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1. Species [12.53 1]:  Astragalus ripleyi Barneby (Ripley’s milkvetch) 

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 Astragalus ripleyi 
Entity Status Status Definition 
NatureServe 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 G3 Globally vulnerable; typically 21 to 100 occurrences. 
CNHP S2 State imperiled; typically 6 to 20 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. 

 
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]: 

Astragalus ripleyi is known only from Conejos County in Colorado (CNHP 2015).  It is also found in 
Taos and Rio Arriba Counties, New Mexico.  NatureServe (2015) places this species in the “21-300” 
occurrences category.  There are 50 and 38 principle occurrences1 in Colorado and New Mexico, 
respectively (NatureServe 2015). 

Astragalus ripleyi is a regional endemic species confined to south-central Colorado and northern New 
Mexico.  The total range of A. ripleyi is approximately 975 square miles.  The range covers an area 
approximately 65 miles long by 15 miles wide along the volcanic rim of the San Luis Valley, from near 
Monte Vista, Colorado to Tres Piedras and Questa, New Mexico.  It is locally abundant in some years, 
but A. ripleyi has a patchy distribution.  The species distribution is consistent with it being a substrate 
                                                           

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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endemic associated with the San Juan volcanic field.  The documented records on the Rio Grande 
National Forest (RGNF) are near the Conejos River and near Terrace Reservoir. 

Over the entire range, occurrence size varies from less than ten to approximately one thousand individuals 
per occurrence.  Examples of occurrence size include an estimated 425 individuals over 35 acres, 50 
individuals over 50 acres, or 10 individuals over 0.25 acres. 

Astragalus ripleyi was discovered and described relatively recently; therefore, there are few “historical 
occurrences.”  There are insufficient numerical data in the literature, associated with herbarium 
specimens, or at the Heritage Programs to definitively determine long-term trends over the entire range or 
within the Forest Service’s Rocky Mountain Region.  Unfortunately, until more recently, the numbers of 
individuals were not counted or even estimated when populations were found.  There are a total of 23 
occurrences that have been visited at least twice at one or more years apart.  Of those 23 occurrences, 10 
only noted the presence of the plants at each visit.  Where numbers were counted or estimated at each 
visit, there was an increase reported at eight occurrences, a decrease at four occurrences, and at one 
occurrence no plants were found during the most recent visit. 

In the 1980s and 1990s, as more areas within its geographic range were searched and agency personnel 
became more familiar with the species, the number of documented occurrences increased.  From 1993 to 
2003, more than 24 new occurrences were reported.  Population trends are particularly difficult to predict 
for this species from observations made periodically over relatively short periods of time.  This is because 
there is evidence that the numbers of plants at a given site will vary considerably from year to year in 
response to environmental conditions.  Numbers tend to be higher in years with above average 
precipitation (see Burt 1998). 

In New Mexico, between 1988-1989 and 1992, the abundance at several sites significantly increased.  In 
contrast, in 1987, approximately 100 plants were observed in the Mogote area of the Bureau of Land 
Management (BLM) San Luis Resource Area, Colorado, but no plants could be found after a substantial 
search in 1989.  In addition, despite three days of thorough searching at three sites on the Rio Grande 
National Forest that were previously documented with over 100 individuals in 1990, each had less than 20 
individuals in 1996 (see Burt 1997).  The differences are likely due to the above average rainfall in 1990, 
1991, and 1992 compared to the dry years of the late 1980s and in 1996 (see Burt 1997, 1999). 

Weber (1955) described Astragalus ripleyi as a “common and conspicuous plant along the roadside 
between Antonito and the base of Cumbres Pass.”  However, A. ripleyi has been rarely observed along 
this route between 1993 and 2003.  It is possible that the 1955 observation was during a wet cycle and 
that subsequent surveys along that route may have been in dry periods.  However, disturbance on the 
rights-of-way associated with road widening activities, and the invasion of sweet clover (Melilotus 
officinalis) may have significantly impacted those roadside populations.  Historically, populations also 
may have been impacted by agricultural conversion particularly in Conejos County, Colorado. 

No formal monitoring on either the Carson National Forest or on the BLM land has been done since the 
mid to late 1990s.  Intensive monitoring was stopped on the Rio Grande National Forest in 1999 after the 
researcher discontinued the study.  However, unpublished reports (see Burt 1997, 1998, 1999) and 
anecdotal accounts indicate that individuals have been observed at several pre-existing sites, and new 
sites have been found in recent years.  In summary, unpublished reports and Natural Heritage Program 
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occurrence data suggest that many occurrences of this species remain extant and sustainable under current 
land use practices.  [primary source2:  Ladyman 2003]. 

USFS Corporate Database Habitat Type Associated with the Species, and Acreage of this Habitat 
on the Planning Unit:  the habitat for this species would predominately be an Arizona fescue grassland 
or an open ponderosa pine / Arizona fescue savanna.  A query was made of the RGNF’s resource 
database to tally the following:  1) elevation between 8,100 to 9,200 feet; 2) slope up to 10%; 3) cover 
type=GAF [Arizona fescue] or TPP [ponderosa pine] (<=25% canopy closure) or TDF (<=25% canopy 
closure); and 4) restricted to Conejos County.  The result was roughly 6,000 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 A. ripleyi.  [source: USDA Forest Service 2015]. 

CNHP Ecological System of the Southern Rocky Mountains Ecoregion:  this species’ affinity to 
Arizona fescue grasslands and open ponderosa pine forest would best fit into the Southern Rocky 
Mountain Montane-Subalpine Grassland  and the Southern Rocky Mountain Ponderosa Pine 
Woodland Ecoregions. 

[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]:  

Astragalus ripleyi is an erect, herbaceous perennial forb with stems from 16 to 36 inches tall.  The root 
system is from a subterranean crown.  The stems branch prolifically above a simple fistular, or tubular, 
base.  The root system has been described as rhizomatous.  However, even though stems from the same 
plant may be 4 inches away from each other, Burt (1997) concluded there was no evidence of a true 
rhizomatous root system. 

This species exhibits a high degree of habitat specificity.  It is typically restricted to volcanic substrates, 
in Arizona fescue (Festuca arizonica) grassland, in open ponderosa pine-Arizona fescue savanna (Pinus 
ponderosa-F. arizonica association), in open-canopy pinon-juniper (Pinus edulis-Juniperus spp.) 
woodlands with an Arizona fescue understory, or on the edges of closed-canopy ponderosa pine and 
mixed conifer forest where Arizona fescue is dominant. 

The elevation range is from 7,730 to 9,450 feet with most populations occurring between 8,100 and 
9,200 feet on the RGNF.  The associated flora on the RGNF has been found to be as follows:  
Chrysothamnus vaseyi, Chrysothamnus parryi spp. parryi, Eriogonum racemosum, Festuca saximontana, 
Muhlenbergia montana, Festuca arizonica, Artemisia carruthii, Koeleria macrantha, Poa pratensis, 
Pinus ponderosa, Pseudotsuga menziesii, Picradenia richardsonii, Heterotheca villosa, Chondrosum 
gracile, Elymus longifolius, Castilleja linariifolia, Artemisia frigida, Tetradymia canescens, Oxytropis 
lambertii, Gutierrezia sarothrae, Heliomeris multiflora, Orthocarpus purpureoalbus, and Erigeron 

                                                           

2 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/projects/eco_systems/pdf/SRM_Montane-Subalpine_Grassland.pdf
http://www.cnhp.colostate.edu/projects/eco_systems/pdf/SRM_Montane-Subalpine_Grassland.pdf
http://www.cnhp.colostate.edu/download/projects/eco_systems/eco_systems.asp
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speciosus.  The association with shrubs may be due to a favorable microclimate or advantageous soil 
environment for germination and seedling establishment.  In addition, or alternatively, growing in the 
midst of shrubs affords protection from large herbivores and may be a consequence of current or 
historical grazing pressures. 

Plants are found on slopes up to approximately 30 percent with the most occurrences occurring on slopes 
of 10 percent or less.  Astragalus ripleyi has been found on slopes facing all aspects.  The tendency to find 
them in east-west trending drainages suggests a preference for more mesic sites in otherwise dry 
environments. 

Astragalus ripleyi occurs exclusively on volcanic derived soils including tuffaceous ash-flow sheets, 
basaltic flows, and reworked volcanic materials. 

Astragalus ripleyi reproduces by seed.  However, plants behave as long-lived individuals that primarily 
allocate resources to survival of the individual rather than to reproduction (see Burt 1997, 1998, 1999).  
Astragalus ripleyi does not compensate for herbivore activity by producing more stems or leaves to 
replace those that are lost.  Instead, it tends to produce fewer reproductive organs and, presumably builds 
up root stock reserves for growth in subsequent years. 

Astragalus species are generally insect pollinated, and A. ripleyi appears to be no exception.  Bees and 
ants have been observed on flowers, and Burt (1997) reported that bumblebees (Bombus ternaries) were 
the most common arthropod3 visitor.  Fewer reproductive stems and fewer fruits per flowering stems were 
observed in years with less precipitation at four different study areas on the Rio Grande National Forest 
(Burt 1999).   

Astragalus ripleyi flowers from June into July.  Within a population, a high percentage, frequently on the 
order of 80 to 90 percent, of individuals produce flowers and pods.  Pods tend to be retained on the plant 
through at least October.  The patchy nature of its spatial distribution suggests that seed dispersal may 
often be limited and localized around the parent plant.  Seed dispersal has been speculated to be affected 
by ants, mice, and other seed storers; by tumbling of dried plants; and by wind or water transport.  
Rodents cache fruits in small piles near plants and likely contribute to short-distance dispersal (Burt 
1999). 

There are no data on longevity of seed or seed bank dynamics.  Scarified seeds germinate readily in the 
year they were produced (Burt 1999); however, natural scarification may take several years to occur.  
Studies on seed germination rates have not been published, but two unpublished reports suggest 
germination rates are good.  Burt (1997) observed that only scarified seed germinated, and such 
mandatory scarification would be expected, as many members of the Leguminosae [pea family] have a 
hard, impermeable seed coat.  The impermeable seed coat also imposes a form of dormancy that may 
confer some tolerance to heat and thus wildfire.  The degree of reported seed predation by insects is 
variable but may be the cause of significant seed loss in some years. 

                                                           

3 An invertebrate animal having an exoskeleton, a segmented body, and jointed appendages. 
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There is no information on seedling ecology, and the rates of recruitment and mortality in the field are 
unknown.  Few age and size class data are available but plants with large, robust and flowering stems one 
year may appear small and immature the next (Burt 1999).  This observation makes casual comments on 
seedling presence difficult to evaluate. 

Hybridization between Astragalus species is very rare.  There is no evidence of hybridization between A. 
ripleyi and other Astragalus species.  Astragalus lonchocarpus4 is a closely related species that grows 
within the range of A. ripleyi.  The frequency with which they become sympatric is not known and no 
intermediates between these species have been observed. 

Demographic studies on Astragalus ripleyi have not been published.  Studies undertaken on the RGNF 
collected some valuable demographic data over a period of three years (Burt 1997, 1998, 1999).  From 
observations made during this three-year study, it is clear that individuals do not follow a linear 
progression from seedling to non-reproductive individual to reproductive individual.  Individuals may be 
reproductive one year, small vegetative plants the next, or they may remain dormant for at least one year 
without any aboveground stems (Burt 1999).  In addition, plant size may bear no relation to age; plants 
that were large and reproductive one year may appear to be small juveniles the next (Burt 1999). 

Patches of A. ripleyi roots may lie essentially dormant under canopy cover and sprout when suitable 
conditions recur.  Although roots appear to undergo dormancy for extended periods, direct evidence is 
only available to support a dormancy period of two years. 

No analyses of population viability are available.  Specific environmental uncertainties that likely affect 
survival and reproductive success of Astragalus ripleyi include variation in precipitation, soil erosive 
forces, and variable populations of arthropods (pollinators, herbivores, granivores), rodents, and other 
wildlife. 

No studies have been undertaken to determine the genetic structure of either range-wide or local 
populations.  Without genetic evaluation, it is difficult (if not impossible) to predict the genetic 
vulnerability of A. ripleyi.  It is not clear as to what constitutes a population of A. ripleyi. 

As discussed, Astragalus ripleyi appears to be bee-pollinated, and thus outcrossing among adjacent 
occurrences is likely.  However, because bees are density-dependent foragers, it is unclear how much 
genetic exchange is between, rather than within, small patches of plants.  Pollinators are important 
resources aiding gene flow among occurrences.  Although not documented, there may be other “resource” 
arthropods, essentially predators, which provide a biological control to the observed insect herbivores.  
Interactions between arthropods and their relationship to specific plant species are generally not well 
documented. 

No fungal or microbial diseases have been reported.  Spores of the fungus, Helminthosporium carbonum, 
elicit production of maackiain, an isoflavan phytoalexin, in Astragalus ripleyi leaves.  Phytoalexins are 
understood to be a form of defense against fungal diseases. 

                                                           

4 A. lonchocarpus is an A. ripleyi look-a-like plant and it is commonly found on the Divide Ranger District in similar 
habitat. 
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Evidence of rhizobium or mycorrhizal associations with the root system has not been documented.  
Rhizobial association is likely since Astragalus lonchocarpus, a closely related species, was reported to 
be nodulated.  This association with nitrogen-fixing bacteria would provide an important source of 
nitrogen to the soil, as well as to A. ripleyi.  [primary source:  Ladyman 2003]. 

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

There is a relatively limited amount of potential habitat on the RGNF for this endemic species since it 
appears to be confined to the southern portion of the Forest (see section 3 of this paper).  There are still 
many uncertainties of what constitutes suitable habitat for this species.  It also appears vulnerable to a 
variety of threats. 

Plant collecting is not known to be a threat to this species on the RGNF.  The possible threats to the 
known occurrences on the RGNF are generally categorized as follows:  recreation; permitted livestock; 
wildlife use; mining; exotic species; roads and trails; natural disturbance; prescribed fire and fire 
suppression; firewood cutting and timber harvesting; 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, incidental cross-country foot/stock traffic 
possibly intersecting a population of A. ripleyi.  Dispersed camping (campsites, campfire rings, and trash) 
could potentially intersect a population.  Plants tend to be relatively tall and erect with generally brittle 
stems that are easily broken and crushed. 

Motorized use would be expected on designated routes, with only incidental impacts expected where 
occupied 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 incidents of 
this impact occurring on the RGNF in the past.  The habitat for this species leaves few terrain barriers to 
preclude unauthorized motorized use. 

The RGNF’s afternoon big game ATV game retrieval policy creates the opportunity where an ATV could 
potentially intersect occupied habitat.  Many A. ripleyi occurrences are in Management Area prescriptions 
that allow this activity.  Much of A. ripleyi habitat occurs on relatively accessible terrain.  Although there 
are no documented effects from this activity, individual populations are potentially vulnerable. 

Most of the known occurrences of A. ripleyi are in wildlife, special interest area, or backcountry 
Management Area prescriptions.  Winter snowmobile use is only authorized on designated roads and 
trails in these Management Area prescriptions.  There are no documented effects to A. ripleyi from winter 
snowmobile use. 

Permitted livestock.  The RGNF has been open to domestic livestock grazing since the late 1800s.  The 
occurrences of A. ripleyi are in open and active grazing allotments.  Cattle are known to eat the 
inflorescence and upper stems of the plant.  Sheep may be particularly impactful since they consume 
plants more thoroughly and they may also interact negatively with bee pollinators.  Goats are known to 
eat this plant as well.  Although A. ripleyi appears to depend primarily on its long-lived root system for 
survival, indirect impacts, such as a constraint on potential pollinators, are important to consider.  
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Astragalus ripleyi is often found inside the relative protection of shrubs (Burt 1999).  This association 
may be due to advantageous microsite characteristics for germination and seedling development, or the 
shrubs may provide refugia from large mammal herbivory.  Overall, impacts from unregulated grazing 
and/or trampling can be potentially high.  Periodically resting pastures with occupied habitat and 
deferring grazing until after A. ripleyi seed set were management practices recommended in the RGNF’s 
land management plan to mitigate impacts.  The RGNF’s rangeland conservationists were directed to 
carefully consider/avoid locating new range improvements (e.g., mineral supplements) in A. ripleyi 
occupied habitat. 

Wildlife use.  Astragalus ripleyi appears to be very palatable to many herbivores.  Deer and elk eat the 
inflorescence and upper stems.  Rabbits eat the plants.  Astragalus ripleyi appears to be particularly 
targeted by arthropods and rodents (Burt 1999).  In some years insect herbivory significantly reduces the 
aerial parts of the plant, but in most years mammalian herbivores cause the most impact (Burt 1996, 
1999).  Arthropods that have been identified on A. ripleyi include aphids that swarm on flowering stems, 
and treehoppers, specifically Campylenchia curvata, that attack the stems and are apparently defended by 
ants that are often observed on plants (Burt 1999).  Carpenter ant holes are frequently found at the base of 
large plants (Burt 1999).  Stems with evident insect damage are included among herbarium specimens.  
Rodents eat the leaflets and upper stems and they also cache fruits in small piles near plants (Burt 1999).  
The long-term effects of fluctuating rodent population size, such as has been documented in New Mexico 
in the past, are unknown. 

Mining.  Mining considers leasable (oil and gas), saleable (sand and gravel), and locatable (hard-rock) 
minerals.  None of these activities is known to have impacted known occurrences.  There are no known 
active mining claims directly threatening known occurrences on the RGNF. 

Exotic species.  Exotic plant species (weeds) are present in the habitat for A. ripleyi.  Some aggressive 
weedy species, such as sweetclover (Melilotus officinalis), are perceived to be particularly strong and 
detrimental competitors.  The RGNF routinely used this introduced (non-native) species in seed mixes in 
the past, but this practice ended with 1996 revised land management plan.  There are many other exotic 
plant species present in A. ripleyi habitat, but their potential effects are unknown.  The possible ecosystem 
effects of exotic species on pollinators and whether they ultimately impact A. ripleyi 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 A. ripleyi are unknown.  A. ripleyi has 
been found in old road cuts and this suggests that A. ripleyi may not be a late-seral species.  The 
infrastructure can also 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 
known occurrences of A. ripleyi. 

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 most of these 
events and their specific relationship with A. ripleyi with the exception of fire.  The habitat of Astragalus 
ripleyi, namely open savannas and shrublands, open canopy ponderosa pine forests, and edges of closed 
canopy forests and woodlands, suggests that it is a mid-successional species.  It is frequently found in 
areas that have had disturbance, such as fire, recorded within a decade.  It has been hypothesized that A. 
ripleyi benefits from an intermediate disturbance regime, and in pre-settlement times (before roughly 
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1870) it may have occupied habitats that were periodically opened up by fire.  Observations suggest that 
A. ripleyi has the ability to lie dormant and to regenerate from its root system in response to disturbance.  
However, there is no information concerning the effects of the intensity, frequency, extent, and season of 
fire on A. ripleyi.  Many arthropods (pollinators, herbivores, and granivores) utilize A. ripleyi, but the 
complex interaction (both beneficial and detrimental) is largely unknown.   

Prescribed fire5 and fire suppression.  Periodically, fire is used as a management tool to thin low elevation 
conifer stands on the Conejos Peak Ranger District that also may contain A. ripleyi habitat.  Generally, the 
RGNF avoids most occupied habitat since the effects of fire (i.e., intensity, frequency, extent, and season 
of use) on A. ripleyi are not well understood.  Astragalus ripleyi could, at times, be negatively affected by 
prescribed fire or by the associated activities (e.g., digging control lines). 

Conversely, in the past, there has been a widespread fire suppression policy in the West.  This is 
especially true at lower elevations on the RGNF and particularly in the last 50 years or so.  The foothill 
life zone (pinyon-juniper vegetation zone) and the montane life zone (ponderosa pine--Douglas-fir 
vegetation zones) likely experienced the most influence from past fire suppression activities.  This may 
have resulted in decreased habitat for A. ripleyi by allowing tree density and canopy cover to increase.  
However, the magnitude of this effect is undocumented and not well understood. 

Firewood cutting and timber harvesting.  These activities occur in and near habitat for A. ripleyi at times.  
Firewood cutting (includes both the associated foot traffic and motorized use) generally occurs in very 
close proximity to designated roads and can potentially intersect an occurrence of A. ripleyi.  Stems are 
tall and relatively brittle, so they are easily broken. 

Timber harvesting and thinning can potentially impact an occurrence of A. ripleyi, but these activities on 
the Conejos Peak Ranger District are not especially concentrated in the lower montane life zone and they 
are not particularly targeting A. ripleyi habitat.  Commercial timber harvesting focuses more on 
Engelmann spruce (Picea engelmannii) in the subalpine life zone. 

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 A. ripleyi would respond to warmer temperatures.  Climate change effects to arthropod 
populations, both beneficial and detrimental to A. ripleyi, cannot be predicted.  The importance of either 
specific or general pollinators to A. ripleyi 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 (i.e., grasses) but 
deleterious to others, making it difficult to predict species- and community-level responses.  [primary 
source:  Ladyman 2003]. 

                                                           

5 Any fire intentionally ignited by management actions in accordance with applicable laws, policies, and regulations 
to meet specific objectives. 
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Overall, based on current information, threats to A. ripleyi are considered relatively high.  This should be 
tempered with the high number of unknowns about this species. 

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 good6 for viability.  Regardless, it remains important to maintain the occurrences that exist on the 
RGNF.  At the present time, herbivory, fire (natural, prescribed, and suppression), and global climate 
change may be the most significant threats. 

Permitted livestock can be managed and there are conservation strategies to ensure that herbivory is 
minimized (see section 5).  Big game numbers can be kept within State objectives so that wildlife do not 
adversely contribute to excessive herbivory.  Herbivory by insects and rodents is acknowledged but their 
effect is poorly understood and largely unregulated.  Fire is suspected to play an important role in 
maintaining the open, savanna-like habitat conditions preferred by A. ripleyi.  However, there is limited 
information about the appropriate fire intensity, frequency, extent, or season that favors A. ripleyi.  Thus, 
management choices of either using prescribed fire or not to conserve A. ripleyi are challenged due to the 
lack of knowledge regarding effects.  Finally, global climate change will likely affect all plant 
communities to an unknown degree over time.  How A. ripleyi will cope with this potential change is 
unknown. 

The RGNF should strive to maintain habitat conditions for A. ripleyi 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.  More 
information is needed to adequately understand the role of fire on A. ripleyi.  

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 A. ripleyi. 

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 assesses the conservation status of “grasslands” and “ponderosa pine” systems in 
Colorado and considers them “weakly conserved” (Rondeau et al. 2011). 
 

                                                           

6 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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The information available suggests that Astragalus ripleyi is a mid-successional species that relies on 
growth and longevity, rather than fecundity (reproductive rate), for survival.  It occupies open-canopy 
savanna, woodland, and forest edge habitats, and appears to be eventually excluded as the tree canopy 
closes. 

With the information currently available, it is difficult to predict the effects of threats such as multiple 
herbivore pressure, prolonged drought, successive fires, or amount of soil disturbance that A. ripleyi can 
tolerate.  A long-term monitoring study would answer many questions for formulating appropriate 
management plans. 

Understanding the patch dynamics of this species by observing the way in which disturbed patches 
change over time is necessary.  Understanding the dormancy characteristics and longevity of the roots of 
individuals is considered critical to assessing this species’ resiliency to management practices. 

It is important to determine the frequency with which A. ripleyi can truly “colonize” unoccupied areas 
opened up by disturbance.  Depending upon factors including the longevity of the root systems, the 
frequency of seedling recruitment, and the true extent of the restricted dispersal of seeds, long-term fire 
suppression may have had a significant impact on the range and abundance of this species.  However, this 
hypothesis needs to be confirmed.  The seed bank size, the longevity of seed, and the rates of recruitment 
are unknown but appear secondary in importance relative to the established root systems.  There is no 
information as to the viability of transplanting or seeding A. ripleyi into an area. 

One important reason to continue monitoring and studying this regional endemic species is its apparent 
resilience to many land-use practices.  If population trends begin to show a steady decline or contraction 
of range over several years, it may indicate that a fundamental problem is occurring with the ecology of a 
particular region.  The plots established on the RGNF provide an excellent basis for a long-term 
monitoring program.  Partnering with other agencies or institutions to include other areas within its 
restricted range would also be valuable.  A noteworthy observation is that Astragalus ripleyi invariably 
grows in areas where plant species diversity is high.  This long-lived perennial may be a “barometer” of 
changes in the ecosystem.  Although it cannot be determined how its abundance and range has been 
affected over the last century, with the current understanding of its ecology and biology on which to 
build, it may be a valuable species to monitor in the future. 

The most critical information needs are summarized as follows: 

• Define habitat requirements; confirm the hypothesized requirement for open canopy, 
• Determine the dormancy characteristics and longevity of the roots, 
• Determine the impacts of interspecific competition, 
• Clarify the long-term impacts of the different types of herbivory, 
• Clarify the long-term impacts of human disturbance, including firewood cutting and timber 

harvesting, 
• Clarify the long-term impacts of fire and fire suppression, and 
• Determine the genetic variability for Astragalus ripleyi. 

 
[primary source:  Ladyman 2003]. 
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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 moderate 
to high.  This is primarily due to the status being G3/S2 (see Table 1), many occurrences on the 
RGNF, and a significant degree of vulnerability from threats (see section 5).  Existing 
management practices can cause detrimental impact when not carefully regulated.  Monitoring is 
suggested as follows: 

a. Search for and document new species occurrences.  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.  Visually document the same 
populations every 5-7 years (twice in a planning cycle).  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.  Consider 
utilizing a graduate student to reinitiate permanent plot monitoring where individual 
plants are tagged and followed over time to inform demographic studies. 

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). 

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 Ladyman 2003 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 A. ripleyi. 

d. Environmental uncertainty: 
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i. Continue and/or expand studies on the effects of air pollution on grassland and 
ponderosa pine systems; effects to their associated plant communities; and effects 
specifically on A. ripleyi. 

ii. Continue and/or expand studies on the effects of global climate change on 
grassland and ponderosa pine systems; effects to their associated plant 
communities; and effects specifically on A. ripleyi. 
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9. Envirogram: 

An envirogram is a graphic representation of the components that influence the condition of a species and 
reflects its chance of reproduction and survival.  Envirograms have been used extensively to describe the 
conditions of animals but may also be applied to describe the condition of plant species.  Those 
components that directly impact Astragalus ripleyi make up the centrum and the indirectly acting 
components comprise the web (Figures 1and 2).  Unfortunately much of the information to make a 
comprehensive envirogram for A. ripleyi is unavailable.  These envirograms are constructed to outline 
some of the resources (Figure 1) and malentities (Figure 2) known to directly impact the species and also 
include some more speculative factors that can be tested in the field by observation or management 
manipulation.  Dashed boxes indicate likely, but not proven, resources or malentities.

http://www.fs.fed.us/r2/projects/scp/evalrationale/index.shtml
http://www.fs.fed.us/r2/projects/scp/evalrationale/index.shtml
http://www.fs.fed.us/r2/projects/scp/evalrationale/index.shtml
http://www.fws.gov/endangered/
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Figure 1.  Envirogram of resources of Astragalus ripleyi.  [source:  Ladyman 2003]. 
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Figure 2.  Envirogram of malentities of Astragalus ripleyi.  [source:  Ladyman 2003]. 
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10. Map of Known Occurrences: 

Figure 3 shows the known occurrences of Astragalus ripleyi on the RGNF. 

 

Figure 3.  Astragalus ripleyi occurrences on the RGNF.  [source:  USDA Forest Service 2015]. 


