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Climate
Change
Challenges
to PNW
forests

Assaults on our Northwest
forests come from:

* More frequent fire and longer fire seasons due to
less moisture

* Insect and pathogen outbreaks
« Swiss needle cast, bark beetle (Doug-fir)
« Severe drought stress (Western hemlock, WRC)

* Too slow growing, elk love it, more susceptible to
phytophthora (Western redcedar)

» Aphids (Sitka spruce)
* Root rot (Doug-fir, Western Hemlock, Spruces)
* New invasive species



Current and
emerging
negative
impacts of
climate change
and invasive
species on our
PNW timber
species *

(Douglas-fir, Western hemlock,
Western red cedar, Sitka spruce)

Pacific Northwest forests are facing increasing levels of stress and
mortality due to climate change (Agne et al., 2018; Allen et al.,
2015; Lalemand 2018; van Mantgem et al., 2009).

We anticipate seeing more frequent fire in west-side forests
because of longer fire seasons due to lower fuel moisture
(Abatzoglou and Williams, 2016; Libby, 2017).

Climatic changes are also causing increases in the severity of
some insect and pathogen outbreaks (Agne et al., 2018; Kliejunas
et al., 2009).

Invasive species are probably more threatening to our forests than
climate change. We’ve already withessed the demise of the
American Chestnut to Phytophthora and are currently witnessing
near complete extirpation of Ash trees from the emerald ash borer.

With so much of our industry reliant on so few conifer species, we
are vulnerable to emerging yet unforeseen invasive species

* Credit to Russell Kramer, PhD, and Isaac Rotor at Resilient Forestry for citations on impact to Northwest forests from climate change challenges



Emerging
negative
impacts of
climate
change and
invasive
species

In areas with historically long fire return intervals such as the wet portions of
the Olympic Peninsula, a moist climate has prevented the high fuel loading
from igniting into large, high-severity fires (Shenton, 2023).

This protection will decrease under hotter, drier, windier summers
(Abatzoglou and Williams, 2016).

Climate change has approximately doubled the burned area across the US
between 1979 and 2015, resulting in more burned area of over one billion
acres (Abatzoglou and Williams, 2016).

More frequent crossing of climatic thresholds that support beetle population
“eruptions” have resulted in bark beetle eruptions exceeding the frequencies,
impacts, and ranges documented over the last 125 years (Raffa et al., 2008).

While Douglas-fir bark beetle mortality is generally isolated to smaller
pockets, the frequency and severity of the native Douglas-fir bark beetle
(Dendroctonus pseudotsugae) outbreaks will likely increase.

Worse fire seasons and elevated tree stress related to temperature and
moisture are drivers of increased bark beetle prevalence (Agne et al., 2018).



‘Firmageddon’
Oregon firs
suffer record
die-off as
climate crisis
hits hard in
2022 Sl
(Doug fir) ST BT

A recent aerial survey found that more than a million acres of forest contain

trees that have succumbed to stressors exacerbated by a multi-year drought.
https://www.thequardian.com/us-news/2022/dec/15/oreqon-dead-fir-trees-conifers-climate-crisis



https://www.theguardian.com/us-news/2022/dec/15/oregon-dead-fir-trees-conifers-climate-crisis

Severe
drought
stress

(Western
hemlock)

Western hemlock defoliation and mortality caused by Rhizoctonia butinii and
drought. Notice the different sizes of trees affected, as well as those trees
that have recently died (left and center photo). The photo on the right shows

characteristic defoliation symptoms starting in the lower crown.
https://dnrtreelink.wordpress.com/2018/07/03/emerging-issues-with-western-hemlock-and-douglas-fir/



https://dnrtreelink.wordpress.com/2018/07/03/emerging-issues-with-western-hemlock-and-douglas-fir/

Bark beetle
impacts to
Washington

forests —
WA DNR

Bark beetles are responsible for
over half of recent tree mortality in
Washington (WA DNR, 2023).

Of the 604,000 acres of forest
damaged by mortality agents,
bark beetles accounted for
346,000 acres (WA DNR, 2023).

Tree mortality due to Douglas-fir
bark beetles was observed across
over 105,000 acres of forest in
2022, more than double the 10-
year average and the highest level
since 2001 (WA DNR, 2023).

Extreme heat events such as the
June 2021 heat dome and high
levels of drought contribute to
severe beetle outbreaks (WA
DNR, 2023).

Douglas-Fir Beetle

Attacks and kills Douglas-fir trees

Figure 1. Douglas-fir beetle egg and larval galler-
ies. Photo: Kenneth Gibson, USDA Forest Service,
Bugwood.org.



Root rot
impacts to
Northwest
forests

Armillaria fungi propagules may
increase during warmer winters and
established fungal bodies may
more readily infect drought-and
temperature-stressed trees (Agne
et al., 2018; Kliejunas et al., 2009).

Changes in soil temperature and
moisture could negatively impact
protective mycorrhizae (Kliejunas et
al., 2009).

Armillaria ostoyae is estimated to
cause volume losses of 84 bhillion to
127 billion board feet of timber
each year in the Canadian Pacific
Northwest (Kliejunas et al., 2009).

Rl o 5476525
A Douglas-fir displays signs of laminated root disease

(Phellinus weirii) Photo: Steve Wilent, Society of
American Foresters, Bugwood.org.

Laminated root rot has major impacts on the income-producing land of the
Washington Department of Natural Resources (DNR), causing economic
losses of between 5 percent and 15 percent to Douglas-fir forestry.



Swiss
needle cast
impacts to
Northwest
forests

The Swiss needle cast (Phaeocryptopus
gaeumannii) epidemic has affected
hundreds of thousands of acres of
Douglas-fir along the coast of BC,
Washington, and Oregon since the 1990s
(Mulvey et al., 2013).

It is considered a top threat to Douglas-fir
plantation health (OSU Extension, 2024).

While mortality due to the fungus isn’t a
great concern, in severe cases the
disease’s foliage damage can cause
productivity losses of 23-52% (Shaw et
al., 2011).

In the Oregon Coast Range alone, the
area affected has increased by over
300,000 acres per year since 2006
(Mulvey et al., 2013).

Epidemic drivers are mild winters, wet
and fog-laden springs and early summers
facilitating leaf infection, and dense,
young, even-aged hosts (OSU Extension
2024).

Warmer winters could contribute to
intensification of the disease at higher
elevations (Agne et al., 2018).

Swiss needle cast: Discoloration and needle loss in
spring. Most branches have less than one year of
needle retention in this photo. David Shaw.



Swiss needle cast
impacts to
Northwest forests

Swiss needle cast: A cross section of
iInfected Douglas-fir shows how SNC
reduced tree growth. Photo: Alan
Kanaskie, Oregon Department of
Forestry.

https://www.oregon.gov/odf/documents/forestben
efits/swissneedlecast.pdf

Reduced growth
from SNC



https://www.oregon.gov/odf/documents/forestbenefits/swissneedlecast.pdf
https://www.oregon.gov/odf/documents/forestbenefits/swissneedlecast.pdf
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Climate Profile
Predictions -
USDA USES

Plant Species and Climate
Profile Predictions — USDA
USFS

https://charcoal2.cnre.vt.edu/
climate/species/

& VirginiaTech

The contents of the
climate data web pages
provided here were
originally built at the
Moscow Forestry Sciences
Laboratory of the USDA
Forest Service, Rocky
Mountain Resarch
Station.

S

Climate Estimates, Climate Change and Plant Climate Relationships

Plant Species and Climate Profile Predictions

Moscow Home > Climate > Plant Species and Climate Profile Predictions

Available Species-Climate Profiles

« Alaska cedar [Chamaecyparis nootkatensis - CHNO]
« Alligator juniper [Juniperus deppeana - JUDE2]

« Bigleaf maple [Acer macrophyllum - ACMA3]

« Bigtooth maple [Acer grandidentatum - ACGR3]

« Blue oak [Quercus douglasii - QUDO]

s Blue spruce [Picea pungens - PIPU]

+ Brewer spruce [Picea breweriana - PIBR]

« California black oak [Quercus kelloggii - QUKE]

+ California buckeye [Aesculus californica - AECA]

+ California-laurel [Umbellularia californica - UMCA]

+ California red fir [Abies magnifica - ABMA]

« Canyon live oak [Quercus chrysolepis - QUCH2]

+ Cherry [Prunus sp. - PRUNU]

+ Coast live oak [Quercus agrifolia - QUAG]

« Corkbark fir [Abies lasiocarpa var. arizonica - ABLAA]

« Coulter pine [Pinus coulteri - PIC03]
« Curlleaf mountain-mahogany [Cercocarpus ledifolius - CELE3

« Douglas-fir [Psuedotsuga menziesii - PSME]

« Emory oak [Quercus emoryi - QUEM]

« Engelmann spruce [Picea engelmannii - PIEN]

+ Gambel oak [Quercus gambelii - QUGA]

+ Giant Sequoia [Sequoiadendron giganteum - SEGI2]


https://charcoal2.cnre.vt.edu/climate/species/
https://charcoal2.cnre.vt.edu/climate/species/

d VirginiaTech

The contents of the
climate data web pages
provided here were
originally built at the
Moscow Forestry Sciences
Laboratory of the USDA
Forest Service, Rocky
Mountain Resarch
Station.

Climate Estimates, Climate Change and Plant Climate Relationships

Plant Species and Climate Profile Predictions

Moscow Home > Climate > Plant Species and Climate Profile Predictions = Douglas-fir

<< Back to Species List

Douglas-fir (Psuedotsuga menziesii - PSME)

Current Species Data Four Maps

i B 1. “current” map, which was
Download "current.zip” . 0
Display "current_metadata.xml” pUb“Shed N 2009

CGCM3_Al1B y2030

Download "CGCM2_A1B_y2020.png"
Download "CGCM3_A1B_y2030.zip" 2. 2030
Display "CGCM3_Al1B y2030.metadata.xml”

Download "CGCM3_A1B_y2060.png™ 3 2060
Download "CGCM3_A1B_y2060.zip" )
Display "CGCM32_A1B_y2060.metadata.xml”

CGCM3_Al1B y2090

Download "CGCM2_A1B_y2090.png"
Download "CGCM3_A1B_y2090.zip" 4. 2090
Display "CGCM3_A1B_y2090.metadata.xml”




Species-
Climate
Profile for
Douglas-fir
(Psuedotsuga
menziesii)

YViability score

N

Douglas—f

Citation Information:

Originator: Nicholas L. Crookston

Publication Date: 2009-02-19

Title: Species-Climate Profile for Douglas-fir (Psuedotsuga menziesii)
Edition: Geospatial Data Presentation Form: raster digital data

Series Name: Tree Species Climate Profiles

Publication Place: Moscow, ID

Publisher: Rocky Mountain Research Station

Online Linkage: http://forest. moscowfsl.wsu.edu/climate/species/index.php

Abstract:

This map is part of a series that are all created using essentially the same
method, as outlined in section 2.2 of this paper: Crookston, NL, GE Rehfeldt, GE
Dixon, AR Weiskittel. 2010.

Addressing climate change in the forest vegetation simulator to assess impacts
on landscape forest dynamics. Forest Ecology and Management. 260:1198-1211.

The values are species viability scores in the range of 0
to 1, where low numbers indicate that the climate is not
consistent with where the species grows and high
numbers indicates consistency.

Purpose: To show the spatial distribution of species climate profiles


http://forest.moscowfsl.wsu.edu/climate/species/index.php
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Climate Profile for Douglas-fir uspausrs

The values are species viability scores in the range of 0 to 1, where low numbers indicate that
the climate is not consistent with where the species grows and high numbers indicates

consistency.
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Climate Profile for Western redcedar uUSDA USFS

The values are species viability scores in the range of 0 to 1, where low numbers indicate that
the climate is not consistent with where the species grows and high numbers indicates
consistency.
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Climate Profile for Western hemlock usDA USFs

The values are species viability scores in the range of 0 to 1, where low numbers indicate that
the climate is not consistent with where the species grows and high numbers indicates
consistency.
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Climate Profile for Sitka Spruce usDA USFS

The values are species viability scores in the range of 0 to 1, where low numbers indicate that
the climate is not consistent with where the species grows and high numbers indicates

consistency.
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What is so unique about redwoods?

Redwoods get huge, so store more carbon than any other species on the planet.

They live >1000 years longer than other PNW species because of their fire
resistance and decay resistance, so the carbon storage is more stable.

Once they die, their heartwood is so stable, logs can store huge amounts of
carbon, while new trees grow.

Redwoods were once much more widely distributed and their current limited range is
due to glaciation, not environmental mismatch.

The only reason they are not already here is that migration has not kept pace with
climate suitability.

Coast redwoods in particular, have the genetic ability to adapt more than most
other species because they have six sets of chromosomes.

Redwoods are less likely to fall prey to invasive pests (arguably a more
important risk to our local species than climate change) because they produce so
many toxic compounds and have microbial symbionts that protect them.




Wood Growth and Carbon Sequestration

Annual biomass change and total aboveground biomass in world-record holding forests of each of the
tallest four conifersin the Pacific Northwest. Western hemlock and red cedar are not included and have
substantially less biomass. Figure created from data in Sillett et al. 2020*, Table 7.

A Annual growth Aboveground biomass
105 Tons/acre/year Tons/acre - 2000

8 .

- 1500
6

- 1000
4 .
9 - 500
0- : : : . 0

Giant sequoia Sitka spruce Giant sequoia Sitka spruce

Coast redwood Douglas-fir Coast redwood Douglas-fir

* Sillett, S. C., Van Pelt, R., Carroll, A. L., Campbell-Spickler, J. & Antoine, M. E. Aboveground biomass dynamics and growth
efficiency of Sequoia sempervirensforests. Forest Ecology and Management 458, 117740 (2020).



What is so unique about redwoods?

8. Fire resistance is the ability to survive a fire relatively unscathed (i.e., thick bark as
insulation). Redwoods have both fire resistance and fire resilience, which is the ability to take
considerable damage in a fire, but rebound afterwards (i.e., resprouting). They can regrow shoots
from scalded branches, the trunk, and the roots. They essentially don't die.

Once redwoods are established you do not need to rely on seed production to regenerate a
forest that has been logged or burned. Redwood stumps re-sprout from the roots, and because
these new sprouts have an extensive root system in place, they quickly outgrow competing vegetation
(much faster than other conifers). This eliminates some of the largest cost inputs in forestry: nurseries,
planting, and herbicides to control competing vegetation.

From a biodiversity perspective, redwoods should be considered an integral part of a
functioning ecosystem including many PNW natives. They should be planted with other species,
not in mono-cultures.

Wood products grown via redwood could offer the PNW some economic stability because these
forests are so much less vulnerable and command a market premium.
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Climate Redwoods are immune to the

Change following assaults:
More frequent fire and longer fire seasons due to less
Challenges moistureq— Redwoods have both fire resistance and fire
resilience
to ~—lnsectanspattogan-outoreaks
Redwoods —Swiss-necdie-cast-bark-beetie-(Doug-f)




Coast redwood after
disturbances

» After heavy disturbances such as harvest or high-severity fire, redwood
leverages significant lignotuber stores of energy to resprout both new
branches and entire new stems (Burns and Honkala, 1990; O'hara et
al., 2017). This resprouting provides the tree a great deal of resilience.

* New branches sprout epicormically and enable trees to recover quickly
from crown fire (O'hara et al., 2017).

« Stems that have been killed by fire can regrow dozens of new basal
shoots from the root crown, some of which can reach 10 feet in just
several years (Earle et al., 2024; O'hara et al., 2017).

Epicormic sprouts grow on the
blackened trunks of redwood trees in
Big Basin Redwoods State Park. Photo
by Magali Gauthier

« Redwood trees share nutrients with both clonal stems and adjacent individuals through root grafting, subsidizing post-

disturbance regeneration (Sillett et al., 2020).

* In very extreme cases this nutrient sharing can result in individuals which don’t even produce chlorophyll, resulting in “albino

redwoods” (Earle, 2024).



Coast
Redwood
Response
to Climate
Challenges

Coast redwood (Sequoia sempervirens) is a resilient and
productive tree species, capable of record height and great
longevity in addition to producing forests with global maximum
biomass and leaf area (Sillett et al., 2022).

The northern extent of coast redwood’s range is geographically
limited, but not climatically; the species is generally thriving in
higher latitudes, suggesting it would also be successful further
north, particularly under ongoing climatic changes (Libby, 2017).

The species also has several characteristics that would likely
enable it to bolster the resistance and resilience of PNW forests to
existing and emerging stressors.

Coast redwood bark can grow up to 12 inches thick and contains
flame-retardant tannic acids (Peltier et al., 2023).

The bark is also very fibrous and does not contain flammable
resins, which both increase its resistance to fire damage (Antoine
and Sillett, 2022).



Coast
Redwood
Response
to Climate
Challenges

Its heartwood is highly decay resistant due to its
concentrations of fungicidal and termiticidal compounds
(Sillett et al., 2022).

Coast redwood has no known tree-killing diseases after the
seedling stage (Burns and Honkala, 1990).

Heart rot caused by Poria spp. can cause cull, but typically
only affects very old trees (Burns and Honkala, 1990).

Tannins, terpenes, and other secondary compounds in the
wood likely contribute to redwood’s root, butt, and heart rot
resistance.

The rate at which new growth is converted to heartwood
iIncreases as a redwood ages, with older trees converting as
much as 75% (Sillett et al., 2020).



Coast
redwood is
resistant to
decay,
disease
and insects

Decay resistance increases the tree’s capacity to sequester
carbon over longer durations.

The concentrations of these decay-resisting compounds is
less in common PNW species such as Douglas-fir, western
hemlock and Sitka spruce (Antoine and Slllett, 2022).

The presence of terpenes and other volatile compounds in
redwood foliage reduce its palatability to deer and elk
(Okamoto et al., 1981).

The disease and insect resistance of redwoods is supported
by the presence of secondary-compound-producing
endophytic bacteria and fungi (Carrell and Frank, 2015)



Coast Redwood vs. Douglas-fir response to fire severity

Coast redwood vs. Douglas-fir
responses to fire across
Composite Burn Index (i.e. fire
severity) and tree diameter
(Diameter at Breast Height).
Note that at a CBI of 2
Douglas-fir starts having
significant mortality whereas
coast redwood resprouts
epicormically or basally
instead of dying. Figure
modified from Woodward et
al., 2020.

300-
280- Coast Redwood [J
260~
240~
220- ' 0
200~
180 - O
160 - . .
140 -
120-
100 -

80 -

60~
40 -
20~

0-

Diameter at Breast Height (cm)

150 -
140 -
130-
120-
O 1o-
100 -
l"’.

80~
70~
60~

ﬂ).

40~
30-

R A '::‘

Compos1te Burn Index

© pouglas-fir @

&»
0

\ 4

\ 4

a4
\ 4
5*
=
.V

A Dead Parent Stem, Regenerating Basally v Dead/Absolute Mortality

Post-Fire Response

Epicormically

D Parent Stem Survived, Resprouting

. Live Canopy/Live Scorched

Parent Stem(s)



v"‘
.,
i
| P
-

Redwoods JFEIE

for the -
‘PNW

Redwood Ecology




Redwood
Ecology

Email
Exchange
from 2019

On Sun, Sep 8, 2019 Philip Stielstra wrote to Scott Freeman:
Hello Scott,

| recently met with Gene Duvernoy because | was inspired by his 7-29-19 article in
the Seattle Times, “How the great outdoors, and great cities, can coexist in our
Pacific Northwest.” It was a masterpiece that could only have been written by
someone whose life’s work embodies the very integration of great outdoors and
great cities of which he speaks.

| shared with Gene my aspiration — to add millions of trees — sequoias and
redwoods — to both the great outdoors and great cities in our PNW of which he
speaks. Together with two retired Boeing colleagues, this year | started a
501(c)(3) nonprofit, PropagationNation, to bring that vision to life. (The attached
pdf makes the case for Redwoods and Sequoias in the PNW.)

When | asked Gene who he could refer me to that is knowledgeable about land
and forests who could be helpful in my cause, your name was given.

Scott, would you be so kind as to meet with me to share your perspective and
advice on how best to accomplish my desired goal. The time and the place can be
whatever is convenient for you. Thank you in advance for your consideration. |
look forward to hearing from you.

Sincerely,
Philip Stielstra


http://propagationnation.us/

Redwood
Ecology

Scott’s
Challenge

From: Scott Freeman
Sent: Tuesday, September 10, 2019
Subject: Re: Trees

Hi Philip,
Thanks so much for your note and the materials about PropagationNation. As I'm

sure you are aware, assisted migration is considered by most community
ecologists to be a practice that is fraught with danger.

Species don't exist in isolation of other species, and key disturbance regimes or
other aspects of the physical environment often are not replicated at the new
site.

Further, ecologists are once burned and twice shy, as habitats all over the world
have been disrupted and damaged by species introductions over the past 100+
years. At a minimum, scientists want to see a careful research plan that would
monitor the impacts of a proposed introduction before it is done at scale.

Is your group working with Stephen Sillett at Humbolt State University? My
inclination would be to follow his advice on this proposal.

Best wishes,
Scott



Redwood
Ecology

Stephen
Sillett’s
Reply

To Steve Sillett:

When | asked Scott Freeman, author of Saving Tarboo Creek, for help in locating
landowners on the Olympic Peninsula who would be interested in planting
redwoods or sequoias on their property, he raised some interesting concerns, and
ultimately suggested | contact you.

My question is this: Would you be willing to share your thoughts and advice on
these issues? I’'m not so much asking(}/ou to take sides one way or the other, but
just to advise us on whether our grandiose goal is worth pursuing or needs to be
redone with a more balanced and considered approach.

Philip Stielstra

From: Steve Sillett <Erof.sillett@gmail.com>
Sent: Friday, November 8, 2019

To: philipstielstra@gmail.com

Subject: new study

Thanks for reaching out to me about Kour PropagationNation idea. | think it is
great. Moving redwoods north into the PNW makes ecological and economic
sense based on all available evidence.

Looking forward to discussing further,
Steve Sillett
707 601 2779



R d d  To maximize forest ecosystem functions, redwoods should be
e WOO incorporated as a component along with tree species already
present in the PNW such as Douglas-fir, western hemlock,

ECOlOgy Sitka spruce, and western red cedar.

* There are few, if any, major tree species in the PNW that
redwoods do not already grow next to in their native range,
showing that they can coexist.

* Planting redwoods will generally increase the resilience of
PNW forests by providing a forest tree that is long-lived, is
Impervious to many diseases, and responds well to fire.

 Because they tolerate shade and those in the shade can be
supported by the roots of those in the sun, redwoods can exist
in the forest as large and small trees at any given time in
dense or more open-canopied forests.




Redwood
Ecology

Despite their height and shallow root systems, they are also
remarkably wind resistant. This means that when a forest is exposed
to disease outbreaks, fire, and wind, redwoods provide two additional
species to the forest community uniquely suited to resist these
disturbances or re-establish after them.

Coast redwood has the unique ability among western conifers of being
able to resprout after fire or logging. The roots then fuel the growth of
resprouts beyond that of seedlings. This makes coast redwood a
persistent species that can provide nearly uninterrupted hillslope
stability and tree cover.

Both redwoods can live more than 2000 years. This gives them time
to develop uniquely complex structures within the tree that provide
habitat in the canopy, including soils and dead wood that supports
plants and animals well above the ground.

The only species in the PNW that compares to redwood in this way is
western red cedar, which is much smaller and slower growing.



R d d « Both redwoods can be important on and below the ground as well. Large
e WOO logs serve critical functions in the forest and in streams including but not
limited to: increasing water storage in the summer, providing nurse logs for

ECOlogy new tree regeneration, diverting deer and elk browsing, and creating

salmon habitat.

 Redwoods produce the largest and most decay-resistant logs of any
species. They also form fungal soil relationships that are distinct from
those of the PNW’s most dominant species (Douglas-fir and western
hemlock), which will enrich the soil biota’s diversity.

« Some possible negative effects are that when coast redwood dominates,
such forests tend to have lower biodiversity. This is likely because coast
redwood is unpalatable to almost all insects and casts very deep shade
making it hard for many understory species to grow.

» The density of the largest trees in a forest play a dominant role in how a
forest ecosystem can function, so redwoods should be included in the
forest with some amount of prudence.




Redwood What assurances do we have that redwood
won’t "disrupt" or negatively impact
ECOlOgy ecosystems of the PNW?

 Redwood commonly grows alongside typical PNW conifers within
its natural range, suggesting that it will likely be non-disruptive to
those same species in the PNW.

e Associated coniferous overstory species frequently include
Douglas-fir, grand fir, western hemlock, and Sitka spruce (Burns

and Honkala, 1990).

 Common hardwoods found growing alongside redwoods include
vine maple, bigleaf maple, red alder, and cascara buckthorn
(Burns and Honkala, 1990), all species we also find in
Washington.




Redwood
Ecology

Redwoods are not invasive

Coast redwood only produces a reliable cone crop in the drier parts of its
range and generally has low seed viability (Burns and Honkala, 1990).

Very few successful seedlings have been observed, even under ideal
conditions (C. Barlow, personal communication, December 11, 2024).

These factors would likely result in a very slow dispersal of redwood
individuals outward from planted locations.

Seed viability doesn’t reach its maximum until trees are 250 years old
(Burns and Honkala, 1990).

Timbered edges of clearcut units have a maximum effective seeding
distance of 400 feet (Burns and Honkala, 1990).

They have been introduced into New Zealand without becoming invasive.

If you have any evidence that Redwoods are invasive, please let us know



Some of the
potential
challenges

of introducing
coast redwood

Black bears can climb and strip
bark of 6 to 10-inch dbh
redwoods for soft tissue,
occasionally girdling the tree
(Burns and Honkala, 1990).

Black bears are increasingly
becoming a problem in younger
plantations (e.g. O’'Hara et al.
2020)

Seedlings and saplings in
plantations can be affected by
Coryneum spp. twig branch
cankers (Burns and Honkala,
1990).

Coast redwood is susceptible to
top damage caused by ice
storms and hard freezes
(Gaman, 2012).

Bear damage in redwoods:
Photo from O’Hara, 2020



* It's been suggested that areas regenerating naturally with more
Some Of the hardwoods may be less amenable to redwood growth or hardwoods

p()tentlal have an antagonistic relationship with neighboring redwood (Berrill and

Challenges O’hara, 2016).

Of introducing * Some level of redwood dispersal is likely inevitable (C. Barlow, personal
communication, December 11, 2024).

coast redwood

* Redwood coppice-based silvicultural systems require relatively severe
treatments to ensure productivity of resprouts (O'Hara and Berrill, 2010).

* Heavy cutting or frequent light cutting is needed to sustain the growth
and vigor of regeneration in multi-aged coast redwood stands (Berrill and

O’hara, 2009).

* Develop PNW markets for redwood timber
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14,000 Redwoods delivered Oct '23 - Mar '24

580 2251

40
PropagationNation Deliveries N ‘F

Group # Trees 1,750

Publicly-Funded* 6,920
Private Landowners 4,485
WFFA Members 1,750 ~0,920
Counties 580
Tribes 225
Schools 40 4485~
TOTAL 14,000

= Publicly-Funded Groups = Private Landowners

* Publicly-Funded groups include:

v Fisheries Enhancement Groups WFFA members m Counties
v Conservation Districts
v Water Resource Inventory Areas ® Tribes m Schools

v WA Department of Transportation



40,000 Trees contracted for 2024-25 season

PropagationNation Contracts for
2024-25 Seedlings

15,000
Sequoias

25,000
Redwoods

m Coast Redwoods = Giant Sequoias



92 Million trees planted annually in PNW

# Trees Planted Annually

40,000,000

52,000,000

m Washington = Oregon



PropagationNation Goal = 1 Million (~1%)
of the 92 Million trees planted annually are redwoods

# of Trees planted annually

39,500,000
OR non-redwoodé\

1,000,000\/

Redwoods

= \Washington non-redwood = Redwoods = Oregon non-redwood

51,500,000
WA non-redwoods



What are PNW timberland owner’s options?
What to plant here that will still be here in 20607

MO AR

Doug-fir 2009 Doug-fir 2030 Doug-fir 2060
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® 1 acre of Redwoods were planted in

1990
® 34 years later they are now 135 ft tall

® Toured by 170 WFFA tree farmers in

2023
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Oregon Tree Farm Experiment

To tree farmer Terry Lamers, the coast redwood with its beautiful
“straight as an arrow” form and small limbs is nothing short of an
arboreal cash cow.

In his family-owned tree farm of just under 500 acres southwest of
Salem, Ore., redwoods, which fetch a higher price than Douglas fir,
have been the only species he has been planting for the last 10 years.
His tests started the way they do for many family tree farmers, including
Robbins: by planting several species on his property decades ago.

“‘Redwood is doing extremely well on every site that we’ve planted it,”
he said. “North slopes, south slopes, east slopes, west slopes, the
worst soil we've got, the best soil we've got. It has excelled
everywhere.”

In Lamers’ experience, coast redwoods grow twice as fast as Douglas
fir and surplus redwood seedlings have been easy to sell. With a
portable sawmill, the redwood trunks cut beautifully, even when cut
thinly at about a half-inch thick, he said. It wasn't like other wood
species that crack or twist after drying out, he said.



Lamers Forests in OR is 9% redwoods and increasing
because all new plantings will be coast redwoods

# Trees Planted — Lamers Forests
20,000 Redwoods

200,000
Douglas fir

m Douglas fir = Coast Redwood



Summary

PropagationNation is advocating that Coast Redwood be included as a
timber species mix where the natural ecology has already been
impacted by standard commercial timber practices.

Evidence of Coast redwood growth, production and ecology is based on
peer reviewed research data and 30 — 40 years of commercial growing
experience of successful timber farmers in the Pacific Northwest.

Coast redwood should be included in the commercial timber species
mix in every future reforestation planting to provide climate resilience
and additional economic diversity.




What are PNW timberland owner’s options?

What to plant here that will still be here in 20607
How do we move forward together?

MO AR

Doug-fir 2009 Doug-fir 2030 Doug-fir 2060



PN’s
Redwood
Test Plot
Grant
Program

PropagationNation is offering 360 coast redwood seedlings (1 acre) to
qualified timber farmers who will plant and maintain test plots and report
back site-specific results on the growth and resilience of the trees over 5
years.

This new initiative will help determine appropriate forest practices for
coast redwood timber production and help develop site specific
guantifiable information for commercial timber owners interested in
diversifying their timber stands, including the role coast redwoods can
play in providing resilience where fire, disease, and climate conditions
are threatening forest lands.

The grant allows for a minimum of 360 coast redwood seedlings
(including shipping costs), enough for the establishment of one acre.
PropagationNation recommends planting at least 360 coast redwood
seedlings per acre or planting in a mixed-species forest.

Persons interested in participating in the Coast Redwood Test Plot Grant
Program can find an application form at this link.



https://forms.gle/Go3QbfPue2P8RZyD9

PN’s
Redwood
Test Plot
Grant
Program

« 30 applicants have already applied from 9 different
Washington counties and one Oregon county

« Oregon Small Woodlands Assoc. is sending an email update
on the Test Plot Grant Program to their members this week

* As many timber farmers across western Washington and
Oregon who apply and are qualified will be awarded grants

* A news release is available at
https://propagationnation.us/test-plot-grant-initiative/

If interested, contact info@propagationnation.us


https://propagationnation.us/test-plot-grant-initiative/
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PropagationNation

News Release - Test Plot Grant Initiative

Application Form for Test Plot Grant Program

Experimenting with Coast Redwood Timber Production in the Pacific Northwest

Why plant redwoods in the Pacific Northwest? by Russell Kramer, PhD

Do redwoods have a place in the future of Washington's forests? They're already

here. Seattle Times, January 21, 2024.
Can We Save the Redwoods by Helping Them Move? New York Times Magazine
October 25, 2023.

Dr. Steve Sillett and the Redwoods. YouTube video, 6 minutes



https://propagationnation.us/
https://propagationnation.us/test-plot-grant-initiative/
https://docs.google.com/forms/d/e/1FAIpQLSeXqF59dzDPZjPmo5A_AnI5V_fJZB1du4k-vJ-gA0Dm5do4jg/viewform
https://propagationnation.us/wp-content/uploads/2024/11/Experimenting-with-Coast-Redwood-Timber-Production-in-the-Pacific-Northwest.pdf
https://propagationnation.us/wp-content/uploads/2022/10/Why-Plant-Redwoods-in-the-Pacific-Northwest-2-24-2022.pdf
https://www.wafarmforestry.com/sites/default/files/pdfs/Education/Redwoods%201.pdf
https://www.wafarmforestry.com/sites/default/files/pdfs/Education/Redwoods%201.pdf
https://www.wafarmforestry.com/sites/default/files/pdfs/Education/Redwoods2.pdf
https://www.youtube.com/watch?v=a8G7dgUix5g
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