total of eight times between 1966 and 2005 with 19
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individuals recorded, and do not have an established population in the Upper Verde River (see
additional discussion on this topic in the spikedace analysis). All species proposed for stocking
(except rainbow trout) are already in one or more of the Granite Creek reservoirs (black crappie
was known historically from all three but is only currently documented from Watson Lake), and
stocking under the proposed action does not increase the potential for these species to reach the
Upper Verde River and the proposed critical habitat and does not support any self-sustaining
populations of these species in the river. Rainbow trout is established in Oak Creek, but not
generally in the other proposed sites and is only found seasonally while it is stocked so its effect
is limited to the winter and spring, not the peak spawning season for loach minnow. Use of
triploid rainbow trout under the proposed action also prevents stocked fish from supporting the
wild populations. Also, stocking of rainbow trout into the Verde River and its tributaries is a
continuing action, and is part of the baseline situation for nonnative species in the proposed
units. As noted in the proposed rule, PBF 5 is already compromised in the Verde River and its
tributaries due to the continuing presence of mosquitofish, red shiners, fathead minnows, green
sunfish, smallmouth bass, yellow bullhead, and common carp.

The continuing presence of established populations of these warmwater nonnative species may
have significant effects to the conservation potential of these critical habitat units that will be
evaluated prior to final designation of critical habitat. Because we expect that there would be
very few instances of stocked warmwater sportfish leaving the Watson or Willow lakes, and that
those species, while already present in at least one of the two lakes, have not been regularly
found or have established a self-sustaining population in the upper Verde River critical habitat
unit, we believe that the additive effect of stocked warmwater sportfish accessing the upper
Verde River would not significantly increase the numbers or species of nonnative fish present in
the system over the period covered by this consultation or and increase predation and/or
competition pressures such that the value of the critical habitat for recovery is further
compromised.

Loach minnow stocked into Fossil Creek that move downstream of the fish barrier into lower
Fossil Creek or the Verde River are at risk of predation from the established fish populations
present, and the additive rainbow trout from stocking actions has a minor temporary effect due to
the limited number of rainbow trout that may access this portion of the Verde River and the
limied time the rainbow trout are present.

Non-site specific effects

The act of stocking fish obtained from AGFD hatcheries or other sources has the potential to
introduce unwanted aquatic organisms to the receiving water (see discussion in Area-Wide
analysis). The use of hatchery and operational protocols for the movement of stocked species is
designed to reduce the opportunity for the transmission of other nonnative fish species, parasites,
or diseases via stocking actions. AGFD describes those protocols in the BA, and that
information is incorporated here by reference.

Illegal or inadvertent movement of unwanted aquatic organisms between waters in Arizona is in
part related to the proposed action, and in part related to past actions in the action area that
established these nonnative species and is part of the environmental baseline. The Area-Wide
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Analysis discusses this effect in more detail.

Disease and parasites are additional threats to loach minnow populations. Parasites may be
introduced incidentally with the spread of nonnative species. Transmission may occur via
introduced fish species, and bait species used for angling. Such species include fish, crayfish, and
waterdogs (tiger salamanders). Asian tapeworm, introduced from Asia through grass carp
introductions was first documented in the Virgin River basin in 1979 (Heckmann et al. 1986),
probably carried there by red shiner. It appeared in the Little Colorado River in Grand Canyon
by 1990 (Clarkson et al. 1997), and was found in the Gila River Basin on the Gila River near
Ashurst-Hayden Dam in both carp and red shiner (USFWS 2002a). Cyprinid fishes are a
definitive host of Asian tapeworm; so many native species in Arizona are at risk. Anchor worm
originated in Asia and was spread in the United States through the trade in goldfish (Hoffman
and Schubert 1984). This parasite is now widespread in the Colorado and Gila River basins and
is affecting a number of native fish species (Wilson et al. 1966, Robinson et al. 1998, Weedman
et al. 1996). Anchor worm can be spread by stocking infected fish (Hart 1999). Ichisa
widespread parasite of fish that often occurs in hatchery fish populations and is also found in the
wild. Both of these parasites can adversely affect loach minnow. Susceptibility and concomitant
impacts of disease and parasites may be exacerbated by stress due to habitat degradation and
habitat loss.

CONCLUSION

After reviewing the current status of loach minnow and its designated and proposed critical
habitat on the Black River, San Francisco River, Tularosa River, Negrito Creek, and the Verde
River, the environmental baseline for the action area, the effects of the proposed sportfish
stocking and the cumulative effects, it is the AESO's biological opinion that the action, as
proposed, is not likely to jeopardize the continued existence of the loach minnow, and is not
likely to destroy or adversely modify designated critical habitat for the loach minnow.

This biological opinion does not rely on the regulatory definition of “destruction or adverse
modification” of critical habitat at 50 CFR 402.02. Instead, we have relied upon the statutory
provisions of the Act to complete the following analysis with respect to critical habitat.’

We present this conclusion on the loach minnow and its critical habitat for the following reasons:

e The size of the loach minnow population in the Black River is low and occupied habitat
has not been documented within the stocking reach. The numbers of stocked trout
leaving the stocking reach to invade occupied loach minnow habitat is likely to be low
over the period covered by this consultation based on available information that shows
most stocked trout in the East Fork Black River do not move far from the stocking reach
and have a limited persistence due to angler removal and low post-stocking survival, and
stocked fish from Big or Crescent Lake are unlikely to move out of those sites during
winter flooding due to the placement of the weir. The distances involved for Apache
trout or Arctic grayling from Ackre Lake to reach occupied habitat in the East Fork Black

7 see December 27, 2004, memo from Acting Director Fish and Wildlife Service
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River are such that any effects from that stocking are unlikely to occur.

e The effects to PBFs of critical habitat in the Black River are limited due to the primary
stocking of native Apache trout rather than rainbow trout and only triploid rainbow trout
which cannot support the recruiting population. While stocking high numbers does affect
PBF 3d, this effect would be of short duration due to the practice of stocking trout into
pools and not riffles where competition for food with loach minnow could occur, angler
removal of stocked trout and low post-stocking survival. The trout would be stocked
multiple times over a season, therefore numbers will repeatedly increase and decrease
over the season but the effect to PBF 3d is not significant due to the reasons cited above
and the recovery value of the unit is not significantly compromised.

e The loach minnow populations that could be affected by stocked trout leaving Luna Lake
are more than 26 miles downstream in the mainstem San Francisco River as well on two
of its tributaries. While Luna Lake can spill every year, and trout move out of the lake
during that time and when water is released for agricultural use in the vicinity of the town
of Luna, the number of such fish that likely reach occupied loach minnow habitat is likely
to be very low. Further, the use of triploid rainbow trout under the proposed action
essentially eliminates the potential for any escaped rainbow trout to support recruitment
in the wild trout populations. If that support has been an important factor for these wild
trout populations, then the result of the proposed action could reduce nonnative issues of
concern to PBFs 9 and 5,

e The effects to PBFs 4 and 3d from escaped trout from Luna Lake are similarly limited in
scope. The number of rainbow trout entering critical habitat is not sufficient to reduce
the existing conservation value of the critical habitat units for loach minnow or preclude
improvements to the value of PBF 4 through removal of other nonnative species. Any
effects to PBF 3d would be of short duration and no meaningful change in the forage base
for loach minnow would occur.

e The effects to PBFs 9 and 5 in the Verde River proposed critical habitat units is minimal
given the temporary nature of the presence of rainbow trout, and the very limited
potential for bluegill, black crappie, or channel catfish from the stocking sites to affect
extant fish populations in the Verde River. The recovery value of the critical habitat
units are not further compromised by this action.

e The proposed action does not result in any additional effects from stocked sportfish that
are not already part of the environmental baseline. These effects are expected to continue
at their present level over the 10-year period covered by this consultation.

e The proposed action contains significant conservation actions to address effects of the
action and to improve the baseline status of the species.

The conclusions of this biological opinion are based on full implementation of the project as
described in the Description of the Proposed Action section of this document, including any
Conservation Measures that were incorporated into the project design.
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INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulations 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 undertaken by WSFR so that
they become binding conditions of any grant or permit issued to AGFD, as appropriate, for the
exemption in section 7(0)(2) to apply. WSFR has a continuing duty to regulate the activity
covered by this incidental take statement. If WSFR (1) fails to assume and implement the terms
and conditions or (2) fails to require AGFD 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. In order to monitor the impact
of incidental take, WSFR or AGFD must report the progress of the action and its impact on the
species to the USFWS as specified in the incidental take statement. [50 CFR §402.14(1)(3)].

AMOUNT OR EXTENT OF TAKE

In determining if incidental take is likely to occur as a result of a proposed action, two conditions
must be met; the listed species must be reasonably certain to occur in the location where the take
would occur, and, the proposed action must be reasonably certain to result in take. In
determining whether or not incidental take would occur at each stocking site, our analysis first
considered if both conditions were met.

We are unable to meet the two conditions for incidental take for the following sites and reasons:

e Luna Lake: Loach minnow are not found at the stocking site, and for stocked trout to
reach occupied loach minnow habitat, they must leave the reservoir and move
downstream. This event is expected to be rare, and thus we do not believe it is
reasonably certain to occur, thus not meeting the first condition. There are wild rainbow
trout in the vicinity of the occupied loach minnow habitats that are likely not supported
by trout from Luna Lake. Given the rarity of a Luna Lake trout accessing loach minnow
habitat, most of the potential predators or competitors are not related to the proposed
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action. We are unable to be reasonably certain that any predation on loach minnow would
be the result of the proposed action, thus cannot meet the second condition.

The FWS anticipates individual loach minnow may be taken as a result of this proposed action at
the East Fork Black River. The incidental take is expected to be in the form of harassment
(competition for food) between loach minnow and stocked trout (Apache and rainbow trout) and
harm (predation) from stocked trout preying on small loach minnow. The take will occur in the
occupied habitat of loach minnow in East Fork Black River when stocked trout move out of the
stocking site located below the occupied habitat.

The FWS anticipates incidental take of loach minnow will be difficult to detect for the following
reasons:

e The incidental take can only occur if stocked trout reach occupied loach minnow habitat.
The physical conditions needed for either of these events to occur are not likely to be met
on a regular basis to allow for documentation of the take.

e Incidental take from predation is difficult to detect due to the rapid decomposition of food
items in the stomach of a predator. Because predation is not expected to be a regular
occurrence, finding the predator within the limited time window post-predation is highly
unlikely.

e Incidental take from harassment is difficult to detect because loach minnow are small and
any weakened individuals are not likely to be detected, and, unless the debilitation was
serious, would not be obvious to an observer.

The surrogate measure for incidental take is the presence of stocked trout in occupied loach
minnow habitat. There are some wild rainbow trout and hybrid Apache trout in the East Fork
Black River drainage above the occupied habitats. Stocked trout can usually be distinguished
from wild trout by experienced observers, so identification of any trout captured can be
accomplished in the field.

Based on past survey data from the occupied habitat of loach minnow in East Fork Black River,
we consider the presence of stocked trout to be a rare event in occupied loach minnow habitat, so
we anticipate that take of loach minnow would not occur every year. The amount of incidental
take will be exceeded if more than 10 stocked trout over the period covered by this consultation
are found in occupied loach minnow habitat in East Fork Black River during either the
standardized surveys or the post-Big Lake spill surveys as described in the CAMP.

EFFECT OF THE TAKE

In this biological opinion, the FWS determines that this level of anticipated take is not likely to
result in jeopardy to the species or destruction or adverse modification of critical habitat for the
reasons stated in the Conclusions section.

REASONABLE AND PRUDENT MEASURES and TERMS AND CONDITIONS (as
appropriate)
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The following reasonable and prudent measures are necessary and appropriate to minimize take
of loach minnow:

1. AGFD shall monitor East Fork Black River to determine if stocked trout are present.

2. AGFD shall monitor incidental take resulting from the proposed action and report to
the FWS the findings of that monitoring.

TERMS AND CONDITIONS

In order to be exempt from the prohibitions of section 9 of the Act, WSFR must comply with the
following terms and conditions, which implement the reasonable and prudent measures described
above and outline required reporting/monitoring requirements. These terms and conditions are
non-discretionary. Implementation of these terms and conditions is part of the CAMP.

The following term and condition implements reasonable and prudent measure #1 for loach
minnow:

1. AGFD shall survey the occupied loach minnow habitat in East Fork Black River
during fish community surveys identified in the CAMP in two years during the 10-
year period. If any stocked trout are found, these will be documented and removed
from the stream and an additional survey to locate stocked trout will be implemented
in the following year.

The following term and condition implements reasonable and prudent measure #2 for loach
minnow:

1. Inyears when incidental take monitoring occurs, AGFD shall submit to WSFR a
report of that monitoring either with the annual report on implementation of the
Conservation and Mitigation Program (Program), or, if there is no Program report
scheduled for that year, by the due date normally set for the delivery of the Program
report. WSFR will submit the incidental take monitoring report to AESO within the
timeline set for reporting on implementation of the Program.

Review requirement: The reasonable and prudent measures, with their implementing terms and
conditions, are designed to minimize incidental take that might otherwise result from the
proposed action. If, during the course of the action, the level of incidental take is exceeded, such
incidental take would represent new information requiring review of the reasonable and prudent
measures provided. WSFR, using information provided by AGFD, must immediately provide an
explanation of the causes of the taking and review with the AESO the need for possible
modification of the reasonable and prudent measures.

Disposition of Dead or Injured Listed Species

Upon locating a dead, injured, or sick listed species initial notification must be made to the
FWS's Law Enforcement Office, 2450 W. Broadway Rd, Suite 113, Mesa, Arizona, 85202,
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telephone: 480/967-7900) within three working days of its finding. Written notification must be
made within five calendar days and include the date, time, and location of the animal, a
photograph if possible, and any other pertinent information. The notification shall be sent to the
Law Enforcement Office with a copy to this office. Care must be taken in handling sick or
injured animals to ensure effective treatment and care, and in handling dead specimens to
preserve the biological material in the best possible state.

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 endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information.

1. Inthe Conservation and Mitigation Program included as part of the proposed action for
this consultation, AGFD identified a commitment to implementation of the recovery plan
or other recovery/conservation strategies for loach minnow contingent upon Program
funding availability as described in the Program document. The ability to implement
recovery actions for loach minnow under the auspices of the Program provides
conservation benefits to loach minnow that may not be otherwise realized.

2. Participate in efforts to remove nonnative species from the San Francisco River in the
proposed action area in Arizona downstream of Luna Lake.

3. Cooperate in efforts to preclude release/escape of trout from the Glenwood Hatchery to
further minimize impacts of trout species on loach minnow.

In order for the AESO to be kept informed of actions minimizing or avoiding adverse effects or
benefiting listed species or their habitats, the AESO requests notification of the implementation
of any conservation recommendations.

Mount Graham red squirrel (Tamiasciurus hudsonicus grahamensis)

DESCRIPTION OF THE PROPOSED ACTION

The proposed action is the annual stocking of rainbow trout, brown trout, brook trout, and white
amur into Riggs Flat Lake as multiple events between April and October. Stocking trucks would

access the lake via Swift Trail five times per year based on current protocols.

Conservation measures included in the proposed action

Coordinate with the Coronado National Forest on traffic management that can reduce the risk of
mortality to Mount Graham red squirrels from vehicles accessing Riggs Flat Lake as part of
continuing implementation of the Mount Graham Red Squirrel Recovery Plan.

STATUS OF THE SPECIES AND CRITICAL HABITAT (rangewide or recovery unit)
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Listing

The Mount Graham red squirrel (red squirrel) was listed as endangered in 1987 (52 FR 20994)
(USFWS 1987b). Critical habitat was designated in 1990 (55 FR 425) (USFWS 1990b). Critical
habitat occurs in three areas in the Pinalefio Mountains (Hawk Peak/Mount Graham, Webb Peak,
and Heliograph Peak) and covers a total of about 2,000 acres. The only identified constituent

element was dense spruce-fir forest. The Mount Graham Red Squirrel Recovery Plan was signed
in 1993 (USFWS 1993b) and is currently under revision.

Critical habitat

On January 5, 1990, the USFWS designated critical habitat for the red squirrel (55 FR 425-429).
Critical habitat includes three areas: the area above 10,000 feet in elevation surrounding Hawk
and Plain View peaks and a portion of the area above 9,800 feet; the north-facing slopes of
Heliograph Peak above 9,200 feet; and the east-facing slope of Webb Peak above 9,700 feet.
The main attribute of these areas at that time was the existing dense stands of mature (about 300
years) spruce-fir forest. The Mount Graham Red Squirrel Refugium established by the AICA
has the same boundary as the designated critical habitat boundary surrounding Hawk and Plain
View peaks (about 1,700 acres), but does not include critical habitat on Heliograph or Webb
Peaks. Unfortunately, most of the habitat in the refugium and in CH has been devastated by
wildfire and insect damage. There remains a small, unknown amount of habitat in the Refugium
(A. Casey, personal communication).

Swift Trail, the access road to Riggs Lake, does not pass through the area designated as critical
habitat. Riggs Lake, and the immediate vicinity, is not located within designated critical habitat
for the red squirrel. There are no effects to critical habitat from the proposed action, and critical
habitat will not be considered further in this BO.

Background

The following information is a summary of life history, habitat use, current distribution, threats,
and conservation actions for the Mt. Graham red squirrel (red squirrel). This information was
taken from the most recent biological opinion written for the red squirrel (USFWS 2008g)
addressed the continuation of summer home permits at Columbine and Turkey Flat and contains
the most up-to-date status of the species. The 5-year review (USFWS 2008h) also contains
additional information. Information in these documents is incorporated by reference.

Life history

Red squirrels are small arboreal rodents that live in conifer forests. Breeding takes place in the
spring and the nest is usually in a hollow snag, tree hollow, downed log, or other sites that can
provide a sheltered canopy. The usual is one litter of two to eight young, although two litters in
one season has been reported.

Foods of the red squirrel include the seeds of Englemann spruce and Douglas fir, which are
cached in middens for winter storage. Mushrooms are also important seasonally and some may
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be stored in the midden. Other seasonal foods such as berries, bark cambium, pistillate cones
(pollen), and other types of seeds. Between nine and twelve mature trees are sufficient to
support one adult and these form the core of the home range.

Habitat use

Red squirrels are territorial and one squirrel per territory is the norm. Young leave the mother’s
territory to establish their own. Mixed-conifer and spruce-fir communities provide shelter, a
food base, and moist conditions needed to maintain middens for winter food storage. Territory
sites are in patches of forest that are generally denser in foliage volume and canopy cover than
adjoining areas. Downed logs, snags and other structure is important for midden placement and
nest sites.

Current distribution

The red squirrel is only known from the Pinalefio Mountains on the Coronado National Forest.
The current numb