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Douglasia

Editorial Notes
by Jim Kling, Editorial Committee Chair

Spring is here, and this issue of Douglasia celebrates the
changing season and the 50" anniversary of the Washington
Native Plant Society with an overview of the society’s conser-
vation efforts, by Erik Erstgaard. Erik documented our many
achievements and reached out to grant recipients, who shared
stories about how WNPS funds made their work possible. Stay
tuned in the coming issues for reports 50* anniversary reports
on research and education.

Research is well represented, with a report of an investiga-
tion into unexplained mortality among sword ferns at Seattle’s
Seward Park, as well as in-depth conservation assessments of
old-growth specklebelly lichen (Pseudocyphellaria rainierensis)
and the Washington State endemic Jacob’s ladder (Polemonium
pectinatum), which will help guide efforts to protect these
important species.

This issue also has the epilogue of Ed Alverson’s outstanding
series of articles documenting the life of David Douglas, and
the Washington Bee Atlas informs us how native plant enthusi-
asts can use iNaturalist to contribute to pollinator research.

N

MARK TURNER

Information for Contributors

Members and others are invited to submit material for
publication in Douglasia. We now accept scientific manuscript
submissions that will be peer-reviewed. Other articles, book
reviews, poetry, photography, or illustrations are welcome. All
materials submitted should relate to the study of Washington’s
native plants. Acceptance will be based on space and appropri-
ateness, and materials are subject to copyediting (substantive
editing with author’s permission). Contributors are reminded
that the Douglasia audience ranges from the professional bota-
nist to the interested enthusiast. For more information about
how to contribute, see: wnps.org/douglasia/contribution.

Email submissions to Douglasia@wnps.org.
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President’s Message:

The View from Here
by Casey Leigh
Dear WNPS Members,

I am honored to be your
new President and thank the
Board for their confidence in
me. I joined WNPS shortly af-
ter moving to Wenatchee from
Hawai'i in 2014. As a retired
environmental law professor
with a passion for native plants,
I knew I needed to get to know
the new ecosystem I found my-
self in. I started by getting my
Master Gardener Certification
during the winter. Fortunately, WNPS member Susan Ballinger
was offering her naturalist course at Wenatchee Valley College
that spring.

Through that course I learned about WNPS and, encour-
aged by Susan, joined the Wenatchee Valley Chapter. I became
active in chapter activities, was elected to the chapter board,
joined the State Board’s Conservation Committee, and even-
tually was elected to the state board. By taking advantage of
WNPS field trips, Study Weekends, and excellent educational
programs, my appreciation for and knowledge of Washington’s
native plants has grown.

Through my involvement as a volunteer with WNPS I
learned the significant role the organization has played in edu-
cation, research, and advocacy for native plants in Washington
and beyond. I am thrilled to be able to now use my talents to
lead WNPS as it begins its 51* year of fighting for native plants
and their habitats.

As past president Gail Sklar alluded to in her last message,
2026 will be an exciting time for WNPS. With our strategic
plan in place and an implementation committee develop-
ing tools for the board to use to bring the plan to life, we are
prepared for the second 50 years of WNPS’ fulfillment of its
mission: To promote the appreciation and conservation of
Washington’s native plants and their habitats through study,
education, and advocacy.

WNPS will be celebrating our 50* Anniversary with activi-
ties throughout the year, in addition to our recurring excel-
lent programs and field trips. Join us for Botany Washington
being held at Camp Delaney Environmental Learning Center
in Coulee City from May 1-3 and Study Weekend from May
29-31, hosted by the Wenatchee Valley Chapter.

Check out the WINPS website for ways to get involved as
a volunteer and to see a calendar of activities. If you aren’t
familiar with who is leading your chapter, the administration
page lists the officers of each chapter, with an email address to
get in touch. If you would like to know more about the state
board and opportunities to volunteer with the board, send me
an email at President.Leich@wnps.org.

Best wishes to all in the new year.

DA

«

Botany Washington: Spring in the Columbia River Basin

This year’s Botany Washington will be held May 1-3 at the Delaney Envi-
ronmental Learning Center in Sun Lakes State Park in central Washington. This
area is renowned for its sheer physical beauty, high diversity of vascular plant
species, rich variety of plant communities, and remarkable geologic history as-
sociated with the Ice Age Floods. In addition to two full days of field trips and
workshops, there will be two evening presentations: “Conserving Rare Plants
of Eastern and Central Washington” by Tara Callaway, U.S. Fish and Wildlife
Service, and “Endemic Plants of the Columbia River Basin” by David Giblin,

University of Washington Herbarium, Burke Museum.

Botany Washington is co-sponsored by the Washington Native Plant Society
and the University of Washington Herbarium at the Burke Museum. Our goal
is to provide an outstanding learning opportunities for participants of all botanical skill levels. To learn more about the event and
registration instructions please visit the event website (https://www.wnps.org/wnps-annual-events/botany-wa).

Sun Lakes. PHOTO: COURTESY WASHINGTON STATE PARKS
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Plant Profile

Pacific Flowering Dogwood

(Cornus nuttallii)

by Katherine Darrow

Near the end of April last year, while hiking up the steep
trail on Mount Walker in east Jefferson County, I came face to
face with Pacific dogwood (Cornus nutallii) in bloom. A young
tree had fallen across the trail in a recent windstorm, so we had
to push the slender branches aside to move past it. Looking up,
we noticed several other dogwoods on the slope above us, with
hundreds of white-bracted flower clusters scattered on thin
branches, glowing in the sun light like tiny lanterns. This was
significant, because I had hiked that trail at least 150 times at
that point, about once a week over three years, and had never
noticed this species there before. How could this be, that I had
not seen what turned out to be a small grove of at least six dog-
wood trees right next to the trail? What else was I missing?

Pacific dogwood (Cornus nuttallii) at Mt. Walker. PHOTO: KATHERINE
DARROW

As naturalists, we are curious and attentive, eager to learn
more about the tremendous diversity of life around us. Even
though some of my earliest memories are of walking among
flowering dogwoods in forests near my childhood home near
Bellevue, WA, I realized I didnt know much about them. They
are pretty, yes, and that seems to be the most notable feature in

3

many chronicles of C. nuttallii: “...the most beautiful flower-
ing tree in Northwest forests,” according to Arno and Ham-
merly (2020); dubbed “the queen of our native hardwoods” in
Kruckeberg and Chalker-Scott (2019); “magnificent” according
to Thomas Nuttall, who collected a specimen at Fort Vancou-

ver, WA in 1834.

Descriptions and photos of our various native dogwoods
are abundant in field guides and other resources, but the trees
themselves are relatively uncommon. This is partly because
so much of the forest that they originally thrived in has been
converted to urban and agricultural development or has been

o <
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Pacific dogwood (Cornus nuttallii). PHOTO: KATHERINE DARROW

repeatedly harvested and cultivated for lumber. If you are lucky
to have wild dogwoods in a forest near you, take time to admire
and appreciate them.

There is more to the dogwoods than their beauty, how-
ever. Here are some interesting tidbits I learned while poring
through the literature on this and related species:

* The common name for the dogwood family, Cornaceae,
and the genus Cornus in particular, has nothing to do with
canines, but is derived from the Old English word “dagge,”
meaning “sharp-pointed instrument” or “dagger.” In Eu-
ropean lore, related species have supplied strong wood for
use as skewers, knitting needles, toothpicks, spears, javelins,
nails, and other pointy tools for millennia, as well as less
pointy things such as printing blocks, cog wheels, piano
keys, spindles, and shuttles for weaving looms.

* According to Zomlefer (1994), you can verify the identity of
a dogwood leaf by using the “Cornus test:”, “if the leaf blade
is carefully torn in two, the main veins remain connected
by delicate threads, the unraveled spiral thickenings in the
vessel elements.” (This should work for any of the approxi-
mately 65 species of Cornus worldwide, including the five
species native to Washington.)

* 'The Cornelian cherry (C. mas), native to Eurasia, has a
bright red edible fruit about the size and shape of an olive
that is used to make preserves, syrup, vodka, and wine, the
latter known as vin de cornouilles in France.
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“Cornus test” with Pacific dogwood (Cornus nuttallii). PHOTO: GABRIEL
CAMPBELL

* Despite the edibility of closely related European species,
fruits of Pacific dogwood were not regarded as choice edibles
by indigenous people of the region. However, the bitter fruit
and bark have been employed as medicines having emetic
and laxative effects.

* Ifyou're a fan of floral essences, water infused with flow-
ers of C. nuttallii could be helpful for healing emotional or
physical trauma. According to Mclntyre (1996), an essence
of Pacific flowering dogwood, “helps to restore grace and
harmony in the body and warmth and softness to the emo-
tions despite living in adversity.”

* John James Audubon illustrated Pacific flowering dogwood in
his painting of the band-tailed pigeon, which is known to feast
on the fleshy fruits, and thereby helps to disperse the seeds that
pass through their gut. Many other birds and mammals also eat
the fruit, including pileated woodpeckers and black bears.

o Cornus nuttallii was declared the Provincial Floral Emblem
of British Columbia (BC) in 1956, where it is common in
southwestern coastal forests and on Vancouver Island.

* More than two decades before becoming BC’s floral em-
blem, the Dogwood Protection Act was passed in 1931 by

the BC legislature and later expanded to include protection
for Pacific thododendrons (Rhododendron macrophyllum)
and trilliums (77illium ovarum), exacting penalties of $25 to
anyone who was caught injuring or destroying any of these
species. The Act was repealed in 2002, with no records of
having ever being enforced.

* In 2012, a century after Japan gifted the United States with
3,000 cherry trees that famously grace the nations’ capital,
the United States made a similar offering to Japan in a ges-
ture dubbed “dogwood diplomacy.” Three thousand eastern
American dogwoods (C. florida) were planted in Tokyo
and throughout Japan as a symbol of renewed friendship
between the two countries.

¢ In urban and suburban areas of the Pacific Northwest,
planted dogwoods are most likely a hybrid cultivar of eastern
dogwood (C. florida) and Pacific dogwood, or a variety of
Asian dogwood (C. kousa). Our native species are more dif-
ficult to propagate and are susceptible to non-native fungal
diseases inadvertently introduced from Asia in the 1970s.

* Deak flowering for Pacific dogwoods is from mid-April to
early June in our mixed coniferous forests west of the Cas-
cades, and in early autumn when similar light, temperature,
and moisture conditions trigger a second bloom. Be on the
lookout not only for the showy bracts and clusters of flow-
ers, but the bright red fruits and colorful autumn leaves of
these iconic northwest trees.

Pacific dogwood (Cornus nuttallii) with Band-tailed pigeon. J.J.
Audubon (illustrator), R. Havell (engraver, printer). Engraving. 1837.
PHOTO: COURTESY OF AUDUBON.ORG

Literature Cited

Arno S, Hammerly RP. 2020. Northwest Trees. 2nd ed. Mountain-
eers Books.

Kruckeberg AR, Chalker-Scott L. Gardening with Native Plants of
the Pacific Northwest. 3rd ed. University of Washington Press.

Mclntyre, A. 1996. The Complete Floral Healer. Hodder &
Stoughton.

Zomlefer WB. 1994. Flowering Plant Families. The University of
North Carolina Press.
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Research Grant Report

A Conservation Assessment of
the Globally Rare Washington
Endemic Species, Washington

Jacob’s-ladder
by Mark Darrach and Katy Beck

Introduction

We received a plant conservation research grant from the
WNPS to support us in conducting a conservation assessment
of the Washington endemic plant Washington Jacob’s-ladder
(Polemonium pectinarum) (Fig. 1). In addition to assessing
population numbers and habitat quality, we investigated other
aspects of Washington Jacob’s-ladder’s natural history, including
pollination and reproductive ecology, life history, seed set, as-
sociated plant species and threats to populations and associated

habitats. Our overarching goal was to explore the likely long-
term viability of existing occurrences and the species as a whole.

survey efforts on EOs that: Have larger populations and/or
higher ecological habitat quality; are largely on publicly owned
lands; have had longer periods between documented surveys;
and represent the ecological breadth of habitat types occupied
by the species.

We did not focus on surveying EOs restricted to private land
holdings, although a few were visited. We also largely excluded
EOs that were assessed as being in poor or fair condition as of
their last field visit. Thus, the 10 EOs we ultimately chose to
evaluate were deemed to have the largest populations with pos-
sibly the best prospects for long-term viability.

Washington Jacob’s-ladder is a large, attractive, deeply tap-
rooted, tufted, perennial species in the phlox family (Polemoni-
aceae). It blooms from May to as late as early July in some high-
precipitation years. Washington Jacob’s-ladder plants range
from 30 cm to 100 cm in height and can reach 150 cm or more
in breadth in robust specimens. The number of flowering stems
on adult plants ranges from 1 to 150 or more on mature speci-
mens. Flowers are pale lavender to purple (rarely white), rotate,
5-petaled, and with exserted to weakly included anthers. The
flowers are arranged in sparse, open, glandular-hairy cymose

_:Z‘_ﬁ

Fig. 1. Washington Jacob’s-ladder plants and flood plain habitat at Coal Creek. PHOTO: MARK DARRACH

Background

Washington Jacob’s-ladder is a Washington Threatened, Bu-
reau of Land Management Sensitive, narrowly endemic species
restricted to four counties in eastern Washington. The range of
the species spans a polygon approximately 180 km east-west
by 80 km north-south (WNHP 2025). There are 36 element
occurrences of Washington Jacob’s-ladder in the Washington
Natural Heritage Program (WINHP) database that are likely
still extant (WNHP 2025). An element occurrence (EO) is a
biologically and spatially defined population where a species
is, or was formerly, present. Of these 36 EOs, we focused our

inflorescences. Fruits are dry capsules, have 3 locules, and are
many-seeded. The species shares the trait of numerous other
species in the genus in having a distinctly ‘skunky’ odor to the
herbage, while the nectar has a pleasant smell. The species is
noteworthy both as a genetic entity unknown to hybridize with
other taxa within the genus, and for the unusually large size of
the mature plants.

Many botanists have contributed significantly to the knowl-
edge and understanding of this species, including Cynthia
Gilbert (1998), who conducted her Ph.D. dissertation on the
species at the University of Washington, Rex Crawford and Joe
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Rocchio (2012), and numerous other WNHP botanists and
surveyors.

Habitat

Washington Jacob’s-ladder is confined to the cold desert
landscape east of the Washington Cascade Mountains where
precipitation averages about 26.5 cm per year across the range
of the species. The elevation of the documented EOs range
from 165 m to 700
m (WNHP 2025). Its
habitat is restricted
to seasonally or oc-
casionally perennially
moist settings in a
variety of habitats.
These include: 1)
perennial and ephem-
eral streams and their
flood plains, 2) flood
plains adjacent to arti-
ficially altered, down-
cut streambanks,

3) precipitation-fed
topographic swales
(Fig. 2), and to a lesser degree, 4) spring-fed localities, and 5)
bases of talus slopes along coulee walls. The plants grow on

soils of mixed volcanic ash, alluvium, colluvium and loess-based

substrates (Fertig 2020; Gamon and Baxter 1995).

Vegetation Communities and Plant
Species Associates

Washington Jacob’s-ladder is found in
several vegetation communities, (Gilbert 1998;
Rocchio and Crawford 2015), including:

* Great Basin wildrye (Leymus cinereus)
alkaline wet meadow

o Threetip sagebrush (Artemisia tripartita
ssp. tripartita) | 1daho fescue (Festuca idahoen-
sis) shrub grassland

* Big sagebrush (Artemisia tridentata ssp.
tridentata) | Great Basin wildrye shrubland

Fig. 2. Moist swale habitat with dense vegetation eliminating bare soil substrate and preventing
Washington Jacob's-ladder recruitment. PHOTO: MARK DARRACH

Washington Jacob’s-ladder EOs is an unusually high density of
plants, to the nearly complete exclusion of other, even weedy,
species (Fig. 3). As mentioned above, the sticky glandular hairs
present on the inflorescences have a distinct skunky odor. A
study conducted by Dorsett and Pike (1995) analyzed second-
ary chemical compounds in another Jacob’s-ladder species and
found that its resinous glandular hairs produced the chemicals
a-pinene and §3-pinene, amongst other terpenoid compounds.
They surmised that the
pronounced skunky
odor of the hairs is
produced by a thiol
(mercaptan). Both
terpenes (including
a-pinene) and thiols
have well-documented
allelopathic properties
in other unrelated taxa
(Abrahim et al. 2000;
Singh et al. 2006).
Based on research into
allelopathic effects of
thiols and terpenes
and our field observa-
tions, it seems very likely that in some of the EOs Washington
Jacob’s-ladder plants exude sufficient inhibitory compounds
that other species, even noxious weeds, have difficulty establish-

ing and competing.

Fig. 3. Large, recently colonized area of Washington Jacob's-ladder plants on Lind Coulee

floodplain. PHOTO: MARK DARRACH

Commonly observed vascular plant associ-
ates include: yarrow (Achillea millefolium), western serviceberry
(Amelanchier alnifolia), prairie sage (Artemisia ludoviciana),
cheatgrass (Bromus tectorum), Wood’s rose (Rosa woodsii) and
tall butterweed (Senecio serra). We observed a total of 143 vas-
cular plant species and infrataxa growing in conjunction with
Washington Jacob’s-ladder at the 10 EOs we assessed.

Allelopathy

Allelopathy is the chemical inhibition of one plant by an-
other due to the release into the environment of substances that
act as germination or growth inhibitors. An interesting feature
of some areas within several of the ecologically higher quality

Mating System

‘The genus Polemonium has a diverse range of mating strate-
gies (Grant and Grant 1965; Hill et al. 2008), with both self-
compatibility (self-fertile) and obligate outcrossing (requires
another plant to reproduce) well documented (Galen 1985;
Gilbert 1998). The mating system of Washington Jacob’s-ladder
has not been studied. Limited observations in the field suggest
that, like other taxa in the genus (Zych et al. 2013), the anthers
of Washington Jacob’s-ladder flowers release pollen prior to
stigma receptivity (protandry), thus promoting a pollinator-
mediated cross-fertilization mating strategy.

Spring 2026 * DOUGLASIA 5



Plant longevity

There is no documented information about the longevity of
Washington Jacob’s-ladder, as individual plants have not been
tracked for mortality. However, one interesting field-based
observation does provide a clue regarding the possible lifespan
of individuals.

In 1925, a large flood event on Crab Creck washed out a
section of railroad tracks. To reduce the possibility of railroad
infrastructure damage in the future, Crab Creek was subse-
quently artificially straightened and channelized. The stream
straightening resulted in rapid erosion and downcutting of the
creek bed with subsequent decoupling between the stream and
its floodplain. This in turn resulted in the Polemonium plants
growing on the decoupled floodplain becoming separated from
their normal habitat on slopes above and separated from the
active channel and nascently-developing new floodplain. Cur-
rently, this portion of the EO consists of many large, mature
plants, but no seedlings or plants in smaller size classes, suggest-
ing a long-term lack of recruitment. The plants at this site are
all likely quite old and may possibly date back nearly a century
to when the stream reach was mechanically altered. Without
recruitment, this EO will likely eventually be extirpated.

Pollinator Study

A pollinator study performed by Washington State Univer-
sity master’s student Aidan Hersh was conducted on May 20
and 21, 2025 at four of the Washington Jacob’s-ladder EOs.
Insects observed visiting Washington Jacob’s-ladder flowers
were collected when possible, while others were photographed.
A total of 121 insect individuals were collected. Included were
representatives of four bee families, of which there were nine
genera representing 24 species.

‘The majority of bee individuals observed on and collected
from flowers were members of the genus Andrena, with one, as
yet unidentified, species noted as being particularly common

(Fig. 4). Of the 121 insects collected, 46 were this Andrena
species. Other insects included two fly families, ants, a snakefly,

Fig. 4. Female Andrena sp. on Washington Jacob’s-ladder flower with
anthers producing pollen. PHOTO: AIDAN HERSH

a beetle, and a moth. Neither pollen nor pollinator visitation
appear to be limiting factors at the four EOs we assessed. The
diversity of insect families and species observed visiting the
flowers suggest that the species is not overly dependent upon
a single insect species to provide pollination services, although
pollinator efficiency is likely strongly skewed toward bee taxa.
Its round flowers with easy access to pollen and nectar rewards
make Washington Jacob’s-ladder flowers attractive to a diverse
array of insects.

Germination Substrate

Observations made at each of the 10 EOs we surveyed con-
clusively indicate that bare soil is the substrate most conducive
to seed germination. Several of the populations we visited had
few to no seedlings or plants in smaller size classes. These areas
nearly exclusively tended to have dense vegetation, whether
it was non-native weed or native vegetation cover. Sometimes
seedlings were noted in isolated areas of bare soil within EOs
that otherwise displayed essentially no recruitment. Thus,
fresh sediment delivered from flooding events or bare soil areas
created via other mechanisms (e.g. Great Basin pocket mouse
push-piles) are necessary for the germination and successful
recruitment of new plants and ultimately the long-term survival
of individual populations and, indeed, the species as a whole

(Fig. 5).

LTS !\

Fig. 5. Cluster of Washington Jacob’s-ladder seedlings on bare soil in
Lind Coulee. PHOTO: MARK DARRACH

S = R

Seed Production, Germination and Propagation

A limited study of Washington Jacob’s-ladder seed produc-
tion was conducted as part of this project. In our small sample,
the number of mature seeds produced per capsule averaged
between 8 and 10. Assuming averages of 9 seeds per fruit, 10
fruits per inflorescence, and 100 inflorescences on larger plants
means that larger plants could potentially average 9,000 seeds
per flowering season. This suggests that seed production, at
least during 2025, is unlikely to be a limiting factor. Washing-
ton Rare Care director Wendy Gibble has also observed that
seed production in the species is typically prolific, seed germi-
nation rates are high, and no stratification or scarification is re-
quired (Gibble pers. comm. 2025). No seed predation evidence
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was noted while we were evaluating fruits under the micro-
scope, nor in the field (e.g. insect entrance holes in capsules).

Seed dispersal and recruitment

While gravity and wind are contributing agents of seed
dispersal for the species, field work made it clear that hydro-
logic transport is an important, and almost certainly the most
significant, dispersal vector (Fig. 3). This is particularly appar-
ent at a large EO in Lind Coulee in Adams County which has
a dense monoculture of plants of all different size classes that
was not documented when the EO was surveyed last in 1994.
At least one fairly recent and significant flash flooding event
transported large amounts of silt-sized sediment eroded from
nearby plowed agricultural fields to the EO. Numerous, pos-
sibly seed-banked, Polemnonium seed prolifically colonized the
new site, creating an as yet unmapped, astonishing display of
many thousands of plants on private land holdings (Fig 2).

Habitat Types and Climate Change

Washington Jacob’s-ladder EOs are intimately tied to the
hydrology of the interior Columbia Basin. These populations
grow in several discrete well-defined hydrologic settings:

* Moist, deep-soil swales in shrub-steppe with closed drainage,
and in which precipitation as both rainfall and snowfall is
seasonally retained in depressions (Fig 2).

* Creck margins and associated peripheral flood plains that
episodically receive silt and sand size sediment loads during
floods (Fig 1). This creates suitable bare soil substrates that
set the stage for plant germination and establishment. These
creeks have not been artificially channelized, down-cut or

decoupled from their flood plains.

* Decoupled flood plains near artificially straightened stream
reaches in which Polemonium plants are stranded in mar-
ginal, often weedy habitat above down-cut channels (Fig 6).
These areas no longer receive sediment from flood events
that would otherwise provide a suitable bare soil habitat for
plant recruitment.

* Peripheral to springs and at the base of coulee margin basalt
talus slope. These sites are the most poorly characterized of
the hydrologic settings in which the species is found.

Hydrologic and Climate Disruption Vulnerabilities

Populations that grow in moist swale depressions (discussed
above in #1) are unconnected to any focused inflow or drain-
age. As such, they are reliant upon accumulated precipitation
that gathers in these otherwise arid settings. As the climate
becomes progressively more xeric, with precipitation predicted
to become considerably less reliable (Washington Department
of Fish and Wildlife 2025), Washington Jacob’s-ladder EOs in
these habitats are projected to lose long-term viability and at-
tenuate into extirpation.

Populations whose persistence is reliant upon the presence
of groundwater dependent ecosystem features, such as springs
and seeps, are particularly vulnerable. Groundwater extraction

within the geographic footprint of the species greatly exceeds
aquifer recharge (Collins et al. 2025). Extensive groundwater
extraction for crop irrigation is widespread, particularly in

the Odessa, Washington subarea where the large majority of
Washington Jacob’s-ladder EOs are found. Extraction rates and
groundwater level declines are documented to exceed 10 ft/

yr in this portion of the Columbia Basin (Collins et al. 2025).
EOs dependent upon these hydrologic features can be expected
to be extirpated. Indeed, many of them likely already have and
have yet to be documented.

Groundwater recession in this portion of the Columbia
Basin also has a deleterious impact on the ecology of stream
courses that support Washington Jacob’s-ladder EOs. These
include the critically important Coal Creek, Crab Creek and
Wilson Creek watersheds. Groundwater contributions to the
base flow of these streams is currently unconstrained and is
likely greatly attenuated, if not already fully lost. Thus, they are
likely nearly completely dependent on precipitation runoff and
any immediate near-surface storage (e.g. excess irrigation runoff
and attendant soil column storage) unconnected to aquifers.

Threats /Discussion / Conclusions

This field-based study investigated 10 EOs amongst a total
of 36 that ‘presumably’ still exist. These 10 EOs were chosen
because we wanted to evaluate not only what, on paper, seemed
to be the largest still extant populations that likely had the best
prospects for long term viability, but also a breadth of hydro-
logic and habitat settings. This provided an EO sampling likely
to be representative of the full suite of putatively extant EOs.
The focus was on publicly-owned lands, but some private land
holdings were also evaluated.

A combination of the information gained from our field
visits to the various EOs, a careful reading of information
about each EOs hydrologic and habitat setting in the WNHP
database, and our ArcGIS assessment, leads us to believe that
the number of likely long-term viable EOs is between four and,
liberally, 12.

The most significant threats to the species are:
Hydrologic instability:

The increasing instability of the hydrologic settings of most
of the populations has been made clear by our field efforts.
Lack of Recruitment Substrate:

The absence of a significant component of bare soil near or
within the EOs that is necessary for adequate recruitment.

Habitat degradation:

Many of the EOs are quite weedy with significant infesta-
tions of listed noxious weeds and other aggressive invasive taxa.
Common weed species include: Russian knapweed (Rhapon-
ticum repens), Canada thistle (Cirsium arvense), kochia (Bassia
scoparia), whitetop (Lepidium chalepense), reed canarygrass
(Phalaris arundinacea), meadow foxtail (Alopecurus pratensis),
and cheatgrass (Bromus tectorum).
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Fig. 6. Channelized, down-cut, straightened and decoupled creek drainage section in Lind Coulee. pHOTO:
MARK DARRACH

Wildfire:

Fire is considered to be a significant, yet largely unevaluated,
risk factor for Washington Jacob’s-ladder. We did not observe
evidence of past wildfires at any of the 10 EOs we investigated.
However, the increasing prevalence of wildfire in the present
climate regime is well-documented (Shinneman and Mcllroy
2016; Higuera and Abatzoglou 2021). It can be reasonably
assumed that at some point, some Washington Jacob’s-ladder
EOs will be affected. At the very least some populations can be
expected to be badly damaged or perhaps extirpated by wildfire
as the species has perennating buds that are at or slightly above
the ground surface, thus likely leaving them vulnerable to
direct fire effects.

Lack of Regulatory Mechanisms:

EOs need robust protections on all public lands. The long
timelines between some EO survey visits (some > 30 years),
even on public lands, indicates
that there is a notable lack of
attention to the species even
though it has protected status
on both state and federal land
holdings. EOs also need protec-
tion on as many private land
holdings as can be managed. As
an example of the risks to the
species on private land hold-
ings, we surveyed one EO on
land owned by the Burlington-
Northern Railroad where the
last survey was conducted in
1994. We found that the ap-
parent majority of the EO, that
previously had a high density of
plants, had been bulldozed and
has no remaining Polemonium

plants at all in that portion of
the EO.

plants are located.

Fig. 7. The suite of Polemonium pectinatum EQ's displaying the highly fragmented landscape in which the

Cattle Grazing:

While active grazing was
noted on only a few of the
EOs, and the EO at the BLM-
owned Coal Creek ACEC
has had a complete cessation
of grazing, grazing impacts
were observed. One private
land holding that previously
harbored an EO had clearly
been extirpated by grazing
activity—likely largely as a
result of trampling. Jacob’s-
ladder plants themselves have
not been observed as having
been grazed (although a few
plants may have been sampled
by deer), and it is almost certain they are generally unpalatable.

Pollinator Decline:

Odur field observations indicate that there were sufficient
numbers of pollinating insects; ground-nesting bees in particu-
lar were deemed to be abundant. Seed set information would
tend to corroborate this supposition. However, we lack any
baseline information regarding pollinating insect abundances
prior to major modifications to the encompassing landscape,
and before climate degradation became a more salient concern.

Habitat Fragmentation:

The landscape in which the breadth of the 36 EOs are
embedded has been intensely modified — particularly by agri-
cultural conversion to hay, alfalfa and grain production (Fig.
7). This fragmentation has resulted in what is likely a nearly
complete truncation of gene flow among most populations.
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Population genetic analyses by Gilbert (1998) came to this
conclusion nearly 30 years ago. It can be reasonably assumed
that any gene flow that may have existed at that time has likely
attenuated further at present. This can be expected to result in
decreased plant fitness — particularly as eternal stressors such

as climate change become more pronounced and fewer unique
alleles in the genome lead to decreased resiliency.

Conclusions

Recovery of Washington Jacob’s-ladder into a long-term
viable metapopulation will likely require multiple strategies in-
cluding additional research and EO surveys to sites not visited
during this effort.

Conservation easements at EOs with larger plant numbers
on private lands should be sought.

Strategically creating bare substrate areas in densely vegetat-
ed EOs with plants skewed toward the larger size classes may be
a useful strategy for increasing plant establishment.

Planning for increasingly xeric habitat conditions due to
ongoing climate change may necessitate finding new sites with
appropriate habitat in which to outplant the species. It seems
likely that the species could do well outside the boundaries of
its immediate geographic range, because the species is easy to
grow, has a well-defined substrate preference and no obvious
germination or seed production restrictions at the present time.

Based on our findings, we believe that Washington Jacob’s-
ladder warrants listing under the federal Endangered Species Act.
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Research and Plant
Inventory Grants: 50 Years of

Native Plant Science
by Erik Ertsgaard, Committee Chair

The Research and Plant Inventory Committee is thrilled to
celebrate its 50" Anniversary as one of the Washington Native
Plant Society’s founding committees. The main function of the
committee is to award grant funding to member-researchers
for projects extending our knowledge of Washington’s native
plants.

Grant proposals are reviewed on an annual basis by five to
seven committee members, whose expertise spans the entirety
of the research field, from molecules to ecosystems and from
rainforest wetlands to dry shrub-steppe landscapes. Results of
each funded research project are shared with WNPS members
in return for their donations and dues that make each grant
possible. Results are often shared as Douglasia articles, webi-
nars, and, historically, Occasional Papers (WNPS’s typically
single-article print publication of the late 1980s to 2006).

Both the committee and the projects it funds have changed
continually over these 50 years. Pamela Camp, who served as
committee chair from 2003 to 2020, provided steadying leader-
ship. She also documented the history of the Research and
Inventory Committee in the 40™ Anniversary issue of Douglasia
(Camp 2016), which this article expands upon.

Committee Inception

What is now called the Research and Plant Inventory
Committee was formed during the first WINPS meetings. At
inception, the committee sported the name, “Conservation/
Data Bank Committee,” rivaling the wordiness of today’s
name (Mulligan 1977). The first chair was the late Ron Taylor,
Professor of Ecology and Botany at Western Washington Uni-
versity, who was integral to the early success of the WNPS and
deeply impactful to research on and education about Washing-
ton’s native plants.

With a budget of $1,000, the committee supported inven-
tories, rare plant surveys, and other native plant science, which
was largely conducted by universities (often the students of
founding members). There are no comprehensive records of
how the committee operated at the time, but anecdotal ac-
counts and archived documents indicate funding decisions were
more informal and ad hoc than they are today.

The outcomes of funded projects were shared in scattered
publications in the pre-internet times, especially when Doug-
lasia functioned more like a newsletter than a journal. So, it is
helpful that Ron Taylor and Richy Harrod compiled an Occa-
sional Paper titled “Vegetation Studies Funded by the Washing-
ton Native Plant Society” (Taylor and Harrod 1998), so that
member-funded projects would not end up as “Obscure reports
in near-forgotten files.” Drawing from their efforts, I will share

the first 10 (documented) projects funded by the Research and
Plant Inventory Committee:

* 1979 — “A Report on Some Rare, Threatened, Endangered
or Endemic Plant Species of the Wenatchee National Forest”
by Stewart S. Higgins

* 1979 — “Flora of the Pasayten Wilderness Area in the Vicin-
ity of Harts Pass” by Robin Lesher

* 1979 — “A Rare Plant Survey” [In the North Cascades,
Olympic Peninsula, and Columbia River Gorge] by Lisa
Standley

* 1979 — “A Reconnaissance of the Vascular Cryptogram-
mic Plants on the Sulphur Creek Lava Flow, Mount Baker,
Washington” by Mark C. Whitmore and Phil Jenkins

* 1980 — “Survey of the Flora in and Around the Trout Lake
Area” by Nancy Olmsted Zehr

¢ 1981 — “Botanical Reconnaissance of the Thunder Creek
Study Area, North Cascades National Park, WA” by Kath-
ryn Beck

* 1981 — “Floristic Survey of The North Twin Sister Peak,
Whatcom County, Washington” by Rebecca Samson

* 1982 — “In Search of the Elusive Pellaea glabella” by Martin
E. Hicks

* 1982 — “Pollination Ecology of an Alpine Fell-Field” by
David C. Shaw

* 1983 — “Steppe by Step: Understanding Priest Rapids
Plants” by Joy D. Mastrogiuseppe and Steven J. Gill

Other notable projects partially funded by the committee
include: WINPS past-president Clay Antieau’s graduate thesis
on oceanspray (Holodiscus discolor), which began his involve-
ment with the WNPS (Antieau 1985); a centenary survey
retracing Louis E Henderson’s 1892 collection trip across
Washington, conducted by another past-president, Sarah Gage
(Gage and Rodman 2006); a newly described rush species (Jun-
cus trilocularis; Zika 2012); and the 2nd Edition of the Flora of
the Pacific Northwest (Hitchcock and Cronquist 2018).

Project Stories

Because project titles, or even results presented in Douglasia
articles, fail to tell the full story of Research and Plant Inven-
tory grants, I spoke with three former awardees willing to share
their stories from the field. From different corners of Washing-
ton, these three represent a diversity of scientific interests in the
WNPS. Of course, their examples do not exhaustively represent
the scope of research and researchers we fund.

From 2003 to 2006, Dana Visalli completed two WNPS-
funded botanical inventories of the Wolf Creck and Roger Lake
Research Natural Areas near his home in the Methow Valley,
landscapes he had visited often before formally document-
ing them. After going back to school and learning how to key
plants, he started bidding on Forest Service contracts to inven-
tory areas across the region.
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Visalli describes learning how to key out plants as “the best
thing that ever happened to [him],” and how quickly he fell in
love with the “enjoyment, pleasure, and challenge of learning
about the natural world.”

This work led to an encounter not many botanists in Wash-
ington can say they've had. He recalls trying to key out an aster
on the banks of Roger Lake, engrossed in Hitchcock (a.k.a. Flora
of the Pacific Northwest), when a moose emerged from a thicket
of lodgepole pines into the opening he was in. Undisturbed by

his silent botanizing, the moose went about her business as usual
amongst the willows, joining him long enough to have her pic-
ture taken and for Visalli to finish identifying the aster.

R0 PR TR S ) SRR AN 1

The moose (Alces alces) Dana Visali encountered in the meadows
surrounding Roger Lake, chewing on willow branches and
unperturbed by the silent botanist. PHOTO: DANA VISALI

In 2005, Bertie Weddell applied for a Research and Plant
Inventory grant to survey remnant Palouse Prairie sites for
rare and/or endemic plant species. Weddell, then an instruc-
tor at Lewis-Clark State College in Lewiston, ID, recalls that
the appeal of the grant lay less in the funding itself than the
opportunity to collaborate with David Skinner, a colleague at

The Palouse meadow-steppe as seen from Kamiak Butte—an
endangered ecosystem that has been highly modified by agriculture.
PHOTO: BERTIE WEDDELL

the nearby USDA-NRCS Plant Materials Center in Pullman,
whose passion for the Palouse was infectious.

Dave and Bertie found no signs that the plant communities
in their study areas were changing in a predictable way toward
a “climax” or stable state. Their work documented the associa-
tion of rare and/or endemic Palouse prairie forbs with native
perennial grasses as well as the ubiquity of alien annual grasses,
including ventenata (Ventenata dubia), a relative newcomer to
the Palouse (Weddell and Skinner 2007). This study stands as
a testament to the importance of monitoring changes in the
occurrence of species of conservation value in an endangered
ecosystem. Weddell remains involved with the WNPS, attend-
ing Study Weekends and field trips, and has since shifted her
attention toward the intersection of conservation and social
justice.

In 2019, Ron Bockelman was awarded funding to track
the phenology and early-life history of basalt cactus (Pedlio-
cactus nigrispinus) in the shrub-steppe of central Washington.
A retired Environmental Project Manager, Bockelman was
well acquainted with writing and administering these kinds of
grants. In retirement, he spent his spring seasons botanizing
extensively at the Wild Horse Wind Farm, just northeast of
Ellensburg. The Research grant offered him the opportunity to
more formally study one of the wind farm’s most charismatic
inhabitants, the basalt cactus, particularly following its designa-
tion by the Washington Natural Heritage Program as Sensitive
in Washington.

Reflecting on the motivation for his proposal, Bockelman
said, “you can only spend so much time wandering around and
taking pictures...this study provided focus and really jump-
started my objective to add to the knowledge of the cactus’s
natural history.”

Indeed, the work yielded valuable insights into how the ba-
salt cactus lives, including empirical information on when they
Hower (typically early May; Bockelman 2021a) and how seeds
germinate and cacti develop through early life stages (Bockel-

An action shot of Ron Bockelman measuring the height of a basalt
cactus (Pediocactus nigrispinus) at the Wild Horse Wind Farm. pHOTO:

JENNIFER GALBRAITH
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man 2021b). Since those studies, Bockelman has remained
steadfast in his research and advocacy for Pediocactus nigrispi-
nus, including efforts to designate the species as Washington’s
State Cactus (S.B. 5325) and continuing to publish regionally
in Douglasia and nationally in Cactus and Succulent Journal.

Trends

The types of research topics funded by the Research and
Plant Inventory Committee have evolved in tandem with the
native plant scientific community. The first 10 funded projects
listed above represent scientific interests very much alive today:
plant inventories, rare plants, and unique habitats.

New scientific techniques have added to, rather than replaced,
these botanical endeavors, with DNA sequencing, advanced
geospatial resources (GPS and GIS), and computing capabilities
augmenting the modern array of funded research projects.

Simultaneously, native plant science has grown to include
more focus on the relationships of plants. While pressures of
invasive species and climate change mount, scientists have con-
ceptualized a broader web of interconnectedness affecting and
being affected by native plants. While present from the begin-
ning, projects investigating relationships with plant pollinators,
symbiotic fungi, and soil microbes have increased significantly
in the last two decades. Recent studies have even flipped the
perspective to use plants as indicators of broader processes, such
as using mosses to trace ancient glacial refugia (Berkey 2024) or
investigating whether the roots of a native pea (Dalea ornata)
contain novel medical compounds (Belofsky et al. 2025).

Reflections

The Research and Inventory Committee is committed to
frequent reflection and improvement on how it is serving the
WNPS membership and the diverse community of researchers
in the state.

Longtime committee member Peter Dunwiddie recently of-
fered the perspective that “the committee is well-suited to fund
fields of study not typically supported by larger funding sources
such as federal grants.”

We are proud to support plant inventories, natural history,
and many other native plant research topics that may not be en
vogue with larger funding bodies (although methods must be
defensible).

Particularly poignant in current times is the funding cuts to
research at the intersection of conservation and social equity
and justice, topics that we both welcome and encourage. We
also give special consideration to graduate students and to indi-
viduals or groups traditionally underrepresented in the botani-
cal sciences, with the goal of helping a new, diverse generation
of plant researchers flourish.

Ultimately, the purpose of the Research and Plant Inven-
tory Committee is to support native plant science that interests
the WNPS membership. If you have any particular interests,

feedback, or proposals (for review in 2027), you can email the
committee at researchinventory@wnps.org.
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The Missing Half of a Bee Record

Why Washington’s Bee Atlas Needs
Plant Experts on iNaturalist

by Kyle Roslund

On a warm spring day in Washington, a Washington Bee
Atlas (WaBA) volunteer sweeps a net through flowers, carefully
transfers a bee into a vial, and records a collection number. It
looks like the story is about the bee. But in many ways, the
most important part of that moment is the plant. Washington
is home to more than 600 species of native bees—excluding
honeybees and other managed species. These bees vary widely
in size, shape, and color, and many look so different from the
familiar honeybee that they are often overlooked or not recog-
nized as bees at all.

What's less visible—but just as critical—is that WaBA is
not only documenting bees. It is also documenting bee—plant
relationships, and that work depends heavily on the quality of
plant identifications in iNaturalist.

Bee Atlas Data Depends on Plants

WaBA is a statewide community science program led by the
Washington State Department of Agriculture (WSDA) Pollina-
tor Program. WaBA trains volunteers to collect native bees in a
standardized, museum-quality way, with specimens ultimately
identified by the Washington State’s bee taxonomist, Karen
Wright, and permanently archived for research, conservation,
and policy use.

When WaBA volunteers collect bees, they also document
the host plant the bee was visiting. Those plant observations—
photos of flowers, leaves, and whole plants—are uploaded to
iNaturalist and added to the Washington Bee Atlas project.

iNaturalist is used to document the plants, not the bees. The
bees themselves are curated and identified separately through
WSDA’s taxonomic process. This distinction matters. The value

of a bee specimen increases dramatically when it is linked to
a confidently identified plant species. That connection allows

Brown-tailed bumblebee (Bombus mixtus) on silky phacelia (Phacelia
sericea var. sericea). PHOTO: MARK TURNER

researchers and land managers to move beyond “what bees are
here?” toward “what plants are actually supporting them?”

Right now, the Washington Bee Atlas iNaturalist project
includes 9,544 plant observations. Of those, 4,543 are at
Research Grade, or 47.6%. That is a strong start—but it also
means that more than half of the host plant records are not yet
fully usable for analysis.

This is where plant experts can make an immediate
difference.

Why Research Grade Matters

On iNaturalist, a plant observation reaches Research Grade
when the community agrees—generally by a two-thirds major-
ity—on an identification at species (or lower) level, and when
the observation meets basic data quality standards (date, loca-
tion, wild organism, and sufficient media).

For the Bee Atlas, Research Grade plant IDs are not about
prestige or completeness. They are the bridge that connects a
physical bee specimen to ecological meaning. Without a solid
plant ID, we lose resolution on questions like:

* Which plants are supporting early-season bees?

» Which native species are disproportionately important to
specialist bees?

* How do bee—plant relationships vary across ecoregions?
* Which restoration plantings are most likely to succeed?

The state perspective is direct. As Karen Wright, WSDA’s
bee taxonomist, puts it:"Much of the Bee Atlas work depends
on having research grade IDs in iNaturalist connected to the
bee specimens we collect.”

That connection—Dbetween plant expertise and pollinator
science—is exactly where the Washington Native Plant Society
membership excels.

WNPS members are uniquely positioned to help

Many of the plant observations associated with bee collec-
tions are not showy or easy. They include graminoids, compos-
. <« . b2l .
ites, early-season shrubs, and “green things” that pollinators rely
on but that often languish in iNaturalist as Needs ID. Genera
like Salix, the family Asteraceae, and subtle native forbs are
common sticking points.

For someone with regional plant knowledge, however, these
are solvable problems.

A confirming ID, a careful genus placement, or even a com-
ment explaining what diagnostic features are missing can move
an observation forward—and when enough knowledgeable
identifiers participate, records stabilize and become usable.

You don’t need to catch bees to contribute

One of the most important things to understand is that you
can meaningfully support the Washington Bee Atlas without
ever picking up a net.
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Plant experts can contribute by:

* Using the iNaturalist /dentify tool to review Washington
plant observations marked Needs ID

* Drioritizing observations associated with the Washington Bee
Atlas project

* Adding species or genus-level IDs
* Commenting with guidance when photos are insufficient
* Helping observations cross the threshold to Research Grade

Each of these actions strengthens the dataset that links bees
to habitat.

WaBA Needs Your Help

Washington is investing real effort into understanding and
protecting its native bees. Volunteers are trained. Specimens are
curated. Data are being archived. But the system only works if
the plant side of the equation is just as strong as the insect side.

Right now, fewer than half of Bee Atlas plant observations
have reached Research Grade. That is not a failure—it is an
invitation.

If you know plants, your expertise is needed. A few minutes
spent identifying host plants on iNaturalist can have an out-
sized impact on pollinator science, restoration guidance, and
conservation decisions across the state.

Kyle Rostund is a volunteer with the Washington Bee Atlas and
serves on the board of the Washington Native Bee Society. He is
also the founder of the Vancouver Bee Project, which seeks to create
pollinator habitat and educate the public about the importance of
pollinators. Through Kyle's efforts, Vancouver, WA is designated as a
Bee City USA.
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A Comprehensive Conservation
Assessment for the Old-
growth Specklebelly Lichen,

Pseudocyphellaria rainierensis
by Stephen Sharett

Lichens & Biodiversity Conservation

Lichens embody the symbiosis (living together) of fungi
and/or cyanobacteria and algae—one of Earth’s most iconic
and enigmatic symbiotic relationships. To date, more than
19,000 species of lichens have been described from terrestrial
environments across the globe (Scharnagl et al., 2023). Con-
tributing to food webs, nutrient cycles, humidity regimes, and
overall biomass and biodiversity, lichens play invaluable roles in
ecosystems as extreme as the polar deserts of Antarctica and as
biodiverse as the Amazon Rainforest.

Despite their global distribution, high species diversity, and
critical ecosystem services, lichens have been overlooked in
global biodiversity conservation efforts. According to the Inter-
national Union for the Conservation of Nature TUCN) Red
List of Threatened Species, only 123 Lecanoromycetes, the larg-
est class of lichen-forming fungi, have been assessed for their
conservation status, representing less than 0.01% of known
lichen species. Like other forms of biodiversity loss, declines in
lichen biodiversity are driven by habitat degradation and loss,
pollution, and climate change. A 2019 paper by Allen et al.
examined lichen conservation in North America, highlighting
several factors hindering lichen conservation, including knowl-
edge gaps, data deficiencies, limited long-term monitoring of
rare or threatened species, a narrow understanding of threats to
lichens, and a lack of lichen education and engagement.

AP L
Pseudocypheliaria rainferensis

Fig. 1. Photograph and range map for Pseudocyphellaria rainierensis,
a charismatic and threatened Northwest endemic lichen. PHOTO:
STEPHEN SHARETT

Pseudocyphellaria rainierensis, commonly known as the
old-growth specklebelly lichen, is an epiphytic lichen endemic
to the Pacific Northwest. The species occurs throughout the
coastal temperate rainforests of southeastern Alaska, extending
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south through British Columbia to the western Cascades and
Coast Range of Oregon (Fig. 1). In Washington State, P rainie-
rensis is found on the Olympic Peninsula within the Northwest
Coast ecoregion and along the western slope of the West and
North Cascades ecoregions (Fig. 2A). Considered an old-
growth associate, P rainierensis is widely used as an indicator
of high-conservation-value forests, where it colonizes bark and
bryophyte (moss) mats on the branches and boles of a wide va-
riety of host tree species. Common hosts of the species include
conifers, such as Pacific silver-fir (Abies amabilis), yellow-cedar
(Callitropsis nootkatensis), Douglas-fir (Pseudotsuga menziesii),
western hemlock (Tsuga heterophylla), and Pacific yew (Taxus
brevifolia), as well as hardwoods, such as red alder (Alnus rubra)
and vine maple (Acer circinatum).

Pseudocyphellaria rainierensis was described in 1950 by Hen-
ry Imshaug (1925-2010) from collections he made along the
Ohanapecosh River in Mount Rainier National Park. The body
(thallus) of the species has a distinctive blue-green to blue-
gray upper surface and a white to tan lower surface covered
in woolly hairs (tomentum) that is speckled with tiny pores
(pseudocyphellae). Spore-dispersing sexual reproductive struc-
tures (apothecia) have seldom been observed in P rainierensis,
and dispersal primarily occurs asexually via the detachment of
two types of vegetative outgrowths of the thallus (lobules and
isidia). As a tripartite lichen species, P rainierensis has a green
algal partner distributed throughout the thallus and a cyano-
bacterial partner that is sequestered within specialized internal
structures (cephalodia). The nitrogen-fixing capabilities of the
cyanobacterial photobiont underscore one of the vital roles that
P, rainierensis and other tripartite and cyanolichens play in the
forest food webs and nutrient cycles of the Pacific Northwest.

The distribution of P rainierensis has frequently been
described as “patchy” due to its dispersal mode and strong as-
sociation with climatic conditions specific to old-growth forests
(Glavich, 2013). Both the sparse occurrence of the species and
its habitat specificity have established habitat loss as a clear
threat to populations across the Pacific Northwest. However,
the rapid acceleration of global climate change and increases
in the severity and frequency of climate-driven fires have led to
further habitat loss, a threat to the species historically driven by
logging and development. Notably, one of the largest known
populations in Oregon was extirpated by the Beachie Creek
Fire that burned 193,572 acres in the Willamette National For-
est from August to November in 2020 (Villella et al. 2023).

The global conservation status of P rainierensis according
to NatureServe is vulnerable (G3). In the states of Washington
and Oregon, the species is ranked as vulnerable (S3), and in
Alaska, it is considered imperiled to vulnerable (52-S3). The
species is ranked as imperiled to vulnerable (N2/N3), provin-
cially in British Columbia and nationally across Canada.

The overarching goal of this research was to address conser-
vation knowledge gaps for P rainierensis and inform conserva-
tion assessments and actions for the species. Our main objec-
tives were to 1) delimit the current status and abundance of P

rainierensis populations in Washington State and 2) characterize
the conservation genetics of the species in Washington State.

The status of Pseudocyphellaria rainierensis in
Washington State

To delimit the conservation status of P rainierensis popula-
tions, we first gathered all available records of the species in
Washington State. Our searches resulted in a total of 310 re-
cords from the Consortium of Lichen Herbaria, National Park
Herbaria, the United States Forest Service (USFS) National
Threatened and Endangered Species Program (TESP), and the
USES Forest Inventory and Analysis (FIA) database. Accord-
ing to NatureServe criteria, unique occurrences for a species
population must be spatially separated by 1 km. To obtain a
complete dataset of unique occurrence records for P rainierensis
in Washington, we developed a workflow to spatially thin the
records using their coordinates in R, a statistical computing
software application. Our results were plotted in maps pro-
duced using ArcGIS Pro (see next page).

Odur final dataset comprised 143 unique occurrences of the
species in Washington State recorded between 1948 and 2016.
We conducted a series of revisits, surveying unique occurrences
of P rainierensis from June 2021 to September 2022. During
our surveys, we successfully recovered P rainierensis at 18 of
the 31 occurrences we revisited (Fig. 2B). The 13 occurrences
where we were unable to relocate the species reflect an over-
all decline of 9% based on all unique records for the species.
When grouped by ecological region (ecoregion), the North
Cascades and Northwest Coast had the highest number of sites
where we did not relocate P rainierensis, with the lowest rates of
recovery in the northern portions of both ecoregions.

In addition to targeted surveys of known occurrences, we
conducted opportunistic surveys of suitable habitat during field
work and recreation. Our opportunistic surveys resulted in the
discovery of four previously undocumented P rainierensis oc-
currences (Fig. 2B). Three of those new occurrences are located
in Olympic National Park (Northwest Coast) and one in the
Mount Baker-Snoqualmie National Forest (North Cascades).
At both relocated occurrences and new occurrences, we classi-
fied the abundance of the species and characterized the habitat.

To incorporate community science data into our research, we
created an iNaturalist project tracking observations of P rain-
ierensis across Washington and Oregon. Our project amassed
21 observations of the species in Washington State, made from
2021 to 2024 when we completed this portion of our research
program. Eleven of those observations were made during our
revisits and excluded from downstream analyses. Using the same
spatial thinning workflow described above on the remaining
observations, we were left with 10 observations separated by 1
km, eight of which represent new occurrences for the species
(Fig. 2C). Of those new occurrences, four are within 1.5 km of
previously known occurrences, and the remaining four are situ-
ated at distances of 5.5 km, 6.5 km, 14.2 km, and 16.3 km from

previously known occurrences, respectively.
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Fig. 2. Maps for revisits to known Pseudocyphellaria rainierensis
occurrences in Washington State. A. The study area for our
research. Each distinct ecoregion is outlined in a different color.

B. Result from revisits to previously known occurrences and
opportunistic surveys. C. Results of an assessment of observations
of P. rainierensis in iNaturalist.

The Conservation Genetics of Pseudocyphellaria
rainierensis in Washington State

To characterize the conservation genetics of P rainieren-
sis populations, we executed population genetic analyses to
measure genetic diversity, population differentiation, and infer
clonal reproduction. Additionally, we performed landscape
genetic analyses using spatial and environmental data to charac-
terize gene flow, the dispersal and exchange of genetic mate-
rial, among populations across Washington State. To perform
these analyses, we produced a population genetic dataset using
whole-genome shotgun sequencing, a technique that sequences
many DNA fragments in parallel. Those sequences are then
assembled into more complete sequences using bioinformatics
and a complete reference genome. Sequences for each individu-
al were generated by extracting the DNA from a 3 x 3 cm thal-
lus fragment. Our final population genetic dataset represents
111 individuals from 14 populations across Washington State
(Fig. 3A). All molecular laboratory work and bioinformatic
workflows were performed according to established protocols
outlined in Pfeffer et al. (2023) and developed in the Allen
Lichen Lab at Eastern Washington University in Cheney, WA.

We used standard population genetic metrics to measure ge-
netic diversity and population differentiation. Genetic diversity
was quantified using allelic richness (A7), which is the number
of genetic variants (alleles) in a population after rarefaction,
correcting for differences in sample size. Population differ-
entiation was measured using population-specific F,, which
compares the amount of genetic variation within each popula-
tion to the total variation across all populations. Higher F
values indicate populations that are more genetically distinct.
Genetic mixing was measured using the standardized index of
association (D), the frequency of alleles occurring together
in comparison to expectations if genes were randomly mixing
across the genome.

We found that Ar was relatively consistent across popula-
tions, ranging from 1 to 1.08, indicating similar and low levels
of genetic diversity (Fig. 3B). In contrast to genetic diversity,
we found that population-specific £, was considerably more
variable among populations, with some populations exhibiting
strong differentiation (¥, > 0.9) and others exhibiting low to
zero F . values indicating genetic similarity to all other popu-
lations sampled (Fig. 3C). Likewise, 7D showed considerable
variation among populations with some populations reaching
values >0.70, reflecting limited genetic mixing among popula-
tions and higher rates of clonal reproduction, whereas others
had low 7D values (<0.11), suggesting genetic mixing and
sexual reproduction (Fig 3D).

Landscape genetics is an interdisciplinary field of study that
employs population genetics, landscape ecology, and spatial
statistics to understand how landscapes influence gene flow
and population genetic patterns. We used TESS3, an R-based
algorithm that integrates geographic and genetic data, to
identify genetically similar clusters in our data and estimate the
ancestry (genetic origins) of 2 rainierensis individuals within

16 DOUGLASIA e Spring 2026



. B
' )
N/ A
N
50 100 15 A
Pop. Gen. Samplin N N N O . , B s U
P Numlta)er?)f o Cc O () o ) , Genetic Diversity: O () Y () V! |
- — _— \ Vi . . ~ g R R N N
Individuals Sampled 3 4 5 7 10 11 12 Allelic Richness (Ar) N
Pop. Differentiation: . — I N N Genetic Mixing: /'““. M Y
Population-specific — -~ N/ o/ Standardized Index - N

FST 0 0.01-0.03 0.31-0.48 0.49-0.57 0.58-0.97 OfAssociation ("D) ¢01.041 011-027 0.28-0.50 0.51-0.94
Fig. 3. Population genetic sampling and analyses. Each dot represents a population, and dot size reflects the value of the metric shown in each
panel. A. Population genetic sampling sites and sample sizes. B. Genetic diversity measured using allelic richness (Ar), the number of genetic
variants (alleles) in a population after rarefaction to account for differences in sample size. Higher Ar indicates higher genetic diversity. C.
Population differentiation measured using population-specific F., which compares the amount of genetic variation within each population to
the total variation across all populations. Higher F, values indicate populations that are more genetically distinct. D. Genetic mixing measured
using the standardized index of association (7D), which reflects how often alleles occur together compared to what would be expected if genes

were randomly mixed. Higher 7D values indicate reduced genetic mixing suggesting clonal or limited sexual reproduction.

those groups. When mapped across the landscape, these pat- among P rainierensis populations, we tested for IBD and IBE
terns of ancestry provide insight into the movement of genes using Mantel Tests. Mantel tests were performed using genetic
among populations. We identified three genetic clusters across distances as a response variable, and geographic distances and
Washington State with limited mixing between each cluster, environmental distances as explanatory variables. Genetic dis-
reflecting restrictions in gene flow among populations within tances were quantified using pairwise F,, a measure of genetic
each cluster (Fig. 4D). differentiation between pairs of populations. Environmental

. . . distances were quantified using variation in climatic condi-
Populations can become genetically isolated when gene flow

. . o Lo 2 tions, such as temperature, precipitation, and humidity, amon
is restricted by geographic distances, resulting in isolation-by- ’ P > precip ’ pe &
distance (IBD), or by the species’ ability to establish in hetero-

geneous environments, resulting in isolation-by-environment

population genetic sampling sites. We did not find a significant
correlation between genetic and geographic distances (r = 0.06,
p-value = 0.64), indicating that P rainierensis populations are

(IBE). To understand what factors are limiting gene flow R T o
not experiencing IBD. We found a significant positive correla-
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Fig. 4. Landscape genetic analyses. A. Map of genetic ancestry for Pseudocyphellaria rainierensis populations in Washington State showing
three distinct genetic clusters. Black dots represent population genetic sampling sites. Each color represents a distinct genetic cluster. Zones
with intermediate colors indicates areas of genetic exchange among populations. B. Mantel test for isolation-by-environment (IBE) showing
a significant positive relationship (p-value <0.05) between genetic distances and environmental distance. Each point represents a pair of
populations. The red line indicates the overall trend of correlation between genetic and environmental distances.

tion (r = 0.12, p-value = 0.017) between genetic and environ-
mental distances while accounting for geographic distances,
indicating that P rainierensis populations are experiencing IBE

(Fig. 4B).

Putting it all together: Towards a comprehensive
conservation assessment of Pseudocyphellaria
rainierensis

Fig. 5. Dr. Lalita Calabria and Stephen Sharrett collecting population
genetic samples of Pseudocyphellaria rainierensis at Staircase in
Olympic National Park in June 2022. PHOTO: A. RESTREPO

We identified a substantial (9%) overall decline in the spe-
cies across Washington during revisits to known occurrences.
The observed decline is especially concerning given that almost
half of the occurrences where we did not relocate P rzinieren-

sis were located within National Parks and Wilderness Areas,
public lands protected from logging. Our findings from revisits
were reported to the Washington Natural Heritage Program,
and the State conservation rank for P rainierensis was changed
from secure (S4) to vulnerable (S3) in Washington in 2024
(Miller and Fertig, 2024). Overall, this portion of our research
highlights the importance of continuous, long-term monitoring
of rare and threatened species, while emphasizing the invalu-
able role that public institutions and community science initia-
tives play in supporting regional conservation efforts.

Our examination of the population genetics for P rainie-
rensis revealed that populations in Washington have similar
and low levels of genetic diversity, and that most populations
exhibit strong population differentiation and higher rates of
clonal reproduction. Landscape genetic analyses identified three
distinct genetic clusters of 2 rainierensis in Washington State,
and gene flow among populations may be limited by climatic
variation rather than geographic distance. Genetic diversity
can enable adaptation to environmental changes. Given the
low levels of genetic diversity we observed across 2 rainieren-
sis populations and the importance of climatic conditions for
establishment during dispersal, it is essential that we preserve
highly connected suitable habitat areas, such as wilderness and
late-successional forest reserves (LSR). Using forest connectivity
models, a recent publication by Halsey (2024) illustrated how
the conversion of timber harvest forests to LSRs facilitates the
development of cool microclimates that make forests resilient
to climate change and wildfire and would likely serve as refugia
for P rainierensis. Moving forward, we plan to conduct a series
of adaptive genetic analyses to understand the specific climatic
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conditions that different P rainierensis populations are adapted
to and how those populations will respond to the changes we
all face under climate change.

Cumulatively, this research represents the first-ever study
to address common gaps in the conservation knowledge of a
lichen species associated with old-growth forests in the Pacific
Northwest. Moreover, it provides the first comprehensive look
at the status, health, and resilience of P minierensis populations
in Washington State. We hope that this research will guide
further efforts to preserve and protect lichen biodiversity both
regionally and globally.

This research would not have been possible without the financial
support of the Washington Native Plant Society, and I would like
to extend a huge thank you to everyone who supports the WINPS!

1 am eternally grateful for the support of my mentors, Lalita M.
Calabria and Jessica L. Allen, PhDs. I also thank Silas Cranmer,
Britt Glenn, Andrew Restrepo, John Villella, and Franny Waldear
Jfor their contributions to the field and laboratory work essential to
this research.
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Sword Fern Die-off in the

Puget Lowlands

by Kaiss Jarrahy, Ben Schilpp, Timothy Billo, Ph.D., and
Paul Shannon

In 2014, a pure stand of sword ferns (Polystichum munitum)
died in the heart of a rare remnant of old-growth forest in
Seattle’s Seward Park. Only a few months passed between the
appearance of first symptoms and the subsequent 90% mortal-

ity of all the sword ferns in a quarter-acre area.

g ; N : N {
B A
Sword ferns, famously robust and long-lived, dead and dying in
Seward Park’s old-growth forest. PHOTO: Paul Shannon

By late 2014, the Friends of Seward Park (FoSP) grew con-
cerned by this die-off. The affected region grew concentrically
at about 100 feet per year in the following two years. No other
species showed any signs of decline. Sword ferns have been
dying at Seward ever since, leaving holes in the ecological fabric
of this 120-acre, 500-year-old urban Douglas-fir (Pseudotsuga
menziesii) forest. Thanks to the work of University of Washing-
ton students and numerous citizen observers, the sword fern
die-off phenomenon has now been documented at 50 other
sites in the Puget Lowlands of Washington state.

Based on these alarming observations, we immediately
asked, is the die-off novel and is it consequential? For example,
if all sword ferns at a site were a clonal group, perhaps they
could all die in the same year due to normal senescence. But
we know clonality in sword ferns is uncommon. Furthermore,
what we see in the field is mortality progressing outward con-
centrically from an affected site, year after year, which is more
characteristic of a disease agent.

No comprehensive study of sword fern life history has yet
been published. Background sword fern mortality rates are
unknown. But we do know that sword ferns typically colonize
disturbed ground under an open sky, such as after fire or flood.
Once established, they rarely reproduce and are very long lived.
Polystichum genus systematist David Barrington, in a personal
communication, offers:
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1 very much like the idea that they are old individuals, estab-
lished at a remote time when there was disturbance in the forest.
Fire would create such a disturbance. As to age, 1000 years is not
out of the question, possibly much longer. But there are no data
at all for deciding. There are very few sites for the establishment
of new plants via gametophyte in the stable mature forests of the
Northwest, though a single treefall would create such an opportu-
nity. Polystichum munitum is essentially unbranched, which lends
support to the idea that the populations are made up of indepen-
dently originated individuals, not fragments of some giant clone.

This sketch of sword fern life history, and the findings we
present below, suggest that the mortality we report here is
highly unusual, could be related to anthropogenic factors, and
is driven primarily by a pathogen or a perturbed microbiome.
The loss of this foundational Douglas-fir forest understory
species, in combination with the very slow subsequent natural
regeneration of bare ground beneath a closed canopy, means
that sword fern mortality potentially poses a threat to overall
forest health by setting up a cascade of degradation. Shock-
ingly, after 10 years, in the initial half acre die-off zone at
Seward Park, natural regeneration (not including our own

(" Sea Star Wasting Disease (SSWD) )

The recent identification of the cause of Sea Star Wasting
Disease (SSWD) is instructive. A similar approach may be
needed with the sword fern die-off.

In the case of SSWD, billions of sunflower sea stars (Pyc-
nopodia helianthoides) as well as many other sea star species
were lost to an unknown infection between 2013 and the
present. Losses in this keystone species led to a sea urchin
population explosion and then to broad declines in kelp
forests. A causal virus was proposed in 2014 but dismissed in
2018.

In 2025, after more than a decade, the answer was found.
University of British Columbia researchers extracted coe-
lomic fluid from an affected sea star and identified a bacte-
rium, Vibrio pectenicida, via DNA sequencing. Subsequent
introduction of this bacterium into unaffected sea stars
caused disease and death. The authors predict that by identi-
fying the pathogen, recovery of sea stars and their ecosystems

now becomes possible (Prentice et al. 2025). )

N

attempts at experimental restoration) consisted of only five
fringecup (Zellima grandiflora) plants. This raised the pos-
sibility that without our intervention, a process of cascading
understory degradation might in fact be underway.

Given the above observations, and the fact that to the best of
our knowledge this blight is novel, we hypothesize that 1) there
is a pathogen, 2) a cascade of degradation might be underway,
and 3) this might not be limited to Seward Park (although
comparative studies elsewhere certainly also contribute to
understanding 1 and 2). To investigate our hypotheses, we set
about making observations, running experiments, and collect-
ing regional reports.

2015: No Evidence of Phytophthora Infection

Washington State University plant pathologist Marianne El-
liott worked with us closely for two years pursuing the initially
most plausible explanation for the blight: that a non-native
species of Phyrophthora (fungi-like plant pathogens sometimes
called water molds) had been unintentionally introduced to the
forest. Marianne has published widely on Phytophthora spp. and
recently analyzed the unintentional introduction of pathogens
from regional Pacific Northwest native plant nurseries. In her
2015 visit to the initial sword fern die-off site (which we call
Ground Zero) at Seward Park, Marianne noticed a number of
dead western redcedar (7huja plicata) saplings (of the 10,000
bare root cedars planted across Seward’s forest in 2011, less
than a dozen are known to have survived).

Marianne hypothesized that in the planting of these western
red cedar saplings, Phytophthoras may have been introduced to
Seward Park’s forest.

We brought samples of healthy and affected sword ferns to
the WSU Puyallup lab over a two-year span that Marianne and
her staff used to attempt to culture Phyrophthora species. At the
conclusion of these two years, no Phytophthera were found, and
Marianne concluded that Phytophthoras were unlikely to have
caused the sword fern blight.

2018: The 36 fern (3x12) Nursery Fern 4-year
Experiment

Our observations suggested two contrasting modes by which
infection of the presumed pathogen may travel: contiguous
spread and “leaping.”
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Frond Counts May 2022 (50 months)

15

fronds per fem

ADZ GZN GZ5

Median frond count of 12 ferns planted into the active die-off zone (ADZ) drops from 3 to 2, while unaffected ferns, planted in two lines of 12
into the original Ground Zero (GZN, GZS) continued to produce a normal healthy number of fronds each year. The presumed pathogen is no

longer active at GZ.

We conducted a four-year field experiment focusing on

contiguous spread. Our support for leaping spread is anecdotal:

we regularly see fern mortality emerge in distant parts of the
forest, with no obvious animal vector, water flow, or nearby
pre-existing infection.

In January of 2018, supported by Seattle Parks, FoSP plant-
ed 36 young nursery-grown sword ferns at and near Ground

2

The typical 8-year progression from first symptoms to moss-covered crown. In regions with more than 50" of rain,

this progression may happen more quickly. PHOTOS: PAUL SHANNON

Zero in Seward Park, divided into three lines of 12 ferns each:
two lines planted at Ground Zero, and one line planted just
north of what was then the boundary of the expanding die-off
region. We hypothesized that the agent of the die-off was no
longer active at Ground Zero, but was likely to be active and
virulent at the die-off’s leading edge; if correct, the Ground
Zero plantings would survive, and the twelve northerly ferns

would show decline.

All 36 ferns were
planted with the same
method and all were
watered weekly dur-
ing summer drought,
two liters per plant for
three summers. Now
seven years later, all of
the Ground Zero ferns
are thriving, whereas
ones in the northern
line (active die-off zone,
ADZ) are 70% dead.
Mortality in that group
appeared in the first
year. Fern mortality
within the forest has
since spread far beyond
this 2018 boundary.

New frond (fiddle-
head) production is a
: : proxy of plant health, so
' ., i for four years in spring
Balmld | : we counted new fronds.
The continued emer-
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gence of new fronds in ferns planted at Ground Zero leads us to
conclude that the active agent that killed Ground Zero fronds in
2013 is no longer present there. This suggests that the agent did

its work, traveled on, and currently has no direct path by which

to reinfect these new Ground Zero ferns.

The agent may yet return in an instance of leaping spread, or
via contiguous spread if restoration re-establishes a path from
an active die-off site.

2018: The “Beer Bottle” Experiment

We conducted an informal experiment looking for water-
borne transmission of the presumed pathogen. We cut twelve
complete fronds from the forest, nine of them from healthy
plants, three from dying plants. Six casually cleaned beer bottles
were filled with tap water. Three bottles then received healchy/
healthy frond pairs. Three bottles received healthy/affected
frond pairs. We watched the ferns for three weeks, photograph-
ing them to keep a record.

After three weeks, in the healthy/affected bottles the healthy
fronds looked like the diseased fronds: wilted, starting to turn
brown. Meanwhile, in the healthy/healthy pairings, there was
no difference between the fronds in the pair, (i.e., they both
remained relatively healthy) and the two fronds in the healthy/
healthy pairing were distinctly different from those in the
healthy/unhealthy pairing. This is consistent with the possibili-
ty that there is a waterborne pathogen which had moved within
the bottle from the affected frond to the healthy one, but also
cannot rule out other hypotheses such as airborne transmission
or direct frond to frond transmission.

November 2019: A More Rigorous Transmission
Experiment

With funds donated from Seattle’s 100 Women Who Care,
FoSP hired forest ecologist Dylan Mendenhall to improve
upon the “beer bottle” experiment, testing for possible patho-
gen transmission with more rigorous laboratory protocols in
the University of Washington Center for Urban Horticulture
greenhouse. Mendenhall replicated the findings from our pre-
liminary “beer bottle” experiment. We quote from the abstract
of his report below:

The regional decline of sword ferns (Polystichum munitum) in
the Puget Sound lowlands remains unexplained... We used sword
fern fronds as a bioassay in a paired-sample greenhouse experiment

4 )
Time-lapse Photography on the
Windfall Trail (2022 to present)
We set up a Chronolog photography station to track die-
off on the Windfall Trail. 350 forest visitors have contributed

550 photos over three years. Chronolog’s software and web-
site, which costs $100 a year, makes it easy to upload photos,

of the same scene, which are assembled into a time-lapse

series, visible at www.chronolog.io/site/SEW101.

. J

to determine if symptoms could be transmitted from symptomatic
Sfronds to healthy fronds with water as a shared medium. After

5 days, fronds in the infected treatment group were significantly
more desiccated and had significantly lower foliar moisture content
than fronds in the control group which were grown in water with
apparently healthy fronds. We were not able to identify whether the
causal agent was transmitted through physical contact, an aboveg-
round vector or through the water. (Mendenhall et al. 2019).

While we were not able to identify the precise mechanism
of infection, the finding that infected ferns fail to take up
water (despite being placed in water), thus becoming dessi-
cated, is important. It suggests that the putative pathogen acts
within the vasculature of the frond. Mendenhall et al. (2019)
conclude:

...our results suggest that a vascular pathogen is present in the
Jfoliage of sword ferns located at the edge of an active die-off site in
Seward Park.

A vascular pathogen would make the ferns particularly
susceptible to stress during the dry summer months. We
have conducted ecophysiological experiments demonstrating
that in fact, healthy sword ferns do experience physiological
stress during the summer, but recover once rains start in the
fall (Kildisheva et al. 2019). In our experience, infected ferns
do not recover, however, and eventually fail to produce new
fronds, leading to death within a few years. While we have not
experienced a trend of unusually low rainfall rates in the last 15
years, we have experienced at least a decade of unusually warm
summers across the Pacific Northwest (Climate.gov 2021),
potentially pushing infected ferns to the brink. Vascular stress
can also be caused by sucking insects such as thrips. With the
help of University of Washington entomologist Patrick Tobin,
we have looked for but not found any thrips (or other insect
outbreaks) on sword ferns in our study site.

2020: A Documentary Film

Having failed after seven years to attract researchers and
funding for sustained, multi-disciplinary study of the die-off,
and still witnessing the ongoing spread of mortality, Friends of
Seward Park (FoSP) hired filmmaker Daniel Harm to make a
documentary (https://www.youtube.com/watch?v=NRIrcbBItVQ)
about the problem. Among the many virtues of Daniel’s film is
testimony from distinguished Pacific Northwest forest ecologist
Jerry Franklin (transcript edited for concision):

“You have to start with a hypothesis and the hypothesis is that
it is a pathogen ... one of the most important opportunities they
have is to pursue this question of what’s causing the mortality of the
sword fern, a really, really important understory species throughout
the Douglas-fir region. We need to know whats going on there,
what factors are involved, whether or not a pathogen is involved,
and if [so] ... we need to deal with that in order to avoid having it
spread. Thats one of the very best opportunities, to do good both for
the park itself and for the region as a whole.”
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UW Puget Lowland Sword Fern Survey, Summer 2025. Guided by 200
iNaturalist reports (red) and focusing on the intersection of those
reports with Washington State Parks, 55 sites were assessed with

a standard protocol. Brown circles have high sword fern mortality,
diameter proportional to dead fern count. Green constant-sized
circles indicate healthy sword fern sites. Full map, narrative, data and
download at https://pshannon.net/fernSurvey2025.

Summer 2025: A Regional Survey of the Puget
Lowlands

We started an iNaturalist project in 2018: “Western Sword
Fern Decline in the Pacific Northwest” to which 200 reports
have been contributed. Many of these are credible and most
of them display symptoms similar to what we see at Seward
Park. These reports indicate the presence of the sword fern
blight beyond Seattle’s Seward Park. To confirm the reliabil-
ity of these reports and the extent of die-off, two University
of Washington fourth-year Environmental Studies students,
Kaiis Jarrahy and Ben Schilpp, travelled 966 miles across the
Puget Lowlands in June and July 2025 surveying for sword fern
die-off and quantifying the extent of die-off in a strategic way.
They examined sites that had been previously reported through
iNaturalist, in a strategic way. This was not a systematic gridded
search for the blight, nor a regional randomized search, but an
attempt to survey all known credible reports from our iNatural-
ist project along with lowland forested Washington State Parks
(we had permission to work in all of Washington’s state parks).
We now have reproducible reports from all sectors of the Puget
Lowlands, definitively establishing that the blight is not simply
a phenomenon of Seward Park’s urban old-growth forest. Their
work also creates a baseline useful for the future if tracking the
phenomenon over time is pursued.

Asubsetof thedata 1 ojeyde 48.65382
1llust.rates the proto.col, Longitude 19,4898
applied to a large die-off
site in Larrabee State Park | Date 2025-07-07
south of Bellingham. See | Time 23:48:18
Table 1. Elevation 212
2025: Seward’s “Split | Area 2074
Site”: A Natural Slope 26
Experiment in Sword | Aspect 263
Fern Mortality Canopy Type Mixed

The site provides a Canopy Density 60
natural experiment. The | Healthy Fern Count 23
two adjacent halves have | ¢; 1 or Dead Fern 73
apparently identical Count
abiotic conditions, are -
nearly equal in fern den- Mortality Type 1 >
sity and count, have the Mortality Type 2 1
same slope and aspect, Mortality Type 3 50
have no obvious canopy | Mortality Type 4 7

differences and are Table 1: Die-off at Larrabee State Park
separated only by a fallen

Douglas-fir log which, in

the site, has a ground clearance averaging three inches allowing
easy passage of air, insects, small mammals and rainwater below
it. There are 39 ferns, 21 on the east, 18 on the west. Most east

ferns are dead (18/21). All west ferns are healthy.

The remnant dead fern crowns indicate that mortality struck
here about five years ago. This summer a few of the previously
healthy ferns west of the log show their first signs of blight. On
the affected half-site, the survival of 3 of 21 ferns (14%) fits
our informal sense that even in heavily affected pure stands,
perhaps due to genetic variability, 10% of a pure stand typically
survives the blight.

A simple chi-square calculation shows that the die-off rates
on each side of the log are significantly different from each

ootPecker oo il

s

A natural experiment, where nature presents constrasting outcomes
from side-by-side, ostensibly identical situations. Here a fallen
Douglas-fir, which does not touch the ground as it separates the two
halves of this site, may somehow protect the left-side ferns from the
presumed pathogen. PROGRAMMING BY PAUL SHANNON
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other (p <.001), i.e., it is extremely unlikely this contrast hap-
pened by chance.

Four soil samples were collected on each subsite to a depth
of three inches. These were pooled to create two aggregate
samples, one for each side, and sent to EarthFort of Corval-
lis Oregon for analysis. There is a lower abundance of fungi,
bacteria, biological carbon and nitrogen on the east (dead) side,
as compared to the west (healthy) side. Due to the two sides
being contiguous, on the same soil type, and with identical
(nearly flat) slope and aspect, the contrasting values across
the two sides are likely to be the result of east side fern mortal-
ity rather than its cause. See Table 2.

E w
(dead) | (alive) | Range
Moisture 11 10.78 20to 80
pH 5.8 5.9 55t09
200 to
Electrical Conductivity uS/cm | 30 10 1000

316.65 | 726.54 | > 600
352.65 | 408.68 | > 600

Total Fungi ug/g
Total Bacteria pug/g

Total Fungi to Total Bacteria
Ratio

0.92 1.78 >1

Biological Carbon ppm 329.66 | 567.61 | >600
Biological Nitrogen ppm 39.56 | 52.98 >70

Biological Carbon to

. . . . 833 10.71
Biological Nitrogen ratio

> 8.57

Table 2. Soil tests performed by EarthFort of Corvallis Oregon. www.
earthfort.com

Current Project: California Plant Pathology Lab

The UW students did a literature search as part of their
summer regional mortality survey. One recent publication
they found by nematologist Sergei Subbotin of the California
Department of Food and Agriculture’s Plant Pathology lab,
describes a new genus of nematode parasitizing sword ferns on
the Olympic Peninsula. FoSP contacted Dr. Subbotin, re-
ceived a warm welcome, and an offer to study the problem. We
shipped samples to the lab on October 13%, 2025 and heard
back on December 3%, 2025 from Dr. Cheryl Blomquist, a col-
league of Subbotin: “Based on floating fern cross sections under
the microscope...we see changes in the fern vascular system over
time...It really looks like a pathogen that is an obligate parasite.
We are working...to get a sequence right now,” she said.

Current Project: Adaptive Restoration Planting

Two members of FoSP are Green Seattle Partnership forest
stewards. Learning over many years that native plant restora-
tion can be a hit-or-miss affair, we have developed a strategy of
“adaptive restoration”, in which bare ground is prepared a year
or two in advance with deep (12 inch) mulching, followed by
planting of native species for which five years of tracking data

indicate have high survival even in the absence of summertime
watering. One current preparation and planting effort—of a
half-acre mid-forest site at Seward with 601 dead fern stumps —
is documented here: https://pshannon.net/splitSite2025/.

Conclusion

A decade of work on sword fern mortality at Seward Park
and in the Puget Lowlands establishes the pathogenic nature of
the blight and its regional distribution. Our work has led to the
recent and most welcome collaborations which we hope will
contribute to the improved health of the rare urban old-growth
forest of Seward Park (now 500 years old), such that it remains
a thriving natural community 500 years from now. Ultimately,
we hope that what we learn from Seward’s forest will be useful
throughout the region.
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Work Starts to Produce
Flora of the Pacific Northwest,

3rd edition
by David E. Giblin, University of Washington

Herbarium, Burke Museum

In 2017, my colleagues at the University of Washington
Herbarium, Burke Museum and I submitted the manuscript
for Flora of the Pacific Northwest, 2nd edition to the University
of Washington Press for publication in Fall 2018. This was a
long-overdue revision, given that 45 years had passed between
publication of the two editions. At the time we thought that it
would be 10 years before the book would need to be updated.
Well, here we are in 2026 and our prediction for the need of
a third edition has proven accurate based on the number of
changes to our flora that have accumulated since 2018.

Figure 1. Two new species described from Washington'’s flora since publication of Flora of the Pacific Northwest,
2nd edition: Ranunculus basalticus (basalt buttercup) and Lomatium refugianum (refuge biscuitroot). PHOTOS:

DAVID GIBLIN (L) AND ADAM SCHNEIDER (R)

University of Washington Herbarium researchers alone have
described or are in the processing of describing more than a
dozen new taxa (species, subspecies, or variety) from our flora
region (Figure 1). Moreover, our field work, along with that of
our colleagues at herbaria across the Pacific Northwest, have
documented existing species, both native and introduced,
that are new to our flora region. Many of those finds, along
with significant range extensions that are not included in
Flora of Pacific Northwest, 2nd edition, have been published
in the scientific journal Madrono (https://calbotsoc.org/home/
about-madrono/).

In addition to our local taxonomic and floristic research,

that impact our knowledge of the Pacific Northwest flora. For
example, two commonly encountered genera in the Rosaceae,
Horkelia and lvesia, are more correctly treated as belonging to
the genus Porentilla (cinquefoils). Consequently, keys need to
be revised to accommodate these changes, and the updated
names need to be added to the book (e.g., fvesia gordonii
becomes Potentilla gordonii and needs to be inserted into the
Potentilla key).

Collectively, all these distribution updates and taxonomic
changes mean that we currently do not have a book that allows
us to idendify all the known wild-growing, native and non-na-
tive plants in our region. This becomes particularly problematic
for land managers responsible for conserving rare plants or con-
trolling potentially invasive non-native species. Additionally,
because Flora of the Pacific Northwest, 2nd edition is used in un-
dergraduate plant taxonomy classes throughout the region, we
fall short in providing the next generation of botanists with the
most contemporary taxonomy for understanding the region’s
vascular plant diversity.

The time and effort to
publish a 3rd edition will
be less than that required
for the 2nd edition, but it is
still substantial. We estimate
the project to last 18-24
months, require approxi-
mately 20% of the book
to be updated, include an
additional 75 new illustra-
tions, and add 20-30 pages
of new text. We hope to
have the same level of sup-
port and interest that made
producing the 2nd edition
successful. Please contact
David Giblin (dgiblin@
uw.edu) with questions or to
learn more.

David Giblin is Collec-
tions Manager and Research
Botanist ar the University
of Washington Herbarium, Burke Museum. David is lead editor
and co-author of Flora of the Pacific Northwest, 2nd edition. He
conducts field and collections-based research on the taxonomy and
distribution of Pacific Northwest vascular plants.

ongoing molecular systematics research across the globe has im-
proved our understanding of evolutionary relationships in ways
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David Douglas, Botanical
Explorer: Part 4, The Legacy of
David Douglas

(continued from the previous issue)

by Ed Alverson

David Douglas’ legacy is cemented by the very tangible
results of all his seasons in the field, especially in the Pacific
Northwest and California, and to a lesser degree South Amer-
ica, Hawaii, and central Canada. As noted in previous entries
to this series, Douglas brought over 600 vascular plant species
to the attention of European '
science.

‘The Appendix (available
online at https://www.wnps.
org/content/documents/edito-
rial-comm/douglasia/Dougla-
sia_2026_50_01_spring_Doug-
lasLegacy4.pdf) is apparently
the first attempt to fully
document Douglas’ botanical
contributions, and has been
compiled from a variety of
sources, including published
floras and online databases.
While Mitchell and House
(1999) included an appendix
listing 425 plants discovered,
introduced, or named by
David Douglas, they spe-  ris douglasiana. ILLUSTRATION: CURTIS'S
cifically indicate that the list, BOTANICAL MAGAZINE
which had been compiled
by Glasgow Botanical Gardens, includes only Douglas’ better-
known plants, and the taxa are not distinguished by their con-
nection to Douglas’ role.

The list here may be considered as a preliminary analysis, as
other archives, not yet tapped, may provide further informa-
tion. Also, the numbers will invariably fluctuate with future
scholarship to clarify nomenclatural priority and species de-
limitations, so if there is ever to be a “final” list, it will likely be
long in the future.

Douglas introduced about 200 species of plants to cultiva-
tion with the packets of seed and roots he collected in the wild
and shipped back to Britain. This may be an undercount, as
our source is an appendix in his journal that was published 80
years after his death (Douglas 1914), and it may be that the

actual contents of Douglas’ seed packets were not well archived.

He is credited with describing over 140 species of vascular
plants, though in many cases his names and descriptions were
left in manuscript form, to be brought into print later by other
botanists.

Douglas was also responsible for naming three genera,
Garrya (Garryaceae), Hosackia (Fabaceae), and Triteleia (Aspar-
agaceae). According to my current tally, he has 47 recognized
vascular plant taxa named in his honor, as well as one moss.
An additional 45 taxa (not listed here) were named in Doug-
las’ honor but are no longer recognized, either because species
boundaries have changed, or older names have come to light
and thus have priority. In some cases the common names still
honor Douglas; an example of this is the Douglas-fir (Psex-
dotsuga menziesii).

Douglas collected type specimens, the specimen upon which
a species is founded, for over 500 species, which includes most
if not all species named for Douglas (eponyms); taxa for which
Douglas was the author (though the level or generic placement
may have changed since then); as well as many additional spe-
cies that were studied and named by a wide network of British
and European botanists. Douglas also collected animals, and
two species of mammals, the Douglas squirrel (Zamiasciurus
douglasii) and the Pygmy Short-horned Lizard (Phrynosoma
douglasii), are named for him.

Another way to reflect on Douglas’ legacy is to consider his
place in the world in which he lived. In the chapters of this
biographical essay, one can see that Douglas the botanist was at
the center of a series of paradoxes that portray both the promise
and problems of the 19% century.

Though written 200 years ago, Douglas’ journal is still very
readable. Reading it makes one wonder how a working-class
boy, of humble origins, whose native language must have been
Scot’s English, became such a skilled writer of standard English.
This is especially curious given the class restrictions prevalent in
British society at that time that limited access to elite educa-
tion. One has to suspect that there was genius at play. Certain-
ly, we are the beneficiaries of his talents.

The scientific world that Douglas operated in was a prod-
uct of the Enlighten-
ment, but transitioning | |
toward the Victorian
era. His adventures in
and observations of wild
nature reflect the life of a
Romantic, as Romanti-
cism as a world view was
influential in Britain and
Europe at this time, in
part a reaction against
the emphasis on rational-
ism and commerce of the
Enlightenment. This is
demonstrated by passages
from his journal, such
as his perception of the
landscape upon his initial

Pseudotsuga menziesii, originally
published as Pinus douglasii.
ILLUSTRATION: DESCR. OF THE GENUS PINUS

arrival at Fort Vancouver

in 1825: “The scenery
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from this place is sublime - high well-wooded hills, mountains
covered with perpetual snow, extensive natural meadows and
plains of deep fertile alluvial deposit covered with a rich sward
of grass and a profusion of flowering plants” (Douglas 1959).

While Douglas’ most important legacy is scientific docu-
mentation of the western North American flora, his mission
was essentially mercantile, to document and collect new species
of plants for British gardens and to provide profits to British
nursery businesses that received Douglas™ seeds.

Douglas’ biography shows that he was a sensitive documen-
tarian of indigenous cultures, but was also a representative and
beneficiary of imperialism and colonialism, which severely
impacted these cultures.

Douglas helped to introduce the temperate world to a
unique flora, but at the same time he was also a part of a move-
ment that we can see, from our present-day perspective, has led
to ecological destruction and the homogenization of the world’s
fHoras.

While it is easy to think of David Douglas as a botanical
hero, his legacy is both more complicated and more interesting
than a rather one-dimensional story of the botanist-explorer
as hero. We still have much to learn from the life and times of
David Douglas, about the historic landscape, and the way it has
come to be what it is now.

Literature Cited
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nist. Arum Press.

Douglas, D. 1959. Journal Kept by David Douglas During his
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Ed Alverson currently works as the Natural Areas Coordinator
for Lane County Parks in Eugene, Oregon. Ed has a BS in Biol-
ogy from The Evergreen State College and a MS in Botany from
Oregon State University and has worked as a field botanist and
stewardship ecologist in the Pacific Northwest for 45 years. Ed has
also authored or co-authored more than 50 popular and scientific
articles on a variety of botanical and ecological topics, from plant
taxonomy and ecology to botanical history and exploration. This
essay was prepared for the “Plant Hunters” project, which was
convened by Art Kruckeberg and Rhoda Love.
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Support Our Work

The Washington Native Plant Society depends on your
support to deliver the mission of the society. Your help can
make the difference and sustain the impact of WNPS into
the future.

Become a Member

Join our community of plant lovers and be the first to learn

about the programs in your area. Contact the office or go

online at www.wnps.org/store-membership/membership.

Donate Online

You may donate any amount online through our secure

website at www.wnps.org/donation/make-a-donation.

Donate through Your Workplace

* Workplace giving is an easy way to support WNPS.

* Benevity Giving Portal—If your employer is registered
with Benevity, your gifts to WNPS could be matched by
your employer.

* Washington State Employees may donate through the
Combined Fund Drive—CFD # 0315051.

* King County Employee giving—WNPS agency code #9600.

* Workplace matching gifts: Your employer may offer to
match your charitable donations.

WNPS Endowment Fund Giving

Endowment gifts are kept as permanently restricted funds as

designated by the donors. This fund provides annual distri-

butions that support the WNPS Grant programs in Research

and Plant Inventory, Conservation, and Education. Dona-

tions may be made in the following ways:

* Online at www.wnps.org/donation/endowment.

* By mail: Please make checks payable to WNPS Endow-
ment Fund.

Make A Planned Gift
Making a gift through your estate is a powerful way to
express your values, care for the earth, and ensure a last-

ing impact. “One generation plants the trees, another gets the
shade.” —Chinese Proverb

Here are examples of how to make a planned gifi:

* Name the Washington Native Plant Society in your will.

* Make the Washington Native Plant Society a beneficiary
to your IRA or life insurance policy.

* Name the Washington Native Plant Society as the benefi-
ciary of a charitable remainder trust.

Make a Contribution with Stock

WNPS can now support a transfer with a brokerage account.
Contact the WNPS office for our FAQ sheet that provides
information to share with your broker.

Learn all the ways you can support WINPS at www.wnps.org/
donate. For more information on giving options, call the
WNPS office 206-527-3319, or email wnps@wnps.org.

- J
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Douglasia 2025 Donor List

WNPS would like to gratefully
acknowledge the following
members and supporters, whose
generous donations make the
programs of WNPS possible, and
keep our voice strong on the
behalf of native flora and habitats.

Donations and Tributes received
in 2025, between January 1 and
December 31, 2025.

Donor Tributes 2025

In Honor of Julie Allen
Monica Van de Vieren

In Honor of Allison Born
Scott Leutner

In Honor of Heather Boyce
Rebecca Bozarth

In Honor of Bill Brookreson
Gail Sklar and Howard Cohen

In Honor of Reggie Cambronero
and Louis Lee
Louis Lee

In Honor of Donna Franklin
Catherine Floit and Steven Schneider

In Honor of Marsha Hollingsworth
Pamela Murphy

In Honor of Rio Montana
Phillip Osborne

In Honor of Julie O’'Donald
Toni Natoli

In Honor of Our Ancestors
Janine Ragucci

In Honor of South Sound Chapter -
Cyndi and Regina and the hikes
Anonymous

In Honor of Chris Thorn
Christy Reynolds

In Honor of Nancy West
Nancy and Wendy West

In Memory of Julie Allen
Monica Van der Vieren

In Memory of Deborah BanDrosky
Douglas N. Reynolds

In Memory of Michael Bonoff
Jane B. and Keith Wentworth

In Memory of Gerald Leslie Buss
Kyoko Elizabeth Tachikawa

In Memory of Glendon Patrick
Carney

Elizabeth Carney

Joseph Cates-Carney

In Memory of Mabel Crittenden
Kathy Riley

In Memory of Professor Fred
Johnson, University of Idaho
Art Zack

In Memory of James L. Johnson
James L. Johnson and Marily Kenney

In Memory of Don Knoke
Noel Knoke

In Memory of Terri Knoke
Sue D. Freiberg
Mark Mease

In Memory of Dixie Llewellin
Carol Baker

John Conley

Betsy Cooper

Chris Cooker and Cheryl Wallace
Linda Kay Landkammer

Heidi Matten

Jim and Christy Messmer

Carol Anne Modena

Sarah Muirhead

John and Nancy Rowe

Fayla Schwartz

Forest Shomer

In Memory of Lou Messmer
Helen M. Hepp

In Memory of David Moberg
Kris Moberg-Hendron and Lars
Hendron

In Memory of Ken R. Montgomery
Tom Strid

In Memory of Margaret M. Morris
John Ken Tolonen

In Memory of Willow Oling
Anonymous

In Memory of Alice Richter
Bette Santos

In Memory of Dana Roberts
Carol Anne Modena

In Memory of Clara N. Szabados
Clarissa Szabados-Mish

In Memory of Dr. Ron Taylor
Steve and Jody Caicco

Endowment Gifts
Rodney Brown

Franja Bryant

Elizabeth Carney

Diana Dundore

Gary Smith and Jean Yee
Margaret Pearson

Estate Gift Recognition
Kathleen C. Lavallee
Carol Meadowcroft

WNPS Patrons—$5,000 or

more
Anonymous
Rebecca Bechtold
Microsoft Corporation
Diana Dundore
Jim and Birte Falconer
Heather G. Gordon
Jeanne E. Kleyn
Babs Klee and Ralph Pease
Ronald Martzall
Peter Mason
Linda Sue Park
Douglas R. Reynolds
Gary Smith and Jean Yee
Fred and Ann Weinmann

WNPS Sustaining
Donors—$1,000 or more
Anonymous

Ted Alway and Patricia Ortiz
Carol Baker

Susan and Paul Ballinger

Arlene Bell

Maggie and John Bell-Mckinnon
Scott and Susie Blackstock

Ron Bockelman

Marilyn Boysen

Rodney Brown

Franja Bryant

Keyna Bugner

Steve and Jody Caicco

Cliff and Pauline Cantor

Steven Clark

Ted Crovello

Scott and Kathy Dennis

Virginia Lee and William Ellis

Jim and Birte Falconer

Bob and Judy Fisher

Rebecca Frevert and Desmond Skubi
Thor Hanson and Eliza Habegger
Bill Horder

James Jensen

Babs Klee and Ralph Pease

Noel Knoke

Howard Langeveld

Scott Lasley

Casey Leigh and William Gilmartin
Mimi Margulies

Linda Martin

Brian and Karen McManus

Chris Mealy and Ara Jane Olufson
Mark Mease

Patricia Otto

Robert and Anne Outlaw

Flavio Protasio-Ribeiro

Donald B. and Ann K. Schaechtel
Seattle Garden Club

Teryl Spevak and Pilger Family Fund
Kyoko Elizabeth Tachikawa

Karen Wiese and Carl Wishner
Bruce Williams and Gro Anna Buer

WNPS Friends—$500-$999
Joseph and Megan Albrecht

Gary and Lesley Anderson

Linda Becker and Peter Costantini
Dr. Julia Bent

James and Barbara Brink

Sylvia Burges

Elizabeth Carney

Kevin Carr

Tony Cavalieri

Joan Christ and Tom Everill

Chris Cooper and Cheryl Wallace
Marc and Wendy DesCamp

David Giblin and Julie Monahan
Go Natives! Nursery

Rob Harbour

Trish Hudson and Jarred Glenn
Melanie Ito

Lucie Johns

Julie Kane

Julie Kinder and Kristi Jue

Rich Layman and Lesley McGalliard

Diane McKenzie

Bonnie Orr

Phillip Osborne

Heather Ostmann

Nancy Press

George and Audrey Rasmussen
Family Foundation

Kurt Reidinger

Anne Rowley

Christopher Rurik

Susan M Saul

Mary Scheibler

Sheryl Schmeling

Cindy and Rob Shurtleff

John Sims and Patricia Espedal

Gail Sklar and Howard Cohen

Deborah A. Smeltzer

Hildegard S Stone

Marcia Stone

Curtis Sundquist

George Thornton and Lee Miller

John Ken Tolonen and Margaret
Morris

Donovan Tracy

Dan Tufford

Paul Westerberg

Gina Ylitalo and David Nelson

WNPS Friends—$250-$499

Ellen Aagaard and Matt Corwin

Sharon Alper

William and Barbara Beer

Doug Benoliel

Sharon and Dwight Bergquist-Moody

Carl and Debbie Berkowitz

Van Bobbitt and Sharon Wilson

Mary Ann Booth

Sandra Bowman

Lys Burden

Megan Cathey

John H Conley

Mark Darrach

Sue Dickson

Chris and Mary Diorio

Tanya Demarsh and Al Dodson

Becky and Dick Drew

Nancy and George Dunn

Victoria Dye and Douglas Kelt

Margaret K. (“Kit") Ellis

Nancy Field

Catherine Floit and Steven Schneider

Brenda Fong

Kay Forsythe

Susan D. Freiberg

Wendy J. Gibble

Jane Hansen

Jen Harrington

Barbara Hedges

Beverly and Charles Heebner

Helen M. Hepp

Janka Hobbs

Robert Hogfoss

Laura Hudson

Catherine Hovanic and William
Brookreson

Martha Kintner

Susan Lattomus

Sarah Lawrence and David Lai

Sharon Leishman

28 DOUGLASIA e Spring 2026



Cynthia Lenz

Lynette Machinski

James and Christy Messmer

Sheila Moon

Rita and Bob Moore

Jamie Moran and Margaret
Bovingdon

Pamela Murphy

Christine Mustelier

Carolynne Myall and Sydney
Chambers

Soozie Nichol

Peter F. and Sandy O’Connor

Judith P Oliver and Jacob W. Lehman

Michele Peltonen

Dan and Fran Post

Ray Redd

Michael S Repko

Crilly Ritz

Alexander Robertson

Ralph Thomas Rogers

Daniel Rosenthal

Karen Ruppert

Fayla Schwartz

Joan Simmerman

Julie Snyder

Diane and Greg Stone

Tom Strid

Brenda Sullivan

Mary Swanson and Peter Murray

Mikki Symonds and Flint Orr

Georgia Thurmond

Sandra Trahan

Nathan Ulrich

Cheryl Wagner and Richard Johnson

Barbara Watanabe-Chun

Regan Weeks

Wendy and Jeff Westerlund

Sue Wickham

Fritz Wollett

Carolyn Wright

WNPS Friends—$100-$249
Michael Abbott and Terry Sloan
Jan Agosti

Lisa Aikenhead

Glen Alexander

Rhianon Allen

Lyle Anderson

Stuart Anderson

Suzanne and Marvin Anderson
Tad and Cindy Anderson

Howard and Thais Armstrong
Virginia Arnon

Michelle Asire and Bruce Hoffman
Dave Avolio

Christa Balk

Lenore Barkan and Ronald Urban
Mary Barstad

Jessica and William Bartig
Cynthia Bates

Shawn Baz

Martha Beard

Shannon Beasley-Bailey

Jane Beaven and Dan C. Finn
Kathryn A. Beck

William Belknap

Karen Berntsen

Howard and Sylvia Beuhler

Mary Bicknell

Krissy Biernocki

Janet Bird

Phil and Marilyn Bird

Jean Birdsall

Suzette Birrell

Robert Boekelheide

John Bolivar

Sandra Bonetti and Bruce Spiller

Allan Borden and Norma Kirmmse-
Borden

Madeline Borhani

Katherine Bourbonais and Donald
Ramsey

Mall Boyd

Carol Boyer

Rebecca Bozarth

Chelsea Branchcomb

Kim Brandt

Margaret Bridge

Jeff Britt

Leesa Broker

Melinda Bronsdon

Hugh and Rebecca Brown

Bren Buras-Elsen

Janis Burger

Thomas and Carol A. Burke

Rebecca Burkley

Michael Burns

Margaret Bushnell

Sue N. Butkus

Peggy Butler

Oliver and Eleanor Byler

Matt and Carol Cade

Sally Cahill

Ruth Callard and Nancy Helm

Florence Caplow

Anna Carragee

Laura B Caruso

Joseph Cates-Carney

Mickie Chamness and Duane Horton

Laura E. Chandler

Rebecca and Martin T. Chaney

Ellen W. Chu

Kim Clarkin

Howard Coleman

Janet Coles and Kathy Carsey

Colby Collier

Kenyon and Abigail Cooke

Peggy Cook

Betsy Cooper

Lucy Copass

John P Cordell

Dawn Corl

Jim Corson

Christopher Cox and Jessica Kocian

Lars Crabo

Tracy Cribb

Nancy Daar

Nathan and Kimberly Daniel

Esther and Dan Darrow

Janet Davis

Cheryl and Ralph Dawes

Angela Day

Paul Decker and Deb Rappuchi

Craig and Deborah Dexter

Janice Dodd

Annemarie Dooley and Robert
Richard

Ruthie and Dean Dougherty

Janelle Downs and Randy Kirkham

Emil Doyle and Susan Plunkett

Michael Dryfoos and llga Jansons

Maureen Duane and Chris Sheridan

Peter and Elizabeth Bell Dunwiddie

Kathleen S. Dwyer

Julia Dyck and Douglas Taylor
Stephen Easley

Robert Mark and Diane Eastman
Linda and Julie Eaton

Marianne Edain and Steve Erickson
Jim Edwards

Mark Egger

Bob and Ingrid Eisenman

Leslie Elliott

Carol Ellis

Martha Ellis

Stephen Elston and Marion White
Jane Ely

Alison and Bill Engle

Heidi Engle

Jim Erckmann

Dana Ericson

Ethel Evans and Lenora Ellison
Jim Evans and Leslie Brown
Shelley Evans

Lisa Farin

Matthew Feeney

Lynn Ferguson

Judith Finn

Lucy Flanagan

Mary Foutz

Anne Fox

James Frampton

Don France

Joan Frazee

W. Phelps Freeborn

Donna Frostholm

Sarah Gage

Karen Gardiner

Mary Sue Gee

Ruth Gelsey

Rochelle Giddings

Bob and Jean Gillespie

Marjorie and Thurman Gillespy
Kim Gilmer

Robert Girvin

Jim Goedert

Jill Golden

Pat Gossler

Margarette Grant

Sharon Grant and Steve Ghan
Patricia Gritman

Tom Groesbeck and Robin O’'Quinn
Candice Guth and David Pogel
Roger Haick and Deidre McAuliffe
Julia and Lewis Haldorson
Jeroldine Hallberg and Frank Lacey
Cleveland Hall and Mr. Lafe Lawyer
Dave and Sandy Hanower
Wayne Harpel

Stephen and Mahina Hawley
Rebecca Hazen and Linda Steen
Elise Hemenway

Bryan Hennessy

Marilee Henry and Jeff Thorson
Jurgen Hess

Phil Hess

Jackie Hightower

Amy and Steve Hill

Marie Hitchman

Julie Anne Hopkins

Susan Hosticka

Richard Howland

Shaun Hubbard

Laura Hudgins

Janice Humeniuk

David Hutchinson

Thomas Hutchinson

Ray Izumi

Deborah and Richard Jahnke

James D. Jamison

Debra Jaqua

Mary Jo Jensen and Butch Reynolds

Janice Johnson

Kristen Johnson

Mark and Dorothy Johnston

Victoria Jones

Terry and Tony Jongejan

Julia and Jerry Jose

Phyllis Kaiden

Thomas Kelly

Kathy and Alan Kelso

Mark Kennedy

Jonathan King

Vicki and Jim King

William R. Kintner and Michele
Stafford

Casey Klebba and Carly Jones

Anna Kottkamp and Kate Eyestone

Eric and Laura Kraig

Candace Kramer

Paul and Jeanne Krasnowski

Penny Kriese

Linda Kunze and Gordon White

Leslie Ann Kutz

Linda Kay Landkammer

Mary Lane and Alex Kistler

Julie Langabeer

Judy and Kameron Lantor

Micki Larimer

Jill LaRue and Tom Ettinger

Michael Laurie and Diane Emerson

Gabriel Kearns Lavalle

Raymond Law

Kathleen Learned

John A. Lee

Louis Lee

Suzanne and Will Lee

Barry and Ellen Lerich

David Less

Milly and Keith Lierman

Jaisri Lingappa

Marli Lintner

Laura Lippman and Henry Mustin

Patricia Little and Chris Harmston

Lin Livingston

Walter Lockwood

Michael Longyear

Karen Loro

Julie and Clint Lougheed

Donna Lucas

Cynthia Luksus and William Deters

Caitlin and Jenz Lund

Carol Mack and John Stuart

Russell Maier and Sara Cate

Lisa Maki

Lynda Mapes and Doug MacDonald

Lynn Marek and Richard Stout

Jill and Steve Marple

Therese Martaus

Marcia Martin

Marla Marvin

Carolyn and Larry Mastin

Richard Mathes

Heidi Mattern

Bonnie R Mayer

Florence McAlary

Connie C McCauley
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Natalie McClendon

Wendy McClure

Josh McDonagh

Tara McGown and Kevin Crozier

Bill McJohn

Catherine and Robert Mckee

Alicia McMurchie and Kyle Takagi

Marcia Mellinger and Alex McAlvay

Anne and Jack Middleton

Ruth Ann Mikels And Jim Tuttle

Y. Carol Miltimore

Kris Moberg-Hendron and Lars
Hendron

Carol Anne Modena

Ruth Monahan

Julia Moore

Steve Moore and Jan Demorest

Dottie Moulton

James Mueller and Sandy Fry

Patrick Mulcahey

Janet Murray

Mike and Kathy Murray

Jack Mynatt

Fern Nahele

Glynnis Nakai

Toni Natoli

Angela Nelson

Marianne Nelson

Christine Neumiller

Laura Newell and Shiv Ramdas

Katie M. Niva

Valerie Nosky-Webb

John Nugent

Colleen O'Connor and Kit Oldham

Julie and Gary O’'Donald

Tarn Ohana

Richard G. and Sheila Olmstead

Sarah O'Neill

Barbara and James Orcutt

Amanda Papaefstathiou

Jenifer Parsons

Dennis Paulson and Netta Smith

Mary and Mark Paxton

Kelsey and Sam Payne

Frank Peale and Sandy Bernhard

Kathy Pendras

David Peter

Kathleen Petty

Jeanne Poirier

Sandra Porter

Judith Pottmyer and Michael
Sackschewsky

Nancy Pritchett and Bruce Lund

Pam Pritzl

Rose Quinby

Greg Rabourn

Raj Rakhra

Melonie Ramsey

Kim Rasmussen

Karen Ray

Catherine Reed

Andrew Bay Renaud

Betty Renkor

Wes Reynolds

Susan Ricketts-Arthur and Geoff
Arthur

Jenny Rieke

Debbie and Phil Roberts

Sharon Rodman

Thomas Rogers

Jeanne Rolph

Abby Rosenthal

Patricia Rose

Michael Rossotto

Randall Rothe and Gwen Carlson
John and Nancy Rowe

Judith Rubin

Amy Rusev Dawley

Thelma Ryder

Ernest Santner

Jeff and Allison Schell

Jonathan Schilk and Susan Willhoft
Maureen and Don Schmitz
Darlene Schoenwald

Richard D. Schroedel

Dean and Diane Schwickerath
Heather Scott

David Selk and Terry O’Connor
James and Anne Serles

Lorraine Seymour

Sandy and Julia Shettler

Marian Shinobu

Mary Ann and Steve Simmons
Leni Skarin

Robert and Lillian Slovic

Mary Smidt

Babs Smith

Brian and Cheryl Smith

Bruce and Denise Smith

Randy Smith and Sharon Metcalf
Barbara Snapp

Teresa Sparling

Rosalind Spitzer

Christy and Robin Stebbins
Richie Steffen and Rick Peterson
Robert Steinauer

Peter Stekel and Jennie Goldberg
Heidi Stenner

Andy and Ellen Stepniewski
Ann Stevens

Christine and Kevin Stevenson
Jenny Stratton

Susan D. and Jeffrey Stuart
Susan Swayne

Lene and William Symes
Clarissa Szabados-Mish

Hanne Thiede

Bob Thinnes

James Thomas

Theodore Thomas

Deborah Thompson

Monica Thompson

Anna Thurston

Brenda Tom

Barry J. Trapp

Elena Trindeva

Mark and Brian Turner

Phoebe Tyson

Monica Van der Vieren

Greg and Anita Van Stralen
William and Catherine Vanderwilt
Paula vanHaagen

Sarah Verlinde-Azofeifa

Marilyn Vogel

Jeff Walker

Randena Walsh

Steve Wang and Kathryn Hamilton
Janet Warren and Mark Schmidt
Kathleen M. and Charles T. Watts
Jerry Weatherman

Heather Wendt

Jane B and Keith Wentworth
Bruce West

Dorothy Westlund

David Wilderman and Jeanne
Ponzetti

Molly Williams

Thane Williams

Victorine Willingham

Alex Wilson and Trevor Helgeson

Yvonne Wolman

Connie Wright

Joan Wright

Art Zack

Sharon and Anthony Zoars

Karen Zook

WNPS Friends under $100

Thank you to 1,775 additional
dedicated and supporting
members.

Organization Member
Support

Awesome Club

BFI Native Seeds LLC

Biodiversity Nursery

Bonhoeffer Botanical Gardens

Briarwood Estate

Buck Lake Native Plant Garden

Camas Earth Day Society

Cascade Conservation Properties

Chelan-Douglas Land Trust

Chicago Botanic Garden - Lenhardt
Library

City of Olympia Park Stewardship
Program

Clark Public Utilities

Columbia Basin Conservation District

Cowiche Canyon Conservancy

Dennis Kommer Excavating LLC

Derby Canyon Natives

Dog Woods LLC

Eastside Audubon

Elisabeth C. Miller Library

Essential Gardeners

Flourish NW LLC

Forks Branch Library

Fourth Corner Nurseries

French’s Farm

Friendly Natives Plants and Design

Friends of Camas Prairie Park

Friends of Camp Gallagher

Friends of St. Edwards State Park

Friends of the Columbia Gorge

Friends of the Little Pend Oreille NWR

Garden Cycles LLC

George & Audrey Rasmussen Family
Foundation

Go Natives! Nursery

Good Year Farms

Great Peninsula Conservancy

Habitat Restoration Specialists, LLC

Highline Botanical Garden
Foundation

Hima Nursery

Historical Society of Federal Way

Humble Roots Farm and Nursery LLC

Inland Waters Landscape Services

Jefferson Land Trust

Kittitas County Conservation District

Kruckeberg Botanic Garden
Foundation

L..G.H.T Foundation

Lewis Conservation District

Linda Andrews Landscape & Design

Little Bird Gardens

Local History Room, North Olympic
Library System

Lower Columbia Fisheries
Enhancement Group

Mason County Climate Justice

Methow Valley Interpretive Center

Nature Scaping of SW Washington

Nature Spaces Program - City of
Vancouver

North Olympic Land Trust

Northwest Anthropology LLC

Okanogan Highlands Alliance

Palouse Conservation District

Plants of the Wild

Pollinator Pathway NW

Rebalance Environmental Consulting

Recreation and Conservation Fund

Regenerative Concepts NW, LLC

Restoration Analytics & Design LLC

RH2 Engineering

Rhododendron Species Botanical
Garden

Salish Trees Nursery

Seattle Garden Club

Seattle Light Sculpture

Seattle Public Library Serials Division

SF Botanical Garden Society

SHADOW LAKE Nature Preserve

Shooting Star Gardens

Sleepy Cat Natives

Snoqualmie Garden Club

Spokane Conservation District

Sundquist Nursery

Susan Camp Tree Farm

Tacoma Garden Club

Tapteal Native Plants LLC

The Salish Sea School

Tree Swallow Farm

Univ. of Washington Libraries

Vancouver Bee Project

WACD Plant Materials Center

Washington State Library

Whalescout

Wild Root Landscapes, LLC

Wildflowers Northwest

Wildscape Muse LLC

Wildscape Restoration

Wildscapes Northwest

Wildwood Farm Sanctuary

Winton MFG Compost Works

Woodbrook Nursery

WSU Whitman County Master
Gardeners

Corporate Donors
Adobe, Inc.

Amazon

Boeing

Boston Scientific

Dell

Gates Foundation
Google

Intel

Microsoft Corporation
Moss Adams

Puget Sound Energy
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Washington Native Plant Society State Board Directory

Officers & Elected Directors

(Director’s term follows name)

President*

Casey Leigh 2025-2028
president.leigh@wnps.org

Past President

Gail Sklar 2025-2028
pastpresident.sklar@wnps.org

Vice-President*

Steven Clark 2025-2028
vicepresident.clark@wnps.org

Secretary*

Ashley Shattuck 2023-2026
secretary@wnps.org

Treasurer*

Margaret Toth 2024-2027
treasurer@wnps.org

Directors at Large*

(one vote per person)

Jarred Glenn 2024- 2027
director4@wnps.org

Mike Leigh 2025-2028
director.2@wnps.org

Tina Miller 2025-2028
YEERAdvisory@wnps.org

David Onstad 2024-2027
director.1@wnps.org

Linda Storm 2023-2026
director.3@wnps.org

Chapter Chairs

(one voting position per chapter)

Central Puget Sound Chapter
Geoff Berg
centralpugetsound@wnps.org

Central Washington Chapter
Keyna Bugner
centralwa@wnps.org

Columbia Basin Chapter
Kelsey Kemel
columbiabasin@wnps.org

Koma Kulshan Chapter
Eric Worden
komakulshan@wnps.org

Northeast Chapter
Elliot Robison
northeast@wnps.org

Okanogan Chapter
Dana Visalli
okanogan@wnps.org

Olympic Peninsula Chapter
Fayla Schwartz
olympic@wnps.org

i

' Become a

2 7'

Salal Chapter
Kristin Kloc
salal@wnps.org

San Juan Chapter
Bill Engle
sanjuan@wnps.org

South Sound Chapter
Dawn Dockter
southsound@wnps.org

Suksdorfia Chapter
Nate Ulrich
suksdorfiachair@wnps.org

Wenatchee Valley Chapter
Ted Alway
wenatcheevalley@wnps.org

Standing Committees

Conservation Committee

Jamie Bails*
conservationgrants@wnps.org

Olivia Cope

Kathy Darrow

Emil Doyle

Casey Leigh

Edward Lisowski

Susan Saul

Alec Sorenson

Fundraising Committee

Vacant* Chair

Sarah Gage
botanicalrambles@wnps.org

Denise Mahnke
wnps@wnps.org

Editorial Committee

Jim Kling* Chair
douglasia@wnps.org

Sarah Gage
botanicalrambles@wnps.org

David Giblin - Technical Editor
douglasia_tech@wnps.org

Ellen Kuhlmann

T. Abe Lloyd

Mark Turner - Layout Editor
douglasia_layout@wnps.org

Vacant — Managing Editor
douglasia_editor@wnps.org

Research and Inventory Committee

Erik Ertsgaard* Chair
researchinventory@wnps.org

Kathy Ahlenslager

Elizabeth Binney

Peter Dunwiddie

Eric H. Roalson

Anthony Cavalieri

Education Committee

Janelle Downs* Chair
education@wnps.org

Franja Bryant

Wendy Scherrer

Mark Turner

Mark Watrin

Stewardship Committee

Scott Moore* Chair
stewardchair@wnps.org

Tina Miller, co-Chair

Joe Albrecht

Sarah Verlinde Azofefia

Jarred Glenn

T. Abe Lloyd

Bernie McKinney

Rita Moore

Linda Shephard

Allan Richardson

Steve Richmond

Cynthia Updegrave

Executive Committee
Casey Leigh
president.leigh@wnps.org
Steven Clark
vicepresident.clark@wnps.org
Margaret Toth
treasurer@wnps.org
Tina Miller
yeeradvisory@wnps.org
Bill Engle
sanjuan@wnps.org

WNPS Ad Hoc Committees**

Financial Advisory Committee

Margaret Toth - Chair
treasurer@wnps.org

Don Schaechtel

Gail Sklar

Keyna Bugner

Sarah Gage

Denise Mahnke

Communications Committee

Vacant - Chair

Sarah Verlinde-Azofeifa — Website
website@wnps.org

Sarah Gage - Blog
botanicalrambles@wnps.org

Mark Turner

Liam Pendleton
conservemark@wnps.org

Ashley Shattuck - Instagram

Denise Mahnke

Dylan Mendenhall

HR Committee

Keyna Bugner — Chair
centralwa@wnps.org

Casey Leigh

Gail Sklar

Janelle Downs

Native Plant Appreciation Month
Vacant - Chair

Julie O'Donald

Ci Ci Asplund

Denise Mahnke

Linda Storm

Governance & Nominations
Committee

Casey Leigh - Chair
president@wnps.org

Denise Mahnke

Don Schaechtel

Steve Clark

Gail Sklar

Eric Worden

Awards Committee

Gail Sklar, Chair
pastpresident.sklar@wnps.org

Ashley Shattuck

Linda Storm

Strategic Planning Implementation
Committee

Dawn Dockter — Chair

Jarred Glen E

Denise Mahnke

David Onstad

Gail Sklar

Denise Mahnke

Kim Rakow Bernier, Facilitator

YEER Advisory Committee

Tina Miller — Chair
YEERAdvisory@wnps.org

Janneke Petersen

Keyna Bugner

Janelle Downs

Linda Storm

Don Schaechtel

Denise Mahnke

Mikki Symonds

Margaret Toth

Cynthia Updegrave

Risk Management Committee
Casey Leigh - Chair

Keyna Bugner

Kathleen Learned

Mike Leigh

=

* Denotes a voting position

** Ad hoc committees are formed to address society business and are not defined by

WNPS bylaws, as are standing committees.
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