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Biggest tree in the world? Check.
Tallest tree in the world? Check.




Precipitation

Average Annual Precipitation

California

Copyright 2000 by Spatial Climate Analysis Service,
Oregon State UTniversity
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Far information on the PRIEM
modeling systermn, visit the
SCAS web site at
httphararsr oos orst edu/prisim

The latest PRISM digital data

setz created by the 3CAS can
be obtained from the Climate

Source at

http:reraner climatesource com

Thiz i5 a map of annual precipitation averaged over
the period 1961-1990. Station observations were
collected from the MOAA Cooperative and
USDA-MECE SnoTel networke, plus other state and
local networks. The PRISM modeling systern weas
uzed to create the gridded estimates from which this
map was made. The size of each gnd pixel 1z
approzirmately 4=4 lan. Support was provided by
the MECE Water and Climate Center.



Climate

Koppen Climate Types of California
' : Koppen Climate Type
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- BWh (Hot desert)
E BWk (Cold desert)

‘- |: BSh (Hot semi-arid)
‘ Ij BSk (Cold semi-arid)

‘ { = |: Csa (Hot-summer mediterranean)
" ¥ a I: Csb (Warm-summer mediterranean)

- Csc (Cold-summer mediterranean)

E Ctb (Oceanic)

- Dsb (Warm-summer mediterranean continental)

- Dsc (Dry-summer subarctic)

Ij ET (Tundra)

Data sources: 1991-2020 climate normals from PRISM Climate Group, Oregon State University,
https://prism.oregonstate.edu; Outline map from US Census Bureau
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Deserts

North American Deserts
Mojave Great Basin
Sonoran Chihuahuan



Mount Whitney to Badwater Basin

The highest point in the lower 48 and the lowest point in North America are

just 85 miles apart but are separated by a nearly 15,000ft change in elevation.
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Harvest Systems — Similar to PNW




C Q I F I R E £ 3 INCIDENTS PREVENT PREPARE OUR IMPACT WHAT WE DO Vv JOIN CAL FIRE Search incidents and safety informatio m

The California Department of Forestry
and Fire Protection

CAL FIRE Serves and Safeguards the People and Protects the Property and Resources of California.

459,830 5,701 328,950 3 157

Total Emergency Wildfires Acres Burned Fatalities Structures Destroyed
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Forest Practice Rules

Forest Practice

CAL FIRE regulates California timber production and enforces the associated laws

protecting the environment.

California’s forest landscape is diverse and complex, featuring the largest, tallest, and oldest
trees in the world. CAL FIRE enforces the Forest Practice Rules for timber landowners on non-

federal, State, and private lands through a variety of timber harvesting plans and ministerial

notices submitted by Registered Professional Foresters (RPFs), timberland owners, and Licensed

Timber Operators (LTOs). All harvesting documents specify the method of harvesting and
measures to avoid and minimize the potential for adverse environmental impacts. Approval is
dependent on conformance with the State Forest Practice Rules. Timber Harvesting Plan

approval also includes an extensive multi-agency and public review process. CAL FIRE inspects

timber harvesting operations and can take enforcement action if Forest Practice Rule violations

are alleged to have occurred.



Regulated Tree Species
VARIES BY DISTRICT

* Commercial (Group A) * Noncommercial (Group B)

e Sugar pine, white fir, ponderosa  * Knobcone pine, giant sequoia,
pine, Douglas-fir, incense cedar, gray pine, chinkapin, California
coast redwood, red fir, noble fir, black oak, foxtail pine, Oregon
western white pine and Port white oak, alder, tanoak,

Orford cedar Monterey Pine, hemlock, Pacific

madrone and juniper

e Considered commercial if
growing with group A species




CONIFERS

https://www.conifers.or
g/topics/caltrees.php



https://www.conifers.org/topics/caltrees.php
https://www.conifers.org/topics/caltrees.php
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glant sequoia —
Cupressaceae Sequoiadendron giganteum



Presenter Notes
Presentation Notes
75 groves (1-4000 acres in size) scattered over 250 mile belt covering only 35,000 acres
4,500-6,500 feet
12 to 18 feet of snow per year


What’s behind the trend?

n NA’;gilihfr;f\RK y il # Wildfire is a complex process that depends on
v )2 many factors: previous fire patterns, forest
=% ; : fd management practices, and temperature and
Area burned by a fire For T '
A Giant sequoia grove precipitation. ) 2 .

s Rising temperatures and earlier snowmelt lead to

5 longer fire seasons. Warmer and drier
Death of large sequoias P ’ i ) )
(over 4 ft?n diacineter) P, PR conditions are also linked to higher-
in wildfires prior to 9

severity fire. Scientists studying
2015 was very rare.

e 4 these trends have found that
Railroad 5 s : )
Fire 2017 . e & climate change is a
38 large giant ¥ ’

significant force behind the
rise in fire we are seeing

sequoias killed

today.
Rough Fire 2015

107 large giant
sequoias killed

KINGS CANYON
NATIONAL PARK

KNP Complex 2021
1,330-2,380 large giant
sequoias killed pER OIS

NATIONAL PARK

Castle Fire 2020
7,500-10,600 large
giant sequoias killed

Scientists estimate that-
the 2020-2021 fires alone
are likely to have killed

13-19%

of the world’s large
giant sequoias.

Pier Fire 2017
72 large giant
sequoias killed

Windy Fire 2021
931-1,257 large giant
) sequoias killed

<t




glant sequoia
Found at 4600 to /900 feet in elevation.

Subalpine , Alpine

Forest
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. Sequoia & Kings Canyon NP range from 1360 to 14494 feet.
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glant sequoia
Roosevelt Tree




glant sequoia

* Mature in 2 years
* Can last 20 years!

* Remain green —only
conifer to do this!




glant sequoia
This tree fell iIn 1937, tunnel carved in 1938!




glant sequoia

* Centennial Stump

e Cutin 1875 for America’s

Centennial Exhibition in
Philadelphia in 1876

* A 16 foot section was displayed

* Only the outer ‘shell’, reassembled
after shipping (mostly bark)
* People laughed it off as a
‘California hoax’, not believing it
was real!




glant sequoia

* “Discovered” by a variety of
parties between 1830 and
1855

* Thought a hoax until whole
logs were shipped east

* Next response - log ‘em all!

* 3,500 Acre Converse Basin
Grove almost completely
clearcut



Presenter Notes
Presentation Notes
5 men 22 days to cut discovery tree (1300 years old); used stump as a dance floor


glant sequoia

* Wood was mostly fenceposts,
matchsticks, and shingles
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Presenter Notes
Presentation Notes
5 men 22 days to cut discovery tree (1300 years old); used stump as a dance floor


glant sequoia

e Mark Twain Tree

e Over 300 feet
tall

 Felled in 1891

* Slabs still hang
iIn mMuseums in
New York and
London




glant sequoia — John Muir gets involved

: S‘EQU‘OIA

NATIONAL PARK

2"d National
Park - 1890




gilant sequoia — the tree on the NPS logo

NATIONAL
PARK
SERVICE




t sequoia today
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Presenter Notes
Presentation Notes
Left; scotland planted 1863; right pennsylvania


redwood -
Cupressaceae Sequoia sempervirens
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redwood —
Cupressaceae Sequoia sempervirens

Plant, Cell and Environment (2004) 27, 1023-1034

The contribution of fog to the water relations of Sequoia
sempervirens (D. Don): foliar uptake and prevention of
dehydration

S.8.0. BURGESS & T. E. DAWSON

Department of Integrative Biology, University of California, Berkeley, CA 94720 USA

Figure 8. An electron micrograph of the
surface of a Sequoia sempervirens leaf show-
ing hyphae from an unidentified leaf fungal
endophyte entering a single stoma ( Courtesy
A, Fibre).




redwood —
Cupressaceae Sequoia sempervirens




redwood —
Cupressaceae Sequoia sempervirens

* Hyperion (379.1 ft)
* Helios (375.1 ft)
* Icarus (371.1 ft)

* Stratosphere Giant
(370.5 ft)




redwood —

Cupressaceae Sequoia sempervirens

1204

110

100+
80
801
70
80+

Height (meters)

50
40
30
201
10
0

volume 1002 1055 1061
height 98.7 93.5 91.5

Biomass (Mg) 437 460 463
ha NE og 1.7 1.8 1.9
ac NE og 4.3 4.5 4.6

1108 1205 576 434 648 587 527
106.3 98.0 11257 11270 11294 11438 115.55
483 525 251 189 283 256 230
1.9 2.1 1.0 0.8 1.1 1.0 0.9
4.8 5.2 2.5 1.9 2.8 2.5 2.3

So, in terms of living aboveground biomass:

world’s 5 biggest redwoods = 15 ac loblolly pine in East Texas

world’s 5 tallest redwoods = 8 aC loblolly pine in East Texas



redwood —
Cupressaceae Sequo
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redwood —
Cupressaceae Sequoia sempervirens

California log




redwood —




coast live oak -

Fagaceae Quercus agrifolia




coast live oak —
Fagacea




coast live oak -
Fagaceae Quercus agrifolia



Presenter Notes
Presentation Notes
Deciduous blue oaks in front; coast live oaks in back on left photo
Typical xeric woodland in right photo


coast live oak -
Fagaceae Quercus agrifolia



Presenter Notes
Presentation Notes
Fire adapted
Historical fire return intervals for woodlands: 50-75 years
Branch and stump sprouts prolifically: CROWN SPROUTING


coast live oak -
Fagaceae Quercus agrifolia
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Presenter Notes
Presentation Notes
Acorns a preferred food for many wildlife species: black bears, blacktail deer, game and non-game birds, livestock
Goats will eat leave, although they are not a preferred browse


coast live oak —
Fagaceae Quercus agrifolia
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Presenter Notes
Presentation Notes
Little lumber value due to poor form
Has been minimally managed for firewood & charcoal
Coppice system ideal; responds well to thinning


coast live oak -
Fagaceae Quercus agrifolia

* Sudden Oak Death
* Phytophthora ramorum
* Introduced 1995

 First observed in
tanoak

* Infects many western
oak species to some
extent, including coast
live oak



coast live oak -
Fagaceae Quercus agrifolia



Presenter Notes
Presentation Notes
Often featured in Hollywood films & TV allegedly set elsewhere


blue oak -
Fagaceae Quercus douglasii




blue oak —

Fagaceae Quercus douglasii




blue oak —
Fagaceae Quercus douglasii



Presenter Notes
Presentation Notes
Covers about 50% of California’s oak woodlands


blue oak —
Fagaceae Quercus douglasii

8% of California’s Land Area
is in blue oak woodlands

65% of California’s forage in
blue oak — gray pine
woodlands



Presenter Notes
Presentation Notes
OTHER MANAGEMENT CONSIDERATIONS: �Blue oak occurs mostly on private lands. Blue oak woodland covers 8% of California's total land area [5,19]. Seventy-five percent of this resource is in private ownership, 14% is in the National Forest System, and 11% is in various other public ownerships [33]. Management of this species has been controversial. From the late 1950s through the early 1970s, many studies showed that palatability and production of forage in the understories of blue oak ecosystems were low compared to forage on open sites without blue oaks [111,132,135,136,189,190]. Murphy and Crampton [190] and Kay and Leonard [136] found blue oak removal increased productivity of annual grasses. As a result of these studies, statewide "rangeland improvement" was recommended, involving removal of blue oak from livestock rangelands [238,243]. This recommendation resulted in the loss of more than 1 million acres (0.4 million ha) of blue oak woodland from combinations of cutting, prescribed burning, and herbicide spraying [33,243].
In contrast, other studies found forage production was 15% to over 100% higher under blue oaks than in open grassland [64,68,76,77,118,119,202], and that herbaceous plants beneath blue oak were higher in protein, nitrogen, phosphorus, and potassium and lower in lignin and fiber than herbs growing in open grassland. Forage under blue oak started growing earlier and remained green after surrounding forage had dried [42,119]. 
Blue oak removal may result in decline of soil quality and fertility. In a study on the Sierra Foothill Range and Field Station, soils where blue oaks were removed 21 years prior had less soil microbe biomass and bulk density, less total carbon, nitrogen, and phosphorus, and higher pH compared to soils with blue oaks [49]. Callaway [48] found nutrient deposition under blue oak canopies was 5 to 10 times greater than in open annual grassland. Nutrients came mainly from tree litterfall and precipitation/dew throughfall. Nutrient deposition varied seasonally. Nitrogen was mostly deposited in litterfall from September through December. Phosphorus, potassium, and magnesium deposition occurred mainly from rain throughfall in winter and spring. Blue oak canopies play an important role in nutrient cycling [48]. A study on the Hasting Natural History Reservation found that by throughfall, epiphytic lichens on blue oak deposited a mean of 2.85 kg/ha/year of atmospheric nitrogen and 0.15 kg/has/year of atmospheric phosphorus [143].
Duncan and Clawson [68] reported that cattle prefer forage beneath blue oak to that of open grassland, even in summer after forage in both areas has dried. Holland [118] found that death or removal of blue oak resulted in a gradual decline in forage production and quality. Supporting this, another study showed an increase in unpalatable tarweed (Madia gracilis) following blue oak removal [136]. 
Plant-water-site interactions may explain the discrepancies between studies showing that blue oak decreases forage production and those showing that blue oak enhances forage production. One study [23] suggests that forage production beneath blue oaks is relatively high on dry sites but is low on more mesic sites. Another study found that blue oaks with shallow, fine roots inhibited production of understory herbs compared to production of herbs beneath deeply-rooted blue oaks [47] (see General Botanical Characteristics for information on how blue oaks develop roots). This inhibition may be partially attributable to allelopathic blue oak root exudates as well as competition for water and nutrients. Variations in root morphology may also partially explain differences in understory production in blue oak ecosystems. Climate fluctuations and degree of canopy closure also influence understory forage production. Annual grass production varied significantly among years (P<0.05) on the Sierra Foothill Range and Field Station, with high rainfall years favoring growth of groundlayer vegetation under blue oak canopies, and low rainfall years depressing forage production beneath blue oak canopies [57]. In the North Coast Ranges and Sacramento Valley, blue oaks on sites receiving less than 20 inches (500 mm) mean annual precipitation had no effect on or enhanced understory production, while blue oaks on sites receiving more precipitation generally suppressed understory production [75].
Blue oak probably has both positive (facilitation) and negative effects (allelopathy) on understory herbs, with both influencing groundlayer plant species composition. A study on the Hopland Field Station found ripgut brome tended to dominate under blue oak canopies, while soft chess dominated open grassland. The researchers credited better performance of ripgut brome beneath blue oak canopies to increased nutrient availability there [207]. However, blue oak can retard growth of annual grasses. Reciprocal transplant experiments in the field and greenhouse indicate that some blue oak root exudates are allelopathic to ripgut brome. This effect probably also extends to other annual grass species.
Blue oak's negative effects on annual grass productivity may be at least partially ameliorated by blue oak's "root pump", which facilitates annual grass growth. Blue oak's fine roots leak water and nutrients into surrounding soil [42,127]. Callaway [42] suggests that blue oak roots deep in the soil extract nutrients from low soil layers, then transport and exude the nutrients into upper soil layers where they are available for groundlayer herbs [48]. Holland [118] and others [119] also found these facilitative effects of blue oak on annual grasses, with soil nutrient levels remaining higher under blue oak canopies than in open grassland for 10 or more years after tree death.
Although blue oak is now generally regarded as a desirable species, blue oak populations continue to decline. Continued clearing of blue oak on rangelands and poor natural regeneration were 2 major management concerns identified by the Hardwood Task Force of the California Board of Forestry [5]. Road construction and residential and commercial development [196], lowering water tables  [246], and use of blue oak for fuelwood [173] all contribute to blue oak decline. Since most blue oak woodlands are on private lands, development is probably the largest threat to blue oak habitats [196]. Development accounted for 46% of blue oak loss between 1973 and 1985, surpassing the loss from rangeland clearing before that.
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