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DEFINITIONS 
 
Huachuca Springsnail Working Group 

Formal team of biologists and resource managers representing various land/resource 
management agencies that provide a collaborative approach to the conservation of the 
Huachuca springsnail in Arizona and that will assume responsibility over the ongoing 
implementation of the Huachuca Springsnail Candidate Conservation Agreement. 

 
CCA Parties 

Signatories to the Candidate Conservation Agreement that are providing commitments to 
implement conservation actions for Huachuca springsnail in Arizona. 

 
Enhancement of Survival Permit 

Permits issued by the U.S. Fish and Wildlife Service under section 10 of the Endangered 
Species Act used to promote endangered species conservation on non-federal lands in 
conjunction with Safe Harbor Agreements and Candidate Conservation Agreements with 
Assurances. The enhancement permit and agreements allow landowners to improve 
habitat for candidate or listed species without incurring additional restrictions if the size 
of the area occupied by the species increases or the species number increases. 

 
Multi-District Litigation Settlement Agreements 

Agreements approved by the U.S. District Court in September 2011 establishing a multi- 
year listing work plan for the U.S. Fish and Wildlife Service to complete listing 
evaluations within six  years  for all species identified as  candidate species as  of  2010. 
U.S. Fish and Wildlife Service evaluations will address and lead to either withdrawal of 
candidate status due to not-warranted finding or proposed rule being developed for 
species identified for listing under Endangered Species Act. 
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1. INTRODUCTION AND PURPOSE 
The Huachuca springsnail (Pyrgulopsis thompsoni) was designated as a Category 2 candidate in 
the Animal Notice of Review published in the Federal Register on January 6, 1989 (54 FR 576).  
On February 28, 1996, the Huachuca springsnail was designated as a candidate species as 
currently defined (61 FR 7601).  Then in May 2004, WildEarth Guardians petitioned the U.S. 
Fish and Wildlife Service (USFWS) to list the Huachuca springsnail (PYTH; Pyrgulopsis 
thompsoni) under the Endangered Species Act (ESA) with critical habitat (69 FR 24898). The 
USFWS issued a positive 90-day finding that the petition presented substantial scientific 
information indicating that listing the Huachuca springsnail may be warranted (70 FR 24903). In 
May 2005, the USFWS concluded in its subsequent 12-month status review that listing of the 
Huachuca springsnail was warranted, and the species was designated as a continuing candidate 
species (70 FR 24903). 

 
Many of the land and natural resource management agencies, non-governmental organizations, 
and other interested parties involved in the conservation of PYTH have previously discussed the 
development of a conservation agreement and management program for the species at workshops 
held in March 2012 and February 2014 at Fort Huachuca, Arizona. This group was assembled to 
engage the various land/resource management agencies to provide a cooperative and 
collaborative planning approach to conservation of PYTH. From this initial conservation 
planning group and effort, the Huachuca Springsnail Working Group (HSWG) was formally 
assembled in February 2016. Collaborating members of the HSWG will develop a cooperative 
action plan (conservation agreement) intended to: (1) help reduce or minimize the likelihood of 
extirpation or extinction of the species, and (2) prevent loss and improve quality of PYTH habitat 
in Arizona. In pursuing these species conservation goals, the HSWG will be open to participation 
by other government agencies, private landowners, and non-governmental organizations 
interested in the conservation of the Huachuca springsnail in Arizona. 

 
USFWS has established policy and provided guidance to facilitate development of conservation 
agreements for ESA candidate species (USFWS 2008). This guidance involves combining 
existing tools under sections 7 and 10 of the ESA to aid partners in developing these agreements. 
“The primary goal of the plan [conservation agreement] would be to guide the implementation of 
specific conservation efforts for covered species-at-risk, so that listing them under the ESA will 
not be necessary. Recognizing that it is not always possible to preclude the need to list a 
candidate species, the secondary goal would be to integrate processes available under ESA 
sections 7 and 10 so as to reduce uncertainty about potential changes in land/resources uses that 
might be necessary if the covered species is listed in the future.” (USFWS 2008). Federal 
agencies have special obligations for the conservation of listed species, as specified in section 7 
of the ESA, and Candidate Conservation Agreements (CCA) are primarily developed by federal 
agencies to cover species conservation on federal lands. 

 
The Candidate Conservation Agreement for the Huachuca Springsnail (PYTH CCA) is intended 
to complement existing strategic-level conservation and management plans (such as Arizona’s 
State Wildlife Action Plan, Coronado National Forest’s Forest Plan, and Fort Huachuca’s 
Integrated Natural Resources Management Plan) that support the conservation of PYTH 
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populations and habitat in Arizona. The PYTH CCA will serve as the primary mechanism for 
implementing collaborative conservation among the HSWG partners for the duration of the 
agreement. The PYTH CCA has been developed as a cooperative effort among federal and state 
agencies to provide effective conservation of this candidate species in Arizona. Agencies and 
other entities electing to participate in the PYTH CCA will be referred to as “Parties” to the 
agreement and will be recognized as cooperating members of the HSWG. The purpose of the 
PYTH CCA is to collectively identify practical conservation measures and provide a 
comprehensive mechanism for implementing proactive PYTH conservation measures across its 
range in Arizona. The Parties (identified in section 3, herein) intend to organize a cooperative, 
range-wide approach to PYTH management and conservation that will be considered in the 
Species Status Assessment (SSA) being developed to inform the pending USFWS listing decision. 
The PYTH CCA will further allow the Parties to leverage knowledge and funding within a 
comprehensive, range-wide conservation framework in Arizona that can also be extended to 
potential non-federal landowner partners. The PYTH CCA is voluntary and flexible in nature, and 
has been developed to identify and direct effective conservation and management actions among 
the Parties throughout the species’ range in Arizona. 
 
The terms of this CCA shall be governed by and construed in accordance with applicable federal 
and state law. Nothing in this CCA is intended to limit the authority of the USFWS to fulfill its 
responsibilities under federal laws. Additionally, nothing in this CCA is intended to supersede or 
limit applicable state agency authorities. All activities undertaken pursuant to this CCA are 
intended to be in compliance with all applicable state and federal laws and regulations. 
Consistent with the specific commitments by, and the available resources of, the Parties, 
conservation actions set forth in the PYTH CCA will be implemented and will remain in effect 
for the duration of the CCA. 

 
2. CCA GOALS AND OBJECTIVES 
The goals and objectives of the PYTH CCA fall into the following main categories: 

1. Achieve effective range-wide conservation and management of the PYTH by assessing 
and directing lasting conservation measures in Arizona. The CCA is designed to provide  
a comprehensive conservation framework for deploying effective PYTH conservation  
and management actions, such that: 

a. PYTH populations and habitats are more effectively identified, inventoried and 
conserved through time; 

b. The Parties can develop and implement conservation measures aimed at 
maintaining or enhancing PYTH habitat and populations; and, 

c. The ability of the Parties to monitor the response of the species to conservation 
and management actions is enhanced as a result of the cooperative/comprehensive 
framework provided through the CCA. 

 
2. Initiate and facilitate ongoing cooperation and collaboration among the various agencies 

and entities that can potentially serve a productive role in species conservation. The CCA 
is designed to encourage, facilitate and direct effective PYTH conservation actions across 
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multiple agencies and entities having the potential to directly influence species 
conservation in Arizona. Parties to the CCA intend to identify existing springsnail 
conservation measures and efforts, while sharing conservation expertise and information 
across a broad range of organizations. This also allows for an organized conservation 
approach that encourages coordinated actions and uniform reporting, integrates 
monitoring and research efforts with management, and supports ongoing conservation 
partnership formation. 

 
3. Provide an administrative and conservation framework for incorporating the participation 

of non-federal landowners into the statewide conservation construct for PYTH over the 
long-run. The PYTH CCA is designed to more immediately facilitate a cooperative 
conservation effort among identified state and federal agencies, but is also developed in a 
manner to accommodate the development of an associated Candidate Conservation 
Agreement with Assurances (CCAA) that would provide permitted incidental take of the 
covered species and associated incentives to pursue the potential involvement of willing 
non-federal landowners in PYTH conservation in Arizona. 

 
The Parties to this CCA are committed to striving for and achieving goals and objectives such 
that the PYTH and its distribution of populations and habitat would be conserved in Arizona, and 
that accompanying threats to the species may be effectively reduced and mitigated across its 
Arizona range. Once commitments are secured through a final CCA, these conservation 
measures may be considered in any future USFWS determinations relating to the Candidate- 
species status of PYTH and any decisions to list the springsnail under the ESA. Accordingly, the 
Parties involved in the implementation of the PYTH CCA seek to further the conservation status 
of PYTH. In the event that the PYTH is listed under the ESA, this CCA can be used as a 
conservation model and framework for future recovery planning and consultations through 
section 7 of the ESA. 

 
This document is designed to meet USFWS requirements of CCAs by providing land/resource 
management participants in Arizona a mechanism to voluntarily commit to implement specific 
actions designed to remove or reduce threats to a candidate species in an effort to enhance its 
conservation status. As specified in the USFWS Policy for the Evaluation of Conservation 
Efforts (PECE) (USFWS 2003), these conservation measures/criteria are designed to ensure the 
certainty that the conservation efforts will be implemented and that when implemented, the 
conservation efforts will be effective. To facilitate the USFWS evaluation of PECE in making 
species listing decisions, USFWS cooperators contributed extensively to the development of the 
PYTH CCA by both facilitating the development of the agreement and serving as active 
members of the HSWG. 

 
3. PARTIES TO THE CCA 

3.1 Huachuca Springsnail Working Group Composition 
The PYTH CCA has been developed as a collaborative and cooperative effort among land and 
resource management agencies to facilitate implementation of effective conservation measures 
for the PYTH in Arizona. The HSWG is an interagency team assembled to engage various 
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land/resource management agencies to provide a comprehensive and collaborative planning 
approach to PYTH conservation. The HSWG is open to participation by federal, state, tribal or 
county agencies interested in advancing the conservation of PYTH in Arizona. The following 
subsections outline the various agencies that comprise the HSWG and that are recognized as 
Parties to this CCA. 

 
3.2 Participating Federal Agencies 

• U.S. Fish and Wildlife Service - Arizona Ecological Services Office 
• Department of Defense (DOD)- U.S. Army Garrison Fort Huachuca 
• U.S. Forest Service (USFS) - Coronado National Forest (CNF) 

 
3.3 Participating State Agencies 

• Arizona Game and Fish Department (AGFD) 
 
4. ROLE OF NON-FEDERAL LANDOWNERS 
To meet the species conservation goals and objectives of this CCA, the Parties acknowledge and 
recognize that PYTH occupy habitat on federal and non-federal lands. Conservation 
opportunities exist on these lands and the overall status and trend of PYTH populations and 
habitat will benefit in the long-term from contributions by non-federal landowners. Accordingly, 
the Parties have identified the opportunity for non-federal landowners to expand conservation 
beyond this CCA through development of an accompanying CCAA framework, which is 
described in more detail in section 6.4 herein. 

 
An approved CCAA would permit incidental take of the covered species by participating non-
federal landowners that engage in certain conservation actions for the species covered by CCAA. 
Where  non-federal landowners implement these conservation commitments under an approved 
CCAA, the USFWS requires no additional land/resource-use restrictions on enrolled non-federal 
lands, beyond those outlined in the approved CCAA. The approach of providing the potential 
integration of a CCAA into a more comprehensive conservation effort provides a consistent 
management framework for non-federal landowners to voluntarily participate in springsnail 
conservation across its range in Arizona. 

 
As more specifically described in section 6.4, the CCAA program is an aspect of the USFWS’s 
implementation of the ESA that is intended to facilitate proactive conservation of candidate 
species, and species that may become candidates, by giving non-federal property owners 
incentives to implement conservation measures for covered species-at-risk. If a CCAA  involving 
non-federal landowners is approved by USFWS for PYTH conservation activities, AGFD will 
work with USFWS and non-federal landowners to ensure implementation of appropriate 
conservation measures and actions that address threats to the species relevant to those properties 
being enrolled into the CCAA. 
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5. CCA PARTY AUTHORITIES 
The Parties enter into this CCA under authority provided by federal and state law. Nothing in this 
CCA is intended to limit the authority of the USFWS to fulfill its responsibilities under federal 
laws. Furthermore, nothing in this CCA is to imply that any Party is in any way abrogating or 
ceding any responsibility or authority inherent in its sovereign ownership of, jurisdiction over, 
and control of its property interests or wildlife. All activities undertaken pursuant to this CCA 
must be in compliance with all applicable state and federal laws and regulations. The signatory 
parties hereto enter into this CCA under federal and state laws as applicable, including but not 
limited to, section 6(c)(1) of the ESA of 1973, as amended and Arizona Revised Statutes (ARS) 
17-231.B-7. This CCA is subject to and is intended to be consistent with all applicable federal 
and state laws and international compacts. 

 
5.1 Federal Agencies 

5.1.1 U.S. Fish and Wildlife Service 
Sections 2, 7, and 10 of the ESA, as amended, allow the USFWS to enter into this CCA. Section 
2 of the ESA states that encouraging interested parties, through federal financial assistance and a 
system of incentives, to develop and maintain conservation programs is a key to safeguarding the 
Nation’s heritage in fish, wildlife, and plants. Section 7(a)(1) of the ESA requires the USFWS to 
review programs that it administers and to utilize such programs in furtherance of the purposes  
of the ESA. By entering into this CCA, the USFWS is using its Candidate Conservation 
Programs to further the conservation of the Nation’s fish and wildlife. In the event that a CCAA 
is developed for PYTH, and accompanying regulatory assurances and incidental take provisions 
are extended to participating non-federal landowners, section 10(a)(1)(A) of the ESA further 
authorizes the issuance of permits to “enhance the survival” of a listed species. An Enhancement 
of Survival Permit is issued to approved applicants for acts that would otherwise be prohibited 
by section 9 of the ESA if such acts are expected to enhance the propagation or survival of the 
affected species. 

 
The ESA recognizes the State’s authority to manage resident wildlife and that implementation of 
the ESA through the cooperative conservation programs between state fish and wildlife agencies 
and the USFWS is essential: 

Sec. 2.(a) FINDINGS. (5) encouraging the States and other interested parties, through 
Federal financial assistance and a system of incentives, to develop and maintain 
conservation programs which meet national and international standards is a key to 
meeting the Nations international commitments and to better safeguarding, for the benefit 
of all citizens, the Nation’s heritage in fish, wildlife, and plants. 

 
In development of the ESA, Congress realized it was critical that the Secretary of the Interior 
cooperate to the maximum extent possible with the States in order to effectively implement the 
provisions and intent of the ESA. Section 6(c)(1) of the ESA provides encouragement to the  
State and other interested parties, through federal financial assistance and a system of incentives, 
to develop and maintain conservation programs that meet national and international standards. 
Section 6(c)(1) of the ESA is key to meeting the United States’ international commitments and to 
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better safeguard, for the benefit of all citizens, the Nation’s heritage in wildlife and plants. 
Section 6 of the ESA provides the authority for the Secretary to enter into cooperative 
agreements with the States which establish and maintain an adequate and active program for the 
conservation of endangered and threatened species: 

Sec. 6.(a) GENERAL. In carrying out the program authorized by this Act, the Secretary 
shall cooperate to the maximum extent practicable with the States. 
Sec. 6.(c). COOPERATIVE AGREEMENTS. In furtherance of the purposes of this Act, 
the Secretary is authorized to enter into a cooperative agreement in accordance with this 
section with any State which establishes and maintains an adequate and active program 
for the conservation of endangered species and threatened species…he shall enter into a 
cooperative agreement with the State for the purpose of assisting in implementation of 
the State program. 

 
In addition to the ESA, the Fish and Wildlife Act of 1956 provides that the Secretary shall 
"...take such steps as may be required for the development, advancement, management, 
conservation, and protection of fish and wildlife resources..." The Fish and Wildlife Coordination 
Act states that the Secretary is authorized "to provide assistance to, and cooperate with, Federal, 
State, and public or private agencies and organizations in the development, protection, rearing, 
and stocking of all species of wildlife, resources thereof, and their habitat..." Lastly, the Sikes 
Act requires Department of Defense (DOD) installations to develop an Integrated Natural 
Resource Management Plan (INRMP) to support the military mission in cooperation with 
USFWS and state fish and wildlife agencies. 

 
5.1.2 Department of Defense 

The Sikes Act, 16 United States Code (U.S.C.) §§ 670a-670o, requires the Secretary of Defense 
to prepare and implement an INRMP for the conservation and rehabilitation of significant natural 
resources on military installations. These plans reflect mutual agreement between the USFWS 
and the head of each appropriate state fish and wildlife agency concerning conservation, 
protection, and management of fish and wildlife resources. DOD may enter into cooperative 
agreements with states, local governments, organizations and individuals to provide for the 
maintenance and improvement of natural resources on, or to benefit natural and historic research 
on, DOD installations. 

 
An INRMP is a comprehensive plan used to manage installation natural resources by providing 
and ensuring the sustained use of a landscape necessary to support the military mission in 
accordance with accepted stewardship principles. It replaces the need for separate management 
plans for particular natural resources (for example, endangered species management, forest 
management, wetlands management, and fish and wildlife management). The INRMP describes 
how natural resources will be managed for military mission needs and in compliance with 
applicable laws and regulations. It ensures that management of natural resources does not result 
in a “net loss” of mission training land and describes how ecosystems will be managed to create 
and maintain certain landscape characteristics needed to enhance military training opportunities. 
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Department of Defense Instruction 4715.03, Natural Resource Conservation Program, (2011) 
provides guidance to the Services for the integrated management of natural resources on property 
under DOD control. It also states that natural resources under the stewardship and control of the 
DOD shall be managed to support and be consistent with the military mission, while protecting 
and enhancing those resources for multiple use, sustainable yield, maintenance of ecosystem 
services and biological conservation. Enclosure 3, Section 3a(3) of this document encourages the 
evaluation and engagement of local and regional partnerships beneficial in meeting the goals and 
objectives of the INRMP. DOD Manual 4714.03 dated 25 November 2013 further provides 
procedures to prepare, review, update, and implement INRMPs in compliance with sections 670- 
670o of the Sikes Act. Additionally, Section 2684(a) of Title 10 U.S.C., known as the buffering 
authority, authorizes the Services to enter into partnerships with private conservation 
organizations or state and local governments to preserve land and prevent incompatible 
development around military installations. A MOU between DOD, USFWS and the Association 
of Fish and Wildlife Agencies “For a Cooperative Integrated Natural Resource Management 
Program on Military Installations” (DOD 2013) furthers a cooperative relationship between the 
U.S. DOD and USFWS, and state fish and wildlife agencies acting through the Association of Fish 
and Wildlife Agencies in preparing, reviewing, revising, updating and implementing INRMPs for 
military installations. 

 
Army 
Sections of Department of the Army Regulation (AR) 200-1, Environmental Protection and 
Enhancement, set forth policy, procedures, and responsibilities for the conservation, 
management, and restoration of land and natural resources consistent with the military mission 
and in consonance with national policies. In fulfilling their conservation responsibilities, 
paragraph 4-3d(5)(v) authorizes installations to participate in regional/habitat-wide efforts to 
conserve candidate species and Army-designated Species at Risk (SAR). Paragraph 4-3d(6) 
provides authority for managing SAR and their habitats. Specific SAR guidance is found in Army 
Species at Risk Policy and Implementing Guidance, dated 15 September 2006. An update to this 
list completed in March 2015, identifies the PYTH as a Level 1 priority SAR. The SAR policy 
encourages proactive management efforts for SAR and their habitats, before Federal protection 
under the ESA is necessitated, and further encourages installations to capitalize on partnerships 
and agreements when managing for such species. 

 
The DOD buffering authority mentioned above is implemented by the Department of the Army 
with the Army Compatible Use Buffer (ACUB) Program. Installations with approved ACUB 
plans have authority to work with partners to protect and restore habitat outside the installation if 
those activities are deemed beneficial to sustaining the installation's military mission. 
Installations with pending or approved ACUB plans within the geographic extent of this CCA 
include Fort Huachuca. 

 
The Army's execution of this authority is through cooperative agreements and subject to DOD 
3210.6-R, the DOD Grant and Agreement Regulation. Such agreements are for the purposes of 
limiting incompatible development near installations, as well as preserving habitat that is 
compatible with environmental requirements and that may eliminate or relieve environmental 
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restrictions that would restrict, impede the military mission of the installation. The Interim Army 
Implementation Guidance for Encroachment Authorities memorandum dated 24 February 2012 
establishes an encroachment management framework and enables the Army to address 
encroachment issues. 

 
5.1.3 U.S. Forest Service 

Under the National Forest Management Act (NFMA, 16 U.S.C. §§ 1600-1614) and U.S. 
Department of Agriculture Forest Service policy the USFS is directed to “manage habitats for all 
existing native and desired nonnative plants, fish, and wildlife species in order to maintain at 
least viable populations of such species" and to “avoid actions which may cause a species to 
become threatened or endangered" (Forest Service Manual [FSM] 2670.12, 2670.22). The 
Regional Forester may designate species as Sensitive as described in the FSM 2670. The 
objectives of management for such species are to ensure their continued viability throughout 
their range on National Forest lands, and to ensure that they do not become threatened or 
endangered because of USFS actions. The PYTH is designated Sensitive on the 2013 Regional 
Forester's Sensitive animal list. 

 
5.2 State Agencies 

5.2.1 Arizona Game and Fish Department 
An important component to AGFD’s mission, as detailed in Wildlife 20/20 AGFD’s Strategic 
Plan (AGFD 2012a), Nongame Wildlife Program narrative, is to manage rare species to maintain 
biological diversity and to maintain and restore native species diversity, population numbers and 
habitats. Additional documents such as the Arizona State Wildlife Action Plan 2012-2022 
(SWAP; AGFD 2012b) further support these species conservation objectives. The activities 
described in this CCA are consistent with the objectives outlined in those documents, and will be 
supported to the extent practicable by the AGFD. ARS 17-231.B.7 authorizes the Arizona Game 
and Fish Commission to enter into this CCA through its administrative agency, the AGFD. 

 
AGFD’s authority for managing ESA-listed species resides in Arizona Revised Statute (ARS) 
Title (17), Section 6 of the ESA, a cooperative agreement between the USFWS and AGFD 
granting AGFD full authorities under Section 6 of the ESA, and a Memorandum of 
Understanding (MOU) with Region 2 of the USFWS. The purpose of the MOU is to facilitate 
joint participation, communication, coordination, and collaboration between the USFWS and 
AGFD regarding the implementation of the ESA. Through the MOU, AGFD and USFWS share 
the responsibilities of Candidate, Threatened, and Endangered Species management as is relevant 
to the ESA. 

 
6. CCA MANAGEMENT AND ADMINISTRATION 
In order to meet the objectives of this CCA, the HSWG will manage, administer, and 
periodically review the implementation of species conservation outlined in the PYTH CCA. The 
responsibility of this team is to coordinate the implementation and administration of the PYTH 
CCA without superseding the jurisdictional authorities of any party. In addition, the HSWG will
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develop and make recommendations for the conservation and research needs of the PYTH to 
improve management/conservation effectiveness, develop a monitoring program based on AGFD 
springsnail survey protocols, and identify any additional threats to the species so that appropriate 
conservation measures can be adopted. AGFD springsnail survey protocols are described in 
Piorkowski and Diamond (2015). 

 
6.1 Huachuca Springsnail Working Group Organization 

The HSWG was formalized in February 2016, and will serve as the primary mechanism for 
facilitating interagency coordination on PYTH management, conservation, and research activities in 
Arizona. Membership of the HSWG will consist of one or more designated representatives from 
each Party to this CCA. The HSWG will be chaired by AGFD. 

 
The Parties to this CCA will designate a representative to serve on the HSWG. Designated 
representatives or their alternates shall participate in a minimum of one meeting of the HSWG 
annually for the life of this CCA to review progress, coordinate management and monitoring, 
and prioritize conservation actions. The HSWG will coordinate the implementation of the CCA 
and provide a forum for exchange of information. The HSWG will in no way make 
recommendations to or serve as an advisory group to any federal agency. 

 
6.2 CCA Implementation and Management 

The HSWG is responsible for coordination of the conservation activities and monitoring of the 
conservation actions being conducted by the Parties to encourage all actions to be in accordance 
with the CCA. The HSWG will develop an annual assessment of the Parties’ progress towards 
implementing the conservation actions described in this CCA. This assessment will comprise an 
annual report and recommendations for CCA revisions and actions. The annual report will be 
based on input provided to the HSWG by the Parties. The HSWG will develop a standardized 
reporting format for the Parties to use when providing input. Following the annual assessment, 
the HSWG will provide the annual report to agency leaders and interested parties that details the 
progress made to date on implementation of conservation actions described in the CCA. The 
HSWG will share information on PYTH conservation actions, research, monitoring results, 
HSWG meeting notes, and reports that is accessible to the CCA Parties. 

 
Parties to this CCA recognize that they have specific statutory responsibilities that cannot be 
delegated, particularly with respect to the management and conservation of wildlife. Nothing in 
this CCA is intended to abrogate any of the Parties’ respective responsibilities. 

 
6.3 Education and Outreach 

The HSWG will assess the need to develop and/or distribute outreach materials to promote 
PYTH conservation and related CCA goals and objectives. Parties that develop new outreach 
materials related to the PYTH and/or its habitat will share the materials with other HSWG 
members. The HSWG will coordinate the development and dispersal of public education and 
outreach materials. Outreach materials include, but are not limited to, pamphlets, newsletter 
articles and announcements, fact sheets, and other educational materials. 
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6.4 Potential Expansion to Include a CCAA 
CCAs are primarily developed for federal agencies to cover species conservation on federal 
lands. Federal agencies have special obligations for the conservation of listed species, as 
specified in section 7 of the ESA. To provide an incentive for voluntary conservation of species- 
at-risk on non-federal lands, USFWS adopted a policy and regulations in 1999 for CCAA under 
the authority of section 10 of the ESA. Under the provisions of section 10 of the ESA and related 
regulations for a CCAA, USFWS would issue an Enhancement of Survival Permit to property 
owners who commit to an approved CCAA; the permit becomes effective if the species is listed 
under the ESA in the future. Permit issuance criteria and conditions are provided at 50 CFR 
17.22(d)(2) and (3), respectively, and the permit includes assurances that no additional land, 
water, financial compensation or additional restrictions on the use of land, water or other natural 
resources on non-federal lands will be required by the USFWS beyond those agreed upon in the 
CCAA (see 50 CFR 17.22(d)(5) for the specific text of assurances; USFWS 1999). The permit 
would also authorize a prescribed amount of incidental take of the covered species that may 
result from the participant’s ongoing actions covered by the CCAA. Implementation of 
conservation measures identified in the CCAA should reduce the threats to the extent that could 
preclude or remove any need to list the covered species, assuming that conservation measures are 
also implemented on other properties necessary for the conservation of the species. 

 
The primary purpose of the PYTH CCA is to guide implementation of conservation measures 
and efforts among cooperating Parties that will contribute to the conservation of PYTH and 
inform the listing process under the ESA. Accordingly, the PYTH CCA is intended to facilitate a 
comprehensive agreement among the Parties to direct meaningful conservation for PYTH, which 
includes measures that address threats existing on both federal and non-federal lands in Arizona. 
Any future associated CCAA involving non-federal landowners would be programmatic in 
nature (available to multiple non-federal landowners across the species range) and would include 
direct participation of USFWS and the AGFD. The conceptual approach is that under a CCAA 
framework, AGFD and USFWS would work with other HSWG members and participating non-
federal landowners to ensure implementation of appropriate conservation measures and actions 
that address threats to the species relevant to those properties being enrolled into an approved 
programmatic CCAA. 

 
The PYTH CCA is structured such that any subset of the CCA covering activities of non-federal 
property owners on non-federal lands could satisfy the standard for a CCAA. HSWG will 
provide the necessary administrative and management oversight over the deployment of this 
CCA, which serves to identify and guide conservation actions across various land ownerships in 
Arizona. Identified members of HSWG will encourage and lead the development of a proposed 
programmatic CCAA with participating non-federal landowners, and will also provide 
administrative and management oversight of any proposed accompanying CCAA, which would 
include administration of accompanying Enhancement of Survival Permits issued by the 
USFWS. 

 
7. BACKGROUND AND CURRENT STATUS OF HUACHUCA SPRINGSNAIL 
The following is a summary of information regarding natural history, habitat, distribution, and 
current status on PYTH in Arizona. This summary is derived from the 2014 Candidate Notice of 

 
10 
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Review (CNOR) for Huachuca springsnail (USFWS 2014), with updates since that publication. 
 

7.1 Description and Natural History 
The Huachuca springsnail is a moderate to large-sized snail with a shell height of 0.07 to 0.13 
inches (1.7 to 3.2 millimeters) (Hershler and Landye 1988). The shell is moderately convex with 
slightly shouldered whorls. The inner lip of the shell is thin. The shell aperture is fused to or 
separate from body whorl. The umbilicus (a depression at the center of the shell whorls) is chink- 
like or open (USFWS 2014). 

 
The Huachuca springsnail is a member of the family Hydrobiidae (Phylum Mollusca; Class 
Gastropoda; Subclass Prosobranchia). It is one of approximately 170 known species of  
Hydrobiid snails in the United States. It was originally identified by Landye (1973), and Bequart 
and Miller (1973) in the genus Fontelicella from specimens collected at Peterson Ranch Spring 
(a.k.a. Sylvania Spring or Scotia Canyon Spring), and Monkey Spring, in Santa Cruz and 
Cochise Counties, Arizona. Landye (1981) treated populations from Canelo Hills Cienega, 
Monkey Spring, and Sheehy Spring as three separate Fontelicella species. These populations 
were synonymized (categorized as the same species) and the species was fully described by 
Hershler and Landye (1988) as Pyrgulopsis thompsoni from specimens examined from 
Cottonwood Spring, Monkey Spring, Canelo Hills Cienega, Sheehy Spring, and Peterson Ranch 
Spring, Santa Cruz County, Arizona; and from Ojo Caliente, Sonora, Mexico. USFWS carefully 
reviewed the available taxonomic information and concluded that P. thompsoni is a valid taxon 
(USFWS 2004). Importantly, relatively recent taxonomic research indicates significant genetic 
divergence within this species, with four evolutionarily significant units (ESUs) identified among 
nine populations examined (Hurt and Hedrick 2004; Hurt 2004). Two ESUs comprise 
populations on the east and west slopes of the Huachuca Mountains, while two ESUs are 
represented by Cottonwood Spring and Monkey Spring (Hurt and Hedrick 2004). Populations at 
lower elevations along Sonoita Creek and in the San Rafael Valley possess all unique alleles with 
large genetic distances from other conspecific haplotypes, while the Monkey Spring population 
is both genetically and environmentally unique (Hurt 2004). At minimum this information seems 
to suggest taxonomic uncertainty within the larger complex referred to as Huachuca springsnail, 
and possibly taxonomic differentiation. No further work has been done regarding the taxonomy 
of the Huachuca springsnail populations, and until further information is received we consider all 
currently identified sites to be Huachuca springsnail (USFWS 2014). 

 
In the arid Southwest, snails of the family Hydrobiidae are largely relicts of the wetter 
Pleistocene Age (1.6 million 10,000 years ago) and are typically distributed across the landscape 
as geographically isolated populations exhibiting a high degree of endemism (found only in a 
particular area or region) (Bequart and Miller 1973; Taylor 1987; Shepard 1993; Hershler and 
Sada 2002). Springsnails are strictly aquatic and respiration occurs through an internal gill. 
Springsnails in the genus Pyrgulopsis are egg-layers (Hershler 1998). The larval stage is 
completed in the egg capsule and upon hatching, tiny snails emerge into their adult habitat 
(Brusca and Brusca 1990; Hershler and Sada 2002). The sexes are separate and physical 
differences  are  noticeable  between  them,  with  females  being  larger  than  males. Mobility is 
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limited and significant migration likely does not occur, although aquatic snails have been known 
to disperse by becoming attached to the feathers of migratory birds (Roscoe 1955; Dundee et al. 
1967). There is the assumption that PYTH natural history is similar to that of other Pyrgulopsis 
snails of the Hydrobiidae family. 

 
Hydrobiid snails feed primarily on periphyton, which is a complex mixture of algae, bacteria, 
microbes, and detritus that live upon submerged surfaces in aquatic environments (Mladenka 
1992; Hershler and Sada 2002; Lysne et al. 2007). The life span of most aquatic snails is 9 to 15 
months (Pennak 1989). Predators of springsnails include waterfowl, shorebirds, amphibians, 
fishes, crayfish, leeches, and aquatic insects. Limited information on disease or parasites in 
springsnails is available, though aquatic snails can serve as intermediate hosts for trematodes 
(parasitic flatworms) (Dillon 2000; Schmidt and Roberts 2000). 

 
7.2 Habitat 

Hydrobiid snails occur in springs, seeps, marshes, spring pools, outflows, and diverse lotic 
(flowing) waters. The most common habitat for the Huachuca springsnail is a rheocrene 
ecosystem (water emerging from the ground as a flowing stream). However, some sites are 
spring-fed aquatic climax communities commonly described as ciénegas (marshes) (Hendrickson 
and Minckley 1984). Substrate is typically firm and characterized by cobble, gravel, woody 
debris, and aquatic vegetation. These substrate types provide suitable surfaces for grazing and 
egg laying (Taylor 1987; Hershler 1998). Pyrgulopsis species are rarely found on or in soft 
sediment (Hershler 1998). They are typically found more often, and in greater abundance, in 
gravel to cobble size substrates (Frest and Johannes 1995; Malcom et al. 2005; Martinez and 
Thome 2006; Lysne et al. 2007; Martinez and Myers 2008). The habitat of the Huachuca 
springsnail is characterized by various aquatic and emergent plant species that occur within 
plains grassland, oak and pine-oak woodlands, and coniferous forest vegetation communities 
within the Huachuca Mountains and the San Rafael Valley. The species is typically found in the 
shallower areas of springs, often in gravelly seeps at the spring source (USFWS 2014). 

Proximity to spring vents, where water emerges from the ground, plays a key role in the life 
history of springsnails. Many springsnail species exhibit decreased abundance farther away from 
spring vents, presumably due to their need for stable water chemistry and flow regime provided 
by spring waters (Hershler 1984; Hershler 1998; Hershler and Sada 2002; and Martinez and 
Thome 2006). Several habitat parameters of springs, such as substrate, dissolved carbon dioxide, 
dissolved oxygen, temperature, conductivity, and water depth, have been shown to influence the 
distribution and abundance of Pyrgulopsis snails (OBrien and Blinn 1999; Mladenka and 
Minshall 2001; Malcom et al. 2005; Martinez and Thome 2006; Lysne et al. 2007; Martinez and 
Myers 2008). Dissolved salt may also be an important factor, because it is essential for shell 
formation (Pennak 1989). Tsai et al. (2007) found that Huachuca springsnail were present in 
sites characterized by cooler (18.4±2.1 °C, 65.1+3.8 °F), more oxygenated (5.44±0.86 mg/L 
dissolved oxygen), and less turbid (261.68±42.4 total dissolved solids) spring water. Based on 
our current knowledge, important habitat elements appear to include: 1) permanent free-flowing 
springs; 2) shallow, unpolluted water; 3) coarse firm substrates such as pebble, gravel, cobble, 
and woody debris; and 4) native aquatic macrophytes, algae, and periphyton (USFWS 2014). 
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7.3 Distribution in Arizona 
The original description of the species by Hershler and Landye (1988) examined specimens from 
five sites in Santa Cruz County, Arizona (Cottonwood Spring, Monkey Spring, Canelo Hills 
Ciénega, Sheehy Spring, and Peterson Ranch Spring), and from one site in Sonora, Mexico (Ojo 
Caliente). The range of the species has subsequently been expanded to include several other sites 
where the species has been located by various researchers and agency personnel. Landye (1999) 
lists 15 spring localities from which the species has been known: Garden Canyon (two distinct 
springs), Huachuca Canyon (two distinct springs), McClure Spring, Broken Pipe Spring, Cave 
Spring, Sawmill Spring, and Blacktail Spring on Fort Huachuca; Scotia Canyon/Peterson Ranch 
Spring (now part of USFS lands), Monkey Spring, Cottonwood Spring, Sheehy Spring, and 
Canelo Hills Cienega on private lands; and Ojo Caliente on private land in Mexico. 

 
Landye (1995) suggested that sites with hydrobiid snails discussed by Frest (1993) were 
Huachuca springsnail and included Cienega Creek, Ramsey Canyon, and Redfield Canyon. 
Landye (1999) also listed other potential, but USFWS (1995) lists most of the same sites 
mentioned above, but recognized two other sites on the Coronado National Forest, Sylvania 
Spring and Tombstone Reservoir. AGFD (2015) listed 17 sites: Ramsey Canyon, Sawmill 
Canyon, Blacktail Canyon, O’Donnell Canyon, Bear Creek, two sites in Garden Canyon, three 
sites in McClure Canyon, and two sites in Huachuca Canyon. Sites within the Santa Cruz River 
drainage are located in: Sheehy Spring, two sites within the Sonoita Creek drainage (Cottonwood 
Spring and Monkey Spring), and two sites within the vicinity of Scotia Canyon (Peterson Ranch 
and Neighbor Spring). Some potential historical sites were investigated in 2015, but springsnails 
were not found: Upper Santa Cruz River near the international border, Sharp Spring, and Finley 
Tank in O’Donnell Canyon. Additional surveys of the Upper Santa Cruz River are needed. 
Varela-Romero et al. (1992) reported the species from Cienega Los Fresnos in Sonora, Mexico. 
During field sampling for genetic analysis and habitat studies, Hurt (2004) sampled nine sites 
(Bear, Canelo Hills, Cottonwood, McClure, Garden, Cave, Monkey, Peterson Ranch, and 
Sawmill) and Tsai et al. (2007) sampled eight sites (Garden Canyon, McClure, Cave Spring 1 
and 2, Sawmill Spring, Huachuca Spring 1, 2, and 3, all of which appear to overlap with sites 
previously identified. 

 
The discrepancy in the number of sites presented by various authors likely reflects confusion 
over names and locations of springs, with some springs having multiple names and vague 
location descriptions. A recent and well-documented synthesis of this information indicates the 
species has been reported from at least 21 sites in Arizona and Sonora, Mexico (Myers 2010, 
2012). Figure 1 shows the localities of PYTH in the vicinity of Fort Huachuca and Coronado 
National Forest in Arizona. 

 
In late June 2012, AGFD biologists conducted a baseline inventory and timed presence-absence 
survey of 17 Huachuca springsnail sites identified in the Myers (2012) report. The findings from 
this survey are documented in a July 2012 AGFD report (Piorkowski and Mulligan 2012). 
Springsnails were found at 9 of the 17 sites visited; voucher specimens were collected at each 
site to aid in verifying their identity. Of the sampled sites, only BS01 (previously known as Bear 
Spring) and GC02 (previously known as Garden Canyon Broken Pipe and/or Garden Canyon 
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Sandbox) contained high counts of live springsnails (>100 individuals within a 10-minute 
search) (Piorkowski and Mulligan 2012). 

 
 
 

 
Figure 1.  Map  of  the  Huachuca  springsnail  localities  in  the  vicinity  of Fort  Huachuca  and 
Coronado National Forest, Arizona. Map modified by T.L. Myers from USFS, 2012. Not shown 
are reported, but unverified, Huachuca springsnail localities in Sonora, Mexico—Ojo Caliente and 
Los Fresnos. Red circles indicate Huachuca springsnail populations believed to be extirpated as of 
2015. 

 
7.4 Population Estimates/Status 

Populations of Huachuca springsnails are limited to small sites that are separated by many miles. 
Actual or estimated population sizes are unknown. However, Tsai et al. (2007) recorded a total 
of 7276 individual springsnails in June and July of 2003, among seven spring channels. Table 1 
provides a summary of Catch-Per-Unit-Effort estimates of Huachuca springsnails in occupied 
springs for AGFD-led surveys 2012-2015. 
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Table 1. Catch-Per-Unit-Effort (CPUE) estimates of Huachuca springsnails at occupied sites 
for AGFD-led surveys 2012-2015. CPUE estimates are numbers of snails per 10 minutes of 
searching. Estimates are not corrected for observer detection probability. 

Survey Site ID Site Name or Description Land 
Owner 

CPUE 
snails/10 min 

March 2012 GC01 Garden Canyon–“Middle Spring” or “Broken Pipe” DOD 41.5 
March 2012 GC02 Garden Canyon—“Sand Box” or “Water Tank” DOD 21.0 
March 2012 MC03 McClure Canyon–pipe outlet between spring boxes DOD 8.0 

Summer 2012 BS01 Bear Canyon Spring USFS 851.0 
Summer 2012 CS01 Cave Spring 1 DOD 6.1 
Summer 2012 GC01 Garden Canyon 1 DOD 10.4 
Summer 2012 GC02 Garden Canyon 2 DOD 107.3 
Summer 2012 RC01 Ramsey Canyon 1 USFS 15.2 
Summer 2012 SC01 Sawmill Canyon 1 DOD 36.1 
Summer 2012 SC02 Sawmill Canyon 2 DOD 25.7 
Summer 2012 Scotia02 Peterson Ranch Spring 2, Scotia Canyon USFS 4.2 
Summer 2012 Scotia03 Peterson Ranch Spring 3 “Meadow”, Scotia Canyon USFS 0.5 
February 2014 GC02 Garden Canyon—“Sand Box” or “Water Tank” DOD 23.3 
February 2014 GC01 Garden Canyon–“Middle Spring” or “Broken Pipe” DOD 32.5 
Summer 2014 CS01 Cave Spring 1 DOD 23.5 
Summer 2014 GC01 Garden Canyon 1 DOD 1.9 
Summer 2014 GC02 Garden Canyon 2 DOD 25.3 
Summer 2014 GC03 Garden Canyon 3 DOD 86.5 
Summer 2014 GC04 Garden Canyon 4 DOD 3.4 
Summer 2014 HC02 Huachuca Canyon 2 DOD 1.1 
Summer 2014 MC01 McClure Canyon 1 DOD 1.0 
Summer 2014 RC01 Ramsey Canyon 1 USFS 8.0 
Summer 2014 SC01 Sawmill Canyon 1 DOD 72.5 
Summer 2014 SC02 Sawmill Canyon 2 DOD 56.9 
Summer 2014 Scotia02 Peterson Ranch Spring 2, Scotia Canyon USFS 9.4 

July 2015 NS01 Neighbor Spring, San Rafael Valley USFS 1.0 
Notes: March 2012 data from AGFD field notes and 2012 partner workshop; summer 2012 data from Piorkowski 
and Mulligan 2012 report; February 2014 data from AGFD field notes and 2014 partner workshop; summer 2014 
data from Piorkowski and Diamond 2015 report; and July 2015 data from AGFD data sheets and field notes 2015. 
Sites that are believed to have extirpated PYTH populations as of 2015 are: Blacktail Spring (BT01) and 
Tombstone Reservoir/Miller Canyon (ML01). 

 
 

7.5 Species Status 
The ESA requires the USFWS to identify wildlife and plant species that may become 
endangered or threatened, based on the best available scientific and commercial information. 
As part of this responsibility, the USFWS maintains a list of species that are being considered 
for listing. The PYTH was established as a candidate for listing as a Category 2 candidate in 
the Animal Notice of Review published in the Federal Register on January 6, 1989 (54 FR 
576).  On February 28, 1996, the Huachuca springsnail was designated as a candidate species 
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as currently defined (61 FR 7601).  Then on May 11, 2004, the USFWS received a petition 
from the Center for Biological Diversity, requesting that the Huachuca springsnail, be listed as 
an endangered species under the Act with critical habitat designated (69 FR 24898).  Pursuant 
to the terms of the Multi-District Litigation Settlement Agreements of that 2004 petition, the 
USFWS must submit either a proposed listing determination or a not-warranted finding to the 
Federal Register on or before September 30, 2016.   

 
NEPA (42 U.S.C. 4321 et seq.) requires federal agencies to consider the environmental impacts 
of major federal actions. NEPA requires federal agencies to describe the proposed action, 
consider alternatives, identify and disclose potential environmental impacts of each alternative, 
and involve the public in the decision-making process. However, federal agencies are not 
required to select the alternative having the least significant environmental impacts. A federal 
action agency may select an action that will adversely affect sensitive species provided that these 
effects were known and identified in a NEPA document. PYTH has also been established as a 
Category 1 SAR by DOD, a level 1 Army SAR. Huachuca springsnail is listed on the USFS 
Regional Forester 2013 Sensitive Animals List for planning and analysis purposes for the USFS. 

 
The PYTH is identified as a Tier 1A Species of Greatest Conservation Need (SGCN) in 
Arizona’s SWAP (AGFD 2012b). Tier 1A includes, in part, those species that are closed season 
(as identified by Arizona Game and Fish Commission Order), currently listed under the ESA as 
endangered or threatened, including those populations considered essential or nonessential 
experimental under section 10(j) of the ESA, are candidates for listing, or are covered under an 
existing conservation agreement. The purpose of the SWAP is to inform development of annual 
work plans, to inform strategic planning at all levels within the AGFD, and to inform 
conservation strategies of external partners. Additional benefits include providing a foundation 
for directing wildlife conservation within a collaborative framework that engages state/federal 
agencies and other conservation partners to think strategically about individual and coordinated 
roles in prioritizing conservation efforts (AGFD 2012b). Tier 1A species also represent those 
species requiring conservation actions aimed at improving conditions through intervention at the 
population or habitat level. 

 
8. THREATS AFFECTING THE HUACHUCA SPRINGSNAIL 
Populations of Huachuca springsnail in Arizona are generally stable range-wide. The 2014 
Candidate Notice of Review for Huachuca springsnail (USFWS 2014) highlighted the following 
potential threats to PYTH: habitat modification and loss through fire/ash and sedimentation, 
unmanaged grazing at the landscape scale, and the inadequacy of regulatory mechanisms.  

 
It is important to note that threats vary geographically throughout the range of PYTH, and the 
specific threats potentially impacting a geographic area or PYTH population will be evaluated 
separately. The HSWG will identify and develop associated conservation measures for PYTH to 
be implemented through the PYTH CCA. Using the USFWS five-factor analysis as a guide to 
evaluate a species for listing under the ESA, the threats summarized below are those currently 
observed in occupied PYTH habitat and/or are likely to occur in the future. The five factors are 
as follows: A) the present or threatened destruction, modification, or curtailment of its habitat or 
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range; B) overutilization for the commercial, recreational, scientific, or educational purposes; C) 
disease or predation; D) the inadequacy of existing regulatory mechanisms; and E) other natural 
or manmade factors affecting its continued existence (50 CFR part 424). 

 
As previously noted in section 2, a desired outcome of the PYTH CCA is to provide sufficient 
conservation to ensure the continued persistence of the species into the future. The success of 
any conservation or recovery effort depends on reducing or eliminating threats to the continued 
existence of the species. The following summarizes the five listing factors identified in section 
4(a)(1) of the ESA which must be considered by the USFWS in evaluating current threats to the 
PYTH. 

 
The Parties involved in the PYTH CCA will implement conservation actions intended to reduce 
or eliminate current threats to the species. The primary needs for short-term conservation and 
long-term maintenance of viable PYTH populations and functional processes have been 
identified based on the existing information outlined in the Stressor/Conservation Measure 
Matrix (Appendix A). As improved understanding of threats to the PYTH and accompanying 
conservation needs are developed, the management strategy for PYTH will be updated and 
revised by the HSWG through an adaptive management process that is described in section 10 
herein. 

 
8.1 Present or Threatened Destruction, Modification or Curtailment of the 
Species’ Habitat or Range 

PYTH is potentially threatened by habitat modification and loss through fire and grazing, with 
increased sedimentation of their habitat. As discussed above, springsnails prefer habitats in close 
proximity to spring vents, dominated by large to medium-sized substrates and appropriate spring 
water quality (temperature, oxygenation and turbidity). Habitat modification can cause changes 
in substrate composition or water quality parameters that are outside of those used by the species, 
resulting in reduced fecundity (capacity for reproduction), recruitment (influx of new adults to a 
population through reproduction), and population viability, and an increased risk of population 
extirpation. The significance of habitat modification for springsnails is reflected in Hershler and 
Williams (1996), who recommend that efforts to maintain springsnail populations focus on 
maintenance of natural springhead integrity. Therefore, any activities which alter substrate 
composition or degrade water quality would likely adversely affect the PYTH (USFWS 2014). 

 
Wildfire and Suppression 
A potential threat to the PYTH is fire. Fire frequency and intensities in southwestern forests are 
much altered from historical conditions (Dahms and Geils 1997). Before 1900, surface fires 
generally occurred at least once per decade in montane forests with a pine component. Beginning 
about 1870-1900, these frequent ground fires ceased to occur due to intensive livestock grazing 
that removed fine fuels coupled with effective fire suppression in the mid to late 20th century 
that prevented frequent, widespread ground fires (Swetnam and Baisan 1996). Absence of 
ground fires allowed a buildup of woody fuels that precipitated infrequent but intense crown fires 
(Danzer et al. 1997). Lack of vegetation and forest litter following intense crown fires exposed 
soils to surface erosion during storms, often causing high peak flows, sedimentation, and erosion 
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in downstream drainages (DeBano and Neary 1996). 
 
While the general condition of forests and watersheds is a concern, site-specific information 
regarding fuel-load conditions at springs occupied by PYTH is limited. Fire is recognized as a 
threat to the species because watershed conditions could result in stand-replacing fires in the 
Huachuca Mountains. Three populations of PYTH on the east slope of the Huachuca Mountains 
(Garden Canyon on the Fort) are fixed for a divergent haplotype (Hurt 2004). The loss of these 
sites (McClure Spring, Garden Spring and Huachuca Cave Spring) could reduce the overall 
genetic variability within the Huachuca springsnail taxonomic complex. Fort Huachuca has 
begun implementation of its 2014 Fort Huachuca 10-Year Fuels Treatment and Implementation 
Plan developed by the Rocky Mountain Research Station. This plan treats the high elevation 
habitat on the Fort, which includes the drainages in McClure Canyon, Garden Canyon, and 
Huachuca Canyon. 
 
A fire in occupied springsnail habitat could conceivably affect a population through habitat 
modification in the form of sedimentation and erosion caused by spring banks destabilized by 
the loss of vegetation. Among the southeastern Arizona sky island mountain ranges, the 
Huachuca Mountains and surrounding areas have been relatively hard hit by recent severe 
wildfire (Table 2). Most of these fires have burned in the southern portions of the mountain 
range. The Fort established numerous fire breaks on ridgelines and between the grasslands and 
the mountains, which keeps the size of wildfires there relatively small. 
 
 
Table 2: Major wildfires from 1977 to 2012 within southeastern Arizona. Only fires of 1000 / 
405 acres/hectares or more are listed. Small fires, often no more than an acre or two, are not 
uncommon, but are typically suppressed rapidly or burn out on their own. 

Wildfire/Year Acres/Hectares Location 
Carr Peak Fire 1977 9800 / 3970 Carr and Miller canyons 
Peak Fire 1988 3700 / 1500 Coronado Memorial and Ash Canyon 
Miller Fire 1994 2950 / 1190 Hunter and Miller canyons, east side 
Ryan Fire 2002 38,000 / 15,400 Canelo Hills and adjacent areas 
Merritt Fire 2002 2650 / 1070 Merritt and adjacent canyons, west side of Huachuca 

Mountains 
Oversite Fire 2002 2189 / 887 Oversite, Miller, and Ramsey canyons, and adjacent canyons 
103 Fire 2006 1778 / 720 Ash and Copper canyons, Coronado Memorial 
Montezuma I Fire 2006 3939 / 1595 Southeast San Rafael Valley on both sides of the border 
Arlene Fire 2011 10,610 / 4294 East of Lochiel near Parker Canyon Lake 
Monument Fire 2011 30,529 / 12,353 Miller Wilderness in the Huachuca Mountains 
School Canyon Fire 2012 7049 / 2853 San Rafael Valley 

 

During the 2011 fire season, the Tombstone Reservoir site was affected by wildfire and post-fire 
flooding (Gerhart 2012). The species response and status is unknown due to lack of surveys, and 
in 2015 the City of Tombstone modified the spring for water usage and the site is now considered 
extirpated.  Some researchers (Lang 2002; NMDGF 2006) have noted lower densities of a 
springsnail congener (within the same genus) following fire-induced habitat changes, other 
researchers (Sada and Vinyard 2002) have noted the presence of large populations of a different 
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springsnail species in recently burned springs. Without site-specific information, we are unable 
to fully assess the effect of this fire on Huachuca springsnail at Tombstone Reservoir. 

 
There were no significant fires near known snail locations on the Coronado National Forest 
during the 2012-2015 fire seasons. The species response to the Tombstone Reservoir in Miller 
Canyon is still unknown. Additionally, Scotia Canyon (Peterson Ranch Springs) has not burned 
in recent years, and could burn severely. Recently, wetland restoration work was implemented at 
this site to remove bullfrogs to accommodate reestablishment of Chiricahua leopard frog. 
However, no fuels reduction work has been implemented and the area is still at risk of severe 
wildfire. 

 
Contamination from aerial fire retardant is a potential threat to the species. Millions of gallons of 
fire retardants and suppressants are broadly applied aerially, and from the ground, to control 
wildfires in the western United States each year. Contamination of aquatic sites could potentially 
occur via direct application, or runoff from treated uplands. Many of the older formulations of 
aerial fire retardants contained the chemical yellow prussiate of soda (i.e. sodium ferrocyanide), 
which was added as an anticorrosive agent. As of 2005, sodium ferrocyanide is no longer used in 
fire retardants, and old stocks of retardants with this additive have since been used up. However, 
many current fire retardants have additives that are ammonia-based, which are also potentially 
toxic to aquatic and other organisms. Toxicity of these formulations is typically found to be low 
in the laboratory, but in the field, toxicity to aquatic life has been found to be photo-enhanced by 
ambient ultraviolet radiation (Calfee and Little 2003). It is suspected that an errant fire retardant 
drop in 2004 was responsible for the extirpation of the Three Forks springsnail (Pyrgulopsis 
trivalis), a closely related species, from several springs in east-central Arizona (76 FR 20464; 
April 12, 2011). However, to our knowledge, no PYTH sites have been affected by fire retardant, 
with the possible exception of Canelo Hills Preserve during the 2002 Ryan Fire.  

 
Livestock Grazing 

Additionally, occupied springsnail sites may potentially be threatened by improper livestock 
grazing. Excessive livestock grazing on spring ecosystems can alter or remove springsnail habitat 
and limit the distribution of springsnails, or result in extirpation of springsnails (see Bruce and 
White 1998; Arritt 1998; NMDGF 2006). Grazing can affect springsnails directly through 
trampling and indirectly through habitat degradation by denuding vegetation and affecting water 
quality. Livestock grazing is excluded entirely from Fort Huachuca. Livestock grazing currently 
occurs on the CNF, but few PYTH sites on the Forest are affected. Both the Peterson Ranch 
Spring/Scotia Canyon (Scotia02) site and Neighbor Spring (NS01) are fenced to exclude 
livestock grazing, and both Ramsey Canyon (RC01) and the drainage in Miller Canyon that 
includes Tombstone Reservoir (ML01) are closed grazing allotments. A limited amount of 
livestock grazing occurs within the privately-owned pasture that contains Sheehy Spring, but 
a new Habitat Conservation Agreement with the landowner (San Rafael Cattle Company 2015) 
will help protect the snail population and habitat, while minimizing potential impacts from 
grazing. 

 
Other Stressors 
PYTH sites on Fort Huachuca are susceptible to adverse effects from human recreational 
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activities, such as vehicle use, human-caused fire, and disturbance from trampling (USFWS 
1995). However, military training and testing are limited in the Huachuca Mountains and seldom 
occur in known springsnail localities (U.S. Army 2014). Large-scale timber harvesting no longer 
occurs on Fort Huachuca, and the Fort is engaged in treating the high elevations to reduce the 
potential for catastrophic wildfires as described in the 2014 Fuels Treatment and Implementation 
Plan. Undocumented immigrants entering Arizona from Mexico routinely traverse the Huachuca 
Mountains and vicinity. Some spring habitats are routinely used by immigrants, and these waters 
may become polluted with soap residues and trash. Groundwater depletion has also been 
implicated in the decline of other freshwater mollusks (Landye 1973; Landye 1981; 70 FR 
46304; August 9, 2005). A 2014 Biological Opinion was issued to Fort Huachuca regarding the 
continuing actions on the Fort, and while the opinion did not specifically cover the snail, it did 
cover the endangered Huachuca water umbel (Lilaeopsis schaffneriana ssp. recurva). The water 
umbel and the PYTH occur in similar locations on Fort Huachuca. Ground water pumping was 
found to may affect, not likely to adversely affect the umbel. While there is no specific 
information regarding the threat of groundwater depletion on habitats of the PYTH, the Fort is 
implementing water conservation and storm water capture mitigation measures, both of which 
are expected to have long term positive effects but not reverse the hydrologic depression around 
the City of Sierra Vista in the San Pedro Basin. Because populations of PYTH are isolated, once 
extirpated, sites are unlikely to be recolonized without active management. Small populations are 
also subject to genetic deterioration and demographic variability, which increases the likelihood 
of extinction. Additionally, there is no specific information regarding threats from recreation, 
timber harvest, or drought (USFWS 2014). 

 
Refer to Stressor/Conservation Measure Matrix (Appendix A) for the conservation measures and 
associated threat reduction strategy implemented under this CCA. 

 
8.2 Overutilization for Commercial, Recreational, Scientific or Educational 
Purposes 

There are a limited number of researchers that study springsnails, and they are usually sensitive 
to their rarity and endemism. Consequently, collection for scientific or educational purposes is 
very limited. The PYTH has been subjected to a limited number of scientific studies and 
collections intended to determine taxonomy, distribution, and habitat use. Although sampling- 
without-replacement can reduce population size of spring-dependent invertebrates, including 
springsnails (Martinez and Sorensen 2007), studies conducted on PYTH have not resulted in the 
removal of large numbers of springsnails and are not believed to have had any negative effect on 
the species. The species is not known to be utilized for commercial or recreational purposes. 
Therefore, this is not known to be a factor threatening the PYTH. 

 

Refer to Stressor/Conservation Measure Matrix (Appendix A) for the conservation measures and 
threat reduction strategy under this CCA. 

 
8.3 Predation or Disease 

The threat from disease or predation to the PYTH has not been investigated. However, 
springsnails and other mollusks are known to serve as the intermediate hosts for a variety of 
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trematodes (Taylor 1987), and as prey for nonnative fish (Raisenen 1991) and crayfish 
(Fernandez and Rosen 1996). Taylor (1987) noted high incidence of trematode infestations and 
resulting high incidence of parasitic castration in various populations of hydrobiids in Arizona 
and New Mexico; PYTH was not mentioned in this study. Although nonnative fish and crayfish 
are widespread in aquatic systems across Arizona, we have limited information indicating their 
co-occurrence with PYTH. Crayfish are known to occur in the lower sample reaches of Garden 
Canyon and at Blacktail Canyon Spring (S. Stone, 2012, pers. comm.). Fort Huachuca is 
implementing crayfish removal at Garden Canyon Pond and Blacktail Canyon Spring (D. 
Brewer, 2016, pers. comm.). At this time, disease or predation does not appear to be a factor 
threatening the PYTH. 

 
Refer to Stressor/Conservation Measure Matrix (Appendix A) for the conservation measures and 
threat reduction strategy under this CCA. 

 
8.4 Inadequacy of Existing Regulatory Mechanisms 

The PYTH is protected by Arizona Game and Fish Commission Order 42 for Crustaceans and 
Mollusks, which establishes a closed season for the species. This rule prohibits collection and 
harvest, but does not protect against habitat modification like fire or unmanaged grazing. The 
PYTH is identified as a Species of Greatest Conservation Need (tier 1a) in the Arizona State 
Wildlife Action Plan prepared by the AGFD. This plan helps guide the AGFD and other agencies 
in determining what biotic resources should receive priority management consideration. 
However, conservation benefits would mostly come from proactive initiatives because this plan 
has no legal regulatory authority. 

 
The species is afforded some regulatory protection by occurring with or near other federally 
listed species, such as the Huachuca water umbel (Lilaeopsis schaffneriana ssp. recurva) in 
Garden Canyon. Federal actions affecting listed species require consultation under section 7 of 
the ESA and potentially provide benefits to the PYTH. 

 
In 2010, the U.S. Army revised the Fort Huachuca (the Fort) INRMP that provides a description of 
land use, military training operations, and identifies the fort’s ecosystem and adaptive 
management approach to the conservation of wildlife and their habitat on the fort (Vernadero 
2010). The Fort’s INRMP provides for inventory of remote springs, monitoring of known 
occupied sites as needed, general protection of springs, and development of a conservation 
agreement, (Vernadero 2010). To date, the Fort has hosted multiple AGFD springsnail workshops, 
managed potential disturbance around spring habitat, monitored occupied sites, invasive crayfish 
management in Garden and Blacktail canyons, and supported AGFD inventory and genetic 
analysis (Piorkowski and Mulligan 2012; Piorkowski and Diamond 2015). As discussed above, the 
primary threat to PYTH on the Fort is fire and potential drying as a result of climate change. The 
Fort’s INRMP contains several goals and objectives related to fire management. These include the 
collection of fire history data, fire mapping, fuel hazard reduction, and prescribed fire to reduce 
the risk of stand-replacing fire (Vernadero 2010). To date, actions implemented near springsnail 
habitats are: 1) silt fencing along Garden Canyon, between the road shoulder and creek banks; 2) 
thinning of shrubs and small trees along the road through Garden Canyon up to the junction with 
Sawmill Canyon (~6,200 ft [1890 m] elevation) to slow the spread, and lower the intensity, of the 
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Monument Fire in 2011 (Stone 2012), and 3) development and Implementation of the 2014 Fuels 
Treatment and Implementation Plan. There is no additional information regarding the status of 
these goals and objectives as they relate to site- specific conditions at springsnail sites on the Fort. 
The best available information indicates that high fuel loads continue to threaten PYTH habitats 
with severe fire throughout the Huachuca Mountains. 

 
The following subsections provide a summary of the existing regulatory mechanisms for all 
Parties of the CCA, which are also incorporated into the Stressor/Conservation Measure Matrix 
(Appendix A). 

 
Fish and Wildlife Service (USFWS) 
The USFWS is charged with managing and protecting threatened, endangered, and proposed 
species for conservation under the ESA. Protections under the ESA are provided to those species. 

 
The PYTH was established as a candidate in 1989 before being designated as a candidate species 
as currently defined in 1996 (54 FR 576, 61 FR 7601). A multi-species petition to list the PYTH 
as endangered with critical habitat was received in 2004 with a decision for listing being for the 
2016 fiscal year.  The ESA does not provide protections or management actions for candidate 
species. 

 
Department of Defense (DoD), U.S. Army 
The Sikes Act and Army Regulation 200-1 direct the U.S. Army installations to manage Army 
lands in a manner which sustains the military mission on the installation while maintaining the 
ecological health of natural resources. In accordance with Army Regulation 200-1, 
Environmental Protection and Enhancement, INRMPs support the Army mission through 
stewardship of Army lands and are the primary tool for managing species and their habitats at 
Army installations. Garrison commanders utilize INRMPs for the conservation, rehabilitation, 
and enhancement of natural resources to ensure readiness. The Army Species At Risk Policy and 
Implementing Guidance Memorandum, dated September 15, 2006, and updated list dated March 
2015, identifies the PYTH as a Level 1 priority SAR. The Army’s SAR policy encourages 
proactive management efforts for SAR and their habitats, before federal protection under the 
ESA is necessitated, and further encourages installations to capitalize on partnerships and 
agreements when managing for such species. The Army has programmed funds for the 
management of key species at risk. 

At all applicable installations, the Army follows the regulations set forth in AR 200-1 in 
managing PYTH as a SAR. These regulations specifically call for the following management 
actions: 

A) Manage species at risk and habitats to prevent listing that could affect military readiness. 
B) Program and plan for environmental conservation critical funding for designated Army 

species at risk. 
C) Incorporate species at risk management in the INRMP. 
D) Implement management plans for species at risk to include, but not limited to, survey, 

monitoring, habitat enhancement, and protection. 
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U.S. Forest Service (USFS) 
Under 36 CFR §219 subpart A and §241, the Forest is directed to develop and implement a Land 
Management Plan (LMP). The development of LMPs requires cooperation with the state wildlife 
agency or other constituted authority of the state concerned, with special consideration given to 
rare and/or sensitive species. Therefore, conservation measures for a given species, such as the 
PYTH, will often be in the form of a plan component(s). The Coronado National Forest is 
currently operating under the 1986 Land and Resource Management Plan; however, in the years 
since implementation of that plan, many social and resource conditions have changed, scientific 
information has improved, and land management policies have evolved, thus the Coronado 
National Forest is currently undergoing forest plan revision. 

 
Forest Service Manual (FSM) 2670 provides specific direction and guidance for managing rare 
species on national forests, and allows the Regional Forester to designate species as Sensitive 
(FSM 2670.22, 2670.32). The PYTH is designated Sensitive on the Southwestern Regional 
Forester’s 2013 list. 

 
Through the biological evaluation process (FSM 2670.32) for land and resource management 
activities, project level effects to sensitive species are evaluated for conformance with the 
viability directives contained in the FSM. FSM objectives related to the management of Sensitive 
Species include: 

 
• Develop and implement management practices to ensure that species do not become 

threatened or endangered because of USFS actions. 
• Maintain viable populations of all native and desired nonnative wildlife, fish, and plant 

species in habitats distributed throughout their geographic range on National Forest 
System lands. 

• Develop and implement management objectives for populations and/or habitat of 
sensitive species. 

 
The Coronado National Forest is one of the primary land managers within the distribution of 
PYTH and contains five of the 19 known populations of PYTH in the United States, including 
haplotypes that are essential to the genetic viability of the entire population. The remaining 
known populations occur immediately adjacent to lands managed by the USFS and therefore 
could be indirectly affected by management actions (i.e., fuels and wildland fire management). 

The authority to develop the concept of partnerships and enter into specific agreements is 
outlined in FSM 1580 (1580.1). Regional Foresters, Station Directors, and the Area Director are 
designated as signatory officials for cooperative agreements, and other FSM 1580 agreements for 
programs under their jurisdiction (FSM 1580.41d). 

 
Arizona Game and Fish Department (AGFD) 
Legal protections are afforded to the PYTH in Arizona by state laws (i.e., Arizona Revised 
Statute Title 17) and regulations imposed by the Arizona Game and Fish Commission 
(Commission). Unless otherwise prescribed in Title 17, it is unlawful to “[t]ake, possess, 
transport, buy, sell or offer or expose for sale wildlife except as expressly permitted by this title” 
(ARS 17–309). It is also unlawful to release wildlife into the wild except as authorized by the 
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Commission or as defined in Title 3 (see ARS 17-306). As a closed season species, PYTH 
cannot be harvested or possessed without special license or lawful exemption. 

 
• Commission Orders (bag and possession limits) 

o Commission Order 42 – No open season and zero bag/possession limits for PYTH. 
• Department Operating Manual – contains AGFD policy that (among other things) establishes 

standards and expectations for employee conduct. 
o Prior to implementing any activity that might affect wildlife in Arizona, including 

biological management actions or construction, AGFD staff are required to evaluate the 
potential environmental effects of that action through the Project Evaluation Program 
Environmental Assessment Checklist process. Part of this requirement is captured in in 
the following: 
 Department Policy I2.2 - National Environmental Policy Act Compliance: The Arizona 

Game and Fish Department will comply with the National Environmental Policy Act of 
1969. This requires that every proposed Federal Aid... project be examined objectively to 
determine the effects it will have on the environment in accordance with NEPA in 
Federal Aid NEPA Guidelines. Further, the Department will comply with the objectives 
of NEPA on any other project or program that may have an effect on the environment. 
(Contact the Habitat Branch for procedures and guidelines for EAC compliance). 

 
8.5 Other Manmade or Natural Factors Affecting the Species’ Continued 
Existence 

Periods of drought in the Southwest are not uncommon; however, the frequency and duration of 
dry periods may become more frequent by future climate change. Global climate change and 
associated effects on regional climatic regimes are not fully known, but the predictions for the 
Southwest indicate less overall precipitation and longer periods of drought. Seager et al. (2007) 
predict, based on broad consensus among 19 climate models, that the Southwest will become 
drier in the 21st century and that the transition to this drier state is already underway. The 
increased aridity associated with the current ongoing drought will become the norm for the 
Southwest within a timeframe of years to decades, if the models are correct. Perhaps this species, 
along with its habitat (see Bagne and Finch 2013), may eventually be affected in some manner  
by climate change, but the magnitude and extent of possible change cannot be verified or 
quantified at this time.  

During the January 2016 SSA kick-off meeting and the February 2016 HSWG meeting, Martin 
Piorkowski (AGFD) and John Kraft (USFS) indicated that the PYTH population at the ML01 
site in Miller Canyon (=“Tombstone Reservoir”) may be extirpated. Kraft stated that the City of 
Tombstone has developed two springs in Miller Canyon and they conduct maintenance under a 
Special Use Permit and Operating Plan with the USFS. The USFS will consider incorporating 
mitigation measures for PYTH in the City of Tombstone’s permit and Operating Plan. It should 
also be noted that multiple wildfires between 1994 and 2011 occurred within the Miller Canyon 
drainage, and those fires may have reduced the resiliency of that PYTH population prior to the 
springhead modification. During the February 2016 HSWG meeting, Piorkowski and Kraft also 
reported seeing evidence of visitor use—trash and a hand-built check dam along the spring run—
at Bear Canyon Spring (BS01). BS01 is in close proximity to a trail system, and the spring 
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provides a natural water source for undocumented immigrants and recreational hikers/ 
backpackers travelling through the area. There are no plans by either Fort Huachuca or CNF to 
modify springheads at historic and extant PYTH sites, and efforts to minimize fuel load around 
those sites are expected to continue based on the INRMP, Continued Activities Plan, and LRMP 
by the Fort and CNF, respectively (Army 2001; Army 2014; USFS 2013). 

 
Refer to Stressor/Conservation Measure Matrix (Appendix A) for the conservation measures and 
threat reduction strategy under this CCA. 

 
9. CONSERVATION STRATEGY AND COMMITMENTS 
The strategy for organizing a cooperative, range-wide approach to PYTH management and 
conservation in Arizona is focused on establishing a baseline of conservation commitments to 
which all CCA Parties agree, and then collectively accounting for specific agency conservation 
actions across the state. It also establishes an effective conservation framework for non-federal 
landowner involvement to be integrated into springsnail conservation and management activities. 
Key components of this strategy are based on the premise that this CCA, in the near term, is 
focused on reducing any deteriorating status of the species by improving, organizing, and 
implementing specific conservation actions across its range; and in the long term, facilitating the 
development of a network of affected landowners/managers that can positively influence PYTH 
habitat and population management across the species’ range in Arizona. 

 
The commitment and actions outlined in this section focus on conservation, improvement, and 
ongoing management of PYTH status and habitat. The landscape and local level conservation 
actions are designed to be adaptable and effectively implemented by all Parties within a 
comprehensive and collaborative conservation framework. The agency-specific actions describe 
the specific conservation measures that each Party will deploy to effectively manage the species, 
including efforts for reducing species threats as well as habitat and population loss (refer to 
Appendix A). The results of these actions will be evaluated through ongoing monitoring of 
PYTH populations and habitat conditions. 

 
Information obtained from surveys and monitoring will increase the understanding of springsnail 
population trends and management needs. This knowledge will be applied using the concepts of 
Adaptive Management (see section 10) that the HSWG will annually assess and use to 
appropriately modify conservation actions. 

 

9.1 Habitat Conservation Commitments 
Each of the Parties to this CCA is bound by certain guiding agency requirements which establish 
their mission, goals, and responsibilities while also managing and conserving the habitat of 
various species (including PYTH) in Arizona. This section addresses general measures that will 
be taken by the Parties to conserve PYTH and its habitat at the landscape and local level. Best 
practices for habitat management and monitoring of springsnails are also outlined in 
Stressor/Conservation Measure Matrix (Appendix A). 

 
The Parties to this agreement will continue or begin to put into action all identified conservation 
measures and will obtain the necessary funding and authorization to implement the PYTH CCA. 
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Each Party to this agreement, as described below, is dedicated to eliminating or reducing threats 
to the PYTH. However, emergency actions, Congressionally-mandated actions, or future funding 
allocations could result in a Party’s inability to conduct one or more of the proposed conservation 
measures as described. These circumstances are examples of what is meant when a Party states 
an action will be conducted “when or where feasible” or “where practicable.” The language is not 
meant to indicate a lack of commitment by the Party(ies), but to candidly note that there may be 
instances where due to circumstances beyond a Party’s control, conservation measures or 
commitments need to be modified or other means of management identified. If Parties need 
assistance in developing additional or new proposed conservation measures this could be done in 
cooperation with the HSWG to ensure that PYTH conservation occurs as intended in the CCA. 

 
9.1.1 Landscape Level Conservation Measures 

This section describes general conservation efforts that all Parties agree to implement at the 
landscape level, in accordance with their respective authorities and their individual missions. 
These common and comprehensive efforts and actions include: 

• Identifying suitable or potentially suitable PYTH habitat/sites/areas and documenting 
those areas that are known to support high biodiversity and/or assemblages of federal and 
state listed threatened and endangered plant and animal species. 

• Identifying areas occupied by PYTH (for estimating PYTH populations (relative densities 
at each site)) following HSWG-approved protocols/approaches. 

• Developing and implementing best management practices (BMPs) for avoiding, 
minimizing and/or mitigating impacts to suitable and occupied PYTH habitat. 

• Identifying and collaborating with landowners (private and public) on conservation/ 
management efforts which contribute to reducing or mitigating impacts to PYTH habitat 
(or sustaining same). 

• Appropriately sharing PYTH information and data among CCA parties to promote the 
intended conservation partnership and support accompanying adaptive management 
processes. 

• Assessing and evaluating PYTH habitat and/or population trends related to conservation 
actions implemented by CCA partners or otherwise associated with efforts to mitigate 
identified threats to the species. 

 
9.1.2 Local Level Conservation Measures 

This section describes general conservation efforts that all Parties agree to implement at the 
local, installation or property level, consistent with their respective authorities and in accordance 
with their individual missions. These common and site-specific efforts and actions include: 

• Considering the effects of actions on PYTH during the planning process, and avoiding or 
minimizing impacts, or implementing mitigation measures to offset impacts to 
springsnail populations and habitat where practical and feasible. 

• Identifying presence/absence of PYTH in proposed-action areas where the action will 
disturb soils or other key habitat features in suitable habitat. 

• Avoid when practicable, or minimize or mitigate unavoidable adverse effects on PYTH 
populations and habitat during deployment of land management activities. 

 



27 

Candidate Conservation Agreement for Huachuca Springsnails 2016 

 

9.2 Agency-Specific Species and Habitat Conservation Actions 
National Environmental Policy Act Compliance 
This CCA is being developed for planning purposes. Before any on-the ground actions can occur 
on federally managed lands, a determination must be made whether or not the conservation 
actions are consistent with the applicable agency’s land use or land management plan and 
whether or not additional NEPA analysis is required. If conservation actions are determined not 
to be consistent with a land management plan, then these actions must be incorporated into the 
applicable agency’s land use or land management plan through an amendment or maintenance 
process before they can be implemented. Actions on lands administered by the state or private 
lands might not be subject to NEPA analysis. 

 
The following subsections outline specific PYTH conservation and management actions that 
have been implemented, are being implemented, or will be implemented by the Parties. This 
CCA serves to consolidate and coordinate all current conservation commitments and make the 
Parties signatory to this CCA accountable for their efforts moving forward. The 
Stressor/Conservation Measure Matrix (Appendix A) summarizes the suite of conservation 
actions that will be deployed by CCA Parties to address identified threats facing PYTH in 
Arizona. 

 
9.2.1 Fish and Wildlife Service 

The USFWS is responsible under the ESA to work with other federal agencies to help conserve 
and implement conservation measures for threatened and endangered species across the U.S. 

 
9.2.2 Department of Defense 

The DOD, with the assistance of the USFWS and the states, is responsible under the Sikes Act 
for carrying out programs and implementing management strategies to conserve and protect 
biological resources on its lands. INRMPs are planning documents that describe how DOD 
installations will implement landscape-level management of their natural resources while 
coordinating with various stakeholders. INRMPs are extremely important management tools that 
ensure military operations and natural resources conservation are integrated and consistent with 
stewardship and legal requirements. DOD has specific management objectives and activities for 
PYTH management included in the Fort Huachuca INRMP. 

 
Conservation of the PYTH and other species is part of a broader goal to conserve biological 
diversity on DOD lands consistent with their mission. Biological diversity and the long-term 
survival of species such as the PYTH ultimately depend upon the health and sustainability of the 
ecosystem in which they reside. Therefore, PYTH management strategies are intertwined with 
ecosystem integrity and health management strategies, which benefit DOD by preserving and 
restoring training lands for long-term use. 

 
AGFD funded baseline surveys of PYTH in 2010 through 2012 using Arizona Heritage Funds. 
The DOD has funded PYTH surveys and monitoring since the 2013, under a Legacy grant. 
Completed agency reports from these studies (Myers 2010, 2012; Piorkowski and Mulligan 
2012; Piorkowski and Diamond 2015) have provided information on PYTH abundance, habitat 
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use, distribution, genetics, and monitoring strategies. The results of these collaborative studies, 
coupled with training area maps and specific springsnail locations, allow natural resource 
managers to make informed decisions and take appropriate measures to reduce potential conflicts 
between military activities and PYTH habitat. 

 
U.S. Army 
The PYTH occurs on several springs and spring runs on Fort Huachuca (the Fort). Specific 
management objectives and activities for PYTH management are included in the Fort Huachuca 
INRMP. 

• Conduct long-term monitoring to estimate occupancy within springs on the Fort (2012- 
present) 

• Protect spring habitat from disturbance 
• Implement erosion control measures when needed around springs on the Fort 
• Implement the Fort’s 2014 Fuels Treatment and Implementation Plan to reduce the 

potential for severe fires on the Fort 
 
The Fort’s INRMP management guidelines that impact PYTH are interwoven within a variety of 
other natural resource practices such as native plant protection, desert wash protection, and 
general resource protection measures as well as springsnail specific goals and objectives and 
BMPs. 

 
Management goals and objectives that benefit PYTH: 
• Long-term monitoring and surveys to estimate population demography and distribution. 
• Evaluation of springsnail habitat connectivity within Fort Huachuca and in relation to 

adjoining lands. 
• Springsnail education and awareness for all users. 
• Preservation of springs and riparian areas. 
• Native plant protection to include surveys and protection for special status species, 

invasive plant species surveys, removal, and controls, reduction or avoidance of hardened 
surfaces, new soil disturbance, or vegetation removal. 

• Fire awareness and prevention that includes providing educational materials to all Fort 
Huachuca users, reducing invasive plant species such as buffelgrass known to carry fire 
within desert ecosystems, containing small local range fires, and working with local 
agencies with fire-fighting capabilities for support in large-scale fire events. 

 
Best Management Practices for PYTH on Fort Huachuca include: 
• Minimize the size of construction footprints and other ground disturbing activities, 

encourage the use of previously disturbed areas and roads, and avoid conducting these 
activities in high quality springsnail habitat. 

• Complete pre-construction springsnail surveys to identify habitat or springsnails that may 
be present on the project site. 

• Identify, map and remove invasive plant species to reduce the risk of wildfire and sustain 
healthy native plant communities. 

• Follow Arizona state native plant laws, restrictions, and regulations on state and 
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federally-owned properties. 
• Use native plants and seeds when restoration of degraded areas is recommended by the 

Fort’s INRMP. 
• Meet with USFWS and AGFD during the annual review of the Fort Huachuca INRMP to 

refine the BMPs to consider the best available science on springsnail conservation 
practices. 

• Provide survey and research data to the AGFD Heritage Data Management System to 
assist with determining state population trends and assist with future landscape-scale 
conservation efforts. 

• Develop strategies and use programs such as the Army Compatible Use Buffer (ACUB) 
and Readiness and Environmental Protection Integration (REPI) Program that will assist 
in conserving springsnail habitat on adjacent lands owned and managed by the USFS, 
BLM, and private landowners to buffer the potential mission related impacts to this 
species. 

 
9.2.3 Forest Service 

The USFS has designated the PYTH as Regional Forester Sensitive status for planning and 
analysis purposes, and PYTH occur within the Coronado National Forest. In addition to the 
Forest Service Manual (FSM), USFS administers these public lands within the range of the 
PYTH through one approved Land Management Plan (LMP). The CNF is currently operating 
under the 1986 Land and Resource Management Plan, but is undergoing a forest plan revision. 
Through the FSM and LMP, USFS works to avoid actions or minimize unwanted impacts to 
PYTH habitat. Conservation measures specific to PYTH include fire management, maintaining 
spring and riparian habitat, and protecting occupied springs from livestock grazing; some of 
these conservation measures are associated with plan components of the draft Land and Resource 
Management Plan. 

 

The LMP contains plan components in the form of desired conditions, objectives, and standards 
and guidelines that can provide for the conservation of the PYTH and its habitat on public lands. 
LMP information and revision status for the CNF can be found here: 

Coronado National Forest: http://www.fs.usda.gov/detail/coronado/landmanagement/ 
planning/?cid=fswdev7_018702 

 

Forest Service Manual 2670 
Through the biological evaluation process (FSM 2670.32) for land and resource management 
activities, project level effects to sensitive species are evaluated for conformance with the 
viability directives contained in the FSM. Other direction relevant to PYTH in the FSM and the 
LMPs include, but not limited to: 

• FSM-Objectives: 2670.22 - Sensitive Species 
• Develop and implement management practices to ensure that species do not become 

threatened or endangered because of USFS actions. 
• Maintain viable populations of all native and desired nonnative wildlife, fish, and 

plant species in habitats distributed throughout their geographic range on National 
Forest System lands. 

http://www.fs.usda.gov/detail/coronado/landmanagement/%20planning/?cid=fswdev7_018702
http://www.fs.usda.gov/detail/coronado/landmanagement/%20planning/?cid=fswdev7_018702
http://www.fs.usda.gov/detail/coronado/landmanagement/%20planning/?cid=fswdev7_018702
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• Develop and implement management objectives for populations and/or habitat of 
sensitive species. 

• FSM-Policy: 2670.32 - Sensitive Species 
• Assist states in achieving their goals for conservation of endemic species. 
• Review programs and activities as part of the NEPA process through a biological 

evaluation, to determine their potential effect on sensitive species. 
• Avoid or minimize impacts to species whose viability has been identified as a 

concern. 
• Analyze, if impacts cannot be avoided, the significance of potential adverse effects on 

the population or its habitat within the area of concern and on the species as a whole. 
• Establish management objectives in cooperation with the states when projects on 

National Forest System lands may have a significant effect on sensitive species 
population numbers or distributions. Establish objectives for federal candidate 
species, in cooperation with the USFWS and the states. 

 
Conservation Measures for the Main PYTH Stressors on the Units 
Coronado National Forest 

• LMP Range Management Guideline: Grazing intensity, frequency, occurrence, and 
period should provide for growth and reproduction of desired plant species while 
maintaining or enhancing habitat for wildlife. 

• Ensure that all occupied sites remain protected from detrimental effects from livestock. In 
particular: 
o Neighbor Spring (NS01) - monitor and maintain existing fence and condition of 

spring. 
o Peterson Ranch/Scotia Canyon (Scotia02) - monitor and maintain existing fence and 

condition of spring. 
Bear Canyon Spring (BS01) - monitor for livestock use. If livestock use reaches an 
undesirable level (based on forage utilization standard), consider fencing off the site. 

• Ensure that all occupied sites remain protected from detrimental effects from recreation. 
In particular: 
o Peterson Ranch/Scotia Canyon (Scotia01-03) - install signs warning recreationists 

about the sensitive aquatic habitat and consider installing barriers to limit the access 
of the spring by OHV. 

o Bear Canyon Spring (BS01) - install signs warning recreationists about the sensitive 
aquatic habitat. Consider rerouting trail system to reduce impacts from hikers. 

• Ensure that all occupied sites remain protected from other uses. In particular: 
o Miller Canyon/Tombstone Reservoir (ML01) – consider including language in the 

City of Tombstone's Special Use Permit and Operating Plan that could mitigate 
impacts to the springs in Miller Canyon. Suggest including plans for habitat 
restoration of developed springs and reintroduction of PYTH, if extirpated. 

• Implement the 2009 Huachuca FireScape Project to help mitigate the effects of severe 
fire. Coordinate fire and fuel reduction activities with DOD-Fort Huachuca, the National 
Park Service Coronado National Memorial, and other surrounding landowners that 
manage PYTH occupied sites. Follow all BMPs in the Huachuca FireScape Project plan 
(https://www.azfirescape.org/huachuca/huachuca-firescape-project-documents) to help 

https://www.azfirescape.org/huachuca
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mitigate the effects of fuel reduction activities to important aquatic sites. Coordinate with 
USFWS and the PYTH Working Group, when appropriate. 

 
9.2.4 Arizona Game and Fish Department 

The AGFD is a wildlife management agency, and cooperates with HSWG partners to actively 
monitor and manage PYTH since 2012. In cooperation with DOD and USFS, AGFD has conducted 
extensive surveys of PYTH populations and their habitat through timed presence-absence surveys 
throughout the range of PYTH in Arizona. Recent Heritage-funded and Legacy-funded reports have 
provided information on the species distribution, status, threats, and habitat use in Arizona. 

 
AGFD will work with HSWG partners to monitor PYTH populations and their habitat on an 
agreed-on rotational schedule of sites to survey, or as opportunities arise, to determine population 
trends and document habitat conditions. 

 
As outlined in the SWAP (AGFD 2012b), the AGFD commits to coordinate with partners to 
achieve collaborative conservation and research goals, and to complete and implement the CCA 
with HSWG partners. 

• Conduct and continue to support population monitoring and habitat surveys, per an 
agreed-on rotational schedule of monitoring sites, in cooperation with HSWG partners. 

• In collaboration with HSWG partners, implement and study the effectiveness of habitat 
improvements for PYTH at extant and historical sites, with the goal to increase local site 
populations and to re-establish populations at extirpated sites. 

• Review, and as necessary revise and implement recommendations and guidelines for 
management of the PYTH and its habitats. 

 
AGFD’s Project Evaluation Program facilitates the incorporation of fish and wildlife resource 
needs or features in land and water development or management programs in Arizona, and is 
responsible for coordinating the Environmental Assessment Checklist (EAC) process. The EAC 
process strives to ensure that all AGFD activities comply with applicable laws, policies and 
directives including: NEPA, ESA, State and National Historic Preservation Acts, and granting 
entities and management plans. The EAC process also ensures coordination with affected land 
managers and land users. AGFD Policy I2.2, states that the AGFD will meet the objectives of 
NEPA on any project or program that may have an effect on the environment. The EAC process 
provides a systematic process for identifying issues and evaluating effects associated with a 
project or program. 
 
In addition to any project documentation, existing plans, blueprints, protocols, and maps, the 
EAC process requires a complete description of the proposed project and includes the following 
information, if applicable: habitat types, equipment/tools to be used, description of all potential 
surface and subsurface disturbance, including total acreage and dimensions of all project areas 
with potential surface and subsurface disturbance, potential impacts, including visual or auditory 
effects, alternatives considered in order to avoid or minimize impacts, anticipated  
implementation date and duration of project, and how the site will be accessed. AGFD’s Project 
Evaluation Program is also responsible for coordinating the review of other agencies' land and 
water development, management programs, or other actions/projects that may impact wildlife 
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resources, and developing official AGFD position statements for these actions. 
 

9.3 CCA Funding Commitments 
The Parties are committed to achieving the goals of this CCA and shall seek funding for 
implementation of the conservation measures set forth in this CCA. As appropriate, Parties will 
support the HSWG and all management activities undertaken in accordance with the 
responsibilities of the HSWG. Many of the respective agency conservation actions outlined in 
the preceding section have already been funded and are part of standard operating procedures or 
commitments outlined in existing land use/management plans. Accordingly, the Parties are 
confident that funding currently supporting these conservation measures will continue, but 
recognize that this funding could be reduced over future years. For those commitments in this 
CAA, it is understood that these commitments may not be undertaken and or implemented unless 
and until there has been an appropriate obligation of funds for said commitments. 

 
No provision herein shall be interpreted to require obligation or payment of funds in violation of 
the Anti-Deficiency Act, 31 U.S.C. § 1341, or any applicable state law. Nothing in this CCA will 
be construed by the Parties to require the obligation, appropriation, or expenditure of any funds 
from the U.S. Treasury. The Parties acknowledge that the USFWS will not be required under this 
CCA to expend any federal agency’s appropriated funds unless and until an authorized official of 
that agency affirmatively acts to commit to such expenditures as evidenced in writing. 

 
10. ADAPTIVE MANAGEMENT 
The conservation commitments and actions, summarized in the section 9, have been developed 
by  the  Parties  to  this  CCA  to  address  identified  threats  to  PYTH  in  Arizona  (section  8). 

Appendix A provides the details for the specific conservation actions - as they relate to these 
identified species threats - that have been implemented, are being implemented, or are being 
developed for implementation by the Parties to this CCA. Accordingly, the conservation actions 
outlined in this CCA are designed to achieve the stated purpose of this CCA of providing 
comprehensive, statewide conservation by effectively addressing threats to PYTH across its 
range in Arizona. In implementing this CCA, the HSWG will apply adaptive management 
principles through the duration of the CCA to ensure associated conservation measures remain 
responsive and effective. 

 
Adaptive management is a scientific approach that: 1) recognizes uncertainty that is inherent in 
natural systems, 2) capitalizes upon change and improvement in data gathering and analysis 
techniques, and 3) treats actions in an experimental framework in which learning becomes an 
inherent objective and alternative hypotheses are evaluated. It is basically a mechanism for 
continuous improvement based on what has been learned through monitoring and evaluation of 
management actions (Salafsky et al. 2001). Adaptive management is designed to bring new 
information immediately into new management direction. An adaptive management program can 
also help to anticipate and resolve uncertainty related to the covered species, the effect of 
conservation measures and/or changes in environmental conditions. 

 
Because of the wide range of habitat conditions that PYTH occupy in Arizona and the continual 
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growth of knowledge in areas such as threats and life history, this strategy will have to remain 
flexible in order to capture and reflect new information on springsnails. Based on the expanded 
duration and geographic application of conservation measures implemented under this CCA, the 
success of this CCA will benefit from the adoption of an adaptive management approach to 
conserving PYTH. Cooperators agree and recognize, consistent with the goals of this CCA, that 
monitoring actions and conservation measures implemented will be conducted consistent with 
the concepts of adaptive management. The effectiveness of all conservation measures and 
monitoring methods will be periodically reviewed and evaluated by the cooperators. Based on 
such evaluation, appropriate modifications to strategies and actions will be made to ensure 
scientific rigor and the efficacy of conservation measures. The signatories to this CCA are 
committed to seeking the resources necessary to ensure successful implementation of adaptive 
management principles. 

 
The essential steps of the CCA adaptive management strategy are summarized as follows: 

Step 1. Implement CCA conservation actions, measures, and associated strategies. 
Step 2.  Implement annual work plans for management and monitoring. 
Step 3.  Review CCA conservation goals, objectives and strategies, and adjust as necessary 

based on updated information. 
Step 4.  Prioritize locations for implementation of conservation actions and identify and 

prioritize supporting research needs. 
Step 5.  Initiate site-specific actions to reduce or eliminate identified threats. 
Step 6.  Implement monitoring plan to determine effectiveness of conservation actions. 
Step 7.  Analyze and evaluate monitoring and management results to determine progress 

towards attainment of conservation objectives. 
Step 8.  Return to Step 3. 

 
11. CCA DURATION, RENEWAL AND REVIEW 
Long-term protection and management, as outlined in this CCA, are necessary for the continued 
conservation of the PYTH. The initial term of this CCA shall be twenty-five (25) years. 
Thereafter, the Parties agree that this CCA shall be extended for additional five (5) year 
increments until long-term habitat and population conservation of the PYTH is achieved, as 
determined by the HSWG with concurrence by USFWS. 

 
Any Party to the CCA may propose modifications to this CCA by providing written notice to the 
other Parties. Such notice shall include a statement of the proposed modification and the reason 
for the modification. The Parties will use their best efforts to respond to proposed modifications 
within 60 days of receipt of such notice. Proposed modifications will become effective upon the 
other Parties' written approval and completion of any necessary environmental analysis. Any 
Party may withdraw from this CCA upon sixty (60) days written notice to the other Parties. 

 
All parties are hereby put on notice that the State of Arizona’s participation in this CCA is 
subject to cancellation pursuant to ARS 38-511. Pursuant to ARS 35-214 and 35-215, and 
Section 41.279.04 as amended, all books, accounts, reports, files, and other records relating to 
this CCA shall be subject at all reasonable times to inspection and audit by the state for 5 years 
after CCA completion. Such records shall be reproduced as designated by the State of Arizona. 
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Federal agencies may comply with the aforementioned State statutes to the extent they do not 
conflict with applicable federal law. All parties are hereby put on notice that AGFD’s 
participation in this agreement is subject to Executive Orders 99-4 and 75-11, entitled 
“Prohibition of discrimination in State Contracts – Non-discrimination by Employment by 
Government Contractors and Subcontractors”. Said non-discrimination orders, by reference, are 
made a part of this CCA. 

 
12. EFFECT OF THE CCA IN EVENT OF SPECIES LISTING DECISION 
It is the intent and expectation of the Parties that the execution and implementation of this CCA 
will lead to the conservation of the PYTH within its natural range in Arizona. If, subsequent to 
the effective date of this CCA, the Secretary of the Interior should determine pursuant to section 
4(a) of the ESA (16 U.S.C. §1533(a)), that the PYTH is threatened or endangered, the Parties 
may participate in recovery planning for the PYTH. It is also the expectation of the Parties that 
the conservation and management commitments made in this document may be considered by 
the USFWS in their listing determination in the event the PYTH is proposed for listing under the 
ESA. 

 

13. ADDITIONAL PROVISIONS 
13.1 Remedies 

No Party shall be liable in damages for any relief under this CCA (including, but not limited to, 
damages, injunctive relief, personal injury, and attorney fees) for any performance or failure to 
perform under this CCA. Furthermore, no Party has any right of action under this CCA. 

 
All Parties will have all remedies otherwise available to enforce the terms of the CCA and any 
associated permits. No party shall be liable in damages for any breach of this CCA, any 
performance or failure to perform an obligation under this CCA, or any other cause of action 
arising from this CCA. 

 
13.2 Dispute Resolution 

The Parties agree to work together in good faith to resolve any disputes, using dispute resolution 
procedures agreed upon by the Parties. In addition, the HSWG will coordinate as needed to help 
resolve any disputes among the Parties. To the extent required pursuant to ARS 12-1518, and  
any successor statutes, the parties agree to use arbitration, after exhausting all applicable 
administrative remedies, to resolve any dispute arising out of this CCA, where not in conflict 
with federal laws. 

 
13.3 No Third-Party Beneficiaries 

This CCA does not create any new right or interest in any member of the public as a third-party 
beneficiary, nor shall it authorize anyone not a Party to this CCA to maintain a suit for personal 
injuries or damages pursuant to the provisions of this CCA. The duties, obligations, and 
responsibilities of the Parties to this CCA with respect to third parties shall remain as imposed 
under existing law. 
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APPENDIX A: STRESSOR / CONSERVATION MEASURE MATRIX 

Definitions of terms used: 
 
Stressor - a process or event having a negative impact on PYTH populations. Stressors are 
grouped under each of the five listing/delisting factors. 

 
Scope - the geographic and temporal extent of the stressor. The following are used to describe 
geographic extent: “Insignificant” - stressor's geographic extent negligible; “Small” - <10% of 
population's potential range; "Moderate” - 11-30% of population's potential range; "Significant” 
- 31-60% of population's potential range; or "Very Significant” - > 60% of population's potential 
range. The following are used to describe temporal extent: "Long-term” - stressor expected to be 
persistent without intervention; "Short-term” - stressor expected to dissipate on its own with <5- 
10 years; or “N/A” – not applicable. 

 
Immediacy - the action time frame of the stressor. The following are used to describe 
immediacy: "Future” - effects anticipated in the future; "Imminent” - effects occurring now; 
"Historic” - effects already realized, but restorative action necessary; or “N/A” – not applicable. 

 
Intensity - the strength of the stressor itself to harm the species. The following are used to 
describe intensity: "Low” - minor reductions in range or vital rages [survival and reproductive 
capacity]; "Moderate” - reductions in range or vital rates; or "High” - severe reductions in vital 
rates. 

 
Population Exposure – how much of a PYTH population is exposed to a stressor in space and 
time. The following are used to describe exposure: "Insignificant” - level of exposure negligible; 
"Small” - <10% of population exposed; "Moderate” - 11-30% of population exposed; 
"Significant” - 31-60% of population exposed; and "Very Significant” - >60% of population 
exposed. 

 
Species Response - the change in the species' reproductive capacity or survival due to being 
exposed to a stressor. The following are used to describe response: "Basic Need Inhibited” - 
capacity to meet basic needs of feed/breed/shelter altered, possibly reducing growth or vital 
rates; "Confirmed” mortality or identifiable reduction in individual growth or vital rates; or 
"Significant” mortality or reduction in individual growth or vital rates. 

 
Overall Threat Level - the integration of the scope, immediacy, and intensity of the stressor 
with the exposure and response of the species measured at the population or species level. The 
following are used to describe the overall threat level: “Low” - no action needed at this time; 
"Moderate” - action is needed; "High” - immediate action is needed; or "Severe” - immediate 
action is essential for survival of population. 



43 

Candidate Conservation Agreement for Huachuca Springsnails 2016 

 

Landowners and  Partners – “DOD”  = Department of Defense  (Fort  Huachuca); “USFS”    = 
U.S. Forest Service (Coronado National Forest); “TNC” = The Nature Conservancy; “PVT” = 
Private; “CITY” = Municipal Government (City of Tombstone); “AGFD” = Arizona Game and 
Fish Department; “USFWS” = U.S. Fish and Wildlife Service; “ACNC - PZ” = Arizona Center 
for Nature Conservation – Phoenix Zoo 

 
Note: During the February 2016 meeting of the HSWG, the partners decided to base the PYTH 
monitoring program on AGFD’s springsnail survey protocol, as described in Piorkowski and 
Diamond (2015). The PYTH monitoring program will be outlined in a separate document. 
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Factor A: Present or threatened destruction, modification, or curtailment of the species’ habitat or range 
Stressor: Loss or degradation of habitat due to ash flows, debris, and sedimentation following fires 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Significant / 
Long-term Future / Historic Moderate Significant Basic Need 

Inhibited Moderate 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 

PYTH 
populations on 
federal lands 

 
 

DOD 
USFS 

Monitor and 
manage 
woodland fuel 
loads through 
prescribed burns 
or mechanical 
removals 

Reduced risk of 
fires in 
drainages that 
contain PYTH 
populations 

Reduced acreage 
of habitat burned 
in fires; PYTH 
populations 
maintained 

Acres of habitat 
treated for fuel 
reduction, and 
identify 
drainages that 
were treated 

 
 

PYTH 
populations on 
federal lands 

 
 

DOD 
USFS 

Educate land 
users on fire 
awareness and 
prevention 

Reduced risk of 
fires in 
drainages that 
contain PYTH 
populations 

Reduced 
incidents of 
human-caused 
fires by land 
users 

Identify 
education / 
outreach efforts 
completed 
annually on fire 
awareness and 
prevention 

 
 
 

PYTH 
populations on 
federal lands 

 
 
 

DOD, USFS, 
AGFD (lead), 

USFWS, ACNC 
– PZ 

Salvage PYTH 
populations 
affected by post- 
fire impacts 

Prevent short- 
term extirpation 
of affected 
PYTH 
populations 
while their 
habitat stabilizes 

Secure sufficient 
numbers of 
PYTH from the 
affected 
populations to 
maintain their 
lineages and 
possible future 
repatriation 

Number of 
PYTH salvaged 
from fire 
affected 
populations, and 
identify the 
holding facility 

 
PYTH 

populations on 
federal lands 

 
DOD 

USFS 
USFWS 

Implement 
erosion control 
measures when 
needed around 
PYTH sites 

Reduced impacts 
from ash flows, 
debris, and 
sedimentation to 
PYTH habitat 

PYTH habitat 
and populations 
are minimally or 
not affected by 
post-fire flows 

Identify PYTH 
sites where 
erosion control 
measures were 
implemented 

      
Note: Fort Huachuca has begun implementation of its 2014 Fort Huachuca 10-Year Fuels Treatment and Implementation 
Plan developed by the Rocky Mountain Research Station. This plan treats the high elevation habitat on the Fort, which 
includes the drainages in McClure Canyon, Garden Canyon, and Huachuca Canyon. Under the 2009 Huachuca FireScape 
Project, CNF will coordinate fire and fuel reduction activities with Fort Huachuca and National Park Service Coronado 
National Memorial. Non-fire treatments include a variety of options for thinning dense stands of trees and shrubs, 
reducing surface and ladder fuels, and creating openings in forest canopy where it exists. Fire treatments consist of 
prescribed burning and burning piles of hand- and machine-cut materials. 
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Factor A: Present or threatened destruction, modification, or curtailment of the species’ habitat or range 
Stressor: Incidental exposure to aerial fire retardant during fire-fighting actions 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Significant / 
Long-term Future / Historic Moderate Significant Basic Need 

Inhibited Moderate 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 

PYTH 
populations on 
federal lands 

 
 

DOD 
USFS 
USFWS 

Follow the Red 
Book Chapter 12 
guidelines for 
aerial 
applications of 
fire retardant 
near mapped 
avoidance areas 

Reduced risk of 
contaminating 
PYTH habitat 
and populations 
from aerial fire 
retardant 
chemicals 

No PYTH 
populations 
affected by 
aerial 
applications of 
fire retardant 

Number of 
misapplications 
of aerial fire 
retardant in areas 
that contain 
PYTH 
populations 

 
 
 
 

All PYTH 
populations 

 
 
 

ACNC – PZ 
USFS 

USFWS 
AGFD 

Pursue 
opportunities to 
research the 
effects of 
ammonia and 
other fire 
retardant 
chemicals on 
PYTH survival 
and recruitment 

Increased 
knowledge on 
effects of fire 
retardant 
chemicals on 
PYTH 

Document the 
Lethal Dose-50 
thresholds of 
various fire 
retardant 
chemicals on ex 
situ PYTH in a 
research study 

Results of 
research on fire 
retardant 
chemicals on 
PYTH survival 
and recruitment 

All PYTH 
populations 

ACNC – PZ 
USFWS 
AGFD 

Pursue 
opportunities to 
develop ex situ 
management and 
propagation 
techniques 

Increased 
understanding of 
the life cycle 
assessments and 
conditions required 
for ex situ 
propagation and 
maintenance 

Document 
propagation, 
growth, 
development rate, 
and longevity 

Results of 
sustainability of ex 
situ populations 
and knowledge 
gained 

      
Notes: The Red Book, Chapter 12 guidelines are from the National Interagency Fire Center, and can be accessed at 
https://www.nifc.gov/policies/ < pol_ref-redbook.html. The USFS also follows the guidance in the October 2007 
Final Environmental Assessment on aerial application of fire  retardant. 

https://www.nifc.gov/policies/
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Factor A: Present or threatened destruction, modification, or curtailment of the species’ habitat or range 
Stressor: Groundwater depletion / loss of water to spring habitats 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Significant / 
Long-term 

Future / 
Imminent Moderate Significant Basic Need 

Inhibited Moderate 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 
 

PYTH 
populations on 
federal lands 

 
 
 

DOD 
USFS 

Monitor spring 
flow at these 
PYTH sites 
using HSWG 
survey protocols 

Information on 
water available 
to support PYTH 
population and 
habitat 

Spring flow is 
sufficient to 
support PYTH 
populations; if 
not sufficient, 
then a trigger 
point for HSWG 
to consider other 
actions 

Identify PYTH 
sites monitored 
and amount of 
spring flow or 
wetted reach; 
note if PYTH 
population 
present and 
estimated CPUE 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Very Significant 
/ Long-term 

Future / 
Imminent High Very Significant Significant Severe 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 
 

Blacktail Spring 
(BT01) 

 
 
 
 

DOD 

Monitor spring 
flow at this 
PYTH site using 
HSWG survey 
protocols 

Information on 
water available 
to support PYTH 
habitat 

Spring flow is 
sufficient to 
support PYTH 
population; if 
not sufficient, 
then a trigger 
point for HSWG 
to consider other 
actions 

Amount of 
spring flow or 
wetted reach; 
note if PYTH 
population 
present and 
estimated CPUE 

 
Tombstone 
Reservoir 
(ML01) 

 
USFS 
CITY 

Monitor spring 
flow at this 
PYTH site using 
HSWG survey 
protocols 

Information on 
water available 
to support PYTH 
habitat. 

(Same as above) (Same as above) 

 
Tombstone 
Reservoir 
(ML01) 

 
USFS 
CITY 

Re-establish 
spring flow and 
suitable PYTH 
habitat at this 
site 

Provide and 
maintain 
sufficient water 
to support PYTH 
habitat. 

(Same as above) (Same as above) 
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Factor A: Present or threatened destruction, modification, or curtailment of the species’ habitat or range 
Stressor: Loss or degradation of habitat from springhead modification (human-caused, not natural) 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Significant / 
Long-term 

Imminent / 
Historic Moderate Significant Basic Need 

Inhibited Moderate 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 
 

PYTH 
populations on 
federal lands 

 
 
 
 

DOD 
USFS 

Maintain or 
improve spring 
habitat at PYTH 
sites 

Maintain spring 
habitat that 
supports self- 
sustaining and 
robust PYTH 
populations 

Spring habitat is 
sufficient to 
support PYTH 
populations 

Identify PYTH 
sites monitored 
and amount of 
hard substrates 
within wetted 
reach; note if 
PYTH 
population 
present and 
estimated CPUE 

Springs within 
historic range of 

PYTH 
populations 

DOD 
USFS 

USFWS 
AGFD 

Inventory other 
springs for 
possible PYTH 
populations 

Identify possible 
new populations 
of PYTH within 
their historic 
range 

Confirm if other 
springs have 
extant PYTH 
populations or 
not 

Identify springs 
inventoried for 
possible PYTH 
populations 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Very Significant 
/ Long-term 

Imminent / 
Historic High Very Significant Significant Severe 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 
 

Tombstone 
Reservoir 
(ML01) 

 
 
 
 

USFS 
CITY 

Provide 
sufficient spring 
flow and 
suitable habitat 
to support 
PYTH 
population 

Maintain spring 
habitat that 
supports a self- 
sustaining and 
robust PYTH 
population 

Spring flow and 
habitat is 
sufficient to 
support PYTH 
population; if not 
sufficient, then a 
trigger point for 
HSWG to 
consider other 
actions 

Amount of 
spring flow and 
hard substrate 
within wetted 
reach; note if 
PYTH 
population 
present and 
estimated CPUE 
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Factor A: Present or threatened destruction, modification, or curtailment of the species’ habitat or range 
Stressor: Impacts from poor livestock management practices (i.e. overgrazing, trampling, sedimentation) 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Small / Long- 
term 

Imminent / 
Historic Low Small Basic Need 

Inhibited Low 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 
 
 

Scotia03 

 
 
 
 

USFS 

Maintain or 
improve spring 
habitat at this 
PYTH site 

Maintain spring 
habitat that 
supports a self- 
sustaining and 
robust PYTH 
population 

Spring flow and 
habitat is 
sufficient to 
support PYTH 
population; if 
not sufficient 
then a trigger 
point for HSWG 
to consider other 
actions 

Amount of 
spring flow and 
hard substrate 
within wetted 
reach; note if 
PYTH 
population 
present and 
estimated CPUE 

 
 
 

Scotia03 

 
 
 

USFS 

Evaluate the 
benefits of 
installing 
exclosure 
fencing or 
barriers around 
spring habitat 

Fencing or 
barriers would 
protect spring 
habitat from 
livestock grazing 
and trampling 

Spring habitat is 
fenced or 
blocked to 
exclude 
livestock 

Acres of spring 
habitat protected 
by fencing or 
barriers 

      
Notes: Livestock grazing is not permitted on Fort Huachuca; Peterson Ranch Spring (Scotia02) and Neighbor Spring 
(NS01) are fenced to exclude livestock grazing; Ramsey Canyon (RC01) and Miller Canyon (ML01) are not in 
active livestock grazing allotments; Canelo Hills Cienega Spring (CH01) is fenced to exclude livestock grazing; and 
Sheehy Spring (SS01) is managed for under a draft low-effect Habitat Conservation Plan. 
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Factor A: Present or threatened destruction, modification, or curtailment of the species’ habitat or range 
Stressor: Impacts from off-trail Off Highway Vehicle use (i.e. trampling, sedimentation) 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Insignificant / 
Long-term 

Imminent / 
Historic Low Small Basic Need 

Inhibited 
Low or 

Moderate 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 

Scotia03 

 
 

USFS 

Maintain or 
improve spring 
habitat at this 
PYTH site 

Maintain spring 
habitat that 
supports a self- 
sustaining and 
robust PYTH 
population 

Habitat is not 
being degraded 
by OHV use 

Evidence of 
OHV use in the 
habitat or not; 
describe actions 
taken to reduce 
this impact 

 
 
 
 

Scotia03 

 
 
 
 

USFS 

Evaluate the 
benefit of 
installing 
exclosure 
fencing, barriers, 
or access 
restricted signs 
around spring 
habitat 

Protect spring 
habitat from 
OHV use and 
trampling 

Spring habitat is 
fenced, blocked, 
or signed to 
exclude OHVs 

Acres of spring 
habitat protected 
by fencing, 
barriers, or 
access restricted 
signs 

      
Notes: Off-trail OHV use is not permitted on Fort Huachuca; Peterson Ranch Spring (Scotia02) and Neighbor 
Spring (NS01) are fenced to exclude OHV traffic; Ramsey Canyon (RC01) occurs in designated wilderness; Canelo 
Hills Cienega Spring (CH01) is fenced to exclude OHV traffic; and Sheehy Spring (SS01) is managed for under a 
draft low-effect Habitat Conservation Plan. 
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Factor B: Overutilization for commercial, recreational, scientific or educational purposes 
Stressor: Impacts to populations from over-collection 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Insignificant / 
N/A N/A Low Insignificant Basic Need 

Inhibited Low 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 
 
 

PYTH 
populations on 
federal lands 

 
 
 

DOD 
USFS 
AGFD 
USFWS 

ACNC - PZ 

Maintain 
existing 
regulations that 
restrict 
collection of 
PYTH, except 
for licensed 
scientific use 

Reduced risk to 
PYTH 
populations from 
over-collection 
of individuals 

Agency rules 
and regulations 
established on 
the collection of 
PYTH 

Identify agency 
rules and 
regulations in 
effect that 
restrict 
collection of 
PYTH, and 
number of 
PYTH collected 
annually for 
scientific use 
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Factor C: Predation or Disease 
Stressor: Predation or competition from crayfish, bullfrogs, mosquitofish, and/or New Zealand mudsnails 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Small / Long- 
term 

Future / 
Imminent Low Small Basic Need 

Inhibited Low 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 

Blacktail Spring 
(BT01), 

Garden Canyon 
(GC04-06) 

 
 
 
 

DOD 

Continue to 
implement 
control and 
removal efforts 
for invasive 
aquatic wildlife 
at these sites and 
nearby waters 

Reduced 
predation or 
competition on 
resident PYTH 
populations 

Reduction or 
eradication of 
invasive aquatic 
wildlife from 
PYTH sites 

Monitoring 
results on 
presence, 
absence, and 
relative 
abundance of 
invasive aquatic 
wildlife at 
PYTH sites 

 
 

Neighbor Spring 
(NS01) 

 
 
 

USFS 

Evaluate the 
need to 
implement 
control and 
removal efforts 
for invasive 
aquatic wildlife 

(Same as above) (Same as above) (Same as above) 

 
PYTH 

populations on 
federal lands 

DOD 
USFS 

USFWS 
AGFD 

Educate land 
users on the 
spread of 
invasive species 
and prevention 

(Same as above) (Same as above) (Same as above) 

 
 
 

PYTH 
populations on 
federal lands 

 
 
 

ACNC -PZ 
USFWS 
AGFD 

Evaluate the 
feasibility of 
researching 
invasive aquatic 
species 
predation on 
PYTH and 
effects on PYTH 
survival and 
recruitment 

Improve 
adaptive 
management 
capability with 
increased 
knowledge on 
effects of aquatic 
invasive species 
on PYTH 

Document 
population level 
impacts of 
aquatic invasive 
species on 
captive PYTH in 
a research study 

Results of 
research on 
aquatic invasive 
species on 
PYTH survival 
and recruitment 

 
 

Sheehy Spring 
(SS01) 

 
 
 

PVT 

Evaluate the 
need to 
implement 
control and 
removal efforts 
for invasive 
aquatic wildlife 

Reduced 
predation or 
competition on 
resident PYTH 
populations 

Reduction or 
eradication of 
invasive aquatic 
wildlife from 
PYTH sites 

(Same as above) 
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Factor C: Predation or Disease 
Stressor: Impacts from parasites or pathogens 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Small / Long- 
term Future Low Small Basic Need 

Inhibited Low 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 

PYTH 
populations on 
federal lands 

 
 

DOD 
USFS 

Monitor PTYH 
populations to 
document 
changes in status 
and distribution 

Reduced illness 
and mortality to 
PYTH 
populations from 
parasites and 
pathogens 

No significant 
reduction or loss 
of PYTH 
populations from 
parasites and 
pathogen 
outbreaks 

Identify sites 
surveyed for 
PYTH each 
year, and results 
from those 
surveys 

 
 
 

PYTH 
populations on 
federal lands 

 
 
 

ACNC -PZ 
USFWS 
AGFD 

Evaluate the 
feasibility to 
investigate 
various PYTH 
populations to 
determine if they 
are impacted by 
parasites or 
pathogens 

Improve 
adaptive 
management 
capability with 
increased 
knowledge on 
effects of 
parasites and 
pathogens on 
PYTH 

Document 
population level 
impacts of 
parasites and 
pathogens on 
captive PYTH in 
a research study 

Results of 
research on 
parasites and 
pathogens on 
PYTH survival 
and recruitment 

 
PYTH 

populations on 
non-federal 

lands 

 
 

TNC 
PVT 
CITY 

Monitor PTYH 
populations to 
document 
changes in status 
and distribution 

Reduced illness 
and mortality to 
PYTH 
populations from 
parasites and 
pathogens 

No significant 
reduction or loss 
of PYTH 
populations from 
parasites and 
pathogen 
outbreaks 

Identify sites 
surveyed for 
PYTH each 
year, and results 
from those 
surveys 
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Factor D: Inadequacy of existing regulatory mechanisms 
Stressor: Degradation or loss of habitat due to inadequate regulations 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Small / Long- 
term 

Future / 
Imminent Low Small Basic Need 

Inhibited Low 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 

PYTH 
populations on 
federal lands 

 
DOD 

USFS 
AGFD 
USFWS 

Monitor PTYH 
populations to 
document 
changes in status 
and distribution 

Maintain spring 
habitat that 
supports self- 
sustaining and 
robust PYTH 
populations 

No significant 
reduction or loss 
of PYTH 
populations due to 
existing 
regulations 

Identify sites 
surveyed for 
PYTH each 
year, and results 
from those 
surveys 

 
 

PYTH 
populations on 
federal lands 

 
 

DOD 
USFS 
AGFD 

Continue 
enforcing 
existing rules and 
regulations that 
prohibit 
disturbance of 
and pollution of 
springs 

Reduce the 
impact of users 
on PYTH 
populations and 
habitat from 
disturbance and 
pollution 

Law enforcement 
actions conducted 
to reduce user 
impacts to PYTH 
populations and 
habitats 

Identify specific 
law 
enforcement 
actions used to 
reduce 
disturbance and 
pollution at 
PYTH sites 

 
PYTH 

populations on 
non-federal 

lands 

 
TNC 
PVT 
CITY 

Monitor PTYH 
populations to 
document 
changes in status 
and distribution 

Maintain spring 
habitat that 
supports self- 
sustaining and 
robust PYTH 
populations 

No significant 
reduction or loss 
of PYTH 
populations due to 
existing 
regulations 

Identify sites 
surveyed for 
PYTH each 
year, and results 
from those 
surveys 
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Factor E: Other man-made or natural factors affecting the species’ continued existence 
Stressor: Climate change / drought impacts (i.e. loss of water to spring habitats, increase in water temperatures) 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Moderate/ Long- 
term 

Future / 
Imminent Moderate Significant Basic Need 

Inhibited Moderate 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 
 

PYTH 
populations on 
federal lands 

 
 
 

DOD 
USFS 

Monitor PTYH 
populations and 
their habitats to 
document 
changes in status 
and distribution 

Increased 
knowledge of the 
variability of 
PYTH 
populations and 
their habitat 
under various 
wet/dry years 

Identify impact 
thresholds to 
trigger other 
management 
actions to help 
maintain PYTH 
populations and 
their habitat 

Identify sites 
surveyed for 
PYTH each 
year, and results 
from those 
surveys 

 
 

PYTH 
populations on 
federal lands 

 
 

ACNC -PZ 
USFWS 
AGFD 

Investigate water 
temperature 
thresholds on 
PYTH survival 
and recruitment, 
along with basic 
life history of 
the species 

Increased 
knowledge on 
effects of water 
temperature and 
other habitat 
factors on PYTH 
survival and 
recruitment 

Document 
population level 
impacts of 
increased water 
temperature on 
ex situ PYTH in 
a research study 

Results of 
research on 
water 
temperature and 
other habitat 
factors on PYTH 
survival and 
recruitment 

 
PYTH 

populations on 
federal lands 

 
 

DOD 
USFS 

Continue 
implementation 
of fuel load and 
fire management 
plans 

Reduced risk of 
severe wildfires 
in drainages that 
contain PYTH 
populations 

Reduced acreage 
of habitat burned 
in wildfires; 
PYTH 
populations 
maintained 

Acres of habitat 
treated for fuel 
reduction, and 
identify 
drainages that 
were treated 

 
 

PYTH 
populations on 

non-federal 
lands 

 
 

TNC 
PVT 
CITY 

Monitor PTYH 
populations and 
their habitats to 
document 
changes in status 
and distribution 

Increased 
knowledge of the 
variability of 
PYTH 
populations and 
their habitat 
under various 
wet/dry years 

Identify impact 
thresholds to 
trigger other 
management 
actions to help 
maintain PYTH 
populations and 
their habitat 

Identify sites 
surveyed for 
PYTH each 
year, and results 
from those 
surveys 

      
Note: Fort Huachuca has begun implementation of its 2014 Fort Huachuca 10-Year Fuels Treatment and 
Implementation Plan developed by the Rocky Mountain Research Station. This plan treats the high elevation habitat 
on the Fort, which includes the drainages in McClure Canyon, Garden Canyon, and Huachuca Canyon. Under the 
2009 Huachuca FireScape Project, CNF will coordinate fire and fuel reduction activities with Fort Huachuca and 
National Park Service Coronado National Memorial. Non-fire treatments include a variety of options for thinning 
dense stands of trees and shrubs, reducing surface and ladder fuels, and creating openings in forest canopy where it 
exists. Fire treatments consist of prescribed burning and burning piles of hand- and machine-cut materials. 
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Factor E: Other man-made or natural factors affecting the species’ continued existence 
Stressor: Contamination of spring habitats from undocumented immigrants and recreational users (i.e. trash, use of 
soap or sunblock, impounded water from check dams, trampling) 

Scope: Immediacy: Intensity: Population 
Exposure: 

Species 
Response: 

Overall Threat 
Level: 

Small / Long- 
term 

Historic / 
Imminent Low Small Basic Need 

Inhibited 
Low or 

Moderate 

Populations 
Affected: 

Landowners 
and Partners: 

Conservation 
Measures: 

Conservation 
Benefits: 

Measure of 
Success: 

Annual 
Reporting 

Metric: 
 

PYTH 
populations on 
federal lands 

 
 

DOD 
USFS 

Monitor PTYH 
populations to 
document 
changes in status 
and distribution 

Maintain spring 
habitat that 
supports a self- 
sustaining and 
robust PYTH 
population 

Identify springs 
affected by this 
stressor to 
inform 
management 
needs 

Identify sites 
surveyed for 
PYTH each 
year, and results 
from those 
surveys 

 
 
 

PYTH 
populations on 
federal lands 

 
 
 

DOD 
USFS 
AGFD 

Continue 
enforcing 
existing rules 
and regulations 
that prohibit 
disturbance of 
and pollution of 
springs 

Reduce the 
impact of users 
on PYTH 
populations and 
habitat from 
disturbance and 
pollution 

Law 
enforcement 
actions 
conducted to 
reduce user 
impacts to 
PYTH 
populations and 
habitats 

Identify specific 
law enforcement 
actions used to 
reduce 
disturbance and 
pollution at 
PYTH sites 

 
 
 

PYTH 
populations on 
federal lands 

 
 
 

ACNC-PZ 
USFWS 
AGFD 

Evaluate the 
feasibility of 
research on soap 
and sunblock 
residue impacts 
and thresholds 
on PYTH 
survival and 
recruitment 

Increased 
knowledge on 
effects of water 
pollution on 
PYTH survival 
and recruitment 

Document 
population level 
impacts of water 
pollution on ex 
situ PYTH in a 
research study 

Results of 
research on 
water pollution 
on PYTH 
survival and 
recruitment 

 
PYTH 

populations on 
non-federal 

lands 

 
TNC 
PVT 
CITY 

Monitor PTYH 
populations to 
document 
changes in status 
and distribution 

Maintain spring 
habitat that 
supports a self- 
sustaining and 
robust PYTH 
population 

Identify springs 
affected by this 
stressor to 
inform 
management 
needs 

Identify sites 
surveyed for 
PYTH each 
year, and results 
from those 
surveys 
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