World/Nation-"

» Drug war: Nearly 40 people
are killed, ending one of Mex-
ico’s bloodiest weeks. A3

» Pope address: Benedict
XVI begs forgiveness from
victims of clerical sexual abuse
and promises action on pro-
tecting children. A4
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» Deadly floods: At least

16 people die and dozens are
missing after flash floods
pound Arkansas, above. A10

» Gulf spill: The White House
proposes a way to help idled
rig workers: make BP pay their
lost earnings. A10
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TOP OF THE NEWS

Bay Area

» D.A. staff changes: Kamala
Harris’ top deputy retires
amid questions over San Fran-
cisco’s drug lab scandal. C1

» Tree lines: Global warming
is forcing California vegetation
to higher elevations. C1

Business Report

» Big deal: An S.F. office
tower occupied by Wells Fargo
sells for $333 million to South
Korean investors. D1

» Regulators weigh in: Per-
sonal genetic tests sold by five
companies require federal
review prior to sale. D1
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Sporting Green

Lacy Atkins / Tht; Chronicl‘e
» Giants dust A’s: Bengie
Molina, facing, homers as Tim
Lincecum prevails. Bl

» 49ers’ QB prospect: Nate
Davis enters his second season
with much to prove. Bl

Datebook

» Opera review: Magnificent
production of Wagner’s “Die
Walkure” is a testament to the
powerful talents at the San
Francisco Opera. E1

» Theater review: Boxcar
Playhouse’s production of
“Forever Never Comes” is a
compelling look at transgender
love. It’s at the Crowded Fire
Theater. E1

» Galleries: Jeff Adams’ fear-
lessly uncompromising works
come to Braunstein / Quay. E1
» Biography review: The
conflicted life of Scottish writ-
er Muriel Spark. E2




ENVIRONMENT

Trees shift
upslope

as climate
warms up

By David Perlman
CHRONICLE SCIENCE EDITOR

The world’s warming climate
is forcing trees and the plant life
around them into new territo-
ries where the environment is
more like the areas where they
normally thrive, scientists re-
port from a new global survey.

Some forests and groups of
vegetation have begun moving
upward to higher elevations, or
northward to higher latitudes
to meet the climate change,
while others in areas that are
drying are shifting southward
toward greater sources of mois-
ture, the researchers say.

In California, for example, a
detailed forest census along the
west side of the Sierra in the
Tahoe National Forest by UC
Berkeley scientists found that
the warming climate is shifting
growth patterns uphill among
many species of shrubs, oaks,
firs and pines that for hundreds
of years have been thriving at
lower elevations.

Trees continues on C3
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Warming shifts trees,

Trees from page C1

Similar forest changes
are being found on every
continent by biologists
working around the
world, according to a
report published this
week in the journal Global
Ecology and Biogeog-
raphy.

The global report was
compiled by Patrick Gon-
zalez, a visiting scholar at
Berkeley’s Center for
Forestry in the College of
Natural Resources, to-
gether with U.S. Forest
Service researchers at

Corvallis, Ore.

Gonzalezis also leading
aresearch group that has
surveyed hundreds of
trees and shrubs along a
12-mile transect of the
Tahoe National Forest,
ranging from the foothills
at 2,300 feet to the High
Sierra at 6,900 feet.

The researchers mea-
sured more than 1,000
trees and took 197 corings
of the larger oaks, pines
and firs to determine their
ages. They found that in
the past century, the oaks
and Douglas firs that were
normally found at lower

data show

elevations are beginning
to be seen “upslope” in
areas dominated by white
firs and sugar pines, Gon-
zales said.

“Those species, in turn,
may be moving into the
higher elevations, where
red fir thrives in the deep
winter snow,” he said in
an interview.

Gonzalez said climate
data for the Sierra transect
have been clear because
records taken at a Nation-
al Weather Service station
that has been operating in
nearby Downieville since
1948 show that average

annual temperatures
there have been increasing
at seven times the global
rate. There has been no
heavy logging, burning or
grazing in the transect
area, so climate change
could be the primary
cause of the changes in
vegetation, Gonzalez
concluded.

In their survey of ob-
served changes in vegeta-
tion reported by other
scientists around the
world, Gonzalez and his
colleagues noted that trees
and shrubs in northern
Africa’s Sahel region have
been dying where drought
has increased as the cli-
mate warms, and have

moved further south
where rainfall is more
abundant.

Similar changes have
been taking place in the
high Arctic, he said,
where warming has
brought new shrubs en-
croaching on the tundra,
where caribou and other
wildlife could be threat-
ened.

The report on Sierra
tree seedlings moving to
higher elevations because
of a warming climate
reflects earlier evidence
that many mountain-
dwelling animals are also
moving their ranges up-
ward to cooler areas.

James Patton and Craig

Moritz of UC Berkeley’s
Museum of Vertebrate
Zoology surveyed 28 spe-
cies of mammals living at
sites from the San Joaquin
Valley across Yosemite to
Mono Lake and found that
as average annual temper-
atures warmed by 5 de-
grees Fahrenheit during
the past 90 years, more
than half the species had
shifted their ranges up-
ward by as much as 1,600
feet. The two biologists
published their survey in
the journal Science on Oct.
10, 2008.

E-mail David Perlman
at dperlman@
sfchronicle.com.
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