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Executive Summary
In arid ecosystems, riparian vegetation communities and their associated perennial or nearperennial waters play an outsized role in their contribution to plant and animal species
richness. Many species that could not otherwise occur in arid regions depend on these riparian
systems, and many more species that are more widespread in their habitat preferences still
make important use of these ‘ribbons’ or ‘patches’ of green in an otherwise dry and challenging
landscape. One well recognized threat to aquatic plant and animal species in the desert
southwest is the invasion and establishment of nonnative aquatic plants and animals. These
invasions often results in negative impacts to native species, in many cases resulting in chronic
site-level extirpations and population reductions. This protocol outlines potentially damaging
invasive species that could impact key sites and native species on Pima County conservation
lands, as well as how Pima County will monitor the occurrence of these invasives.
A key part of Pima County’s Multi-species Conservation Plan (MSCP) includes the County’s
stewardship of its extensive network of open space, or conservation lands. The streams,
springs, and other riparian sites that occur on these lands are especially important to many of
the species that the County covers under its MSCP. Additionally, many of these conservation
lands are potential or allocated mitigation lands under the MSCP, and they therefore represent
the primary focus of Pima County’s Ecological Monitoring Program (EMP).
Pima County will use a variety of methods to monitor for the presence of invasive aquatic
species, including:




Assessments made during wet-dry mapping of perennial surface water, fish, and
leopard frog monitoring;
Regular tracking of observations recorded from a variety of species databases, such as
imapinvasives.org;
Regular communication and collaboration with conservation partners operating
within the same general area.

Riparian sites within the scope of this protocol are highly variable in their species composition,
relative importance towards maintenance of aquatic species diversity, relevant stressors or
impacts, and proximity to urban areas. Further, some aquatic sites are located on lands that
Pima County owns, versus those located on lands for which the County holds a grazing lease
from the Bureau of Land Management (BLM) or Arizona State Land Department (ASLD). The
status of land ownership dictates the scope of feasible management actions, including any
addressing of invasive species. Subsequently, Pima County’s natural resource managers will be
required to prioritize and weigh the relative costs and benefits of any potential responses to
the presence of aquatic invasive species. One key element of this protocol are guidelines
meant to inform County managers in evaluating the relative threat that a particular invasive
species may pose at a particular site and consequently to strategize use of limited resources in
management responses.
v

The realities imposed by the finite resources available for management and monitoring, as well
as the complexities of land ownership and regulations also highlights the critical role that
prompt communication, relationship development, and coordination concerning invasive
species play among the County’s local, state, and federal conservation partners. Pima County
will strive to maintain strong working relationships with these partners, with the goal of
leveraging the strongest possible aquatic invasive species management and monitoring
capabilities. For example, regardless of management decisions on the part of the County, all
observations of nonnative aquatic species will be reported to the Arizona Game and Fish
Department (AZGFD) and the U.S. Fish and Wildlife Service (USFWS) through annual reporting.
Additionally, for those invasive species that are not already known to occupy the area and for
which surveillance and early responses may be especially valuable, County staff will promptly
communicate these observations through the respective State and federal invasive species
programs.

vi

Acknowledgements
We thank our colleagues in Pima County for their past, current, and future due diligence in their
reporting of species of interest on Pima County open space lands. We also thank Pima County IT
GIS, especially Mike List and Pankaj Jamwal for their continual efforts to build and improve the
ecological monitoring program’s geodatabase, as well as for assisting the monitoring program
with other GIS-related needs like producing map products and providing assistance with digital
data collection best practices and hardware. We are grateful to Julia Fonseca, OSC, and Don
Swann, Saguaro National Park, for critical review of the material herein.

vii

Background and Objectives
In arid regions, riparian and aquatic habitats make up a relatively small part of the landscape,
yet they hold disproportionately high species diversity. These systems and are important not
only for aquatic species, but also for terrestrial species that may depend on riparian systems as
important habitats for foraging, movement, and shelter. Throughout the development of its
flagship Sonoran Desert Conservation Plan (SDCP) Pima County has long recognized the critical
role that aquatic habitats play in maintaining healthy ecosystems containing the full spectrum
of native plants and animals present in our region and where these habitats occur across the >
250,000 acres of conservation lands that Pima County provides stewardship over. The County
has, and continues to invest considerably in the acquisition and stewardship of these aquatic
and riparian resources where they occur.
Pima County’s Multi-species Conservation Plan (MSCP) is the vehicle by which the County
remains in compliance with its Section 10 Incidental Take Permit issued by the U.S. Fish and
Wildlife Service (USFWS) in 2016 (Pima County 2016). The MSCP covers 44 species of plants
and animals (Covered Species), including nine species considered to be obligate riparian species
(fishes, frogs, one snake species, and one plant species), as well as another eight species of
birds and mammals which are also dependent on riparian habitats, particularly where these
species occur in more arid regions.
Across Pima County, as well as more broadly throughout the southwestern United States,
aquatic and riparian-dependent species are under a variety of threats and in many cases have
experienced substantial declines and regional or local population extirpations. Indeed, federal
and state lists of endangered and threatened species are widely populated by fishes,
amphibians, reptiles, birds, and invertebrates that are dependent on riparian systems. Notable
threats impacting aquatic and riparian systems and the species that depend on them include
habitat loss, de-watering due to climate trends and human management and use, as well as the
introduction of nonnative plant and animal species that may rapidly reduce or eliminate
populations of native species. The introduction of nonnative and invasive aquatic species
(especially bullfrogs, crayfish, mosquitofish, as well as nonnative sportfish) have been especially
instrumental in causing range-wide declines and in some cases extirpations of native frogs,
fishes, invertebrates, and gartersnakes throughout Arizona.
Pima County’s ecological monitoring program (EMP) is a crucial part of the MSCP and it allows
the County to track the condition and effectiveness of its stewardship as well as the status of
Covered Species across County conservation lands. Specifically, most of the EMP’s efforts are
targeted towards existing and potential mitigation lands that Pima County has allocated or may
allocate as mitigation under its MSCP. One required element of the EMP is a protocol that
addresses surveillance for and potential responses to the presence of invasive aquatic species
across County lands. Additionally, Pima County’s MSCP identifies a set of changed
circumstances that could potentially arise and that would impact Covered Species or their
habitats (Table 7.1, MSCP). Several of these changed circumstances are related to potential
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impacts caused by invasive aquatic species which will be discussed in further detail below,
along with the County’s potential response to these problems.
The objective of this protocol is to create a roadmap by which invasive species presence in
aquatic habitats on potential or existing Pima County MSCP mitigation lands may be
identified as soon as possible after invasion (i.e. especially for those invasive species that
have not yet breached a particular habitat), to quickly and efficiently share this information
with local, state, and federal partners, and where feasible, to manage or eliminate the threat.
Furthermore, where feasible and compatible with other management-related goals, the
County will seek to maintain occupancy of perennial waters on County lands by the full range
of native aquatic species, including the target aquatic species, through protecting those
species that already occur there, as well as supporting the re-establishment of target aquatic
species as laid out in the Aquatic Species Management Plan (Powell and Fonseca 2019). Those
sites and species that are of particular importance to protect are highlighted below:





Ensure that native aquatic species persist at Cienega Creek Natural Preserve (CCNP)
and prevent CCNP from serving as a conduit for invasive aquatic species to reach the
headwaters of Cienega Creek within the Las Cienegas National Conservation Area
Ensure that native aquatic species persist and prevent the establishment of invasive
aquatic species (nonnative fish, crayfish) in Buehman and Bullock Canyons
Ensure the persistence of naturally colonizing1 Chiricahua leopard frog populations on
County lands

Aquatic features by area
Pima County’s conservation lands system is made up of > 250,000 acres of fee and leased lands
(for which the County holds a grazing lease) surrounding the City of Tucson (Figure 1). Aquatic
and riparian habitats on these lands that have permanent or almost-permanent surface water
include both supplemented and non-supplemented dirt stock tanks, springs, and stream
stretches. The Aquatic Species Management Plan provides an in depth inventory of these
features, as well as some of the native aquatic species that they harbor (Powell and Fonseca
2019). These sites broadly occur in both the Santa Cruz and the San Pedro River watersheds.
Here we follow Powell and Fonseca (2019) in organizing County conservation lands and the
aquatic features that they contain into four general areas based on similarities such as
hydrology, elevation, human presence, baseline and historical populations of target species
(Fonseca and Powell 2019)(Figure 1). Within these areas, key sites are highlighted and context
is provided for how they fit into the County’s Ecological Monitoring Program (EMP) and their
importance to native aquatic species.

1

Pima County may establish new populations of MSCP-covered species, including Chiricahua leopard frogs, through
translocations, but the County cannot guarantee these translocations will persist in perpetuity. These
translocations are a covered activity under the County’s MSCP.
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Figure 1. Perennial aquatic features on Pima County preserve lands. Modified from Powell and
Fonseca (2019).
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Cienega Valley
Aquatic sites on Pima County lands in this area are particularly important because they have a
high biodiversity and are currently occupied by, or contain potential habitat for, a number of
species covered by the County’s MSCP. Additionally, these aquatic sites are both occupied by
federally listed species (i.e., Gila topminnow, Gila chub, Chiricahua leopard frog) and connect
metapopulations in adjacent riparian habitats managed by other agencies. The EMP regularly
monitors conditions and status of riparian habitats on County lands here, including for the
presence of invasive aquatic species and for leopard frog monitoring.
Cienega Creek Natural Preserve
Pima County’s Cienega Creek Natural Preserve is centered on an approximately 9 mile stretch
of lower Cienega Creek that contains intermittent stretches of permanent surface water as well
as robust broadleaf deciduous riparian forest and mesquite bosque vegetation communities.
CCNP stands out among the County’s preserves for the extent of riparian habitat it contains, as
well as the number of MSCP covered species that occur within its bounds. Indeed, for several
species, this is the only property within the County’s preserve network where they currently
occur (e.g. Gila chub, Northern Mexican gartersnake), and for some species it is one of the most
important preserve properties in terms of anchoring large populations (e.g., western yellowbilled cuckoo, Gila topminnow, longfin dace, and lowland leopard frog). From the perspective of
invasive species management, CCNP is also important because it is one avenue by which
nonnative and invasive species could enter Cienega Creek from the Tucson metro area. From
here, there is potentially access to the upper reaches of Cienega Creek which currently has a
fully intact aquatic fish, amphibian, and reptile fauna and which has few to no known
established populations of invasive animals such as bullfrogs or crayfish.
There is a long history of monitoring that has taken place in Cienega Creek Natural Preserve,
extending back to the original acquisition of the property in 1984. Currently Pima Association of
Governments organizes a quarterly census of the extent of aquatic habitat in this preserve
(surveyors walk almost the entire extent of the preserve, downstream of Interstate 10), which
also includes observations of important aquatic species. EMP staff also assist in these quarterly
‘walk throughs.’
Dirt tanks and ponds – Sands and Clyne Ranch
Sands and Clyne Ranches have several dirt stock tanks that may regularly hold water during
parts of the year, but only Hospital Tank, on Clyne Ranch, is known to have held water
continuously for many years. Hospital Tank is also a historic site where both lowland and
Chiricahua leopard frogs have been noted, at different times. More recently, Chiricahua
leopard frogs have colonized and reproduced in this tank, from nearby populations on BLM
lands. This tank has been the target of a variety of management efforts targeted towards
removing nonnative bullfrogs, mosquitofish, and green sunfish. Most recently, the tank was
pumped dry in summer of 2019 to remove mosquitofish and bullfrogs. The many Chiricahua
leopard frog tadpoles present at this time were relocated to other nearby sites, whereas the
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juvenile and adult leopard frogs were either eaten by bullfrogs and other predators or
emigrated from the drying pond. Following heavy monsoon rains in 2019, Hospital Tank is
again full, and Chiricahua leopard frogs have already been reported to have re-colonized the
site (observed in September 2019).
Goat Well Pond is a lined and supplemented pond fed by a well that Pima County specifically
built for Chiricahua leopard frogs and other wildlife. Chiricahua leopard frogs colonized and
reproduced in this site in 2018. In 2019, many Chiricahua leopard frog tadpoles from Hospital
Tank were relocated into this site when that tank was drained for invasive species
management. Monitoring both of these sites for invasive species presence will be a perpetual
necessity.
Turney Spring – Clyne Ranch
Turney spring is a complex of four small features with some associated herbaceous riparian
vegetation within a single drainage. One of these features is a spring-fed pool that is large
enough to potentially be used by breeding amphibians. During June 2019 County staff
observed unidentified leopard frog tadpoles (probably Chiricahua leopard frog tadpoles) within
this pool. This site is not far from known Chiricahua leopard frog populations on BLM and
County land, and illustrates the importance that springs and other aquatic features have for
maintaining meta-populations of aquatic species on a landscape level scale. County staff
regularly monitor the status of this spring, including any observations of invasive species, during
regularly scheduled spring and seep monitoring.

Tucson Basin
Middle Santa Cruz River
Most of the native aquatic organisms that were historically present in the portion of the Santa
Cruz River in Tucson have been extirpated for a variety of reasons including habitat
modifications/loss and invasive species presence. Importantly, what used to be a perennially
flowing river is no longer perennial in its lower reaches. However, highly treated effluent
released from two County wastewater treatment plants allows for sections of the middle Santa
Cruz River to flow year-round, though only some of this effluent-derived aquatic habitat passes
through land that is owned by the County. Much of this aquatic habitat passes through land
owned by the City of Tucson, which is out of the purview of this monitoring program. The City
of Tucson and Tucson Water have recently begun releasing treated effluent in the Santa Cruz
River in downtown Tucson (between Silverlake Road and Congress Street) which may also
create suitable aquatic habitat for some species.
The Sonoran Institute (with funding from Pima County Regional Flood Control District and
Regional Wastewater Reclamation Department) coordinates a variety of partners to monitor
fish presence and diversity at four sites in the middle Santa Cruz River, on an annual basis. In
most years, EMP staff assist in this monitoring, otherwise this site is not included in annual
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mapping of aquatic habitats (this is considered a supplemented site) or in leopard frog
monitoring (which are not known to occur in the river channel).
Due to its proximity to a large urban center with a variety of ponds that are actively maintained
for sportfish as well as water features on private land, the Santa Cruz River is highly vulnerable
to being invaded by additional invasive species. Nonnative aquatic species such as bullfrogs,
common carp, green sunfish, black bullhead, and mosquitofish are already well established
here and unlikely to be eradicated. Sightings of additional, yet unestablished invasive species
such as quagga mussels or apple snails, would be a significant observation, however. Unlike for
many already established invasive aquatic species for which eradication is not likely to be
feasible or successful, an early and targeted response could potentially limit or eradicate newly
detected aquatic invasive species before they become established, pending a rapid and
coordinated response. Unique among sites, Gila topminnow, following natural recolonization of
the effluent-supported reach of the middle Santa Cruz River in 2017, have occurred with the
much more abundant mosquitofish over the last two years.
Managed ponds
Pima County manages several permanent ponds (supplemented) within the Tucson Basin, and
most of these features are located in or near urban areas and frequently visited by the public.
These urban areas include several lakes and ponds that Arizona Game and Fish Department’s
collaborative Santa Cruz Watershed Management Plan highlights as being managed as urban
fisheries. Consequently, these features are intensively stocked with a variety of sportfish
species, particularly channel catfish, largemouth bass, sunfish, crappie, and during the winter,
rainbow trout. Because these waters are managed as sport fisheries, they will be a permanent
avenue for potential invasion by invasive aquatics. However, most of the urban waters are
relatively isolated from water bodies currently containing native aquatic species. Most of these
pond sites on County lands are not regularly monitored by EMP staff (KERP ponds, Canoa
Historic Pond), though most are visited sporadically by other County staff in the course of their
duties. Further, in most cases, these sites are not considered to be important sites for the
maintenance of native aquatic species, with the exception of Agua Caliente Park and Catalina
Regional Park ponds (see below). Novel observations of nonnative aquatic species not known to
be present elsewhere in Pima County are most likely to come from sites such as this, through
communication with partners, the public, or other County staff.
Managed ponds – Agua Caliente Park, Catalina Regional Park, Roger Road, Mission Garden
Permanent ponds in Agua Caliente Park, Roger Road nodal park, and Catalina Regional Park are
either currently occupied by native aquatic species covered by the County’s MSCP (lowland
leopard frog; Catalina Regional Park) or are targeted for native aquatic species restoration
pending pond rehabilitation and nonnative species removal efforts (Gila topminnow, longfin
dace; Agua Caliente Park and Roger Road Pond). Catalina Regional Park ponds are included in
the sites that EMP staff monitor leopard frogs in, and pending any native fish restoration at
Agua Caliente Park and the Roger Road Pond, County and AZGFD staff will regularly monitor fish
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population status at Agua Caliente Park. Mission Garden features a historic representation of
an irrigation canal that Gila topminnow were introduced to in 2019. Pima County owns the
Mission Garden property, but the non-profit Friends of Tucson’s Historic Birthplace manages
the property, resulting in the County having a minimal role in invasive species management at
this particular feature.

San Pedro Valley
San Pedro River tributaries
There are several intermittent and perennial stretches of stream flow on Pima County
conservation lands (including both fee and leased lands) on the east side of the Santa Catalina
and Rincon Mountains within the San Pedro River basin. Edgar, Buehman, and Bullock Canyons
all have some degree of intermittent and perennial flow during the hottest and driest part of
the year (June), whereas upper and lower Espiritu Canyon have an annually variable set of
tinajas and pools, some of which come and go as they are alternately scoured out or
sedimented in by heavy flow events. However, during June there are always at least some
areas with permanent tinajas in this canyon, particularly in the lower reaches. Youtcy Canyon
wash has some perennial stretches fed by spring flow, as well as several tinajas that reliably
hold water.
All of these stream stretches represent regionally important riparian habitat for many plant and
animal species (Buehman Canyon in particular, is one of the most important remaining riparian
habitats in the lower San Pedro River drainage), as well as anchoring important populations of
one or more MSCP-covered aquatic species. The AZGFD has recently stocked the endangered
Gila topminnow into Edgar Canyon, and Buehman and Bullock Canyons have resident
populations of native longfin dace. Lowland leopard frogs occur in all of these streams, which
serve as an important metapopulation network. EMP staff visit all of these locations annually
during a June census of perennial aquatic habitats on County lands (wet-dry mapping), as well
as during triennial leopard frog monitoring efforts. All of these streams experience frequent
scouring flows subsequent to heavy rains, which are not conducive to establishment of some
invasive species such as bullfrogs, crayfish, and some species of aquatic plants. As of 2019
there are no known invasive aquatic animals that have established in these systems. In 2000,
green sunfish were observed in several pools in Espiritu Canyon, but monitoring efforts have
not documented this species since then (Fonseca, personal communication). Though no longer
extant, past monitoring shows that green sunfish, goldfish, and mosquitofish were both present
at one time in parts of Buehman Canyon, showing that some invasive animals could become
established again, and highlighting the importance of continued monitoring (Malusa and Porter
1990).
Dirt tanks and ponds
Many dirt stock tanks occur across County lands in this area of active ranch lands. However, the
majority of these dirt tanks do not hold permanent water and are not considered to be
important features for the maintenance of native aquatic species. These dirt tanks are only
7

opportunistically monitored by EMP staff, but many do receive episodic visitation in the course
of other work priorities which is one venue for reporting incidental observations on aquatic
species presence. Additionally, the Bingham Pond is a large well-fed pond currently part of a
life estate that is stocked with sportfish and not managed for native species, nor monitored by
EMP staff.

Altar Valley
There are many dirt stock tanks and one series of perennial tinajas (Sparkplug Tank Canyon
Wash) that occur on County lands in this area. Only a few stock tanks maintain permanent or
near-permanent water, including Cerro Colorado Tank, Hopkins Tank, Buckelew Farms Pond,
and Verdugo Pond. Though used by a wide variety of species, including desert-dwelling toads,
none of these sites are currently occupied by native aquatic fishes, frogs, or reptiles. However,
dirt tanks on Buenos Aires National Wildlife Refuge are currently occupied by Chiricahua
leopard frogs, and the potential exists for these frogs to naturally colonize other tanks, such as
the nearby Hopkins Tank on the County’s Rancho Seco. No known aquatic invasive species are
known to occupy these features, with the exception of bullfrogs that have been observed in
Sparkplug Tank Canyon wash. County staff periodically visit many of these features and any
incidentally observed native or nonnative aquatic species will be reported through these
means.

MSCP changed circumstances
All USFWS habitat conservation plans, including the MSCP, need to include an accounting of
and assessment of potential responses to what are called ‘changed circumstances.’ Changed
circumstances are any changes in a situation that may impact a species or its habitat covered by
a habitat conservation plan. These are changes that are realistic and that may be planned for
(these are not the same as unforeseen circumstances, like civil unrest) and a complete list is
included in Table 7.1 of the MSCP (Pima County 2016). Several of the changed circumstances
are directly tied to the introduction of nonnative aquatic species and their potential to have
negative impacts to species covered by the County’s MSCP through degradation of habitat or
direct impacts through competition, predation, or disease. These include both invasion of
nonnative aquatic species into Cienega Creek or other aquatic sites through the use of Central
Arizona Project (CAP) canal water as well as from sources other than CAP-derived water. The
potential responses of the County in these cases are varied (see Table 7.1, MSCP for a complete
list) and include working with partners to implement a contingency plan, assessing any
potential negative impacts to covered species in Pima County, managing stock tanks with
invasive species on County lands, attempting to eradicate invasives at certain sites, and
engaging in public outreach and education on the issue. Pima County reports all changed
circumstances to the USFWS as they are identified, and will work with the USFWS as well as
State and local partners on the best response strategy as the situation may dictate.
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Arizona regulations concerning aquatic invasives
Arizona law defines aquatic invasive species as “any species that is not native to the ecosystem
under consideration and whose introduction or presence in this state may cause economic or
environmental harm or harm to human health.” This definition does not include any nonnative
species lawfully or historically introduced for sport fishing or any species introduced by AZGFD
or other entities that is pursuant to this title (A.R.S. 17-255). The most recent list of aquatic
invasive species as classified by Arizona includes species that have been confirmed in the State
and those species which have not been confirmed but which pose an imminent threat (Table 1).
In addition to regulating the use and movement of watercraft, vehicles, conveyances, or other
equipment that has been in contact with a list of waters infested with invasive species, state
law prohibits possession, transport, release, or any commerce any of the species listed in Table
1 within Arizona. More generally, AZGFD regulations also include an extensive list of Restricted
Live Wildlife (Article 4. Section R12-4-406; https://s3.amazonaws.com/azgfd-portalwordpress/PortalImages/files/rules/Laws%20and%20Rules%20Book.pdf) whose possession or
release is prohibited save for under permission from the Department. Included on this list are
various aquatic species, including many nonnative fishes, turtles, and invertebrates.
Table 1. List of aquatic invasive species in Arizona, as defined by State law and outlined in Director’s
Order 1 – R09/18.
Common Name
Scientific Name
Status in Arizona
Status in Pima County
Bighead carp
Aristichthys nobilis
No occurrence
Not known
Black carp
Mylopharyngodon piceus
No occurrence
Not known
Silver carp
Hypophthalmichtys molotrix
No occurrence
Not known
Apple snail
Pomacea spp.
Present
Not known
Golden mussel
Limnoperna fortunei
No occurrence
Not known
New Zealand
Potamopyrgus antipodarum
Present
Not known
mudsnail
Quagga mussel
Dreissena bugensis
Present
Present
Zebra mussel
Dreissena polymorpha
No occurrence
Not known
Red claw crayfish
Cherax quadricarinatus
No occurrence
Not known
Rusty crayfish
Orconectes rusticus
No occurrence
Not known
Snakehead fish
Channa spp./Parachanna
No occurrence
Not known
species
spp.
Spiny waterflea
Byothrephes longimanus
No occurrence
Not known
Fishhook waterflea
Cercopagis pengoi
No occurrence
Not known
Didymo or rock
Didymosphenia geminate
Present
Not known
snot
Giant Salvinia
Salvinia molesta
Present
Not known
Golden algae
Prymnesium parvum
Present
Present
Hydrilla
Hydrilla verticillata
Present
Not known
Water hyacinth
Eichhornia crassipes
Present
Present
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Crayfish are considered restricted live wildlife and some species are considered aquatic invasive
species. The most common crayfish species in Pima County, however, the Northern crayfish, is
not considered an aquatic invasive species under Arizona law. With some exceptions, crayfish
are only allowed to be trapped and used as bait within the water body from which they came
from, and may not be moved to a different water body. In some parts of the state there are
exceptions to this rule, but that does not include Pima County. Bullfrogs are also restricted live
wildlife species, but those held in private ponds and tanks (as well as fish) are not considered to
be State property, unlike other wildlife species. Under State law, mosquitofish are neither
considered an aquatic invasive species or included on the Restricted Live Wildlife list. Their
possession and movement for use as bait is a permitted action.
Additional information on aquatic invasive species and their management in Arizona may be
found on the Arizona Game and Fish Department’s webpage at
https://www.azgfd.com/fishing/invasivespecies/. Information on the Department’s Santa Cruz
Watershed Management Plan may be found at
https://azgfd.maps.arcgis.com/apps/Cascade/index.html?appid=452a79fb9e2a438aa0bda7184
de0225a. A major goal of this plan includes the recovery and protection of native aquatic
species in this area. The area addressed by this plan includes many of Pima County’s lands, and
where appropriate Pima County will work with AZGFD to monitor and manage invasive aquatic
species.

USFWS Aquatic Invasive Species Program
The USFWS has created an Aquatic Invasive Species (AIS) Program housed in the Service’s
Fisheries Program office (https://www.fws.gov/fisheries/ANS/ANS.html). This program
supports aquatic invasive species coordinators who work with private, local, and state partners
on a regional scale to implement and respond to aquatic invasives. On a more local scale, the
Service staffs aquatic invasive species coordinators at regional USFWS offices. Arizona’s aquatic
invasive species coordinator is housed in the Region 2 office in Albuquerque, New Mexico. The
USFWS also has an Arizona Fish and Wildlife Conservation Office (AZFWCO) in Pinetop, Arizona,
that is responsible for aquatic species monitoring in Arizona.
As part of the program, an extensive set of risk assessments for various aquatic species are
provided in an online library, as well as supporting an online platform to report invasive species
sightings through the USGS Nonindigenous Aquatic Species (NAS) database and alert system
(https://nas.er.usgs.gov/SightingReport.aspx). Additional activities include devoting resources
towards public education and outreach, monitoring, rapid response actions, and contributing to
an intergovernmental organization dedicated to the prevention and control of invasive aquatic
species, the Aquatic Nuisance Species (ANS) Task Force
(https://www.anstaskforce.gov/default.php). The ANS Task Force itself provides many
resources concerning managing invasive aquatic species.
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U.S. Bureau of Reclamation aquatic species monitoring
As part of mitigation efforts related to impacts to native fishes by the Central Arizona Project
(CAP) water delivery system, the Bureau of Reclamation (BOR) is responsible for monitoring the
CAP canal and primary connected waters every five years, primarily for aquatic invasive species
surveillance. Included in this monitoring effort would be portions of the CAP and associated
pumping stations within and near Pima County. There are also monitoring requirements
targeting native fish species in select streams within the Gila River Basin. Currently, BOR
monitors for native fish occupancy and invasive species presence in Cienega Creek on Pima
County’s Cienega Creek Natural Preserve every five years.

Invasive species of interest
There are many invasive aquatic species that have already become established or have the
potential to become established in the waters that are covered by this plan, and both USGS NAS
aquatic species database and information portal and the USFWS AIS program provide
information on a wide variety of these species. Some species are known or suspected to be a
threat even if they have not been documented in Arizona waters. There may be additional
species that are not known to be a threat currently, that in the future could prove to be
detrimental, and County monitoring staff will keep abreast of the current state of knowledge
concerning these threats. Species of plants and animals listed below are known or suspected to
be particularly likely to impact the aquatic habitats on County lands. Many of these species are
included in Arizona’s Aquatic Invasive Species Management Plan (AZGFD 2011). See Appendix B
for a more detailed status of these aquatic invasives across County open space lands.
Observations of invasive aquatic species that are not outlined below will also be reported to
USFWS and AZGFD Aquatic Invasive Species coordinators, and evaluated on an individual basis
for what if any action is required. A variety of other nonnative plant species have a high
potential to, or are already impacting riparian systems in Pima County, many of which are
plants that also grow in upland areas (i.e., not only restricted to riparian/aquatic systems).
Examples include onion weed (Asphodelus fistulosus), fountain grass (Pennisetum setaceum),
and tamarisk (Tamarix ramosissima), among others. These are covered in Pima County’s
invasive plant species protocol (Webb 2020).

Vertebrates
American bullfrog (Lithobates catesbianus)
Worldwide, bullfrogs are considered to be one of the most ecologically problematic invasive
species. This species is native to the United States and eastern Canada east of the Mississippi
River, but has been deliberately, as well as unintentionally, introduced throughout the world.
Native aquatic species in Arizona have been particularly hard hit by the presence of this species
and its rapacious appetite for anything that can fit into its mouth.
Bullfrogs are currently not known to be established and reproducing in many of Pima County’s
most important aquatic habitats, partially because many of these systems experience heavy
scouring events subsequent to winter and summer rainfall, something which bullfrogs are not
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well equipped to deal with. For example, bullfrogs are sporadically, but regularly observed in
the Cienega Creek Natural Preserve (CCNP), but these individuals seem to be originating in
neighboring ponds on private property, they are not known to be reproducing within CCNP.
However, bullfrogs are widely established in many permanent waters on private and public
lands in eastern Pima County, and are known to occur and be reproducing in some sites on
County land, only some of which are regularly monitored.
Rio Grande leopard frog (Lithobates berlandieri)
This large species of leopard frog, native to southeastern New Mexico, Texas, and parts of
Mexico is widespread and well-established in the Lower Colorado River and lower Gila River
drainages in Arizona (extending south and west of Phoenix) and southern California, and has
occurred there since at least the 1970s. It was likely accidentally introduced as tadpoles mixed
in with stocked fishes from Texas (Rorabaugh et al. 2002). There are no confirmed cases where
this species’ distribution overlaps that of native leopard frogs, though Rio Grande leopard frogs
are known to occur near extant lowland leopard frog populations near Lake Pleasant
(Rorabaugh 2013). There is currently not an active monitoring program for this species, though
its population is thought to be expanding. It could have a detrimental impact on native leopard
frogs through predation, competition, and/or hybridization. This species is also better able to
coexist with nonnative fishes, crayfish, and bullfrogs (all species that it is sympatric with in its
native distribution). It is not likely that a casual observer would be able to differentiate
between native and nonnative leopard frogs. This species has not been documented in Pima
County.
Southern leopard frog (Lithobates sphenocephalus)
The southern leopard frog is native to broad swaths of the eastern United States and is not
known to be established in Arizona, though there are established nonnative populations in
California. In 2015, this species was successfully eradicated from two ponds in the Huachuca
Mountains, in native Chiricahua leopard frog habitat. This species could be easily introduced
into an area through tadpoles contaminating aquatic plants in backyard ponds, or through
intentional introductions as an addition to garden ponds. It is not likely that a casual observer
would be able to differentiate between native and nonnative leopard frogs. This species has
not been documented in Pima County.
African clawed frog (Xenopus laevis)
This obligatory aquatic species of frog occurs in Africa, but has been introduced and successfully
established populations in isolated parts of Arizona and southern California. This frog was
imported from Africa in large numbers during the 1940s and 1950s for laboratory studies,
including for use in human pregnancy testing. This frog is also thought to be a natural host for
the devastating amphibian pathogen Batrachochytrium dendrobatidis (Bd or chytrid), and is
hypothesized to be involved with the spread of this fungus worldwide (USFWS 2015). The
species remains an important and widely used animal in the laboratory, though its possession in
Arizona is prohibited except under special license. There has been a reproducing population of
this frog in the golf course ponds at Arthur Pack Regional Park since the 1960s, with
observations as recent as 2015 (Dawson 2015). Additionally, older reports (1997) exist of
specimens in the Reid Park golf course ponds, but the current status of this other population is
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not known. There are no other known, established populations of this frog in Arizona. This
species is likely not well equipped to disperse across large expanses of desert, but the danger of
the established frogs at Arthur Pack is their potential to be captured and moved to other sites
by unknowing or curious persons.
Barred tiger salamander (Ambystoma mavortium mavortium)
The barred tiger salamander, particularly in its larval form (often called waterdogs), is
commonly used as live fish bait and subsequently has become established outside of its native
range, including in parts of Arizona. The Sonoran tiger salamander subspecies (Ambystoma
mavortium stebbinsii) is federally listed and occurs in only a small part of southern Arizona,
centered on the San Raphael Valley. There is also an additional native subspecies of tiger
salamander on the Mogollon Rim (Ambystoma mavortium nebulosum). Introductions of
nonnative forms of tiger salamander are a threat to the rare Sonoran subspecies due to
hybridization and disease transfer. With a valid Arizona fishing license anyone can import,
move, or possess live waterdogs or metamorphosed adults (i.e., for use as fish bait), except for
that portion of Santa Cruz and Cochise County where Sonoran tiger salamanders may occur.
This does not include any of Pima County’s conservation lands. Nonnative barred tiger
salamanders have been observed and removed from various stock tanks on the north side of
the Tortolita Mountains, Buenos Aires National Wildlife Refuge, as well as from stock tanks
along Redington Road in the Santa Catalina Mountains. The current status of these populations
are unknown. During a 2002 herpetofauna inventory biologists observed more than 100 tiger
salamanders during nocturnal road surveys near Pima County’s Avra Valley Waste Water
Treatment Facility (Harris Environmental Group, Inc. 2003). Construction at this site in 2007
removed the two deep ponds that salamanders reproduced in, replacing them with multiple
shallow ponds and eliminating salamander breeding habitat (Higgins 2011). Though the current
status of this population is unknown, salamanders are likely no longer reproducing at this site;
however, there may still be deep and permanent waters in the form of stock tanks on private
lands and the City of Tucson’s Southern Avra Valley Storage and Recovery Project ponds that is
also nearby. They have also been observed on the Loop trail adjacent to the lower Santa Cruz
River in Tucson.
Watersnakes (Nerodia fasciata/Nerodia sipedon)
The southern watersnake and the common watersnake are both species of snake native to the
eastern United States that have become established in parts of California. These snakes occur
in riparian and aquatic habitats and feed on a variety of prey, most commonly including
amphibians and fishes, and they are a threat to native fishes, amphibians, and reptiles. The
southern watersnake was recently (2015) found to have become established in the Mittry Lake
area near Yuma, Arizona, and poses a direct threat to a variety of native species should it
spread further into the Colorado River system. This species is not known to occur in Pima
County, but it represents a potentially invasive species that could impact native aquatic species
on County preserves given how common it is in the pet trade. Snakes in the genus Nerodia are
not included on the AZGFD list of Restricted Live Wildlife.
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Mosquitofish (Gambusia affinis)
Mosquitofish have been widely moved around into water bodies beyond their native
southeastern United States range, and are a common cause of decline and/or extirpation of
small native fish such as Gila topminnow. They may also have negative impacts on some
species of frogs via direct predation on eggs or small larvae. Nonnative mosquitofish and the
endangered native Gila topminnow are very difficult to differentiate in the field, and may
require specimens to be captured and closely examined by someone who is aware of the small
morphological differences between the two species. Their invasion and establishment in
Cienega Creek Natural Preserve would be an ecological catastrophe and would open the door
for the specie’s continued upstream movement into the upper portions of Cienega Creek.
Mosquitofish are widely used in private ponds, occur widely in urban and other waters in
eastern Pima County, and are established in several aquatic habitats on County preserve lands.
Green sunfish (Lepomis cyanellus)
Green sunfish are native to the Mississippi River drainage in the Midwest, naturally occurring as
far west as parts of eastern New Mexico and Colorado. Through accidental introductions
through the stocking of similar bluegill, or intentional releases, this species has spread widely in
aquatic habitats large and small, throughout the western United States. This fish is a voracious
predator on smaller fishes and larval amphibians, as well as being an efficient competitor for
larger native fishes, and has been responsible for local extirpations or declines of native aquatic
species in parts of Arizona. Similar to mosquitofish, the establishment or movement through
Cienega Creek Natural Preserve would prove disastrous not only for native aquatic fauna in
lower Cienega Creek, but could allow this invader to gain entry into upper portions of Cienega
Creek as well. While the natural streams that are routinely surveyed by staff during wet-dry
mapping have not yielded any observations of green sunfish, this species is established or has
been recently observed in several aquatic habitats on County preserve lands (as well as widely
across other urban waters).
Nonnative game fish
Other species of traditional ‘warm water’ game fish are commonly transported and released
intentionally or unintentionally, and are widespread in Arizona’s water bodies. Permanent
lakes and ponds, particularly those well-visited by the public, are those that are most likely to
have various game fishes, often stocked intentionally for sportfishing. Arizona Game and Fish
Department maintains three put-and-take lakes in its Urban Fishing Program that are located
within Tucson. These are Silverbell Lake (Christopher Columbus Park), Kennedy Lake (Kennedy
Park), and Lakeside Lake (Chuck Ford-Lakeside Park). Several other waters outside of Tucson
are stocked for public fishing as well, including Sahuarita Lake and Rose Canyon Lake.
Additionally, many waters in other parks, golf courses, and private property may be stocked
with a variety of fishes. In most cases, nonnative game fish are not compatible with the
continued existence of robust populations of native frogs and fishes. Many aquatic sites on
County lands are not optimal for long-term occupancy of these sportfish for reasons such as
small size and tendency to have scouring floods. Many of the features that have potential to
harbor established populations of game fish are not regularly monitored by EMP staff (i.e.,
KERP ponds and Canoa Pond). Of note are extensive pond restoration and nonnative species
removal efforts that are pending completion at Agua Caliente Park ponds, previously a site with
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significant numbers of nonnative fish species. Largemouth bass (Micropterus salmoides),
bluegill (Lepomis macrochirus), black bullhead (Ameiurus melas), and carp (Cyprinus carpio) are
some of the more commonly encountered species.

Invertebrates
Northern crayfish (Orconectes virilis)
The northern crayfish is currently established in many locations in Arizona, including some parts
of Pima County, such as Rose Canyon Lake in the Santa Catalina Mountains. Observations of
crayfish in ponds located in public parks in Tucson (Kennedy Park and Christopher Columbus
Park) are also likely this species. Arizona does not have any native crayfish species, and the
northern crayfish has spread due to the frequency with which it is moved around different
water bodies as fishing bait, as well as under its own power of dispersal once reaching a site.
This species has proven to be extremely detrimental to native fish, amphibians, and reptiles due
to direct predation and its ability to alter the habitat through its burrowing and herbivory of
aquatic vegetation. Northern crayfish are mostly likely to become established in larger, more
lentic waters; they do not often become established long-term, in streams that regularly
experience scouring floods. Nonetheless, the presence of any crayfish in Cienega Creek Natural
Preserve must be taken seriously as the species, should it become established, would have
negative impacts on native fishes, frogs, and reptiles both in lower and upper Cienega Creek.
Other species of crayfish like the western plains crayfish (Faxonius causeyi) and the red swamp
crayfish (Procambarus clarkii) have been documented at individual sites upstream of County
lands, Parker Canyon Lake and the San Pedro River National Conservation Area, respectively
(Moody and Taylor 2012; Smithsonian Institution 2014). The rusty (Faxonius rusticus) and the
red claw (Cherax quadricarinatus) crayfish are additional species with a high potential for
invasion in Arizona, but which have not been confirmed in the state. Arizona Game and Fish
maintains the latter two species on a ‘watch list’ of potentially invasive species that could
become established in Arizona. The casual observer is not likely to be able to differentiate
among crayfish species. An unconfirmed observation of a crayfish in CCNP during 2015 was
investigated during a follow up survey, but was not confirmed.
Apple snail (Pomacea sp.)
Several species of apple snail, native to South America, are invasive and have spread in aquatic
systems throughout several states. These are large aquatic snails, that can reach over 3 inches.
The channeled or golden apple snail has become established in parts of the Salt River and parts
of the lower Colorado River. This tropical species can survive in a variety of aquatic habitats,
and can withstand long periods of desiccation. These snails are spread through accidental or
intentional introductions from the aquarium trade, as well as through introductions for human
consumption. Apple snails can carry parasites harmful to humans, and are not a recommended
food source. They feed on aquatic vegetation and pose a threat to native snails and other
invertebrates. There are currently no known populations on County lands. A bleached shell
belonging to this species was found on County land on the east side of the Tucson Mountains,
and could have originated from Kennedy Park Lake, which was not far away (J. Sorensen, AZGFD
Invertebrate Program Manager, personal communication to I. Murray). Due to its large size as
well as its unique habit of laying large clusters of bright pink eggs above the water line on reeds
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and cattails, infestations of this species are likely to be noticed. Any observations of live
individuals on County lands should be followed up on and early elimination accomplished
through partnership with AZGFD.
Chinese mystery snails (Cipangopaludina chinensis malleata)
These golf ball-sized snails have long been a popular addition to aquariums and garden ponds
and have consequently become established in many locations outside of their native range. The
impacts that this detritivore may have on native aquatic mollusks are not clear, but it may have
negative impacts on native species through competition and its superior ability to resist crayfish
predation, relative to native snails. The Chinese mystery snail broods its eggs internally, and
gives ‘live birth’ to fully developed snails. It is established in Salt River Project (SRP) canals in
Tempe, AZ, as well as the Bubbling Ponds Fish Hatchery in Cornville, AZ. One individual was
also collected from a pond on the University of Arizona campus in 1965, but additional
information on the pond’s location is not provided. Young and Boyarski (2012) report on
northern Mexican gartersnakes attempting to feed on this species at Bubbling Ponds, and
document snakes getting their mandibles stuck between the snail’s shell and operculum,
potentially leading to death. This snail species is on the AZGFD list of Restricted Live Wildlife.
There are no known occurrences on Pima County lands, but a large aquatic snail observed by a
citizen in 2019 at Tucson’s Silverbell Lake (Christopher Columbus Park), may be of this species.
This observation is awaiting confirmation.
Red-rim melania (Melanoides tuberculata)
These African and Asian snails are established in multiple sites in Arizona, including SRP canals,
the lower part of the Salt River, Lake Havasu, and in the lower Colorado River near Yuma. The
red-rim melania, or Malaysian trumpet snail, is a common in the aquarium hobby, and likely
became established through direct release or indirectly through aquarium plants. This species
reproduces mainly via parathenogenesis (i.e., clonal reproduction). Fully developed snails
hatch from internally brooded eggs. The red-rim melania can competitively displace native
snails in some cases, a fact leveraged during its use as a bio-control method to reduce snail
species hosts for schistosomiasis. It is also an intermediate host for a nonnative fish trematode
that has the potential to harm some native fishes (USFWS 2012). This conical, mid-sized aquatic
snail species is likely to be noticed, especially if it has built up to high population densities at a
site. Casual observations indicate that this species may be present in some aquaculture tanks
at the Arizona Sonora Desert Museum, but there are no other reports of this species from Pima
County.
New Zealand Mudsnail (Potamopyrgus antipodarum)
This small aquatic snail species poses a threat to Arizona’s native aquatic snails through
competition. It is easily spread through both natural means, as well as through fishing and
boating equipment. This small species (4-6 mm) reproduces asexually, and is not as likely to be
casually observed and flagged as a potentially nonnative/unusual observation, as compared to
larger and flashier aquatic snails such as the apple snail. This species can build up to large
population densities that make up the majority of local macroinvertebrate biomass, and can
consume the majority of the epiphytic diatoms in a system, thus directly competing with native
macroinvertebrates that may feed on the same things (Shannon et al. 2002). Importantly, this
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species is largely passed through the digestive tracts of fishes completely undigested, and thus
makes a relatively small contribution to local food webs. In Arizona, the mudsnail has been
established in the Colorado River and its tributaries below the Glenn Canyon dam, as well as
recent observations from AZGFD’s Page Springs Fish Hatchery and adjacent Oak Creek. There
are no known observations on County lands, but should it gain a foothold in our area, it could
not only negatively impact aquatic habitats where found, but also be a source population for
infestation of other aquatic habitats, on and off County lands where it could be detrimental to
native snails such as springsnails.
Quagga/Zebra mussels (Dreissena bugensis/Dreissena polymorpha)
These two closely related mussel species are native to Eurasia, and via discharge of ballast
water from ships became established in the Great Lakes during mid-1980s. From there, both
species have spread widely given their propensity to survive periods of dessication while
attached to boats or boating equipment as well as by spreading the free-living larvae in
transported water (e.g., bilge water, bait buckets). Not only are the dense colonies of this
species often a maintenance nightmare for any sort of pumping station or equipment requiring
unimpeded flow of water through intake pipes, but the filter feeding nature of these mussels,
combined with their high densities, represents a significant alteration of aquatic food webs
through their consumption of substantial amounts of phyto- and zoo-plankton. The quagga
mussel is established in several Arizona lakes, including Lakes Mead, Pleasant, and Havasu. The
Central Arizona Project (CAP) canal system and pumping stations also have quagga mussel
infestations, and the species has been observed in the CAP canal as far south as the Brawley
pumping plant (west of the Tucson Mountains) in 2017. The zebra mussel is not known from
Arizona yet. Neither species has been confirmed from the Santa Cruz River.
Asian Clams (Corbicula fluminea)
This small, invasive bivalve has long occurred throughout the United States, and it too may
cause significant economic damage through clogging water intake pipes, as well as potentially
disrupting aquatic food webs through rampant filter feeding of plankton. In Arizona the species
is well established in the Agua Fria, Colorado, Gila, Salt, and Verde River systems, as well as
many canals in Maricopa County. It undoubtedly also occurs in other water bodies as well. In
eastern Pima County, they have been observed in Kennedy Park Lake, as well as Tucson’s
Central Avra Valley Storage and Recovery Project recharge basins. This species may also occur
in other urban lakes in Tucson, and may yet appear in the lower Santa Cruz River.

Plants
Potential – not yet established
Purple loosestrife (Lythrum salicaria)
Purple loosestrife is an invasive European perennial plant that has established itself in most
states. This marsh plant can form thick, monotypic stands in marshes and on shorelines,
crowding out native species and negatively impacting various wildlife species. Arizona has
eliminated purple loosestrife, and is the only state without an established population (AZGFD
2011). A targeted and rapid response must be mustered following any observation of this
species on County preserve lands, particularly in Cienega Creek Natural Preserve or the lower
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Santa Cruz River. We note that the native California loosestrife, Lythrum californicum, occurs at
Cienega Creek Natural Preserve as well as in other riparian habitats in this area, and care must
be taken to not mistakenly remove the native.
Established in Arizona
Giant salvinia (Salvinia molesta)
This South American fern grows floating on the water’s surface, and can quickly form dense
mats, blocking sunlight from penetrating the surface, and compromising oxygen levels. Giant
salvinia has invaded some areas on and near the lower Colorado River in Arizona (i.e., Imperial
National Wildlife Refuge) as early as 1999, and is actively being managed. In 2003 a biological
control agent, the salvinia weevil was released, which has contributed towards the control of
the plant. Additionally, cold winter temperatures knock back infestations of this plant. Though
there are no known occurrences in Pima County, continued vigilance is important.
Hydrilla (Hydrilla verticillata)
Hydrilla, a common water garden and aquarium plant, grows underwater, rooted into the
substrate. Additionally, broken off pieces of stem can move with the flow of water and grow
into a new plant. This species is prohibited in Arizona, but has been detected in multiple parts
of the state, most commonly in the metro Phoenix area, but is not widespread. There are
isolated observations that have been reported on Natureserv’s imapinvasive program in the
urban Tucson area, and it likely occurs in some of the urban ponds and lakes. There are no
known infestations of it in natural systems on County preserve lands.
Brazilian elodea (Egeria densa)
Elodea is a South American species that also grows submerged in the water and is a popular
aquarium plant. It is present in Arizona, though not widespread, particularly in Pima County,
where the few observations are decades old. There are no known occurrences on County open
space lands.
Parrotfeather (Myriophyllum aquaticum)
Parrotfeather, or parrotfeather watermilfoil is an invasive South American plant that grows
leaves that occur submerged in the water, as well as leaves that are above the water
(emergent). It is widely used as a water garden or aquarium plant. It has been observed in
Arizona, but is not known to occur on County preserve lands.
Eurasian watermilfoil (Myriophyllum spicatum)
This Eurasian species is an invasive in lakes and ponds throughout much of the United States,
and grows submerged in the water column. It has been documented in Arizona, including in
Pima County, but these isolated observations are not recent. However, it has been flagged as
being potentially an issue by the AZGFD invasives plan. There are no known populations on
County preserve lands.
Curly leaf pondweed (Potamogeton crispus)
Curly leaf pondweed is widely invasive outside of its native Eurasia. This plant can form thick
mats underwater, and has noticeably wavy leaf margins, serving as a convenient field marker. It
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has proven to be a problem in some parts of Arizona, but no known populations occur in Pima
County, or on County preserve lands.
Water hyacinth (Eichhornia crassipes)
This is a floating flowering plant originally from Brazil, but long established in the southeastern
United States. This plant can clog waterways by forming expansive carpets across the water’s
surface, and millions of dollars are spent on its control every year. In 2016 it was reported from
Ferguson Lake on the California side of the lower Colorado River, north of Yuma. A prompt and
concerted control response has prevented this infestation from spreading. In September 2018
AZGFD provided an update of locations where listed (on list of designated aquatic invasive
species) aquatic invasive species were known or suspected (https://s3-us-west2.amazonaws.com/azgfd-portal-wordpress-pantheon/wp-content/uploads/archive/2018-DO2.pdf). In Pima County, water hyacinth has been reported in lower Tanque Verde Creek, Arroyo
Chico (tributary of the Santa Cruz River), and King Canyon, Saguaro National Park - West
(Thomas and Guertin 2007). None of these locations contain permanent water, and these
observations likely do not represent populations that are currently extant (the original
observations were made in 2002). These locations do, however, potentially represent
connections to the lower Santa Cruz River which does have permanent water, as well as
representing sources for members of the public to collect and transport the plants elsewhere.
While the possession, transport, and propagation of this plant is illegal in Arizona, it is a
common water garden plant and any potential infestations are likely to appear in ponds and
lakes that are visited by the public.
Golden algae (Prymnesium parvum)
This single-celled aquatic organism occurs worldwide now due to multiple invasions, but is
considered nonnative in the United States. It is thought that the now established populations
in the United States established through several different invasions from Europe. This species
naturally occurs in brackish situations of estuaries and lagoons, but also occur in inland waters.
It frequently occurs at low levels among many algal species and causes no harm. However,
certain environmental conditions (such as elevated salinities) may trigger massive blooms of
golden algae, which release a toxin that is lethal to fish, bivalves, tadpoles, and other gilled
organisms, but harmless to livestock and humans. In some, but not all blooms, the water can
take on a golden appearance. This species is unlikely to be casually detected, unless a bloom
causes a fish die-off (if fish are present). AZGFD has documented this species in a municipal
park lake in Tucson (Lakeside Park), and more widely in ponds and reservoirs elsewhere in
Arizona, especially in Maricopa County. Any County preserves with fishes could be potentially
impacted by this species.
Didymo (Didymosphenia geminata)
Didymo is a benthic diatom that can form expansive growths on rocks and other underwater
surfaces. This species is native to Europe and Asia, as well as the Great Lakes region, but has
been widely spread elsewhere within and outside of the United States, by those who recreate
in streams and rivers. Didymo grows best in cool, flowing water with low nutrient loads. These
growths are unsightly (growths may be confused with the presence of sewage) and lead to its
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vernacular, ‘rock snot.’ This species can have negative impacts to aquatic macroinvertebrates
and aquatic food web structure, as well causing economic damage through biofouling.
Conditions that are conducive to this species are not likely to be found widely, or at all, on
County preserves. In Arizona, it has been documented below Davis Dam in Lake Havasu.
Giant reed (Arundo donax)
Giant reed is an invasive grass from Asia that grows in dense thickets along perennial and
ephemeral washes and other bodies of water. It can reach heights well over 20 feet tall. This
plant can form monocultures that crowd out native species, creates fire-prone fuels, and alters
riparian vegetation communities. It is already widespread throughout the United States,
including Pima County. Two species of insects (a gall wasp and a scale insect) have been
recently released in south Texas to aid in the control of giant reed. Eradication is likely not
practical, rather control of this species must be evaluated on a site by site basis. Controlling
isolated clumps of giant reed in Cienega Creek Natural Preserve has remained a continuous
management need to prevent it from becoming widespread. Previous control efforts have
succeeded in removing it from the upper portions of Sabino Canyon (U.S. Forest Service) and
from a County-owned property in Bear Canyon, both in the Santa Catalina Mountains. Giant
reed is widespread along the lower Santa Cruz River as well as the Tanque Verde Wash.
Floating primrose willow (Ludwigia peploides montevidensis)
This perennial, yellow-flowered plant grows rooted in the soil and grows both in shallow waters
as well as moist soils. It can form thick and extensive mats, choking out aquatic habitat and
other plant species and has become an invasive pest in many parts of the world. This
subspecies is native to South America, though there are two subspecies native to parts of the
southwestern U.S., L. p. peploides and L. p. glabrescens. All forms have the potential to form
thick, waterway-choking stands. The native subspecies have been documented from the lower
Santa Cruz River. Differentiating the various forms of this plant is likely difficult should this
plant be documented on County lands. Collection of samples, with flowers, as well as
photographs would be valuable in ascertaining what subspecies it is.

Methods
We will use visual encounter surveys to monitor for the presence of aquatic invasive species.
Surveillance for these invasives will primarily occur during monitoring of scheduled perennial
spring and stream systems (wet-dry mapping) and leopard frog and fish monitoring. County
staff monitor the status of most of the perennial streams and springs on County lands annually
during the hottest and driest part of the year (June) immediately prior to the monsoons. This
allows staff to evaluate the status of these aquatic habitats in the state at which they contain
the most limited amount of surface water or flow. Monitoring for leopard frogs and for longfin
dace and Gila topminnow in Buehman and Edgar Canyons, respectively, are also done at this
time of year. Because perennial water is at its minimal extent during June, any invasive aquatic
species would likely be at their highest detectability. Additionally, the Sonoran Institute
coordinates annual fish monitoring along parts of the effluent-derived lower Santa Cruz River
during fall, an effort that County staff also assist with. Pending credible observations of aquatic
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invasive species on County lands from conservation partners or regional databases, County staff
may conduct follow up monitoring visits to assess the observation on a case-by-case basis.

Field survey methodology
We will assess presence and relative abundance of aquatic invasive species concurrently during
annual wet-dry mapping of perennial surface water, as well as during fish and leopard frog
monitoring efforts in some of these same waters. All of these monitoring efforts rely on passive
visual encounter-style surveys. One to several surveyors walk along or around the extent of the
aquatic feature to be surveyed during data collection on species present and condition and
extent of aquatic habitat. Primary surveyors are biologists who have extensive experience in
the desert southwest and who are familiar with and able to confidently identify native species
of amphibians, reptiles, and most fishes and many plants of interest. These surveyors are
capable of identifying what would likely be the most important aquatic invasive species
present, including bullfrogs, crayfish, and green sunfish. In some cases, secondary surveyors
also assist with monitoring (especially wet-dry mapping) either alone or accompanying a
primary surveyor. Secondary surveyors may or may not have biological expertise such that they
could confidently identify aquatic invasives of interest (particularly bullfrogs and nonnative
fish). Observations of aquatic invasives made by secondary surveyors would potentially
warrant a follow-up verification by a primary surveyor, depending on the site and the species
observed.
In many cases surveyors will record an individual observation (preferably a GPS waypoint with
documenting photograph) when a particular aquatic invasive is located during a survey or
incidentally to other work. For some invasive plant infestations, a point-based observation may
be qualified by extent, estimated number of individuals, severity of infested patch, etc.
Furthermore, in some cases surveyors may encounter a rampant infestation of a species such as
American bullfrog, crayfish, or nonnative fish where enumerating/taking point observations of
each individual is not practical or possible. In these cases, a point(s) will be taken to capture
the linear stretch or place where the species are, followed by an estimate of abundance and
area occupied.

Other data collection methods
External databases
County staff will periodically (at least annually) assess any observations of aquatic invasive
species that may be gleaned from a variety of species databases, which may not overlap in their
data content. As part of its Heritage Data Management System (HDMS) the Arizona Game and
Fish Department maintains a database of observation and survey data for invasive species
called the Arizona iMapInvasives project. This database is populated by submissions from both
citizen scientists and natural resource professionals, and is vetted before being accessioned.
Additionally, iNaturalist contains species observation data, largely submitted by citizen
scientists, and this database will also be used to look for potential aquatic invasive species
observations on County lands and flag potential follow up surveys or requests for further
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locality information from the project managers at iNaturalist. Herpmapper is also a widely used
platform for citizens to submit observations on reptiles and amphibians, and County staff will
also query this database for any relevant observations of bullfrogs, as well as other potential
invasive species such as African clawed frogs or southern watersnakes.
Partner communications
Informal communication and networking with local, state, and federal agency partners is also a
valuable means to keep abreast of notable observations of aquatic invasives potentially
impacting County lands. Pima County EMP staff regularly communicate with County staff from
other departments that spend substantial amounts of time on County lands during normal work
responsibilities, various other partners agencies (AZGFD, USFWS and BLM) and non-profit
organizations (i.e., Sonoran Institute and The Nature Conservancy), and researchers from the
University of Arizona. Regular communications with all of these entities are another means for
which EMP staff may become aware of, and follow up on if needed, observations of aquatic
invasives on County lands. Through partner communications, database searches, and on the
ground field surveys, Pima County will regularly assess the composition of the list of highest
priority invasive species across County lands for potential monitoring and management
considerations.

Support of external invasive species study and monitoring
Where feasible Pima County will support studies targeting the distribution, management, early
detection, and ecology of aquatic invasive species and/or the native aquatic species that they
potentially impact. Not only will supporting work like this improve the County’s ability to
respond and manage to invasive species, but it will likely also result in improved understanding
of how and where aquatic invasives may be distributed on County lands.

Invasive Species and Monitoring Site Prioritization Framework
The perennial waters on County preserve lands within the scope of this protocol are diverse
and span a wide spectrum in the degree to which they are managed, where they are located
(and how isolated they are), what stressors/impacts they receive, their species composition,
and their relative importance to those species that do occur there. Some of these perennial
waters are in or near urban areas, while some are more remote. Additionally, some sites are on
County fee-owned land, whereas some sites are on land for which the County holds the
associated grazing lease from BLM or the ASLD. Land ownership largely determines the
discretion the County has when addressing invasive species.
All aquatic invasive species have the potential to negatively impact aquatic habitats on and off
of Pima County lands. Some species may have more of a known or potential negative impact
than others, and or be particularly detrimental to particular sites, but not others. Further, a
prompt and targeted eradication effort may be especially valuable where an invasive species
has not yet become established at a site or area, versus efforts spent to control or manage an
invasive species that is already known to be well-established and has little potential to be
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eradicated. Additionally, there may be nonnative aquatic species that are not yet known to
have a threat potential or are not otherwise mentioned here, and where possible EMP staff will
be poised to become familiar with additional hazardous species as the current state of
knowledge regarding these threats evolves.
The following framework outlines a rubric for how to respond to observations or reports of
invasive aquatic species, and informs a strategy to prioritize allocation of resources for
monitoring and management of invasive species on County preserve lands. Some sites are
more important than other sites as related to maintaining landscape level conservation of
covered species. Further, from a species-centric view, some sites may be especially important
for Pima County to demonstrate its continued commitment to the MSCP and the goals therein.
These are recommendations only and are contingent upon the discretion of those County
departments tasked with managing the resources.
The AZGFD aquatic invasive species plan (AZGFD 2011) contains three priority levels ranking the
relative importance and ability to cause damage for a variety of species, which we follow here.
However, when ranking aquatic sites, we introduce a 4th priority level describing permanent
ponds on County lands that are near other urban waters managed by AZGFD for sportfish and
that are not located on potential or existing MSCP mitigation lands. In some cases aquatic
invasive species ranked highly in the AZGFD plan are considered to be less of a threat in Pima
County due to a lack of appropriate habitat on County lands (i.e., the absence of large lakes).

Factors considered during protocol development
In most situations, management actions necessary to accomplish conservation-related goals
involve a diversity of partners from the local, state, and federal levels. Whereas the USFWS is
tasked with administering the list of threatened and endangered species and regulating and
directing actions associated with their recovery at a high level, AZGFD is more closely involved
with managing on the ground monitoring, executing studies, and implementation of actions
directly tied to recovery. Pima County works closely with both USFWS and AZGFD biologists in
its stewardship of the species occurring on its conservation lands. A large part of this
monitoring protocol entails outlining how to facilitate expedient communication, information
sharing, and coordination among our conservation partners in response to invasive aquatic
species observations. This is a necessity not only due to the legal structure of how wild plants
and animals are regulated and the complexities of land ownership, but also due to the realities
of the finite resources that are available to use in the course of potential management and
monitoring actions.
We considered the factors below when structuring recommendations for possible actions, if
any, in response to an invasive species observation at a particular site. Regardless of the
response chosen, Pima County would report all observations of nonnative species to AZGFD
and the USFWS via annual reporting and via prompt communications in the case of invasives
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that are not already known to occur in an area via the respective aquatic invasive species
programs (USFWS and AZGFD). Elements to consider include:
1. What is the land ownership of the site in question?
County preserve lands include fee-owned lands, leased lands, and conservation
easements. In general, the County retains the greatest degree of discretion for
managing its fee-owned lands, which should be prioritized.
2. Is the invasive species in question already known to be established?
Priority should be given when deciding on an appropriate management response for
those observations that represent novel invasive species that are not yet established in
Arizona, or are otherwise not yet established at or near a particular site.
3. Does the invasive species pose an immediate threat to the known occurrence of a
federally listed aquatic species or a population of aquatic species covered by the MSCP?
High priority should be given to protecting known populations of listed frogs, fish, and
gartersnakes on Pima County lands. Emphasis should also be placed on ensuring the
survival of established populations of non-listed, but MSCP-covered aquatic species on
County lands.
4. Is the invasive species detected at a site that could be a conduit through which it
invades other sites across a landscape – on or off of County lands?
Emphasis should be given towards responding to an invasive species that is observed
where it could move up- or downstream to impact other sites or other native species
(i.e., Cienega Creek Natural Preserve).

Priority sites and species
We present a prioritization framework below with a tiered evaluation (priorities 1-4) of aquatic
sites based on sites included in the Aquatic Species Management Plan (Powell and Fonseca
2019) and nonnative species (priorities 1-3) following AZGFD. Rankings here are meant to
incorporate a site's relative ecological value as well as the relative damage potential of an
invading aquatic species. Site and species priority rankings are shown in Tables 2 and 3.
Priority 1 sites
Highest priority sites (Priority 1) are sites for which an invasive species poses an especially
damaging risk to continued occupancy of native aquatic species or for which invasion of the site
may result in continued movement of a nonnative species into a larger watershed. These sites
are those for which either known populations of federally listed target species occur and/or
represent especially important riparian and aquatic habitats for which the impacts from an
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invasion would have especially several impacts on a landscape scale (i.e., species moving into
the Cienega Creek headwaters from the Cienega Creek Natural Preserve). These sites are all
County fee-owned lands, and with the exception of Goat Well Pond, they are not
supplemented. The highest consideration will be given to these sites when assessing a risk
analysis and resource availability for a management response.
Priority 2 sites
Priority 2 aquatic sites also make substantial contributions to regional biodiversity and may host
important populations of native aquatic species, including species covered by the MSCP. These
sites may be smaller and/or not represent as great of a threat for invasive aquatic species to
use them as a ‘gateway’ to additional susceptible aquatic habitats up or downstream. Several
Priority 2 sites are artificially supplemented sites that are managed, or will be managed, for
native aquatic species, but that do not represent naturally occurring populations, having
resulted from relocations or restorations. Some of these sites are also located on County
leased-lands where Pima County may be limited in its options to monitor or manage invasive
species. Pima County will assess invasive aquatic species occurrences at these sites, and if
feasible and/or possible may carry out a management response. The County may also seek
assistance or guidance through partners such as the Arizona Game and Fish Department to
appropriately respond to an invasive species at these sites. Importantly, while the County will
make reasonable efforts to ensure the persistence of a population of translocated native
aquatic species, the County cannot guarantee that those translocated populations will be
occupied by those species indefinitely.
Priority 3 sites
Priority 3 sites are sites that are not known to be occupied by native aquatic species of interest
(i.e., MSCP covered species) and most are relatively small and not well connected to other
aquatic features. Included here would be dirt stock tanks, as well as small seeps and springs
that are not occupied by aquatic species of interest. These sites are less important towards the
maintenance of regional biodiversity and represent a very minor proportion of riparian and
aquatic habitat on County preserve lands. An important exception the above are parts of the
middle Santa Cruz River in the Tucson area. This stretch is effluent dependent and already has a
variety of nonnative aquatic species established in its waters. However, the listed Gila
topminnow continues to occupy portions of this reach since it was discovered in 2017. In this
case, the County participates in annual multi-agency fish monitoring efforts led by the Sonoran
Institute where data on nonnative aquatic species are collected. For most other Priority 3 sites,
there are no regular monitoring efforts. Though Pima County may assess each occurrence of an
invasive species individually, in most cases these sites are of a lower priority and less likely to
receive a management response. Detected invasive species would be reported to conservation
partners such as AZGFD. In some cases, however, the appearance of particular, as yet
unestablished aquatic invasives at Priority 3 sites may still warrant a management response,
particularly when coordinated with AZGFD (see Priority species below). Pima County is working
with AZGFD on several pond restorations and subsequent native fish species translocations
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within urban County parks. Though these ponds are within the Tucson area and are not
considered ‘natural’ sites, County managers will have discretion to evaluate any specific
invasive species management needs for these sites while balancing their educational and
conservation value with the resources available for such endeavors.
Priority 4 sites
Priority 4 sites are ponds on County lands that are within or near lakes and ponds that are
intensively stocked by AZGFD for urban sportfish management. These ponds are not managed
for, nor known to be occupied by, MSCP covered aquatic species, and do not contribute
towards the maintenance or enhancement of the native aquatic species addressed here.
Priority 4 sites are the lowest priority for consideration of resources invested in management of
nonnative aquatic species, as it relates to the maintenance of native aquatic species
populations. As with Priority 3 sites, any observations of locally novel aquatic invasives will be
assessed, and may merit a management response, particularly in coordination with AZGFD.
Table 2. Prioritization framework indicating the relative importance of aquatic sites on Pima County
lands informing management decisions concerning aquatic invasive species. 1 = most important.
Area
Site
Priority
Altar Valley
Buckelew Farms Pond
3
Cerro Colorado Tank
3
Hopkins Tank
3
Sparkplug Tank Wash
3
Verdugo Pond
3
Cienega Valley
Davidson Canyon
1
Cienega Creek
1
Hospital Tank
1
Turney Spring
2
Goat Well Pond
1
San Pedro Valley
Big Tank
3
Espiritu Canyon
2
Robles Spring
3
Youtcy Canyon
2
Bingham Pond
3
Bullock Canyon
1
Buehman Canyon
1
Edgar Canyon
1
Tucson Basin
Canoa Historic Pond
4
Agua Caliente Park Ponds*
3
Catalina Regional Park Ponds
3
KERP ponds
4
Santa Cruz River
3
Roger Road Pond*
3
Mission Garden Pond**
3
*Planned restoration efforts include establishing Gila topminnow at these sites.
**A multi-partner effort led to establishment of a Gila topminnow population here in 2019.
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Priority 1 species not known to be established
Early detection and eradication of a pioneering invasive species is important because it is at this
step in an invasion that elimination of the threat is most likely and the most cost-effective.
Observations of the following species are especially important to document and bring to the
attention of local, state, and federal partners (e.g., USFWS and AZGFD aquatic invasive species
coordinators) in order to avoid or quash an early invasion. For some invasives, species
identification may be difficult or may require further examination by an expert. Such
observations made by Pima County staff will be evaluated and may be brought to species
experts for confirmation if necessary. See Table 3 for species for which an early detection and
elimination campaign may be useful and for which an observation anywhere on County lands is
important.
Priority 1 species known to be established in or near Pima County
High priority aquatic invasive species are those that are the most likely to cause ecological
damage and a rapid management and/or eradication response is of the utmost importance. In
many cases, the threat they represent is a function of site because in general these species are
widely established over large areas where landscape eradication is not possible. Rather, efforts
would focus on control or eradication on a site by site basis. See Table 3 for a complete list.
Priority 2 species
Aquatic invasive species considered to be Priority 2 are known or suspected to be able to cause
significant ecological harm, but that are already established at locations near sites on County
lands (Table 3). Priority 2 species may also be species that have not established populations in
Arizona, but that would be unlikely to spread or be able to flourish in most aquatic sites on
County lands due to ecological requirements that may be difficult to meet on County lands.
Though they may not be likely to impact particular sites on County lands, many of these species
represent a greater risk to other aquatic sites elsewhere in Arizona, and the County would
promptly communicate with relevant managers at the state and federal level regarding these
observations.
Priority 3 species
Priority 3 aquatic invasive species are those species that are either established in areas on or
near County lands (red-eared slider) or that have a very low likelihood of reaching and
becoming established in aquatic sites on County lands (round goby). In general, these species
present a very low risk to the continued occupancy of native species in perennial waters on
County lands (Table 3).
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Table 3. Prioritization framework indicating the relative threat posed by a particular aquatic invasive
species, which in some cases varies by site. 1 = highest threat level.
Species
Priority Site Prioritization
Ranking
Surveillance and early detection important (at all sites)
Apple snail
1
Not known
New Zealand mudsnail
1
Not known
Quagga/Zebra mussel
1
Confirmed, CAP waters
Golden mussel
1
Not known
Asian clam
1
Confirmed, limited distribution
Watersnake species (Nerodia)
1
Not known
Southern/Rio Grande leopard frogs
1
Not known
African clawed frog
1
Confirmed, limited distribution
Rusty/redclaw crayfish
1
Not known
Purple loosestrife
1
Not known
Giant salvinia
1
Not known
Parrotfeather
1
Not known
Curly-leaf pondweed
1
Not known
Hydrilla
1
Confirmed, urban waters?
Water hyacinth
1
Confirmed, not established in wild
Eurasian watermilfoil
1
Confirmed, not recent obs
Brazilian elodea
1
Confirmed, not recent obs
Didymo
1
Not known
Northern snakehead
2
Not known
Nutria
2
Not known
Chinese mystery snail
2
Not known
Red-rim melania
2
Not known, obs in aquaculture facility
Asian carp (Bighead, Black, Silver)
2
Not known
Round goby
3
Not known
Established in Pima County – threat is site specific
American bullfrog
1
Cienega Creek Natural Preserve
Green sunfish
Buehman/Bullock/Edgar Canyons
Mosquitofish
Goat Well Pond
Northern Crayfish
Hospital Tank
American bullfrog
2
All other sites
Green sunfish
Mosquitofish
Northern Crayfish
Giant reed
1
Cienega Creek Natural Preserve
Buehman/Bullock/Edgar Canyons
Giant reed
3
All other sites
Black bullhead
2
All sites (difficult to differentiate bullhead
species)
Chinese mystery snail
2
All sites
Red-rim melania
2
All sites
Golden algae
2
All sites
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Species
Ludwigia peploides

Priority
Ranking
2

Red-eared slider
Tilapia species
Common carp
Barred tiger salamander
tamarisk

3
3
3
3
3

Site Prioritization
All sites (difficult to differentiate native vs.
nonnative subspecies)
All sites
All sites
All sites
All sites
All sites

Management response decision matrix
Management responses concerning reported occurrences of nonnative, aquatic species on
County preserves will vary depending on the site and the species in question. Threats posed by
invasive species often extend across the landscape scale, and should and do concern partners
across land management jurisdictions (i.e., local, state, federal). The following actions are
recommendations that are weighted by the relative risk, or priority level of a particular species
or site. Pending an assessment of the situation, Pima County or its external partners may elect
to respond in any manner that is evaluated to be the most prudent course of action.
Priority 1 species or site
1. If an unconfirmed observation, evaluate the need for having County staff/partners
confirm the observation
2. Report occurrence to AZGFD and USFWS aquatic invasive species coordinators if the
observation is of a new, not yet established invasive species
3. Communicate observation to conservation partners (AZGFD, USFWS, University of
Arizona)
4. Evaluate feasibility and the need for treatment or eradication efforts at the site.
Consider:
a. What is the land ownership of the site?
b. What are the chances of successful eradication and at what cost?
c. Are there listed species or other MSCP covered species in immediate risk?
d. What is the potential for species to spread from the site?
5. Coordinate site access if partners undertake eradication or management effort
a. On a case-by-case basis, County may provide staff/equipment support to effort
6. Include observation and what if any action taken in annual MSCP report
7. Include observation in annual AZGFD Scientific Collecting License report
8. Evaluate the need for follow-up monitoring post-management response or otherwise
Priority 2 species or site
1. If an unconfirmed observation, evaluate the need for having County staff/partners
confirm the observation
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2. Communicate observation to conservation partners (AZGFD, USFWS, University of
Arizona)
3. Evaluate feasibility and the need for treatment or eradication efforts at the site.
Consider:
a. What is the land ownership of the site?
b. What are the chances of successful eradication and at what cost?
c. Are there listed species or other MSCP covered species in immediate risk?
d. What is the potential for it to spread from the site?
4. Coordinate site access if partners undertake eradication or management effort
a. On a case-by-case basis, County may provide staff/equipment support to effort
5. Include observation and what if any action taken in annual MSCP report
6. Include observation in annual AZGFD Scientific Collecting License report
7. Evaluate the need for follow-up monitoring post-management response or otherwise
Priority 3 species or site
1. Communicate observation to conservation partners, if relevant (AZGFD, USFWS,
University of Arizona)
2. Include observation and what if any action taken in annual MSCP report
3. Include observation in annual AZGFD Scientific Collecting License report
Priority 4 site
1. Communicate observation to conservation partners, if relevant (AZGFD, USFWS,
University of Arizona)
2. Include observation and what if any action taken in annual MSCP report
3. Include observation in annual AZGFD Scientific Collecting License report
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Appendix A: Aquatic Invasive Species Program Contact Information
Arizona Game and Fish Department
Aquatic Invasive Species
Alex Martinez, AIS Program Specialist
623.236.7271
https://www.azgfd.com/fishing/invasivespecies/
Arizona Department of Environmental Quality
Monitoring and Assessment Unit
Jason Jones, Supervisor
1110 W. Washington Street
Phoenix, AZ 85007
Colorado River Aquatic Invasive Species Task Force
Dr. David Walker, University of Arizona
dwalker@ag.arizona.edu
https://cals.arizona.edu/craistf/what-are-aquatic-invasive-species-ais
Frog Conservation Project
Dr. Phil Rosen; 520.621.3187; pcrosen@u.arizona.edu
http://frog.cienega.org/home/contact-info
U.S. Fish and Wildlife Service
Aquatic Invasive Species Program
Region 2 – Southwest Region contact
Barak Shemai, Regional AIS Coordinator
505.248.6593
barak_shemai@fws.gov
P.O. Box 1306
Albuquerque, NM 87103
https://www.fws.gov/fisheries/ANS/ANS.html
U.S. Geological Survey
NAS – Nonindigenous Aquatic Species
https://nas.er.usgs.gov/
7920 NW 71st Street
Gainesville, FL 32653
352.378.4956 (fax)
Sighting Report Form:
https://nas.er.usgs.gov/SightingReport.aspx
U.S. Bureau of Reclamation
Aquatic Invasive Species
Jolene Trujillo, Invasive Species Coordinator
303.445.2903
jtrujillo@usbr.gov
https://www.usbr.gov/mussels/detection/index.html
A-1

Appendix B: Invasive aquatic species known on or near Pima County
open space lands
Common Name

Scientific Name

Known
from
County fee
land

American
bullfrog
African clawed
frog
Barred tiger
salamander

Lithobates
catesbianus
Xenopus laevis

Yes
Yes

Ambystoma
mavortium
mavortium

Yes

Mosquitofish

Gambusia affinis

Green sunfish
Common carp
Bluegill

Lepomis cyanellus
Cyprinus carpio
Lepomis
macrochirus
Micropterus
salmoides
Ameiurus melas
Carassius auratus
Ictalurus punctatus
Ctenopharyngodon
idella

Known from
County leased
land (BLM,
ASLD)

Amphibians
ASLD

Known from
drainage
area (Altar
Valley, San
Pedro, Cienega
Valley, Tucson
Basin)

Known from
adjacent
lands to
County
preserves

All

Yes

No

Tucson

No

No

Tucson

Yes

Yes

No

Yes

Yes
Yes
Yes

No
No
No

Tucson,
Cienega
Tucson
Tucson
Tucson

Yes

No

Tucson

Yes

Yes
No
Yes
Yes

No
No
No
No

Tucson
Tucson
Tucson
Tucson

Yes
Yes
Yes
Yes

Invertebrates
Yes
No

Tucson

Yes

Pomacea asp.
Melanoides
tuberculate
Dreissena bugensis
Corbicula fluminea

No
No

No
No

Tucson
Tucson

Yes
No

No
Yes

Tucson
Tucson

Yes
Yes

Giant reed
Arundo donax
Floating
Ludwigia peploides
primrose willow
Golden algae
Prymnesium
parvum

Yes
Yes

No
No
Plants
No
No

Tucson
Tucson

Yes
?

No

No

Tucson

No

Fish

Largemouth
bass
Black bullhead
Goldfish
Channel catfish
Grass carp

Northern
crayfish
Apple snail
Red-rim
melania
Quagga mussel
Asian clam

Orconectes virilis

B-1

Yes
Yes
Yes

