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AGENDA

Monday March 23, Willapa Bay

Preconference field trip—Earthquake paleoecology of muddy low-tide outcrops accessed
by rented kayaks. Depart Olympia 7AM; return 5PM, Limit: 20 participants. Leader, Brian

Atwater

Tuesday March 24
Afternoon (1PM-4PM): NWSA Board Meeting, on Campus, PURCE HALL LHO8

Evening (5PM - 8PM): WELCOME SOCIAL, The Mark, Downtown Olympia
Partially hosted, wine, food. No-host bar.

We will have the entire restaurant and covered garden



Wednesday March 25, The Evergreen State College

8AM. Breakfast snacks/coffee/tea, PURCE HALL, Lobby

8:30AM: WELCOME Evergreen Provost Noah Coburn, Dylan Fischer, TESC,
David Shaw President, NWSA, LHO1

9AM - 10AM. Morning Plenary Session, LHO1

Robert Van Pelt, Forest Ecologist, Affiliate Prof. University of Washington. Author: Forest
Giants of the Pacific Coast.

Presentation Title: Importance of big trees - insights from 40 years in the field.

Giant trees have been a source of wonder and inspiration to human cultures since the
beginning. Many early mythologies are centered around giant trees. Champion tree
programs around the world highlight the cultural, historical, and ecological significance of
trees, while also inspiring public awareness and conservation.

Morning Contributed Oral Session

SESSION 1, Forest Ecology and Landscape Change, LHO1.

10:15-10:30 Dylan Fischer, Ecosystem Resilience in Old-growth Forests and Clearcuts
Following the Eruption of Mount St. Helens

10:30-10:45 Lucy Kerhoulas, Conifer responses to wildfire and drought in northern
California

10:45-11:00 James Lamping, Landscape-Scale Projections of Forest Structure and
Carbon Dynamics in Pacific Northwest National Parks

11:00-11:15 David Peter, Unique flora and historic records reveal a lost Olympic
Peninsula open woodland

11:15-11:30 Dana Warren, Exploring the use of nineteenth-century paintings to assess
pre-industrial forest and landscape change

11:30-11:45 Sebastian Evans, Alpine plant succession on a Little Ice Age glacial foreland.
11:45-12:00 OPEN

Noon — 1PM. LUNCH, provided (sandwich bar or similar), PURCE HALL Lobby



[Afternoon Lichen Field trip 12:30-4:30- Meet in Lab 1 Foyer]
1PM - 2 PM. Afternoon Plenary Session, LHO1

Megan Anderson, Earthquake Geologist/Geophysicist, Washington Department of Natural
Resources

Presentation Title: What happens when you crash Iceland into North America?
Mapping Washington's hidden ancient tectonic "pileup".

Western Washington has been a location of intense geologic action for millions of years,
and it stillis. This talk shows how geologists use the physics of Earth's gravity and magnetic
fields to map deeply-buried rocks which tell the story of ancient mountains now long-gone.
The talk will also show how the subsurface architecture left behind continues to influence
the geologic and earthquake activity of today.

Afternoon Contributed Concurrent Oral Sessions

WEDS PM SESSION A, Geological and Physical Processes, LHO1.

2:15-230 Richard Waitt, Mount St. Helens 18 May 1980 Clarified—Eyewitness Records
of the Overland Pyroclastic Surge as Two Gravity Currents

2:30-2:45 Patrick Pringle, Status report on radiocarbon dating of subfossil wood at
selected sites in the Pacific Northwest funded by a 2025 Pangea Awards
grant

2:45-3:00 Okikiola Alegbeleye, Modeling Innovative Broken-Rock Habitat Quality
Metrics for Climate-Sensitive Species using UAV Data and Machine Learning

3:00-3:15 Kaitlyn Briggs, Following the Water: Tree Water Sources and Streamflow
Dynamics in Coastal Northern California Forests

3:15-3:30 Constance Harrington, Seasonal Trends in Soil Moisture in Young
Plantations in Western Washington and Oregon

3:30-3:45 William Carlson, Leaf Wetness Sensors

3:45-4:00 BREAK



WEDS PM SESSION B, Restoration and Landscape Change, LHO3.

2:15-230 Jennifer Johns, Community scientists investigate the complexity of forest
recovery in the Opal Creek Wilderness and Scenic Recreation Areas after the
2020 Beachie Creek fire

2:30-2:45 Sarah Hamman, Quantifying the biodiversity value of working lands to
regional prairie conservation

2:45-3:00 David Peter, Seed heat tolerance of western Washington prairie associated
species

3:00-3:15 Alison Styring, Bioacoustic Monitoring in The Evergreen State College
Campus Forest

3:15-3:30 Susan Waters, Native bumble bees in the Pacific Northwest display more
generalized foraging in the presence of a rapidly spreading non-native
bumble bee

3:45-4:00 BREAK

WEDS PM SESSION C, Ecosystem Health and Pollinators, LHO1.

4:00-4:15 Carri LeRoy, Plant sex and herbivore effects influence willow litter chemistry
and decomposition in streams at Mount St. Helens

4:15-4:30 Emily Bradford, Finding Space for the Island Marble Butterfly: Modeling the
Habitat of a Highly Endangered Endemic Butterfly in the Salish Sea Ecoregion

4:30-4:45 Andrea Thorpe, Restoration of sand dune habitat for a critically imperiled
moth

5-7PM POSTER SESSION (refreshments and snacks available), LHO7



Thursday March 26, The Evergreen State College

8:30AM. Breakfast snacks/Coffee/Tea, PURCE HALL, Lobby

8:50AM. WELCOME Lalita Calabria TESC, Lucy Kerhoulas, Cal Poly Humbolt,
TESC, Dave Shaw, NWSA, LHO1

9AM-10AM. Morning Plenary Session, LHO1

Garrett Meigs, Forest Health Scientist, Washington Dept. of Natural Resources.

Presentation Title: Forest health in a time of rapid change: A PNW perspective.

Forests are changing in rapid and often surprising ways. This talk presents an overview of
forest health and disturbance in Washington and Oregon, highlighting examples of natural
and anthropogenic drivers of change. As wildfire, insects, drought, and other disturbances
continue to reshape forests, long-term monitoring and adaptive management will be
essential for landscape resilience.

Morning Contributed Oral Sessions

THURS AM SESSION A, Forest Health, LHO1.
10:15-10:30 Rachel Brooks, Washington State Forest Health Highlights
10:30-10:45 Sarah Navarro, 2025 Oregon Forest Health Highlights

10:45-11:00 Michael Case, Managing for forest resilience in face of climate change; a
case study of a PNW heatdome event

11:00-11:15 Michelle Agne, Effects of assisted population migration on Douglas-fir tree
health

11:15-11:30 Kellee Boyer, Is root disease a factor in Mediterranean oak borer (Xyleborus
monographus) host choice in Oregon white oak (Quercus garryana)?

11:30-11:45 Joseph Hulbert, Investigating western sword fern mortality in the Puget
Sound

11:45-12:00 David Shaw, Western oak mistletoe (Phoradendron villosum subsp. villosum)
in Oregon: pest or important native plant?



THURS AM SESSION B, Lichenology, LHO3.

10:15-10:30 Alan Peterson, Lichen Records from the Contiguous United States: What We
See, What We Miss, and What Might Be Wrong

10:30-10:45 Elise Grage, Tracking Population Decline of Alpine Lichen in the Olympic
National Park, WA.

10:45-11:00 Cj Copper, Influences of conifer encroachment on Oregon white oak crown
structure and epiphyte communities in northern California

11:00-11:15 Isabel Dean, IUCN Red List Assessments for the Rare Lichens Nephroma
occultum, Pseudocyphellaria hawaiiensis and Pannaria oregonensis

11:15-11:30 Amanda Hardman, Listing Rare Species on Forest Service Lands

11:30-12:00 General Discussion: what are the major knowledge gaps in PNW lichenology?

Noon -12:50. PIZZA LUNCH, Annual Membership Meeting, Announce
Poster and Other Awards. ALL attendees invited. LHO7

1PM -2 PM. Afternoon Plenary Session, LHO1

Sandy Leibhold, Chief Scientist, Forest Invasion Synthesis Centre Prague, Czechia.
Faculty of Forestry and Wood Sciences | Czech University of Life Sciences Prague.

Presentation Title: Globalization and biotic homogenization of the world’s forests.

Worldwide, biological invasions of hon-native plants, insects and tree pathogens are
transforming forests and impacting the ecosystem services they provide. At the same time,
industrial forestry is in increasingly turning toward the use of non-native tree species
plantations to meet the world’s demand for wood as well as for mitigation of carbon
emissions. Here | will discuss these trends and comment on the outlook for the future.



Afternoon Contributed Concurrent Oral Sessions

THURS PM SESSION A, Fire Ecology, LHO1.

2:15-230

2:30-2:45

2:45-3:00

3:00-3:15

3:15-3:30

3:30-3:45

3:45-4:00

4:00-4:15

4:15-4:30

4:30-4:45

4:45-5:00

Kristen Emmett, Forest health monitoring underscores urgency of
fire risk reduction efforts in eastern Washington

Samantha Kennel, Assessing Forest Health Following a Free-Burn
Wildfire in Colville National Forest

Derek Churchill, Evaluating the work of wildfires in enhancing
landscape resilience across Washington’s Forests.

Joshua Halofsky, Have fire exclusion and land-use shifted
aboveground biomass outside historical ranges across a fire-
prone forest region?

Daniel Gavin, Vegetation, Fuel, and Modeled Fire Behavior
Following Single and Multiple Fires in the Western Cascade Range
of Oregon

Daniel Donato, Observing a 500-year-old Douglas-fir forest for 72
years: What can it tell us about old-growth development and
climate change impacts?

BREAK

Matthew Reilly, Fire effects on trees species distributions in
Oregon, Washington, and California

Michele Buonanduci, Atlas of multiple burn severity metrics
across forests of the western US

Madison Laughlin, Scorch vs. Torch: Linking field and satellite
data to map qualitatively different levels of severe fire

Brian Harvey, (Un)paint it black: embracing the wide variety of
ecological outcomes produced by high-severity fire



LICHENOLOGY Alpine Lichen Workshop 2-5pm Lab 1 Rm 1040
Friday March 27, Field Trips (details to follow)

1) Restoration Ecology: 2 day trip to view prairie, oak, and wetland
restoration in the field Leader, Connie Harrington. This field trip will
visit Glacial Heritage, A Thurston County Park Managed by the Centers
for Natural Lands Management to view successful examples of prairie
and oak restoration and Blooms Preserve, a Capitol Land Trust property
with recent examples of restoring wetlands.

2) Lichens in the Field (NW Lichenologists)
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ABSTRACTS
TALKS

Michelle Agne, Robert Slesak, USDA Forest Service, Pacific Northwest Research Station; Constance
Harrington, USDA Forest Service, Pacific Northwest Research Station; Beth Roskilly, USDA Forest
Service, Pacific Northwest Research Station; Kristen Chadwick, USDA Forest Service, Forest Health
Protection, Pacific Northwest Region; Melissa Fischer, USDA Forest Service, Forest Health Protection,
Pacific Northwest Region

Effects of assisted population migration on Douglas-fir tree health

Assisted migration during reforestation is a promising technique for climate adaptation, and there is a
need to understand the interaction between transferred tree populations and forest insects and
diseases in a different climate. We used the Seed Source Movement Trial (SSMT), a reciprocal
transplant trial of twelve coast Douglas-fir (Pseudotsuga menziesii var. menziesii) provenances
established at nine sites in western Washington and Oregon 17 years prior to measurement, to
evaluate how climatic transfer distance influences tree health indicators. We found effects of climatic
transfer distance on all measured symptoms, although the local source was rarely associated with the
lowest incidence of any symptom. Symptoms associated with foliage diseases were most common,
increasing strongly when transferred to sites with >200 mm greater summer precipitation than the
source environment. Transfers from interior to coastal sites (decreased continentality) were associated
with significant increases in chlorosis, crown sparseness, tip dieback, and top dieback; transfers
reflecting increased continentality generally decreased these indicators. The effect of mean
temperature was generally low, with transfers to sites up to 4 °C cooler showing no effect on measured
symptoms. Our findings align with operational assisted population migration guidelines that recommend
transfers with temperature changes of 2 — 3 °C but caution against seed transfer from interior to coastal
sites or across large differences in moisture regime. While new insects and diseases can emerge over
time, our results indicate that currently recommended seed source transfers are unlikely to increase
tree health issues in Douglas-fir at this stage of development.

Okikiola Alegbeleye, Arjan Meddens, Washington State University; Amanda Stahl, Washington State
University; Lisa Shipley, Washington State University;

Modeling Innovative Broken-Rock Habitat Quality Metrics for Climate-Sensitive Species using
UAV Data and Machine Learning

Terrestrial broken-rock land cover (e.g., talus) provides critical habitat for various vertebrate species
worldwide, many of which are of conservation concern. The rough surface and interstitial spaces of
broken-rock habitats provide functional values to rock dwellers, such as cover and concealment to
escape predation and thermal refuges that buffer extreme temperatures. Given the diversity of
vertebrates that use broken-rock habitats, high-resolution habitat-quality metrics at broad scales remain
scarce, limiting ecologists' and agencies' ability to plan and manage future conservation. Therefore,
innovative habitat metrics/tools are needed to characterize broken-rock habitats for conservation and
management purposes, and to deepen understanding of the mechanics at play. We used remotely
sensed data to map metrics of habitat quality across the Washington Cascades. We collected data
from 11 broken-rock habitats using terrestrial (iPad) and aerial (UAV) photogrammetry techniques. We
extracted 2D rock metrics (D50 and D84 rock size percentiles) describing rock characteristics from
iPad and UAV orthomosaics and compared them to determine the UAV’s accuracy. Other relevant
habitat-quality metrics (A50, A84, rock volume, and circularity) were also extracted from the iPad data
and modeled using covariates derived from UAV data. Results showed that UAV-based D50 and D84
were highly correlated with ground-truth (iPad) rock-size metrics, with R2 values of 0.64 and 0.73,
respectively. Also, the UAV-based spectral and DEM metrics accurately predicted five habitat metrics
(R?: 0.65-0.92), except for rock circularity (R2%: 0.14). This study presents innovative and relevant



habitat-quality metrics for species distribution and habitat use, bridging the gap between
geomorphology and habitat use.

Kellee Boyer, Jared LeBoldus, Oregon State University; Ebba Peterson, Oregon State Unversity; Josh
Windfield, Oregon State University

Is root disease a factor in Mediterranean oak borer (Xyleborus monographus) host choice in
Oregon white oak (Quercus garryana)?

Xyleborus monographus, also known as Mediterranean oak borer (MOB), is an ambrosia beetle native
to the Mediterranean region that has recently been identified as invasive in California and Oregon. In
California and in its native range, MOB is in symbiosis with Raffaelea montetyi, a fungus associated
with the wilt and decline of cork oaks (Quercus suber) in southern Europe. In Oregon, X. monographus
is attacking Oregon white oak (Quercus garryana). The aims of this study are twofold: (i) to determine
whether preexisting root disease in Q. garryana increases the likelihood of attack by MOB; and (ii) to
understand the prevalence and abundance of root disease in Q. garryana in Oregon’s Willamette
Valley. To meet these aims, two sets of oaks were evaluated: (i) 21 oaks known to be infested with
MOB and 21 oaks with no evidence of MOB in Wilsonville, and (ii) 376 oaks in 85 plots across 17
natural areas in the Willamette Valley. For each set, we collected wood samples by drilling into the
base of each tree to a depth of approximately 25 cm. Fungal DNA present in the wood samples will be
sequenced using next generation sequencing to determine microbial community composition and
presence or absence of pathogenic species. Additionally, we used sonic tomography to evaluate the
extent of decay at the base of each tree, and performed a visual health assessment. Presented here
are preliminary results exploring the relationships between percent decay, various oak health factors,
and MOB presence.

Emily Bradford, Aquila Flower, Western Washington University

Finding Space for the Island Marble Butterfly: Modeling the Habitat of a Highly Endangered
Endemic Butterfly in the Salish Sea Ecoregion

The island marble butterfly (Euchloe ausonides insulanus) is an extremely endangered butterfly found
only on islands in the Salish Sea ecoregion. The butterfly relies on coastal prairies for habitat; these
have become extremely rare because of habitat destruction, severely limiting the amount of available
habitat for the butterfly, which now exists at a single site on a single island. Finding more habitat for the
butterfly is a crucial component of its conservation. We created habitat suitability models to find more
habitat for the butterfly in the Salish Sea ecoregion. These models indicate that the fundamental niche
of the butterfly is primarily limited by precipitation and that suitable habitat is limited to non-forested
areas within the Olympic and Vancouver Island rainshadows. Much of the highest-quality potential
habitat is located in the San Juan Islands and on Whidbey Island, but additional potential habitat exists
on the Olympic Peninsula and Vancouver Island. Because most potential habitat for the butterfly is
located in and around agricultural fields, cooperation with farmers is essential for the butterfly's
conservation. While the island marble may be able to tolerate warmer and drier summers, the indirect
effects of climate change such as shifts in phenology and an increase in extreme weather events pose
the highest long-term threat to the butterfly's survival outside of habitat loss. Preserving the butterfly's
current habitat and creating more habitat for the butterfly, especially on San Juan Island, should be the
first priority of conservation practitioners working with the species.

Kaitlyn Briggs, Andrew Stubblefield, California State Polytechnic University Humboldt ; Lucy Kerhoulas,
California State Polytechnic University Humboldt

Following the Water: Tree Water Sources and Streamflow Dynamics in Coastal Northern
California Forests

California’s coastal forests play a vital role in maintaining good water quality and supply, as well as a
biodiverse and resilient ecosystem, yet these forests face increasing drought stress due to climate



change. Understanding how trees use and compete for water across the landscape is essential for
managing healthy forests and sustaining streamflow during dry seasons. This study investigates how
trees in mixed conifer forests of coastal northern California use different water sources including soil
moisture, streams, groundwater, precipitation, and fog through the seasons and across the watershed
landscape. Samples of tree cores, soil, and stream water were collected alongside continuous soil
moisture, streamflow, and local climate measurements at three representative forests varying in soil
type, slope, and microclimate. At each site, paired ridge and riparian trees were sampled during spring,
summer, and fall to capture changes in water availability and tree source waters through the growing
season. Water samples were analyzed for stable isotope signatures for a Bayesian mixing model to
estimate what fraction of each tree’s water likely came from each potential source. These estimates
were compared with soil moisture and streamflow data to understand how tree water use changes
under drying conditions and how it may influence watershed hydrology based on tree size, species,
and landscape position. By linking isotopic data with hydrologic monitoring, this research bridges the
gap between forest ecohydrology and management. Results will help managers anticipate how trees
adjust their water use under drier conditions and guide strategies that maintain streamflow and forest
resilience.

Benjamin Bright, Arjan Meddens Washington State University; Andrew Hudak USDA Forest Service;
Jeffrey Hicke University of Idaho

Comparing Landsat time series algorithms for detecting tree mortality caused by insects and
disease

We compare how well four Landsat time series algorithms detect tree mortality in montane forests of
the western United States affected by insect and pathogen outbreaks. We find that low-level tree
mortality (<50% dead tree cover within a 30-m pixel) is detected with less accuracy than severe tree
mortality and that an ensemble product (combining multiple algorithms) and a locally calibrated
algorithm perform best. To our knowledge, few studies have emphasized how existing Landsat time
series algorithms struggle to detect lower levels of tree mortality, which are characteristic of biotic
disturbance agents and should be an important consideration when attempting to monitor low-level
biotic disturbance with moderate-resolution imagery.

Rachel Brooks, Glenn Kohler, WDNR; Isaac Davis, WDNR; Dana Brennan, WDNR; and Dan Omdal;
WDNR

Washington State Forest Health Highlights

The Washington State Department of Natural Resources, in collaboration with the US Forest Service,
annually produces the Forest Health Highlights Report. This report summarizes insect, disease, and
other disturbance conditions impacting Washington’s forests by compiling information from ground
monitoring, field observations, and the aerial detection survey. This includes bark beetle caused
mortality, outbreaks of defoliators, and emerging or concerning new pests and pathogens. The 2025
update highlights a western spruce budworm outbreak in the North Cascades, areas of high mountain
pine beetle activity, Douglas-fir needle midge damage, larch casebearer defoliation, and other
noteworthy observations seen on Washington’s approximately 22 million forested acres.

Michele Buonanduci, Kristin Braziunas, University of Washington; Madison Laughlin, University of
Washington; Garrett Meigs, Washington Department of Natural Resources; Alicia Reiner, United States
Forest Service; Saba Saberi, University of California Davis; Brian Harvey, University of Washington

Atlas of multiple burn severity metrics across forests of the western US

As wildfire activity increases in western North America, quantifying how wildfires affect forest
ecosystems is increasingly important. In recent decades, the characterization and tracking of burn
severity in forests has advanced thanks to a suite of satellite indices derived from Landsat imagery.
While these approaches enable wall-to-wall mapping of fire effects across ecoregions, the translation of



satellite-derived burn-severity indices into ecological effects that are meaningful to managers and
researchers has remained elusive. To address this challenge, we developed Bayesian models
connecting satellite-derived indices of burn severity to on-the-ground measures of burn severity
(canopy cover change, basal area mortality, stem mortality, bole charring, and surface charring). We
incorporated important covariates (pre-fire forest conditions, climate, topography) that mediated these
relationships and improved model performance. Using the best-performing models, we produced a
burn severity atlas of ecological fire effects in forests of the western US. This burn severity atlas can be
harnessed to characterize and track specific ecological effects of wildfire and to detect shifts in fire
regimes under changing climate and land management practices.

William Carlson, Constance Harrington, USFS Pacific Northwest Research Station

Leaf Wetness Sensors

It has been known for decades that water uptake through leaf surfaces is common. Leaf wetness
sensors measure wetness levels of simulated leaves at predetermined time intervals over the day.
They also allow quantification of the length of time leaves remain wet. Two leaf wetness sensors, one
from Hobo Onset Corporation and one from Meter Group, and the data loggers used with them will be
discussed. In western Washington and Oregon, leaf wetness sensors remain wet for long periods in the
fall, winter and spring. There are long periods in late summer; however, when leaf surfaces remain dry
and during these dry times there are relatively short periods from a few hours to days when they are
wet. Leaf wetness can be caused by dew, fog or rain. On-site measurements suggest there was light
rain during August 2025. Data from both sensors for that period will be compared. The two sensors
show output data differently but both function on changes in capacitance between dry and wet sensor
surfaces and detect leaf wetness under a range of conditions. The data loggers are quite different in
reliability. We suggest use of the U30 data logger with the Onset sensor as the H21 data logger has
been unreliable for us. The Meter Group data logger is very reliable. Any wiring used in the woods
must be protected! Missing data due to animal damage, loss of battery life or differences in the basic
reliability of the loggers can be significant.

Michael Case, Aji John, Kavya Pradhan, Ailene K. Ettinger, Janneke Hille Ris Lambers

Managing for forest resilience in face of climate change; a case study of a PNW heatdome event
Increasingly frequent extreme heat events are imposing significant stress on forest ecosystems, with
implications for forests and the organisms that live in them. Our study evaluated the effects of the June
2021 Pacific Northwest (PNW) heatdome on forest canopy health and its subsequent recovery within
Elilsworth Creek Preserv, Washington, using high-resolution satellite imagery. We analyzed normalized
difference vegetation index (NDVI) trends from spring to fall from 2017 to 2024 to identify canopy stress
and quantified changes in canopy greenness. We assessed the impacts of the heatdome event across
multiple experimental forest restoration thinning treatments that were implemented to restore old-
growth forest characteristics within the Preserve. Our results show a marked decline in summer NDVI
following the 2021 heatdome, signaling substantial canopy stress. This decline, different than patterns
in the other seven years, was particularly strong in dense, unmanaged (control) forest stands, which
exhibited more pronounced NDVI declines than thinned (treatment) stands. These more pronounced
stress signals during and after the heat event were associated with greater tree canopy height, canopy
complexity, and tree density. We show that thinned stands demonstrated faster NDVI recovery than
control stands. These results suggest that restoration thinning may improve canopy resilience to
extreme heat but also highlights the vulnerability of dense forest canopies to extreme heat events,
indicating that dense forests may be less adaptable to recurring heat events.

Derek Churchill, Drew Lyons, WA Department of Natural Resources; Garrett Meigs, WA Department of
Natural Resources

Evaluating the work of wildfires in enhancing landscape resilience across Washington’s



Forests.

In recent years, wildfires have burned millions of acres in Washington State, inducing a wide range of
effects across different forest types. In 2017, the Washington State Department of Natural Resources
(DNR) launched the 20-Year Forest Health Strategic Plan to accelerate landscape-scale wildfire risk
reduction, ecosystem restoration, and climate adaptation across all lands in eastern Washington. To
better understand the impacts of recent large fire seasons, we developed a rapid assessment
framework to evaluate the work of wildfire —i.e., the degree to which fire effects were consistent with
the landscape resilience and wildfire risk reduction objectives of the 20-Year Plan. Here, we present
highlights and key takeaways from 2021-2025 fires across eastern and western Washington. We
highlight how wildfires have both positive and negative effects, depending on location, forest type, and
landowner objectives. We demonstrate approaches for mapping and monitoring fire effects, evaluating
effects on forest structural class amounts and spatial patterns, and changes to the distribution of non-
forest vegetation types. We present methods to assess post-fire management needs and how this can
lock in the positive effects of wildfires and mitigate negative effects in order to prepare for the next fire.
Given recent trends and climate projections, understanding and harnessing the work of wildfire will be
increasingly important for forest health and landscape resilience.

Cj Copper, Lucy Kerhoulas, Cal Poly Humboldt; Rosemary Sherriff, Cal Poly Humboldt.

Influences of conifer encroachment on Oregon white oak crown structure and epiphyte
communities in northern California

Deciduous oak woodlands are among the most highly threatened habitat types throughout northern
California and the Pacific Northwest. Fire suppression and subsequent conifer encroachment have led
to regional reductions in diverse, open-canopy oak woodlands. While many aspects of conifer
encroachment in oak woodlands have been studied, there are remaining knowledge gaps regarding
how this vegetation shift affects oak crown structure and epiphytic lichen and bryophyte communities.
This research therefore investigated shifts in Oregon white oak (Quercus garryana) crown structure
and epiphyte biodiversity in response to a gradient of Douglas-fir (Pseudotsuga menziesii)
encroachment. Oregon white oak study trees (24 total) were selected across four sites in northern
California, with each site exhibiting open and encroached conditions. Oak crown structure metrics
(crown symmetry, crown projected area, live crown ratio, and crown volume) all significantly declined
with increasing encroachment. Based on surveys and samples collected from oak trunks and outer
crowns, a total of 85 epiphyte species were recorded: 67 macrolichens (52 chlorolichen, 15
cyanolichen) and 18 bryophytes (15 moss, 3 liverwort). Twenty-five species were restricted to open
conditions, 13 to encroached conditions, and 47 were shared between conditions. Conifer
encroachment had a significant negative impact on whole-tree epiphyte species richness and drove
epiphyte community turnover on oak trunks, with chlorolichens and bryophytes dominating in open and
encroached conditions, respectively. By quantifying encroachment-induced reductions in oak tree
crown structure and epiphyte biodiversity, we contribute to our growing understanding of the impacts of
these vegetation shifts across the region.

Isabel Dean, Lalita, Calabria, The Evergreen State College

IUCN Red List Assessments for the Rare Lichens Nephroma occultum, Pseudocyphellaria
hawaiiensis and Pannaria oregonensis

Despite being ecologically important and hypersensitive to environmental change, lichens are often
missing from conservation assessment efforts worldwide. The purpose of this research project was to
assess the conservation status of three rare PNW lichen species: Pannaria oregonensis, Nephroma
occultum and Pseudocyphellaria hawaiiensis. We used two primary methods to evaluate their
conservation status: field revisits to historical collection sites and review of all available occurrence
records from the Consortium of Lichen Herbaria, USDA Forest Service National Lichen Air Quality
program, and the community science app, iNaturalist. Data was compiled and filtered to determine the
range and extent of each species by thinning occurrences within 1 km of each other, removing
duplicates and records with inaccurate coordinates or taxonomy. The remaining occurrences represent



the total area of occupancy, which was used to determine the IUCN threat category for each species.
Our field surveys suggest that P. oregonensis may be extirpated from WA. Coastal populations in OR,
BC and CA appear to be stable. For, N. occultum, we did not relocate the species at the 12 sites that
we surveyed. Pseudocyphellaria hawaiiensis was relocated at two of the 13 historical sites surveyed.
Based on our results, P. oregonensis was determined to be endangered, N. occultum vulnerable and
P. hawaiiensis of least concern, according to IUNC criteria. Our findings highlight the need for regular
monitoring of rare lichen populations and strategic surveys to identify potential new locations where
these species may occur.

Daniel Donato, Jerry Franklin, University of Washington; John Campell, Oregon State; James Freund,
University of Washington; Mark Harmon, Oregon State University; Brian Harvey, University of
Washington; Andrew Larson, University of Montana; James Lutz, Utah State University; Mark
Swanson, Oregon State University

Observing a 500-year-old Douglas-fir forest for 72 years: What can it tell us about old-growth
development and climate change impacts?

Although considered a relatively stable stage of forest succession, old-growth forests are dynamic —
undergoing various changes driven by both endogenous (population dynamics) and exogenous (global
change) processes. To test predictions for both these drivers, we used a rare long-term data set
spanning 72 years of measurements in a ~500-year-old temperate forest in the western Washington
Cascades, examining how the forest state and processes at the population, community, and ecosystem
levels changed over time — encompassing both periods when climate was relatively stable (1947-
1980s) and when climate was changing (1990s-2019). Over most of the period (stand age ~450-500),
population, community, and ecosystem dynamics were notably consistent with successional theory
absent significant disturbance. The long-lived, shade-intolerant Pseudotsuga menziesii attenuated,
albeit slowly (decreasing from 53% to 47% of basal area), while shade-tolerant Tsuga heterophylla and
Abies amabilis proportionally increased. Horizontal diversification occurred via gap
formation/expansion. Mortality rates (mean 0.86%), basal area (68 m2-ha-1), and aboveground
biomass (live 620, total 788 Mg-ha-1) were largely stable for the first ~55 years of observation.
Beginning in the 2000s, stand dynamics departed from theoretical patterns, with markedly higher
mortality rates (mean 1.44%) — particularly among shade-tolerants. Increased mortality was strongly
correlated with increasing climatic water deficit. This change catalyzed declines in basal area (62
m2-ha-1) and live biomass (575 Mg-ha-1) by forest age ~520. Understory regeneration also surged,
suggesting a higher-turnover dynamic among shade-tolerants, which, if continued, could significantly
impact vertical stand structure. Whether recent shifts are transient/cyclical or sustained with climatic
change is yet uncertain.

Kristen Emmett, Derek Churchill, Washington Department of Natural Resources; Garrett Meigs,
Washington Department of Natural Resources; Drew Lyons, Washington Department of Natural
Resources; Colton Miller, Washington Department of Natural Resources

Forest health monitoring underscores urgency of fire risk reduction efforts in eastern
Washington

To address emerging forest health challenges, the Washington Department of Natural Resources
(DNR) collaboratively created the 20-Year Forest Health Strategic Plan: Eastern Washington (20-Year
Plan). Improving forest health, reducing wildfire risk, and monitoring changes in forest condition are
core goals of the plan. In 2020, DNR scientists and partners developed a monitoring framework to
address two overarching questions: 1) How are forest health conditions and associated forest health
indicators changing over time? 2) What are the outcomes of forest health treatments? Guided by this
framework, the recently published 2025 Monitoring Report highlights areas where major progress is
occurring and identifies opportunities for ongoing work and adaptive management. We address these
questions at three levels across all lands: 1) eastern Washington, 2) priority planning areas, and 3)
treatment unit/stand. Primary datasets and tools include tracking of completed forest health treatments,
satellite-based change detection, mapping forest structure and wildlife habitat, analysis of the work of



wildfire and wildfire treatment interactions, and a protocol for treatment unit monitoring.

Across the current 45 planning areas with quantified treatment targets (representing about one-third of
eastern Washington forests) our key findings include: 1) density reduction treatments are on pace to
achieve overall 20-Year Plan goals, with 29-40% of this treatment need completed, 2) surface fuel
consumption treatments (e.g. prescribed fire, non-stand-replacing wildfire) are not on pace to meet
targets, with 14-20% completed, and 3) additional treatments are needed to further reduce closed-
canopy forests and maintain open conditions so that large, fire-resistant trees can develop.

Sebastian Evans, Lucy Kerhoulas, Cal Poly Humboldt; Rosemary Sherriff, Cal Poly Humboldt; Erik
Jules, Cal Poly Humboldt

Succession and alpine plant habitat of a recently deglaciated foreland in the Trinity Alps,
California

The recent extinction of the Salmon Glacier in the Trinity Alps, California, provides an opportunity to
examine post-glacial succession in a region of high endemism currently experiencing climatic stress.
Using a chronosequence spanning ~150 years since deglaciation, | investigated (1) the successional
trajectory of vegetation in the Salmon Glacier foreland, (2) whether early successional habitats show
evidence of acting as climate refugia for alpine specialists, and (3) whether facilitative relationships
between the dominant vascular plant (DVP) and bryophytes occur and persist through succession.
Chronosequence methodologies were used to evaluate successional trajectories (1). Randomized plot
locations in surrounding ecosystems were used with this chronosequence to assess early refugial
trends (2), and a spatial interaction index along two transects was used to evaluate facilitation (3).
Analysis was performed using Bayesian hierarchical models and multivariate approaches. Species
richness and growth-form diversity increased over successional time. Species-level replacement was
highest between early and late successional communities. A higher proportion of alpine species in
younger sites suggests a modest refugium effect that diminishes with community age. Compositional
differences among alpine, moraine, and foreland habitats indicate that several alpine taxa have
successfully colonized the foreland, though some endemics remain absent after ~150 years. Spatial
associations between bryophytes and the DVP suggest potential facilitative interactions, though no
clear trend over successional time was detected. These findings indicate that the Salmon Glacier
foreland follows successional patterns typical of other deglaciated systems and may function as a
transient refugium for alpine-specialist plants under ongoing environmental change.

Dylan Fischer, Joseph Antos, Donald Zobel, Madelyn DelaCruz, Gates Marshall

Ecosystem Resilience in Old-growth Forests and Clearcuts Following the Eruption of Mount St.
Helens

Traditional succession theory asserts that old-growth forests (and climax condition forests in particular)
should be more resilient than early secondary succession forests. Nevertheless, few studies have the
capacity to directly compare old-growth and secondary succession change over meaningful succession
time scales. The 1980 eruption of Mount St. Helens provided an opportunity to closely examine
successional change over the four decades following the eruption in such forests. Further, forest
management activities that existed at the time of the eruption provided the opportunity to examine
successional change in differently managed forest ecosystems (e.g., old-growth vs. clear-cut). We
measured and compared understory community composition in three old-growth sites and three
clearcut sites affected by tephra deposition in the 1980 eruption of Mount St. Helens. Our data show
significant differences between clear cut and old-growth sites where average annual community
change in the old-growth is more modest compared to the clear-cut sites following the eruption, and old
growth sites now have approached pre-eruption community composition (reflecting high resilience).
Communities in clear-cut sites show a clear change trajectory towards old-growth conditions, but per
year change is much greater, and communities remain compositionally very different. In contrast, soil
surface organic matter C and N changed more in old-growth than in clear-cut sites through time, where
old-growth had accumulated much higher soil C per ha in new surface organic layer soils, while clear-
cut sites accumulated only a small amount over the same time period. These data collectively support



the historical assertion of greater resilience in old-growth forests compared to younger forests following
tephra deposition from a volcanic eruption.

Daniel Gavin, Niamh Houston, University of Oregon

Vegetation, Fuel, and Modeled Fire Behavior Following Single and Multiple Fires in the Western
Cascade Range of Oregon

Large burned areas in the western Cascades of Oregon over the last 10 years raises concerns of
changes in the fuel loads and fire environment that may promote reburns. Indeed, some sites burned in
the early 21st century have already reburned twice. We sampled live and dead fuels and modeled fire
behavior (BehavePlus 6.0) at 60 locations that burned at high severity spanning a range of time-since-
fire (1-7 years), number of burns in the last 20 years (1-3), and elevation (330 to 1700 m). Fuel loads
increased with time-since-fire at elevations below 1000 m but not at high elevations. Modeled fire
behavior for dry windy conditions showed that, with increasing time-since-fire, rates-of-spread
increased from 0.1 to >0.5 m/s and flame lengths increased from 0.3 to > 3 m, but only for low
elevation sites; high elevation sites did not show any change with time-since-fire. Reburn sites did not
have significantly different fire behavior compared to once-burned sites after controlling for other
variables. Shrub cover in the North Umpqua area burned in 2020 had the most extreme fire behavior,
but otherwise fuel loads and fire behavior were mainly patterned by elevation rather than fire history or
geographic region. Vegetation communities were also patterned by elevation and moisture gradients
rather than by reburn history or time-since-fire. These patterns are consistent with lower elevation
regeneration susceptible to reburns for at least a decade.

Elise Grage, Lalita M. Calabria, Katherine Glew

Tracking Population Decline of Alpine Lichen in the Olympic National Park, WA.

Alpine ecosystems are high-elevation plant communities characterized by short-growing seasons and
stress-tolerant species. These systems are especially vulnerable to climate warming and human
disturbance, which can rapidly lead to shifts in species composition and local extinctions. Lichens are
key components of alpine ecosystems where they contribute to food webs, nitrogen fixation, soil
formation, and biodiversity. To assess climate-driven changes to alpine lichen communities in Olympic
National Park, Washington State (USA), we resampled eight, 100 m transects originally surveyed 30
years ago. We quantified lichen ground cover, species richness, and percent cover within 20, 1 m?
plots along 8 transects. We found that average lichen species richness per plot decreased by 46% (p=
<0.001) since 1996. Mean lichen cover by plot has also declined, dropping 51% (P=<0.001) since
1996. This data contributes to understanding the long-term shifts in alpine lichen communities in the
Olympic Mountains. Future studies should focus on elucidating the specific factors that influence lichen
declines in these fragile ecosystems.

Joshua Halofsky, Daniel C. Donato, Garrett W. Meigs, John L. Campbell

Have fire exclusion and land-use shifted aboveground biomass outside historical ranges across
a fire-prone forest region?

A major question surrounding the management of fire-prone forests is whether a century of fire
exclusion and other land use has increased or diminished carbon stores relative to historical levels. We
sought to answer this question for interior mixed-conifer forests in Washington State, USA. We used a
state-and-transition simulation model to estimate the probable distribution of forest condition classes
arising from historical natural disturbance regimes and compared the resulting landscape-wide
aboveground live-tree biomass (hereafter ‘biomass’) to contemporary estimates. In the dry and moist
forest types (representing ~ 2.2 million ha of eastern Washington forests) contemporary biomass is
respectively estimated to be within 2% and 6% of the simulated historical median, suggesting there has
been no meaningful net change in landscape-wide biomass from its historical range. This parity
between contemporary and historical biomass is attributable to a reduction in large-diameter trees



(presumably due to logging) balanced by an increase in density of small-diameter trees (presumably
due to fire exclusion). We also demonstrate how smaller analysis extents (e.g., local watersheds, which
carry unigue recent management or disturbance histories) can vary widely from historical biomass
levels even as the overall regional landscape (which smooths local variations) remains near historical
levels. At broad scales, these findings highlight opportunities to increase, decrease, or maintain
landscape carbon storage relative to current levels while pursuing multiple management objectives
including disturbance resilience, timber production, and/or biodiversity.

Sarah Hamman, Melissa Habenicht, Ecostudies Institute; Stephen Bramwell, WSU-Extension;
Stephanie Augustine, Ecostudies Institute; Susan Waters, Quamash EcoResearch

Quantifying the biodiversity value of working lands to regional prairie conservation

North American grassland birds and pollinators have declined precipitously over the last few decades.
These patterns ring true for Pacific Northwest prairies, which have declined by 97% from invasive
plants, altered disturbance regimes, and land development. Many ranchers face these same threats,
and working lands have the potential to provide important wildlife habitat. This project quantifies the
biodiversity contribution of working lands that use conservation grazing as a management tool. In 2022-
2025, we recorded plant species richness from replicated 225m2 plots within each of seven private
properties in SW Washington, performed transect walks twice during the flowering season to record all
pollinating insects contacting flowers, and recorded all adult birds seen and heard three times during
the breeding season. We compared these findings to values from regional prairie preserves collected in
previous years. We found an average of 80 herbaceous species on working lands (23% native),
including one federally threatened species not found on preserves. Nearby preserves had on average
98 herbaceous species (57% native). We found 35 bee and syrphid fly taxa on working lands (including
four bee taxa never found in prairies), as opposed to over 100 bee and fly taxa on native prairies.
Finally, 69 bird species were found on working lands versus over 100 species found on native prairies.
While overall richness represented 35-81% of that found on prairie preserves, the unique communities
and resources present on working lands reflect important opportunities for meeting both food
production and biodiversity conservation goals in the Pacific Northwest.

Amanda Hardman, Botanist, 431 Patterson Bridge Road, John Day, OR 97845.

Listing rare species on USFS lands

Protecting rare bryophytes and lichens through conservation efforts is a relatively new endeavor in
North America. Resource extraction began with colonization and continued to ramp up through time as
more people settled natural areas. Mechanization in the early 1800’s, and the expansion of railroads
later in the 1800’s, facilitated large scale commercial logging. The effects of almost three hundred
years of unmanaged timber extraction in United States forests became a concern to early
environmental heroes like John Muir, Theodore Roosevelt, and Gifford Pinchot. They played essential
roles in the development of land management agencies and forest conservation. Conservation efforts
have evolved through time with the implementation of various laws and policies intended to maintain
American forests for multiple social, economic, and environmental values. These efforts continue to
adapt as we learn more about rare lichen and bryophyte species on Forest Service lands. Management
of forested lands and rare species in Pacific Northwest states has served as an example to the rest of
the country. We have taken an iterative approach to developing rare species lists by collecting field
data across a large landscape, and by involving botanists, researchers, and scientists from various
state and federal agencies, academia, and the public in the process. Public involvement is a significant
driver for listing and protecting rare species on public land. National Forests of the Blue Mountains
(OR/WA\) are currently developing new land management plans that should include components to
guide protection of rare species. An overview of the listing process will be presented. The public is
encouraged to learn about and participate in that process which will be applicable to other National
Forests as they develop their land management plans. The current draft list of rare lichens and
bryophytes for the Blue Mountain Forests includes 54 species.



Constance Harrington, Halle Lambeau, USFS Pacific Northwest Research Station

Seasonal Trends in Soil Moisture in Young Plantations in Western Washington and Oregon
Adequate soil moisture is a critical requirement for tree growth, but information on its seasonal patterns
is limited for young plantations. Volumetric soil moisture (VSM) at 20 cm and 100 cm was monitored in
nine 15-year-old plantations in the Douglas-fir (Pseudotsuga menziesii) Seed-Source Movement Trial
between spring 2022 and fall 2025 in western Washington and Oregon using 10HS soil moisture
sensors with Meter Group ZL6 dataloggers powered by AA batteries. As expected, all sites
demonstrated seasonal patterns in VSM associated with wet winters and dry summers. A fairly long
drop in VSM from spring high values to lows in mid-summer lasted for a mean of 21 weeks (range 95-
231 days) whereas replenishment of soil moisture in the fall was much more rapid, with substantial
replenishment occurring in about 3 weeks on average (range 8-59 days). Differences in VSM between
the 20- and 100- cm layers were generally small (0.00-0.09 m3/m3), so the additional effort and cost to
install deep sensors may not be warranted on all sites; the largest difference was associated with a
sandy surface texture. Sites with coarse textured soils had lower VSM midsummer than sites with finer
textured soils but recovered more rapidly after fall rains. Loss of data was associated with sensor
damage by wildlife or unknown factors and occurred on some sites due to inadequate battery life for
dataloggers. Overall, we obtained useful data with these sensors, but it came with substantial costs in
equipment as well as labor costs in installation, maintenance and data QA/QC.

Brian Harvey, Michele Buonanduci, University of Washington; Madison Laughlin, University of
Washington; Dan Donato, WA DNR; Josh Halofsky, WA DNR

(Un)paint it black: embracing the wide variety of ecological outcomes produced by high-
severity fire

As wildfires increase across many ecoregions, understanding the drivers, characteristics, and effects of
high-severity fire is critical for anticipating future changes to fire regimes and forest resilience.
Characterizing burn severity typically involves mapping all areas burned as high-severity (or stand-
replacing) fire as qualitatively/categorically the same. However, insights from field surveys, satellite
remote sensing, and simulation models all strongly suggest there is tremendous heterogeneity within
high-severity fire that is currently underappreciated. Using multiple case studies throughout the western
US as examples, we demonstrate how heterogeneity at multiple scales (e.g., patch, landscape) within
high-severity fire can be incorporated into better understanding of burn severity. Dimensions of
heterogeneity within stand-replacing fire can arise from multiple factors. First, pre-fire forest structure
dictates the abundance and composition of potential legacy material available post-fire. Second,
varying levels of severity within severe fire can result in profoundly different outcomes for material (e.g.,
seeds, woody debris) that remains post-fire. Third, spatial context (e.g., distance to live trees, topo-
edaphic setting) within stand-replacing fire patches sets the landscape template for a wide range of
post-fire successional pathways. Collectively, these factors suggest that high-severity fire is an
important, yet underappreciated, driver of landscape heterogeneity that can support forest resilience.

Joseph Hulbert, Zarina, Gallardo, Washington State University; Isiah, Montejano, Washington State
University; Alexia, Green, Washington State University; Andrew, Shams, Washington State University

Investigating western sword fern mortality in the Puget Sound

Western sword fern mortality has been widely reported by community scientists across natural areas in
the Puget Sound. Although the die-off has been studied for over a decade, no single cause has been
identified. Some studies suggested root disease as a possible factor because of the localized die-off
patterns. Rhizosphere and root samples from 104 ferns across 12 lowland sites in the Puget Sound
region were collected to investigate the root disease hypothesis. Root samples were frozen for
environmental DNA analysis, and rhizosphere samples were baited to detect oomycetes. Sixteen
oomycete species were recovered. Ten Phytophthora species were detected across eight sites with



mortality, including P. syringae (five sites), P. plurivora (four sites), and several species found at single
locations. Greenhouse experiments with inoculated sword fern plants are ongoing. More research is
needed to determine if these oomycetes cause western sword fern mortality and understand the
pathways leading to their introductions in natural areas of the Puget Sound.

Jennifer Johns, Megan, Selvig, Opal Creek Ancient Forest Center

Community scientists investigate the complexity of forest recovery in the Opal Creek Wilderness and
Scenic Recreation Areas after the 2020 Beachie Creek fire

Established in 1996 the Opal Creek Wilderness and Scenic Recreation Areas (SRA) quickly became
an essential hub for outdoor recreation and environmental education. When the Beachie Creek fire
grew out of control over Labor Day Weekend, 2020, it burned over 190,000 acres, including about 75%
of the SRA and Wilderness. As fire becomes an increasing reality for communities in the western
Cascades, it is critical that community members understand the fire ecology of the region and the
recovery of these forests after fire. Accordingly, we created a community science project that examines
the recovery of birds, lichens, and vascular plants in six locations distributed throughout the Wilderness
and SRA with three 1/20th acre plots in each location. Over forty community members have helped
establish the plots and collect data since the spring of 2023. Our preliminary results indicate that
locations experiencing a mosaic burn and locations with just a few remaining live trees have a higher
number of canopy tree seedlings reestablishing than locations experiencing severe burns. Severely
burned areas have nearly no lichens present, however locations with just a few living trees have a
surprising diversity of lichens and locations experiencing a mosaic burn have levels of lichen diversity
approaching that in our unburned location. Sampling for bird diversity occurs only once a year and
indicates the presence of fire adapted species in most locations. We plan to continue this work with
community scientists for at least the next decade, adding additional taxa to our research.

Jed Kaplan, Holly, Reynolds; Xu, Feng; Loretta, Mickley

Coupled human and natural systems modeling confirms the importance of anthropogenic
burning in explaining the fire deficit in the Pacific Northwest

It is well understood that western North America has been in a situation of “wildfire deficit” since the
early 20th century. Extirpation of Indigenous peoples and their fire-based land management, legislation
discouraging the use of fire, and active fire suppression all led to reductions in both fire frequency and
burned area that are well below estimates based on paleoecological reconstruction. Understanding the
causes of the fire deficit is difficult to assess because wildfire is influenced by climate variability and
change, and a complex of human activities that lead both to increased and decreased frequency and
intensity of landscape fire. Here we used the LPJ-LMfire dynamic vegetation model with a new
compilation of historical anthropogenic burning practices in a range of simulations to quantify the
impact that the suppression of Indigenous burning could have had on wildfire in the Pacific Northwest.
We ran the model for 1800-2023 at 5km resolution over a spatial domain covering the Pacific
Northwest from northern California to southeastern Alaska and from the Pacific to the western Great
Plains. We performed simulations with no anthropogenic land use or burning, land use only, and land
use and reconstructed anthropogenic fire ignitions. We show that the fire deficit is best explained as a
combination of both landscape fragmentation through land use from agriculture and ranching, and the
suppression of Indigenous fire. Our simulations demonstrate the potential for modeling to assess the
changing fire regimes and can be used to support fire restoration activities in the context of climate
change.

Samantha Kennel, Charlotte Milling, Eastern Washington University; Jessica Waltson, Washington
Department of Natural Resources; Krisztian Magori, Eastern Washington University; Alexandra Kruper,
Washington Department of Natural Resources; Alexander MacKinnon, Washington Department of
Natural Resources



Assessing Forest Health Following a Free-Burn Wildfire in Colville National Forest

Northwest forested ecosystems are amid a wildfire crisis, in which wildfire is intensifying and altering
the natural disturbance regimes that sustain these systems. Without effective mitigation strategies,
wildfires will become uncontrollable and devastate natural resources, critical habitat, and human
communities. The Washington Department of Natural Resources (WA DNR) 20-Year Forest Health
Strategic Plan aims to implement adaptive management practices to promote forest health and create
more resilient ecosystems to combat the wildfire crisis. In support of the 20-Year Forest Health
Strategic Plan, this control-impact study aims to establish detailed baseline stand-level forest health
data to understand the influence of wildfire on key forest health indicators, following the WA DNR forest
health monitoring protocol. Forest structure differed between control and impact sites (R2= 0.048,
p=0.051), wherein burned areas exhibited diverse, open-canopy systems with abundant new growth,
while unburned sites were dense, closed-canopy, mature forests. Burned areas had significantly lower
fuel loads (p < 0.001), suggesting that fire reduces fuels, with effects influenced by slope (p=0.004).
Species composition and legacy diversity did not differ between treatments, indicating that the
community is resilient and will likely recover to a pre-fire state, with future monitoring needed to
understand patterns of forest health as the ecosystem recovers. These results guide wildfire
management in this landscape and similar ecosystems that have been subjected to prolonged periods
of fire suppression.

Lucy Kerhoulas, Cal Poly Humboldt; Rosemary, Sherriff, Cal Poly Humboldt; Wallis, Robinson,
University of California Agriculture & Natural Resources

Conifer responses to wildfire and drought in northern California

Wildfires, droughts, and associated forest mortality have increased substantially in recent decades
throughout the western U.S. In recent years, the concept of ‘pyrosilviculture’ (leveraging previous
wildfires as ‘treatments’ with subsequent thinning and prescribed burn treatments) has gained traction
as a potentially effective management tool, given the large ‘fire deficit,” heavy fuel loads on the
landscape, and hotter and drier conditions. Given the increasing trends disturbances coupled with this
shift towards pyrosilvicultural management, there is a clear need to better understand how wildfire and
drought interact to impact forest ecosystems over time. Our study investigated the influence of
moderate-severity wildfire on sugar pine (Pinus lambertiana) and ponderosa pine (P. ponderosa)
drought responses in northern California to evaluate the efficacy of wildfire treatments to increase
forest resilience. Using dendrochronological analyses, the 2008 fire season, and the 2013-2015 and
2020-2022 droughts, we found that for both species, exposure to wildfire increased growth within a few
years, thereby increasing drought resistance and resilience (the trends were consistently clear,
although not always statistically significant). These responses were more pronounced for the first
drought and weakened in time for the second drought. Our findings provide a needed, field-based
proof-of-concept that exposure to moderate-severity wildfire can indeed promote forest drought
resilience; this is useful information for land managers trying to effectively steward sustainable forests
in the face of increasing wildfires, droughts, forest mortality, and fuel loads.

James Lamping, Melissa Lucash, University of Oreogn; John Boetsch, National Park Service;
Catharine Copass, National Park Service; Beth Fallon, National Park Service

Landscape-Scale Projections of Forest Structure and Carbon Dynamics in Pacific Northwest
National Parks

Temperate forests of the Pacific Northwest contain some of the most carbon-dense and structurally
complex ecosystems in North America, yet they are increasingly exposed to warming temperatures,
shifting precipitation regimes, and changing disturbance patterns. We evaluated climate-driven
vulnerability in Olympic National Park, Mount Rainier National Park, and North Cascades National Park
using the forest landscape model LANDIS-II with the NECN succession extension and a climate-
sensitive disturbance framework. Simulations were conducted under a historical PRISM baseline and
four downscaled CMIP6 climate trajectories representing moderate and high warming combined with
contrasting precipitation futures. Preliminary results indicate growing season length increased by



approximately 45 days under moderate warming and up to 80 days under high warming scenarios
across all parks. These shifts were associated with increased spring and fall productivity. However,
regeneration probabilities declined for most tree species under all future scenarios, particularly in North
Cascades and Mount Rainier. Responses were not uniform across landscapes, reflecting differences in
baseline climate, species composition, and topographic complexity. Collectively, results suggest that
productivity gains associated with longer growing seasons may be offset by reduced regeneration and
heightened sensitivity to disturbance under continued warming. This modeling framework provides a
regional assessment of forest resilience and carbon dynamics and supports adaptation planning for
protected areas in the Pacific Northwest.

Madison Laughlin, Michele, Buonanduci, The Nature Conservancy and University of Washington;
Kristin, Braziunas, University of Washington; Saba, Saberi, Department of Environmental Science and
Policy; Brian, Harvey, University of Washington

Scorch vs. Torch: Linking field and satellite data to map qualitatively different levels of severe
fire

Understanding how forests will recover from high severity fire requires improved characterization of
burn severity and associated post-fire legacies. For example, stand-replacing fire can be produced by
(a) crown fire that kills trees by consuming leaves and damaging vegetative buds or (b) severe surface
fire that damages roots and cambium in tree boles, but leaves the crown of the tree relatively
undisturbed. While these two versions of stand-replacing fire result in equal amounts of tree mortality,
the fire behavior that caused them, vegetative structures that remain (i.e., legacies), and post-fire
trajectories/implications for forest resilience to fire vary drastically. Here, we combine field and satellite
data to create machine learning models that differentiate between stand-replacing surface and crown
fire across the Pacific Northwest. Specifically, we ask, (a) can stand-replacing surface and crown fire
be reliably distinguished using satellite imagery? and if so, (b) what is the relative amount and
configuration of stand-replacing surface and crown fire across Washington forests (1984 - 2024)? This
research will inform how the nature of stand-replacing fire may be changing over time and prioritization
of reforestation efforts.

Carri LeRoy, Sabrina Heitmann, Oregon State University, Margaret Lezcano, The Evergreen State
College, Iris Garthwaite, U.S. Geological Survey, Angie Froedin-Morgensen, The Evergreen State
College; Madeline Thompson, The Evergreen State College, Maya Nabipoor, The Evergreen State
College, Sorrel Hartford, University of Michigan, Brandy Kamakawiwo’ole, Washington State
Department of Agriculture, Victoria McConathy, The Evergreen State College, Lauren Thompson, The
Evergreen State College, Joy Ramstack Hobbs, Science Museum of Minnesota, Shannon Claeson,
USDA Forest Service, Posy Busby, Oregon State University

Plant sex and herbivore effects influence willow litter chemistry and decomposition in streams
at Mount St. Helens

Organic matter processing is governed by both environmental conditions and organic material quality.
Litter quality is influenced by plant species, genetic variation, and terrestrial agents that induce
chemical changes; however, an underexplored source of variation is dioecy. Dioecious plants (with
separate male and female individuals) differ in ecophysiology and phytochemistry, and potentially litter
fall timing, quantity, quality, and decomposition. Plant sex can also influence herbivore preference and
together their interactions may alter litter quality and influence aquatic invertebrates and microbes.
Here we explore interactions between dioecy and herbivory in an early successional landscape at
Mount St. Helens dominated by Sitka willow and stem-boring herbivores, which differentially attack
willows by sex and cause branch death and litter fall. We collected herbivore-induced and natural litter
from both male and female willows and measured aquatic decomposition and detritivore communities
in summer and autumn. Herbivore-induced litter was more labile (higher nitrogen) and less recalcitrant
(lower C:N and condensed tannins) than naturally abscised litter, resulting in faster decomposition. We
found higher macroinvertebrate abundances on herbivore-induced litter, but higher bacterial diversity
on natural litter, and both higher macroinvertebrate richness and more shredders on female litter (in the



summer season). Microbial community structure was strongly influenced by litter treatments and
correlated with initial litter %N, C:N, and %CT. Overall, herbivores had a stronger influence on litter
quality, decomposition, and detritivores than plant sex, but preferences by stem-boring herbivores for
female willows, and the ubiquity of dioecy in riparian systems, make these influences in linked
terrestrial-aquatic ecosystems important.

Sarah Navarro,

2025 Oregon Forest Health Highlights

Every year, the Oregon Department of Forestry (ODF) and U.S. Forest Service (USFS) Forest Health
programs summarize statewide forest health trends observed through aerial and ground monitoring.
Information is gathered in collaboration with other agencies, universities, landowners, and the public.
This presentation will provide an overview of major damage agents—including insects, diseases, and
abiotic stressors such as drought, storms, and wildfire—and provide management guidance.

David Peter

Seed heat tolerance of western Washington prairie associated species

Seed survival during fires influences prairie floral composition. Seeds from 90 prairie associated
species were treated at 8 temperatures from 40°C to 200°C and 4 durations from 1 to 10 minutes.
Three replications per species were conducted. Survival was assayed with germination under
alternating 15 hours (20°C) with 9 dark hours (10°C). If needed, 4 months of cold stratification (0.5-6°C)
was provided. For maximum germination, up to 5 seasonal cycles with 6-month “summers” and 4-
month “winters” equivalent to cold stratification were provided. Germination was evaluated weekly.
Little mortality occurred at 80°C regardless of duration but high mortality occurred at 125°C for one
minute. Contributions of seed weight, treatment duration and temperature to seed mortality were
evaluated with multiple linear regression. Model input included percentage of control survival for the
temperatures of 80°C-125°C in each treatment duration for each species. Treatment duration
accounted for far less variation than treatment temperature and seed weight was not significant.
Indexes of heat resistance were made by averaging each species survival over the 80-125°C
treatments within each treatment duration. Species were ranked by their index values. Each ranking
was divided into equal high, medium and low survival groups and the groups compared with Kruskal-
Wallis ANOVA which indicated that exotics, grasses and annuals were significantly more common in
the high survival group than natives, non-grasses and perennials respectively. Linear regression of
survival as a function of temperature for each treatment duration indicated a two-thirds loss of species
with 1-minute at 134°C or 10-minutes at 118°C.

David Peter, Stan; Graham; Olympic National Forest (retired)

Unique flora and historic records reveal a lost Olympic Peninsula open woodland

A managed forest landscape in the southeastern Olympic Peninsula has unusual flora suggesting a
previous open landscape. We explored the nature of the previous landscape with historical accounts
and by comparing observations of stand structure and species presence from General Land Office
Survey (GLO) data to recent vegetation data. UTM coordinates were attached to GLO observations
enabling spatial analysis, and prairies were digitized from GLO maps. For comparison, the modern
flora was evaluated with 2454 vegetation plots from the Olympic Peninsula Prairie Study and 89 USFS
Ecology Program plots from the Olympic National Forest. GLO data suggests there were 23,500 ha of
open woodlands and savannas within the area studied that averaged 45 trees ha-1. This compares to
0.22 trees ha-1 for areas they mapped as prairies and 117 trees ha-1 in surrounding forests. Historical
accounts and GLO data suggest Xerophyllum tenax was prominent in the woodland but not in prairies
or forests, and this is corroborated by its widespread presence in the modern flora. However, other
heliophytic species including typical prairie species still found in modern area prairies can be found in
former woodland refugia but not in the historical forest areas. Our findings point to a once extensive



system of open woodlands, savannas and prairies that likely provided a rich assortment of foods and
textiles to the ancestors of three native American tribes. We conclude that these people used
prescribed fire to manage this landscape for these resources and as a travel corridor.

Alan Peterson,

Lichen Records from the Contiguous United States: What We See, What We Miss, and What
Might Be Wrong

The Consortium of Lichen Herbaria contains almost 1.6 million records for the contiguous 48 states;
approximately 1.4 million were sufficient for our studies. These records reveal interesting patterns —
but not primarily about lichens. The distribution of collected records reflects the careers and interests of
individual lichenologists more than the distribution of lichens themselves. | examine these data from
three perspectives: what the patterns show us, what they obscure, and what might be wrong. The
patterns are dominated by the work of individual collectors whose footprints are recognizable at
continental scale. Changing scale reveals hidden features — a single Michigan county contains more
records than more than 30 states. Regions with minimal or no collecting represent knowledge gaps that
have endured for two centuries. Geospatial analysis depends on latitude and longitude coordinates, but
these data are frequently problematic. Out-of-bounds analysis, comparing stated counties against
coordinate locations, reveals institutional error rates from less than 1% to nearly 40%. Using over
40,000 records with documented intentional coordinate displacement, | empirically demonstrate that
boundary checking detects only a small fraction of errors — most remain silent and undetectable.
Additionally, the significance of errors is not necessarily correlated with the size of the error. A list of
107,000 county boundary violations by geographic region, by herbarium, and by selected collectors is
available on request. A list of 107,000 county boundary violations by geographic region, by herbarium,
and by selected collectors is available on request.

Patrick Pringle, Trevor Contreras, Washington Geologic Survey; Michael Polenz, Washington Geologic
Survey; Colleen Parrot, Chehalis Tribe

Status report on radiocarbon dating of subfossil wood at selected sites in the Pacific Northwest
funded by a 2025 Pangea Awards grant

A 2025 Pangea Awards two-year grant is funding radiocarbon dating that could improve the history of
geologic/environmental events in the Pacific Northwest. The primary focus of the investigation is to
expand the history of hazardous natural processes (earthquakes, volcanoes, and landslides) and
obtain samples of subfossil trees that could improve the Pacific Northwest master tree-ring chronology.
In addition to presenting a project overview and selected results, | hope to encourage discussions of
radiocarbon dating priorities in Cascadia.

Targeted sites:

1) five landslide-dammed lakes: Canyon, Day, upper Greenwater, Packwood, and Stump Lakes.

2) sites in the intertidal zone of Henderson Inlet along Woodland Creek

3) subfossil trees at Toledo and Packwood along the Cowlitz River

4) an ancient landslide complex at Bunker on the Chehalis River near the Doty Fault.

5) a logjam of carbonized trees near Ramona Falls at Mount Hood

Early results:

Early results support a complex history of events at the Toledo and in the Henderson Inlet intertidal
zone along Woodland Creek. Four radiocarbon ages at the ancient landslide complex at Bunker on the
Chehalis River include a maximum age of 2270 £12 yr BP on a submerged redcedar stump in the river,
1680 +21 yr BP on a subhorizontal tree buried in flood gravels, 1380 +14 yr BP on a bark-bearing log
under landslide deposits, and 100 £10 yr BP on a bark-bearing stem or root(?) under uppermost
landslide deposits. Wood from a weathered submerged stump in Stump Lake yielded an age of 1180
13 yr BP.

Matthew Reilly, Sebastian; Busby The Nature Conservancy; Jeremy Fried USDA Forest Service



Fire effects on trees species distributions in Oregon, Washington, and California

Climate change has the potential to alter tree species distributions around the world. However, tree
species are exhibiting variable responses to recent climate trends, and studies suggest most tree
species on the West Coast are not keeping up with recent warming. For many tree species,
disturbances such as fire may be necessary to catalyze shifts in species distributions. Fire provides
opportunities for range expansion through immigration at the leading edge. Likewise, species
distributions may contract at the trailing edge if extirpation occurs and conditions for establishment are
no longer available. However, different responses among species are likely to reflect traits such as
dispersal ability, shade tolerance, and germination requirements. We compare species distributions in
recent fires with distributions in unburned forests for a suite of conifer species across Oregon,
Washington, and California using Forest Inventory and Analysis (FIA) data from 2001 to 2021. We also
leverage a series of pre- and post-fire plots to examine rates of immigration and extirpation and
compare among species in the context of species traits. Consistent with expectations, light-seeded,
shade intolerant species (e.g. western larch) had the highest rates of immigration rates and showed the
greatest evidence of expansion at the leading edge. However, different species exhibited variable and
sometimes unexpected responses to recent fires based on current distributions along regional climatic
gradients. Our results indicate that fires are an important catalyst for shifting species distributions in
response to climate change, and that species responses may be mediated through traits related to
dispersal and shade tolerance.

David Shaw

Western oak mistletoe (Phoradendron villosum subsp. villosum) in Oregon: pest or important
native plant?

Western oak mistletoe (Phoradendron villosum subsp. villosum) (WOM) is a common mistletoe of
native and non-native oak (Quercus species) trees in western Oregon. The northern end of its range is
just south of Portland, and the mistletoe is not known from Washington, or up the Columbia River
Gorge. WOM is often thought of as a pest of oaks because it can be associated with decline if a tree is
heavily infected for a long time. During drought, the mistletoe may also be associated with branch
dieback and increased water stress in the tree. Conversely, research from California in three native
oak trees over several decades concluded that trees with light or moderate infection levels showed no
negative effects on tree growth or acorn production, while observations on non-native oaks in urban
areas of western Oregon suggest no effects on tree condition. WOM is associated with increased
micro-habitat features in trees, as well as increased diversity and abundance of birds during the
breeding season. The berries of western oak mistletoe mature in December and provide winter food
resources for avian frugivores. In particular, the western bluebird (Sialia mexicana) is strongly
associated with mistletoe berry feeding in winter. Research from California on bluebirds in winter
indicate that social family groups establish winter territories based on the abundance of mistletoe in
trees. WOM should be considered a beneficial native plant that is important to wildlife and biodiversity
in western Oregon with the caveat that active management may be necessary in some situations.

Alison Styring

Bioacoustic Monitoring in The Evergreen State College Campus Forest

In 2006, faculty at The Evergreen State College implemented a network of long-term forest monitoring
plots intended to track change in both the plant and animal communities over time. In 2013, acoustic
monitoring began to be used in bird survey efforts. The amount of acoustic data collected continues to
increase with advances in technological and analytical tools. Twenty years later, change is evident in
plant and animal communities. The power of inference in the acoustic data continues to grow, providing
us with exciting opportunities to understand our systems more clearly than ever before, as well as real
challenges in terms of data analysis. Here | present research focused on bird community composition
and diversity over a 20-year period and present some of the questions and challenges faced as the
forest is monitored using increasingly powerful tools.



Andrea Thorpe, Stella Waxwing, Washington State Parks and Recreation Commission

Restoration of sand dune habitat for a critically imperiled moth

Since 2020, Washington State Parks has been actively restoring sand dune habitat for the critically rare
sand-verbena moth (Copablepharon fuscum). After it was first collected and named in 1995, extensive
surveys detected this species at only 11 sites globally (in British Columbia, Canada and Washington
State, U.S.A.). Recent surveys suggest that some of these populations have since been extirpated, as
sand-verbena moth has only been observed at six of the 11 sites in the past five years. Two of these
populations are located in two of Washington’s most visited state parks, Deception Pass State Park
and Fort Worden State Park.

Sand-verbena moth is reliant upon large patches of yellow sand-verbena (Abronia latifolia) for every
stage of its life cycle. Habitat supporting these species is also globally imperiled, as coastal sand dune
and strand ecosystems have been lost, fragmented, and significantly degraded by coastal
development, introduced species (especially European beachgrass), alteration of natural processes,
high levels of human use, and climate change-related impacts. In this talk, we will describe our
successes and lessons learned following a site-specific, adaptive management approach to restoration
for the sand verbena moth in these parks.

Alejandro Torres, Justin, Bastow, Eastern Washington University

Assessing Pollen Limitation of Native Prairie Forbs of Eastern Washington

Prairie ecosystems in eastern Washington are among the most endangered in the United States, with
less than 0.1% of native prairie remaining due to agricultural conversion, urbanization, and habitat
fragmentation. Although restoration efforts have increased native plant cover, they often overlook the
role of pollinators in sustaining plant reproduction and long-term community persistence. Bees are
essential pollinators in these systems, yet the effects of habitat fragmentation, restoration practices,
and invasive species on pollinator activity and plant reproductive success remain poorly understood.
This study evaluates pollen limitation in native prairie forbs across restored and remnant prairie sites in
Eastern Washington by comparing seed production under natural and supplemented pollination. Bee
communities and foraging activity will be assessed alongside vegetation surveys to quantify pollinator
visitation, floral composition, and the relative abundance of native and non-native species. Although
these results suggest that native forbs are not currently pollen-limited under natural pollination, reduced
pollinator visitation, such as that simulated by exclusion treatments, could negatively impact native forb
reproduction if native bee populations decline. Continued research and long-term monitoring of
pollinator communities are therefore critical for detecting emerging limitations to pollination services
and for guiding adaptive prairie restoration and management.

Richard Waitt,

Mount St. Helens 18 May 1980 Clarified—Eyewitness Records of the Overland Pyroclastic Surge
as Two Gravity Currents

Mount St Helens’ 18 May 1980 scorching forest-felling pyroclastic surge was for years thought one
flowage. But eyewitness photographs and accounts, satellite data, and seismic records reveal two
surge pulses off the mountain spaced more than a minute apart—first explored in a 2000 report.
Stratigraphy reinforces this view, the gravelly lower parts of the surge deposit in some proximal
exposures comprising two primary graded beds. Dozens of eyewitness accounts and eruption
photographs show the composite surge initiated as gravity flows off the steep mountain flanks, its fairly
low head following the shape of the land over mountainous topography, disappearing from view while
crossing valleys. Photos show the surge toward different azimuths reached its outer limits at different
times. Accounts of some witnesses could not have played out as they did unless under two separate
pulses spaced a minute or two apart. From a first explosion cluster a first small surge pulse ran out 10—



12 km and stalled. From a second explosion cluster, a second much larger composite surge pulse ran
out as much as 27 km, flattening forests across a mountainous 600 km2 in 3.5 minutes. Mount St.
Helens on 18 May 1980 released no large “directed” or “lateral” blast. The second explosion cluster
elevated dense ashclouds above the volcano flanks, which then collapsed as a fountain into large
surge(s) flowing in different directions by gravity down the mountain slopes and across the rough land
beyond.

Dana Warren, Harper Loeb, David Shaw, Eleanor Harvey, William Keeton

Exploring the use of nineteenth-century paintings to assess pre-industrial forest and landscape
change

Shifting baselines is a phenomenon by which collective human perception of reference conditions in an
environment slowly changes over time from generation to generation as that environment changes or
declines in quality or quantity. For example, in the Willamette Valley of Oregon, early European settlers
understood open oak woodlands to be the “normal” landscape condition. But, today, as a result of fire
suppression and other landuse decisions, people see a valley dominated by conifer forests or mixed
oak-conifer woodland as the preferred “normal” or “natural” state. Thus, our collective baseline for
forest cover in the valley has shifted. We suggest that early landscape paintings may be valuable tools
to understand and literally see early ecological conditions and thus shift back — at least slightly — our
baselines. But, questions about the validity and accuracy of landscape art has hampered their use in
scientific research to quantifying environmental change. In this talk, we suggest that interdisciplinary
collaboration with art historians may provide a pathway to address these concerns and criticisms
associated with accuracy, artistic license and image validity in 19thcentury landscape paintings.
Through this collaborative effort we explore how paintings and sketches can be used to provide a
broad sense of earlier western landscapes, and ultimately yield data that we can use to explore
aspects of these systems before the major impacts of industrialization, extensive river damming,
intense grazing, and fire suppression.

Susan Waters, Jenna B. Melanson, Lauren Ponisio

Native bumble bees in the Pacific Northwest display more generalized foraging in the presence
of a rapidly spreading non-native bumble bee

Invasive species can compete strongly with native congeners. Non-native Bombus impatiens Cresson,
native to eastern North America, is rapidly expanding its introduced range in southwest British
Columbia and northwest Washington state, but its potential competitive effects on native Bombus spp.
remains unknown. We surveyed bumble bee assemblages and floral visitation across a gradient of B.
impatiens invasion in western British Columbia, Canada, and built plant-pollinator interaction networks
based on floral visitation. We investigated effects of B. impatiens on native Bombus diet using species-
level interaction network metrics for native Bombus that reflect dietary specialization, and relating these
metrics to B. impatiens forager abundance.The mean number of floral partners used by native Bombus
species increased in response to increasing abundance of foraging B. impatiens, while a key metric of
dietary specialization decreased. These metrics showed little response to other attributes of floral-
Bombus community composition, such as abundance or richness of native Bombus and floral
resources. Our results suggest that native Bombus spp. widen their dietary niches when foraging in the
presence of abundant B. impatiens, possibly as a response to incomplete displacement from preferred
resources. This behavior has the potential to affect both the nutritional composition of native Bombus
diets and the effort expended on foraging.

POSTERS



Gary Boba

Climatic Drivers Of Outbreak Events of the Western Spruce Budworm in North American
Spruce-Fir Forests

The dry, interior spruce-fir forests of Western North America are shaped by natural disturbances,
including outbreaks of the Western Spruce Budworm (WSB). WSB has caused approximately 83% of
defoliation in Western North American forests over the last 30 years, reducing tree vitality, redistributing
foliar nutrients, and reducing the capacity of these forests for carbon sequestration and timber
production. Outbreak distribution is influenced by climate variables like temperature and precipitation.
Previous studies have been limited in the number of variables used, or were limited to specific study
regions that do not encompass WSBs entire range. My project involves consolidating all available WSB
outbreak data from 1980 to present from across the species’ entire range into a single dataset. Using
this data, | have begun to quantify the relationship between climate data and these outbreak locations,
to determine which climate variables and parameters are closely associated with WSB outbreaks, and
build region-specific outbreak models using Maxent. | will apply these models to global climate
projections to estimate regional probabilities of future outbreaks in host tree forests and identify
vulnerable regions. This will allow the US Forest Service and British Columbia’s Ministry of Forests to
anticipate and manage for future outbreaks.

John Bradford, Daniel, Schlaepfer, Northern Arizona University & USGS; Martin, Holdrege, USGS;
Adam, Noel, USGS;

Climate adaptation in dryland ecosystems: assessing resilience and management opportunities
in sagebrush shrublands and pinyon-juniper woodlands

Pinyon-juniper (PJ) woodlands and sagebrush shrublands are widespread across western North
America, providing a range of ecosystem services. However, these ecosystems are being transformed
by changing climate, elevated wildfire activity, and biological invasions. Here, we use spatial analysis
and ecological simulation models to examine patterns of climate resilience, and we examine where
management actions may help sustain these ecosystems through the 21st century. In sagebrush,
livestock grazing is common, making it a scalable management option to potentially mitigate increasing
wildfire and annual grass invasion. We assess how adjusting grazing intensity may influence wildfire
probability and sagebrush habitat quality. Results indicate that higher grazing intensity can lower
wildfire probability by reducing fine fuels, with the strongest effects in the western portion of the biome.
Heavier grazing, however, also reduced habitat quality, suggesting a potential trade-off between
wildfire reduction and habitat value. In PJ woodlands, climate adaptation actions include geographic
prioritization of fuel treatments and thinning to enhance drought resilience in remaining trees. We
identified potential climate refugia with enduring high PJ suitability and low burn probability. We also
found that the drought resilience benefits of thinning are most pronounced in areas with low monsoon
activity, and we identified locations with high future suitability that could be prioritized for thinning
treatments to reduce fire risk. In widespread ecosystems like sagebrush and PJ woodlands, both
climate resilience and adaptation opportunities can display important geographic variation.
Recognizing this variation is important to sustain diverse dryland ecosystems in a time of rapid change.

Aubree Cobos, Amelia Fitch, Oregon State University; Posy Busby Oregon State University; Jeff Diez,
University of Oregon; Joe LaManna, Marquette University; Olivia Taylor-Manning, University of British
Columbia; Amelia Leonard, HJ Andrews Experimental Forest; Joseph Gagne, Oregon State University;
Ruric Bowman, HJ Andrews Experimental Forest; Matt Betts, Oregon State University; Mark Schulze,
HJ Andrews Experimental Forest; Kaitlin Kutella, University of Oregon; Yausi Khajavei, University of
Oregon

Investigating Post-Fire Impacts on Vapor Pressure Deficit in Under-Canopy Microclimates
Wildfire is an increasingly frequent and severe disturbance in forested ecosystems in the Pacific



Northwest. Fire thins canopies, reduces soil structure, and disrupts water flow in forested ecosystems.
Canopy reduction can affect understory microclimates by increasing warmest season air temperature
and vapor pressure deficit (VPD). Post-fire tree mortality can also increase soil moisture due to
reduced transpiration. Though canopy loss is likely the dominant driver of understory VPD, concurrent
increases in light availability and soil moisture may facilitate emergent, early successional vegetation
that buffer near-surface VPD, but this effect remains poorly quantified. To address this knowledge gap,
we examined how burn severity driven canopy loss affected near-surface VPD and soil moisture and
how post-fire vegetation cover mediated near-surface VPD using decision tree modeling and structural
equation modeling. As expected, elevation and canopy openness contributed most to VPD, but
understory vegetation accounted for 15% of total variation, likely playing a secondary, but potentially
important role in microclimates across burned landscapes, especially those burned at higher severity.
Burn severity both increased canopy loss and soil moisture and consequently had a dual effect on
VPD: Canopy loss increased VPD, while higher soil moisture decreased VPD. Contrary to our
prediction that understory vegetation would lead to decreased VPD, increasing cover was associated
with higher VPD and lower soil moisture. These findings highlight the potentially counteractive effects
of canopy loss and increased soil moisture on under-canopy microclimates in post-fire landscapes, and
how changes in canopy structure may overwhelm the potential buffering by emergent vegetation.

Madelyn DelaCruz, Bemsha, King, The Evergreen State College

Sap Flow Rates in Two Common Dominant Species in the PNW: Bigleaf Maple and Douglas-fir
Sap flux dynamics are a crucial tool for understanding tree water use on both an individual and stand
level and is vital for interpreting overall forest/ stand health and productivity. Acer macrophyllum and
Pseudotsuga menziezii represent two dominant co-occurring species of forests within the Pacific
Northwest of the United States. While the forests in this region experience some of the highest rainfall
in North America and serve as the most biomass-dense forests on Earth, there is a lack of research
regarding water-use processes and patterns in sap flux. Following the Granier method, ten of each
species were instrumented using thermal dissipation probes in an established research site in Olympia,
Washington and evaluated for a full year. Additional physical traits and characteristics were measured
for each tree as statistical covariates to provide better comprehension of water use across these
species. The difference in leaf-area of deciduous and coniferous trees, from late spring to early fall, is
expected to result in a higher flux density rate for Acer macrophyllum than Pseudotsuga menziesii.
Based on an Akaike information criterion (AIC) score, linear mixed effects models of daily sap flux
density (V) (cm3cm2 / sec) were used for two datasets with input variables of vapor pressure deficit
(VPD), photosynthetically active radiation (PAR), and species, with individual tree as a random effect.
In both datasets, results suggest that Acer macrophyllum move water at a faster rate than Pseudotsuga
menziezii when VPD is low and PAR is high (p-value = 7.72e-08) and (p-value < 2.2e-16) respectively.

Amelia Fitch, Julie Pett-Ridge; Roberta McGaw; Aubree Cobos; Scott Kiel; Steve Perakis

Red alder increases mineral-associated carbon in soils carbon

Soils worldwide store more carbon as soil organic carbon (SOC) than the aboveground terrestrial and
atmospheric pools combined. Tree species that can symbiotically fix nitrogen also frequently increase
soil carbon storage. Red alder (Alnus rubra), a common nitrogen-fixing tree in the Pacific Northwest,
increases total soil carbon storage relative to non-fixing tree species from high productivity and organic
matter inputs to soil. While much of this SOC addition is vulnerable to microbial decomposition, soil
minerals can help stabilize these inputs and prevent C loss through respiration by microbes. However,
it is unknown whether and to what degree red alder SOC inputs are stabilized in this carbon pool. To
address this knowledge gap, we examined how red alder may contribute to elevated SOC storage, and
in particular SOC stabilization on minerals. We sampled from paired 30+ year old plantations of
nitrogen-fixing red alder and non-fixing Douglas-fir in spanning Oregon to British Columbia. We used
density fractionation to separate the mineral associated organic carbon (MAOC) from the total SOC
and calculated the fraction of MAOC per amount of total soil. Our preliminary results show that red
alder plantations had higher MAOC concentrations on average by 5% and lower pH by 0.5 in surface



soils (0 — 20 cm). We hypothesize that nitrogen enrichment increases soil organic carbon, leading to
more decomposed carbon associated with available mineral surfaces, in part potentially via increased
mineral weathering rates under nitrogen-fixing red alder.

Rebecca Gutshall

Informal education programs as the key for creating environmental stewards and why Spanish
speakers should be included in the conversation

Education outside the classroom (EOC) is an underutilized tool in climate advocacy and environmental
awareness. Combating current US policy lifting environmental protections requires more effective
climate education. This study illustrates EOC as an effective tool for inspiring environmental
stewardship. The study also shows the changes made onto audience values and suggests where
efforts are most effective based on resources needed and audience demographics. Such
demographics assessed include groups of English and Spanish speakers, and their self assessment of
“care for the environment” (CFE). A positive change of CFE shows the value of expanding access and
tapping into Spanish speakers. At the same time, however, the study hints at the fact that Spanish
speakers may think differently about CFE, and that difference may be valuable for climate advocacy. In
this study, Spanish speakers and English speakers are both shown to value their natural environment
inherently and for resources. However, upon further interviews, Spanish speakers typically saw
themselves as a constitutive part of the environment; whereas their English-speaking counterparts
often defined ‘environment’ in opposition to human presence. This perceived difference may have
important relevance in how these different groups of speakers react to environmental policies and
agree with preservation efforts.

Anna Haigh, Mark, Schulze, Oregon State University: German, Vargas G., Oregon State University:
Christopher, Still, Oregon State University

Hotter than hot: Using passive heating in a Douglas-fir canopy to assess the effect of extreme
heat on photosynthesis.

Extreme hot temperatures can lead to reductions in gross primary productivity, alterations to metabolic
processes, and increased mortality risk. Heat exposure in plants depends on leaf energy balance and
species’ thermotolerance. Soil water availability can impact transpiration-driven cooling, yet little is
known on how it could affect leaf thermotolerance. Understanding how environmental conditions
mediate the upper limits of leaf thermotolerance therefore is critical to predicting forest carbon uptake
patterns under heat and drought. In this study, in situ passive heaters were employed to increase
branch temperatures in the upper canopy of second-growth Douglas-fir trees in the HJ Andrews
Experimental Forest in western Oregon, U.S.A.. Study trees were subject to irrigation treatments in
which half of the sampled trees received 5mm of water depth equivalent each day throughout the
growing season. Using dark-adapted fluorescence, gas exchange, and non-structural carbohydrates as
proxies for photosynthesis and metabolism, we found a negative relationship between heat intensity
and carbon fixation, particularly in developing foliage. Further, we found faster recovery following heat
events in the late-season compared to early-season. These findings highlight the importance of
understanding how heat wave timing impacts leaf development and seasonal phenology.

Liam Kaperick

Factors Effecting Overstory Canopy Development and Biomass Accumulation on the Debris-
Avalanche Deposit of Mount St. Helens

The 1980 eruption of Mount St. Helens created a diversity of disturbance zones that are experiencing
differing changes to forest structure and nutrient dynamics. This study focused on the debris-avalanche
deposit (AD), a 60 km2 area formed when 2.5 km3 of rock and ice from the north face of the mountain
slid into the North Fork Toutle River Valley. While there is an abundance of research on tree response
to catastrophic disturbance, the mechanism of deposition, susceptibility to repeated fluvial disturbance,



and lack of biological legacies on the AD presents a unique opportunity to study an early-successional
forest and the growth strategies of tree species across a highly variable landscape. In the last 45 years
Alnus rubra has become dominant on the AD accounting for 95% of biomass surveyed. This study
aimed to examine the role of microtopography on establishment and growth of A. rubra. Aboveground
biomass, stand height, and canopy cover were measured using FIA protocols in 41 permanent plots in
July of 2025. An index was created using flow accumulation, slope, aspect, and curvature in ArcGIS
Pro to quantify habitat quality for each plot. Linear regression found that biomass

(F =0.90, p =0.3483), average DBH (F = 1.47, p = 0.2323), canopy cover (F =1.28, p =0.2641), and
average height (F = 0.03, p = 0.8694) were all insignificant. While the results point towards other
factors than microtopography/moisture, it is possible the 1-m resolution DEM was too coarse for this
application.

Taylor Kibrick, Aquila Flower, Western Washington University

Seeing the Forest for the Trees: Reconstructing the Historical Range of Garry Oak Woodlands
in the San Juan Islands

Temperate oak woodlands are declining globally, and Garry oak (Quercus garryana) ecosystems in the
Central Salish Sea are no exception. Across the region, Garry oak woodlands have experienced
dramatic contraction over the past 150 years due to conifer encroachment, agricultural conversion, and
the disruption of Indigenous burning practices. Although extensive losses have been documented in
British Columbia and the Puget Trough, spatially explicit reconstructions of historical change in
Washington’s San Juan Islands remain limited. This lack of long-term, mapped data constrains
restoration planning, obscures historical baselines, and complicates efforts to distinguish anthropogenic
drivers from natural ecological processes. This research quantifies and maps changes in Garry oak
woodland distribution in the San Juan Islands from the late nineteenth century to the present. Historical
forest cover is reconstructed from georeferenced archival maps and early aerial imagery, then
compared to contemporary multispectral datasets to assess shifts in spatial extent, fragmentation, and
stand replacement. These reconstructions establish a time-sequenced spatial dataset that documents
patterns of woodland contraction and landscape transformation. Building on this historical foundation, a
climate-based habitat suitability model is developed to project future changes under multiple emissions
scenarios. By integrating long-term landscape change with predictive modeling, this study identifies
areas of historical persistence, regions of declining climatic suitability, and landscapes with potential for
future resilience. The resulting framework provides land managers with spatially explicit tools to guide
restoration prioritization and support the long-term conservation of Garry oak ecosystems in the Salish
Sea bioregion.

Sofia Kruszka, Jenna E. Morris, School of Environmental and Forest Sciences, University of
Washington, Seattle, Washington, USA; Kiristin H. Braziunas, School of Environmental and Forest
Sciences, University of Washington, Seattle, Washington, USA; Rupert Seidl, Ecosystem Dynamics
and Forest Management Group, School of Life Sciences, Technical University of Munich, Freising,
Germany, Berchtesgaden National Park, Berchtesgaden, Germany; Winslow Hansen, Cary Institute of
Ecosystem Studies, Millbrook, NY, USA; Trond Simensen, Norwegian Institute for Nature Research,
University of Oslo, Norway; Monica Turner, Department of Integrative Biology, University of Wisconsin-
Madison, Wisconsin, USA; Brian J. Harvey, School of Environmental and Forest Sciences, University
of Washington, Seattle, Washington, USA

Calibrated parameters for operationalizing a forest and landscape simulation model in the
Pacific Northwest, USA

Here, we follow standard pattern-oriented modeling approaches to rigorously calibrate and evaluate
demographic parameters describing 26 tree species native to the Pacific Northwest (PNW), USA, ready
for use in the individual-based forest landscape and disturbance model iLand. Modeling forests as
complex adaptive systems is a powerful way to study forest ecosystems, as the pace of forest
landscape change in response to natural disturbances, anthropogenic activity, and climate change
stretches over decades to centuries. Agent-based models can simulate complex emergent properties



of forest systems but often require extensive calibration and evaluation of parameters before they can
be applied. Effective use of an agent-based model calibrated for the PNW to examine ecosystem
dynamics across broad spatial and long temporal scales can address key knowledge gaps. The
approach for calibrating and evaluating the parameters in this dataset examines how the model
simulates patterns of forest dynamics across scales—how individual trees interact with the environment
over a lifetime, how intra- and interspecific competition give way to succession over centuries, how
characteristic species assemblages emerge across the region-wide topo-climatic gradient. Grounding
calibration in a spatially-explicit framework—simulating plots under the same environmental and
vegetation conditions as reference field inventory data—specifies the model parameters to forests of
Washington and Oregon. The resulting parameters are ready for use in iLand for most forests across
the states of Washington and Oregon. This parameter dataset and accompanying environmental
parameters operationalize iLand for PNW forests.

Mel Lowe

Transforming Cottonwood with TRAP: A Tool to Investigate Plant Gene Expression

Climate change and agricultural practices expose plants to disturbances such as droughts, salinization,
and temperature change, posing a threat to global food systems and ecosystem stability.
Understanding how plants respond to these stressors is key to producing realistic mitigation options.
Cottonwood (Populus) is a genus of deciduous tree that is agronomically relevant, ideal for laboratory
work, and exhibits novel symbiont interactions making it an excellent system for investigation. To
characterize plant genomic responses, the objective of this project was to genetically modify a Populus
hybrid (P. alba x tremula) with TRAP (Translating Ribosomal Affinity Purification), creating a tool
providing a clear picture of plant-specific gene expression. Traditional methods rely on total RNA,
which risks mixed molecular signals from co-cultures, and do not exclusively show actively transcribed
genes. TRAP solves this by isolating ribosome-bound plant mRNA, offering precise insight of actively
translating plant genes in the presence of other organisms. To achieve this, the TRAP vector was first
built, verified, and then inserted into Populus hybrids through Agrobacterium transfection. Four
transformed plant lines were verified via PCR and fluorescence microscopy, and two were selected
where the TRAP mRNA extraction was conducted and successful. Through this process, we have
developed two ready-to-use Populus lines fully functional with the TRAP cassette for use in future
experiments. The TRAP protocol also has potential to be used in other plants, and will ultimately serve
to close key knowledge gaps surrounding the molecular mechanisms behind plant genomic responses
to abiotic stress and other variables of interest.

Gates Marshall, Dylan, Fischer, The Evergreen State College; Madelyn, DelaCruz, The Evergreen
State College

Understory Responses to Burial by Woody Debris in Mount St. Helens Upland Old-Growth
Forests

Old-growth forests feature woody debris, a continuous burial disturbance for understory plants.
Measurement of disturbance effects in permanent plots allows quantification of species responses to
natural burial. We utilized plots in four subalpine forests at Mount St. Helens that have captured
ongoing disturbance dynamics for over 45 years. We examined data from 2020-2025 to determine if
understory plants persisted under woody debris burial and if clonal reproduction characterized this
community. To isolate effects of woody debris from site differences, we analyzed percent cover change
for 16 species meeting a 10% occurrence threshold (=40 of 400 plots) using linear mixed-effects
models. Clonal species dominated the total community (78.3%) and analyzed subset (89.0%). Most
species (14 of 16) showed no detectable relationship with woody debris deposition (all p > 0.05; mean
B =-0.002, range: -0.011 to +0.006). Only two species exhibited significant negative responses:
Xerophyllum tenax (B = -0.042, SE = 0.017, p = 0.013) and Arnica latifolia (f = -0.029, SE = 0.014, p =
0.046). Both were restricted in distribution, occurring primarily in single sites. These results indicate
understory plant communities in these old-growth forests are broadly capable of persisting under
woody debris burial. Strong dominance of clonal species suggests asexual reproduction facilitates



persistence under chronic burial stress. We propose long-term selection pressure from woody debris
pre-adapted these communities to recover from pulse disturbances like volcanic tephra burial,
highlighting the importance of old-growth forests as disturbance refugia.

Kato Marshall, Jesse Miller, The Evergreen State College

Where’s Wormwood?: An assessment of all known outplantings of Artemisia campestris var.
wormskioldii in Washington State

Artemisia campestris var. wormskioldii, also known as northern wormwood is a rare plant species only
known to grow within and around the Columbia River Basin. Its decline over the years has been of
concern to botanists within the Greater Northwest. This research project seeks to aggregate the
monitoring data on known outplantings of northern wormwood and continue monitoring efforts in order
to ascertain survival rates of outplantings and generate recommendations for future monitoring and
research.

Millen McCord, Lucy Kerhoulas

Oaks on the trailing edge: physiological responses of Oregon white oak to thinning in the East
Cascades

In western North America, Oregon white oak (Quercus garryana) ecosystems have experienced
widespread conifer encroachment and are frequent targets of regional restoration thinning treatments.
Although previous work reports positive responses in oak growth to these treatments, the physiological
mechanisms driving this growth and the effects of increased solar radiation and altered microclimates
on these responses remain poorly understood, particularly in arid systems. This study, occurring in
2024-2026, explores these knowledge gaps at three encroached oak stands in the East Cascades
region of Oregon. We are monitoring physiological responses (water sources, water status, and gas
exchange) to thinning treatments and investigating the influences of woody encroachment, tree
characteristics, and environmental variables on these responses. Results from xylem water isotopic
sampling suggest niche partitioning of soil water between oaks and conifers at two of our three sites.
Preliminary analysis of first-year post-treatment physiological data shows site-specific responses. At
one site there was significantly higher productivity and lower water stress in treatment plots than in
control plots, no significant difference between treatment and control plots at the second site, and lower
productivity and higher water stress in the third site’s treatment plots compared to control plots, with
variation across the site suggesting location-dependent responses. Findings from this work will improve
understanding about the effects of thinning treatments on physiological growth mechanisms and inform
management activities at the trailing edge of this species’ range.

Mia Mitchell, Josh S., Halofsky, Washington Department of Natural Resources, Olympia, Washington,
USA; Dan C., Donato, Washington Department of Natural Resources, Olympia, Washington, USA;
Brian J., Harvey, School of Environmental and Forest Sciences, University of Washington, Seattle,
Washington, USA

Yacolt Fire reburns: A retrospective look into early 20th century drivers of reburns in the Pacific
Northwest

Many aspects of how warming climate and increasing fire activity will affect forests are not fully
understood. In historically climate-limited fire regimes, such as the Western Cascades of Washington
and Oregon, short-interval reburn cycles following infrequent and severe fires can drive long-term
successional trajectories. These reburn cycles may be important aspects to how forests and fire
regimes are altered by climate warming, but opportunities to study contemporary reburns are sparse.
Therefore, retrospective studies of reburns and post-fire trajectories can provide insight on how forests
have already responded to short-interval reburns after large, stand-replacing fires. In this study, we test
the relationship between the historical Yacolt Burn of 1902 and subsequent reburns, examining
potential interactions between climate drivers, anthropogenic actions, and vegetation-fire feedbacks.



The Yacolt Burn Complex of 1902 (including Lewis and Siouxon Fires) burned approximately 100,000
hectares of forested land across several counties (Clarke, Cowlitz, Skamania) in southwestern
Washington. Within the Yacolt Burn Complex, 15 partial reburns occurred within a 50-year period
(through 1952), with intervals between fires ranging from 2 to 27 years and fire sizes ranging from 50 to
82,000 hectares. Through archival research (newspapers, narratives, agency reports, and fire maps)
and comparison with past climate data, we characterize the dynamics of the reburned Yacolt Complex
landscape over the early 20th Century and test relationships between reburn events and drivers.

Aspen Overstreet, Christopher, Maxwell, The Evergreen State College

Genetic-based variation in growth responses to climate among P. trichocarpa, P. balsamifera
and hybrid genotypes in a Western Washington Common Garden

Natural hybrid zones create opportunities to examine how genetic ancestry and climate-of-origin
influence tree growth in new environments. Hybridization between Populus trichocarpa and Populus
balsamifera spans western and central North America, generating continuous gradients of genomic
ancestry associated with phenotypic variation. Using a common garden in Olympia, WA, a site warmer
and wetter than most source climates, we tested whether genetic ancestry or source climate better
predicts juvenile growth. Clones were extracted from four pacific-to-interior transects spanning Alaska
to Alberta BC, representing the natural hybridization gradient. Clonally propagated genotypes
representing this hybridization gradient were planted in a randomized complete block design. Genomic
ancestry proportions (% P. trichocarpa, Pt) were provided by previously published genetic analyses by
Bolte et a, 2024. Climate-of-origin variables were derived from ClimateNA, with annual heat moisture
index (AHM) identified as the strongest climatic predictor based on AIC. Linear mixed models were
used to test the effects of Pt, AHM, and their interaction on basal diameter, with block included as a
random effect. For basal diameter, Pt significantly predicted growth (F4,,¢ = 14.29, p = 0.0003), as did
AHM (F4,70 = 8.92, p = 0.0039), while their interaction was not significant (P = 0.9691). Higher percent
P. trichocarpa ancestry was associated with greater basal growth. These results indicate that within an
environment warmer and wetter, historical genetics may play a larger role than short term phenotypic
traits.

Hirak Parikh, Jeffery, Stone, Indiana State University

Modern Diatom Assemblages Across Habitats in Lake Coeur d’Alene, Idaho: Ecological
Assessment

Lake Coeur d’Alene, Idaho, is a historically mining-impacted freshwater system influenced by metal
contamination from the Coeur d’Alene River basin. Modern diatom assemblages with physicochemical
parameters were analyzed across multiple habitats to evaluate ecological status and establish a
baseline for paleolimnological reconstruction.

A total of over 120 taxa were identified. Planktonic communities were dominated by Asterionella
formosa, Fragilaria crotonensis, Aulacoseira ambigua, and Tabellaria flocculosa, consistent with
mesotrophic lake conditions. Benthic assemblages showed strong habitat structuring. Epilithic
communities were characterized by low-profile taxa such as Achnanthidium minutissimum and
Cocconeis placentula, while fine sediments supported motile taxa including Nitzschia palea, Navicula
cryptocephala, and Sellaphora pupula. High-profile taxa, including Gomphonema parvulum,
Gomphonema angustatum, and Encyonema silesiacum dominated macrophyte-associated habitats.

Indicator taxa and diatom-based ecological interpretation suggest spatial variation across the lake, with
greater representation of disturbance-tolerant taxa in northern sites influenced by historical mining
inputs, while southern sites reflect mesotrophic conditions. These results establish a modern ecological
baseline for Lake Coeur d’Alene and support diatom-based reconstruction of mining-related
environmental change.



Thomas Reuter-Schmitt, Thomas,Reuter-Schmitt, Cal Poly Humboldt; Alan,Tepley, Cal Poly Humboldt;
Jeff, Kane, Cal Poly Humboldt.

Reburns in a warming climate are driving a shift from conifer- to dense-hardwood dominated
forests in the Klamath Mountains

Wildfires have been becoming more extensive and severe across the western United States in recent
decades. As a result, severely burned sites are increasingly likely to burn again within 10-20 years.
Although many forests have shown resilience to high-severity fire, the way reburns alter that resilience
remains unclear, especially as the post-fire environment becomes increasingly arid. The Klamath
Mountains of northwestern California and southwestern Oregon have been among the most fire-prone
regions of the western US in recent decades. With 36% of the area that burned since 1984 having
already reburned, understanding vegetation responses to reburns is particularly important in this
region. To evaluate how vegetation recovery after reburns differ from that after a single high-severity
fire, we resampled plots initially sampled in 2015 at 7-28 years, with no prior fires for >30 years. Since
2015, 49 out of 57 plots have reburned. We resampled 42 of these sites plus 18 additional sites at 10-
20 years since reburns to document longer-term responses. Compared to first-burns, post-fire climate
was drier and seed sources for conifers were reduced. Hardwood trees, shrubs, and serotinous
knobcone pines were resilient to reburns, but we found a substantial decline in regeneration of non-
serotinous conifers compared to that recorded following the previous fire at the same sites. These
changes suggest repeated burning is driving a shift from Douglas-fir to hardwood-dominated forests,
but with a denser structure than open oak woodlands historically maintained by Indigenous fire
stewardship at lower elevations in this region.

Megan Selvig, Nathan Reynolds, Opal Creek Ancient Forest Center; Jennifer Johns, Chemeketa
Community College

Establishing a Research Station: Options for research at the Opal Creek Ancient Forest Center
The Opal Creek Ancient Forest Center announces the establishment of the Opal Creek Research
Station at Jawbone Flats, a low-elevation, temperate rainforest research hub situated within the
35,000-acre Opal Creek Wilderness and Scenic Recreation Area of the Willamette National Forest.
Following the 2020 Beachie Creek Fire, this landscape offers opportunities to study post-fire recovery,
ecosystem resilience, and climate disruption across the full ecological gradient—from unburned old-
growth to mosaic and severely burned stands. Paired watersheds with diverse riparian and upland
topographies, coming together at the confluence of two creeks forming the Little North Fork of the
Santiam River, provide potential for both biogeochemical and ecological analysis.

Current research partnerships with institutions such as Chemeketa Community College, Willamette
University, The Evergreen State College, Reed College, Portland State University and the
Confederated Tribes of Grand Ronde support ongoing surveys of forest health, gastropod and
amphibian diversity, and first foods regeneration.

To sustain continued scientific inquiry, the Opal Creek Research Station provides essential
infrastructure three miles in from the trailhead, including lodging for 13 researchers, shared kitchen
facilities, off-grid solar power, satellite internet, and gear transport. The station is open to university
professors, students, and independent scientists. This poster outlines the available facilities, current
research initiatives, and the process for launching new projects or joining existing permits. By providing
a stable base for fieldwork in a remote setting, the Opal Creek Research Station aims to facilitate
research that informs conservation and forest resilience across the Pacific Northwest.

Leona Svancara, Elise Elliott-Smith, Lindsey Thurman, John, Bradford, USGS Northwest Climate
Adaptation Science Center

Climate adaptation in the pacific northwest: from science to service
The USGS Climate Adaptation Science Centers (CASCs) are a USGS-University partnership that



provide data, tools, technical services, and training to support cost-effective natural resource
management, hazard risk mitigation, and community resilience across the United States. As one of
nine regional CASCs, the Northwest CASC (NW CASC) works with federal, state, and Tribal resource
managers in Idaho, Oregon, Washington and western Montana to assess impacts of changing climate
and develop the science and tools needed to help fish, wildlife, and ecosystems adapt to those
impacts. Although the potential impacts of changing climate on natural resources have been studied for
decades, methods for conducting that research and applying the results for purposes of adaptive
management and decision making are still evolving. Advances in scientific research, partner
engagement, and adaptive management have improved our ability to identify, plan and implement
adaptation actions. Here, we highlight recent advances in climate adaptation science in the Northwest
region, including a snapshot of current research, resource management success stories, and examples
of identifying and implementing climate adaptation actions. We provide an overview of technical
services and training available. Finally, we offer insights on how to be more intentional in developing
science and products to address climate-related impacts and we identify additional information needed
to improve resource management in a time of rapid change.

Libby Taylor-Manning, Amelia Fitch, Oregon State University; Posy Busby, OSU; Jeff Diez, University
of Oregon; Joe LaManna, Marquette University; Aubree Cobos, OSU; Amelia Leonard, OSU; Joe
Gagne, OSU; Ruric Bowman, Marquette University; Matt Betts, OSU; Mark Schulze, OSU; Kaitlin
Katella, UO; Yausi Khajavei, UO; Jack Shultz, OSU

Post fire seedling success in PNW temperate forests depends on burn severity and
microclimate along with biological legacies

Forest regeneration in Western temperate forests is critical for ecosystem services like carbon
sequestration and microclimate buffering. Understanding mechanisms of seedling success is
increasingly important, given escalating stressors on the ecosystem from global change drivers like
wildfire. Proximity of seedlings to adult conspecifics can affect seedling success: while belowground
biotic legacy effects like symbiotic fungi can help seedling establishment and growth, exposure to
pathogens can reduce survival. Strength of these relative positive and negative belowground biotic
effects on seedling success likely depends on abiotic environmental conditions, like access to nutrients,
water, and temperature. It is unclear how burn severity affects these biotic legacies and abiotic
conditions. To investigate this, we transplanted 1375 seedlings across elevation and burn severity
gradients at 15 sites within the Andrews Forest in Oregon, USA. Douglas-Fir and Western hemlock
seedlings from high and low elevation seed sources were transplanted underneath mature hetero- and
conspecific trees. To quantify microclimate, sensors were established per site, measuring temperature,
soil moisture, and relative humidity. We hypothesize biotic factors will play increasingly important roles
in seedling survival at high elevations because of more stressful environmental conditions. One year
after transplant, Douglas-Fir seedlings in unburned areas have higher survival as light increased and
minimum temperature and humidity decreased, while in burned areas seedling survival increased as
burn severity increased, even after accounting for microclimate effects. Hemlock survival declined as
temperature increased and soil moisture decreased. This work provides a better understanding of
drivers for seedling survival in Pacific Northwest temperate forests post-fire.

Alejandro Torres, Justin Bastow

Assessing Pollen limitation of Native Prairie Forbs in Eastern Washington

Prairie ecosystems in eastern Washington are among the most endangered in the United States, with
less than 0.1% of native prairie remaining due to agricultural conversion, urbanization, and habitat
fragmentation. Although restoration efforts have increased native plant cover, they often overlook the
role of pollinators in sustaining plant reproduction and long-term community persistence. Bees are
essential pollinators in these systems, yet the effects of habitat fragmentation, restoration practices,
and invasive species on pollinator activity and plant reproductive success remain poorly understood.
This study evaluates pollen limitation in native prairie forbs across restored and remnant prairie sites in
eastern Washington by comparing seed production under natural and supplemented pollination. Bee



communities and foraging activity will be assessed alongside vegetation surveys to quantify pollinator
visitation, floral composition, and the relative abundance of native and non-native species. One of our
species of focus, Eriogonum heracleoides, produced significantly more seeds in our ambient pollinator
treatments compared to pollinator-excluded inflorescences, while hand-pollinated inflorescences did
not differ which may indicate natural pollination is sufficient in these remnant patches. Although these
results suggest that native forbs are not currently pollen limited under natural pollination, reduced
pollinator visitation, such as that simulated by exclusion treatments, could negatively impact native forb
reproduction if native bee populations decline. Continued research and long-term monitoring of
pollinator communities are therefore critical for detecting emerging limitations to pollination services
and for guiding adaptive prairie restoration and management.

Lauren Walker, James Lamping, University of Oregon; Brian Sturtevant, US Forest Service; Melissa
Lucash, University of Oregon

A new pest in the West: simulating emerald ash borer-related ash mortality and plant
community shifts across the Pacific Northwest

Oregon ash (Fraxinus latifolia), the sole native species of ash tree on the West Coast, is now under
threat due to the recent arrival of the emerald ash borer (Agrilus planipennis; EAB) near Portland, OR
in 2022. EAB has already decimated ash populations across the Midwest and East Coast following its
introduction to the United States in Michigan in 2002. Given this new invasion in the west, our research
aims to address two questions: 1) how fast will EAB spread across Oregon and Washington over the
next 25 years and how might this affect the spatial pattern of Oregon ash mortality? 2) how might plant
community successional trajectories be altered in areas affected by EAB? We used LANDIS-II, a
spatially explicit forest landscape model, to project the spatial pattern of EAB-caused ash mortality in
the Pacific Northwest. Due to the large variation in EAB dispersal rates in the literature, we tested three
EAB dispersal rates with and without long-range anthropogenic EAB dispersal via firewood transport.
Preliminary results indicate that a conservative, low EAB dispersal rate (0.4 km/year) restricts EAB to
northwest Oregon through 2050, while high EAB dispersal rates (10 km/year) allow EAB to reach
southern Oregon by ~2040 and northern Washington by ~2050. As expected, adding long-range
human dispersal events accelerates the spread of EAB across the landscape. This research is
important for strategic planning efforts of local land managers and owners as they prepare for high
levels of ash mortality and develop plans for restoration.



