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Presenter
Presentation Notes
Today, talk about my favorite trees, the 2 cedars in Alaska
Explore ways to blend traditional knowledge with science
-attract Native students to careers in sciences
Great challenges in natural resource management—climate change, understanding forests
	-need all the knowledge and ideas we can get



Topics

1) Background on Cedars

2) 8 Curriculum ideas:
ID the 2 Cedars

to
Mt Edgecumbe climate

3) Cedar Management

laax
Western redcedar 

Thuja plicata

xáay
Yellow-cedar, Alaska-cedar

Chamaecyparis nootkatensis

Goal:   Blend Traditional Knowledge with Science on Cedars

Presenter
Presentation Notes
So, my goal is to blend traditional knowledge and science using cedars.
My background is in science, not traditional knowledge or trained as an educator
I have much to learn.
This is just the beginning, we have a long ways to go.
  

-Today, background on cedars—mainly from science
-8 ideas for a curriculum on cedars—some are better developed than others
-A few slides on forest management



Traditional use of cedar wood, bark

See: Nancy Turner. 1997. Traditional Ecological Knowledge. In: The Rain Forests of Home. Profile of a North American 
Bioregion. Edited by P. K. Schoonmaker, B. Von Hagen, and E. C. Wolf, Ecotrust. Covelo, CA; Washington, DC: Island Press. (pp. 275-298).

Hilary Stewart, Cedar: Tree of Life to the Northwest Coast Indians

Presenter
Presentation Notes
First, a few slides about the value of our 2 cedars 
Obvious cultural value – wood and bark used for many things 
Wood and bark important to Native people in Alaska
Red and yellow-cedar used for different purposes.
____________________

http://www.alibaba.com/product-free/11634017/Traditional_Haida_Cedar_Bark_Hat.html


Yellow-cedar Western redcedar
Commercial value of cedar woodCommercial value of cedar wood

Carving wood

Presenter
Presentation Notes
Wood of the cedar is exceptionally valuable commercially
This puts great pressure on the cedar resource.
Wood properties of the two cedars are somewhat different and they go to different markets.



Yellow-cedar “Arborvitae”

Cedars as ornamental treesCedars as ornamental trees

Gift from Alaska Native Brotherhood ~1912

Arborvitae is a close relative of redcedar
(Eastern redcedar)

Presenter
Presentation Notes
Cedars used as ornamental trees
-arborvitae—common as a hedge is actually eastern redcedar, not our AK tree
-this yellow-cedar (native tree) was a gift to AK governor of territory by ANB at mansion
____________________



laax
Western redcedar 

Thuja plicata

xáay
Yellow-cedar, Alaska-cedar

Chamaecyparis nootkatensis

Origins of the Cedars:

How long have 
they been here?

Presenter
Presentation Notes
Red and Yellow-cedar, how long have they been here?
____________________



Fossils show that close relatives of cedars grew in the Jurassic Period 
with the Dinosaurs, about 150 million years ago.

Presenter
Presentation Notes
Fossil evidence says close relatives were here during dinosaurs—150 mil yrs ago
So, very ancient, old trees, much older than spruce, hemlock
____________________

http://www.awesomephotograph.com/Awesome_Photograph_Catalog/Famous_Landmark/Dinosaur_World/Dinosaur_World_Stegosaurus_Ultrasaurus_and_Some_T-Rexs_Chasing_Prey.html


Climate interpretation from pollen cores in coastal 
Alaska and British Columbia (Heusser, Munday, Ager, Banner, etc).

Years ago Climate Dominant vegetation
16,000 - 12,500 cool, dry ice retreating, tundra/shrubs
12,500 - 9,000 warm, dry pine, alder
9,000 - 6,800 warm, wet spruce, hemlock
6,800 - 4,500 cool, wet hemlock,  spruce, cedar
4,500 – present cooler, wetter modern flora, w/ cedar

Presenter
Presentation Notes
Pollen studies can tell us how long trees have been here – and interpret climate
Red, Yellow-cedar common about 4-5,000 ys ago, --cool and wet, boggy
____________________



Where do cedar grow?
Cedar maps and Native villages  (maps from 1990s FIA inventory data)

Yellow-cedar Western redcedar

Presenter
Presentation Notes
Where do cedars grow in AK?  Map of yellow and redcedar from FS plots
These maps have some city and village names.  
Some villages have both cedars, some just yellow, some no cedars.
____________________



Yellow-cedar in 
Prince William Sound

Alaska

Canada

Prince William Sound 
cedar populations

Presenter
Presentation Notes
Yellow-cedar grows in very small populations in Prince William Sound.  
____________________



Redcedar 
history,

Migrated from 
southern sources 
(British Columbia)

Presenter
Presentation Notes
We think redcedar came to AK several thousand years ago by migrating from the south.
____________________



Yellow-cedar, 
history:

Survived Pleistocene Ice 
Age; migrated from 
refugia

Presenter
Presentation Notes
Yellow-cedar from “refugia” during large ice age (Pleistocene), 
and is still migrating from these epicenters.
____________________



The Legend of the Yellow Cedar

Long ago, when the world was not as it is now, Raven, the 
great creator and trickster came across three young women 
who were drying salmon on the beach. Ever hungry, the wily 
bird approached the women and asked. "Are you not afraid of 
bears?" And again they replied. "No." Persistent, Raven 
asked if they were afraid of wolves, marten and various other 
creatures. Each time they answered no, until he mentioned 
owls, at which time the three women confessed their terrible 
fear of owls.

Raven went off and quickly hid himself in some nearby 
bushes, where he began making owl calls. Terrified, the 
women fled, running and running until they were halfway up 
the mountain. They stopped, finally, out of breath. Standing 
together on the mountainside, the three of them turned into 
yellow cedar trees. That is why yellow cedars are always 
found on high slopes and why they are so beautiful; their long 
graceful branches and silky inner bark resemble the women's 
hair and their young trunks are smooth to the touch.

Story as told by Alice Paul in Hesquiat, with permission:  Turner, Nancy J. and 
Barbara S. Efrat. 1982. Ethnobotany of the Hesquiat Indians of Vancouver 
Island. Victoria: British Columbia Provincial Museum. Cultural Recovery Paper 
No. 2. 99 pp. 

Presenter
Presentation Notes
Another view about the origins of yellow-cedar from a Haida story
-Raven scared 3 women on the beach drying their fish by making owl calls.
-they ran up the hillside and turned into 3 yellow-cedars.
____________________



Source:
Zarembo Island,

Live trees,
Stand Exam plots
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The Legend of Yellow- 
cedar

…Terrified, the women 
fled, running and running 
until they were 
halfway up the 
mountain. They 
stopped, finally, out of 
breath. Standing 
together on the 
mountainside, the three 
of them turned into 
yellow cedar trees….

Elevation

Presenter
Presentation Notes
This story is supported by FS plots
	-yellow-cedar grows at mid elevation (where the 3 women went)
	-redcedar low, mt hemlock high.



Cedar Curriculum Ideas

1.  Learn to identify the two cedars
2.  Bark collection and tree anatomy
3.  Carving and cedar wood chemistry
4.  Cedar wood engineering properties
5.  Ring counts:  ages and growth of cedar
6.  Complex scenario of yellow-cedar decline  
7.  Forest ecology-management game
8.  Cedar on Mount Edgecumbe--mapping

Presenter
Presentation Notes
Curriculum ideas on cedar
-goal to attract students to both trad knowledge and science by using cedars, 
____________________



Yellow-cedar
Chamaecyparis nootkatensis

Western redcedar
Thuja plicata

Cedar Curriculum Ideas: 1. Learn to ID the two cedars

Presenter
Presentation Notes
First—identify the two cedars
	-every student is SEAK should know how to tell a hemlock from a spruce
	-a redcedar from a yellow-cedar.
____________________



Yellow-cedar Western redcedar

Foliage and cones

ID the two cedarsID the two cedars

Presenter
Presentation Notes
Foliage and cones are different
-redcedar has white bands on underside, flatter
-yellow-cedar has round cones with spikes, redcedar like rosebuds
____________________



Yellow-cedar Western redcedar

Form

• Tops generally intact tops
• Shade prunes lower branches
• Less symmetrical shoots
• “Droopy” appearance
• Darker green

• Spike tops
• Maintains lower branches
• Symmetrical shoots
• Lighter yellow-green

ID the two cedarsID the two cedars

Presenter
Presentation Notes
Form—yellow-cedar droopy branches, redcedar more symmetrical, dead tops common
____________________ 



Yellow-cedar Western redcedar

BarkPitch tubes

ID the two cedarsID the two cedars

Presenter
Presentation Notes
The bark of yellow-cedar is white grey, but on some trees it is redish brown as in redcedar.  
Yellow-cedar has pitch tubes in the bark which is a good way to tell that you are looking at a yellow-cedar if you can’t get your hands on foliage or cones.



Yellow-cedar Common name Western redcedar

Chamaecyparis nootkatensis
Soon: Xanthocyparis nootkatensis

Scientific name Thuja plicata

CHNO Code THPL

Small, spherical with spikes Cones Small, shaped as a rosebud

Less flattened, darker green, little to no 
to no white stomatal banding but if so, in 

if so, in shape of ‘X’

Foliage Flattened, bright green, shiny, 
white stomatal banding on 

underside in shape of ‘W’ or 
butterfly

Shoots and foliage arranged 
haphazardly, droopy, hanging

Shoots Shoots emerging from branches 
branches very systematically, 

usually in flat sprays 

Branches sometimes with sweep, lower  
lower boles tend to be branch-free, 
free, bayonet branches uncommon 

uncommon

Branches Branches with sweep, branches 
branches often maintained on 

lower bole, bayonet branches and 
and forks near top common

Bark gray, whitish, or reddish brown,  
brown, less fibrous, resin ducts present  

present in bark and phloem

Bark Bark reddish brown with vertical 
vertical furrows, very fibrous, 

without resin ducts

Pale to bright yellow, aromatic Heartwood Variable in color, often dark 
reddish brown, aromatic

Develop mature, scale-like foliage 
gradually, by the 4th or 5th year

Seedlings Develop mature, scale-like foliage 
foliage abruptly in spring of 2d or 

or 3d year

ID the two cedarsID the two cedars

Presenter
Presentation Notes
So, we have many ways of distinguishing yellow and redcedar.



Cedar Curriculum Ideas
2.  Bark collecting + tree growth/anatomy/protection

Presenter
Presentation Notes
2) Bark stripping and tree anatomy/bark growth/tree defenses
How does bark grow?  How do trees defend or heal themselves?
This may be best example blending traditional knowledge and science
____________________



Outer bark

Phloem

Cambium
Sapwood

Heartwood

Heartwood

Sapwood

Anatomy of a tree 

Presenter
Presentation Notes
A little tree anatomy.
What is bark?  Grows from inside, it is old food conducting tissue called phloem.
It is produced by tissues that also makes wood
Some wood is live (sapwood) conducts water, some dead (heartwood) for support.
____________________



Brown bears bark-strip 
yellow-cedars in spring!

Cedar’s heartwood 
protects it from long-term 
decay problems

Presenter
Presentation Notes
We know that brown bears also strip bark on yellow-cedars in spring.
I have studied how trees respond to bear wounding.  
Fresh wounds always have teeth marks from bears.
Sapwood is killed during stripping and begins to decay.
This tree has 2 old wounds by bears, 3 new ones.  Decay is very confined due to sapwood.
____________________



Cedar Defenses:  
Long-term decay issues are minimal

Presenter
Presentation Notes
So extreme defense measures limit wood decay, allow trees to live long after bark stripping
____________________



Heartwood

Sapwood

Yellow-cedar, 
longitudinal section

Heartwood Compounds

• Alaskene
• Carvacrol
• Chamic acid
• Chaminic acid
• Chanootin
• Isochamic acid
• Nootkatene
• Nootkatin
• Nootkatone
• Valerianol
• Vetivone

Presenter
Presentation Notes
This is a section of a small yellow-cedar tree.
Sapwood is white colored.
Heartwood is yellow…from the defensive chemicals that the tree makes to ward off wood decay.
____________________



Yellow-cedar Western redcedar

Heartwood Compounds
• Thujaplican
• Thujic acid
• Thujaplicinol
• Methyl thujate

OO
H

Structure of nootkatin

Wood color, aroma, chemistry

Cedar Curriculum Ideas
3. Carving and cedar wood chemistry

Heartwood Compounds
• Alaskene
• Carvacrol
• Chamic acid
• Chaminic acid
• Chanootin
• Isochamic acid
• Nootkatene
• Nootkatin
• Nootkatone
• Valerianol
• Vetivone

Presenter
Presentation Notes
3) Carving and cedar wood chemistry
This lesson is simple:  let students carve red and yellow-cedar wood all day.
Smell strong distinctive aroma of each wood. 
Then teach about know chemicals, how they give wood color and aroma.
And function as very strong antibiotics—very effective against decay, long lived trees.
____________________



Cedar Curriculum Ideas
4. Cedar wood and engineering properties 

Compression

Specific
gravity

MOE
x106 lbf/in2

MOR
lbf/in2

Parallel
lbf/in2

Perpendicular
lbf/in2

WMLa

in-lbf/in3
Hardness

lbf
Shear

lbf/in2

Green 0.42 1.14 6,400 3,500 350 9.2 440 840

Dry 0.44 1.42 11,100 6,310 620 10.4 580 1,130
aWML = Work to maximum load. 
Reference (12).

Yellow-cedar

Presenter
Presentation Notes
4) Design clan house with different kinds of woods
Juneau architect has blueprint plans of clanhouse.
Substitute hemlock, spruce, 2 cedars for post and beams.  
Look up load values from engineering tables.  
Teaches math, physics, engineering skills.  
___________________



Cedar Curriculum Ideas
5. Ring counts: tree age 

and growth history (climate)

Large cedars can be 
> 1,000 years old

springwood
summerwood

Presenter
Presentation Notes
5) Ring counts from cedars.
Students are fascinated by very old trees.
Learn how trees make annual rings (springwood and summerwood)
Use ring pattern to interpret climate.
____________________

http://images.google.com/imgres?imgurl=http://www.dnr.state.wi.us/org/caer/ce/eek/job/images/foresterQuizCoreBorer1.jpg&imgrefurl=http://www.dnr.state.wi.us/org/caer/ce/eek/job/foresterquiz3.htm&h=248&w=300&sz=8&hl=en&start=2&tbnid=ecWpYkctHIiKAM:&tbnh=96&tbnw=116&prev=/images%3Fq%3Dincrement%2Bborer%26gbv%3D2%26hl%3Den%26sa%3DG


Cedar Curriculum Ideas
6.  Complex scenario of yellow-cedar decline

Hypothetic scenario to explain tree death

ExposureExposure

Dehardening (loss of 
freezing resistance
Dehardening (loss of 
freezing resistance

Open canopy conditions

Shallow
roots

Open canopy conditions

Shallow
roots

Soil warming in early spring

Freezing

Soil warming in early spring

Freezing

Freezing injuryFreezing injury

Wet soils

Landscape position, soils

Wet soils

Landscape position, soils

Snow

Snow

Snow

Snow

Snow

Snow

Latseen Camp, 2008
Problem solving exercise

Presenter
Presentation Notes
6) Complex cause of yellow-cedar decline
Patches of dead cedar forests all over SEAK.  Why do trees die?
It took us 25 years of research to learn this was climate induced (low snow—freezing)
Used this as PROBLEM SOLVING EXERCISE at Latzeen Camp last year.
____________________



Cedar Curriculum Ideas
7.  Forest ecology-management game

SVS-Stand Visualization Software, or Envision

Presenter
Presentation Notes
7) Forest Ecology software
Make images of forests from plot data collected in forests
Alter data to run time lapse—show how trees grow and die, forests change thru time.
____________________ 



Cedar Curriculum Ideas
7.  Forest ecology-management game

Very high volume
hemlock-cedar 
forest:
--generally healthy

Bog:
Dead trees:

small, 
scattered
Succession:
imperceptible

Scrub, semi-bog:
Dead trees:
variable in sized
scattered; old

Succession:
large increased in brush 

biomass

High volume cedar forest:
Dead trees:
large, concentrated, death recent

Succession:  
small and mid-sized trees release

Very high volume
hemlock-cedar 
forest:
--generally healthy

Bog:
Dead trees:

small, 
scattered
Succession:
imperceptible

Scrub, semi-bog:
Dead trees:
variable in sized
scattered; old

Succession:
large increased in brush 

biomass

High volume cedar forest:
Dead trees:
large, concentrated, death recent

Succession:  
small and mid-sized trees release

Very high volume
hemlock-cedar 
forest:
--generally healthy

Bog:
Dead trees:

small, 
scattered
Succession:
imperceptible

Scrub, semi-bog:
Dead trees:
variable in sized
scattered; old

Succession:
large increased in brush 

biomass

High volume cedar forest:
Dead trees:
large, concentrated, death recent

Succession:  
small and mid-sized trees release

Bog:
Dead trees:

small, 
scattered
Succession:
imperceptible

Scrub, semi-bog:
Dead trees:
variable in sized
scattered; old

Succession:
large increased in brush 

biomass

High volume cedar forest:
Dead trees:
large, concentrated, death recent

Succession:  
small and mid-sized trees release

2nd Life
Chip McMillan, UAS

Presenter
Presentation Notes
We work with Chip McMillan at UAS to build this into 2nd Life environment
-focus: designing landscape, placing bogs, cedar forests, hemlock forests -correct place.
____________________

http://silvae.cfr.washington.edu/SVS/Cedar/P23_HiRes.png
http://silvae.cfr.washington.edu/SVS/Cedar/G44_HiRes.png


Cedar Curriculum Ideas
8. Cedar on Mt. Edgecumbe (Sitka)

Mapping, GIS, Landscape features, climate

Presenter
Presentation Notes
8) last one –Cedar on Mt Edgecumbe….for students in Sitka
We do research there, cedar all over the island
Landscape analysis—dead cedar forests down low, healthy up high (protected by snow)
Snow mapping to show future climate effects on yellow-cedars.
Learn GIS mapping skills



1961-1990
Current cedar 

decline

PAS = 
Precip as  snow, 

PRISM, 

Wang et al. 
2006 elevational 
adjustment

Mount Edgecumbe 
Snow Model

Protective
snow

Inadequate
snow

Presenter
Presentation Notes
Here we use snow modeling to determine where suitable cedar habitat is at a specific time.
We can run the model back in time—using weather station data.
And, forward in time, using global circulation models (climate predictions models).



Cedar management

Cedar regeneration 
following harvests

thinned stand at Klu Bay, KRD

Presenter
Presentation Notes
Last topic—Cedar Management—ensure that 2 cedars are maintained in SEAK
    Challenges for cedars:  climate change and timber harvesting.
Question—is cedar being regenerated in cutover forests on FS and Corporation lands?
Here—yellow-cedar came back and FS thinning activities help promote it in young forest.
____________________



Cedar management

Planting trial at Anita Bay, 
Etolin Island in southeast 
Alaska, initiated in 1986.  

Presenter
Presentation Notes
We can also plant cedars.  
This is 20 yr old plantation of yellow-cedar I started on Etolin I near Wrangell. 
So FS and Corporations can plant and thin to ensure cedar is in young forests.
**we would like to include Native students in this kind of forestry research—
	--both at FS and Sealaska. 
____________________



Topics

1) Background on Cedars

2) 8 Curriculum ideas:
ID the 2 Cedars

to
Mt Edgecumbe climate

3) Cedar Management

laax
Western redcedar 

Thuja plicata

xáay
Yellow-cedar, Alaska-cedar

Chamaecyparis nootkatensis

Goal:   Blend Traditional Knowledge with Science on Cedars

Contact:
Paul Hennon

phennon@fs.fed.us
586-8769

Presenter
Presentation Notes
So, my goal was to blend traditional knowledge and science.
Cedars are a way to to that—
--deep knowledge from Native community (thousands of years)
   and a lot of information from science (30 yrs)
this presentation was just a first step towards this blending.  
I know about the science of cedars, but have a lot to learn from you.  
If you’re interested, please contact me. 

mailto:phennon@fs.fed.us
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