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Cover: The world’s largest population of Bradshaw’s lomatium (Lomatium bradshawii) in Clark 
County, Washington, in April, 2024, and after it was disced, in October 2024. Bradshaw’s 
lomatium was removed from Endangered Species Act protection in 2021 but is still within the 

post-delisting monitoring period. Photo by Jesse E. D. Miller. 
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1. Introduction 

The Washington Natural Heritage Program (WNHP) was established in 1977 to provide a 
scientific approach for setting conservation priorities in the state.  As part of the nationwide 
network of natural heritage programs (under the umbrella of NatureServe, formerly the Natural 
Heritage network of The Nature Conservancy), WNHP uses a standardized ranking system and 
database to provide information on the conservation status and distribution of rare plant and 
animal species and representative plant community types in Washington.  Presently, 386 
vascular plant taxa are listed as state Endangered, Threatened, or Sensitive in Washington 
(Miller et al. 2024). 

Since 1979, WNHP has collaborated with the US Fish and Wildlife Service (USFWS) to provide 
detailed information on the distribution, abundance, and management needs of listed 
Endangered, Threatened, or Candidate species under the US Endangered Species Act (ESA) 
(Arnett and Goldner 2017; Fertig 2018, 2019).  The following report contains a synthesis of new 
information from research and monitoring studies undertaken in 2022-2024 for the thirteen 
vascular plant species listed as Endangered or Threatened in Washington or recently delisted as 
of October 2024 (Tables 1.1, 1.2). Each species account also includes a summary of its current 
range, number of occurrences, abundance, habitat, threats, trends, and management/ownership 
status, as well as a list of pertinent references. 

This is the final report for Section 6 projects F21AP00137 & F22AP03648, both of which focus 
on monitoring federally listed species and recently delisted species in Washington. This report 
also addresses all four components of F21AP00137: 1. Monitor known occurrences of federally 
Threatened and Endangered plant species; 2. Compile and update information on federally 
Threatened and Endangered plant species in WNHP databases; 3. Participation in technical 
advisory committees for listed species; and 4. Produce an annual report summarizing recent 
monitoring and research. F22AP03648 contains five components: 1. Conduct annual 
monitoring, surveying, and research on 11 listed Threatened, Endangered, and Proposed 
vascular plant species; 2. Data analysis and update WNHP databases; 3. Update biennial 
Washington state list of species of conservation concern; 4. Actively participate in USFWS 
technical committees and answer information requests; 5. Complete final report and 
deliverables. This report addresses all components except three; the updated Species of Concern 
list was published separately (Miller et al. 2024).  
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Table 1.1. Federally listed and recently delisted vascular plant taxa in Washington 
as of 2024. For trend data, an * indicates a long-term downward trend. See Table 2 for 
definitions. 

Species name Common Name 
Heritage 

Rank 
2022-2024 Trend 

Status 

WA USFWS 

Arenaria 
paludicola 

swamp sandwort G1/SX Extirpated X Endang 

Castilleja levisecta golden paintbrush G2/S2 
Downward* (wild 

pops); Stable 
(planted pops) 

T 
Delisted 

2023 

Eriogonum codium 
Umtanum desert 
buckwheat 

G1/S1 Downward* E Threat 

Hackelia venusta showy stickseed G1/S1 Stable* E Endang 

Howellia aquatilis water howellia G3/S2 Stable/Downward T 
Delisted 

2021 

Lomatium 
bradshawii 

Bradshaw's lomatium G2/S1 Likely downward* E 
Delisted 

2021 

Lupinus oreganus  Kincaid's lupine 
G4T2/ 

S1 
Stable* E Threat 

Physaria douglasii 
ssp. tuplashensis 

White Bluffs bladderpod G5T1Q/S1 Stable* T Threat 

Pinus albicaulis whitebark pine G3G4/S3 Downward* S Threat 

Sidalcea nelsoniana Nelson's checker-mallow G2G3/S1 Stable E 
Delisted 

2023 
Sidalcea oregana 
var. calva 

Wenatchee Mountains 
checker-mallow 

G5T1/S1? Upward E Endang 

Silene spaldingii Spalding's catchfly G2/S2 
Downward* (wild & 

planted pops) 
T Threat 

Spiranthes 
diluvialis 

Ute ladies' tresses G2G3/S1 Stable/Upward E 

Threat 
(Prop’d 

Delist 

2025) 
 

Table 1.2. Key to Natural Heritage ranks and status.  

This table includes the status and rank values used in Table 1.  
 

Heritage Rank characterizes the Global (G for full species, T for varieties or subspecies) and State (S) 

rank assigned to each species based on its risk from extinction, range, abundanc, trend, and threats.  

 

1 = Critically Imperiled - At very high risk of extinction or elimination due to very restricted range, 

very few populations or occurrences, very steep declines, very severe threats, or other factors. 

2 = Imperiled - At high risk of extinction or elimination due to restricted range, few populations or 

occurrences, steep declines, severe threats, or other factors. 

3 = Vulnerable - At moderate risk of extinction or elimination due to a fairly restricted range, 

relatively few populations or occurrences, recent and widespread declines, threats, or other factors. 

4 = Apparently Secure - At fairly low risk of extinction or elimination due to an extensive range or 

many populations or occurrences, but with possible cause for some concern as a result of local recent 

declines, threats, or other factors. 



 

 

10 

 

5 = Secure  At very low risk or extinction or elimination due to a very extensive range, abundant 

populations or occurrences, and little to no concern from declines or threats.  

X = Presumed Extirpated - Species is believed to be extirpated globally or from the state. Not located 

despite intensive searches of historical sites and other appropriate habitat, and virtually no likelihood 

that it will be rediscovered. 

? = Inexact Numeric Rank - Denotes inexact numeric rank. 

A numeric range rank (e.g., G1G2, S2S3) is used to indicate uncertainty about the exact status of a 

taxon or ecosystem type.  

State Status of plant species is determined by the Washington Natural Heritage Program. Factors 

considered include abundance, occurrence patterns, vulnerability, threats, existing protection, and 

taxonomic distinctness.  

 

E = Endangered. In danger of becoming extinct or extirpated from Washington.  

T = Threatened. Likely to become endangered within the near future in Washington if the factors 

contributing to population decline or habitat loss continue.  

X = Possibly extinct or Extirpated. Documented to have previously occurred within Washington, 

but no longer thought to be present here.  

USFWS (Federal) Status under the U.S. Endangered Species Act as published in the Federal 

Register. 

 

E = Endangered. Species is in danger of extinction throughout all or a significant portion of its range. 

T = Threatened.  Species is likely to become Endangered within the near future throughout all or a 

significant portion of its range. 

Prop = Proposed.  Species that has been formally proposed for listing as Endangered or Threatened 

in a notice published in the Federal Register, but a final listing rule is pending.  

C = Candidate. Species for which FWS or NOAA Fisheries has on file sufficient information on 

biological vulnerability and threats to support a proposal to list as Endangered or Threatened.  
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2. Methods 

Information on monitoring, surveys, new research, and changes in status for listed plant species 
in Washington were derived from fieldwork conducted by WNHP staff and colleagues working 
in consulting, academia, or for state and federal agencies (see Acknowledgements for a complete 
list).  Monitoring studies entail revisiting known occurrences to census the entire population or 
re-read permanently established plots to extrapolate population numbers.  Surveys may include 
visits to new areas of potential habitat to determine if the species of interest is present, or 
revisits to known sites that may not include formal monitoring.  Some additional information 
was derived from a review of recent published and unpublished literature (see references for 
complete lists). 

 

3. Discussion and Recommendations  

 

Overview and changes to listed species 

As of December 31, 2024, the state of Washington had nine listed Threatened and Endangered 
vascular plant species under the ESA (Table 1). Whitebark pine (Pinus albicaulis) was the most 
recent species to be listed under the ESA in Washington, in 2022. We also include four recently 
delisted species in this report: golden paintbrush (Castilleja levisecta), Bradshaw’s lomatium 
(Lomatium bradshawii), Nelson’s checkermallow (Sidlacea nelsonii) and water howellia 
(Howellia aquatilis). A proposed rule to delist Ute ladies’ tresses was published in January 2025 
along with a draft post-delisting monitoring (PDM) plan for Ute ladies’ tresses (Spiranthes 
diluvialis; U.S. Fish and Wildlife Service 2025).  

There are currently no formal Candidate species for potential federal listing in the state. 
However, tall western penstemon (Penstemon hesperius), has been petitioned for ESA listing, 
and a positive finding was determined at the 90-day review. WNHP responded to the USFWS’s 
request for information on the species in April 2024 (Appendix 1).  

A petition for listing under the ESA has also been submitted for grey cryptantha (Oreocarya 
leucophaea); an executive summary from a report on the status of this species by Mark Darrach 
and Katy Beck is included below (Appendix 2). The state status for grey cryptantha was changed 
from Threatened to Endangered in 2024 in response to emerging evidence that grey cryptantha 
is rapidly declining (Darrach and Beck 2024; Miller et al. 2024). As many as 53 globally rare 
plant taxa (i.e., taxa classified by NatureServe as imperilled or critically imperilled) are at 
serious risk of extirpation or extinction in Washington due to threats and / or downward 
population trends (Fertig 2020). 

As of the 2024 field season, short-term population trends of federally listed species range from 
negative to positive, but six of the nine extant federally listed species are experiencing long-term 
population declines.  

Single-site endemics 

Three federally listed plants in Washington are single-site endemics, making them particularly 
vulnerable to extinction: Umtanum desert buckwheat (Eriogonum codium), showy stickseed 
(Hackelia venusta), and White Bluffs bladderpod (Physaria douglassii var. tuplaschensis). 
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Umtanum desert buckwheat remains the most at-risk plant in Washington, and has now 
declined by approximately 50% since monitoring began in 1997, due largely to mortality from 
wildfires and drought. Although a 2007 population viability analysis predicted that Umtanum 
desert buckwheat could decline by about 3% per year (Caplow et al. 2007), it has actually 
declined much more rapidly. At the rate that the one wild population of Umtanum desert 
buckwheat is declining, it could reach extinction in the next one to two decades. Recent efforts 
to establish new occurrences outside of its core range are still in their early stages, but could 
provide redundancy, since the one wild population could potentially be eliminated by a single 
wildfire. 

Showy stickseed experienced a 17% decline between surveys in 2010-2012 and more recent 
surveys in 2020-2022, though it has been stable from 2022-2024. New outplantings have been 
established within the core population and in additional areas of the Wenatchee Mountains to 
increase the number and size of populations.  These new populations exhibit high rates of 
mortality, but some plants have been able to persist and are producing second-generation 
seedlings (Gibble 2020).  

Despite a recent upward trend, White Bluffs bladderpod has experienced long-term declines, 
falling from a rolling average of about 13,000 plants in monitoring transects before 2010 to an 
average of about 9,000 plants in recent years. 

Taxa with multiple occurrences 

Bradshaw’s lomatium (Lomatium bradshawii) has experienced a long-term declining 
population trend in Washington, though the largest population of the plant has appeared stable 
for the last few years. However, this population, at the Camas Meadows golf course near Camas, 
Washington, was disced by the land owner in October 2024. This population contained 
approximately 90% of the known Bradshaw’s lomatium plants in the world. Because Bradshaw’s 
lomatium was recently delisted from the ESA, but remains in the post-delisting monitoring 
period, it may be eligible for re-listing under the ESA following this event. 

Both native and introduced populations of golden paintbrush declined from 2022-2023. Native 
occurrences reached an all-time low of an estimated 2,603 plants in 2023, and all wild 
populations now contain fewer than 1,000 plants and are unlikely to be self -sustaining (Miller 
and Martin 2024). Outplanted populations increased from 2019-2022, but then decreased 
substantially in 2023, likely because densely seeded populations are self-thinning to approach 
more natural densities. However, outplanted plants remain relatively abundant. Drought 
conditions and a reduction in seed set due to loss of pollinators, especially in small populations, 
continue to be recognized as threats (Martin 2021, Dunwiddie and Pellant 2021; Miller and 
Martin 2024). 

In the past two decades, whitebark pine has declined by more than 50% across its range 
(Goeking and Izlar 2018), and a major mountain pine beetle outbreak has caused substantial 
increases in whitebark pine mortality in Washington in 2022 and 2023. Rangewide, the 
percentage of dead whitebark pine trees increased from less than 25% in the early 1990s to 51% 
in 2016 (Goeking and Izlar 2018).  In surviving stands, the size-class distribution has become 
skewed towards smaller diameter trees (Keane et al. 2012; Rochefort et al. 2018).  

The range of Spalding’s catchfly (Silene spaldingii) in eastern Washington has decreased in the 
past 100 years as Palouse grassland and Channeled scabland (lithosol) habitats have become 
increasingly fragmented. True statewide trends are difficult to quantify due to differences in 
monitoring technique, incomplete counts, and gaps in monitoring years. Still, the overall trend 
for Silene spaldingii in Washington appears to be clearly downward. Most occurrences appear to 
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have declined both in the long and short term, with the most recent surveys failing to relocate 
any plants at 17 of 54 Silene spaldingii EOs (32%) in Washington across multiple Key 
Conservation Areas, some of which burned in recent wildfires. Survival of outplantings has also 
been low (0-36%), with the best success at Turnbull Wildlife Refuge.  

Nelson’s checkermallow (Sidalcea nelsonii), Wenatchee Mountains checkermallow (Sidalcea 
oregana var. calva), Kincaid’s lupine (Lupinus oreganus var. kincaidii), and Ute ladies’ tresses 
(Spiranthes diluvialis) have all experienced stable to upward short-term population trends; 
Nelson’s checkermallow was delisted by USFWS in 2023. However, the long-term prognosis for 
water howellia and Wenatchee Mountains checkermallow is tempered by the continuing loss of 
habitat due to competition from invasive non-native plants, encroachment of woody vegetation 
in the absence of disturbance, and projected environmental impacts from predicted climate 
change (Kleinknecht et al. 2019).  

Two years of baseline monitoring data have been collected for water howellia (Howellia 
aquatilis) under the post de-listing monitoring plan (PDM; U.S. Fish and Wildlife Service 
2020). Across all occurrences, population sizes are down around 50% across the state between 
the most recent survey and the previous survey at each occurrence, with seven occurrences 
being possibly extirpated. However, multiple years of data are needed to capture true population 
size due to natural fluctuations and trends appear to be overall stable in the long-term, with 
water howellia present at 93% of post-delisting monitoring sites in the two-year baseline period. 
Trends will be better understood when years 7-8 of post-delisting monitoring data are collected 
in 2029 and beyond. 

Kincaid’s lupine (Lupinus oreganus) populations have historically trended downward due to 
extensive conversion of Puget Trough prairies. However, rangewide surveys conducted at four 
occurrences in 2016 and again in 2024 show that at least half of occurrences are increasing in 
size to a greater degree than those experiencing declines (Ruff et al. 2024), with the most 
regularly monitored occurrence at Lozier Prairie reaching the highest cover and number of 
inflorescences ever recorded in 2024 (Jorgenson 2024). Additionally, a new occurrence was 
discovered in 2022.  

All occurrences of Ute ladies’ tresses (Spiranthes diluvialis) in Washington were surveyed 
between 2022 and 2024 and two new occurrences were discovered along the Columbia River as 
a result. Most occurrences have increased in population size since the last survey and appear to 
be stable or increasing over the long-term, with population sizes rebounding towards pre-burn 
levels at two of three sites impacted by wildfire between 2015 and 2020. This species has been 
recommended for delisting by the U.S. Fish and Wildlife service and a draft post-delisting 
monitoring plan has been released for comment (U.S. Fish and Wildlife Service 2024, 2025).  

Extirpated taxon 

Despite efforts to relocate populations in 2020, swamp sandwort (Arenaria paludicola) remains 
the only federally listed species in Washington that is extirpated.  This species is extant at one 
wild occurrence and two outplantings in California, however.  Most reports of swamp sandwort 
in Washington are based on misidentified specimens of other species in the Caryophyllaceae.  
There is a single confirmed report from the Tacoma area. An unconfirmed report at Mud 
Mountain dam (EO #3636) still needs to be revisited. Most of the historical habitat and 
potentially suitable habitat for this species has been lost due to urban development or 
competition from Phalaris arundinacea. A recent modeling study led by Walter Fertig and 
Sienna Wessel identifies a few remaining potentially suitable areas for reintroduction (Wessel et 
al. 2024). 
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Conclusion 

All of the state’s federally listed Endangered and Threatened vascular plant taxa will benefit 
from continued monitoring to detect population trends and assess emerging threats in time to 
spark corrective management.  Recently de-listed species will continue to be monitored for 
several years to ensure that their populations remain stable or increase.  Should these trends be 
reversed, the species could be considered for emergency listing again under the ESA.  
Monitoring of all listed species should be conducted in cooperation with USFWS, WNHP, the 
University of Washington’s Rare Care program, and state or federal land management agencies, 
with data shared in the central repository of the WNHP database. 
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4. Arenaria paludicola - swamp sandwort 

Research and monitoring updates 

Arenaria paludicola remains to be the only federally listed species that is completely extirpated 

in Washington, having not been observed in the state since 1896 despite recent survey efforts. 

Many historical element occurrences are now known to be erroneous reports and mis-

identifications of similar looking species such as Stellaria borealis ssp. sitchana and Gentiana 

sceptrum (Table 4.1; Fertig 2021). The occurrence at Flett Creek near Lakewood, WA (EO 

#7252) is now the only Washington report with a verified herbarium voucher. These updates 

further reduce the known range of this already exceptionally rare species which has only ever 

been known to occur in Washington and California, where it is now limited to one wild 

population (U.S. Fish and Wildlife Service 2018).  

No formal monitoring is conducted for this species on a regular basis in Washington due to its 

extirpated status. However, a focused effort to relocate historical occurrences and conduct 

exploratory searches of potentially suitable habitat for Arenaria paludicola in Washington was 

conducted in 2020 by Walter Fertig, former WNHP botanist (Fertig 2021). These surveys did 
not yield any extant populations of Arenaria paludicola but were useful for identifying suitable 

habitat and informing the development of a habitat suitability model in support of potential 

reintroductions. 2020 surveys by former WNHP botanist Walt Fertig at the Kennedy Creek 

wetland (Thurston County), Preacher’s Slough (Grays Harbor County), and Lake Terrell 

(Whatcom County) ultimately determined that these sites were likely too invaded by the highly 

competitive grass Phalaris arundinacea to be considered suitable for reintroduction without 

additional restoration of the habitat. No field surveys were conducted from 2022 to 2024 due to 

capacity and budget constraints. Future field surveys are still needed to confirm the viability of 

additional potential outplanting sites identified as highly suitable by the model and the 

unverified Mud Mountain dam historical occurrence (EO #3636).  

Habitat Suitability Modeling 

The extreme rarity and continuing decline of Arenaria paludicola across its range has generated 

interest in the potential for USFWS reintroduction in Washington in support of the recovery 

plan which necessitates 5 established populations across the species’ historical range (U.S. Fish 

and Wildlife Service 1998). Without reintroduction efforts, this species is likely to go extinct 

across its entire range since it is also declining in California (US Fish and Wildlife Service 2018). 

Furthermore, most suitable habitat in Washington has been converted or severely fragmented 

by development or degraded by the competitive exotic grass Phalaris arundinacea. 

In response, a model identifying potentially suitable Washington sites for Arenaria paludicola 

was published in 2024 by WNHP botanist Sienna Wessel, former WNHP botanist Walter Fertig, 

former WNHP data manager Jake Kleinknecht (Figure 4.1). The model was based on the 

climate, soils, surface geology, elevation, topography, land cover, and vegetation type at the only 

two historical occurrences (Flett’s Creek EO#7252, Carlisle Bog EO #6277) in Washington that 

have not been deemed erroneous (Table 4.1), though the Carlisle Bog occurrence is not verified 

by an herbarium voucher. Suitable habitats identified by the model can be characterized as 
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sedge-dominated, seasonally-flooded swamps, marshes, and depressional wetlands in a forest or 

peatland matrix near sea level in the advection fog zone of Washington (Wessel et al. 2024). 

Arenaria paludicola needs a narrow range of intermediate moisture levels with shallow 

inundation followed by drying in summer and does not tolerate crowding.  Suitable soils are 

deep but rapidly draining sandy-loam and gravelly-outwash glacial soils.  Arenaria paludicola 

occurs frequently with Oenanthe sarmentosa and several Carex spp. that create hummocks 

which can lift Arenaria paludicola out of unsuitable deeper standing water (Bontrager et al. 

2014). These species may be useful field indicators of potentially suitable habitat.  

 

Figure 4.1.  Full modeled extent of potential habitat of Arenaria paludicola in 

Washington (from Wessel et al. 2024). Striped polygons contain the most likely 

habitat based on the intersection of modeled high probabilities (top 20%) and the 

extent of suitable surface geology, within which ideal soil series (e.g. Spanaway-

Nisqually, Le Bar-Hoquiam) also occur. Black points indicated reported historical 

occurrences in western Washington. All but two occurrences were determined to 

be erroneous (Table 4.1) and were omitted from the model. 

 

The model highlighted multiple potentially suitable sites remaining in Washington, particularly 

peatlands at Carlisle Bog Natural Area and several kettle lakes and marshes on the Joint Base 
Lewis McChord (Wessel et al. 2024). These sites were primarily on lands mandated to manage 
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for conservation or with a solid track record of land management to preserve the habitat. Other 

suitable sites in surrounding areas of the Nisqually River basin were associated with parks or 

wildlife areas. Follow up site visits should be conducted to examine factors which may impact 

the feasibility and longevity of outplantings, including the density of exotics like Phalaris 

arundinacea and potential for shrub encroachment. Any outplanting projects initiated at these 

sites should also consider the suitability of onsite plant associations, land protections, 

management, and monitoring capacity.  Seed sourcing will be a particular challenge because 

there is no Washington adapted genotype available and there is only one remaining wild 

Californian population which occurs in a distinct “floating peat bog” habitat type (Wessel et al. 

2024). The best option may be to collect seed from Californian outplanting sites (only two of 

which have persisted) with local habitat as similar to Washington as possible (e.g. swamps, 

sedge-dominated marshes, peatlands, cooler and wetter areas of the range), or use existing 

California plant material that is being grown in greenhouses  

Table 4.1. Reported and Confirmed locations for Arenaria paludicola in 
Washington. 

Population County Ecoregion Ownership Yr last 

Obs 

Comments Status 

Carlisle Bog 

(EO 6) 

Grays Harbor Pacific NW 

Coast 

Carlisle Bog 

NAP 

1976 Not relocated in 

1990, 2005, 2006, 

or 2020 

False Report or 

Extirpated? 

Lake Sylvia 

State Park, 

Montesano 

Grays Harbor Pacific NW 

Coast 

Lake Sylvia SP 1960 Tveten s.n. (PLU) 

misidentified, = 

Stellaria borealis 

False Report 

Mud Mountain 

(EO 2) 

King North 

Cascades 

Unknown 1973 Not relocated in 

1981 or 1987 

False Report or 

Extirpated? 

Campo Verde Pierce Puget Trough Private 1972 Creso s.n. (PLU) 

misidentified; = 

Stellaria borealis 

False Report 

Flett Creek, 

Tacoma (EO 8) 

Pierce Puget Trough Private 1896 Only WA report 

with a verified 

herbarium voucher. 

Extirpated? 

Stuart Island 

airport 

San Juan Puget Trough Private 1984 Atkinson 96 

(WWB) is sterile, 

but appears to be 

Stellaria borealis 

False Report 

Happy Valley 

Tree Farm 

Snohomish Puget Trough Private 1989 Haberman s.n. 

(WTU) 

misidentified; = 

Stellaria borealis 

False Report 
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Current Status Summary 

Legal Status:  Listed as Endangered under the ESA in August 1993 (US Fish and Wildlife Service 

1993). 

Natural Heritage Rank: G1/SX; WA Extirpated 

 

Key Characteristics:  Arenaria paludicola is a perennial herb characterized by opposite, sessile, 

linear to lance-shaped leaves that are widest at the base, and glabrous (often shiny) stems up to 

70 cm long (28 inches) that trail over the ground.  Flowers occur singly on long, slender stalks 

and have 5 white, unlobed petals that are up to twice as long as the sepals.  Other Washington 

species in the Caryophyllaceae (especially Stellaria borealis) differ in having more egg-shaped 

leaves that are often narrowed at the base, hairy stems, flowers with 0 or 4 petals that are equal 

or shorter than the sepals, or flowers with deeply bilobed petals. 

Range: Central Mexico to Guatemala, with disjunct populations along the coast of central 

California and, historically, in western Washington (Hartman et al. 2005). In the United States, 

it is presently known only from San Luis Obispo County, California.  One voucher verified 

occurrence is known from Washington (“swamps near Tacoma” or “Flett’s Creek”) in Pierce 

County and the Puget Trough Ecoregion.  This population is based on a collection by pioneer 

Washington botanist John Flett who ran a dairy along Flett’s Creek in the Lakewood area of 
South Tacoma (Fertig 2019).  Despite extensive urban development in the past century, some 

marshy sites still occur in the area, including Seeley Lake Park, Wards Lake Park, and areas of 

Joint Base Lewis McChord.  Other reports from Carlisle Bog in Grays Harbor County and Mud 

Mountain Dam in King County (Pacific Northwest Coast and North Cascades ecoregions) are 

based on observations that have not been corroborated with voucher specimens or photos and 

have not been relocated since 1976.  

Number of Occurrences in WA:  Arenaria paludicola has been reported from seven locations in 

Washington, of which four have been verified as false reports based on misidentifications.   The 

remaining reports are all historical (last observed before 1981) and two may be false reports (the 

populations have not been relocated in recent years and there are no specimens for verification).  

The record from the Flett’s Creek may be the only valid report of this species from Washington, 

but was last observed in 1896 (Gamon 1991; Consortium of Pacific Northwest Herbarium 

records, March 2021). 

Abundance:  Considered extirpated in Washington.  Efforts to relocate populations in 

Washington occurred in 1981, 1987, 1990, 2005, 2006, 2018, and 2020 and have all been 

unsuccessful. 

Habitat: Sedge-dominated forested swamps, freshwater marshes, and kettle ponds within a 

peatland matrix in Western Washington within advection fog zones mostly below 83 m (272 

feet; Wessel et al. 2024). Associated with deep but rapidly draining sandy-loam and gravelly 

outwash glacial soils with high sand and peat content. Commonly associated with Oenanthe 
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sarmentosa and several Carex spp., which create hummocks that can lift Arenaria paludicola 

out of unsuitable deeper water zones (Bontrager et al. 2014).  

Threats: In Washington, threatened by conversion of habitat to industrial or residential 

development and changes in plant communities through natural succession or invasion by 

aggressive or non-native species, such as Phalaris arundinacea.  In California, one population is 

impacted by competition from other wetland plants due to enhanced productivity from nutrient 

inputs (US Fish and Wildlife Service 2008). 

Trends: Downward; currently considered to be extirpated in the state.  One of two known wild 

populations in California is now considered extirpated (last observed in 1985) and the other has 

declined by nearly 75% since 1998 (US Fish and Wildlife Service 2008).  There have been three 

attempts to introduce this species into suitable habitat within its historical range in California, 

only one of which has been successful (US Fish and Wildlife Service 2018). The taxonomic status 

and abundance of populations in Mexico and Central America is poorly known (Hartman et al. 

2005). 

Managed Areas and Ownership: Carlisle Bog Natural Area Preserve (reported), U.S. Army Corps 
of Engineers land (reported), and private. 

 

References 

Bontrager, M., Webster, K., Elvin, M., & Parker, I. M. 2014. The effects of habitat and 
competitive/facilitative interactions on reintroduction success of the endangered wetland herb, 
Arenaria paludicola. Plant Ecology, 215 (4): 467–478.  

Fertig, W.  2021.  Arenaria paludicola – swamp sandwort.  Pp 6-10.  In: Status of federally listed 
plant taxa in Washington state, 2021.  Natural Heritage Report 2021-01.  Washington Natural 
Heritage Program, Department of Natural Resources, Olympia, WA. 107 pp. 

Gamon, J. 1991. Report on the status of Arenaria paludicola Robinson. Washington Natural 
Heritage Program, Department of Natural Resources, Olympia, WA. 20 pp. 

Hartman, R.L., R.K. Rabeler, and F.H. Utech.  2005.  Arenaria.  In: Flora of North America 
Editorial Committee, eds. 1993+. Flora of North America North of Mexico. 20+ vols. New York 
and Oxford.  Vol. 5: Magnoliophyta: Caryophyllidae, part 2. 51-56 pp. 

Kennison, J. A. and R. J. Taylor. 1979. Status report for Arenaria paludicola, Appendix for 
Washington. Biology Department, Western Washington University, Bellingham, Washington. 

Morey, S.C. 1989. Report to the Fish and Game Commission on the status of marsh sandwort 
(Arenaria paludicola). Natural Heritage Division Status Report 89-23. 

Morey, S.C. 1990. A management strategy for the recovery of marsh sandwort (Arenaria 
paludicola). State of California, Department of Fish and Game, Endangered Plant Program, 
Natural Heritage Division. 14 pp. 

U.S. Fish and Wildlife Service. 1993. Endangered and Threatened Wildlife and Plants; 
Determination of Endangered Status for Two Plants, Arenaria paludicola (Marsh Sandwort) 



 

 

21 

 

and Rorippa gambellii (Gambel’s Watercress). U.S. Fish and Wildlife Service, Department of 
the Interior, Final Rule. Federal Register 58 (147): 41378-41383. 

U.S. Fish and Wildlife Service. 1995. Draft recovery plan for marsh sandwort (Arenaria 
paludicola) and Gambel’s watercress (Rorippa gambelii). Ventura Field Office. 

U.S. Fish and Wildlife Service.  1998. Recovery Plan for Marsh Sandwort (Arenaria paludicola) 
and Gambel’s Watercress (Rorippa gambelii). Ventura Field Office. 50 pp. + app. 

U.S. Fish and Wildlife Service.  2008.  Arenaria paludicola (Marsh sandwort) 5 Year Review: 
Summary and Evaluation. US Fish and Wildlife Service Ventura Fish and Wildlife Office, 
Ventura, CA. 21 pp.  

U.S. Fish and Wildlife Service.  2008.  Arenaria paludicola (Marsh sandwort) 5 Year Review: 
Summary and Evaluation. US Fish and Wildlife Service Ventura Fish and Wildlife Office, 
Ventura, CA. 21 pp. 

U.S. Fish and Wildlife Service.  2018. Recovery Plan for Marsh Sandwort (Arenaria paludicola) 
and Gambel’s Watercress (Rorippa gambelii), Draft Amendment. US Fish and Wildlife Service 
Ventura Fish and Wildlife Office, Ventura, CA. 21 pp. 

Wessel, S., W. Fertig, and J. Kleinknecht.  2024.  Modeling potential suitable habitat for 
reintroduction of Arenaria paludicola in Washington. Natural Heritage Report 2024-03.  
Washington Natural Heritage Program, Department of Natural Resources, Olympia, WA. 26 pp.  

  



 

 

22 

 

5. Castilleja levisecta - golden paintbrush 

 

Research and monitoring updates 

2023 Monitoring: After early, apparent success of outplanting projects, Castilleja levisescta was 

removed from the federal Endangered Species List in 2023. Adam Martin, Jesse Miller and 

numerous other partners and volunteers (hereafter the paintbrush team) collectively performed 

surveys of all wild and outplanted Washington Castilleja levisecta popuplations in 2023, the 

first year of post-delisting monitoring (Miller and Martin 2024; Table 5.1; Figures 5.1 and 5.2). 

All flowering C. levisecta plants were counted in populations that contained fewer than 5,000 

plants. Larger populations were sampled with belt transects, and total population sizes were 

extrapolated based on the area of mapped population polygons. To calculate population trends, 

missing data (populations that were not sampled in one or more years) were imputed by 

assuming that populations changed linearly between field visits. 

As of 2023, there were an estimated 2,603 flowering plants in extant native occurrences and 

224,360 flowering individuals in established outplantings or augmentation sites.  The total state 

population is currently estimated at 226,963 flowering plants. Wild (or native) occurrences 

appear to be rapidly approaching extinction, but outplanted plants remain abundant, though 

populations have decreased somewhat since initial peaks following planting. 

Seed production study: Researchers have observed that smaller populations of golden 

paintbrush seem particularly vulnerable to extirpation, but mechanisms underpinning this 

pattern have not been established. To address the causes of the relationship between population 

trends and population size, Miller and Martin performed a study of seed production at golden 

paintbrush occurrences during the 2023 annual monitoring (Miller and Martin 2024). They 

discovered that smaller populations appear to produce less viable seed. Populations of less than 

about 500-1,000 plants do not appear to produce enough seeds to replace existing plants as they 

senesce, leading to population declines. Further investigating the role of pollinator limitation in 

smaller populations could provide further information on mechanisms underpinning the seed 

production patterns observed. 

Herbivory study: Miller and Martin (2024) also performed a study of the extent to which 

herbivory is affecting golden paintbrush during 2023 annual monitoring. While herbivory is not 

strongly affecting golden paintbrush populations at most sites, it has substantial impacts at 

Cavness and Fort Casey, which contribute substantially to augmented and wild plant 

populations, respectively. Herbivory is more prevalent on plants that have more flowering 

stems, and since these plants produce disproportionate numbers of capsules, this may have 

negative implications for the long-term trajectory of golden paintbrush populations. Successful 

fencing efforts at places like Mar Vista on San Juan Island, Pacific Rim Institute on Whidbey 

Island, or Wolf Haven in Thurston County (which was fenced prior to augmentation), 

demonstrate that fences can effectively decrease herbivore pressure.  
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Hybridization Strategy:  In 2020, USFWS convened a working group with WA Department of 

Natural Resources and the WA Department of Fish and Wildlife to develop a strategy to reduce 

hybridization between Castilleja levisecta and C. hispida in western Washington prairies.  

Historically, these two species were not known to occur in sympatry in prairie habitats and were 

not suspected to hybridize. Castilleja hispida is a preferred forage and oviposition species for 

the Endangered Taylor’s checkerspot butterfly (Euphydryas editha taylori) and has been 

planted at several sites in the Puget Trough ecoregion to promote the recovery of that species 

(Haan et al. 2021).  

Hybridization between diploid races of C. hispida and C. levisecta (always a diploid) can result 

in fertile progeny capable of reproducing with other hybrid individuals or back-crossing with 

either parent species (Kaye and Blakely-Smith 2008, Sandlin 2018).  Several C. levisecta out-

planted populations (including Steigerwald National Wildlife Refuge, West Rocky Prairie State 

Wildlife Area, and Tenalquot Preserve) have become too over-run with hybrid plants to still 

qualify as recovery populations, and low levels of hybridization could threaten other sites (Mima 

Mounds NAP and Wolf Haven Preserve; Dunwiddie and Pellant 2019, Fertig 2019), though 

hybrids are currently being removed there.  The hybridization strategy was developed to reduce 

the likelihood of unintentional mixing of the two Castilleja species by identifying specific sites in 

the North and South Puget Sound areas that will prioritize the management of either C. levisecta 

or C. hispida/Taylors checkerspot.  The strategy also provides a decision framework for 

conservation practitioners to avoid introducing new populations of one Castilleja species within 

1-2 km of the other (US Fish and Wildlife Service et al. 2021). The hybridization team has 

continued meeting annually through 2023. 
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Table 5.1. Summary of Washington golden paintbrush population counts, estimates, and 

interpolated values for sites visited in 2023. Cells with grey backgrounds represent 

interpolated values; cells with white backgrounds represent counts (for populations with 

fewer than 5,000 plants) or population estimates based on subsampling (for populations 

with more than 5,000 plants). The bottom row shows the percentage of the estimated total 

population count that was based on counts or estimates rather than interpolation. 

Site Wild 
Out-

plante

d 

Year 

2015 2016 2017 2018 2019 2020 2021 2022 2023 

Cavness   x 75,985 47,334 79,910 
121,55

0 
67,978 78,736 

190,00

3 

301,26

9 
133,623 

Glacial 

Heritage 
Preserve 

  x 
108,64

7 
83,355 53,614 40,724 30,396 82,692 

193,95

9 
68,231 43,871 

Whidbey 
Island, Smith 

Prairie, PRI 

  x 14,854 13,865 22,544 9,458 20,747 22,421 24,848 37,708 34,248 

Mima 
Mounds 

Natural Area 

Preserve 

  x 992 817 801 6,314 9,936 10,233 9,309 6,413 5,325 

Wolf Haven   x 3,616 3,546 8,075 9,112 3,898 4,431 1,872 1,872 2,900 

Protection 
Island 

  x 66 194 71 325 579 833 1,087 1,341 1,595 

USFWS 

Headquarters

, Dungeness 

   x 1,304 1,304 1,304 1,304 2,962 2,485 2,033 1,785 1,537 

Whidbey 
Island, 

Admiralty 

Inlet NAP, 

Naas Prairie 
Unit (EO 

009a) 

x x 2,350 1,329 1,913 1,487 1,055 874 935 445 732 

San Juan 
Island, False 

Bay Middle 

(EO 020) 

x x 25 15 50 99 134 267 157 557 654 

Rocky Prairie 

NAP (EO 011) 
x     3,597   3,183 890 687 857 718 314 

Morgan/ 

Tenalquot 
  x 1,974 297 720           289 

Whidbey 

Island, 

Admiralty 

Inlet NAP, 
Bluff (EO 

009b) 

x x 94 310 406 415 297 550 429 261 257 
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Site Wild 

Out-

plante

d 

Year 

2015 2016 2017 2018 2019 2020 2021 2022 2023 

Whidbey 
Island, Ft. 

Casey (EO 

005) 

x x 1,136 1,165 375 1,025 251 582 836 744 156 

Whidbey 

Island, Hill 

Road - Ebeys 
Landing (EO 

21) 

x   883 766 687   32 213 21 80 135 

Whidbey 

Island, Forbes 

Point (EO 

016) 

x x 168 95 111 94 96 128 68 80 92 

Whidbey 

Island, Ebey's 
Landing 

  x 1,112 764 416 373 283 182 81 12 85 

San Juan 

Island, San 
Juan Valley 

(no EO #) 

x   477 664 466 96 217 289 177 164 84 

Whidbey 

Island, NPS 

Ebey 

overlook 

  x 10 9 7 5 3 2 1 1 1 

Total counted or estimated 
plants 

214,39
4 

159,36
5 

172,17
6 

197,25
2 

141,19
1 

206,60
8 

41,773 
420,49

7 
227,921 

Total interpolated plants 1,314 1,789 1,311 330 582 1,017 
198,93

9 
3,206 0 

 
Percent of plants counted or 

estimated  
  

99.4% 98.9% 99.2% 99.8% 99.6% 99.5% 17.4% 99.2% 100% 
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Figure 5.1. Rangewide golden paintbrush population trends are shown for 
outplanted and wild plants (top panel) and wild plants only (bottom panel).  

Because we use interpolated data for years where individual sites were not surveyed,  these 
population estimates are not exact, and actual population sizes could be slightly higher or lower. 
Sites that contain both wild and outplanted plants are considered wild populations here, so 
strictly speaking, wild population numbers are slightly lower than shown here.  
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Figure 5.2. Castilleja levisecta population trends in Washington State are shown.  

Because we use interpolated data for years where individual sites were not surveyed,  these 

population estimates are not exact, and actual population sizes could be slightly higher or lower. 

Sites that contain both wild and outplanted plants are considered wild populations here, so 

strictly speaking, wild population numbers are slightly lower than shown here. 
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Current Status Summary 

 

Legal Status: Delisted in 2023; formerly listed as Threatened under the Endangered Species Act 

in 1997 (US Fish and Wildlife Service 1997). 

Natural Heritage Rank: G2/S2; WA: Threatened 

Key Characteristics:  Golden paintbrush can be distinguished from other Castilleja species in its 

range by its combination of bright yellow floral bracts that are shallowly 3-5 lobed at the tips,  

corolla tubes 20-23 mm long with the upper lobe 3-4 x longer than the stubby lower lobe, and 

pubescence of the stems, leaves, and bracts that is soft and slightly sticky.  Yellow-flowered 

forms of Castilleja hispida (which is usually orange) have more deeply divided bracts and upper 

leaves and longer corollas with the tubular upper lobe 4-5 x longer than the lower lobe.  Hybrid 

individuals between these species can be recognized by flowers with orange to yellow bracts and 

corolla tubes of intermediate proportions. 

Range: Historically, golden paintbrush occurred from southeastern Vancouver Island and 

adjacent islands in British Columbia to the San Juan Islands and Puget Trough in western 

Washington and the Willamette Valley of western Oregon (Linn, Marion, and Multnomah 

counties).  By the 1980s it was considered extirpated in southwestern Washington and Oregon. 

Since 2006, populations have been successfully reintroduced in British Columbia, Washington, 

and the Willamette Valley from Portland to Eugene, Oregon.  In Washington, extant (native and 

reintroduced) populations are found in Clallam, Island, Jefferson, San Juan, and Thurston 

counties within the Puget Trough ecoregion.  Additional populations have been out-planted in 

Grays Harbor and Mason counties, but these have not been present long enough to be 

considered established.  Golden paintbrush is extirpated in Clark, King, Kitsap, Pierce, and 

Skagit counties. 

Number of Occurrences in WA: Golden paintbrush is currently known from 10 extant and 10 

established introduced populations in Washington. (The Admiralty Inlet NAP population is 

counted as two populations in terms of potential recovery, but is considered one occurrence by 

WNHP.)  Thirteen additional native populations, including the type occurrence at Mill 

Plain/Fort Vancouver, are historical or extirpated. 

Abundance: As of 2023, there were an estimated 2,603 flowering plants in extant native 

occurrences and 224,360 flowering individuals in established outplantings or augmentation 

sites.  The total state population is currently estimated at 226,963 flowering plants.  

Habitat: Mainland populations are found in open, undulating remnant prairies dominated by 

Roemer’s fescue (Festuca roemeri) and Red fescue (F. rubra) on gravelly or clayey glacial 

outwash.  Island populations are often on the upper slopes or rims of steep, southwest or west 

facing sandy bluffs that are exposed to salt spray.  Populations may also occur on remnant 

coastal prairie flats on glacial deposits of sandy loam.  Historically, island prairies may have  

been dominated by forbs and foothill sedge (Carex tumilicola) rather than grasses (Chappell 

and Caplow 2004).  Many island sites are now dominated by Red fescue or weedy forbs and all 
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sites are threatened from encroachment by woody vegetation. Prior to European settlement, fire 

was probably significant in maintaining open prairie conditions (Gamon 1995). 

Threats: Historically, the most significant threats to Castilleja levisecta have been conversion of 

prairie habitat to agriculture or residential development, competition with non-native plants, 

encroachment of forest vegetation, fire suppression, recreation, and loss of pollinators (Gamon 

1995, US Fish and Wildlife Service 2000).  Additional significant threats that have emerged in 

the past 20 years include spring and summer drought, herbivory by deer, elk, and rabbits, and 

hybridization with C. hispida (Dunwiddie and Pellant 2020, 2021, Fertig 2019, Kaye 2019, Kaye 

and Blakely-Smith 2008, Martin 2021, Miller and Martin 2024).   

Evidence is emerging that when individual populations fall below a certain threshold (perhaps 

500 plants), they may be less likely to be effectively pollinated, resulting in reduced seed 

production, as evidenced by empty fruits (Peter Dunwiddie, personal communication). Small 

populations of C. levisecta  produce very little viable seed; a minimum population size of 500-

1,000 plants may be needed for populations to produce seed at self-sustaining rates (Miller and 

Martin 2024).  Reduction in the number of pollinators has been observed at several sites since 

2019, and may be a significant threat across the range of C. levisecta. 

Trends: Historically, the number of native occurrences has been decreasing.  At least 9 

populations in Washington have not been relocated since 1936 and may be extirpated (Fertig 

2021).  Two others were last observed in 1980 and 1995 and have not been relocated in 

subsequent site visits; these are now presumed to be extirpated.  Extant, naturally-occurring, 

populations in Washington have all declined since 2012 except where augmented by introduced 

plugs or seeding.   

Native populations of golden paintbrush have decreased by 91% since 1980, and by 76% since 

2015.  The overall number of populations in the state has increased significantly, however, due 

to the success of out-planted populations. Most outplanted populations were seeded densely, are 

now declining as plants thin to densities that more closely resemble the densities of wild 

populations. The long-term abundance and persistence of outplanted populations is yet to be 

determined; many of these populations are being monitored as part of post-delisting 

monitoring. 

Managed Areas/Ownership (WA only): National Park Service: San Juan Islands National 

Historic Park; US Fish and Wildlife Service: Protection Island National Wildlife Refuge; Other 

Federal: Naval Air Station Whidbey, DOD – Forbes Point.  State of Washington:  Admiralty Inlet 

Natural Area Preserve, Fort Casey State Park, Mima Mounds Natural Area Preserve, Rocky 

Prairie Natural Area Preserve; County Government: Thurston County. Private NGOS: Center for 

Natural Lands Management, San Juan Preservation Trust, Whidbey-Camano Land Trust, Wolf 

Haven. 
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6. Eriogonum codium - Umtanum desert buckwheat  

 

Research and monitoring updates 

Full population census: A full census of the world’s only wild Umtanum desert buckwheat 

occurrence was performed in 2023, for the first time since 2019. In this survey, we used pin flags 

to mark all plants, which reduces the risk of errors of commission or omission. We counted a 

total of 2354 plants in 2023, representing a substantial decline since 2019, when 3016 plants 

were counted (Figure 6.1, Table 6.1). A previous population viability analysis in 2007 predicted 

that Umtanum desert buckwheat could decline by about 3% per year (Caplow et al. 2007), but it 

has actually declined much more rapidly. From 2019 to 2023, the population declined by an 

average of 160.5 plants per year. If this rate of decline continues, the population could reach 

extinction in the next one to two decades. This follows a comparable (and slightly steeper) 

decline from 2011 to 2019 (Figure 6.1). Prior to 2011, the population was relatively stable.  

 

 

 

Figure 6.1. Umtanum desert buckwheat population trends, based on full 

population censuses, which are typically performed once every 5-7 years. 
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Table 6.1. Eriogonum codium full population Census Data. The full census is 
typically performed about every 5-7 years. 

Year 

Umtanum Ridge Occurrence # 01 

Total 
number of 

plants 

East End  

(includes demographic 
monitoring plots; 

AKA lower end) 

Middle  
(next to and E of old 
wooden power pole) 

West End 
(AKA upper end) 

1995       4917 

1997       5228 

2005 3367 168 873 4408 

2011 4061 168 940 5169 

2019 2239 120 657 3016 

2023 1756 92 506 2354 

 

Demographic plots: WNHP has continued monitoring the Umtanum desert buckwheat 

demographic plots annually in collaboration with USFWS and other partners. Since 1997, the 

demographic plots have been surveyed every year except for 2017, when the summer survey was 

canceled because of a wildfire. During this era, the plots were surveyed in both spring and 

summer, and the spring survey was still performed in 2017. 

In 2022, annual monitoring was performed by Walter Fertig (former WNHP botanist) and 

James Rebholz (USFWS). In 2023, annual monitoring was performed by Jesse Miller (WNHP), 

Walter Fertig (Washington State University), Emily Orling (USFWS), Wendy Gibble (Rare 

Care), Callie Zender (Rare Care), and Elin Pierce (then USFWS). In 2024, monitoring was 

performed by Sienna Wessel (WNHP), Emily Orling (USFWS), and three staff members from 

the Yakima Training Center. The group was also joined by Paul Corral of Wanapum Tribe. In 

2024, we switched to digital data collection for the demographic plots, eliminating the risk of 

errors during data entry from paper forms. We also re-mapped the locations of transects in 

2024. WHNP has forgone performing the spring seedling count, which was historically 

performed in April, since 2020 following COVID restrictions and the low recruitment rate that 

has been observed. 

In 2022, 49 live plants with a total of 1,295 inflorescences were observed in the monitoring 

plots. In 2023, 47 live plants were observed with a total of 2,180 inflorescences. In 2024, 48 live 

plants with 1,588 total inflorescences were observed. Overall, a slow, steady downward trend 

has continued since 1997. Total net change across all plots from 1997 to 2024 was -57 plants, a 

54% decrease, with an average loss of two plants per plot over that period. Some new “recruits” 

also appear to be an artifact of either mature plants originally found outside of a plot slowly 
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growing and expanding into the plot, or large mature individuals splitting into two due to death 

of stems and tissue at the center of the plant. 

Observations of population vigor: In 2023, many Umtanum desert buckwheat plants appeared 

unhealthy. In the higher elevation parts of the population, there were large areas where plants 

appeared miscolored and slightly wilted; it seemed unlikely these plants would live more than 

one more year. While the demographic plots did now show a major dieoff in 2024, they are 

located in the lower subpopulation, and the wilted plants were observed in the upper 

population. The population appeared healthier in 2024 than 2023, and flowers were more 

abundant in 2024 in the demographic plots. Varying annual conditions clearly influence 

Umtanum desert buckwheat. 

Disturbance and causes of population decline: Wildfire remains the greatest threat to Umtanum 

desert buckwheat, and homogenization of the flora in the surrounding landscape following the 

2018 fire may be indirectly harming Umtanum desert buckwheat. Much of the native vegetation 

was replaced by cheatgrass following the fire. Quamash EcoResearch staff have observed that 

ants are “major consumers” of Umtanum desert buckwheat seeds; the 2018 wildfire may have 

removed other native plants that the ants previously used to diversify their diets (Waters et al. 

2024). Restoring native plant communities in the vicinity of the population should be 

considered a high priority for preventing the extinction of Umtanum desert buckwheat. 

On May 25, 2024, a small wildfire burned on the western side of Umtanum ridge, burning up to 

the edge of the Umtanum desert buckwheat population, and impacting Umtanum desert 

buckwheat Critical Habitat. Surveys by Hanford Mission Integration Solutions  found no direct 

impacts to Umtanum desert buckwheat plants. 

Many inflorescences have been observed to be clipped while in the seed stage. It is unlikely that 

elk or rodents are breaking seed heads as there is little elk sign at the site and ants have not been 

documented clipping stems, only removing individual seeds. It is possible that broken seedhead 

stalks are normal and may be a form of seed dispersal by wind (Waters et al. 2024). Nocturnal 

rodents are one possible cause of this disturbance. 

Additional research and management activities: A broad habitat restoration project has been 

planned for Umtanum Ridge, and is undergoing cultural impacts analysis prior to initiation.  

Susan Waters and staff at Quamash EcoResearch characterized the community of pollinators 

that visit Umtanum desert buckwheat in 2022-2023, and also explored floral and seed herbivory 

and pollen limitation (Waters et al. 2024).  

Rare Care has started collecting seed to increase holdings in Miller Seed Vault. This project 

started in summer 2024 and will be continuing for 3 years. Derby Canyon natives is also 

growing seed for Umtanum Desert Buckwheat. 

Outplantings: Two experimental out-plantings of Eriogonum codium were established in 2011 

at Yakima Ridge and Saddle Mountain within the Hanford Reach National Wildlife Refuge.  

These plantings were undertaken to increase the number of occurrences of the species in the 

wild and to demonstrate the feasibility of out-plantings as a conservation strategy.  Sites were 
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selected that appeared to have comparable Kiona silt loam soils and similar aspects and 

elevations (Newsome and Goldie 2017). 

A total of 102 seedling plants were planted at three sites on Yakima Ridge in 2011 and 2012.  

After 20 months, only 10 of the original cohorts were still alive (9.8% survival) and by July 2016 

only 3 stressed plants were still alive (2.9%).  This area subsequently burned in the Range 12 fire 

in July 2016 and all plants are now presumed dead (Newsome and Goldie 2017).  Although 

suitable habitat may still be here and elsewhere on Yakima Ridge, the area has not been 

replanted, and is currently inaccessible due to road damage following recent fires (Heidi 

Newsome, personal communication, 2020). 

In November 2012, 100 seedling Umtanum buckwheat plants were planted at one site on Saddle 

Mountain.  From 2013-2017, an additional 386 seedling plugs were introduced at three more  

sites on the mountain (Newsome and Goldie 2017).   Only 9% of these outplanted seedlings were 

still alive in 2017, of which just 4 had been present for more than 21 months and considered 

“established” (Newsome and Goldie 2017).  In November, 2019, 88 new seedling plugs were 

planted to augment two plants that had survived fires in 2017 and 2018.  One year later, 21 

plants were still alive (23.8%).  Since out-planting efforts began in 2011, no introduced plants at 

Yakima Ridge or Saddle Mountain have become large enough to flower (Newsome 2020). 

An additional population was introduced at the Badger Mountain Centennial Preserve south of 

Richland in 2020 (Newsome and Abel 2020).  Twelve one-year old plugs were planted at sites 

on the north and south side of the mountain in March 2020, and in the fall seed was directly 

sown. As of September 2020, 11 plants were still alive.  Another out-planting of 59 seedlings was 

established at three sites in Snow Mountain Ranch (now managed by the Cowiche Canyon 

Conservancy) in fall 2020 (Newsome and Abel 2021). Snow Mountain is at a higher elevation 

than the native populations at Umtanum Ridge, but otherwise has similar rocky rim habitat.  

Rare Care planted 48 plugs at Saddle Mountain in fall 2023 and 200 plugs in fall 2024. 

Monitoring of 2023 planting shows very high mortality. Rare Care will monitor 2024 

outplantings in 2025 and may deploy experimental shade shelters to see if survival is increased.  

In November 2024, 50 plugs of Umtanum desert buckwheat were planted at Snow Mt. Ranch in 

the Cowiche Canyon Conservancy. Snow Mountain is at a higher elevation than the native 

populations at Umtanum Ridge, but otherwise has similar rocky rim habitat. Poor survival was 

documented in the first year, and the near 100% mortality observed since was likely due to a 

hard freeze after planting. Additional outplantings at Snow Mountain at sites of varying 

elevations are planned.   
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Table 6.1. Eriogonum codium demographic plot and census data from 1995-2024.  

Demographic monitoring is divided between April counts of seedlings and July counts and 

measurements of mature plants within 24 permanent monitoring plots in three transects.  

Year April 

Seedling 

Count 

July Mature Plant Count Total 

Population 

Census Alive Survivors 

from 

previous year 

New 

Recruits 

Dead since 

previous 

year 

1995           4900 

1996 4           

1997 26 105 na na na 5207 

1998 3 105 105 0 0   

1999 20 102 101 1 4   

2000 73 101 101 0 1   

2001 37 97 97 0 4   

2002 0 96 96 0 1   

2003 3 93 93 0 3   

2004 6 90 90 0 3   

2005 0 88 88 0 2 4408 

2006 5 90 87 3 1   

2007 154 89 89 0 1   

2008 12 88 87 1 2   

2009 5 87 87 0 1   

2010 67 86 80 6 7   

2011 79 83 81 2 5 5169 

2012 6 80 79 1 4   

2013 7 77 77 0 3   

2014 7 74 74 0 3   

2015 6 66 65 1 9   

2016 76 65 63 3 4   

2017 333 75 65 10 na   

2018 9 55 52 3 23  

2019 124 53 47 6 8 3016 

2020 No data  52 50 2 3   

2021 No data  48 48 0 4  

2022 No data  49     

2023 No data  47 46 1 3 2354 

2024 No data  48 47 1 0  
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Current Status Summary 

Legal Status: Listed as Threatened under the ESA in 2013 (US Fish and Wildlife Service 2013c).  

A recovery plan was finalized in 2022. 

Natural Heritage Rank: G1/S1; WA Endangered 

Key Characteristics: Eriogonum codium is a densely matted perennial herb with lemon yellow 

flowers borne in ball-like clusters at the tips of leafless branches. The basal leaves are elliptic 

and densely white or gray woolly. The perianth is comprised of 6 equal tepals that are hairy on 

the outside. The flowers do not taper to a stipe-like base.  Eriogonum douglasii and E. 

caespitosum have yellow or dirty whitish flowers with stipe-like bases.  E. ovalifolium var. 

ovalifolium has glabrous yellow flowers with the outer 3 tepals broader than the inner 3 and 

leaves that are oval. 

Range: Endemic to the east end of Umtanum Ridge in Benton County, Washington in the 

Columbia Plateau ecoregion. 

Number of Occurrences in WA:  Known from a single native occurrence first discovered in 1993 

(Fertig 2018) and last visited in 2024.  Additional outplantings have been attempted at two 

additional sites on the Hanford Reach National Monument and at Badger Mountain, south of 

Richland and Snow Mountain Ranch west of Yakima (Newsome and Abel 2020, 2021; Newsome 

and Goldie 2016). 

  

Abundance: 2,354 plants were in the entire Umtanum Ridge population in 2024, down from 

3,016 plants in 2019 and 5,169 in the 2011 census. 

  

Habitat: Found on the rim of north-facing basalt cliffs on fine pebbly or pumice-like basalt of the 

Kiona Silt loam series in a sparse cushion plant-bunchgrass community bordered by sagebrush 

grassland.  Prior to the Silver Dollar fire, the surrounding vegetation was dominated by 

Artemisia tridentata, Grayia spinosa, Salvia dorrii, Poa secunda, and Elymus spicatus 

(Dunwiddie et al. 2001).  Today, the rim vegetation consists primarily of 20-25% cover of 

Eriogonum codium, Bromus tectorum, Salsola tragus, Poa secunda, Achnatherum 

hymenoides, Achillea millefolium, Astragalus purshii, Elymus elymoides, Sphaeralcea 

grossulariifolia, Dieteria canescens, and Balsamorhiza careyana (Fertig 2019). 

  

Threats: Umtanum desert buckwheat is highly threatened by wildfire (Newsome 2020), 

competition from invasive annuals (especially flammable species such as Bromus tectorum and 
Salsola tragus), trampling, low rate of seedling establishment, granivory from ants and perhaps 

vertebrates, and loss of pollinators (Fertig 2019). 

Trends:  This species is trending downward.  Kaye (2007) conducted a population viability 

assessment based on 10 years of monitoring data and predicted a 72% chance of the population 

declining by half within 100 years.  About 60% of the population burned in the Silver Dollar 

wildfire in July 2017, resulting in a population decrease of 41% from 2011 to 2019 (Fertig 2019).  
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Managed Areas/Ownership: Hanford Reach National Monument (Department of Energy & US 

Fish and Wildlife Service). 
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7. Hackelia venusta - showy stickseed 

Research and monitoring updates 

Full population census: Monitoring H. venusta is challenging because it is difficult to see plants 

without disturbing the unstable soils. A full population census has not been attempted since 

2020. 

Monitoring: For over a decade, WNHP tracked showy stickseed populations in polygons 

originally mapped by Joe Arnett (Arnett 2011). However, the Arnett plots proved challenging for 

other observers to reliably relocate, and their large size required walking among the sensitive 

plants.  

In 2022-2023, Wendy Gibble and Rare Care staff, with assistance from WNHP staff, established 

a new monitoring protocol that is likely to increase reproducibility and reduce potential 

disturbance to the plants and their habitat (Miller et al. 2024). The new monitoring protocol 

uses permanent plots and photo points that are dispersed throughout the existing population 

and adjacent suitable habitat (Figure 7.1). These locations were demarcated using aluminum 

tags that were either nailed to trees or affixed to rebar in the ground. The sampling locations 

were placed in roughly a grid pattern, to the extent that the terrain allowed.  

Under the new protocol, at each plot we count the number of vegetative and reproductive H. 

venusta plants within a 10 m radius of the marker, in either a 180-degree hemispheric plot, or a 

360-degree circular plot. The 10 m distance was selected so that all plants in a plot could be 

observed from outside the plot to reduce trampling disturbance. We also record the number of 

seedlings that can be seen from a fixed position near the marker as a separate count. In 2022, 21 

plots were established (but one was later determined to be potentially incompletely sampled); 4 

additional plots were established in 2023. All 25 plots were sampled in both 2023 and 2024. 

In 2022, Wendy Gibble led monitoring and counted 100 mature plants (85 reproductive, 15  

vegetative) and 114 seedlings in the first 21 of the new plots. In 2023, Jesse Miller, Wendy 

Gibble, and Allie Howell performed monitoring and found 131 plants (114 flowering, 17 

vegetative) and 74 seedlings in 25 plots–the 21 established in 2022, and four newly established 

plots. In 2024, Sienna Wessel, Holly Giard, Naomi Riebold, and Kathy Robertson performed 

monitoring in the 25 plots and counted 136 plants (126 reproductive, 10 vegetative); no 

seedlings were observed in 2024. 

The new monitoring protocol cannot provide an exact comparison to long-term monitoring data 

from the Arnett plots, or from past full census counts. Locations of the new plots were not 

chosen randomly and represent only about 30% of the total population. Based on extrapolation, 

453 plants is an estimate for the total size of the population using data from the new plots. If 

accurate, this estimate represents a 41% decrease from a high of 772 plants estimated in 2004.  

Long-term trend analysis: To analyze long-term trends in Hackelia venusta abundance, we 

selected Arnett plots that had been visited at least once from 2009-2011 and again from 2020-

2022. If a plot was visited more than once during the first or second three-year period, we 

averaged the values within the three-year period so that we could analyze a single starting and 
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ending value for each plot. To analyze whether abundance changed over time, we used a linear 

mixed model with number of plants as the dependent variable, time point as the fixed effect, and 

plot as a random effect. The analysis was performed using the lme4 package (Bates et al. 2015) 

in R 4.3.1 (R Core Team 2023). The new monitoring plots were not used in this analysis because 

they are not directly comparable to the Arnett plots. 

The average number of plants per Arnett plot decreased by 23% over the eleven-year period we 

analyzed, from 17.8 plants in 2009-2011 to 12.4 plants in 2020-2022 (Figure 7.1). This 

represented a significant decrease (P=0.03). 

 

 

Figure 7.1.  Population trends for Hackelia venusta from 2009-2011 to 2020-2022 

from Miller et al. 2024. Red points represent Arnett study plots during the first 

time period, and blue points represent the same plots during the second time 

period. 
 

Short-term trend analysis: The number of mature (flowering plus vegetative) plants increased 

16% from 2022 to 2023 another 4% from 2023 to 2024 across all 25 plots (Gibble and Howell 
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2024), likely due to natural population fluctuation in response to climate. To test whether this 

was a significant increase, we used a linear mixed model with year (2022-2024) as the predictor 

variable and plot as a random effect. Only the 20 plots that were measured accurately in 2022 

were included. There was no significant change in the population size (P=0.065), so we 

characterize the short-term population trend as stable.  

Outplantings: 206 plugs were planted at two sites by Rare Care volunteers in the fall of 2022. 

The two sites were Climbing Rock, the site identified by UAS flight in Tumwater Canyon, and 

the existing augmentation site from 2019 along FS Rd 7803. Plantings were followed by higher 

than average snowfall but then subsequent drought conditions in spring and summer 2023.  

Rare Care and WNHP monitored 2019 and 2022 outplantings each May from 2022-2024. 

Individual plants were relocated using numbered metal tags. After the completion of the fifth 

monitoring season for the 2019 plantings adjacent to the core natural population,  it was found 

that survival decreased to an average of 12%. There are two years of monitoring data for the two 

2022 planting sites (206 planted between 2 sites). Survival over the first winter was relatively 

high (63% average across sites) but dropped dramatically in 2024 after the 2023 drought, to an 

average of 11.5% survival across sites. Though overall survival of outplantings was very low, 

surviving plants appeared relatively healthy, with some planted individuals now bearing 

numerous flowering stems. Plants under the partial shade of rocks and trees were often the most 

robust, where limited moisture may be retained for slightly longer. 

Other research notes: Seeds of showy stickseed were collected by Rare Care in June, 2024, to 

store at Miller Seed Vault.  

A particularly hot summer occurred in 2023, causing die-off of douglas firs (Pseudotsuga 

menziesii) at the site in 2024 (Gibble and Howell 2024). However, the natural showy stickseed 

populations grew slightly in those years, though no seedlings were found in 2024. Contrastingly, 

outplantings saw high mortality in the same time frame. 

Drew Foster, a graduate student at the University of Washington, conducted Unmanned aerial 

surveys (UAS) over 365 acres of modelled potentially suitable showy stickseed habitat in 2020. 

30 high priority sites were identified by the UAS flights. These were surveyed in the field and 

ranked for suitability. Ultimately, it was determined that only one site in Tumwater Canyon was 

highly suitable and this site was recommended for outplanting in 2022 (Gibble and Howell 

2024). 
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Table 7.1.  Population estimates for Hackelia venusta in Tumwater Canyon (updated from Arnett 

2011b). An ‘*’ indicates only a subset of the population was surveyed. 

Year Population Size Comments 

1968 “Common” Reported by Gentry and Carr (1976) in an area of a few 

hundred acres.  Second population to north (EO 2) also 

cited by Gentry and Carr, but has not been relocated 

since 1968 and may represent the same locality. 

1978 “Occasional” Monitored by D. Varney. 

1981 ca 1000 Estimated by Reid Schuller on 1 May 

1984 396 Census by Jim Barrett on 5 June 

1987 384 Census by John Gamon (WNHP) over 12 acres (Gamon 

1997) 

1995 ca 140 Census by Ted Thomas (USFWS), Richie Harrod 

(USFS) and Paul Wagner (WDOT) over 2.5 acres on 

May 11 (Gamon 1997) 

2000 ca 300 Census over 10 acres by Lauri Malmquist and Jennifer 

Brickey (USFS) in June 

2001 ca 500 Census over 10 acres by Lauri Malmquist and Ellen 

Kuhlmann (USFS) on 29 May 

2004 572-772 Outlying populations counted and core population 

estimated by Florence Caplow (WNHP), Barry 

Wendling, Carolyn Alfano, and Dan Shepherd (Rare 

Care), & Tim McCracken and Christiana Manville 

(USFWS) on 11-12 May 

2009 282 Census of core population and estimate of outlying 

populations (based on previous years count) by Joe 

Arnett (WNHP) 
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2010 316 Census of core population and estimate of outlying 

populations (based on previous years count) by Joe 

Arnett (WNHP) on 24 May 

2011 283 Census of outlying populations (43 plants) and estimate 

of core population by Joe Arnett and Jason Sandberg 

(USFS) on 25 May. 

2012 477 Census and estimate conducted by Joe Arnett (WNHP) 

2014 275 Census and estimate conducted by Joe Arnett (WNHP) 

2015 25* Count of only those plants along highway within slope 

stabilization project area 

2020 171* (214 

estimated for total 

occurrence) 

Count of plants only in core population by Wendy 

Gibble (149 in flower). Out-lying populations contained 

43 plants in 2011, suggesting that the total population 

may be about 214. 

2022 100* Count of plants in 21 permanent long-term monitoring 

plots in core and peripheral clusters of the population 

by Wendy Gibble.  

2023 131* Count of plants in 25 permanent long-term monitoring 

plots in core and peripheral clusters of the population 

by Wendy Gibble and Jesse Miller.  

2024 136* Count of plants in 25 permanent long-term monitoring 

plots in core and peripheral clusters of the population 

by Wendy Gibble and Sienna Wessel. Represents ~30% 

of the total population. 
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Current Status Summary 

Legal Status: Listed as Endangered under the ESA in 2002 (US Fish and Wildlife Service 2002).  

Natural Heritage Rank: G1/S1; WA Endangered 

Key Characteristics:  Hackelia venusta is a multi-branched perennial herb with leafy stems 20-

40 cm tall.  Stem leaves are 2.5-5 cm long x 3-7 mm wide and lance-shaped to narrowly elliptic 

with spreading hairs and coarse ciliate margins. Flowers are white (occasionally washed with 

blue) and 18-22 mm wide. Raised knobs (fornices) at the mouth of the corolla are squared-off or 

slightly lobed. Fruits are comprised of 4 nutlets 3.8-4.3 mm long with a warty surface and 

broadly winged margins lined by rough prickles.  Hackelia taylori differs in having deep blue 

flowers only 3-5 mm wide and shorter stems. H. diffusa var. arida has taller stems, longer 

leaves, and white flowers with rough-warty or hairy fornices. 

Range: Local endemic of the Wenatchee Mountains (Chelan County) west of Leavenworth in 

central Washington. 

Number of Occurrences in WA: Known from one extant occurrence (last surveyed in 2020) and 

one vague historical locality, last visited in 1968 (these two occurences may actually represent 

the same population).  Several populations with dark blue flowers from higher elevation sites in 

the Alpine Lakes Wilderness Area were once included in Hackelia venusta.  These populations 

are now recognized as a different species, Taylor’s stickseed (Hackelia taylorii) which was 
formally described in 2013 (Harrod et al. 2013).  New out-planted populations have been 

established adjacent to the “core” native population and at two sites in Tumwater and Icicle 

canyons (Gibble 2020). 

Abundance: The single extant population contained at least 477 plants in 2012 (Arnett 2012).  

Portions of the population were re-surveyed in 2014, with 275 flowering and vegetative plants 

counted in an area that two years earlier had contained 316 plants.  Attempts to establish 

additional populations in the Tumwater Canyon and Icicle Creek areas in 1994-96 failed, but a 

second outplanting effort began in 2015.  The augmented Tumwater Canyon populations 

contained 46 surviving plants in 2020 (down from an initial population of 218) but includes 

some second-generation seedlings (Gibble 2020). 

Habitat: Found in crevices in granite cliffs (often on north and west aspects, but also shady areas 

on south aspects) and on loose granitic sand or talus in eroding gullies on sparsely vegetated 

slopes at 450-2250 meters (1500-7400 ft; Arnett 2007).  Hackelia venusta appears to be a poor 

competitor with shrubs and is more strongly correlated with barren sites or forb cover (Gibble 

2015). 

Threats:  Fire suppression has increased competing vegetation cover and encroachment by trees 

and shrubs.  Highway construction and maintenance and use of de-icing chemicals and 

herbicides is a potential threat.  Trampling by hikers and rock climbers can dislodge soil or kill 

individual plants.  This species appears to have low fecundity. 
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Trends: Showy stickseed has declined overall since initial surveys in the 1980s, though the 

population fluctuates interannually, and there have been few complete population counts 

because of the difficulty of reaching all the plants. A recent study found that showy stickseed 

declined by 17% over a decadal period, from initial surveys in 2009-2011 to surveys in 2020-

2022 (Miller et al. 2024). In the short-term, showy stickseed was stable from 2022-2024. 

Managed Areas/Ownership:  Tumwater Special Interest Area, Wenatchee National Forest. 
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8. Howellia aquatilis - water howellia 

 

2024 Research and monitoring updates 

2022-2024 Washington Rangewide Monitoring Summary: In total, 28 Howellia aquatilis 

occurrences were monitored between 2022 and 2024 across Washington to establish two years 

of baseline data in accordance with the post de-listing monitoring (PDM) plan that was 

established after the species was determined to be ineligible for federal listing in 2021 (US Fish 

and Wildlife Service 2020). Monitoring was conducted in consecutive years when possible, 

though some gap years were necessary due to a lack of capacity or access. Established protocols 

were followed whenever possible with Howellia aquatilis abundance recorded using qualitative 

categories (0, <50 plants, 50-100 plants, > 100 plants) in permanently designated quarter-acre 

pond sections. At JBLM ponds with significant dry breaks, plants were recorded at GPS-marked 

subpopulations rather than in pond sections. Some sites also recorded phenological phase, cover 

of other submergent and emergent vegetation, and the categorical abundance of the competitive 

exotic grass Phalaris arundinacea, which is one of the biggest threats to Howellia aquatilis 

(Lesica 1997). Two of the 30 originally selected post-delisting monitoring sites in Washington 

were removed from the monitoring rotation due to hazards or access issues (Powder Factory 

EO# 64, Burnett Rd. EO #68). However, the landowner at Burnett Rd. reached out after the 

initial contact attempted by Sienna Wessel prior to the 2024 field season and is interested in 

permitting access for future monitoring efforts. As of 2024, baseline post-delisting monitoring 

data collection has been completed for 27 of the 30 target Howellia aquatilis occurrences in 

Washington. The occurrence at Ridgefield (EO #2) now has one year of baseline data and could 

remain the 28th post-delisting monitoring occurrence with another monitoring visit. Formal 

monitoring under the post-delisting monitoring plan will take place at the designated 

occurrences again in years 7-8 (2029 or later) and again in years 14-15 (US Fish and Wildlife 

Service 2020).  

In 2022, former WNHP botanist Walt Fertig and Joint Base Lewis-McChord (JBLM) biologist 

Rod Gilbert collected the second year of baseline data at 10 designated post-delisting monitoring 

pond occurrences (Table 8.1) on the base as a follow-up to initial monitoring efforts in 2020. 

Only categorical abundances of Howellia aquatilis were recorded. The pond at JBLM known as 

Roy (EO #72) was also surveyed by Walt Fertig in 2022 but no plants were found and the site 

has since been dropped from the post-delisting monitoring plan as it appears to be extirpated. 

Molly Dixon of USFWS and crew monitored 14 post-delisting monitoring pond occurrences at 

Turnbull Wildlife Refuge (Table 8.1) with the help of Walt Fertig in 2022 and again in 2023, also 

recording categorical abundances of Howellia aquatilis and Phalaris arundinacea in each pond 

section. Walt Fertig also collected the first year of post-delisting monitoring baseline data at the 
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Hog Lake occurrence (EO #37) in 2022. Kimberly Quayle of the Natural Areas Program 

collected first year baseline data at Smythe Rd. (EO #67) and Dishman Hills (EO #1) in 2023.  

On May 30th, 2024, Sienna Wessel of WNHP joined Eric Anderson of USFWS at the Blackwater 

Island Research Natural Area portion of the Ridgefield National Wildlife Refuge (EO #2) to 

collect first year baseline monitoring data at all four ponds. Second year baseline data was also 

collected by Sienna Wessel and Connor Nikola of the Natural Areas Program at both ponds at 

Dishman Hills (EO #1) and by Sienna Wessel and the new Spokane BLM botanist Jonathan 

Carvella at Hog Lake (EO #37) and Smythe Rd. (EO #67) from July 2-3, 2024. Repeat summer 

and fall water depth transect measurements were successfully piloted and permanent 

photopoints were established and mapped for all four occurrences surveyed in 2024 in 

accordance with the original post delisting monitoring plan (U.S. Fish and Wildlife Service 

2020). The protocol was rapid (~30 minutes) and suitable for most sites, though ponds with 

significant dry patches or shrub cover were too challenging to run transects through (e.g. 

Ridgefield EO #2). Depths were taken only at the center of pond sections in those cases. During 

2024 surveys, particularly at Smythe Rd. N (EO #67), it was noted that the greatest abundances 

of Howellia aquatilis plants appeared near downed logs which created breaks in the emergent 

vegetation that may have crowded out plants in other areas of the ponds. Plants also frequently 

occurred where cover of Potamogeton species was high, which may mean that it is a useful 

indicator of suitable pond conditions. Ponds with high amounts of decomposed organic matter 

and algal surface cover supported few Howellia aquatilis plants.  

Overall, Howellia aquatilis abundance across Washington appears to be down by more than 

50% in the short-term but appears to be largely stable in the long-term considering that 

significant annual fluctuations are common and multiple years of data are needed to capture 

true population size (U.S. Fish and Wildlife Service 2020).  As of the most recent survey 

estimates across all post-delisting monitoring occurrences, which represent the highest quality 

standardized data and 38% of all 74 known Washington occurrences, the total number of 

Howellia aquatilis plants in Washington is probably at least 3,502-6,112 (mean=4,807). If all 

occurrences are included (omitting those with only one observation record), the number may be 

at least 5,318 to 7,750 plants (mean=6,537). Average population size across occurrences is 125 

plants as of the last survey. The census estimate based on the previous year’s survey data 

collected across post-delisting monitoring occurrences was 11,177-14,564 (mean=13,146) and 

was 13,608-16,396 (mean=4,978) across all occurrences (omitting those with only one 

observation record). Seven occurrences (2 post-delisting monitoring occurrences) may now be 

extirpated as they have not been relocated after at least two of the most recent re-surveys (Table 

8.1). The majority of occurrences appear to be stable in the long term, though more than half of 

occurrences do not have enough trend data to sufficiently evaluate trends.  
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Figure 8.1. Baseline post delisting population data for Howellia aquatilis 

occurrences in Washington.  Occurrences were monitored at two time points 

between 2020-2024. 

 

Seven post-delisting monitoring occurrences have increased in estimated population size since 

the previous survey (between each of the baseline years) while 17 post-delisting monitoring 

occurrences decreased (Figure 8.1). However, Howellia aquatilis was recorded as present at 

93% of post-delisting monitoring occurrences during at least one of the two years of baseline 

monitoring required to capture true population size. Only two post-delisting monitoring 

occurrences persistently had no plants between both survey periods and two did not have 

enough data to assess trends. Eight of the 28 post-delisting monitoring ponds surveyed between 

2022 and 2024 did not have any Howellia aquatilis plants in the most recent survey, half of 

which were located at Turnbull Wildlife Refuge (Table 8.1). If declines are detected at more than 

33% of post-delisting monitoring occurrences across the species’ range over the 15 year post 

delisting monitoring period, a status review of Howellia aquatilis may be triggered (U.S. Fish 

and Wildlife Service 2020). The 28 post-delisting monitoring occurrences in Washington 

represent just under 50% of the 60 occurrences selected for rangewide monitoring.  
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Table 8.1. Population data for Howellia aquatilis occurrences in Washington.  
Occurrences in red were those originally selected for monitoring under the post 
delisting monitoring plan (U.S. Fish and Wildlife Service 2020).  

 

Occurrence County Ecoregion Year Last 
Obs 

Est. Long-term 
Trend 

Status 

BLM 
   

  

W of Hog Lake (#37) Spokane 
Columbia 
Plateau 2022 

 

 
Stable? 

2024: no plants found; 2022: 138 plants; 

2017: no plants found; 2012: ca 50 plants; 
2011-1997: a few small patches, not found 

in some years; 1996: 9 plants; 1995:  20 
plants; 1993: 50 plants 

DNR/DFW 
   

 

 

Dishman Hills (#1) Spokane 
Columbia 
Plateau 2024 

 

 

Stable 

2024: 202-300 plants; 2023: 1-49 plants; 
2022: 200-400 plants; 2019: 187 plants 

observed in incomplete survey (185 in 25% 
of west pond); 2011: 50 plants observed; 

2002: 217; 1983: obs.; 1978: obs. 

Powder Factory (#64) Thurston 

Puget 

Trough 2008 

 

? 

2024: not monitored due to site hazards; 
2020: site dropped from post-delisting 

monitoring monitoring due to site hazards 
2008: observed but not censused; 1995: 

“small population” 

Smythe Rd N (#67) Spokane 

Columbia 

Plateau 2024 Stable-Downward 
2024: 4-148 plants; 2023: 1-49 plants; 2011: 
85-120 plants; 1999: 1260-1860 plants 

Burnett Rd (#68) Spokane 

Columbia 

Plateau 2013 Stable-Downward 

2024: unable to reach landowner for access 
during the field season; 2013: observed but 

not censused; 2011: plants not found in one 
pond; 2010: 1000+; 1999: ca 1100 

USDOD 
   

 

 

Foot Lake (#39) Pierce 

Puget 

Trough 2021 Stable 

2022: 155-328 plants; 2020: 18-210 plants; 
2018: 516 plants. 2015: 120-170 plants. 

1998: 338 plants; 1997-1994: 3 locations obs. 

S of Bensten (#40) Pierce 
Puget 
Trough 1998 ? 

2015: not found; 1998: 4 plants; 1994: 5x2 m 
patch 

Bentsen (#41) Pierce 
Puget 
Trough 2015 Stable? 

2015: 5 plants. 1998: Could not be relocated; 
1994: large pop, scattered 

Binocular Pond (#42) Pierce 
Puget 
Trough 2015 Downward? 

2015: 7 plants; 1998: 90 plants; 1997: 
numerous fragments; 1996: a few free 

floating fragments 
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Occurrence County Ecoregion Year Last 
Obs 

Est. Long-term 
Trend 

Status 

Shaver Kettle (#43) Pierce 
Puget 
Trough 2022 Stable-Downward 

2022: 117-166 plants; 2020: 804-1096 plants; 

2018: 805-1235 plants. 2015: 200 plants. 
2001: 80-140 plants; 1998: estimated 800 

plants; 1996: entire pond perimeter 

Trench Wetland (#44) Pierce 
Puget 
Trough 2022 Downward 

2022: 83-122 plants; 2020: 861-1109 plants 

obs; 2018: 255-355 plants; 2015: 230-330 
plants. 1998: 20 plants; 1996: throughout 

wetland 

NE Chambers Satellite 

(#45) Pierce 

Puget 

Trough 2015 Stable? 

2015: 52 plants. 1998: not relocated; 1996: "a 

few plant fragments" 

N Chambers Pond 

(#46) Pierce 

Puget 

Trough 2015 Downward? 

2015: 107-182 plants. 1998: 706 plants, 

1997: entire section of shoreline; 1996: 
floating fragments 

W Shaver Pond (#47) Pierce 

Puget 

Trough 2022 Stable 

2022: 155-257 plants; 2020: 310-406 plants; 
2018: 558 plants; 2015: 148-198 plants. 

1998: 804 plants; 1997: entire shoreline; 
1996: obs. 

Crone Marsh (#48) Pierce 
Puget 
Trough 2022 Stable-Downward 

2022: 425-474 plants; 2020: 1079-1524 
plants total- 250 plants (Crone West) and 700 

plants (Crone East); 2018: 416 plants (Crone 
West) and 685-785 plants (Crone East); 

2015: 105 plants (Crone West) and 1200 
plants (Crone East). 1998: 1000+ obs; 1997-

1995: obs. in 2-4 pond areas 

Joseph Marsh (#49) Pierce 

Puget 

Trough 2022 Stable-Upward 

2022: 970-1099 plants; 2020: 1510-2453 

plants; plants; 2018: 455-505 plants; 2015: 
202 plants; 1999: ca 500 plants; 1996: 

scattered with a few mats; 1995: 50 m section 
of shoreline 

Middle East Chambers 
(#50) Pierce 

Puget 
Trough 1998 Downward? 

2015: 0 plants observed; 1998: 53 plants; 
1996: obs. 

Dailman Lake (#51) Pierce 
Puget 
Trough 2015 Downward? 

2015: 8 plants. 1998: 39 plants; 1997: 100s 

of plants 

Hamilton Lake (#52) Pierce 

Puget 

Trough 2015 Stable? 

2015: 16 plants. 1998: 13 plants; 1997: 4 

plants 

Chambers East (#53) Pierce 

Puget 

Trough 2022 Stable 

2022: 56 plants; 2020: 330-560 plants; 2018: 

45 plants; 2015: 144-194 plants. 1998: 91 
plants; 1997: a few plants 

Willow Kettle (#66) Pierce 
Puget 
Trough 2022 Stable? 

2022: 10-20 plants; 2020: 315-560 plants; 

2018: <50 plants; 2015: 80 plants. 1998: 
scattered and in a few clusters 

Combs (#70) Pierce 
Puget 
Trough 2015 ? 2015: 120 plants 

Lynch (#71) Pierce 

Puget 

Trough 2022 Stable-Upward 

2022: 500-1000 plants; 2020: ca 2000+ 

plants; 2018: >400 plants; 2015: 485 plants 
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Occurrence County Ecoregion Year Last 
Obs 

Est. Long-term 
Trend 

Status 

Roy (#72) Pierce 

Puget 

Trough 2015 Extirpated 

2022: no plants found; 2020: no plants; 2018: 

no plants; 2015: 11 plants 

Ressa (#73) Pierce 

Puget 

Trough 2015 ? 2015: 3 plants 

Shaver Puddle (#74) Pierce 
Puget 
Trough 2020 Downward 

2022: no plants found; 2020: 1 plant 

observed. 2018: 14 plants; 2015: 30 plants; 
2001-2000: ca. 80-140 

USFWS 
   

 

 

Blackwater Island RNA 
(#2) Clark 

Puget 
Trough 2024 Stable? 

2024: 357-747 plants; 2018: observed in all 4 

ponds; 2009: obs. in new location;  2008: two 
new locations; 2014: 100s of plants observed 

(highest count yet recorded); 1992: obs.; 
1980: abundant 

Turnbull Pond 76 (#11) Spokane 
Columbia 
Plateau 2023 Stable 

2023: 3-99 plants; 2022: 383 plants; 2007: 
100s observed; 1997: not found; 1996: 402 

plants; 1993: 10+ plants; 1990: obs.; 1987: 
obs.  

E of Campbell Lake 
(#13) Spokane 

Columbia 
Plateau 2008 Stable? 

2008: 6 plants; 1990: obs.; 1987: a small 

number obs. 

Turnbull Squirrel View 
(#14) Spokane 

Columbia 
Plateau 2023 Stable 

2023: 2-98 plants; 2022: no plants found, 

some section data missing; 2015: 5 plants; 
2008: 105+ plants; 1996: 16 plants; 1987: 

scattered plants 

N of W Tritt Lake (#17) Spokane 

Columbia 

Plateau 1990 Extirpated 

Not relocated in 2008, 2009, 2010, 2012; 

1990: “very few” 

Turnbull Pond 10 (#18) Spokane 
Columbia 
Plateau 2023 Stable 

2023: 2-98; 2022: no plants found; 2007: 60-

120 plants; 1997: not found; 1996: 156 
plants; 1993: 2 plants; 1990: scattered 

S of W Blackhorse 
Lake (#19) Spokane 

Columbia 
Plateau 2010 ? 

2010: 2 small clusters; 1997-2009: not found; 
1990: "fair" population 

Turnbull Pond 85 (#20) Spokane 
Columbia 
Plateau 2009 ? 

2009: observed but not censused; 1997: not 
found; 1996: 57 plants; 1993: 3 fragments in 

partial survey 

Turnbull Pond 21A 

(#21) Spokane 

Columbia 

Plateau 2009 Stable? 

2009: 2 plants in 50% of pond; 1997: not 

found; 1996: obs.; 1993: 1 plant 

Turnbull Pond 77 (#22) Spokane 
Columbia 
Plateau 2007 ? 2007: 1 plant; 1993: obs. 

Turnbull Pond 72 (#23) Spokane 
Columbia 
Plateau 2010 Upward? 2010: 240+ plants; 1993: 2 plants 
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Occurrence County Ecoregion Year Last 
Obs 

Est. Long-term 
Trend 

Status 

Turnbull Pond 55 (#24) Spokane 

Columbia 

Plateau 2008 Downward? 

2008: 10 plants; 1996: 150 plants; 1993: 2 

plants in 5% of pond 

Turnbull Pond 39 (#25) Spokane 

Columbia 

Plateau 2008 Stable? 2008: 23 plants; 1993: 3 fragments 

Turnbull Pond 21C 
(#26) Spokane 

Columbia 
Plateau 2023 Downward? 

2023: 1-49 plants; 2022: 173 plants; 2009: 

observed, but not censused; 2007: 200+ 
plants; 1993: 1 plant 

Turnbull Pond 61 (#28) Spokane 
Columbia 
Plateau 2023 Stable 

2023: 1-49 plants; 2022: 152 plants; 2007: 
250+ plants; 1997: 50-75 plants; 1996: 46 

plants; 1993: 5 clumps in 1% of pond 

Turnbull Pond 18 (#29) Spokane 

Columbia 

Plateau 2008 Stable? 2008: 1-3 plants, 1993: 1 plant 

Turnbull Pond 21B 

(#30) Spokane 

Columbia 

Plateau 2009 ? 
2009: observed; 2007: not found, only 5% of 
pond searched; 1993: 2-5 plants 

Turnbull Pond 31 (#31) Spokane 

Columbia 

Plateau 2023 Downward 

2023: 1-49 plants; 2022: 33 plants; 2008: 297 
plants; 2007: not found, 60% surveyed; 1997: 

plants not found in partial survey; 1993: 3+ 
plants 

Turnbull Pond 29 (#32) Spokane 
Columbia 
Plateau 2023 Upward 

2023: 205-349 plants; 2022: no plants; 2021: 

no plants; 2007: 15 plants; 1997: 2 plants; 
1996: 18 plants; 1993: 50+ plants 

Turnbull Pond 12 (#33) Spokane 
Columbia 
Plateau 2023 Extirpated? 

2023: no plants found; 2022: no plants found; 
2007: 40-70 plants; 1997: not found, 1993: 

numerous obs. 

Turnbull Pond 1A (#34) Spokane 

Columbia 

Plateau 1993 Extirpated 

Could not be relocated in 2010, 2011, or 

2012; 1993: 1 plant 

Turnbull Pond 112 

(#35) Spokane 

Columbia 

Plateau 1993 Downward? 
Could not be relocated in 2011 Rare Care 
search; 1993: 3 plants 

Turnbull Pond 96 (#36) Spokane 
Columbia 
Plateau 2007 Upward? 

2007: 110+ plants; 1997: not found; 1996: 15 
plants; 1993: 4 clumps 

Turnbull Pond 107 
(#38) Spokane 

Columbia 
Plateau 2022 Upward? 

2023: no plants found; 2022: 834 plants; 
2009: scattered throughout pond; 1996: 30 

plants; 1993: 2 plants 

Turnbull Pond 13 (#54) Spokane 

Columbia 

Plateau 2022 Stable? 

2023: no plants found; 2022: 29 plants; 2008: 

32-35 plants; 2007: not found; 1993: 9 plants 

Turnbull Pond 82 (#55) Spokane 

Columbia 

Plateau 2008 Extirpated? 

2023: no plants found; 2022: no plants found; 

2021: no plants found; 2008: 25+ plants; 
1993: 1 plant, 50% of pond searched 
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Occurrence County Ecoregion Year Last 
Obs 

Est. Long-term 
Trend 

Status 

Turnbull Pond 63 (#56) Spokane 

Columbia 

Plateau 1993 Extirpated 

Not relocated in 1997, 2008, 2009, 2012 

visits; 1993: 3 plants 

Turnbull Pond 32 (#57) Spokane 
Columbia 
Plateau 2021 Downward 

2023: no plants found; 2022: surveyed but 

data are missing; 2021: low population; 
2008: ca 1000; 2007: no plants, 60% of pond 

surveyed; 1997: plants not found; 1996: 39 
plants; 1993: 1 plant in 60% of pond 

Turnbull Pond 120 
(#58) Spokane 

Columbia 
Plateau 2023 Upward 

2023: 253-351 plants; 2022: 486 plants; 
2021: not found; 2009: observed but not 

censused; 1997: 10-20 plants; 1996: 98 
plants; 1993: 100+ plants 

Turnbull Pond 139 
(#59) Spokane 

Columbia 
Plateau 2009 Stable 

2009: 1 patch; 1996: 9 plants; 1993: 1 plant 

in 80% of pond 

Turnbull Pond 117 

(#60) Spokane 

Columbia 

Plateau 2009 Stable? 

2009: observed but not censused; 1996: 1 

plant; 1993: 3 plants 

Turnbull Pond 18 (#61) Spokane 

Columbia 

Plateau 2008 Upward? 

2008: 48 plants; 2007: not found, 40% of 

pond surveyed; 1997: 1 plant; 1996: 10 
plants; 1993: 3 plants 

Turnbull Pond 149 
(#62) Spokane 

Columbia 
Plateau 2009 Stable 

2009: <200; 1997: no plants; 1996: 111 
plants 

Turnbull Pond 150 
(#63) Spokane 

Columbia 
Plateau 2008 ? 

2008: observed throughout pond; 1996: 76 

plants 

NW of Campbell Lake 

(#65) Spokane 

Columbia 

Plateau 1997 ? 1997: 7 plants 

Turnbull N of S Luke 

Rd (#69) Spokane 

Columbia 

Plateau 2022 Downward? 
2023: no plants found; 2022: 219 plants; 
2012: <100 plants 

Private/Unknown 
   

 

 

Cheney-Spangle Rd 

(#3) Spokane 

Columbia 

Plateau 1986 ? 1986: Hundreds to thousands estimated  

Curtis Rd (#4) Spokane 
Columbia 
Plateau 1987 ? 1986: Hundreds reported  

Bretz Pothole (#5) Spokane 
Columbia 
Plateau 1990 Extirpated? 

not relocated in 1991 or 1992; 1990: 
observed; 1986: several 100 to 1000 

Cameron Rd (#6) Spokane 
Columbia 
Plateau 1987 ? No data 
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Occurrence County Ecoregion Year Last 
Obs 

Est. Long-term 
Trend 

Status 

Jennings Rd (#7) Spokane 

Columbia 

Plateau 1987 ? No data 

Cross Tracks 1 (#8) Spokane 

Columbia 

Plateau 1987 ? 1987: noted as “small population” 

Cross Tracks 2 (#9) Spokane 
Columbia 
Plateau 1987 ? No data 

Cross Tracks 3 (#10) Spokane 
Columbia 
Plateau 1987 ? 1987: “very few plants” observed 

E of Kepple Lake (#12) Spokane 

Columbia 

Plateau 1987 ? No data 

Lily Pond (#15) Spokane 

Columbia 

Plateau 1987 ? 1987: “small population” 

Anderson Rd (#16) Spokane 
Columbia 
Plateau 1987 ? 1987: “scattered” 

 

Current Status Summary 

Legal Status: Formerly listed as Threatened under the ESA (US Fish and Wildlife Service 1994) 
but delisted on 16 July 2021 due to the discovery of new populations. A post-delisting 

monitoring plan was developed in August 2020 and initiated after removal from the ESA list.  

Natural Heritage Rank: G3/S2; WA Threatened 

Key Characteristics:  Howellia aquatilis is an annual herb with slender stems 10-60 cm long that 

are rooted in mud or free-floating on the surface of water.  Leaves are linear or thread-like and 

10-45 mm long x 1.5 mm wide and mostly alternate to occasionally opposite or whorled. Flowers 

above the water surface are 2-2.7 mm long, white, irregular, and borne singly in leaf axils, while 

those produced below the water surface remain closed at maturity. Both flowers develop fruiting 

capsules 5-13 mm long.  Callitriche species differ in having opposite leaves, apetalous green 

flowers, and heart-shaped fruits. 

Range: Howellia aquatilis occurs sporadically across Washington, northern Idaho, western 

Montana, western Oregon, and northern California. In Washington, it is found in Clark, Mason, 

Pierce, Spokane, and Thurston counties in the Columbia Plateau and Puget Trough ecoregions.  

Number of Occurrences in WA:  In Washington, H. aquatilis is known from 74 occurrences 

(Table 8.1).  Ten of these occurrences have not been relocated or revisited since 1986 and their 
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present status is unknown; another seven have not been relocated in several repeat visits and 

may be extirpated.  One record from Mason County has not been relocated since 1937 and is 

presumed extirpated (Mincemoyer 2005). Fifty-five occurrences have been discovered or 

relocated since 2000, and 27 have been revisited and confirmed to have extant plants between 

2020 and 2024.  Many occurrences in the Spokane area and on Joint Base Lewis-McChord are 

found in the same drainage or are less than 1.5 km from other populations and might be lumped 

into larger “metapopulations”.  For example, the 35 occurrences recognized on Turnbull 

National Wildlife Refuge would become 15 if NatureServe minimum distance criteria were 

applied (Arnett and Goldner 2017).  If occurrences are aggregated, Washington has only 10-12 

metapopulations. 

Abundance: Individual occurrences may contain 1-20 plants or number in the low thousands. 

Long-term monitoring studies indicate that abundance fluctuates from year to year in response 

to moisture conditions and availability of mudflats for fall germination.  Mincemoyer (2005) 

tabulated census data from 49 sites in Washington and found the minimum and maximum 

number of plants statewide was 6724-37,694 (for an average of 137-769 plants per site).  
Combined, the most recent years of census data from each of the 74 presently known 

occurrences in Washington totals to an estimate of 5,318 to 7,750 plants (mean=6,537). Average 

population size across occurrences was 125 plants as of the last survey. These totals are 

influenced by a relatively small number of large populations. Of the 55 occurrences that have 

been relocated since 2000, 28 contained fewer than 150 plants in the most recent survey (Table 

8.1). 

Habitat: In eastern Washington, populations are found in aspen (Populus tremuloides) wetlands 

within channeled scablands. Populations in western Washington occur mostly in small vernal 

ponds or wetlands with Oregon ash (Fraxinus latifolia).  The occurrence in Clark County is 

found on a broad floodplain of the Columbia River with Oregon ash. Populations across the state 

are usually found on clayey soils that are dry in fall but inundated in the spring. 

Threats: Main threats are competition from invasive plant species (especially Phalaris 

arundinacea), succession, changes in hydrology (flooding or dewatering), shrub encroachment 

(e.g. Spirea douglasii), algal growth, smothering from other aquatic plants, and impacts from 

timber harvest.  Long-term impacts from climate change or water availability in the growing 

season may be significant (Kleinknecht et al. 2019). Water quality could also potentially impact 

this aquatic plant; the specieis has been observed to be absent from eutrophic ponds. 

Trends:  The number of occurrences has steadily increased with more survey efforts.  Trend data 

are insufficient for over 50% of all Washington occurrences, particularly the 11 on private lands, 

but long-term trends are estimated to be stable for most occurrences that have at least some 

repeat survey data (Table 8.1). Baseline data collected from 2020 to 2024 for post delisting 

monitoring at 28 occurrences captured a 50% decline overall from year 1 to year 2 but Howellia 

aquatilis was present at 93% of post-delisting monitoring occurrences in at least one of the two 

years. True trends will not be known until the second round of post-delisting monitoring data is 

collected in years 7 to 8. Abundance data can be variable, depending on changes in hydrology 

from year to year and multiple consecutive survey years are needed to capture true population 
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size (U.S. Fish and Wildlife Service 2020). Changes in habitat quality (especially invasion of 

woody plants and Phalaris and the increase in organic matter in ponds) is probably leading to 

some population decline at JBLM, where at least 6 of 21 known populations appear to be 

declining (Table 8.1). Plants also have not been located at 4 of 34 Turnbull occurrences as of the 

last two surveys and may now be extirpated, along with three other occurrences with different 

landownership. 

Managed Areas/Ownership:  Blackwater Island Research Natural Area, Spokane Bureau of Land 

Management, Dishman Hills Natural Resource Conservation Area, Joint Base Lewis McChord, 

Ridgefield National Wildlife Refuge, Scatter Creek Wildlife Area, Turnbull National Wildlife 

Refuge, state, private. 
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9. Lomatium bradshawii - Bradshaw's lomatium 

Research and monitoring updates 

Lacamas Prairie Natural Area Preserve: Annual monitoring of Lomatium bradshawii at 

Lacamas Prairie Natural Area Preserve has continued to occur annually. DNR Natural Areas 

staff led monitoring, with assistance from WNHP staff and others. In May 2024, 1,738 plants 

were counted at the preserve, including 253 plants within macroplot #2 (monitored every 1-6 

years since 1998; Wilderman 2019). The 2022 and 2024 counts represented the highest number 

of plants recorded in the Preserve since 2007 (Table 9.1). Overall, the Lacamas Prairie 

population remains in a long-term decline since having an estimated 13,829 plants in 1998 

(Fertig 2019, Wilderman 2019). Prior to 2015, sampling took place in quadrats; beginning in 

2015, the full population was censused, and all plants were also tallied within a large plot called 

“Macroplot 2.” Because of the change in protocol, population estimates from before and after 

2015 are not directly comparable, though extrapolation can provide an estimate for comparison. 

Table 9.1. Monitoring and census data for Lomatium bradshawii at Lacamas 
Prairie NAP, Washington from 1998-2024. Numbers include both reproductive 
(flowering and fruiting) and vegetative plants.  From 1998-2013 population size 
was extrapolated from 10 50 x 1 m quadrats within Macroplot 2 (a large 
monitoring plot).  In 2015 the method was changed to a complete census of 
Macroplot 2 and then a full census of Lacamas Prairie NAP since 2016. Data from 
Wilderman (2019). Due to COVID restrictions, monitoring did not occur in 2020.  

Year 

Total 

number of 
plants in 
quadrats 

(Macroplot 
2) 

Mean # 

plants/ 
quadrat 

(Macroplot 

2) 

Estimated 

population in 
Macroplot 2 

extrapolated from 

quadrats 

Census data 
Macroplot 2 

Total 

Population 
Census 

Lacamas 

Prairie NAP 

1998 1608 160.8 13,829 n/a  n/a  

1999 1360 136.0 11,696 n/a  n/af 

2000 842 84.2 7,241 n/a  n/a  

2001 300 30.0 2,580 n/a  n/a  

2002 645 64.5 5,547 n/a  n/a  

2003 810 81.0 6,966 n/a  n/a  

2004 1109 110.9 9,537 n/a  n/a  

2007 593 59.3 5,100 n/a  n/a  

2013 20 2.0 172 n/a  n/a  

2015 n/a  n/a  n/a  420 n/a  

2016 n/a  n/a  n/a  520 967 

2017 n/a  n/a  n/a  496 804 

2018 n/a  n/a  n/a  387 658 

2019 n/a  n/a  n/a  526 1,024 

2021 n/a  n/a  n/a  658 1,545 

2022 n/a  n/a  n/a  1,116 1,923 

2023 n/a  n/a  n/a  224 1,097 

2024 n/a  n/a  n/a  253 1,738 
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Camas Meadows (Lacamas golf course) Subpopulation:  The golf course site has historically 

contained the largest known population of Lomatium bradshawii in the world, and past 

population estimates have varied from 800,000 to 22 million individuals (St. Hilaire 1998). The 

first formal population estimates for the Lacamas golf course population since 2010 were 

performed in 2022 and 2024 under a Section 6 project. Walter Fertig performed the 2022 

survey by counting the number of plants within 120 plots demarcated by an arbitrarily tossed 

hula hoop in the eastern half of the population (polygon 8). In 2024, Jesse Miller led a group of 

six total surveyors (including DNR Natural Areas staff and volunteers) who established 412 

randomly located plots, following Fertig’s hula hoop sampling approach, across the entire area 

of the golf course population that Joe Arnett had demarcated into polygons (Figure 9.1, Table 

9.2). 

 

Figure 9.1. Aerial photograph showing the distribution of Lomatium bradshawii at 

Camas Meadows.  The yellow line delineates the full extent of the species; the red 

line delineates polygons used to calculate density in the 2010 census. Polygon 

numbers correspond with those in the accompanying table. 
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With extrapolation to the entire area of the known population, a total population size of 
3,685,180 was estimated by Fertig in 2022. Similarly, the population estimate for the 2024 

sampling of the golf course population was 3,688,946 plants (when extrapolating from all plots 

to total area), or 3,708,003 plants when extrapolating within each polygon and summing them. 

The remarkable similarity of the 2022 and 2024 estimates suggests that these were probably 

fairly accurate population estimates. 

Previously, in 2010, Joe Arnett randomly sampled 119 plots of 0.25 square meter size 

distributed across 8 relatively homogeneous subunits of the golf course to calculate average 

density and extrapolate estimated abundance. Arnett (2010) estimated the population to be 

9,149,912 plants, with an error of approximately 4% (8.78 to 12.8 million).  Plant densities 

ranged from 22 to 220 plants per square meter.  This was likely an overestimate because Arnett 

apparently sampled only in relatively dense areas of the population (personal communication, 

Walter Fertig). 

In early October, 2024, management at the golf course site disced the entire Bradshaw’s 

lomatium population and seeded the area with clover (Figures 9.2 and 9.3). The rationale for 
this unprecedented activity was unclear; golf course management indicated that their goal was 

to reduce fire risk and prevent exotic plant invasion. The long-term effects of this activity are not 

yet known; it is likely that some plants will resprout from root fragments and that plants will 

germinate from the seedbank. However, the tilling will likely lead to a substantial population 

decline. The damage to the population caused by this activity places the long-term sustainability 

of the species into question, since the golf course site represents about 90% of all global 

Bradshaw’s lomatium plants. Bradshaw’s lomatium is still under post-delisting monitoring. 

According to USFWs, the purpose of post-delisting monitoring is “to ensure the status does not 

deteriorate, and if a substantial decline in the species (numbers of individuals or populations) or 

an increase in threats is detected, to take measures to halt the decline so that re-proposing it as a 

threatened or endangered species is not needed.”   

Table 9.2. Lomatium bradshawii  polygons and census calculations at Camas 
Meadows in 2024.  

Polygon 
Number of 

plots 

Total 

plants 

counted 

Area of 

polygon 

(square meters) 

Extrapolated number of 

plants 

1 10 383 457 34,821 

2 10 268 685 36,522 

3 48 196 6,311 51,268 

4 96 4,697 12,606 1,227,035 

5 23 832 3,105 223,454 

6 10 209 839 34,885 

7 28 947 3,672 247,073 

8 188 7,109 24,631 1,852,946 
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Figure 9.2. Photos of the Bradshaw’s lomatium population at the Camas Meadows 

golf course, in April 2024 (top) and October 2024 (bottom), following the tilling of 

the population in early October, 2024. Photos by Jesse Miler.  
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Figure 9.3. Camas Meadows golf course staff plant clover after tilling the 

Bradshaw’s lomatium population at Camas Meadows golf course on October 14, 

2024. Photo by Jesse Miller. 
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Climate Change Vulnerability Index: As part of USFWS Section 6 grant F21AP03442, Lomatium 
bradshawii and three other federally listed plant species were evaluated using the NatureServe 

Climate Change Vulnerability Index (Young et al. 2016).  The index was developed to rate and 

prioritize plant and animal species based on their response to projected climate change using 

environmental predictors (changes in temperature and precipitation) and life history variables 

(such as dispersal ability, reproductive biology, genetic diversity, and habitat specialization).  

Lomatium bradshawii scored as Moderately Vulnerable (report available here 

https://www.dnr.wa.gov/publications/amp_nh_ccvi_lobr.pdf), due largely to its low dispersal 

ability, dependence on periodic disturbance to maintain habitat, and competition from other 

plant species, such as invasive non-natives (Kleinknecht et al. 2019).  The habitat of L. 

bradshawii at Lacamas Meadows was also evaluated and found to be at long-term risk of 

becoming too dry or warm to support this species.  Suitable climatic conditions are likely to shift 

to the north outside of the plant’s current range and known envelope of soil and vegetation 

conditions (Kleinknecht et al. 2019). 

De-Listing:  The US Fish and Wildlife Service (2019a) proposed to de-list Lomatium bradshawii 
in a notice published in the Federal Register on 26 November 2019.  Following public 

comments, the species was de-listed on 7 April 2021 (US Fish and Wildlife Service 2021).  The 

rationale for de-listing included the reduction or elimination of threats identified in the original 

listing proposal, the discovery of large new occurrences since it was listed in 1988, and the 

protection of an adequate number of populations with sufficient habitat quality across most of 

its historic range (Silvernail et al. 2016, US Fish and Wildlife Service 2018).  The Camas 

Meadows (golf course) subpopulation adjacent to Lacamas Prairie NAP is the largest known 

occurrence and accounts for over 90% of the total estimated population.  Excluding this 

population, approximately 485,000 plants have been documented at nine sites in Oregon, which 

exceeds the goals for delisting identified in the species’ recovery plan (US Fish and Wildlife 

Service 2010).  The 2017 five-year review (US Fish and Wildlife Service 2017) acknowledged that 

Lomatium bradshawii will remain a “conservation reliant” species that will need human 

management intervention to maintain its wet prairie habitat through periodic controlled 

burning and weed management.  As part of de-listing, the Service and partners are conducting 

biennial post-delisting monitoring of selected populations (including the Lacamas Prairie 

occurrence) every other year through 2026 (US Fish and Wildlife Service 2019b).  If this 

monitoring identifies new threats or significant downward trends, the species could be re-listed 

under emergency procedures of the ESA.  

 

Current Status Summary 

Legal Status: Originally listed as Endangered under the ESA in 1988 (US Fish and Wildlife 

Service 1988). De-listed as recovered on 7 April 2021 (US Fish and Wildlife Service 2021). 

Natural Heritage Rank: G2/S1; WA Endangered 

Key Characteristics:  Lomatium bradshawii is a glabrous perennial herb from a woody caudex 

topping a slender taproot. Stems are short or almost completely below-ground.  Leaves are 10-
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30 cm long and ternate-pinnately dissected into numerous linear or thread-like segments 3-10 

mm long x 1 mm wide.  The inflorescence is a compound umbel of 5-14 smaller umbels of yellow 

flowers subtended by deeply 3-lobed and toothed involucel bractlets and borne on unequal 

branches (rays).  Fruits are glabrous, flattened schizocarps (splitting in two halves) lacking 

raised dorsal ribs but with the rim strongly inflated and corky-thickened, resembling an inner-

tube or horse-collar.  Lomatium utriculatum differs in having involucel bracts that are wedge-

shaped and toothed on the margins rather than deeply 3-lobed and fruits with raised dorsal ribs 

and inflated margins. 

Range:  Endemic to the Willamette Valley in western Oregon and the southern Puget Trough in 

southwestern Washington (Clark County). 

Number of Occurrences in WA:  Treated as a single large occurrence comprised of two main 

subpopulations that are located less than 1 km apart. 

Abundance: When first discovered in 1994, the population was estimated at several thousand 

plants.  This number was revised upward to more than 70,411 based on ocular estimates in 1995 

(Wentworth 1996).  More detailed mapping and sampling lead to a projection of more than 
816,000 plants in 1999 (St. Hilare 1999).  Based on sampling and extrapolation from 26 plots, 

Dillon (2007) estimated the population at more than 22 million individuals.  Arnett (2010) 

identified relatively homogeneous polygons that excluded unsuitable Bradshaw's lomatium 

habitat and then established random transects and quadrats to determine the number of plants 

per square meter and total area occupied.  Based on these calculations, Lomatium bradshawii 

occupied at least 51,715 square meters of habitat and numbered 9,149,912 individuals (Arnett 

2010).  Arnett felt there could be at least a 4% error in this estimate, suggesting the population 

might vary from 8.78 to 12.8 million (Arnett 2010).  However, this was likely an overestimate 

because Arnett sampled only the densest areas of the population. The US Fish and Wildlife 

Service (2018) took the average of Arnett’s estimate for the Lacamas golf course subpopulation 

and included census data from Wilderman (2018) to derive an estimate of 10,790,640 plants.  

More recently, random sampling throughout the golf course population has been implemented 

in 2022 and 2024, producing population estimates that should be much more accurate than 

earlier estimates. Walter Fertig estimated a total of  3,685,180 Bradhsaw’s lomatium plants at 

the golf course 2022, based on random sampling in the eastern part of the golf course. Similarly, 

the extrapolated total population estimate for the 2024 sampling of the entire golf course 

population led by Jesse Miller was 3,688,946 plants. in 2022. The Washington occurrence is 

larger than any in Oregon (US Fish and Wildlife Service 2018).  Abundance within the NAP has 

been in a long-term decline since 1998, despite slight increases in the last three years (Fertig 

2019, Wilderman 2019). 

Habitat:  Seasonally flooded, prairies and grasslands in a narrow hydrologic ecotone between 

drier uplands and wet creek or riverbanks.  Commonly associated species include Oregon ash 

(Fraxinus latifolia), tufted hairgrass (Deschampsia cespitosa), poverty rush (Juncus tenuis) and 

sedges (Carex arcta and C. unilateralis; Camp and Gamon 2011). 
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Threats: Loss of habitat to residential settlement and agriculture; competition from introduced 

plants, invasion of meadow sites by shrubs and trees; fire suppression; rodent herbivory; and 

changes in hydrology (US Fish and Wildlife Service 2018). Ramm-Granberg and Rocchio (2018) 

found that prescribed fire and herbicide treatments may be needed every 1-3 years to promote 

Lomatium bradshawii reproduction and reduce competition from invasive plants.  Studies in 

Oregon suggest that the species responds favorably to annual mowing and burning (US Fish and 

Wildlife Service 2018). 

Climate change appears to be a significant long-term threat in Washington.  Although scored as 

Moderately Vulnerable to climate change based on the NatureServe Climate Change 

Vulnerability Index, the current mean annual temperature and annual precipitation patterns at 

the single known population at Lacamas Prairie are likely to shift northward under projected 

climate change.  The Lacamas Prairie site may become unsuitable for this species, and areas to 

the north with a more conducive climate may lack the proper soil types (Kleinknecht et al. 

2019). 

Trends: Prairies in western WA have declined by an estimated 97% from their historical range 
(Rocchio and Crawford 2015). Although only one historical populations of Bradshaw’s lomatium 

is known in Washington, it is probably that other populations of this species have been lost, 

especially in southern portion of the Puget trough where the majority of native prairies have 

been lost to development or converted to other uses such as pasture or rangelands.   

Although we believe the April 2024 census was the most accurate estimate of the size of the 

Bradshaw’s lomatium population at the Camas Meadows golf course to date, the plowing of the 

population places its future into question. Even aside from this disturbance to the population, 

long-term trends are difficult to establish for the golf course population because earlier 

estimates were likely biased. Until the 2022 and 2024 surveys, population-wide randomized 

sampling was not implemented.  Trend data from the Lacamas Prairie Natural Area Preserve 

(which represents a subset of the entire occurrence) indicate that populations can oscillate from 

year to year, but the overall trend has been downward since 1998 (Wilderman 2019). Because of 

a change in monitoring protocol in 2015, population sizes before and after that year can not be 

precisely compared, though extrapolation from smaller plots before 2015 suggests that the 

population has decreased substantially (Table 9.1). 
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10. Lupinus oreganus  - Kincaid's lupine 

2024 Research and monitoring updates 

2021-2024 Rangewide Monitoring: Due to COVID-19 precautions, no occurrences of Lupinus 

oreganus in Washington were formally monitored in 2020 or 2021. Only the Lozier Prairie 

Preserve (EO#3) and Lincoln Creek (EO#6) occurrences were monitored in 2022. No 

occurrences were surveyed in 2023 as monitoring is typically conducted every two years on the 

current schedule.  In 2024, staff at the Institute for Applied Ecology (IAE) led rangewide 

monitoring of Lupinus oreganus in Washington for the first time since 2016. Sites surveyed by 

IAE in 2024 included Boisfort Dairy Farm (EO#1), a small patch near I-5 named Drews Prairie 

(EO#4), and all suboccurrences at Cowlitz Prairie (EOs #3, #5) with the exclusion of the eastern 

end middle parcel for which IAE was unable to gain permission to access (Table 10.1). Access 

was also denied by the landowners at the Boistfort-Cemetery Hill suboccurrence (EO#1), 

highlighting the unique challenges faced when monitoring a federally listed species that occurs 

largely on private land. IAE is actively working to cultivate collaborative relationships with these 

landowners for future monitoring years. WNHP will be largely responsible for monitoring sites 

other than Lozier and Lincoln Creek outside of IAE’s rangewide monitoring rotation.  

Due to the clonal nature of Lupinus oreganus and associated challenges distinguishing true 

individuals, population size is quantified by area of foliar cover (m2). Foliar cover increased 

(average + 134%) from 2016 to 2024 at two surveyed suboccurrences (Lozier and Boistfort 

Dairy) and decreased (average - 83%) at the other two of the four surveyed sites 

(Cowlitz/Beesley and Cowlitz/Toledo Ball Field) that had available data for both years (IAE 

2024 unpublished, Table 10.1). Drews Prairie and the Cowlitz Prairie eastern end north parcel 

were not monitored by IAE in 2016, therefore comparisons to 2024 data were not possible for 

these sites. USFWS has defined the minimum viable population size for Lupinus oreganus as 

5,000 square meters (1.24 acres) of total cover in a Tier 1 Recovery Zone (meaning the species 

has been historically present), of which there is one in Washington (U.S. Fish and Wildlife 

Service 2006, 2010). In order to meet recovery objectives, the population trend must be stable 

or increasing over 10 years. It is challenging to fully quantify statewide population size due to 

differences in the types of measurements recorded across occurrences (e.g. stem number, foliar 

cover, number of plants). Combining the last foliar cover estimates recorded at each occurrence 

(Table 10.1) results in a statewide total of only 2,958.46 m2, though many sites do not record 

population size in this manner and some of the data are outdated or incomplete. Overall, 

Lupinus oreganus population trends appear to be stable or slightly increasing in Washington 

from 2022-2024, especially at Lozier Prairie, but population size has still decreased across some 

sites over the long-term (Table 10.1). Additionally, several sites still do not have enough data to 

evaluate trends. 

Lozier Prairie Preserve:  

Lozier Prairie is the only Lupinus oreganus occurrence in Washington which is regularly 

monitored every other year in mid to late June (annually until 2019) following standard 

protocols. The Cowlitz Indian Tribe conducted monitoring in 2022.  In 2024, Sienna Wessel of 

WNHP and Jose Carranza of USFWS joined Shalese Jorgenson of the Cowlitz Indian Tribe and 
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IAE staff to conduct monitoring at Lozier. Lupinus oreganus cover and number of 

inflorescences were recorded in quadrats along transects placed at 1 m intervals throughout the 

population boundary. 2024 counts represented the largest number of inflorescences ever 

recorded at Lozier at 3,644 (Jorgenson 2024). Total area also increased to an all time high of 

112.71 m2 in 2024, an 8.5% increase from the last maximum cover recorded in 2022. This 

continues an observed trend of steadily increasing cover at Lozier at an approximate average 

rate of 7.5 m2 per year (p<0.001, Figure 10.1). It should be noted that the near linear increases in 

cover and number of inflorescences may be a result of increased monitoring intensity and 

surveyor number through time but probably represent some true population growth and 

potential increases in seed production. Though the population at Lozier Prairie appears to be 

doing well, there are remaining concerns about the habitat quality due to some presence of 

exotic competitors such as Leucanthemum vulgare. The Cowlitz Indian Tribe has continued 

annual fall mowing to help prevent tree and shrub encroachment and reduce competition from 

exotic species which may account for the overall success of this occurrence (Jorgenson 2022).  

Lincoln Creek:  

In 2022, a new occurrence of a single patch of 10-15 Lupinus oreganus individuals was 

discovered in Washington on private trust land near Lincoln Creek in Lewis County (EO#6) by 

Ecostudies Institute during community level vegetation surveys. The landowner is enrolled in 

the Washington Coast Restoration and Resiliency Initiative, USFWS Partners for Fish and 

Wildlife Program, and Natural Resources Conservation Service to support their interest in the 

conservation of Lupinus oreganus. Sarah Hamman and Melissa Habenicht of Ecostudies 

Institute revisited this occurrence again in 2023 and 2024 and recorded the area of the original 

patch which increased by 14% (3.23 m2) between these years (Table 10.1). A second patch of 1-2 

Lupinus oreganus individuals  has since been discovered but was not monitored by Ecostudies. 

Outplantings: 

In 2024, IAE initiated site preparation, as part of a USFWS Recovery Challenge effort, to 

establish three Washington outplantings of Lupinus oreganus at identified suitable habitat at a 

15-acre area of Washougal Oaks, a 10-acre area of Steigerwald Oaks, and a 2-acre area of 

Gospodor Prairie (Ruff 2024). Solarization fabric was applied at Gospoder in spring 2024 to 

clear vegetation in preparation for planting. IAE will monitor these sites after establishment to 

determine project success. A new restoration and outplanting project has also been initiated at 

Lozier Prairie where 3 sites were previously seeded with a total of 4,500 seeds in 2016 to 

augment the wild population. One site intersects the annual monitoring unit and is included in 

annual population estimates. The 3-acre new planting site is separate from the wild population 

and will help to increase genetic diversity and improve population viability as a satellite 

population. In spring 2024, IAE applied a broadcast herbicide treatment with a mixture of 

glyphosate, Escort, and Competitor to prepare for planting. 
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Table 10.1. Summary of Washington populations of Lupinus oreganus var. 
kincaidii and available monitoring data.  

Element 

Occurrence 

(EO) 

 

Location (year 

last observed in 

parentheses): EO 

source features in 

italics 

Lupine cover in 

square meters 

(year) or estimated 

# of stems 

Est. Long-

Term 

Population 

Trend 

Field Notes 

1 

(EO ID: 6279) 

Boistfort Dairy/  

(2019): 9276, 

15891-15895 

1453.53 m2 (2024- 

IAE Rangewide 

Survey) 

1040.42 m2 (2016 – 

data from 

Ottombrino-

Haworth et al. 

2016, IAE 

Rangewide 

Survey); 

5339  m2 (2006) 

Declining 2019: ca 1500 

plants observed, 

comprising ca 20% 

cover. 2018: Several 

1000 plants, lupines 

make up to 20% of 

total cover. Locally 

common in 2 main 

patches. 

Boistfort – 

Cemetery Hill 

(2016): 9294 

148.8 m2 (2008) 

142 m2 (2007) 

Stable- 

Declining 

2024: IAE was 

unable to access 

during rangewide 

surveys. 2018: 

plants not observed 

in ocular search 

from roadside; 

habitat becoming 

increasingly over-

grown. 2016: 

reported as 

“declining.” 

3 

(EO ID: 7154) 

Cowlitz Prairie-

adjacent to 

School District 

property/ [private 

site name 

redacted] (2008): 

17172, 17175-

17181 

0 m2, no plants 

found, partial site 

access  (2024- IAE 

Rangewide Survey) 

24.47 m2 (2016- 

IAE Rangewide 

Survey) 

Declining   
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286 m2, ca 250-300 

stems (2008) 

Cowlitz Prairie-

Lozier Preserve 

(2019): 17173-

17174 

112.71 m2 (2024), 

103.91 m2 (2022), 

69.2 m2 (2019), 

41.52 m2 (2018), 

41.63 m2  (2017), 

34.36 m2  (2016, 

IAE Rangewide 

Survey), 

28.89 m2  (2015), 

15.4 m2  (2014), 

20.7 m2  (2013), 

33.22 m2  (2012), 

21.82 m2  (2011) 

Increasing Inflorescence 

counts: 3644 (2024) 

3369 (2022) 

1929 (2019), 

1022 (2018), 

2146 (2017), 

475 (2016, IAE 

Rangewide Survey), 

643 (2015), 

570 (2014), 

753 (2013), 

1096 (2012), 

980 (2011) 

Cowlitz Prairie-

School District 

property/Toledo 

Ball Field (2019): 

15095 

14.26 m2  (2024-

IAE Rangewide 

Survey), 

100-200 stems, 

cover ca 10% 

(2018),  

42.04 m2 (2016-IAE 

Rangewide 

Survey); ca 333 

stems (WNHP) 

Decreasing 2019: 119 plants 

observed along 

fence line, cover ca 

30%. Largest plants 

2 m across.  

4 

(EO ID: 7156) 

Drews Prairie 

(2004): 13949 

2.11 m2 (2024- IAE 

Rangewide Survey), 

1 plant (2016), 

1 large plant, edge 

of ditch (2010), 

Stable?   



 

 

73 

 

1 plant (2006), 

1 plant (2004) 

5 

(EO ID: 8179) 

Cowlitz Prairie, 

eastern end- south 

parcel (2016): 

17183 

1,040 m2 (2010-

estimated, not full 

census) 

 

Unknown 2016: Apparent 

decline may be due to 

increased competition 

associated with the 

elimination of 

grazing.  

2009: “several large 

patches” 

Cowlitz Prairie, 

eastern end-

middle parcel/ 

[private site name 

redacted] (2012): 

17183-17185, 

19729, 19731, 

19733 

Not estimated Unknown 2024: IAE was 

unable to access 

during rangewide 

surveys. 2012: 

“access not 

obtained.” 

Cowlitz Prairie, 

eastern end-north 

parcel(2012): 

17182 

160.82 m2 (2024- 

IAE Rangewide 

Survey) 

Unknown 2012: “small 

patches” 

6 

(EO ID: 

10036) 

Lincoln Creek / 

[private site name 

redacted] (2022) 
 

26.23 m2 (2024) 

23  m2 (2023) 

Stable- 

Increasing 

2024:“two patches, 

area recorded for 

only one patch.” 

2023: “two patches, 

area recorded for 

only one patch.” 

2022: “single patch 

of 10-15 plants” 



 

 

74 

 

 

 

Figure 10.1. Lupinus oreganus var. kincaidii trends at Lozier Prairie Preserve, 

2011-2024. Permanent quadrats were sampled along marked transects annually 

until 2019 and every other year thereafter. According to a linear regression model, 

foliar cover is increasing at a statistically significant (p<0.001) rate of 7.5 m2 per 

year. Adapted from Jorgenson 2024 with data from the Cowlitz Indian Tribe.  

 

Current Status Summary 

Synonym:  Lupinus sulphureus var. kincaidii 

Legal Status: Listed as Threatened under the US Endangered Species Act in 2000 (USFWS 
2000). 

Natural Heritage Rank: G4T2/S1, WA Endangered 

Key Characteristics:  Lupinus oreganus var. kincaidii is a perennial herb with multiple stems to 

50 cm tall covered by white to brown appressed silky hairs.  Leaves are palmately compound 

with 9-11 oblanceolate leaflets that are glabrous on the upper surface and taper to a point. Basal 

leaves are present at flowering.  Numerous (but not crowded) purple to light bluish (rarely 

yellowish) pea-like flowers are in a terminal raceme 10-18 cm long. Flowers are 9-12 mm long 

and borne on stalks 4-10 mm long. The banner petal is only slightly reflexed from the wing 
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petals, leaving a small opening.  Lupinus sulphureus differs in having pubescent leaflets, yellow 

to blue flowers, and occurs mostly east of the Cascades. L. polyphyllus has flowers 10-16 mm 

long with banners that are widely divergent from the wing petals.  L. bicolor is an annual with 

flower stalks 1-3 mm long. 

Range: Endemic to the Willamette Valley of western Oregon and the southern Puget Trough in 

southwestern Washington (Lewis County).  Historically, it was also known from southern 

British Columbia. 

Number of Occurrences in WA:  This species was not known from Washington until 1986, when 

Cathy Maxwell discovered a population at Boistfort Prairie.  An earlier collection deposited at 

the Oregon State University herbarium had been made in 1970 about 1 mile north of Toledo, but 

was initially misidentified and remained unknown until 1997. In 2022, a new population was 

found near Lincoln Creek at the Triple H Family Farm during surveys by Ecostudies Institute. 

There are now five known occurrences of Kincaid’s lupine in Washington, all of which have been 

relocated and surveyed since 2024, though some subpopulations were not accessed due to 

landowner restrictions. All subpopulations have been surveyed since 2012 or later.  

Abundance: Populations in Washington have ranged in size from one individual to several 

thousand, with cover estimates ranging from 2.11 m2 to 1453.53 m2, depending on year and 

location. The population at Cemetery Hill may be extirpated as it has not been confirmed or 

documented as present since 2008, though access has been restricted during recent attempts to 

survey. 

Habitat:  Upland prairie remnants and open oak woodlands with slightly dry to mesic soils 

maintained by fire. 

Threats:  Conversion of prairie habitat to urban development and agriculture, competition from 

invasive weeds or brush, fire suppression or absence of grazing resulting in changes in 

community structure, and herbicide spraying. 

Trends: Historically downward, due to extreme loss of prairie habitat in the south Puget Trough 

and Willamette Valley areas.  In Washington, ocular estimates of lupine cover at four sites in 

2024 suggested that half of the populations were declining while half were increasing (Ruff et al. 

2024). Cover of Lupinus oreganus at Lozier Prairie Preserve has been steadily and significantly 

increasing since 2015 with the maximum cover on record (112.71 m2) documented in 2024.  

Managed Areas/Ownership:  All populations in the state are on private or tribal lands.  Part of 

one occurrence is owned by the Toledo School District.  A population is protected in the Lozier 

Prairie Preserve and is monitored annually by the Cowlitz Indian Tribe. 

Comments: Kincaid's lupine is the primary host plant for the federally Endangered Fender's 

blue butterfly (Icaricia icaricioides fenderi). 
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11. Physaria douglasii ssp. tuplashensis - White Bluffs 

bladderpod 

 

Research and monitoring updates 

2022-2024 Population Monitoring: WNHP has continued annual monitoring of White Bluffs 

bladderpod in collaboration with USFWS and other partners every year in May. Each year, we 

survey 20 permanent 100-meter transects in the northern portion of its range in Hanford Reach 

National Monument. In 2022, the group counted 5,187 individuals in these transects, with an 

average of 388 plants per transect (Figure 11.1). In 2023, we counted 7,770 individuals in these 

transects, with an average of 523 plants per transect. In 2024, the count increased to 10,461 

individuals across all transects, with an average of 523 plants per transect. The 2024 totals 

represent the highest population counts since 2020, when 13,532 plants were counted.  

Beck (1999) and Caplow (2003) derived a population estimate for the north half of the White 

Bluffs occurrence by multiplying the average number of plants per transect by the total number 

of possible transects (N = 37) in the area.  Based on this formula, the estimated total population 

of Physaria douglasii ssp. tuplashensis in the northern subpopulation in 2024 is 19,351 plants. 

This figure is below the average population size of 24,884 plants from 1997 and 2020.  

Population numbers are not available for the more sparsely distributed plants along the 

southern half of the White Bluffs. 

Caplow (2003) recommended that management actions be taken if populations in the 

monitoring transects fell below a threshold of 10,500 individuals for two consecutive years.  The 

population has been below this period for multiple periods longer than two years: 2014-2016 

(Arnett and Goldner 2017) and 2021-2024. However, the population trajectory has been 

increasing in 2023 and 2024, since reaching a low point in 2022. 

2020 Outplanting Monitoring: Heidi Newsome and University of Washington Rare Care staff 

initiated an experimental outplanting in 2013.  The reintroduction site includes a pair of mesas 

at the northwest end of the White Bluffs north of the Columbia River in Grant County.  These 

sites have soils that are similar to the native population and are also protected within the 

Hanford Reach National Monument.  Plants for the introduction effort were grown from seed 

beginning in fall 2012. The first cohort was planted in fall 2013, followed by three additional sets 

of plants in fall 2014, spring 2015, and fall 2015.  In all, 893 plants were installed from 2013-15 

(Newsome 2018).  

By November 2015, 572 of the original cohort of 893 plants were still alive (64%).  This number 

decreased to 93 survivors in 2016, 65 in 2017, and just 5 in 2018.  All of the original set of out-

planted individuals were dead by 2019 (Newsome 2019).  Starting in 2016, however, 133 new 

seedlings were produced by established plants.  The number of first generation seedlings 

increased to 311 in 2017, but has since dropped to 201 in 2018 and 134 in 2019 (Newsome 2019).  

In 2020, the number of new seedlings increased slightly to 137 (Newsome 2020b).  Better 

survival has been noted for plants introduced in fall rather than spring (Newsome 2020b).  
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In 2017 and 2018, additional seed was released into the reintroduction transects to test the 

efficacy of direct seeding versus plugs.  In 2020, 14 plants were found in these seeded areas 

(Newsome 2020b).  Wendy Gibble of Rare Care also established new seeding plots in 2019 at the 

north end of the natural population at White Bluffs and in the vicinity of Newsome’s 2013-15 

outplantings.  These experimental plantings were done in 4 transects in which individual plots 

were either covered with jute netting, raked, or left unprepared (control; Wendy Gibble, 

personal communication).  No recruitment was observed in these transects in 2020 but a second 

cohort of seeds was introduced in fall 2020. 

In 2024, Jesse Miller, Sherri Whitfield and Stacy James monitored the transects at the northern 

outplating site and counted a total of 427 flowering plants. 

Fire effects analysis: A fire in 2017 burned through about half of the monitoring transects in the 

wild population. Fire does not appear to have a strong effect on population trends in the 

subsequent years, since burned and unburned plots followed qualitatively similar population 

transectories (Figure 11.2). However, burned areas experienced a slight increase in bladderpod 

population sizes 2-3 years after the fire relative to unburned plots, perhaps because of more 

open niche space for recruitment in a wetter year. However, as more time passed, populations 

increased somewhat more in unburned plots than in burned plots; increasing exotic plant cover 

in burned plots could be one explanation for this. 

Using a burned / unburned treatment does not capture the full effect of fire, since different fire 

severities can have different effects, and fire can be patchy within burned areas. Despite the 

weak effects seen here, wildfire remains a substantial threat to White Bluffs bladderpod. The 

effects of the 2017 fire on long-term population trends should be reanalyzed in the future after 

more years of population data have been collected. 
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Figure 11.1. Long-term population trends for White Bluffs bladderpod in 20 long-

term monitoring transects at the north end of the population.  

The total number of plants found in transects each year is shown by the points, which are connected by 

the darker blue line. The light blue smooth line shows a moving average of population size.  
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Figure 11.2. White Bluffs bladderpod population trends for monitoring transects 

that burned (orange) and did not burn (blue) in 2017. 
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Table 11.1. Data from the White Bluffs Bladderpod annual monitoring transects. 
Data has been collected in three topographical zones along the edge of the bluffs 
where the plant occurs. 

Year 
Top 

(upper 
zone) 

Caliche 
(middle zone) 

Slope 
(lower 
zone) 

Total Plants 

1998 8185 6890 2548 17623 

1999 6361 4501 867 11729 

2002 3053 2909 545 6507 

2007 4691 7644 3134 15469 

2008 3698 5328 920 9946 

2009 4588 4487 1751 10826 

2010 2371 2351 656 5378 

2011 9804 19155 2872 31831 

2012 6831 8129 3310 18270 

2013 2636 9943 902 13481 

2014 2131 4016 452 6599 

2015 279 987 101 1367 

2016 1133 2659 311 4103 

2017 5741 15324 8961 30026 

2018 2390 9232 3012 14634 

2019 2369 8142 1852 12363 

2020 2724 5537 5271 13532 

2021 1960 2538 2363 6861 

2022 1717 2551 919 5187 

2023 2011 5040 719 7770 

2024 2300 5294 2867 10461 
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Current Status Summary 

 

Synonym:  Lesquerella tuplashensis 

Legal Status: Listed as Threatened under the ESA in December 2013 (US Fish and Wildlife 

Service 2013b).  

Natural Heritage Rank: G4?T1/S1; WA Endangered 

Key Characteristics:  Physaria douglasii var. tuplashensis is a short-lived, grayish-pubescent 

perennial herb with numerous erect to spreading stems 10-35 cm tall.  Basal leaves form a 

rosette and are 2-4 cm long x 1-1.5 cm wide and have rounded tips. Stem leaves are more slender 
and oriented in a tight spiral. The inflorescence is 3-6 cm long and densely packed with yellow 

flowers.  The 4 petals are yellow, narrowly spoon-shaped, and 4.5-5 mm long.  Fruits are slightly 

inflated, spherical pods 3-4.5 mm long on spreading to ascending stalks. The wall of the fruit is 

covered by stalked, star-shaped hairs.  Physaria douglasii var. douglasii differs in having stem 

leaves that are more loosely arranged (not strongly overlapping), and has fruits with sessile star-

like hairs. 

Range: Endemic to the White Bluffs area along a 17 km band on the east bank of the Columbia 

River in Franklin County, Washington (Columbia Plateau ecoregion). 

Number of Occurrences in WA:  Known from a single population that is between 30 to 40 feet 

wide and extends for about 11 miles.  
  

Abundance:  Based on sampling from permanent monitoring plots, the population at the north 

end of the White Bluffs reached a peak of abundance in 2011 with an estimated 58,887 plants.  

In 2016, the population had declined to an estimated 7,591 (Arnett and Goldner 2017, Newsome 

2016). Following a cool and wet winter in 2016/17, the population rebounded to 58,472 in 2017 

(Newsome 2017), before declining again in 2018. The population stayed relatively steady from 

2018-2020 at levels near the long-term average. The population underwent another steep 

decline in 2021, and has not yet recovered to 2020 levels.  Abundance data are not available for 

plants at the south end of the White Bluffs, but numbers are presumed to be lower.  Another few 

hundred plants have been established in an experimental outplanting northwest of the native 

population. 

  

Habitat: Restricted to a cemented calcium carbonate (“caliche”) layer exposed along the rim and 

uppermost slopes of the White Bluffs above the Columbia River. 
  

Threats: Landslides and erosion of bluff habitat (potentially enhanced by irrigation), trampling 

by off-road vehicles, competition from invasive weeds, and wildfire. 

Trends:  Over the past 20 years of monitoring, population numbers at the north end of the 

White Bluffs have oscillated around a relatively stable mean of approximately 24,300 

individuals.  The lowest numbers occurred in 2015 when only 2,529 plants were estimated to 
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occur.  By 2017, the number had increased to 58,472 (Newsome 2020a).  From 2017-2020 

trends have been stable and numbers have averaged 27,090 plants.  Trends may be influenced 

by short-term fluctuations in winter snowfall and spring temperature or precipitation (Newsome 

2020a). 
  

Managed Areas: Hanford Reach National Monument, South Columbia Basin State Wildlife Area. 
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11. Pinus albicaulis - whitebark pine 

Research and monitoring updates 

Monitoring: Whitebark pine is challenging to monitor because of its remote, inaccessible 

habitat. WNHP has not formally monitored whitebark pine to date, but other organizations have 

implemented whitebark pine monitoring programs in the state. The Washington DNR and the 

US Forest Service have both implemented aerial mortality detection programs for whitebark 

pine.  The US Forest Service and the National Park Service have also established plot-based 

monitoring programs for whitebark pine (Parra et al. 2022). 

Substantial increases in whitebark pine mortality were detected in Washington in 2022 and 

2023 by the US Forest Service aerial detection program. (Figure 12.1; survey effort is 

approximately equal in all years except 2022). Following major mountain pine beetle outbreaks 

from 2002-2012, beetle activity on whitebark pine was relatively low in Washington for about a 

decade, but spiked again in 2022-2023. As is typical, the beetles became abundant in lodgepole 

pine (Pinus contorta) stands and then moved up into the whitebark pine zone (personal 

communication, Darci Dickinson). 

 

Figure 12.1. Aerial detection of whitebark pine mortality on US Forest Service 

lands in Washington, 2014-2023, courtesy of the US Forest Service. 
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In 2020-2021, researchers revisited a subset of the USFS whitebark pine monitoring plots in the 

Okanogan-Wenatchee National Forest and Ahtanum State Forest. They found that “15% of trees 

were newly infected by blister rust, 5% of trees died from blister rust, and 12.6% died from all 

causes combined in the 11–12 years between surveys” (Parra et al. 2022). However, they also 

observed a non-significant increase in whitebark pine density due to regeneration, though the 

density of whitebark pine snags increased and the density of whitebark pine seedlings 

decreased. 

The breadth of the geographic range of whitebark pine, in Washington and more broadly, 

requires partnership from multiple government agencies and other partners to effectively track 

its status and population trends. Ensuring communication among, and assembling data from, 

the multiple organizations that are working with whitebark pine in Washington could help 

further whitebark pine conservation in the state. 

Research: A recent review paper established a framework for whitebark pine conservation and 

restoration (Tomback et al. 2022). The four tenets of the framework are conserving genetic 

diversity, promoting rust resistance, saving seed sources, and applying restoration treatments. 

Other recent research has highlighted that whitebark pine may be most vulnerable to mortality 

is greater in warmer, drier sites, highlighting that climate change could lead to further whitebark 

pine declines (Young et al. 2023). This highlights that whitebark pine conservation may be most 

successful in “climate refuges,”, e.g., cooler north-facing slopes. Maintaining low- to moderate-

severity fire is also identified as important for the long-term conservation of whitebark pine, 

since fire can promote recruitment. 

Current Status Summary 

Legal Status: Listed as Threatened under the ESA in 2022. 

Natural Heritage Rank: G3G4S3 (Sensitive; Miller et al. 2024). 

Key Characteristics: Whitebark pine (Pinus albicaulis) is a five-needled conifer with purple 

cones that disintegrate at maturity to release its large, edible, wingless seeds.  whitebark pine 

often has a short, stunted, “krummholz” growth form due to exposure to strong winds.  

Range: Whitebark pine ranges from northern British Columbia and northern Alberta to central 

California, northern Nevada, central Idaho, western Montana, and northwestern Wyoming 

(Ellenwood et al 2015, Kral 1993). 

Number of Occurrences in WA: Whitebark pine is widespread in high-elevation areas of 

Washington. WNHP currently recognizes 10 large element occurrences (or “master 

occurrences”) based on a 5 km minimum separation distance (Fertig and Kleinknecht 2021). 

However, some of these element occurrences should be split into smaller occurrences, and the 

discovery of additional occurrences is also expected (Fertig and Kleinknecht 2021).  

Abundance: Population counts are difficult due to the wide range of whitebark pine, its remote 

habitat, and the challenge of detecting saplings and seedlings.  Cottone and Ettl (2001) 

estimated the number of adult whitebark pine trees in Mount Rainier National Park  using aerial 
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photography and 67 randomly located plots.  They recorded 21,764 adults in 1,431 ha or 15.2 

adults per hectare. Extrapolating from this figure to the whole state, based on the modeled 

estimate of 3,141,318 acres or 1,271,246 ha of predicted habitat, Fertig and Kleinknecht (2021) 

estimated a potential population of 19,323,000 adult plants.  Based on projections of a 50% 

decline of mature adults over the past two decades (Jules et al. 2020), the actual number of 

surviving mature whitebark pines in Washington is likely closer to 1 million to 9 million trees 

(Fertig and Kleinknecht 2021). Whitebark pine is by far the most abundant federally listed plant 

in the state. 

Habitat: It occurs at alpine treeline and in subalpine and upper montane forests in mountain 

ranges Whitebark pine helps slow runoff from melting snow, retains soil, and provides cover 

and shelter for wildlife.  Its nut-like seeds are rich in protein and a critical food source for grizzly 

bears (Ursus arctos horribilis) and Clark’s nutcrackers (Nucifraga columbiana) (Nicholas 2018, 

Tomback et al. 2001). 

Threats: Widespread whitebark pine mortality has occurred primarily due to the non-native 

fungal pathogen white pine blister rust (Cronartium ribicola) and infestations of mountain pine 

beetle (Dendroctonus ponderosae). White pine blister rust grows within the phloem tissue 

below the bark and can kill a tree by interrupting the flow of nutrients between needles and 

roots.  Mountain pine beetle outbreaks are natural phenomena that are becoming more frequent 

as average winter temperatures have increased (Nicholas 2018).  Holes drilled into bark by the 

beetles can serve as a point of entry for blister rust spores.  Dead whitebark pine trees make 

stands more vulnerable to catastrophic wildfire (US Fish and Wildlife Service 2020).  On-going 

climate change and fire suppression may also make the high elevation habitat of whitebark pine 

more suitable for lower elevation tree species, resulting in a shift in community composition 

(Arno and Hammerly 1984, Brodie et al. 2023).  Modeling of recent mortality and 

environmental stressors suggest that whitebark pine populations in western national parks are 

likely to decline an additional 25% in the next 100 years (Jules et al. 2020).  The continued loss 

of whitebark pine populations will likely have negative impacts on rare and declining wildlife 

species, such as grizzly bears and Clark’s nutcrackers (US Fish and Wildlife Service 2020).  All of 

these stressors are likely to increase in severity in the future (Nicholas 2018).  

About 96% of the known and predicted habitat of whitebark pine in Washington is found in 

designated wilderness areas or national parks (Table 4, EOs 1-3, 6, and 8-10).  Historically, these 

areas have been largely protected from direct impacts by humans (such as habitat conversion, 

logging, or crop agriculture) due to their remoteness, short growing season, and harsh winter 

climate.  Although observed mortality from white pine blister rust and mountain pine beetles 

has increased significantly over the past several decades, the viability of its alpine and subalpine 

habitat has largely remained stable in the short term.  Long-term, impacts from climate change 

(such as increased wildfire and vegetation succession), coupled with existing disease threats, will 

likely reduce the viability of whitebark pine habitat in Washington. 

Trends: In the past two decades, whitebark pine has declined by more than 50% across its range 

(Goeking and Izlar 2018).  In Washington, whitebark pine has been declining for 100 years, 

following the introduction of white pine blister rust in Mount Rainier National Park in the 1920s 

(Cottone and Ettl 2001; Rochefort et al. 2018).  From 2004 to 2016, mortality of whitebark pine 
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has increased from 7 to 21% in the North Cascades National Park Service Complex (North 

Cascades NP and adjacent NPS-managed lands) and from 38 to 44% in Mount Rainier National 

Park (Rochefort et al. 2018).  Rangewide, the percentage of dead whitebark pine trees has 

increased from less than 25% in the early 1990s to 51% in 2016 (Goeking and Izlar 2018).  In 

surviving stands, the size-class distribution has become skewed towards smaller diameter trees 

(Keane et al. 2012; Rochefort et al. 2018). 

Managed Areas/Ownership:  Alpine Lakes Wilderness Area, Boston Glacier Research Natural 

Area, Buckhorn Wilderness Area, Butter Creek RNA, Chopaka Mountain Natural Area Preserve, 

Colville National Forest, Eldorado Creek Natural Area Preserve, Gifford Pinchot National 

Forest, Glacier Peak Wilderness Area, Goat Rocks Wilderness Area, Henry, M. Jackson 

Wilderness Area, Mt Adams Wilderness Area, Mt. Baker Wilderness Area, Mt Baker-Snoqualmie 

National Forest, Mt Rainier National Park, Norse Peak Wilderness Area, North Cascades 

National Park, Okanogan-Wenatchee National Forest, Olympic National Forest, Olympic 

National Park, Pasayten Wilderness Area, Ross Lake NRA, William O. Douglas Wilderness Area 
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12. Sidalcea nelsoniana - Nelson's checker-mallow 

 

Research and monitoring updates 

Monitoring Native Populations: Neither of the two known native occurrences were revisited in 

2022-2024, to the best of our knowledge.  The Lewis County population was last observed in 

June 2018 when Joe Arnett and Walter Fertig observed 45 plants that were infested with weevils 

(Table 13.1).  In 2014 this occurrence had 245 plants.  The second native population in Clark 

County was last visited in 2014 and contained 13-23 plants (Fertig 2019). 

Monitoring of Out-Planted Populations:  As part of the recovery effort for Nelson’s checker-

mallow (US Fish and Wildlife Service 2010), new populations were established on suitable wet 

prairie habitat in Ridgefield National Wildlife Refuge (NWR) in 2007 and Steigerwald Lake 

NWR in 2011. Some populations at both sites were monitored in 2023 by Alex Chmielewski and 

refuge staff, but were not revisited in 2024 due to staffing shortages.  However, there has not 

been a comprehensive survey effort since 2019, so current overall population trends of 

outplanted populations are unknown.  

Ridgefield NWR contains four out-planted subpopulations (Table 13.1).  The Smith Lake 

subpopulation initially contained 1,846 plugs and had grown to 3,871 plants in 2016.  In 2017, 

the population was monitored based on percent cover and frequency within 16 100m belt 

transects.  That year Sidalcea nelsoniana contributed an average of 8.5% cover within these 

transects and had a frequency of 51% in subplots. Data were not available for cover in 2018.  In 

2019, the outplanting was revisited but cover was not recorded.  Observers noted “in all sites, 

plant numbers were good, but plants were small and drought-stressed. Flowering rates were 

lower than in the past” (Chmielewski 2019).  

Two of the other populations at Ridgefield NWR bounced back in 2019 after showing a marked 

decrease in 2018.  The One Hundred Acre North site contained only 45 plants in 2023; 160 

plugs originally planted in 2007.  Likewise the One Hundred Acre South subpopulation 

increased contained 90 plants in 201, down from 165 in 2019.  This is the highest number since 

2010 (the population started with 400 plugs in 2007). The Texas Island subpopulation, 

however, continued its long decline from 100 plugs in 2007 to 3 plants in 2023 (Chmielewski 

2019).   

At Steigerwald Lake National Wildlife Refuge, two of the three subpopulations did not contain 

any plants at the most recent visits.  The Trailhead subpopulation had no plants in 2018, 2019 
and 2020 and is presumably extirpated.  The Straub Field outplanting increased from 27 plants 

to 281 in 2019 (Chmielewski 2019) but had zero plants in 2022 after a spring flood. The Office 

Road subpopulation had 67 plants as of 2023.  
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Table 13.1.  Status of Sidalcea nelsoniana populations in Washington. 

Population  County Eco- 

region 

Owner- 

ship 

Year 

last Obs 

Status 

Coal Creek (EO 

# 01) 

Cowlitz Puget 

Trough 

Private 2014 2014: 13 plants observed in 2014, although 5-10 

more may be in vicinity.  

2005: 25 plants.  

1991: ca 75 plants. 

Halfway Creek 

(EO # 02) 

Lewis Puget 

Trough 

Private 2018 2018: 45 plants observed, many buds infested by 

weevils and aborted. Also high foliar herbivory 

noted. 2014: ca 245 plants. 2006: 88 plants with 

1289 stems observed. 

 2004: ca 70 plants observed.   

1997: 13 plants observed in roadside ditch. 1994: ca 

60 flowering plants observed 

Ridgefield 

National Wildlife 

Refuge 

(outplanting) 

Clark Puget 

Trough 

Ridgefield 

NWR 

2019 2019: 235-4,000 plants estimated (based on most 

recent counts at each of the 4 subpopulations.  

       Smith Lake 2019 2019: Areal counts not done, but plant numbers were 

good (Chmeilweski 2019);  

2016: 3871 plants observed 

       One Hundred Acre North 2023 2023: 45 plants 

2022: 48 plants 

       One Hundred Acre South, hacking tower site 2021 2021: 98 plants 

2019: 169 plants 

       Texas Island 2023 2023: 3 plants 

2022: 2 plants 

2021: 6 plants 

Steigerwald 

NWR 

(outplanting) 

Clark Puget 

Trough 

Steigerwald 

Lake NWR 

2019 2019: 398 plants 

       Straub Field 2021 2022: 0 plants; area flooded in spring 

2021: 398 plants; rows not apparent 

       Trail head 2020 2018, 2019 & 2020: 0 plants found 

2017: 2 plants 

       Office Road Field 2023 2023: 67 plants 

2022: 60 plants 

 

 Current Status Summary 

Legal Status: Federally delisted on October 17, 2023; previously federally listed as Threatened 

Natural Heritage Rank: G2G3/S1 WA Endangered 

Key Characteristics:  Sidalcea nelsoniana is a perennial herb with stems 40-100 cm tall from a 

stout taproot and short, lateral rhizomes. Stems are glabrous or have short, appressed, simple 

hairs at the base. Basal leaf blades are rounded and shallowly 5-7 lobed and borne on elongate 

petioles, while stem leaves are more deeply divided into 5-7 linear leaflets and have short 

petioles. The inflorescence is an open, many-flowered spike with flowers on stalks about 3 mm 

long.  The calyx is 4-6 mm long, purplish, and nearly glabrous to uniformly pubescent with star-

shaped hairs. Petals are 5-15 mm long and pinkish lavender. Fruits are mericarps that split into 

wedge-like segments that are faintly reticulated on the inner edges and have a short beak (0.5 

mm) at the tip.  Sidalcea hirtipes differs in having larger flowers, stiff, spreading hairs on the 

stems, and fruit segments with more prominent reticulations and a longer beak-like tip.  
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Sidalcea hendersonii is distinctive in having hollow stems, branched inflorescences, and a larger 

calyx. 

Range:  Endemic to the Willamette Valley in western Oregon from Benton and Linn Counties 

north to Columbia County and in the southern Puget Trough of southwestern Washington in 

Cowlitz and Lewis counties. 

Number of Occurrences in WA:  Known from two extant native populations in Washington, 

where it was first discovered in 1991.  Two outplantings have been installed at Ridgefield and 

Steigerwald Lake National Wildlife Refuges in Clark County. 

Abundance: Based on 2014 surveys, naturally occurring Washington populations range in size 

from 13-245 plants. Out-planted populations contained over 635 plants in 2019, but have not 

been comprehensively surveyed since. WNHP will coordinate with Refuge staff to survey these 

populations in future years. 

Habitat:  Moist prairie and grassland sites that may be seasonally flooded or have a high water 

table.  Often associated with tall fescue (Schedonorus pratensis), velvetgrass (Holcus lanatus), 

sedges, and western buttercup (Ranunculus occidentalis; Camp and Gamon 2011). 

Threats: Threatened by conversion of wet prairie habitat to agriculture or human development, 

fire suppression allowing invasion of woody species, changes in hydrology, herbicide spraying 

along roadsides, competition from invasive weeds, and mowing. In Oregon, some populations 

are impacted by native seed-feeding weevils (US Fish and Wildlife Service 2010).  Sidalcea 

nelsoniana can hybridize with other Sidalcea species where their ranges overlap (US Fish and 

Wildlife Service 2010). 

Trends: Historically, the population trend is downward based on loss of wet prairie habitat over 

the past 150 years.  One naturally-occurring population in Washington has been declining since 

it was first discovered in 1991, while the second population has been stable to increasing (Arnett 

and Goldner 2017), though it appeared to be in decline in 2018. 

Managed Areas/Ownership: Introduced populations are found in Ridgefield National Wildlife 

Refuge and Steigerwald Lake National Wildlife Refuge.  Native occurrences in Washington are 

on private lands. 
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13. Sidalcea oregana var. calva - Wenatchee Mountains 

checker-mallow 

 

Research and monitoring updates 

2012-2024 Monitoring:  The Camas Meadows Natural Area Preserve (EO 9) has the largest 

known population of Wenatchee Mountains checker-mallow and has been monitored every year 

since 2012.  The area was originally surveyed and mapped in 1999-2000 and the population was 

estimated to contain 11,125 plants in 123 discrete patches.  Since 2012, a subset of polygons have 

been re-mapped and counted each year with the goal of developing a more complete distribution 

map and estimate of abundance. In the process, numerous additional subpopulations have been 

discovered, particularly in forested areas within the preserve. The total estimated population 

size at Camas Meadows is now 35,507 plants, but different areas were sampled in different years 

from 2012-2021 to reach this number (Table 14.1), and this is believed to represent the full 

population. Revisits to monitoring units established by DNR Natural Areas staff  are expected to 

begin in 2025; as plots continue to be revisited over future years, we will gain inference into 

long-term population trends.  

In 2019, the entire population at Mountain Home was censused by USFWS, Rare Care, and 

DNR staff and 2,299 plants were observed (Table 18). 

Several occurrences have not been visited in several years and should be prioritized for surveys.  

Reports from Kittitas County south of Grouse Spring (EO 11) and Lost Lake Trail (EO 15) are 

based on specimens that appear to be S. oregana var. oregana.  Neither of these occurrences 

have been relocated since 1982 and could be extirpated. Other recent surveys on the ridge south 

of Cle Elum and in the Teanaway Community Forest have only found var. oregana. 

Climate Change Vulnerability Index:  As part of a USFWS Section 6 grant, Sidalcea oregana var. 

calva and three other federally listed plant species were evaluated using the NatureServe 

Climate Change Vulnerability Index (Young et al. 2016).  The index was developed to rate and 

prioritize plant and animal species based on their response to projected climate change using 

environmental predictors (changes in temperature and precipitation) and life history variables 

(such as dispersal ability, reproductive biology, genetic diversity, and habitat specialization).  

Sidalcea oregana var. calva scored as Highly Vulnerable (report available at 

https://www.dnr.wa.gov/publications/amp_nh_ccvi_siorc.pdf) due to its poor dispersal ability 

across human-altered landscapes, changes in its historical thermal and hydrological niche, 

potential loss of pollinators, increased pressure from herbivory, competition with non-native 

plants, and encroachment by trees and shrubs in the absence of periodic disturbance 

(Kleinknecht et al. 2019). 

Other research: Wendy Gibble, Jon Bakker, and other Rare Care staff from the University of 

Washington established 6 treatment blocks at the Mountain Home population (EO 20) to study 

the effects of clipping snowberry, prescribed fire, and herbicide treatments on maintaining 

suitable habitat for Sidalcea oregana var. calva.  No formal population counts were made in the 

course of this ecological study.   
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Table 14.1. Population data for Native and Out-Planted Occurrences of Sidalcea 
oregana var. calva in Washington.  

Populations indicated by a * may be based on misidentified specimens.  (x) indicates a population that is 

presumed extirpated. 
Population  County Eco- 

region 

Ownership Year last 

Observed 

Status 

Peshastin (EO # 003) Chelan East 

Cascades 

unknown 1893 (x) Considered historical and probably extirpated. 

Leavenworth (EO # 

004) 

Chelan East 

Cascades 

Okanogan-

Wenatchee NF 

1904 (x) Considered historical and probably extirpated 

Tip Top (EO # 005) 

[Actual site may have 

been Deer Park Spring, S 

of Tip Top] 

Chelan East 

Cascades 

Okanogan-

Wenatchee NF 

1934 (x) Wild population is  probably extirpated. Not 

relocated in 1987 or 2019, but potential habitat 

present in Deer Park Spring; Outplnating started by 

Rare Care in 2024 

Camas Meadows (EO # 

009) includes Poison 

Meadows 

Chelan East 

Cascades 

Camas 

Meadows 

NAP, 

Okanogan-

Wenatchee NF 

2024; last 

full census 

completed 

incrementally 

from 2012-

2021 

Largest known population, with an estimated 41,039 

flowering plants. 35,507 flowering plants counted in 

over 250 subpopulations in Camas Meadows NAP 

from 2012-202 (Survyed by DNR NA)1; another 

5,532 flowering plants counted by USFS in Poison 

Creek subpopulation (Okanogan-Wenatchee NF) in 

2021. 

*Colockum, S of Grouse 

Spring (EO # 011) 

Kittitas East 

Cascades 

Colockum 

Wildlife Area 

1980 No plants found in surveys in 1981, 2001, 2007, 

2010; includes former EO 002. May be a mis-

identification. 

Icicle Creek (EO # 012) Chelan East 

Cascades 

Okanogan-

Wenatchee NF 

1893 (x) Considered historical and probably extirpated 

*Lost Lake Trail (EO # 

015) 

Kittitas East 

Cascades 

Okanogan-

Wenatchee NF 

1982 not relocated in 1987 - might be a misidentification 

Pendleton Canyon (EO 

# 016) 

Chelan East 

Cascades 

Private 2001 2001: 150-200 plants in USFS transect 

Upper Camas Land 

Meadow (EO # 019) 

Chelan East 

Cascades 

Okanogan-

Wenatchee NF 

1987 (x) Not relocated in 1999, 2001, or 2019; considered 

extirpated 

Mountain Home 

Meadow (EO # 020) 

Chelan East 

Cascades 

Private (DNR 

registry) 

2024 2019: 2,299 plants observed in full census led by 

Rare Care. 

2018: 1375 flowering plants observed. 

2017:  estimated at >100 plants. 2011: 2581 plants 

found in census.  2005: 2248 plants observed in 

census. (Surveys by Rare Care) 

Camas Creek tributary 

south (EO # 021) 

Chelan East 

Cascades 

Private, Camas 

Meadows 

NAP 

2021 2021: 5 plants observed in flower 

2014: 21 plants observed, all vegetative.  

2001: 8 plants observed. 1990: scattered along old 

spur road. 

FS Rd 120 (EO # 022) Chelan East 

Cascades 

Okanogan-

Wenatchee NF 

2008 (x) 2019: No plants found, population may be 

extirpated.  

2008: 13 plants observed (1 flowering). 2001: 2 

mature plants, 24 juveniles, and 17 seedlings 

observed.  

1999: 1 mature plant and several juveniles & 

seedlings found. 1991: 1 plant. 

Mountain Home Ridge 

(out- 

planting) 

Chelan East 

Cascades 

Chelan-

Douglas Land 

Trust 

2024 2024: 53 plants 2023: 64 plants 2022: 73 plants 

2021: 82 plants 2020: 85 plants 

2019: 10 plants observed 

2018: 100 of 161 out-planted individuals surviving 

(Surveys by CDLT) 
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Current Status Summary 

Legal Status: Listed as Endangered under the ESA in 1999 (US Fish and Wildlife Service 1999). 

Natural Heritage Rank: G5T1/S1?; WA Endangered 

Key Characteristics:  Sidalcea oregana var. calva is a perennial herb with several stems from a 

branched rootcrown, but lacks spreading rhizomes or an enlarged fleshy taproot.  Stems are 20-

150 cm tall and glabrous at the base and sparsely pubescent with appressed, star-like hairs and 

bluish-green (glaucous) higher up the stem.  The thick, fleshy, glabrous leaves have long petioles 

and rounded blades that are shallowly to deeply lobed into palmate segments.  The inflorescence 

is a loosely-flowered raceme.  The calyx is less than 6 mm long and has sparse cover of star-

shaped hairs on the back and stiff ciliate hairs along the margins. Petals are light to dark pink. 

Fruits are dry mericarps that split into numerous wedge-shaped segments with prominent 

reticulate veins.  Sidalcea oregana var. oregana differs in having stems with simple to forked 

hairs and calyces lacking ciliate margins and having dense star-shaped hairs covering the back. 

Iliamna longisepala has larger, maple-like leaves and fruit edges that are hairy on the back. 

Range: Endemic to the Wenatchee Mountains of central Washington in Chelan County (East 

Cascades ecoregion). Additional reports from Kittitas County have not been relocated since 1982 

(including surveys in 2001, 2007, and 2010) and may be extirpated or misidentified.  

 Number of Occurrences in WA: Known from four extant occurrences and seven historical or 
extirpated populations. Extant populations have all been discovered or relocated since 2001, 

most recently in 2020. Two additional populations from Kittitas County may be misidentified or 

extirpated. 

Abundance:  The largest population contains approximately 41,039 plants (see above), while 

smaller occurrences have 8-2,300 individuals (US Fish and Wildlife Service 2004). 

Habitat:  Occurs in open meadows with poorly drained soils and a high water table or that are 

seasonally flooded in winter and early spring before drying in summer. Also in openings in 

Douglas-fir, Ponderosa pine, or Aspen forests and edges of shrub thickets.  Found at elevations 

between 335-1375m (1100-4500 ft). 

Threats:  Conversion of habitat for agriculture or residential development, seed predation by 

weevils, succession due to absence of fire, and competition from invasive exotics (Caplow 2003, 

Goldsmith-Zimmerman and Reichard 2005). 

Trends:  Historically, the population trend has been downward.  Over the past 20-30 years, at 

least two occurrences appear to be stable and one may be increasing (US Fish and Wildlife 

Service 2004). Quantitative analysis of trends has been limited because long-term monitoring 

units have only been established recently. 
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Monitoring plans: Rare Care and WNHP plan to perform a full census of the Mountain Home 

occurrence in 2025. DNR Natural Areas will continue leading annual monitoring at Camas 

Meadows.  

Managed Areas/Ownership: Camas Meadows Natural Area Preserve, Colockum Wildlife Area 

(may be a false report), Wenatchee National Forest, Chelan-Douglas Land Trust (Mountain 

Ridge introduction), private.  One private occurrence is on the DNR state registry list.  
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14. Silene spaldingii - Spalding's catchfly 

Research and monitoring updates 

2022-2024 Washington Rangewide Monitoring  

Monitoring was conducted at 14 EOs total across six Key Conservation Areas and additional 

satellite populations (Table 15.1). Key Conservation Areas (KCAs) are clusters of one to several 

element occurrences of Silene spaldingii from the same physiographic subregion of its range 

and that are managed collectively to attain recovery objectives for de-listing the species (US Fish 

and Wildlife Service 2007, Figure 15.1). Data were collected at the Crab Creek (EO# 46), Greater 

Telford (EOs #45, 52, 78, 85), Lick Creek (EO #49), South Sprague (EO #27), Steptoe Butte (EO 

#20 outplanting), Turnbull (EOs #61, 62), and Warner Gulch (EO #88) Key Conservation Areas 

(KCA) and the proposed Fishtrap Lake KCA (EO #32) following standard monitoring protocols 

or simple field survey methods (counts or presence/absence). Some KCA occurrences have been 

consistently monitored using permanent circular plots per protocols established by University of 

Montana researcher Peter Lesica (known as “Lesica” plots) with three years of consecutive 
monitoring to establish an accurate estimate of the true population despite the potential for 

dormancy, followed by regular monitoring every 5-10 years thereafter (Lesica 2012, USFWS 

2012). To our knowledge, one KCA was not represented by any EOs monitored from 2022-2024 

(Coal Creek).  

 

David Woodall of WDFW conducted annual monitoring of 10 total permanent monitoring plots 

from in 2022 and 2023 at Asotin Creek SWA, most recently recording 24 plants at Warner 

Gulch (EO #88) and 3 plants at the single plot found on the Weatherly Unit at Tam Tam Ridge 

(EO #94), a population discovered in 2018. Population trends at these sites appear to be largely 

stable to slightly declining. WDFW was unable to locate any plants at the single plot they 

monitor at Sourdough Ridge (EO #49) in 2024 but 8 plants were found at the plot in 2023. 

Additional Lesica plots present at Sourdough Ridge (EO#49) were monitored in 2024 by Kayla 

Saager, the Umatilla National Forest botanist, but we were unable to acquire that data for this 

report. However, 65 plants were recorded across the whole occurrence in 2023 which was a 

significant rebound after the population was hit by wildfire in 2021. Jesse Miller of WNHP and 

Walt Fertig, formerly of WNHP, visited Umatilla National Forest lands south of the Lickfork 

Road in June of 2023 and reported significant recovery after the fire with regrowth of grasses 

and herbaceous species, including Silene spaldingii, under killed Pinus ponderosa.  

 

Fairchild Air Force Base (EO# 44) permanent plots were monitored from mid-late July of 2022 

& 2023 per the nearly annual schedule that has been maintained since 2014 by James Rebholz 

and additional USFWS staff (Rebholz 2022, 2023). A new subpopulation of 6 plants was 

discovered in 2020 and another subpopulation of 4 plants was found in 2023 on site. Seventy 

plants were recorded at Fairchild in 2022, approximately half of the peak population size 

recorded in 2016 (141 individuals). However, reproductive potential, based on the average 

number of flowering heads per plant, was nearly 4 times higher in 2022 than 2021 and only 

slightly lower in 2023. The number of individuals recorded further decreased to 44 plants in 
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2023 (31% of the peak), continuing the declining population trend seen since a wildfire burned 

through all wild Fairchild subpopulations in 2020. This fire left the Mima mounds/biscuits 

where Silene spaldingii occurs dominated by weeds like Hypericum perforatum and annual 

Bromus species, though the general vegetation structure and native plant diversity has been 

recovering towards pre-fire conditions.  

 

Spokane BLM staff monitored both Crab Creek KCA occurrences (EO #46, 30) in 2021 and one 

Crab Creek occurrence (EO #30) 2023. Rocky Ford (EO#46) has remained stable in recent years 

but decreased from a peak of 580 plants in 2010 to 16 plants in 2021. The Crab Creek occurrence 

(EO #30) increased in number from 2023 to 2024 but decreased by 70% between censuses from 

2010 (1,015 plants) to 2024 (304 plants). Anthony Hatcher, Andrew Wolfe, Lauren Kirkpatrick, 

Tal Atkins and Garrett Lacivita of Palouse Conservation District monitored permanent plots 

along transects Pitts Cemetery (EO #14), Whelan Cemetery (EO #89), and the outplanting site 

at Steptoe Butte (EO #20) in 2024. The Whelan occurrence appears to be steadily declining but 

Pitts Cemetery remains stable. In 2024, RareCare volunteers located 70 plants at Hatten Lake 

(BLM, EO #91), the highest number recorded for this occurrence thus far. Peter Lesica, a 

researcher from the University of Montana, continued efforts to collect and store seed from wild 

Silene spaldingii populations across Washington in fall 2023 at Fishtrap (EO#32), Kramer BSA 

(EO #6), and two subpopulations at Turnbull Wildlife Refuge (EO #61, shape IDs: 8717, 8720) 

but did not record population counts for these sites. Lesica was able to locate plot markers at the 

Sprague Parcel (EO#27) but did not find any plants and only 2 plants were seen during a partial 

survey of this occurrence in 2019. 

 

Greater Telford KCA Monitoring 

Kim Frymire of the Spokane BLM office completed three consecutive years of baseline KCA 

monitoring at permanent plots on the BLM portions of the KCA between 2018 and 2021. 

Spokane BLM wildlife biologist Jason Lowe and volunteer Jeff Wills led monitoring at Twin 

Lakes (EO #52) in 2023 across 62 select subpopulations in 8 pastures at Twin Lakes (EO #52) to 

assess potential grazing impacts as required by a 2007 biological opinion (Wills and Lowe 

2023), recording a total of 426 stems. Rare Care staff members Teddy Pierson and Allie Howell 

recorded another 194 plants across the other subpopulations of the occurrence. The maximum 

number of plants found at Twin Lakes was 1,055 during a complete census in 2010. Surveys 

indicated that the percent of the population damaged by wildlife herbivory was as significant as 

trampling and grazing by cattle with the total percent of broken or browsed stems ranging from 

0.8-96% (30% average), though much of the damage was estimated to occur after plant 

senescence. Surveyors determined that the threshold of 10% damage to the entire population by 

cattle, which would trigger a reevaluation of the grazing plan, was not met (Wills and Lowe 

2023). In 2023, Rare Care staff also surveyed the BLM portions of the Telford Parcel (EO #85) 

and Watson Benchmark (EO #45), recording 1,629-1,829 plants and 317-717 plants, 

respectively. Counts recorded at Watson were the highest on record but counts at the Telford 

Parcel were approximately half of the peak 3,060 plants recorded in 2010. 

 

In 2024, Sienna Wessel of WNHP and WDFW Wildlife Areas Manager Mike Finch surveyed the 

entirety of the WDFW Swanson Lakes portions of the KCA (EOs 78, 85 (partial survey, only 3 
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subpopulations on WDFW lands)) with the intention of establishing permanent monitoring 

plots for the first time but did not find any plants. The Swanson Lake occurrence (EO# 78) was 

last surveyed in 2010 when 81 plants were found. Previously recognized EOs #79, #84, and #87 

have been merged with EO#85 due to proximity (<1 km). Mounds where Silene spaldingii was 

formerly located are now covered in dense weeds at the WDFW sites, particularly Sisymbrium 

altissimum, after the 2020 Whitney fire which completely altered the vegetation on site. 

Additional census counts are needed to verify if Silene spaldingii is dormant or extirpated at 

these sites, but overall population size appears to have declined by nearly 50% across the 

Greater Telford KCA occurrences since the last comprehensive census in 2010. 

 

Turnbull KCA Monitoring & Research 

Nine permanent circular “Lesica” plots were established at Turnbull subpopulations (EO #61, 

shape IDs: 36881, 36885, 38707, 8718, 8717, 8719, 21861, 36884) and monitored to establish a 

baseline population count from 2016-2019. Population trends were stable during that timeframe 

(Lesica 2019) and should be monitored again in 5-7 years. Since 2019, Turnbull has only 

recorded presence or absence of Silene spaldingii across the subpopulations on the refuge and 

has focused intensive monitoring efforts on outplanted populations. Peter Lesica successfully 

located two subpopulations at Turnbull in 2023 during seed collection efforts (EO #61, shape 

IDs: 8717, 8720) but noted difficulty relocating others that may have been mapped incorrectly in 

the WNHP database as the reported locations did not appear to be suitable habitat (Lesica 

2023). The same year on August 29th and 30th, Sienna Wessel of WNHP visited all but 4 of the 

other subpopulations, including Middle Pine Lake (shape IDs: 36882, 36883), Jolly Jacks 

(shape IDs: 404773, 404774), SE of Pine Lake (shape IDs: 21861), SW of HQ (shape IDs: 8719), 

Beaven Sites 1, 2, &4 (shape IDs: 36881, 36884) at Turnbull (EO#61) and was unable to locate 

any plants, though the habitat appeared to be suitable. There were also no plants found by Rare 

Care or Sienna Wessel of WNHP in 2022 or 2023 at the Cossalman Lake portion of the refuge 

(EO# 62) which has not been confirmed to be extant since 2000 and is likely either an 

extirpated occurrence or is mapped incorrectly as the habitat did not match the original 

description.  In 2024, Molly Dixon of USFWS and Turnbull staff confirmed Silene spaldingii to 

be present at four subpopulations (shape IDs: 8717, 36885, 8718, 21861, new 2019 site). Refuge 

staff found only Silene scoulerii at one other subpopulation (shape ID: 36882) and more surveys 

are needed to confirm whether the two species co-occur or if the original sighting was a 

misidentification. 

 

In 2023, Molly Dixon completed a preliminary study of Spalding’s catchfly survivorship after 

planting in response to invasive plant presence at Turnbull NWR. A logistic regression was used 

to identify 6 key invasive competitors which negatively impacted survival, which included 

Bromus tectorum, Convolvulus arvensis, Lactuca serriola, Linaria dalmatica, Potentilla 

argentea, and Potentilla recta (Dixon 2023). These species will be targeted for future invasive 

control treatments. Additional research to identify Spalding’s catchfly pollinators and key exotic 

plant competitors is being conducted through a collaboration between Turnbull NWR, Fairchild 

NWR, and Washington State University and is slated for completion in 2025. WNHP is also 

working with Turnbull staff to produce the first official Habitat Management Plan for Silene 
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spaldingii on the refuge in accordance with the requirements for KCAs outlined by the recovery 

plan (U.S. Fish and Wildlife 2007). 

 

Outplanting Monitoring 

We are aware of five outplantings of Silene spaldingii that have been established in Washington 

between 2017 and 2021 with seedling survival ranging from 0-36% across occurrences (Table 

15.2). All but one are augmenting existing wild populations and the other, near Philleo Lake at 

Turnbull Wildlife Refuge, is a new introduction in very close proximity to several augmentation 

sites. Foraging and root disturbance by voles and gophers has been identified as a major cause 

of seedling mortality across all outplanting sites. Molly Dixon of USFWS continued monitoring 

of approximately 30 outplantings and 288 direct-seeding plots at Turnbull National Wildlife 

Refuge through 2024. Seedling survival has remained slightly higher at sites that received a 

prescribed burn before planting and in open-canopy grassy understory habitats in Pinus 

ponderosa forest (e.g. along Stubblefield Trail) compared to Mima mound and Palouse 

grassland remnant habitats (Dixon 2021). Direct-seeding was far less successful than 

outplanting seedlings.  

 

At Turnbull Wildlife Refuge, 2,327 Silene spaldingii seedlings were outplanted at two sites in 

approximately 30 locations and 288 plots were direct-seeded. By 2021, survival of seedlings was 

down to 36% (approximately 838 individuals, corrected to estimate survivorship among un-

surveyed plants) and only 4% of seedlings established via direct-seeding were alive, according to 

monitoring by Turnbull National Wildlife Refuge  staff. Seedling survival was slightly higher at 

sites that received a prescribed burn before planting and in open-canopy grassy Pinus 

ponderosa understories versus Mima mound and Palouse prairie sites. The outplanting at Lake 

Philleo was co-planted with a grass-heavy seed mix and fescue has now overtaken the site, 

leaving a thick litter layer that has completely smothered Silene spaldingii seedlings. Monitoring 

of the outplantings is ongoing at Turnbull.  

 

Approximately 1700+ seedlings were planted at Steptoe Butte in 2017 along with direct-seeding 

at 5 sites (Fertig 2021, Hatcher 2020). Mortality was high in the first year (78-98%) with the 

established population dropping due to vole herbivory before stabilizing somewhat after the 

application of herbivore repellent and caging. Additional plantings were established from 2017-

2021 but continued monitoring shows that survival rates have remained very low (6-11%) 

between 2021 to 2024, though estimates fluctuate significantly year to year. There are no plants 

remaining at Fairchild (EO #44) outplanting sites as of 2023.  
 

Statewide Trends in Washington 

Trends appear to be downward and several subpopulations at large occurrences did not have 

any visible live plants in recent years (Table 15.1), particularly at Turnbull KCA and the Greater 

Telford KCA which burned during the 2020 Whitney Fire and has since become dominated by 

weeds (Sisymbrium altissimum). However, because Silene spaldingii may stay dormant for at 

least three years under unfavorable conditions (Lesica 1997), additional site visits are needed to 

verify extirpation which could impact KCA status. To qualify as a KCA, a site needs to be 

comprised of intact and unfragmented habitat covering more than 40 acres, have native plant 

canopy cover over 80%, have adjacent habitat that supports catchfly pollinators, and contain at 
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least 500 reproducing S. spaldingii plants (US Fish and Wildlife Service 2007). Currently, only 1 

of the 9 KCAs (Greater Telford) in Washington (which represent 84% of all known Silene 

spaldingii individuals, Fertig 2021) is estimated to be meeting the population size requirement 

(Table 15.3) and few KCAs have enough quantitative information to evaluate the other 

requirements. 

 

True statewide trends are difficult to quantify due to differences in monitoring technique, 

incomplete census counts, and gaps in monitoring years. However, 10 occurrences monitored in 

2022-2024 which also had at least one previous population count decreased in population size 

by a range of 10-100% (mean= -62%, Table 15.1).  Though only 5 occurrences experienced short-

term population increases, gains were larger in the range of 71-1,412% (mean=672%). Caution 

should be taken when interpreting change in raw population counts as most EOs consist of 

numerous subpopulations and data records rarely note the number or identity of 

subpopulations (source features) visited, therefore survey intensity and coverage may differ 

between years. Still, the overall trend for Silene spaldingii in Washington appears to be 

downward. This is further corroborated by the fact that the last surveys at 17 of 54 Silene 

spaldingii EOs in Washington were unable to locate any plants. Between 2022 and 2024, 

surveyors were unable to find any plants at the Swanson Lakes portions of the Greater Telford 

KCA, at the Cossalman Lake portion of the Turnbull KCA, or at eight of fourteen other 

subpopulations at the Turnbull KCA (though mapping issues may be part of the reason).  

 

Wildfires are known to have burned through at least 9 element occurrences since 2016. When a 

fire was known to intersect with an EO, we observed the difference before and after the burn 

year (Table 15.1). Population size was rebounding at Sourdough Ridge (EO #49) after the 2021 

fire but no plants were found during the last survey in 2024. The very small population at Tam 

Tam Ridge (EO #94) has continued to decline after the 2021 fire as has Fairchild (EO #44) after 

a fire in 2020. Warner Gulch (EO #88) has remained largely stable after 2018 and 2021 fires 

and Rocky Ford (EO #46) has remained stable in recent years after a 2016 fire but has 

significantly fewer plants than recorded in the 2010 census estimate. The BLM portions of the 

Greater Telford KCA (EO #45, 52, 85) have remained stable after 2015 and 2020 f ires, but no 

plants were found in recent surveys of the Swanson Lakes portions (EO# 78, 85).  

 

Though true long-term trends are difficult to evaluate due to data inconsistencies and gaps, 30 

EOs are estimated to be decreasing in population size, 6 are estimated to be increasing, 6 are 

estimated to be stable, and 12 do not have enough information to even estimate trends (Table 

15.1). Population counts are severely lacking or out-dated at most sites, with 25 of 54 Silene 

spaldingii EOs in Washington lacking any population count data from the last decade and many 

more lacking current and complete census data, according to WNHP records. In order to 

properly evaluate the severity of the observed downward trends, additional intensive monitoring 

surveys are needed. 

 

Complete census estimates for KCAs were last updated in 2020, at which time it was estimated 

that 7 of 9 KCAs were meeting the required population minimum of 500 plants, including both 

wild and outplanted populations (US Fish and Wildlife Service 2020, Table 15.3). When 
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considering only the most recently recorded counts for wild populations (excluding 

outplantings) at each KCA occurrence, which were not always complete population censuses, 

size estimates range from 0 to 1,729 plants (mean=140 , Table 15.1). Of these, 4 KCA occurrence 

counts decreased (Lick Creek, Fishtrap, South Sprague, Warner Gulch) just since the last survey, 

4 KCA population counts increased (Greater Telford, Crab Creek, Coal Creek, Turnbull), and 1 

KCA population is estimated to be stable (Steptoe Butte). Long term population trends are 

estimated to be decreasing at Greater Telford, Coal Creek, South Sprague, Crab Creek, Lick 

Creek, Turnbull, and Fishtrap KCAs but may be stable at Warner Gulch. There is not enough 

information to estimate trends at Steptoe Butte because the wild population is not regularly 

monitored. Based on the last population counts at each EO (Table 15.1), the most up-to-date 

(though incomplete) estimate of Silene spaldingii plants in Washington totals 4,894, excluding 

outplantings. It is important to note that dormant plants are not easily captured by a single 

survey timepoint and the actual total is almost certainly higher. Additional surveys are required 

to truly understand the status of Silene spaldingii across the designated KCAs in support of the 

recovery plan and the USFWS 5-Yr review slated for 2025.  

 

Table 15.1. Location data and population counts for Silene spaldingii in 
Washington by physiographic subregion. Change indicates the percent increase 
(+) or decrease (-) since the previous recorded count if new data were available 
from 2022-2024 and a previous timepoint. If no count data was available for one 
timepoint, the change is recorded as ?. If no new data was collected between 2022 
and 2024, the change is recorded as -. Caution should be taken interpreting change 
estimates as most EOs are large with multiple subpopulations (source features) 
and the recorded data often did not indicate the number of subpopulations visited 
(i.e. counts may be incomplete). X=Extirpated, H=Historical  

Canyon Grasslands 
Columbia Plateau Ecoregion & Blue Mountains Ecoregion (Tam Tam Ridge population only)  

Population County Ownership Burn 

Year 

Last 

Obs 

Est. 

Change 

(22’-24’) 

Est. Long-

term Trend 

Status 

Gooseneck 

Steppe (EO 16) 

Asotin Private (DNR 

registry) 

 1990 - Decreasing 1995: not found; 1990: 59 plants; 

1980: 60+ plants 

Sourdough 

Ridge (Lick 

Creek KCA) 

(EO 49) 

Asotin Umatilla NF, 

Asotin Creek 

SWA 

2021 2023 -100% Decreasing 2024: no plants found; 2023: ca 

65 plants; 2022: 10 plants obs in 

one plot; 2021: 5/9 permanent 

plots monitored, no plants obs.; 

2020: 15-20 monitoring plots 

installed (# not recorded) + 22 

plants obs in another plot; 2019: 

10 plants obs in one plot; 2018: 

13 plants in one patch; additional 

subpops monitored by USFS; 

2017: observed & monitored. 

2015: ca 1200 plants 

Blankinship 

Allotment (EO 

86) 

Asotin Spokane BLM  2016 - Increasing? 2016: 3 plants. 2004: 2 plants 
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Warner Gulch 

(KCA) (EO 88) 

Asotin Asotin Creek 

SWA 

2018 & 

2021 

(some 

subpops) 

2024 -23% Stable 2024: 24 plants in 8 plots; 2023: 

31 plants in 8 plots; 2022: 39 

plants in 8 plots; 2020: 27 plants 

in 8 plots; 2019: 22 plants in 8 

plots; 2018: Monitoring plots 

established, 26 plants in 8 plots; 

2009: 10000 estimated (6010 

counted) 

Buffalo Eddy 

Nez Perce NHP, 

Snake River 

(EO 90) 

Asotin Nez Perce 

NHP 

 2007 - Unknown 2007: observed; 2006: 11 plants 

Smoothing Iron 

Ridge (EO 92) 

Asotin Asotin Creek 

SWA 

 2015 - Unknown 2015: ~ 39 plants 

Tam Tam 

Ridge (EO 94) 

Garfield Asotin Creek 

SWA 

2021 2024 -40% Decreasing 2024: 3 plants; 2023: 5 plants; 

2022: 9 plants; 2019: 13 plants 

obs; 2018: 10-12 plants 

Channeled Scablands 
Columbia Plateau Ecoregion & Canadian Rockies Ecoregion (Liberty Lake population only) 

Population County Ownership Burn 
Year 

Last 
Obs 

Est. 
Change 

(22’-24’) 

Est. Long-
term Trend 

Status 

Hill S of 

Winona (EO 3) 

Whitman Unknown  1925 

(X) 

- Unknown Possibly extirpated; not relocated 

in 1990 

Liberty Lake 
(EO 5) 

Spokane Private  1982 
(H) 

- Decreasing Not found in 1990 survey (but 
habitat good); 1982: 10 plants; 

1979: 53 plants 

Berry Lake, 

SW of Lamont 
(EO 7) 

Whitman Unknown  1995 - Decreasing 1995: 38 plants; 1990: 35 plants, 

some habitat degrading; 1981: 38 
plants; 1980: ca 50; includes 

former EO 15 

Cheney- 
Spangle 

Eyebrow (EO 
21) 

Spokane Private (DNR 
registry) 

 2018 - Increasing 2018: 59 plants; 2005: 3 plants; 
1995: 4 plants 

Strangland 
Road (EO 22) 

Spokane Private  1990 - Decreasing? 1995: not found, recent timber 
harvest; 1990: 29 plants 

Tucker Prairie 

(EO 23) 

Spokane WA DNR  2002 - Decreasing 2019: plants not found, drought 

year; 2002: 9+ plants; 1999: 12 
plants; 1995: 41 plants; 1990: 46 

plants 

Mohler  

(Coal Creek 
KCA) (EO 26) 

Lincoln Spokane BLM  2019 - Decreasing 2021: no plants; drought year; 

2019: 5 subpops monitored by 
BLM, 12 plants observed; 2017: 

5 subpops monitored by BLM, 17 
plants observed (pop estimated at 

126). 2010: 68 plants; 2007: 58 
plants; 1993: ca 123 plants 
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Sprague Parcel 
(South Sprague 

KCA) 
 (EO 27) 

Lincoln Spokane 
BLM, Private 

 2019 -100% Decreasing 2023: plots found but no plants; 
2019: 2 subpops visited, 2 pl obs; 

2017: 11 subpops visited & 23 
plants observed. Pollinator survey 

conducted. 2014: observed; 2010: 
246 plants; monitored by BLM 

since 1993 

Pine Tree Lake 
(EO 28) 

Lincoln Private  1993 - Unknown 1993: 17 plants 

Downs Lake 
(EO 29) 

Lincoln WA DNR  2018 - Increasing? 2018: 50 plants; 2007: 1 plant; 
1993: 25 plants 

Crab Creek 

(KCA) (EO 30) 

Lincoln Spokane BLM  2024 +496% Decreasing 2024: 304 plants; 2023: 51 plants, 

very dry year; 2021: 13 plants, 3 
subpops; 2019: 149 plants 

counted in 10 subpopulations. 
2018: 24 plants observed in 5 

subpops; 2016: 4 subpops visited 
with 61 plants 2014: observed; 

2010: 1014 plants; monitored by 
BLM since 1993 

Thorpe Steppe 
(EO 31) 

Spokane Private  1995 - Increasing? 1995: 3 plants; 1994: 7 plants 

Miller Ranch 

acquisition, 
Fishtrap Lake, 

Hog Lake 
(Proposed 

Fishtrap KCA) 
(EO 32) 

Lincoln, 

Spokane 

Spokane BLM  2023 ? Decreasing 2023: plants obs., ca. 1500 seeds 

collected; 2020: 23 plants 
observed at Fishtrap Lake; 2019: 

18 subpops visited with 384 
plants; 2017: 11 subpops visited 

with 73 plants. 2014: observed; 
2008: obs., ~1000 seeds 

collected; 2010: 708 plants, 
monitored by BLM since 1993 

Fairchild Air 
Force Base (EO 

44) 

Spokane Fairchild 
AFB, South 

Base Special 
Interest Area 

2020 2023 -37% Decreasing 2023: 44 plants (no out-planted), 
8 sites, new sub-pop found; 2022: 

70 plants at 7 sites + 1 outplanted 
ind.; 2021: 76 plants at 7 sites + 1 

outplanted ind.; 2020: 176 plants 
observed (78 native and 98 out-

planted); 2019: 183 plants 
observed (135 native & 48 out-

planted); 2018: 122 plants 
observed (115 native & 7 

outplanted); 2017: 134 plants at 8 
sites; 2016: 141 plants, 8 sites; 

2015; 91 plants, 8 sites; 2014: 67 
plants, 7 sites; 2013: 63 plants, 5 

sites; 2011: 73 plants, 6 sites; 
2010: 60 plants, 7 sites; 2009: 54 

plants, 7 sites; 2008: 43 plants, 7 
sites;  2004: 67 plants; 1994: 11 

plants. Monitored by USFWS 
since at least 2013.  

  

  

Watson 

Benchmark  
(Greater 

Lincoln Spokane BLM 2015 2023 +1336% Stable- 

Increasing 

2023: 317-717 plants; 2020: 36 

plants observed in 3 subpops; 
2019: 12 subpops monitored with 
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Telford KCA) 
(EO 45) 

292 plants; 2017: Western 
portion monitored (after 2015 

fire), pop estimated at 153 plants. 
2014: observed; 2010: 150 plants, 

monitored by BLM since 1993 

Rocky Ford  
(Crab Creek 

KCA) 
(EO 46) 

Lincoln Spokane BLM 2016 2023 +46% Decreasing 2021: 16 plants, very dry year; 
2016: 2 subpops surveyed with 

11 plants. 2014: observed; 2010: 
580 plants, monitored by BLM 

since 1993 

Coal Creek 

ACEC 
(Coal Creek 

KCA) (EO 48) 

Lincoln Spokane 

BLM, Coal 
Creek ACEC 

 2020 - Decreasing 2020: 100-300 plants estimated at 

4 sites.  2019: 2 subpops 
monitored with 9 plants 2018: 

2017: two new subpops 
discovered. Total of 12 subpops 

visited, and 160 plants observed. 
2015: observed; 2010: 770 plants, 

monitored by BLM since 1993 

Twin Lakes  
(Greater 

Telford KCA) 
(EO 52) 

Lincoln Spokane 
BLM, Private, 

WA DFW 

2020 2023 +1412% Decreasing? 2023: 426 plants in 8 selected 
pastures, sample of the 

population, wildlife and cattle 
herbivory evident, and another 

194 plants recorded by RareCare; 
2020: 41 plants, 1 subpop not 

found; 2019: 4 plants observed at 
1 subpop; 2017: 11 plants 

observed at 1 subpop. 2015: 
observed; 2008: ~450 seeds 

collected; 2010: ca 1055 plants, 
monitored since 1993 

Rock Creek 
acquisition (EO 

59) 

Whitman Spokane 
BLM, Private 

 2019 - Decreasing 2020: not relocated at 2 sites; 
2019: 188 plants; 2016: 3 

subpops visited with 84 plants. 
2014: observed; 2010: 275 plants, 

monitored since 1997 

Clear Lake 
area (EO 60) 

Spokane WA DNR  2013 - Increasing? 2013: 1 plant; 1999: 2 plants 

Turnbull 
NWR/Pine 

Lakes 
 (Turnbull 

KCA) (EO 61) 

Spokane Turnbull 
NWR 

 2024 ? Stable? 2024: plants present at 5 subpops; 
2023: plants not found at 8 

subpops, ca 1100 seeds collected 
from 2 subpops; 2021: seed 

collected by Rare Care; 2019: 74-
79 plants observed at 2 sites 

(Lesica plots); 2018: seed 
collected by Rare Care, 63 plants 

in Lesica plots; 2017: 67 plants 
counted in 9 monitoring plots 

(Lesica); another 18 plants 
observed by Rare Care 

volunteers; 2016: 201 plants (69 
in Lesica plots); 2012: 140 plants; 

2002: 61 plants 

Turnbull NWR/ 
Cossalman 

Lake  
(Turnbull 

KCA) 
(EO 62) 

Spokane Turnbull 
NWR 

 2000 
(X?) 

no change Decreasing 2023: plants not found, may be 
mapped incorrectly; 2022: plants 

not found by Rare Care; 2000: 21 
plants; not relocated in Rare Care 

surveys in 2002. 2009, 2011, 
2015, or 2017 



 

 

109 

 

Rock Lake 
South (EO 70) 

Whitman Private  2001 - Unknown 2001: 1 plant 

Rock Creek 

South (EO 71) 

Whitman Private  2001 - Unknown 2001: 15 plants, 2 sites 

Negro Creek 

West (EO 74) 

Spokane Private  2001 - Unknown 2001: 9 plants, 4 sites 

Negro Creek 
(EO 75) 

Spokane Private  2001 - Unknown 2001: 70 plants 

Swanson Lake 
WA  

(Greater 
Telford KCA) 

(EO 78) 

Lincoln WA DFW 2020 2010 -100% Decreasing 2024: no plants found, weedy 
after 2020 fire; 2010: 81 plants; 

2002: 52 plants 

Cheney (EO 80) Spokane Private  1903 
(X) 

- Unknown Possibly extirpated 

Rock Creek; 
Escure Ranch 

(EO 83) 

Adams Spokane BLM  2020 - Stable? 2020: Seed collected, but no 
population count made. 2018: 

235 stems; 2008: ca 90 seeds 
collected; 2016: 57 plants. 2014: 

observed; 2010: 66 plants, 
monitored since 2002 

Telford Parcel  

(Greater 
Telford KCA) 

(EO 85) 

Lincoln Swanson 

Lakes SWA 

2020 2023 -100% Decreasing 2024: no plants found at 3 

Swanson Lakes subpops only 
(source features: 8807-8809) after 

2020 fire; 2023: 1629-1829 
plants found on BLM sections 

only; 2021: 91 plants at one site, 
2 subpops not found; 2020: 324 

plants found during 
comprehensive survey, 4 subpops 

not found. Seed collected from 
Hawk Creek subpopulation. 

2019: 47 subpops monitored with 
681 plants; 2018: 2 new subpops 

found; 2015: observed; 2008: ca 
1800 seeds collected; 2010: ca 

3060 plants, monitored since 
2000 

NW of Hatten 
Lake (EO 91) 

Lincoln Spokane BLM  2023 +71% Increasing 2023: 70 plants; 2019: 8 subpops 
monitored with 41 plants; 2017: 3 

plants at east location, grazing 
evident; 2016: 9 plants from new 

subpop; 2008: 20 plants 

2 miles N of 
Maccall (EO 

93) 

Adams WA DNR  1946 
(H) 

- Unknown Historical 

Palouse Grasslands 
Columbia Plateau Ecoregion  

Population County Ownership Burn 

Year 

Last 

Obs 

Est. 

Change 
(22’-24’) 

Est. Long-

term Trend 

Status 
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Pullman West 
(EO 2) 

Whitman state  1951 
(X) 

- Unknown Probably extirpated 

Kramer 

Palouse 
Biological 

Study Area (EO 
6) 

Whitman Kramer 

Palouse BSA 

 2023 ? Stable? 2023: plants present, ca 2000 

seeds collected; 2020: seed 
collected, 216 plants obs.; 2017: 

ca 400 plants; 2000: 216 plants 
1981: 147 plants; 1995: no plants 

found 

WSU Prairie 

preserve, 
Pullman (EO 8) 

Whitman Campus 

Prairie BSA 
(WA State 

University) 

 2013 - Decreasing 2014: no plants found, late in 

season, 2013: 3 plants; 1995: 18 
plants; 1990: 3 plants; 1983: 33 

plants 

Upper 
Wawawai (EO 

9) 

Whitman DNR, private 
(DNR 

registry) 

 2002 - Decreasing 2002: 3 plants; 1995: no plants, 
habitat intact; 1990: 17 plants; 

1981: 21 plants 

Spaulding Road 

(EO 10) 

Whitman Private  1990 - Decreasing 1995: no plants found; 1990: 2 

plants; 1983: ca 50 plants 

Wawawai 
Eyebrows (EO 

11) 

Whitman Private (DNR 
registry) 

 1995 - Decreasing? 1995: 11 plants; 1990: 9 plants, 
not complete census;  1983: 51 

plants 

Upper Steptoe 

Canyon (EO 
12) 

Whitman DNR, private 

(DNR 
registry) 

 1995 - Decreasing 2013: no plants found; 1995: 18 

plants; 1981: 34 plants 

East Upper 

Steptoe Canyon 
(EO 13) 

Whitman unknown  1990 - Decreasing 1995: not found., habitat 

degraded; 1990: 4 plants in 
recently burned area; 1981: 12 

plants; 1980: ca 40 

  

  

Pitts Cemetery 

(EO 14) 

Whitman Private (DNR 

registry) 

 2024 +% Stable 2024: 46 plants at 3 transects; 

2023: 21 plants; 2022: 51 plants; 
2021: 24 plants; 2020: 45 plants; 

2019: 44 plants; 2018: 54 plants; 
2017: 56 plants; 2016: 36 plants; 

2004: 41 plants, 4 subpops; 1995: 
62 plants; 1990: 60 plants; 1981: 

12 plants 

Smoot Hill BSA 
(EO 18) 

Whitman Smoot Hill 
BSA 

(Washington 
State 

University) 

 1981 
(X?) 

- Decreasing 2014: plants not found, late 
season survey; 1995-1990: not 

relocated; 1981: 4 plants 

Johnson-

Pullman Rd 
(EO 19) 

Whitman Private  1981 

(H) 

- Decreasing? 1981: 9 plants; 1990: not found 

Steptoe Butte 

(KCA) (EO 20) 

Whitman Steptoe Butte 

State Park, 
private  

(potential 

 2024 -% Decreasing 2024: 9 plants at 10 outplanting 

sites, no count of wild pop; 2023: 
22 plants at 10 outplanting sites; 

2022: no plants at 11 outplanting 
sites; 2021: 78 plants at 7 
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Steptoe Butte 
NAP) 

outplanting sites; 2020: 491 
plants found in outplanted sites in 

May, but only 239 observed in 
September. 2017-2019: 1700 

seedling plugs planted at 6 sites S 
of Steptoe Butte SP; 2008: 10-20 

plants observed in Steptoe Butte 
SP; 1990: 15 plants observed in 

state park 

Armstrong (EO 
25) 

Whitman Private  1995 - Decreasing? 1995: 48 plants; 1990: 21 plants 

Prune Orchard 
Road (EO 51) 

Whitman private  1995 - Unknown 1995: 8 plants 

Whelan 

Cemetery (EO 
89) 

Whitman Private  2024 -% Decreasing 2024: 3 plants; 2022: 2 plants; 

2021: 3 plants; 2020: not found, 
monitoring done too late in year; 

2019: 17 plants; 2017: ca 30 
plants observed; 2005: 11 plants 

 

 

Table 15.2. Summary of Silene spaldingii outplanting efforts and success rates 
across Washington.  Current estimated survival is based on the most recent year of 
available outplanting monitoring data. 

Element Occurrence 

(EO) 

KCA Site Planting Years # Planted 

Seedlings 

Current Est. Survival % 

EO 61 Turnbull NWR 

(augmentations) 

2017-2019 1,791+direct 

seeding sites 

2024- 36% 

- Turnbull NWR (Philleo 

Lake introduction) 

2017-2019 536 2024- 0% 

EO 44 Fairchild Airforce Base 2017 5 subpopulations 2023- 0% 

EO 20 Steptoe Butte 2017-2021 1,700+ plants + 5 

direct seeding sites 

2024- 9 plants, 6% survival 

EO 27 South Sprague 2018-2020 1,570 Unknown, not monitored 
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Table 15.3. Census Estimates for Silene spaldingii Revised Key Conservation Areas 
in Washington. Population counts are totals for wild populations as of the last 
survey which had actual recorded count data and do not include outplantings 
which were represented in USFWS census estimates produced for the 5-year 
review of Silene spaldingii (USFWS 2020). Most recent population counts are 
incomplete (i.e. do not include all subpopulations, dormant plants may not be 
captured) but summarized at the KCA level using best available information. We 
included older counts if they represented a more complete census than the most 
recent visit. 

  

Key Conservation 

Area Name/Element 

Occurrences 

Ownership Physiographic 

Region 

2020 Census Est 

(USFWS, unless 

otherwise noted) 

Wild Population 

Count as of Last 

Survey 
(increase/decrease from 

previous count) 

Greater Telford 

 (EOs 45, 52, 78, 85) 

Spokane 

BLM,  

Washington 

Dept of Fish 

& Wildlife 

Channeled 

Scablands 

ca 5400 plants 

(4500 on BLM, 

900 on WDFW) 

(Fertig 2021) 

ca 2566-2740 

(increase) 

Crab Creek (EOs 30, 

46) 

Spokane BLM Channeled 

Scablands 

ca 2200 plants ca 320 (increase) 

Lick Creek (EO 49) Umatilla NF Canyon Grasslands ca 1200 plants ca 0 (decrease) 

Coal Creek (EOs 26, 

48) 

Spokane BLM Channeled 

Scablands 

ca 1000 plants ca 100-300 plants 

(increase) 

Fishtrap (proposed)  

(EO 32) 

Spokane BLM Channeled 

Scablands 

ca 600 plants ca 384 (decrease) 

South Sprague (EO 

27) 

Spokane BLM Channeled 

Scablands 

ca 400 out-planted ca 0 plants 

(decrease) 

Warner Gulch 

(Smoothing Iron) (EO 

88) 

WA State 

Dept of Fish 

and Wildlife 

and 

Department of 

Natural 

Resources 

Canyon Grasslands > 1000 plants ca 24 (decrease) 
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Turnbull National 

Wildlife Refuge (EOs 

61, 62). Includes 

Philleo Lake. 

USFWS Channeled 

Scablands 

ca 200 out-planted 

+ 79 natural plants 

(Lesica 2019) 

ca 74-79 

(increase) 

Steptoe Butte (EO 20) Washington 

State Parks, 

private (DNR) 

Palouse Grasslands ca 10-20 natural 

plants + 

outplantings of 

500 plugs made at 

two sites in 2017 

and 2018 (Fertig 

2021) 

ca 15 plants 

(stable) 
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Figure 15.1.  Silene spaldingii occurrences and Key Conservation Areas in 

Washington. Revised from US Fish and Wildlife Service (2020). 
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Current Status Summary 

Legal Status: Listed as Threatened under the Endangered Species Act in 2001 (US Fish and 

Wildlife Service 2001). 

Natural Heritage Rank: G2/S2; WA Threatened 

Key Characteristics:  Silene spaldingii is a perennial herb with 1 to several erect stems 20-60 cm 

tall. The stems and leaves are light yellowish-green and covered with soft, glandular hairs.  

Leaves are opposite, sessile, oblanceolate to lance-shaped, and 6-7 cm long. The pubescent calyx 

is green, tubular, 15 mm long, and 10-veined. Petals are greenish white and shallowly hour-glass 

shaped with a 2 mm entire or slightly notched blade above a 15 mm long obovate claw that 

tapers abruptly to a narrow base. Four short appendages are located at the junction of the blade 

and claw.  Fruit capsules have 3 styles and open by 3-6 valves. S. scouleri differs in having 

deeply bi-lobed petals with terminal blades 4-8 mm long. S. douglasii has longer, bi-lobed white 

petals and mostly non-glandular pubescence. 

Range:  Southern British Columbia to western Montana, south to eastern Washington, 

northeastern Oregon, and north-central Idaho. In Washington, known from Adams, Asotin, 

Garfield, Lincoln, Spokane, and Whitman counties in the Columbia Plateau ecoregion and 

foothills of the Blue Mountains ecoregion. 

Number of Occurrences in WA:  Known from 46 extant and 8 potentially extirpated or historical 
occurrences in Washington (Table 15.1).  Thirty-six occurrences have been relocated or 

discovered since 2000, with 18 documented since 2020. The 54 occurrences in Washington are 

comprised of over 500 discrete sub-populations (Niggemann and Fertig 2018). Element 

occurrences are aggregated into 9 "Key Conservation Areas" (KCA) divided among three main 

physiographic regions: Canyon Grasslands, Channeled Scablands, and Palouse Grasslands 

(Table 15.3, Figure 15.1) (Arnett and Goldner 2017).  KCAs are the main focus of recovery efforts 

for the species across its range (US Fish and Wildlife Service 2007, 2020). Five occurrences have 

been augmented with outplantings, though survival rates have been very low (Table 15.3). 

Abundance: Hill and Gray (2004) estimated the entire Washington population to be 5,264 

plants (out of a total of 24,365 individuals across its full range). A population discovered at 

Asotin Creek Wildlife Area in 2008 contained at least 6,000 plants.  Based on the maximum 

number of plants reported throughout the survey history of each extant occurrence, the total 

population size in Washington has been estimated to be as high as 25,000 plants (Fertig 2021) 

with at least 10,000 plants represented across the 9 Key Conservation Areas alone (US Fish and 

Wildlife Service 2020). Individual subpopulations have been known to range in size from 1 to 

2,000 individuals (Niggemann and Fertig 2018).  According to the most recent survey data 

available across sites, which were not always complete census counts, there are approximately 

4,894 plants confirmed to be present in Washington as of 2024 (Table 15.1). Based on reported 

survivorship of outplantings (Table 15.3), there are 747-2,317 outplanted individuals estimated 

to persist in Washington as of 2024. Precise population counts are difficult to determine due to 
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an unknown number of individuals that may be dormant below ground for one or more 

consecutive years (Lesica and Steele 1994). 

Habitat:  Idaho fescue grasslands with sparse shrub cover or patchy grassland and open-canopy 

Ponderosa pine sites. Sites typically have deep loamy soils. Washington populations occur at 

elevations of 470-1160m (1550-3800 ft). Populations are often restricted to small "eyebrows" of 

undisturbed habitat embedded within a matrix of agricultural fields, at the base of basalt 

outcrops, or on northern slopes of mounds at biscuit and swale sites.  

Threats:  Loss of habitat to agriculture or human settlements, competition with invasive exotic 

plants (especially Hypericum perforatum), wildfire, population and habitat fragmentation, 

grazing and trampling by livestock, herbicides, and off-road vehicle recreation (Crawford and 

Rocchio 2012; US Fish and Wildlife Service 2007). Wildfires are known to have burned through 

at least 9 occurrences since 2016 and plants have not been relocated at some of these 

populations since. However, other populations have remained largely stable or increased post-

fire. Additional years of monitoring and experimental research on fire effects are needed to fully 

understand threat severity and potential length of dormancy post-fire. 

Trends: Declining over the past century as habitat has been lost to agriculture and development. 

Populations appear to have declined at the majority of occurrences, both in the long and short 

term, with recent surveys failing to relocate plants at several subpopulations (Table 15.1). The 

mortality rates for outplantings have been high across all established sites (Table 15.3).  

Numbers may vary each year within a population due to prolonged dormancy of some mature 

individuals (not all plants produce above-ground stems each year but persist below ground). 

Managed Areas/Ownership:  Asotin Creek Wildlife Area, Spokane Bureau of Land Management, 

Campus Prairie Biological Station, Coal Creek Area of Critical Environmental Concern, Fairchild 

Air Force Base, Kramer Palouse Biological Station, Nez Perce National Historic Park, Smoot Hill 

Biological Station, Washington Department of Fish and Wildlife, Washington Department of 

Natural Resources, Steptoe Butte State Park, Swanson Lakes Wildlife Area, Turnbull National 

Wildlife Refuge, Umatilla National Forest, private. The Cheney-Spangle Eyebrow occurrence is 

recognized in the Washington Register of Natural Areas. 
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15. Spiranthes diluvialis - Ute ladies' tresses 

Research and monitoring updates 

2022-2024 Washington Monitoring 

All known occurrences of Spiranthes diluvialis in Washington were surveyed once or more 

between 2022 and 2024 (Table 16.1). Two new occurrences, Windsor Hill (EO #7)  and Baker 

Flats (EO #6), were discovered between the 2022 and 2024 monitoring period as a result of 

continued searches for new populations. This increases the total number of known occurrences 

in Washington from 3 to 5, with the number of both occurrences and subpopulations appearing 

to expand the range of Spiranthes diluvialis in the state. One occurrence is on private lands in 

the Okanogan, while all others are found along the Columbia River on lands surveyed and 

managed either by the Grant County or Chelan County Public Utility Districts (PUDs) in 

association with hydroelectric projects (though actual landownership is varied; Table 16.1). 

Three occurrences (Wannacut EO #1, Rocky Reach EO #2, Baker Flats EO#6) increased by an 

average of 117% since the previous survey (from 2022 or 2023 to 2024) and two occurrences 

(Vantage EO#5, Windsor Hill EO#7) decreased by an average of 61% since the last survey (one 
occurrence of only one individual decreased by 100% to 0).  

Short-term impacts from fire were also apparent. Three Washington Spiranthes diluvialis 

occurrences, including five of seven subpopulations of the Rocky Reach occurrence (EO #2), 

were located within the burn area of wildfires occurring between 2015 and 2020 (Table 16.1). 

Data collected at subpopulations of these three occurrences, excluding the Windsor Hill 

occurrence (EO #7) which was not surveyed before fire, show that population sizes dropped by 

an average of 50 plants (Figure 16.1). However, changes were not significantly significant, and 

comparisons to subpopulations that were unburned show that the populations at these 

occurrences were initially larger than unburned sites by approximately 90 plants, so it was 

difficult to make a true comparison to the control. Population size actually continued to increase 

after the Vantage Substation (EO #5) occurrence burned (Figure 16.2). Excluding a few 

subpopulations, the Rocky Reach (EO #2) occurrence has now rebounded to pre-fire numbers 

overall.  
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Figure 16.1. Boxplot of Spiranthes diluvialis population counts by burn status 

based on census data collected from 1997-2024 all Washington occurrences. There 

are three occurrences which were never burned in a wildfire and seven 

occurrences which burned between 2015 and 2020. Each occurrence represents 

one or more subpopulations. A one-way ANOVA and post-hoc Tukey’s HSD Test 

for multiple comparisons revealed that population sizes were significantly smaller 

after being burned (p<0.002) by an average of 50 plants. However, postfire 

population sizes did not significantly differ from unburned population sizes and 

populations which experienced a burn were significantly larger (p<0.001) than 

unburned populations (the control) prior to fire by an average of 90 plants.  

 

Long-term trends in Washington appear to be largely stable across occurrences with 

anticipatedly strong annual fluctuations in population numbers that are typical when counts are 

based on flowering individuals to the exclusion of vegetative individuals that cannot be easily 

detected (Table 16.1). The Wannacut Lake (EO #1), Rocky Reach (EO #2), and Vantage 

Substation (EO #??) occurrences appear to be largely stable despite fluctuations (Figure 16.2). 

The Baker Flats (EO #6) and Windsor Hill (EO#7) occurrences are new and have a short 

monitoring history but Baker Flats appears to be increasing while the single plant found at 

Windsor Hill has not been relocated. The potential for individuals to lie dormant underground 

for extended periods of time further obfuscates a true assessment of trends or a true census 

count which can only be achieved after multiple consecutive years of monitoring. Researchers 

have estimated that Spiranthes diluvialis can lie dormant for at least 2 years (Heidel 2001) but 
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there are a limited number of studies and other Spiranthes species have been found to extend 

dormancy up to 8 to 11 years (Wells 1981). Additional surveys are needed to better understand 

dormancy length across the species’ range in Washington. Based on the 2x factor suggested by 

Bonnie Heidel (2001) as a way to conservatively correct for dormancy in a given survey year, the 

estimates of 1,025 plants tallied from all five presently known occurrences in Washington 

represent an estimated total of at least 2,050 Spiranthes diluvialis individuals in the state as of 

2024. During the previous year’s counts (either 2022 or 2023), 665 plants, or 1,330 plants if the 

2x factor is applied, were recorded. 

 

Figure 16.2. Spiranthes diluvialis population trends across all Washington 

occurrences monitored between 1997-2024, separated by element occurrence 

(EO). Windsor Hill-Rocky Reach (EO #7) was omitted from the analysis as there 

were only two years of monitoring data available for the one individual found at 

this occurrence in 2023. 

 

In 2024, Sienna Wessel of WNHP attended a technical team meeting and provided 

recommendations for post-delisting monitoring protocols currently in development by the 

USFWS in response to the recommendation of delisting given in the recent 5-year status review 

(U.S. Fish and Wildlife Service 2023, 2024a, 2025). The USFWS states that Spiranthes 

diluvialis no longer meets the definition of an endangered species, in part because of the 

discovery of several new populations in recent years. It was recommended that rangewide 

monitoring protocols include some type of standardized population count or complete census in 
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order to detect potential downward trends despite the challenges with extended dormancy. A 

draft protocol was released in January 2025 (U.S. Fish and Wildlife Service 2024a).  

Wannacut Lake (Private) 

George Thornton, formerly of the USFS Tonasket office, surveyed the Wannacut occurrence (EO 

#1) through 2022 when 58 plants were recorded but did not conduct surveys in 2023. In 2024, 

Sienna Wessel of WNHP joined staff from the USFS Tonasket District and landowners Cindy 

and Phil Williams on August 20th to conduct a full census count and tag individual plants at 

Wannacut Lake. A demographic study was initiated with individual plants tagged with pink golf 

tees and data recorded on life stage, GPS location, plant height, longest leaf length, and number 

of inflorescences. There were a few clusters of plants that were not able to be tagged due to time 

and supply constraints but were mapped and need to be tagged next year. Plants will need to be 

relocated and re-measured over several years to establish average length of dormancy and track 

growth and survival. Landowners are engaged and interested in stewardship and continuation of 

the study. If revisits to 200+ tags become too difficult, permanent sample plots could be overlaid 

with clusters to subsample, though this would not allow for a dormancy-corrected census count 

of the whole population.  

2024 likely represents the most thorough census completed at this occurrence to date since 7 

surveyors systematically searched the area. 224 plants were recorded, which is 6% higher than 

the last peak recorded in 2000 (Figure 16.2). This likely represents a true population increase, 

though the increased monitoring intensity may have contributed.  As of 2024 counts, Wannacut 

Lake is the largest occurrence second to Rocky Reach (EO #2). There may be other nearby 

satellite populations connecting Wannacut with the occurrence near Osoyoos Lake in B.C., 

though brief surveys in the vicinity of Blue Lake, WA near Sinlahekin Rd have not successfully 

located plants. Cows were actively grazing during the near-peak flowering period at the 

Wannacut occurrence, though no damage or herbivory of Spiranthes diluvialis was seen. 

Conservation management was discussed with the interested landowners with consideration of 

timing of grazing since herbivory before flowering may actually benefit Spiranthes diluvialis by 

limiting competition from other plants and creating the open canopy habitat that this species 

requires (Fertig 2000, U.S. Fish and Wildlife Service 2023).  

Rocky Reach Reservoir-Chelan Co. PUD 

Chelan PUD is required to monitor the Rocky Reach occurrence (EO #2) annually under the 

Rocky Reach Reservoir operating license as approved by the Federal Energy Regulatory 

Commission (FERC). This is the largest and most expansive of the Spiranthes diluvialis 

occurrences in Washington, with seven known subpopulations occurring at sites with varying 

landownership (Table 16.2). Plants are monitored multiple times throughout the growing season 

on an annual basis to allow for the most accurate full annual census count possible. Individuals 

are tagged with golf tees and colored flagging to track when they were first seen and to prevent 

double counting during a given year. Though individuals are tagged, many tees have washed 

away or burned in fires and not enough information is collected to allow for demographic 

modeling. Five of the subpopulations at this site were directly impacted by the 2015 Reach fire 

(all but Hendricks Draw and PUD Beebe; Table 16.2). Some sites that did not directly burn have 
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still experienced impacts from flooding and scouring activity as a result of the fire, such as 

Hendricks Draw (Pope and Cordell 2023, 2024).  

Annual monitoring was conducted at Rocky Reach by the Chelan County PUD and partners in 

2022, 2023, and 2024 (the 23rd, 24th, 25th consecutive years) in addition to the third 5-year 

search effort along other sections of shoreline for potential new subpopulations, which yielded 

the discovery of the Windsor Hill (EO #7) occurrence (Pope and Cordell 2023). Sienna Wessel of 

WNHP joined Kelly Cordell and Bureau of Land Management (BLM) ACE interns to monitor the 

largest subpopulations at BLM Bigelow and the private Stocker parcel on August 21st, 2024. 

Most plants were found in the inundation zone along the riverbank. Plants were almost entirely 

absent from upland areas that were well-populated before the 2015 fire but are now dominated 

by Phalaris arundinacea. Herbicide treatments, including broadcast sprays with shielding (of 

Spiranthes diluvialis) and wicking/cutting with daubing especially for woody species, are 

ongoing at several subpopulations and will continue through at least 2025 to minimize 

competition with Spiranthes diluvialis (Chelan PUD 2024). Spiranthes diluvialis tolerates 

partial shade from shoreline shrubs but may be displaced with increasing encroachment (Idaho 

Conservation Data Center 2006). Target exotics include Phalaris arundinacea, Rubus 

armeniacus, Cirsium arvense, Tanacetum vulgare, and Iris pseudacorus.  

The five subpopulations which burned in 2015 at Rocky Reach subsequently experienced a 

significant population decline for several years but have largely rebounded to pre-burn 

population numbers as of 2024 (Table 16.2, Figure 16.2). Bigelow Backwater and Stocker both 

reached their maximum population sizes in 2007 (336 plants, 398 plants respectively) and, 

though generally trending upwards, have not yet fully reached pre-burn levels with 129 plants 

recorded at Bigelow and 66 plants at Stocker in 2024. The PUD Pond and Riverbank site hit its 

long-term peak in 2024 at 299 plants (353% increase from 2023) and the Beebe Springs site 

peaked in 2023 at 199 plants. Gallagher Flats, where hybrids with Spiranthes romanzoffiana 

were previously found, has continued to decline and no plants of either species were found in 

2024 when the site was completely dry (Pope and Cordell 2024). Plants appear to have been 

extirpated from the PUD Beebe site for over a decade. 
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Figure 16.3. A map of all presently known Spiranthes diluvialis populations along 

the Rocky Reach Reservoir of the Columbia River, from Chelan PUD (Pope and 

Cordell 2024).  
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Windsor Hill-Chelan Co. PUD 

The Windsor Hill occurrence (EO #7) of a single Spiranthes diluvialis individual was just 

discovered in 2023 during the third 5-year shoreline search for new populations by Chelan PUD 

(Pope and Cordell 2023). It is part of the Rocky Reach area under the monitoring purview of 

Chelan PUD on land owned by the Bureau of Land Management that occurs far enough (~3 

miles) north of the core Rocky Reach populations (EO #2) to warrant a separate occurrence 

record (Figure 16.3). This area burned in the 2020 Pearl Hill fire but the occurrence wasn’t 

discovered until afterwards. No plants were found in 2024 but additional years of monitoring 

are needed to know if dormant plants that may re-emerge. 

Rock Island Reservoir-Chelan Co. PUD 

The Baker Flats occurrence (EO #6) on Washington Department of Natural Resources land was 

discovered by Chelan PUD staff and an independent consultant Katy Beck in 2022 during an 

annual survey effort to search for rare species under the requirements of the Rock Island 

Reservoir license approved by the Federal Energy Regulatory Commission (FERC). CCPUD staff 

and Beck found 25 plants growing directly along the shoreline within the high-water inundation 

zone (Chelan PUD 2022). Annual monitoring has since been continued by Chelan PUD. 

Population size increased by 188% to 72 plants in 2023 and another 22% to a total of 88 plants 

in 2024 (Figure 16.2, K. Cordell, personal comm., Nov. 25, 2024). This is one of the few 

occurrences that has not been impacted by wildfires over the last decade.    

Vantage Substation-Grant Co. PUD 

This occurrence (EO #5) was discovered in 2017 by Power Engineers out of Anaheim, 

California during a survey conducted for the Bureau of Land Management (McDonald 

2017). It is under the purview of Grant County PUD, staff  conducts annual monitoring 

in accordance with the license approved by the Federal Energy Regulatory Commission 

(FERC). Color flags are used to help track the year a plant was first discovered and the 

subsequent years in which it was recorded to improve the accuracy of census counts and 

prevent double counting (J. LeMoine, personal comm., Sept. 12, 2024).  This occurrence 

burned in 2019 in the 243 Command fire. However, population size has been generally 

increasing since 2017 with the peak number of 82 plants recorded in 2023, followed by a 22% 

decrease to 64 plants in 2024 (Figure 16.2, Grant PUD 2022). Grant PUD has been working 

since 2019 to treat dense stands of Lythrum salicaria in the area where Spiranthes diluvialis 

occurs via mechanical treatment and beetle biocontrols. 
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Table 16.1. Summary of Spiranthes diluvialis occurrences in Washington. Two 
new occurrences, Vantage Substation and Baker Flats-Rock Island, were 
discovered between the 2022 and 2024 monitoring period. This increases the total 
number of known occurrences in Washington from three to five.  

Population  County Ecoregio

n 

Owner Burn 

Year 

Year 

last 

Obs 

Est. 

Long 

Term 

Trend 

Status 

Wannacut 

Lake (EO # 

01) 

Okanogan Okanogan private N/A 2024 Stable 2024: 224 plants 

observed and tagged; 

2022: 58 plants 

observed; 2020: Brief 

site visit, not a thorough 

survey; 8 plants 

observed; 2018: 92 

plants observed; 2011: 

15 plants observed in 

brief survey; 2007-

2009: not found; 2000: 

200+ plants observed; 

1997: 27 plants 

observed. 

Columbia 

River- Rocky 

Reach (EO # 

02) 

Chelan, 

Douglas 

Columbia 

Plateau, 

East 

Cascades 

Chelan 

County 

PUD, 

Spokane 

BLM, 

Colockum 

SWA, 

private 

2015 

(all but 

Hendri

cks 

Draw 

& PUD 

Beebe) 

2024 Stable See Table 21 for 

details 

Vantage 

Substaton 

(EO # 05) 

Grant Columbia 

Plateau 

Grant 

County 

PUD 

2019 2024 Stable 2024: 64 plants 

observed; 2023: 82 

plants observed; 

2022: 71 plants 

observed; 2021: 76 

plants observed; 

2020: 58 plants 

observed; 2019: 54 

plants observed; 

2018: 14 plants 

observed; 2017: 23 

plants observed. 

Baker Flats- 

Rock Island 

(EO # 06) 

Douglas East 

Cascades 

Chelan 

County 

PUD, 

DNR 

NA 2024 Increasin

g 

2024: 88 plants 

observed; 2023: 72 

plants observed; 

2022: 25 plants 

observed, new 

occurrence 

Windsor 

Hill-Rocky 

Reach (EO # 

07) 

Douglas Columbia 

Plateau 

Chelan 

County 

PUD, 

BLM 

2020 2023 Unknow

n 

2024: 0 plants found; 

2023: 1 plant found, 

new occurrence 
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Table 16.2. Summary of Spiranthes diluvialis monitoring on the Rocky Reach 

Reservoir (EO#2), 2000-2024. From Pope and Cordell (2024). Source features associated 

with each subpopulation are in italics. PUD= Public Utility District, WSDOT=Washington 

Department of Transportation, BLM= Bureau of Land Management, WDFW= Washington 

Department of Fish and Wildlife. Five of the subpopulations at this site were directly impacted 

by the 2015 Reach fire (all but Hendricks Draw and PUD Beebe). 

Year PUD 

Pond & 

River- 

bank 

8052, 

15899 

WSDOT 

Gallagher 

Flat 

15900 

Stocker 

(private) 

15901, 

15902, 

21688, 

21687 

BLM 

Bigelow 

Backwater 

14265 

WDFW 

Beebe 

Springs 

17653 

Chelan 

PUD 

Beebe 

17655 

Hendricks 

Draw 

(private) 

22896, 

22897 

Total 

2000 185 7 60         252 

2001 71 0 0         71 

2002 128 1 46         175 

2003 178 19 58         255 

2004 193 15 172         380 

2005 217 29 72 20       338 

2006 180 18 173 25       396 

2007 177 48 398 336       959 

2008 193 43 182 135       553 

2009 145 29 220 235 42 1   672 

2010 153 43 168 280 109 1   754 

2011 149 92 320 247 8 0   816 

2012 64 46 177 150 2 0   439 

2013 46 65 299 138 6 0   554 

2014 39 78 392 149 7 0   665 

2015 16 0 5 14 0 0   35 

2016 33 11 182 134 36 0   396 
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2017 15 0 14 20 23 0   72 

2018 25 35 67 55 25 0 4 211 

2019 59 2 16 98 69 0 5 249 

2020 24 0 54 89 72 0 6 245 

2021 42 0 102 184 124 0 7 459 

2022 19 7 85 145 169 0 10 435 

2023 66 1 51 132 199 0 3 452 

2024 299 0 66 129 151 0 4 649 

2000-

2024 

Avg. 

109 24 135 136 65 0 6 419 

 

Current Status Summary 

Legal Status:  USFWS Threatened (US Fish and Wildlife Service 1992). Recommended for de-

listing in 2023 USFWS 5-year status review based on the discovery of new populations and 

recovery (U.S. Fish and Wildlife Service 2023, 2024b). A proposed rule to de-list Ute ladies’ 

tresses was subsequently issued in 2025 along with the draft post-delisting monitoring (PDM) 

plan (U.S. Fish and Wildlife Service 2024a, 2025).  

Natural Heritage Rank: G2G3/S1; WA Endangered 

Key Characteristics:  Spiranthes diluvialis is a perennial herb with glandular-pubescent stems 

12-60 cm tall from tuberous roots.  Basal leaves are narrowly linear, up to 1 cm wide and 28 cm 

long. Leaves become progressively smaller up the stem and are alternate. The inflorescence is a 

sparsely pubescent 3-15 cm long spike of numerous white to ivory-colored flowers arranged in a 
gradual spiral. The lip petal is oval to lance-shaped and narrowed at the middle (fiddle-shaped) 

with wavy margins. Sepals are separate or fused only at the base and are often spreading at their 

tips. S. romanzoffiana has sepals fused for at least half of their length into a hood-like tube and 

short hairs on the stem and inflorescence.  S. porrifolia has pale yellow flowers and strap-

shaped lip petals with peg-like hairs on the upper surface (Fertig et al. 2005). 

Range: Occurs from northern Washington and southern British Columbia to southwest 

Montana, eastern Idaho, eastern Nevada, northern and central Utah, eastern Wyoming, western 

Nebraska, and central Colorado (Fertig et al. 2005). Washington populations are found in 

Chelan, Douglas, Grant, and Okanogan counties in the Columbia Plateau, East Cascades, and 

Okanogan ecoregions. 



 

 

131 

 

Number of Occurrences: Known from five extant occurrences in Washington (Table 16.1). The 

site in Okanogan County was first discovered in 1997 and relocated from 1998-2000. The 

population could not be relocated in surveys from 2007-2009 and was thought to be possibly 

extirpated before being rediscovered in 2011 and most recently confirmed to be extant in 2024. 

There may be additional unknown populations connecting the occurrence to a known 

occurrence at Osoyoos Lake in B.C., though surveys at nearby Blue Lake have not yielded new 

populations. The largest population occurs at seven sites along the banks of the Rocky Reach 

Reservoir of the Columbia River (Chelan and Douglas counties) and has been monitored each 

year from 2000-2024 (Table 16.2). In 2017, a new occurrence was discovered by Ken McDonald 

east of the Columbia River near the Vantage substation in Grant County (Fertig 2018) and has 

been resurveyed yearly since. Another occurrence (EO #6) was discovered in 2022 by Katy Beck 

near the Rock Island Reservoir (Chelan PUD 2022). One occurrence of only one plant found in 

2023 (EO #7) at Windsor Hill near the core Rocky Reach occurrence (EO #2, Figure 16.3) was 

not located again in 2024 and may be either extirpated or dormant (Pope and Cordell 2023).  

Abundance:  The minimum number of Spiranthes diluvialis flowering plants in Washington is 
between 1,025-2,050 based on 2024 population counts (Table 16.1).  As a perennial geophyte 

with prolonged dormancy (Figure 16.4), an unknown number of additional plants remain below 

ground each year, making it difficult to assess population size and trend (Fertig et al. 2005), 

though a correction factor of 2x has been suggested to be a conservative approach to estimation 

(Heidel 2001).  Individual occurrences in Washington ranged from 64 to 649 flowering plants in 

2024 (Table 16.1), the most recent year with complete data for all five occurrences.  

Habitat: In Washington, found in alkaline flats around lakeshores where water levels may 

fluctuate widely between years, seasonally flooded shorelines of large reservoirs along the 

Columbia River, and small, subirrigated meadows of Agrostis stolonifera, Juncus torreyi, and 

Distichlis spicata in depressions within sagebrush communities. Elevation ranges from 720-

1830 ft (220-560 m). 
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Figure 16.4.  Life History Model of Spiranthes diluvialis (from Fertig 2021).  

Arrows indicate transitions from one life stage to another. Specific actions (i.e. 

dissemination, germination, pollination) driving each transition are indicated 

above the arrow.  Reversible transitions are indicated by a double-headed arrow.  
Several stages can persist in the same form for multiple seasons, as indicated by an 

arrow circling back on itself. Plants have been estimated to lie dormant for at least 

2 years (Heidel 2001) up to 8 to 11 years (Wells 1981). More studies are needed to 

understand dormancy length in Washington. Revised from original model in 

Fertig et al. (2005) and Arft (1995). 

Threats: Changes in hydrology (such as permanent inundation under reservoirs or water 

withdrawal), loss of habitat to development or agriculture, herbicides, competition from 

invasive weeds, and vegetation succession are the primary threats (Fertig et al. 2005). Grazing 

during peak flowering time may be a threat, though early season grazing can benefit Spiranthes 

diluvialis by decreasing competition. One small subpopulation along Rocky Reach Reservoir 

appears to contain a few hybrid individuals with S. romanzoffiana (Pope and Cordell 2018). 

Trends: Downward in the near past due to impacts of wildfire and high flood waters, but 

populations tend to oscillate in response to climate conditions. Recent trends are stable to 

upwards as populations appear to be rebounding towards pre-burn numbers. 

Managed Areas/Ownership: Spokane District Bureau of Land Management, Chelan County 

Public Utility District, Washington Department of Natural Resources, Beebee Springs Natural 

Area (WA Dept of Fish and Wildlife), Grant County Public Utility District, private.  
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Appendix 1 - WNHP comments for tall western penstemon status 

review 

 

8 May 2024 

 

United States Department of the Interior 

Fish and Wildlife Service 

Washington Ecological Services  

1009 College St. SE, Ste. 215  

Lacey, Washington 98503 

  
RE: USFWS Tall western penstemon status review (twp_status_review@fws.gov) 

  
Dear USFWS Staff: 

  
Please see our responses below in regard to the March 14, 2024, request for information 
regarding tall western Penstemon. 

  
1. Distribution, population sizes, population trends, and results and analyses from the most  

recent surveys, including negative survey data (areas surveyed with no detections).   

  
A single population of tall western penstemon is known from Washington State. It occurs at the 

DNR Lacamas Prairie Natural Area Preserve. Tall western penstemon is one of the rarest plants 

in Washington. 

  
The first comprehensive census of this population occurred in 2023. Because distinguishing 

genetic individuals of tall western penstemon is difficult, we counted the number of flower stems 
and area covered by the plant. We counted 1550 flower stems covering a total area of 63.3 

square meters. One land manager has estimated that there might be as many as 200 -300 

individual plants at the site, although the total number of plants could be fewer than 100. 

Because this was the first complete census of the population, we cannot establish a population 
trend. However, anecdotal observations suggest the population has been stable over the past 5+ 

years.  

  
To the best of our knowledge, there has been relatively little work searching for additional 

populations in Washington. We performed one day of surveying for tall western penstemon at 

Camp Bonneville previously, and did not find the plant. More of Camp Bon neville should be 
searched in the future. Also, within the Lacamas Creek watershed, a limited amount of potential 



 

 

138 

 

habitat has not been thoroughly surveyed for tall western penstemon and should be further 

explored. 

   
2.   Data documenting any tall western penstemon monitoring or survey efforts, including in  

areas not within the known range of the species. Specifically, we seek data and results from  
surveys of historical (pre-2000’s) herbarium specimen localities. No additional information. 

  
3.   Information on the species’ historical, overall, or predicted range, including any 

information that was not reflected in the 90-day finding.   

  
Hitchcock and Cronquist described Penstemon rydbergii as a species that occurs east of the 

Cascades, “but also…occasionally in and near the N end of the Willamette Valley in Oregon  

and adjacent Washington”.  These plants west of the Cascade were later segregated as P. 

hesperius, so connecting the dots, this suggests that P. hesperius had been observed in the part of 
Washington adjacent to the Willamette Valley. 

  
4.   Information on existing plant material development for the species and where plant 

materials have been established in natural areas.   

  
About 15-20 plants were planted at the Lacamas Prairie Natural Area Preserve in approximately 

2019. Most have survived but reproduction has not been observed.  

  
5.   Information regarding habitat requirements and current and historical conditions of both  

extant and extirpated populations. Nothing to add. 

  

6.   Information on habitat loss or alteration from factors including but not limited to 
invasive species, change in hydrology, pollution, or land use changes.    

  
For Lacamas Prairie and probably Oregon sites as well, fire suppression has likely reduced 

suitable habitat over the long term due to increased tree and shrub density and resultant 

competition especially for light.  While P. hesperius does grow in partially shaded areas quite 

well, we have not seen it in heavy shade and at Lacamas Prairie it is most abundant in a large 
opening within an oak-ash woodland.  One patch that is in more dense woodland is one of the 

smallest and does not appear to be spreading/reproducing. These wet prairie- oak/ash woodland 

ecosystems dry out during summer and fall and are susceptible to fire; historically they probably 

burned fairly frequently with Native American ignitions.  This is well-documented in the 
Willamette Valley. We are unaware of research on how tall penstemon, specifically, responds to 

fire. 
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7.   Updates to genetic work completed for the tall western penstemon, including and 

information that was not reflected in the 90-day finding.  Nothing to add. 

  
8.   Information on loss of genetic diversity, reduced gene flow, and disruption of 

metapopulation structure as a result of population isolation or fragmentation.  Nothing to 

add. 

  

9.   Updates to taxonomy of the genus Penstemon. Nothing to add. 

   

10.  Information on potential effects associated with climate-related environmental changes 
or habitat changes.    

  
Climate change could alter the hydrology of the habitat, in terms of quantities and seasonality, 

but it is hard to say how that will affect the  tall western penstemon. If the hydrologic regime 

becomes flashier, that could result in increased erosion and destruction of habitat in extreme 

events; and perhaps lead to drier conditions for a longer portion of the growing season (though 
again, hard to say if that would necessarily impact the species negatively).  

  
11.  Other potential threats to the species or its habitat including, but not limited to, threats 

from changes in land use, exotic species, dispersal pathways, recreation, grazing, disease, 

chemical applications on agricultural lands, disease, predation, horticultural collection or 

the vulnerabilities associated with small population size not reflected in the 90 -day finding.    

  

The Washington population of tall western penstemon occupies a small area and is probably 
composed of fewer than 300 genetic individuals.  As such, it is vulnerable to stochastic events 

such as intense wildfire, severe flooding/erosion, insects/disease if these should occur. Reed 

canarygrass is present in the area, co-occurs with some tall western penstemon, and could be a 

significant competitor. In some spots tall western penstemon is densely crowded with reed 
canarygrass. Adventive native woody plants such as such as ash, snowberry, and other shrubs 

compete for habitat with tall western penstemon.  

  
12.  Information on the species’ dispersal and pollinator networks.   

  
We have observed bumblebees visiting the flowers but have not made a concerted effort to 

survey for pollinators.   

  
13.  Updates to laws, regulations, or policies that may apply to the species.  Nothing to add. 
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14.  Ongoing conservation efforts for the species or its habitat and known or perceived  

information gaps for the species.    

  

We have performed some targeted shrub control for tall western penstemon, and plan to perform 

more in the future. We are also interested in performing small-scale prescribed burn plot trials at 
Lacamas Prairie (or in other suitable locations) to see how tall western penstemon responds. This 

could inform future, landscape-level management with fire at Lacamas Prairie, and / or at 

Oregon sites. 

Please feel free to contact us with any further questions.  

Sincerely, 

  
Jesse E. D. Miller, Ph.D. 

Lead State Botanist 
Washington Natural Heritage Program 
  
  

David Wilderman 
Program Ecologist 
Washington Natural Areas Program 
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Appendix 2–Executive summary of report on potential federal 

Candidate grey cryptantha (Oreocarya leucophaea) 

 

Oreocarya leucophaea is a globally rare (G2) Washington State narrow endemic species in 

Boraginaceae.  Reproduction in the species apparently relies entirely upon an obligate 

outcrossing heterostylous pollination syndrome.  The species is a sand dune obligate entity 

confined nearly exclusively to semi stabilized dune sites. The large majority of extant 

populations are in close proximity to the Columbia River east of the Cascades.  Initially known 

from 45 element occurrences, the number of existing long-term viable occurrences has 

apparently dwindled to only two with a third that is considered here as provisionally viable.  

Various combinations of a loss of sand supply, wildfire with attendant encroachment of exotic 

annual vegetation, steep declines in pollinating insects in part mediated by landscape-scale 

pesticide usage and, likely, climate disruption, groundwater regime changes and habitat loss 

owing to intensive conversion of much of the occupied area to industrial-scale agricultural uses 

have combined to result in steep population declines and extirpations.  This conservation 

assessment report, to the extent possible, evaluates the condition of the species as a whole.  It 

provides detailed analyses of seven element occurrences providing population censuses, 

pollinator observations, habitat quality evaluations and an appraisal of risk factors.  Results 

indicate that, while some further work is necessary, Oreocarya leucophaea is very rapidly 

headed for extinction and immediate conservation interventions are critically needed to 

preserve its presence on the landscape. 

From: 

Darrach, M. and K. Beck. 2024. Oreocarya leucophaea – A Population Viability Assessment of a 

Globally Rare Washington State Endemic Species. Report to the Washington Native Plant 

Society. 

 

The petition for listing grey cryptantha under the Endangered Species Act can be viewed here: 

https://ecosphere-documents-production-

public.s3.amazonaws.com/sams/public_docs/petition/12981.pdf 

 

https://ecosphere-documents-production-public.s3.amazonaws.com/sams/public_docs/petition/12981.pdf
https://ecosphere-documents-production-public.s3.amazonaws.com/sams/public_docs/petition/12981.pdf

