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https://www.youtube.com/watch?v=a8G7dgUix5g

A coupon for one free
potted redwood or
sequoia to be picked up at
our Dec 13 tree sale In
Olympia to the person
who guesses the best
answer to one of the two
following questions .

Potted Redwood &
Sequoia Sale

Saturday, Dec 13
10 AM-2 PM

Companion Cove
6644 Sexton Dr. NW,

Fast growing | Pest resistant | Deer/elk resistant | Fire resistant



How Iong Asking that question on Google
gets the following answers:

has each
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How long
has each
species
existed In
North
America?

Asking that question on Google
gets the following answers:

ASalmon - the broader Salmonidae family
appearing 30-50 million years ago, while modern
Pacific salmon species evolved more recently,
around 4-6 million yrs ago

ARedwoods -



How long
has each
species
existed In
North
America?

Asking that question on Google
gets the following answers:

ASalmon - the broader Salmonidae family
appearing 30-50 million years ago, while
modern Pacific salmon species evolved more
recently, around 4-6 million yrs ago

ARedwoods - ancestors 200-240 million years
ago, with redwoods and sequoias about 20
million years ago

ADouglas fir -

Salmon and Redwoods have been hanging out together in North America for millions of years.



How long
has each
species
existed In
North
America?

Asking that question on Google
gets the following answers:

ASalmon - the broader Salmonidae family
appearing 30-50 million years ago, while
modern Pacific salmon species evolved more
recently, around 4-6 million yrs ago

ARedwoods - ancestors 200-240 million years
ago, with redwoods and sequoias about 20
million years ago

ADouglas fir - around 11,500 years ago,
becoming dominant about 4,500 years ago



PropagationNation Project Results Oct 2021 - Apr 2023
50 different groups received 2,030 redwood and sequoia trees

Tribes Trees

Restoration ProjectsTrees

Jamestown S'Klallam 300
Skokomish 150

Yakama 75

Squaxin 75

Warm Springs - OR 55
Shoalwater 50
Nisqually 50
Suquamish 24

Muckleshoot 20

799

Private Landowners
Thurston County (9) 193
Grays Harbor County (1) 100
Pierce County (2) 54
Mason County (6) 48
Skagit County (3) 30
Lewis County (1) 25
Bloedel Reserve 19

Kitsap County (1) 10

479
Conservation Districts
Thurston Conservation District 50

Mason Conservation District 20

70

Evergreen Parkway-Olympia 140

West Bay Woods-Olympia 80
Cooper Crest-Olympia 50
Hood Canal Salmon Group 20

Olympia Public Works 8

298

Park Districts
Olympia Parks 150
NW Trek - Tacoma Parks 43

Tumwater Parks 27

San Juan Sculpture Park 20
Thurston County Parks 20

Lacey Parks 10

270

Schools
Marshall Middle School 50
LP Brown Elementary 10

Sammamish High School 4

64
Land Trusts
Nisqually Land Trust 40

Capitol Land Trust 10

50

Total 2,030

Trees
50
70 94
270
799
298
479
= Tribes = Private Landowners

m Restoration Projects = Park Districts
m Conservation Districts = Schools
m [ and Trusts
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Distribution by County of 2030 Redwoods & Sequoias planted 2021

-2023
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14,000 Trees delivered Oct '23 - Mar '24

280 225 l_40

Group # Trees

Publicly-Funded* 6,920
Private Landowners 4,485
WFFA Members 1,750
Counties 580

Tribes 225

Schools 40

TOTAL 14,000

- 6,920

4,485

® Publicly-Funded Groups = Private Landowners
* Publicly-Funded groups include:

v Fisheries Enhancement Groups “ WFFA members = Counties

v/ Conservation Districts ® Tribes = Schools
v' Water Resourcelnventory Areas
v" WA Department of Transportation



PropagationNation Distribution of Redwoods and Sequoias

Recelving Organization # Trees
Lower Columbia Fish Enhancement Group 6,660
Nooksack Salmon Enhancement Association 1,200
Hood Canal Salmon Enhancement Group 20
Lewis Conservation District 2,400
Pierce Conservation District 1,000
Thurston Conservation District 250
Mason Conservation District 140
Nisqually Tribe 450
scUt qYsUWERuGcaGeaWNI RHI 450
Skokomish Tribe 550
Squaxin Tribe 75




Lewis Conservation District Reforestation Projects in 2025

Project: Laughing Cows |Mallonee Farms|Lost Valley
and Smiling Riparian Riparian
Sheep Farms |Reforestation |Reforestation
Reforestation |Project Project
Project

Coastal Redwoo|500 500 200

Subtotal: 1200
Giant Sequoia 1200

Both Total 2400




RIPARIAN PLANTING

Redwoods have been planted to
restore conifer cover in riparian areas
along some streams. Redwood is well
suited for this, as it can tolerate some
shade and will eventually develop a
canopy to provide shade. It will also
produce large wood that eventually will
fall into the water to enhance stream
habitat. Many riparian plantings can be
negatively impacted by beaver feeding
and cutting, but redwoods can
resprout, survive and continue growing
(Figure 30). The Coos Watershed
Association in Coos County planted

redwood anngEri arlan areas.
Courtesy of | OSU EXTEN

Figure 30. These redwoods planted in a riparian area show sprouting
after beaver damage. Credit: Norma Kline, © Oregon State
University

ION | Growing redwood and giant sequoia in Oregon
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Lower Columbia Fish Enhancement Group - 6,000
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Climate
Change
Challenges
to PNW
forests

Assaults on our Northwest
forests come from:

AMore frequent fire and longer fire seasons due to
less moisture

Alnsect and pathogen outbreaks
ASwiss needle cast, bark beetle (Doug-fir)
ASevere drought stress (Western hemlock)

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

AAphids (Sitka spruce)
ARoot rot (Doug-fir, Western Hemlock, Spruces)
ANew invasive species



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

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 _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/
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Bark beetle
Impacts to
Washington
forests u
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 billion to
127 billion board feet of timber
each year in the Canadian Pacific
Northwest (Kliejunas et al., 2009).

= . ‘>‘ - .~ - - S
-: v",':‘ — "" 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.



SwiISS
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).

Whil e mortality due to

great concern, in severe cases the

di seaseds foliage dama
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

. - » » » Climate Estimates, Climate Change and Plant Climate Relationships
I I I Ia e ro I e mvuglmaTECh Plant Species and Climate Profile Predictions

Moscow Home = Climate > Plant Species and Climate Profile Predictions
The contents of the

F re d I Ctl O n S — climate data web pages Available Species-Climate Profiles
provided here were

i h « Alaska cedar [Chamaecyparis nootkatensis - CHNO]
originally built at the « Alligator juniper [Juniperus deppeana - JUDE2]

Moscow Forestry Sciences + Bigleaf maple [Acer macrophyllum - ACMA3]
Laboratory of the USDA « Bigtooth maple [Acer grandidentatum - ACGR3]

Forest Service, Rocky » Blue oak [Quercus douglasii - QUDO]
Mountain Resarch + Blue spruce [Picea pungens - PIPU]
Station s Brewer spruce [Picea breweriana - PIBR]

+ California black oak [Quercus kelloggii - QUKE]

P | ant S pe C i eS an d C | i m ate « California buckeye [Aesculus californica - AECA]
. . . . « California-laurel [Umbellularia californica - UMCA]
P rOfI |e P red ICtI O n S I U S DA '/\'\l\__@a « California red fir [Abies magnifica - ABMA]

« Canyon live oak [Quercus chrysolepis - QUCH2]
U S FS « Cherry [Prunus sp. - PRUNU]
USDA + Coast live oak [Quercus agrifolia - QUAG]
« Corkbark fir [Abies lasiocarpa var. arizonica - ABLAA
—_—— “ [ p 1

+ Coulter pine [Pinus coulteri - PICO3]

« Curlleaf mountain-mahogany [Cercocarpus ledifolius - CELE3

s Douglas-fir [Psuedotsuga menziesii - PSME]

https://charcoal2.cnre.vt.edu/ e T e

s+ Engelmann spruce [Picea engelmannii - PIEN]

CI i m ate/S pe Ci eS/ s+ Gambel oak [Quercus gambelii - QUGA]

« Giant Sequoia [Sequoiadendron giganteum - SEGI2]




Doug - ‘“  "“‘2
fir 2009 e T

Viability score a If

Douglas—f

The values are species 3
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. :

.
4 vy

\\ ~

"

f 4
A“
»

o

A\,
!
¥

:
h
.
.
.
2" O
\
; ! *
7
. ,
. )



Doug -
fir 2090

Viability score

1.00

Douglas—f

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
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Climate Profile for Douglas - fir usbA 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.

Douglas—f

2009 2030 2060 2090

The economic impact of doing nothing can be catastrophic



Climate Profile for Douglas-fir uspa usrs

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.

L.
F' .
Douglas—f

2009 2030 2060 2090

Climate Profile for Western hemlock uspa usrs

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.

H
Douglas—f

2009 2030 2060 2090

Climate Profile for Western redcedar 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.

Viability score i
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Climate Profile for Sitka Spruce uspA 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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The environmental impact of doing nothing can be catastrophic



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

%A
&




Steve Sillett, a leading authority on Redwoods, made this / g
O2YYSyld 2y tNRBLIILUGAZ2YDbLE u)\ Sk

redwoods and sequolas to the Pacific Northwest:

November 8, 2019

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

[ 221 AY3 F2NIHI NR 02

Steve Sillett

e B



Climate
Change
Challenges
to
Redwoods

Redwoods are virtually immune to the
following assaults:
More frequent fire and longer fire seasons due to less

moisture T Redwoods have both fire resistance and fire
resilience



R d d A To maximize forest ecosystem functions, redwoods should be
eawaoo 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.

A 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.

A 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.

A 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.




40,000 Trees distributed in 2024 -25 season

PropagationNation Distribution of
2024-25 Seedlings

16,000
Sequoias

24.000
Redwoods

m Coast Redwoods m Giant Sequoias






