California
Forests:

Presentation to the
California Naturalists

September 18, 2015

Susie Kocher, Forestry
Advisor,

Central Sierra



Presentation Goals

* Overview of forests In California, status and
threats

« Familiarity with Sierra conifer species and forest
types

» Basic understanding of

— Slerra forest ecology Interaction / growth of different
species

— Forest fuels reduction projects
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33 million acres of
Forest in California

* 19 million acres (57%)
federal agencies
(Forest Service and
Bureau of Land
Management National
Park Service)
< 1 million acres (3%)
State and local
agencies (CalFire,
local open space,
park /water districts,
land trusts
14 million acres (40%)

private
— 5 million acres
(14%) Industrial
timber companies
— 9 million acres
individuals where
90% own < 50
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Sierra Nevada Conifers

* Any of various mostly needle-leaved or scale-
leaved, chiefly evergreen, cone-bearing
gymnospermous trees or shrubs

* Pines (pinus spp.)
— Needles in bundles

— Seeds carried on cones that fall to ground whole
— Two families are yellow and white pines

* Firs (abies spp.)
— Needles individually attached to stems

~ —Cones do not faﬂ;whole.@egroh



Foothill pine

Pinus sabiniana

* Needles in bundles of 3, pale
gray-green, sparse and
drooping, 8 to 13 inches long

* Cones large and heavy, 5-14
iInches long

e California Indians used its
seeds, cones, bark, and buds

as food, and twigs, needles,

cones, and resin in basket and

medicine



http://upload.wikimedia.org/wikipedia/en/c/c9/FoothillPineCone.jpg

Ponderosa pine rinus

Ponderosa

« 2-3 needles
per bundle - 3
to 5 inches
[o]gle

« Cone bracts
long and
“prickly”

 Orange
puzzle piece
bark
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Jeffrey pine

Pinus Jeffreyi

2-3 needles per bundle -
3 to 5 inches long

Cone stouter with bracts
turned in “gentle”

Resin scent described
as vanilla or
butterscotch.

Bark pieces smaller
Above 5000’

| Prickles turn in

on open cone
scales



http://en.wikipedia.org/wiki/File:Mature_Jeffrey_Pine.JPG
http://upload.wikimedia.org/wikipedia/en/b/b3/Jeffrey_pine_cone.jpg
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Pinus contorta
« Bark thin and flaky

2

[o]gle
Cones small, egg-shaped

Lodgepole pine

3

cones 1

* Needles- 2 needles per bundle
1
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Found in very dry or wet or
high elevation locations

(cornflakes)




Sugar pine

Pinus lambertiana

 Needles in bundles of
five 2-4 inch long

* Longest cones of any
conifer, 10-26 in long

* Has been severely
affected by the white pine
blister rust



http://upload.wikimedia.org/wikipedia/commons/a/ae/Sugarpine.jpg

Western white pine

Pinus monticola /

Needles 2 to 5
Inches long.

Cones long and
slender, 5 to
12 inches

Seriously
affected by white °
pine blister rust

Found >/6000’



http://www.google.com/imgres?imgurl=http://www.itsnature.org/wp-content/uploads/2008/03/whitepine.jpg&imgrefurl=http://www.itsnature.org/plant_life/trees-plants/western-white-pine/&h=525&w=700&sz=151&tbnid=XFE9cbj37pc2QM:&tbnh=105&tbnw=140&prev=/images%3Fq%3Dwestern%2Bwhite%2Bpine&usg=__tQfWQSvMXVc8RQtj9GrAxDLtgyk=&ei=G-_DS_feE4P68AaFxpXGCA&sa=X&oi=image_result&resnum=3&ct=image&ved=0CCQQ9QEwAg
http://www.google.com/imgres?imgurl=http://www.itsnature.org/wp-content/uploads/2008/03/whitepine.jpg&imgrefurl=http://www.itsnature.org/plant_life/trees-plants/western-white-pine/&h=525&w=700&sz=151&tbnid=XFE9cbj37pc2QM:&tbnh=105&tbnw=140&prev=/images%3Fq%3Dwestern%2Bwhite%2Bpine&usg=__tQfWQSvMXVc8RQtj9GrAxDLtgyk=&ei=G-_DS_feE4P68AaFxpXGCA&sa=X&oi=image_result&resnum=3&ct=image&ved=0CCQQ9QEwAg
http://www.cas.vanderbilt.edu/bioimages/biohires/p/hpimo3-lf42623.JPG

White bark pine

Pinus albicaulis

* Cones small, woody cones, 2-3"
long; nearly round; thick cone
scales with no prickles. Remain
closed on tree even when
mature - opened by Clark’s
nutcracker

* 5 needles/ bundle, 1-3" long
« Bark thin, scaly, and grayish
» Often grows in krummholz at tree

''''''


http://oregonstate.edu/trees/conifer_genera/spp/image_big/wbpbg050.GIF

Incense Cedar

Calocedrus decurrens

Scales on flattened fan-shaped
branchlets

Soft, moderately decay-resistant,
wood with a strong spicy-
resinous fragrance

Traditionally used for pencils

Elevation range about 3000 to
8000 feet


http://en.wikipedia.org/wiki/File:Incensecedar_sanjacintomts.JPG
http://plants.usda.gov/java/largeImage?imageID=cade27_001_ahp.jpg

White fir

Ables concolor

Needles 1 to 2 -
inches long green to yX/
blue-green =

Closed cones 2to 5
iInches long with 100-
150 scales

Elevation range
about 3000 to 6000’

|


http://upload.wikimedia.org/wikipedia/commons/2/2a/Abies_concolor_Yosemite_NP.jpg
http://en.wikipedia.org/wiki/File:Abies_concolor_cones.jpg
http://en.wikipedia.org/wiki/File:Abies_concolor_8065.jpg

Red fir

Abies magnifica

 Bark smooth, grey, with resin
blisters when young, orange-
red, rough and fissured on old
trees

 Needles 1.5 inches long, blue-
green with strong stripes
below spirally arranged and
upcurved

» Cones erect, 4 -8 in long

| SEEOnRERREE



http://en.wikipedia.org/wiki/File:Abies_magnifica_8016t.jpg
http://www.chooseandcut.com/images/redfir2.jpg

Douglas-fir

Pseudotsuga menziesii

Not a true fir

Cones pendulous, with
persistent scales (unlike
true firs) with long 3
pointed bracts

Needles encircle branches

Elevation about 3000 -
5500’



http://upload.wikimedia.org/wikipedia/commons/d/d0/Pseudotsuga_menziesii_cone.jpg
http://plants.usda.gov/java/largeImage?imageID=psme_006_avp.jpg

Mountain

hemlocks =

Tsuga mertensia

thin square-

 Bark gray,

cracked or furrowed
 Crown slender with

drooping top, becoming

cylindric later
 Needles 1/3 - 1 inch long

pale blue-green arranged

spirally
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http://upload.wikimedia.org/wikipedia/commons/a/a1/Tsuga_mertensiana2.jpg

Glant Sequoia

Sequoiadendron giganteum

 Naturally in 75 groves on
Sierra west slope

 World's largest trees /
living thing by volume

 Up to 279’ tall and 3,500
years old

 Needles small scale like
cover branches
completely

Egg shaped cones 2 by

VILT] TTIUlNdadreds d
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Characteristics of trees

* Trees outcompete others in their particular
location because of species’ characteristics

— Shade tolerance
— Drought tolerance
— Fire tolerance

— Snow tolerance

Purcs
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 Abillity of a tree to grow and
survive in low light conditions

* White fir can grow in understory
shade of other trees

* Life strategy Is to survive in the
understory until there is a whole F = S
in the canopy then shootupand & = ..
take over the site s ol 3

e Can live up to 80 years in the Ehe S
understory waiting for its chance S

PSS




Pocket of shade tolerant white fir being torched in pre



Shade Tolerance - continued

* Pines are shade
Intolerant - Ponderosa
pine that Is overtopped
by other trees and cast
Into shade will die

 Life strategy Is to grow
quickly into overstory
or die

Shade tolerance in Order

Red fir
White fir
Sugar pine
Incense cedar

Lodgepole pine

Ponderosa pine




Drought Tolerance

 Ability of tree to
survive under
conditions of
moisture stress

« Adaptations: Waxy
or hairy leaves,
stomata that close

Drought Tolerance

Oregon white oak
California black oak
Jeffrey pine
Ponderosa pine
Lodgepole pine

Incense cedar

Douglas fir




Fire Tolerance

 Ability of a tree to
survive a fire

« Adaptations:
Thick bark, deep
roots, self pruning
lower limbs

Fire Tolerance

Ponderosa pine
Douglas fir
Sugar pine

Incense cedar

Lodgepole pine

White fir




Snow and Cold Tolerance

 Ability of a tree to Snow load tolerance
survive cold Red fin
temperatures and |
snow loads White fir

- Adaptations: Conifers Jeffrey pine
with short flexible Douglas fir
branches t_hat shed Sugar pine
snow, deciduous Do |
trees that shed leaves onderosa pine

P



Trees on sight are
product of genetics &

site conditions Competition

Trees are constantly
competing and their

form reflects their TN
‘progress” i
Tree species are f j W

found where they - | A H!
A
EI Bz

Total height

outcompete others

Forests separate into
forest types
depending on how
elevation and location
determine which trees
grow there
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UMY
NEWES
+ NASA Educational
Workshops for

Elementary School
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Ponderosa pine

e T

000 feet
* Ponderosa

pine
* Black oak

¢ 2
3



Sierra Nevada Mixed Conifer

e 3,000-6,000
feet

 Ponderosa
pine, white fir,
Douglas fir,
sugar pine,
Incense cedar,
black oak




True fir

6,000 to 8,000
feet

* White fir, red
fir, Jeffrey
pine,
lodgepole
pine, juniper
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Sub alpine
forest

e 8000 to 11,000
feet

» Western white
pine, mountain
hemlock,
whitebark pine,

lodgepole pine,

E AR



Forest Issues -
Wildfire

* Sierra forests are adapted
to frequent low intensity fire

e How do we know?

— Ethnographic interviews
with native American tribes

— Dendrochronology (tree
ring) studies - Past fire
frequency can be
determined from the years
between fire scars on a
single tree or on several

g







Fire Return Interval

Time between two
successive fire events at
a given site or area

Ponderosa 5 — 12 years
Mixed conifer 8 - 20 years
Red fir 15 - 50 years
Sub-alpine 25 - 60 years

4.4 -11.9 million acres/
year or 5% - 12% of

annually pre-settlement

Aserage numbar of pears Setwesn
floes pricr 10 Sappeesson, Jogoing




Modeled
Historic
Fire Return

Intervals

» Skies were likely smoky
In the summer and fall In
California before fire
suppression.

“Of the hundreds of
persons who visit the
Pacific slope In
California every summer
to see the mountains,
few see more than the

Immediate foreground
and a haze of smoke
which even the strongest
glass is unable to
penetrate.” -- C.H.
Merriam 1898, Chief,
US. Biological Survey

Mean Fire
Return Interval
(in years)

114-128
100-114
- 87-100

73-87
60-73
46-60
32-46
19-32
5-18

0 1 2 3'4':F ‘@6 78 8510
— T — — —

Miles



Fire Impacts on conifers

* | ow severity (Surface fire) — burns surface fuels,
flame lengths under 4 feet, can be controlled with
fire breaks and hand tools, few trees killed

 Moderate severity (Understory fire) — burn surface
and ladder fuels, flame lengths up to 10 feet,
some trees killed

» High severity (Crown fire) — burns through crowns
of trees supported by surface and ladder fuels with
unpredictable behavior, most trees killed

, _ | —




Conseqguences of Fire Suppression

i

~

- Lo

-~

M‘l:'-“‘ B - &

Ravine railroad trestle near Colfax, Placer Count
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Consequences of Fire Suppression

4
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Spaulding Lake in Nevada County, 1919 and 1993. Source:
Gruel 2001
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Blacks Mountain
Fires & Tree Ages
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Ecological Conseguences

Increased stress due to water competition leaves trees
more vulnerable to insect and disease

Displacement and reduction of understory plants due
to shade

Conversion of shrub habitats to conifer thickets

Displacement of deciduous vegetation by conifers,
especially in riparian areas

Reduction and loss of mountain meadows to conifer
encroachment

Reduction and loss of habitat of more open and non-
forested habitats

Huge build up in forest fuels

_ | —
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Increase In high severity fires

* Fires are now
more likely to be
of high severity
meaning that
most or all trees
are killed

 Still a lot of variety
INn severity

— Hancock fire 2006

T 1T ST A
’ Cnmpumte Burn

B roneng=o Moderate saverity
J -]Ll:n..r VEFity - High severity

0 2001810 3F00 5400

Artive Fire Datas

'3, 2006 - Septernber 24, J00A



Increase in high &
severity fires

e 2002 half-million-
acre Biscuit fire In
SW Oregon




' Angora Fire
¢ Severlty

Fallen Leaf Lake

- ,/ Source: Safford, et. al. 2009.

;‘ Effects of fuel treatments on fire
- severity in an area of wildland-
urban interface, Angora Fire, Lake
" Tahoe Basin, California.

Canopy Cover Loss
[10-24%

[ ]25-49%
[]50-74%

[] Treatment Units
— Transects
e CSE Plots
W & i
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2013 Rim Fire
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What can be done?

* Forest fuels removal
projects are
attempting to
substitute for the
historical fire regime
by altering forest
structure

* Some attempts to
restore fire to
forests, man




Is It working? YES

Tree
survival

WER G
fuels
reduction
projects are
Increasing
% of trees
that survive
(can be
confounded
In extreme
weather)

Overall % tree survival, all species pooled,
6 fires* combined data

Untreated

From Hugh Safford 2010
* Angora, Peterson, Rich, Antelope, Milford, American River
fires




IS It working? YES

Fire severity

the % of
area burned
at high
severity now
more closely

L
c
L
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approximate
17 9
s "natural
CO n d Itl O n S Treated Untreated Leiberg Baja Cal ref site
Mod M High
Estimate of Living
. . 19t century reference
— 6 fires combined data fires in system for
From Hugh Saffard 2010 Eierrf; eastside SN
evada:

Leiberg Stephe
1902 2008



Is it working? YES, but slow

0
Annual Treatment Historic aclyr cklog

Condition of acreage calculated

Prescribed fire

Mechanical

Widfire

White fir

Sequoia-mixed conifer

Aspen

Foxtail pine

Upper cismontane mixed conifer-oalks
Whitebark pine

White bark pine-mountain hemlock
Mixed conifer

White bark pine-lodgepole pina
Black cak

« East-side ponderosa pine

Red fir

Red fir-wesiem while pine

Lower asmantane mixed conifer-aalic
Ledgepole pine

Jeffrey pine

« West-side ponderosa pine

Jaffrey pmne-fir

Figure 2. Histogram of the acreage of current annual fuels reduction by type, historical fuels
reduction from wildfire by forest type and backlog by forest type. Backlog is a conservative
estimate of the acreage that would always have uncharacteristically high fuel loads at

current rates of fuels reduction and wildfire burning.

North et al 2013. Using fire to increase scale, benefits and future ma

of fuels treatments. Journal of Forestry




But more fire has to be part of solution

2,000,000 W = L0 Not Tenber-Productive
sl Legy

1,800,000 - =12 Operational

® L3 Administrative
1,600,000 4 = Mechanically available

1,400,000 4

1.200.000
g ]
&J 1,000,000 -

800,000 4
600,000 1
400,000 -
200,000 4 W B 4e % Sk i

0 - = =
MDF LNF PNF TNF TMU ENF STF SNF SQF INF

Figure 2. Histogram of how constraints reduce total acreage available to mechanical
treatment in Sierra Nevada NFs. The height of the bar indicates each NF's total acres, with
each consiraint designated by a dlfferent color. The acreage available for mechanical
freatment is what remains in the green portion of each bar and is indicated by the
percentage values. Forests are arranged from northern most to southern along the western
slope ang the Inyo on the eastern slope. The L2 constraint uses scenario C (see Table 1).

North et al. 2015. Constraints on mechanized treatments significantly fuels
reduction in the Sierra Nevada. Journal of Forestr




Thinning Is still iImportant to
Improve forest health

 Trees suffer stress which reduces health
and causes mortality

— Moisture stress
— Light depravation
— Nutrient stress

P



Moisture stress

Stress from lack of moisture due to overcrowded
conditions very common

Symptoms: yellow or withering foliage, decreased
growth rate, premature shedding of leaves or
needles, dead branches

Drought stress when prolonged increases success
of bark beetle attack and tree mortality

For high value landscape plants - watering

For forest - thinning to appropriate stocking level to
reduce competition is only strategy

L —




Light
deprivation

 Conifers will adapt their
foliage to the light conditiong s &
available SRR

. Symptoms: Suppressed or3
dead trees in understory,
dead branches

. Bottom branches of fir trees il
die, overtopped pines die VI ¥
 thinning to appropriate A

competition
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Nutrient stress

« Stress from lack of nutrient availability is rarely a
problem in California forests except on
serpentine soils or where severe disturbance of
solls - erosion, compaction, fire

« Symptoms: Stunted tree growth, yellow foliage,
death of buds, needle tips, poor root structures

- skid roads, road cuts often in groups of trees

* Fertilizer may be applied but is rarely done in
forest settings

'——wv—




Improving forest health reduces
vulnerabllity to insects

« Natural and necessary part of forest ecosystem
— Speed decay of wood back into nutrients
— Prey on other insects that can be a problem
— Provide food for wildlife

* Most tree mortality due to insects is localized — a few
trees in a small area

« Sometimes boom and bust with large outbreaks and
much tree mortality

« Best defense is to keep trees healthy to fight off
Insects themselves

'——wv‘



Beetles

Bark beetles and engraver
beetles

— Gain entry boring through
bark

— General attack weakest
stressed trees
Female beetles lay eggs In
tunnels they excavate
beneath bark, disrupt
phloem (conductive tissue)
and girdle tree (killing it)
Pitch tubes are symptoms
of beetle attack

Bark beetles attack at base
of tree. engravers at top

Life cycle

of the
bark beetle

Western Pine Beetle,
Mountain Pine Beetle,
Red Turpentine Beetle,
Jeffrey Pine Beetle
Engraver Beetle

| ——



Western Pine Beetle
(Dendroctonus brevicomis &

 Attacks and kills Coulter
/[ponderosa pines

 attack midtrunk, then
spreads up and down;
larvae feed on inner bark,
complete development in
outer bark; attack in
conjunction with other pests

brood, woodpeckers have

e I ree, ex




Mountain Pine Beetle

Dendroctonus ponderosae -
attacks and kills lodgepole,
ponderosa, sugar, and western
white pines
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Mountain Pine Beetle iIn Colorado
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Red Turpentine Beetle

- Dendroctonus valens attack a variety of
conifer species but is most problematic
to Sugar and Ponderosa pines




* Attacks only Jeffrey pine beetle
(Dendroctonus jeffreyi)

Jeffrey pine

 1to 2 gens
[year

e attack midtrunk
of large trees, | *
from 5 to about| © A
30 ft; (o

- long J-shaped ||
galleries, RN A oL
overwinter as |,

bark




Engraver
beetle e
(Ips paraconfusus) w

« Attacks pines !

Adults bore tunnels and
deposit eggs.

» 1to 5 gens/year adults ESMlZ
Ove rWinter Adults locate b by
weakened tree, ;

often make wishbone-
shaped tunnels; attack
pines near top of stem

Can breed In slash
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Adult emerges
. from tree.

Wl

and firewood

L
Beetle larva feeds on phloem *jr‘
and when mature pupates _ ﬁJJ
where phloem and xylom meet, <=7

Figure 3. Life cycle of the California fivespined ips, an engraver beetle,




Engraver beetle

(Ips paraconfusus)

» Large amounts of slash that remains on site
long enough for beetles to complete a life
cycle (5 weeks) Is a concern.

* Prompt slash disposal needed:
— Chipping
— Lopping and scattering - lop all branches from

those portions of main stems that are 4 inches or
more in diameter into small segments (3 feet)

— Piling and burning.

. — Crushinger mashing slash with |OQQW
— Removal from site.



Fir engraver (Scolytus ventralls)

o Attacks white and red
fir

* overwinter as larvae,
adults excavate deep
and long, two-armed
galleries across the

grain of the sapwood



How to ID beetles

* By species of tree

* By location of
Centipedelike pattern galleries:

Insect attack on
stem
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— On large pines,
engraver beetles
attack near the top,
red turpentine
beetles attack the
bottom of the trunk.

* By patterns of

galleries under
bark

itttz

e

Winding mazelike galleries:
elm, cedar, and cypress bark beetles western pine beetle

Pitch tubes on bark at base Tuning-fork pattern:
of trunk: red turpentine beetle California fivespined ips



Tree death Is accelerating with the drought

Acres of Bark Beetle-Related Conlfer Mortality
by Aggregate Host Specles
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Ponderosa pine and white fir especially

Acres of Bark Beetle-Related Conifer Mortality
by Individual Host Species
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April 2015
Aerial Survey

2014, mortality area doubled to
900K acres (44 million flown).

2015, ponderosa and grey pine

In foothills, likely blue /live oak

Mortality severe in pines,
especially at lower elevations

Conifer mortality scattered at
higher elevation (too early)

Sequoia and Sierra NF had
common and severe pine
mortality everywhere at lower
elevation mostly from Western
Ine Beetle ~«+

Mortality Severity
#Trees per Acre

A

" " “lancaster*

Figure 3. Overview ot tiown

area and mapped tree mortality and damage .




April 2015 survey
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Figure 5. Ponderosa and gray pine m:rtality south of Sonora near the Stanislaus NF.



Insect Management Strategies

« Chemical treatments ineffective at the forest scale

» Possibly effective for landscape trees with high value
(best is to water — 10 gal/inch of dbh around dripline)

« Best strategy is to keep individual trees healthy:
— Thin to reduce overcrowding
— Remove high risk trees during thinning

— Minimize damage to trees during operations (insects can
enter wounds)

— Plant a variety of species adapted to site
— Remove bark from infected trees or cut for firewood to

minimize seread



Chemical treatments

* Insecticides registered for bark beetle control
are preventative and must be applied before
trees are attacked.

— No insecticide prevents tree mortality once a tree
has been successfully infested.

* The most common method Is to spray the bole

— carbaryl can provide 2 years of protection for most

tree species
— pyrethroids (bifenthrin or permethrin) treatments

generally provide one.

" —Must be administered by licensed /insu-ﬁe*

abplicator.



Resources for Conifer/ Forest Issues

» Forestland Stewardship Curriculum
— http://anrcatalog.ucdavis.edu/Forestry/8323.aspx

 Forestland Steward Newsletter
— http://ceres.ca.qgov/foreststeward/html/newsletter.html

* Network of UCANR natural resource advisors and
specialists
— http://ucanr.edu/forestry/
« CalFire forest advisors
 http://www.fire.ca.gov/resource mgt/downloads/Forest
AdvisorList.pdf
- For individual landscape tree health questions, contact



http://anrcatalog.ucdavis.edu/Forestry/8323.aspx
http://ceres.ca.gov/foreststeward/html/newsletter.html
http://ucanr.edu/forestry/
http://www.fire.ca.gov/resource_mgt/downloads/ForestAdvisorList.pdf
http://www.fire.ca.gov/resource_mgt/downloads/ForestAdvisorList.pdf
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