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1. Species [12.53 1]:  Salix arizonica Dorn (Arizona willow). 

2. Status:  Table 1 summarizes the current status of this plant by various ranking entity and defines the 
meaning of the status. 

 
Table 1.  Current status of Salix arizonica 
Entity Status Status Definition 
NatureServe G2G3c G2--Imperiled—At high risk of extinction or elimination due to very restricted range, 

very few populations, steep declines, or other factors. 

G3--Vulnerable—At moderate risk of extinction or elimination due to a restricted 
range, relatively few populations, recent and widespread declines, or other factors. 

CNHPa G2G3c G2--Globally imperiled; typically 6 to 20 occurrences. 

G3--Globally vulnerable; typically 21 to 100 occurrences. 

CNHP S1 State critically imperiled; typically 5 or fewer occurrences. 

USDA Forest 
Service 

Sensitive Species identified by a regional forester for which population viability is a concern, as 
evidenced by:  a) significant current or predicted downward trends in population 
numbers or density, or b) significant current or predicted downward trends in habitat 
capability that would reduce a species’ existing distribution. 

USDI FWSb Not 
Listed 

Not federally recognized under the Endangered Species Act (ESA) as endangered, 
threatened, proposed, or candidate species. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 
c A range between two of the numeric ranks; indicates uncertainty about the rarity of the element. 

 
The 2012 U.S. Forest Service Planning Rule defines Species of Conservation Concern (SCC) as “a 
species, other than federally recognized threatened, endangered, proposed, or candidate species, that is 
known to occur in the plan area and for which the regional forester has determined that the best available 
scientific information indicates substantial concern about the species' capability to persist over the long-
term in the plan area” (36 CFR 219.9). This overview was developed to summarize information relating 
to this species’ consideration to be listed as a SCC on the Rio Grande National Forest, and to aid in the 
development of plan components and monitoring objectives. 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 

Salix arizonica is known in Colorado only from Conejos County (CNHP 2015).  NatureServe (2015) also 
reports this species from Arizona, New Mexico, and Utah.  NatureServe (2015) places this species in the 
“21-80” occurrences category.  There is 1 principle occurrence1 in Colorado and it is considered a 

                                                           

1 Any naturally occurring population that is separated by a sufficient distance or barrier from a neighboring 
population.  As a guideline, Element Occurrences (EOs) are separated by either: 1 mile or more across unsuitable 
habitat or altered and unsuitable areas; or 2 miles or more across apparently suitable habitat not known to be 
occupied. 
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regional endemic species (NatureServe 2015).  The Colorado occurrence is on the Rio Grande National 
Forest (RGNF). 

Salix arizonica is a subalpine species of high elevation wet meadows, streamsides, and cienegas2 whose 
occurrences are concentrated near the margins of the Colorado Plateau in Utah, Arizona, New Mexico, 
and Colorado.  In Colorado, a single occurrence is known from the southern San Juan Mountains in 
Conejos County, near La Manga Pass. 

Known occurrences are confined to three primary centers of distribution as follows: 1) the White 
Mountains of east-central Arizona, 2) the High Plateaus of south-central Utah, and 3) the Southern Rocky 
Mountains of northern New Mexico and southern Colorado.  These distribution centers are separated by 
distances of 200 to 300 miles. 

In Arizona, S. arizonica occurrences are restricted to 15 to 20 drainages flowing north, east, or south from 
Mount Baldy.  New Mexico and Colorado occurrences are concentrated in the southern Sangre de Cristos, 
Nacamiento Mountains, and southern San Juan Mountains.  Utah occurrences are found on the Markagunt 
Plateau near Brian Head Peak, the Paunsagunt Plateau along the East Fork of the Sevier River, the 
vicinity of Boulder Mountain, the Monroe Mountains, and Fishlake Mountain.  Within these distribution 
clusters, occurrences are separated by distances of 1 to 125 miles.  Utah and Arizona occurrences in 
particular are concentrated on highlands of volcanic origin that were isolated by erosion after the uplift of 
the Colorado Plateau, beginning some 5 million years ago.  Genetic differences between populations of S. 
arizonica in Utah and Arizona suggest that their evolutionary history extends back to this period. 

It is speculated that additional occurrences may be found in other volcanic highlands at the edges of the 
Colorado Plateau, especially in the San Juan Mountains.  The cooler climate and higher precipitation of 
the Pleistocene resulted in glaciation of higher elevations and shaped the Quaternary alluvial substrates on 
which many occurrences are found.  These higher elevation locations continue to experience cooler, 
wetter conditions than the adjacent lowlands of the Colorado Plateau and provide subalpine habitat for 
S. arizonica. 

The number of genetic individuals present in the single Salix arizonica occurrence on the RGNF is not 
known.  Plants are reported to be concentrated in two dense clumps, covering an area of 50 to 200 square 
feet.  The RGNF population is among the smallest of reported populations, at least in terms of area 
covered.  Population sizes for occurrences outside the RGNF vary from a single stem to several thousand 
plants, but most appear to be between 10 and 1,000 plants.  Because of the difficulty in determining what 
constitutes a genetic individual in the field, the total number of plants can only be very roughly estimated.   

Salix arizonica appears to be most abundant in the Utah portion of its range, where total numbers of 
individuals reported from the Fishlake National Forest in Utah are between 6,800 and 18,000 in more than 
70 locations that represent several dozen occurrences.  New Mexico occurrences total between 3,500 and 

                                                           

2 A cienega is a spring that is usually a wet, marshy area at the foot of a mountain, in a canyon, or on the edge of a 
grassland where groundwater bubbles to the surface.  Often, a cienega does not drain into a stream, but evaporates, 
forming a small playa.  The term cienega is used in English in the southwestern United States. 

http://en.wikipedia.org/wiki/Spring_(hydrosphere)
http://en.wikipedia.org/wiki/Marshy
http://en.wikipedia.org/wiki/Canyon
http://en.wikipedia.org/wiki/Groundwater
http://en.wikipedia.org/wiki/Sink_(geography)
http://en.wikipedia.org/wiki/Southwestern_United_States
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4,000 plants in 15 to 20 occurrences.  The total numbers of S. arizonica individuals and/or plant units 
reported from all four states are between 22,000 and 55,000. 

Population trends have not been rigorously determined for Salix arizonica, but the species appears to be 
primarily declining throughout its range.  Arizona populations were reported to be declining, in some 
cases severely, and habitats degraded prior to the implementation of the Conservation Agreement; the 
species’ range is thought to have contracted from that occupied historically (Arizona Willow Interagency 
Technical Team 1995).  Trends may be improving as a result of implementing more conservation-
oriented management practices; however, no publicly available data support this contention.  Most 
populations appear to be under some degree of browsing pressure by ungulates. 

The RGNF occurrence has been known since 2001.  An exclosure was erected around this occurrence in 
2002 to protect it from cattle browsing.  Although the plants are currently protected, it is not known 
whether large ungulate grazing in the area will prevent the occurrence from expanding beyond the 
protection of the exclosure.  Although extensive survey work has greatly increased the knowledge of the 
abundance and distribution of Salix arizonica, the same cannot be said for monitoring populations over 
time.  Most documented occurrences are not accompanied by repeated population counts; hence, there is 
insufficient information to allow an assessment of current rangewide population trends.  [primary source3:  
Decker 2006]. 

USFS Corporate Database Habitat Type Associated with the Species, and Acreage of this Habitat 
on the Planning Unit:  The habitat for this species is a subalpine riparian willow shrub type.  Dr. Bob 
Dorn (personal communication 2001) felt that the likely search image would be riparian areas between 
10,300 and 10,700 feet on the RGNF, but not likely in the Sangre de Cristo Mountain portion of the 
RGNF (gradients too steep).  A query was made of the RGNF’s resource database to tally the following:  
1) riparian areas; 2) elevation between 10,300 to 10,700 feet; 3) slope less than 9%; and 4) restricted to 
the San Juan Mountain portion of the RGNF.  The result was roughly 3,300 potential habitat acres.  This 
query could be further refined with additional criteria as more is learned about the habitat to create a 
better refined search image for S. arizonica.  [source: USDA Forest Service 2015]. 

CNHP Ecological System of the Southern Rocky Mountains Ecoregion:  Rocky Mountain Subalpine-
Montane Riparian Shrubland. 

[source:  http://www.cnhp.colostate.edu/download/projects/eco_systems/eco_systems.asp]. 

4. Brief description of natural history and key ecological functions [basis for other 12.53 
components]:  

Salix arizonica is a perennial, deciduous shrub with a variable growth habit from low to tall.  Throughout 
its range, Salix arizonica is typically associated with high elevation wet meadows, streamsides, and 
cienegas.  Habitat often occurs as a narrow, linear strip associated with perennial water in seeps, springs, 

                                                           

3 Primary source, as used here, means the reference cited was used verbatim at times.  However, text was 
significantly abbreviated and citations were dropped for brevity.  See the original reference for detailed analysis and 
complete literature citations. 

http://www.cnhp.colostate.edu/download/projects/eco_systems/eco_systems.asp
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stream sides, and wet meadows.  Plants are also sometimes found in drier sites adjacent to forest edges or 
within the riparian zone where subsurface channels provide moisture.  Although it is not believed to be a 
strict substrate specialist, S. arizonica is frequently associated with substrates of volcanic origin, and it 
appears to favor coarse-textured and well-watered soils, including those associated with alluvial deposits.   

Aspects are variable, but slopes are generally flat to moderate (less than 5 to 9 percent).  Plants growing 
in boggy meadows with saturated soils low in oxygen content tend to have a stature of less than a foot.  In 
more aerated, but moist soils, plants typically reach heights of 3 to 6 feet.   

Arizona occurrences range in elevation from 8,500 to 10,000 feet.  Utah occurrences range from 8,000 to 
10,800 feet.  New Mexico occurrences range from 9,560 to 11,680 feet.  The RGNF occurrence is at 
10,320 feet.   

The RGNF occurrence is found along a small rivulet in a subalpine meadow community.  Dominant 
species include Salix wolfii, Pentaphylloides floribunda, Salix monticola, Caltha leptosepala, and Carex 
aquatilis.  Other associated species at this site are Poa pratensis, Phleum commutatum, Carex utriculata, 
Deschampsia cespitosa, Geum macrophyllum, Swertia perennis, Clementsia rhodantha, and Potentilla 
pulcherrima.  Within the population area, total shrub cover is approximately 75 percent, graminoid cover 
is 15 percent, forb cover is 5 percent, and moss cover is 5 percent.  The area is south-facing, with a very 
gentle slope (1 percent).  The substrate is alluvial, moist to saturated loamy soil.  Water in the small 
tributary where the plants are found has a pH of 7.5 to 7.7. 

Dorn (personal communication 2001) said Salix wolfii is a very good indicator of possible habitat for S. 
arizonica.  Salix planifolia occurs in a little wetter habitat and Salix brachycarpa occurs in a little drier 
habitat than S. arizonica.  Salix arizonica is not typically right on the water’s edge (there are always 
exceptions) and it prefers low gradient streams. 

Salix arizonica reproduces sexually by seed.  Plants also form dense thickets when stems are buried by 
alluvial sediments, making identification of genetic individuals difficult.  However, plants are not 
producing subterranean rhizomes.  Nearly all willows, including S. arizonica, are dioecious; an individual 
plant has either male flowers or female flowers, but not both.  The catkins of Salix arizonica generally 
appear before the leaves (precocious flowering) or at the same time (coetaneous flowering).  Throughout 
its range, S. arizonica is reported to flower from April or May to June or July.  Fruits mature from June 
through August. 

Most willows are thought to be primarily insect pollinated, but they also produce copious pollen that is 
wind dispersed.  Such mixed systems are thought to arise when the presence of insect vectors is 
unpredictable.  Reported insect visitors to Salix flowers include a variety of Dipteran, Hymenopteran, and 
Lepidopteran species.  Pollen vectors for S. arizonica have not been investigated but are likely to be 
primarily insects that frequent subalpine riparian habitats. 

Few specifics are known about the reproductive capacity of Salix arizonica.  Seeds of S. arizonica are 
reported to be very lightweight and are thought to disperse by both wind and water.  For S. arizonica, the 
disturbance produced by streambank scouring may be important for opening bare ground to allow 
seedling establishment.  Seedlings of S. arizonica are rarely observed. 
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Salix arizonica is apparently able to hybridize with a variety of co-occurring Salix species.  At least 10 
other Salix species have been reported as co-occurring with S. arizonica, so the possibility for 
hybridization is present in many populations.  Individuals that are morphologically intermediate between 
“true” S. arizonica and other Salix species are routinely reported as hybrids or introgressed forms in 
inventory and survey work. 

Mycorrhizal associations have been documented in many Salix species.  However, the mycorrhizal status 
of S. arizonica has not been investigated. 

No demographic studies have been conducted on S. arizonica.  Most willows, regardless of habitat, 
appear to produce large numbers of seeds.  Seedling mortality is high, and recruitment rates are closely 
tied to the frequency and duration of disturbance events that create open sites. 

Recruitment, survival, reproductive age, and other vital rates for Salix arizonica are largely unknown.  A 
study (25 sites) in Utah found the average distribution of age/stage classes across all sites was 28% 
young, 63% mature, and 9% decadent individuals.  Sex ratios have not been reported for any Salix 
arizonica population.  There are no Population Viability Analysis (PVA) models available for Salix 
arizonica.  [primary source:  Decker 2006]. 

5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 
12]:  

There is a small amount of potential riparian habitat (see section 3) available for this species.  However, 
as stated above, there are many uncertainties of what constitutes suitable habitat for this species. 

Plant collecting is not known to be a threat to this species on the RGNF.  In 2002, a livestock exclosure 
was constructed to protect the one occurrence of S. arizonica on the RGNF.  The exclosure fence is laid 
down after the grazing season and put back up before the start of the next season.  The threats analyzed 
below assume the exclosure is operational.  The possible threats to the known occurrence on the RGNF 
are generally categorized as follows:  recreation; permitted livestock; wildlife use; mining; exotic species; 
roads and trails; natural disturbance; and global climate change.  Each of these potential threats is briefly 
discussed below. 

Recreation.  Foot traffic and recreation livestock (primarily horses; possibly pack goats and llamas at 
times) would be expected on designated trails with infrequent, if any, incidental cross-country foot/stock 
traffic possibly intersecting an unknown population of S. arizonica.  Dispersed camping (campsites, 
campfire rings, and trash) could potentially intersect an unknown population.  Sites close to designated 
roads and trails would be more vulnerable than those sites farther away. 

Motorized use would be expected on designated routes, with only incidental impacts expected where 
potential habitat and routes intersect.  However, user-created routes (i.e., unauthorized routes) can create 
negative impacts and they should be immediately addressed when encountered.  There are no documented 
effects from this activity.   

The RGNF’s afternoon big game ATV game retrieval policy creates the opportunity where an ATV could 
potentially intersect occupied habitat.  The known occurrence of S. arizonica is in a Management Area 
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prescription that allows this activity.  This species grows in wet areas which may discourage use to some 
degree.  There are no documented effects from this activity. 

The one known occurrence of S. arizonica is in a Management Area prescription that allows winter 
snowmobile use off designated roads and trails.  It is unknown whether this activity has any effect on this 
species when it is dormant and partially/entirely covered with snow.  There are no documented effects 
from this activity. 

Overall, the livestock exclosure should minimize potential impacts from recreation to the one known 
occurrence of S. arizonica.  One exception was an unfortunate incident that occurred in the late spring of 
2006 when a visitor put a horse(s) inside the exclosure and used the area as a holding pen while they were 
presumably camping.  There was mostly trampling impacts to S. arizonica and it appeared to recover. 

Permitted livestock.  The RGNF has been open to domestic livestock grazing since the late 1800s.  The 
one known occurrence on the RGNF is found in an open and active cattle allotment.  This species is 
known to be palatable to ungulates—both wildlife (deer and elk) and livestock (cattle and sheep).  
Impacts from grazing and/or trampling (including effects from both wildlife and livestock), can be 
potentially severe if unregulated.  Consequently, a livestock exclosure was built in 2002 to preclude cattle 
access to this population.  With the exclosure in place, the one occurrence of S. arizonica should remain 
protected.  However, the disadvantage of exclosures is they are generally inadequate to restore or preserve 
natural population dynamics in the long term (i.e., willow regeneration outside of the exclosure may be 
repressed, colonization of new sites may be inhibited, and restoration of natural hydrology may be 
negatively affected). 

Wildlife use.  This species is known to be palatable to ungulate wildlife (deer and elk).  As mentioned 
above, grazing and/or trampling (including effects from both wildlife and livestock), can be potentially 
severe if unregulated.  Herbivory and root clipping by rodents, especially voles (Microtus spp.), has been 
reported for Arizona occurrences.  Willows are also subject to attack by a variety of insect herbivores.  
Insect herbivores reported on Salix arizonica include caterpillars of the mourning cloak butterfly 
(Nymphalys antiopa), beetles (Coleoptera), and grasshoppers (Orthoptera).  Insect herbivory is 
apparently variable across the entire range of S. arizonica.  In some reported instances, defoliation by 
caterpillars was heavy enough to cause branch die-back, but such effects appear to be generally localized.  
Insect galls have been observed in at least two occurrences on Utah’s Dixie National Forest.  Altering the 
hydrologic regime through beaver removal/introduction could potentially impact S. arizonica. 

Mining.  Mining considers leasable (oil and gas), saleable (sand and gravel), and locatable (hard-rock) 
minerals.  There are no known impacts from any of these activities. 

Exotic species.  The only non-native plant species reported at the one known occurrence of S. arizonica is 
Poa pratensis—a fairly ubiquitous species found throughout most riparian areas on the RGNF.  The 
potential threat by invasive plant species is present since S. arizonica occurs in riparian areas.  However, 
the one RGNF occurrence is not reported to be threatened at this time.  The possible ecosystem effects of 
exotic species on pollinators and whether that ultimately impacts S. arizonica is unknown. 

Roads and trails.  There is an infrastructure network of roads and trails in the RGNF and it will continue 
to receive periodic maintenance.  Effects of this maintenance to S. arizonica are unknown.  This 
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infrastructure can potentially facilitate new invasive species spread.  However, the infrastructure is not 
known at this time to be causing specific invasive species spread into occupied habitat or threatening the 
known occurrence of S. arizonica.  Inadvertently altering the hydrologic regime through impoundment, 
diversion, or road construction could potentially impact S. arizonica. 

Natural disturbance.  This includes events such as avalanches; water erosion; land/rock movement; fire; 
blowdown; frost-heaving; wind-scouring; and insects and disease.  Little is known about these events and 
their specific relationship with this species.  The type, size, frequency, and intensity of disturbances that 
define the natural disturbance regime are unknown.  Nearly all Salix species, including S. arizonica, have 
some degree of susceptibility to infection by fungal rust belonging to the species complex Melampsora 
epitea.  However, resistance to infection is highly variable between species and between pathogen 
populations.  There are no reports of fungal infection of the S. arizonica occurrence on the RGNF.  Many 
of these threats are synergistic; for example, stressed habitat conditions tend to promote rust outbreaks. 

Global climate change.  Global climate change is likely to have wide-ranging effects in the future.  
Projections based on current atmospheric CO2 trends suggest that average temperatures will increase 
while precipitation will decrease in Colorado.  Temperature increase could cause vegetation zones to 
climb 350 feet in elevation for every degree Fahrenheit of warming.   

It is unclear how S. arizonica would respond to warmer temperatures.  Climate change effects to 
arthropod4 populations, both beneficial and detrimental to S. arizonica, cannot be predicted.  The 
importance of either specific or general pollinators to S. arizonica sustainability is unknown. 

Atmospheric nitrogen deposition (of both organic and inorganic forms) is increasing worldwide.  
Relatively low levels of nitrogen enrichment are advantageous to some species but deleterious to others, 
making it difficult to predict species- and community-level responses.  [primary source:  Decker 2006]. 

Overall, based on current information, threats to S. arizonica are considered relatively high.  With only 
one known occurrence on the RGNF, this population is vulnerable to extirpation.  Long-term preservation 
of this species may require the regulation and monitoring of ungulate grazing, alleviating any recreational 
uses causing impacts, and mitigating any activities that negatively modify hydrological conditions. 

6. Key ecosystem characteristics and ecological conditions for recovery, conservation, and 
viability: 

NatureServe (2015) did not indicate the number of known occurrences of this species across its range 
rated good5 for viability.  Regardless, it remains critically important to maintain the one current 
population that exists on the RGNF.  At the present time, most threats are being mitigated with the 

                                                           

4 An invertebrate animal having an exoskeleton, a segmented body, and jointed appendages. 

5 Good Viability:  Size: 200 or more individuals (based on available EOR data). Condition: the occurrence should 
have a good likelihood of long-term viability as evidenced by the presence of multiple age classes and evidence of 
flowering and fruiting, indicating that the reproductive mechanisms are intact. Anthropogenic disturbance within the 
occurrence is minimal. If exotic species are present, they comprise less than 10% of the total ground cover.  
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exclosure.  However, the exclosure does not totally preclude potential impacts (e.g., the visitor corralling 
his horse(s) inside the exclosure in 2006). 

The RGNF should strive to maintain habitat conditions for S. arizonica by applying suggested 
management practices as follows: 

1) Manage habitat.  Manage and adjust/reduce, where needed to protect populations, pressures from 
any management influences (see section 5) found to be creating unacceptable impacts. 

2) Manage environmental stressors.  Continue assessing the RGNF’s contribution to global climate 
change and adaptively adjust actions where permissible within the Forest Service’s legal and 
regulatory authority.  Use tools such as the Forest’s Climate Change Scorecard to assess impacts 
and make positive changes where needed.  Reductions in the RGNF’s contribution to global 
climate change should benefit S. arizonica. 

7. Key uncertainties and information needs/gaps: 

To begin a discussion of uncertainty, it is relevant to assess the overall risk to the habitat at a very broad 
scale.  The CNHP characterizes S. arizonica as occurring primarily in a wetland habitat.  Wetlands and 
aquatic areas occupy less than 2% of Colorado.  But, the proportion of at-risk species that rely on these 
habitats is very high, and the majority of these species are considered “Weakly” or “Under Conserved,” 
according to CNHP methodology (Rondeau et al. 2011).  Regrettably, the risk to wetland habitats was not 
specifically assessed by CNHP.  Neely et al. (2009) and Rondeau et al. (2011) evaluated the overall 
conservation status of S. arizonica and rated it as “moderately conserved.” 

The viability of Salix arizonica is difficult to ascertain.  Very little quantitative data are available.  The 
rate at which this species disperses and colonizes new locations is not well known.  Additional 
information on population sizes and trends is needed to determine the conservation importance of 
occurrences on US Forest Service (USFS) lands in New Mexico and Colorado. 

Additional information regarding the basic biology, colonizing ability, sexual reproductive potential, and 
genetic variability of S. arizonica would be helpful to pinpoint the biological or ecological characteristics 
important for long-term persistence of this species.  

As a regional endemic species confined to a relatively rare habitat, Salix arizonica may never have been 
widespread.  The distribution and abundance of this species suggests that each distinct population center 
(Utah, Arizona, and Colorado/New Mexico) may represent a unique gene pool.  For the Colorado/New 
Mexico portion of the distribution, small and scattered populations increase the potential importance of 
each population to the preservation of the species in that area.  Endemic and disjunct populations also 
provide an important resource for research in biogeography, metapopulation dynamics, and population 
genetics. 

There is no clear documentation of the effects of management activities on Salix arizonica throughout its 
range.  Small occurrences on National Forest System lands in New Mexico and Colorado make it even 
more important that baseline data and results of monitoring (if any) are disseminated both within and 
between USFS regions and forests, especially if this species remains a species of conservation concern in 
all three affected regions. 
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The primary keys to further understanding S. arizonica are as follows: 

• Surveys for new populations, 
• Identification and assessment of any threats to known populations and assess trends, 
• Identification of disturbance types, frequencies, and intensities; especially as related to 

management activities, 
• Microhabitat characterizations and measurements, 
• Studies related to reproductive biology, including pollinator surveys, germination trials, 

vegetative reproduction, mycorrhizal associations, and seedbank analyses, 
• Identification of possible causes of individual plant mortality (e.g., herbivory, parasites, diseases), 

and, 
• Genetic analyses to assess gene flow, variability, and possible hybridization throughout range. 

 
[primary source:  Decker 2006]. 

The following is an outline of a monitoring approach that could be used to inform the development of the 
RGNF Forest Plan revision’s monitoring plan.  Additionally, areas of research opportunity (beyond the 
scope of the Forest Plan revision) are suggested below based on key uncertainties about this species. 

1) Monitoring:  monitoring priority is a judgment determination based on number of occurrences, 
potential threats, and conservation status.  The priority for this species is thought to be high.  This 
is primarily due to the status being S1 (see Table 1) and the threats to this species on the RGNF 
being judged potentially high.  Existing management practices are being mitigated, but this 
species is potentially vulnerable.  Limited search effort and monitoring have been conducted so 
the individual occurrence may be vulnerable to unforeseen impacts.  Thus, monitoring is 
suggested as follows: 

a. Search for and document new occurrences found on the Forest.  This is a key need since 
only one occurrence is known.  Ensure that additional occurrences are recorded in the 
appropriate electronic database.  Also record negative search results in an appropriate 
electronic database to track habitat that has been searched.  Additional occurrences 
increase the odds in the confidence of assessing population viability, especially with 
greater geographic separation (e.g., finding occurrences within and outside its known 
range).  Finding additional occurrences helps inform whether additional monitoring is 
needed and at what intensity. 

b. Monitor known element occurrences to document presence/absence.  Evaluate each 
occurrence based on appropriate database protocols.  The one known occurrence should 
be inspected each year to ensure any threats are immediately mitigated.  Consider 
enlisting an organization such as CNHP to help develop a rapid monitoring technique that 
is meaningful for trend analysis but is easy to establish and simple to evaluate. 

c. Make visual observations to assess if any impacts (threats) are occurring to known 
occurrences.  Assess the type, source, frequency, and magnitude of the impact.  Develop 
a strategy at the appropriate time for mitigating impacts (eliminate, move, delay, or 
reduce the impact).  Dorn (personal communication 2001) felt that if the catkins (flowers) 
on S. arizonica were not being browsed, then the shrubs were likely in good shape.  He 
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felt that when shrubs were browsed to the point of removing the flowering shoots, then 
browsing was too heavy.  

d. Share information with USFS Regions 3 and 4 where S. arizonica occurs to improve 
conservation efforts and to gain efficiencies and consistencies. 

2) Research: 

a. Reproductive biology, autecology, and demography.  There are many unknowns about 
this species’ life cycle suggesting numerous areas of potential research.  Relationships 
with pollinators and arthropods are largely unknown (see Decker et al. 2006 for a 
detailed discussion). 

b. Genetics.  Genetic stochasticities are unknown.  An accurate estimate of this species’ 
genetic vulnerability is unknown. 

c. Disturbance.  There are unknowns about the role and types of disturbance and their 
possible affect on S. arizonica. 

d. Environmental uncertainty: 

i. Continue and/or expand studies on the effects of air pollution on wetland and 
aquatic environments; effects to their associated plant communities; and effects 
specifically on S. arizonica. 

ii. Continue and/or expand studies on the effects of global climate change on 
wetland and aquatic environments; effects to their associated plant communities; 
and effects specifically on S. arizonica. 
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9. Envirogram: 

An envirogram is not available for this species. 

10. Map of Known Occurrences: 

Figure 1 shows the known occurrence of Salix arizonica on the RGNF. 
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Figure 1.  Salix arizonica occurrence on the RGNF.  [source:  USDA Forest Service 2015]. 


