Once-crystal Sierra sky
is choked by pollutants

Second of five parts

up there in the clouds (at Lake
) pure and fine, bracing and
ious. And why shouldn't it be? It is the
same the angels breathe.”

~ Mark Twain, from “Roughing It,”
published in 1872

By Tom Knudson

AKE TAHOE - Thirty-three years
ago, amateur photographer Jim
Hildinger set out on a mission: to

capture on film the majesty of this world
famous mountain lake.

In the process, he also documented a

disaster.

You notice it particularly with the color
i said Hildinger, owner of Angora
Lalkes Resort near Echo Pass. “The ones from
the '50s are just crystal clear. You can pick
out individual trees across the lake. You can't
do that anymore.

“There was a time when a hazy day was
fare. And it's quite the reverse now, To those
of us who knew what it used to be like,
disaster.”

Sadly, Lake Tahoe is not alane.

Throughout much of the Sierra Nevada,
the “air the angels breathe” is fouled by a

cloud of -

Smoke puffs out of a chimnely in
Quincy. Wood smoke has become
a major pollutant in the Sierra.

protect Sierra forests.

“Right here, we have recorded the highest
24-hour ozone level of any unit in the
national park system,” said David Parsons,
research scientist at Sequoia National Park.
“And I find that rngmemn

On winter days, some o! the dirtiest air in
California Gy be found in Sierra

ozone, it dioxide, polycyclic aromatic
hydrocarbons, carbon monaxide, nitrogen
xide, particulates and other chemical
paris of the range have been spared.
During the summer, west-facing foothills and
DAY 2 canyons are immersed
in great ashen clouds of
pollution that blow in
from the Central Valley
and the San Francisco
rea. In the winter, once-sparkling skies
mudged with yellow, brown and gray —
he signature of too many woodstoves,
1utomobiles and people in the mountains,
For years, the problem drew little
attention, in part because the Sierra Nevada,
by its very nature, seemed somehow above it
all. The Sierra, after all, has long been known
or its cobalt blue skies and clean mount
sir — a place so luminous, so bathed in
orilliance that John Muir called it the Range
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But in recent years, as California’s
sopulation has swollen, a much different
re has emerged.
<lay, scientists come to the Range of
Light not to study ils clean but to
gate its airborne poisons. Warning
signs are numerous: Forests are dying,
amphibians are disappearing and world class
views are a memory.

In Sequoia National Park, the situation is
so serious that scientists worry the park's
ecosystem may one day be shaped not by

ral forces, but by air pollution.
ately, scientists say, the entire Sierra
~ including its forests, wildlife and
ter — may wither beneath a pall of
paisans.
Important resources such as watershed
quality, recreational amenity, wildlife habitat
and overall ecological stability are at risk,"
aid a 1987 California Air Resources Board
‘&port on ozone,

Tracking the problem has been anything
but simple.

The Sierra Nevada is large and the number
of air-quality monitoring stations is small.
The composition and concentration of
lutants change from season to season —
and from watershed to watershed. And with
California cities mired in dirty air, money for
solving air pollution prohiems in rural
mountain regions is hard ta com

Ozone, a city-born pollutant ot when
al nnmabue exhaust clashes with sunlight, is
aps the most serious threat in the Sierra
vada. Today, scientific studies show that
te and federal ozone standards, set largely
to proteci human health, do not begin to

pic

as Mammoth Lakes and
e pollution from wood smoke
routinely exceeds state health standards and
may pose a threat of cancer.

“It's very striking,” said Russell Roberts,
air pollution control officer of the Northern
Sierra Air Quality Management District,
“You start with this brilliant white filter and
at the end of 24 hours, it's black. And it
smells like wood smoke. And everything on
that filter you are breathing [nlugmr lungs.”

In the lonely country around Owens Lake,
where large areas of lake bed have dried up
because water has been diverted to Los
Angeles, heavy winds whip up enormous
toxic dust storms of sulfur, mercury, arsenic
and lead. The concentrations of dust are
among the highest ever recorded in North
America.

“If this was happening in an industrial
area, gas masks would be required,” said
Thomas Gill, an earth scientist with the
Crocker Nuclear Laboratory’s air-quality
groupat the University of California, Davis.

Smnum have known for years that
ountains are not immune to air
pollution. Earlier this century, sulfur dioxide
from copper smelters in Montana and British
Columbia defoliated large stands of forest
As recently as 1952, emissions from an
aluminum ore plant in Washington killed and
injured trees across a 50-square-mile area

But concern about air pollution in the
Sierra Nevada is much more recent. The first
cluster of scientific papers on me subject
appeared in _the 1970s, followed by a
cloudburst of articles, presentations and
proceedings in the 198

Today, scientists are beginning to sort out
a mystery. And like any good thriller, this
one is marked more by questions than
answers.

“There are large gaps in

A view from Sequoia National Park on a clear day, left,
contrasts sharply with a view from Yosemite National

I Park,

below, on a day when a dense layer of smog is visible.

As the air warms during

the day, much of the polls

air mass rises from the Central Valley into the mountains.

areas,” said Donald Peterson, author of a
1988 study on ozone and forests for the
California Air Resources Board. “So we have
a very poor understanding of what the air
quality in a lot of these mountain areas
actually is.

“One problem is the complexity and
variety of mountain topography. Because of
the extreme variability in mountain terrain,
you also get extreme differences in air
quality over very small areas.”

Add to that a host of other factors known
to harm forests — including drought, insects,
road salt, soil erosion and fire — and you get
a first-class scientific jigsaw puzzle.

“These are still evolving areas of science,”
‘said Thomas Cahill, professor of physics and
head of the air-quality group at the Crocker
Nuclear Laboratory. “We all know little
pieces. Bul none of us knows everything.
That's

50Iu(luns are elusive, caught up in a web
of politics, economics, science and the
relentless swell of humanity moving to

California. Throughout the Sierra Nevada —
and the West — a.sense of urgency
building.

As the American Foresiry Association put
itina Dmﬁ-mher 1887 white paper on forests
and air pollution:

hie quest amang. some policy-makers for

(how) forests respond fo pollutants,” wrote
the editors of “The Effects of Air Pallution on
Western Forest,” a collection of scientific
papers presented at an Anaheim symposium

~quamy data for forested areas are
limited. Long-term measurements of forest
growth and canditions are even rarer.”

In the Sierra, scientists often have had to
play catch-up. Despite steady population
growth at Lake Tahoe, the first formal study
of its ozone problem did not take place until
1987, and was not published until 1989. Even
today, scientists have yet to study ozone
across the entire Tahoe basin.

o nventionally put our
air-quality monitoring efforis into urban

complete and a magically
irrefutable scientific explanation of the

roblem - undertaken as a substitute for
additional pollution controls — s
shortsighted and foolhardy.”

owhere is the urgency greater than in

the southern Sierra Nevada, where
scientists fear everything from giant sequoia
trees to tiny foothil yellow-legged frogs may
be suffering the effects of air pollution.

To understand the problem, though, one
must first-turn not to the mountains, but to
the source of the dirty air — the San Joaquin
Valley.

‘Ot a rural backwater, this southern half
of California’s Great Central Valley is now
one of, the state’s fastest growing — and most

polluted — regions.

Every summer morning, the pageant of
pollution begins. Cars, trucks, power plants,
tractors and indusiries from Sacramento to
Bakersfield all do their part, filling the sky
with a foglike layer of sulfur dioxide, organic
acids, nitrogen e, ozone and other

pounds so thick it dims the sun.

I e o worse, the valley also

acis as a sump, a receiving station for air
pDUulan blown in from the San Francisco

Area. Hemmed in by mountains on three
smig'; this enormous cloud of poisons swirls
slowly about, growing dirtier as it bakes in
the torrid valley sun.

‘Then, like clockwork, the cloud rises each
day, creeping up the Sierra slopes to the east.
Hour by hour, the pollution thickens,
effectively fumigating a large band of forest
from Bakersfield to Lake Tahoe, including
three national parks.

“It's potentially an even greater problem
than Southern California,” said Paul Miller, a
U.S. Forest Service plant pathologist and a
leading aulhorlly on air pollution in

alifor rests. “The air exchange in the
San Joaqui anluy is much more sluggish.”

Farther north, the Sacramento Valley is
not much better. From Castle Peak at Donner
Pass, the ugly scrawl of smog is etched
across the valley on summer days,
reddish-brown to’ yellow-gray cloud that
seems to rise like a tide and slosh against the
granite mantle of the Sierra.

In the winter, the mountains produce
plenty of pollution themselves, as
woodstoves from Quincy to Lake Tahoe,
Mammoth Lakes to Walker Pass belch out
tons of foul-smelling and hazardous smoke,
rnmg crystal skies with a cardboard-colored

In the San Joaquin Valley, the stain of -

pollution is everywhere. Stand along
Mountain View Avenue in Fresno County
and you can no longer see the mountains, at
least not in the summer. The whole valley
seems lost in a gray, smoky haze that drifts,
inexorably, toward the mountains.

Or stand alop the giant dome of Maro

Rock in Sequoia National Park where.
historically, tourists have raved about the
views: To the east, the jagged, knifelike
Great Western Divide: to the west, a carpet of
forest stretching to the valley, and beyond,
the pencil-line scrawl of the Coast Range.
same 100 miles distant.

pollution that has stolen the telescopic view
and replaced them with a lens of frosted
glass. These days, you are lucky to see five
‘miles down the can;

“You just have o wﬂnder what it does to
the trees and the wildlife,” said Stephanie
Henrietta, one of many tourists squinting
through the haze at Moro Rock last fall.

“It’s too bad,” she said. “I grew up in the
San Fernando Valley, near Los Angeles, but
there's no way to get away from it now
‘There’s no place to go.”

A short distance down the trail stands a
park display, the kind normally used to
describe plants, animals, hiking trails and so
forth. The subject of this display, however, is
air poll

“Air pollution obscures our views, impairs
human health, damages forest trees and
acidifies our waters,” the display says. “If not
controlled, it will change these forests in
ways we do not yet understand.”

Ten years ago, Germany woke up to such

a nightmare: Norway spruce, Scotch

pine and silver fir were suffering extensive

damage. Parts of the Black Forest turned

brown. In Germany, one word has come to

define the disaster: Waldsterben — forest
ath.

Today, the Sierra Nevada has its own
Waldsterben. Up and down the range, tree:
are dying in record numbers. In some areas
one of three trees is dead. The U.S. Forest
Service said there are estimates that the
Sierra is checkered with a record 6 billion or
more board-feet of dead or dying timber;
enough to build more than a half-million

Continued on facing page, 5
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MaryAnn Rankin and Trent Procter of the U.S. Forest

Servi left, examine chambers, designed to fumigate

branches with various levels of ozone, on glant sequolas

in Sequola National Park. The pair are standing atop a

102-foot-high scatfolding. At left, Diane Ewell, an air-quality
tree needles for

evidence nfomne damage.
Bee photographs by Jay Mather

Continued from previous page, 4

No one knows what is killing 'the trees,
Traditionally, the Forest Service has pointed
to drought and bark beetles. But in the Sierra
Nevada, as in Europe, mary peaple are
looking to the sky for answers.

The most likely suspect is ozone — a
stepchild of California’s love affair with the
automobile. Born in the clash of sunlight and
auto fumes, ozone travels in bad company,
the same pack of dirty air that lifts out of the
Central Valley toward the mountains every
summer moming.

Ozone's harmful effects are well known: It
attacks the respiratory system, especially in
unhealthy people. But even healthy people
can be stricken with nausea, headaches and
fits of coughing.

Ozone’s effect on forests is no less kind.
Absorbed through pine needles, ozone starts
a chemical chain reaction that starves the
tree of nutrients. First, needles begin to die.
‘That, in turn, cuts back on photosynthesis —
the process by which trees convert sunlight
to energy and synthesize nutrients. Later,
root growth is restricted. Ultimately, the tree
may die.

Today, scientists can identify ozone
damage — transparent yellow blotches on
pine needles — in forests throughout much
of the Sierra.

“The most severe damage is on our
western slopes, those closest to the San
Joaquin Valley,” said Diane Ewell, an air
quality specialist at Sequoia National Park.

“But you can go pretty much anywhere in the
park and find trees with ozane injury.

Even Yosemite National Park has been

hurt. A 1986 study found that 58 percent of
Jeffrey and ponderosa pines sampled in
fosemite showed signs of ozone injury —
and that the symptoms were getting worse.
Farther north, ozone‘s impact lessens but
remains si nt. The 1987 Lake Tahoe
study, for Examp\e found that of 1,150 pines
sampled, nearly one-quarter “had ozone
injury.”

And that brings up an even bigger source
of concern: Californin’s ozone standard, set
1o protect human health, is not protecting
trees. At Lake Tahoe, ozone levels in 1987
did not exceed the state health standard of 90
paris per billion — yet the forest still
suffered.

On the face of it, those ozone levels
wouldn't be considered to be violating the
state health standard,’; said Cahill of the

Crocker Nuclear uboram.y *But they're
certainly trashing the tree:

Another complicating facior Qi des
not seem to kill trees directly, merely weaken
them. It may, in effect, open the door to other
unrnenuly forces, such as drought and bark
beetle:

"17\: blrk beetle is an effect, not a cause,”
Cahill said. “A good growing tree can handle
bark beetles perfectly well. It pushes through
enough sap to drown them. But as it is

stressed by drought, as it is stressed by
ozane, its ability to ourgmw its problems
becomes less and less.

Unlike many air pollutants, ozone remains
a kind of mystery, acting in curious ways that
seem to put the Sierra Nevada at special risk.

Far one thing, although ozone is conceived
primarily in urban areas, its concentrations
at high elevations often exceed those found
in cities.

At Blue Canyon, for example, a rugged
spot in the Sierra Nevada about 70 miles
northeast of Sacramento, ozone
concentrations are frequently higher than
downtown Sacramento — somefimes three
o four times higher.

“All day long, pollutants push out of the
city,” Cahill said. “But ozone is a secondary
pollutant, one that takes time — and heat and
sunlight  to form. Ozane really forms more
downwind of urban areas.”

And therein lies an irony of no small
consequence: Sunlight, one of the very forces
that has made lh! Slerrn Nevada famous, is
today turning it t , it seems, is
no longer o sumple b\essmg Today. it is a
blessing and a curse.

nd once the sun goes down, ozone plays
another cruel trick: It does not diminish
nearly as much as it does in cities, where the
same compounds that create ozone during
the day — primarily nitrogen oxide —
destroy it at night.

Cahill discovered that firsthand recently at
Sequoia National Park. At night, two
‘monitoring stations inside the park, m Asn
Mountain and Giant Forest, recorded
levels about thmﬁ llmes higher than in lhe
valley. “That dal " Cahill
“A lot of people Tooked atitand said, “Oh, my
God."

“If you look at the data, you see that
daytime levels at Giant Forest, at 6,000 feet
above sea level, are almost exactly what they
are at Visalia on the valley floor, almost at
sea level. But night-time levels at Giant

Farest are much higher.

“That means that when trees start opening
their stomata (tiny openings in needies) at
night and pulling in a lot of gases, they're
pulling inalot of ozone, too.

“To me, that's a great big red flag waving
in the wind, especially when you can see
ozone damage in almost 100 percent of the
Jeffrey pine at the 6,000-foot level in Sequoia
National Park.”

Itimately, though, scientists are worried

about more than the yellowing of pines.
They are concerned that ozone pollution
could begin a series of long-term,
catastrophic ecological changes in the Sierra.
Already, such changes — including soil
erosion, increased fire damage and the
proliferation of brush ~ have been noted in
one of the world's most heavily

ions: the San i

Mounlmns cast oansA.ngeles

At Sequoia National Park, environmental
specialist Tom Nichols talked recently about
those concerns:

“There’s no question that continual
fumigation of a species with ozone, even at
relatively low concentrations, will put
Pressure on certain sensitive trees.

“Trees are just like people. There will be
certain trees within a species that will get the
fallout first — the most sensitive individuals

ou begin to see air pollution

From the north shore, Lake Tahoe's south shore is barely visible in late Febru-
ary because of automobile exhaust and smoke woodstoves. The air is
fouled by polycyclic aromatic hydrocarbons, carbon monoxide, nitrogen oxide,
particulates and other chemicals.

$Air pollution obscures our views, impairs human
health, damages forest trees and acidifies our waters
If not controlled, it will change these forests in ways

we do not vet understand.?
— display in Sequola National Park

Ozane often associated with
em—nmmmms:m-
ing air
ﬁ:'n‘

-m-u-...u?-'r"."‘a.lmm
pdllnhn!lmmﬁy,mmup

o as yo
affecting all the park species, and i
within a species, you begin to see a park
Which 1 ehectialy shaped i ir pollison,
by society.

“And that means we deflect further and
further from the target we should be
shooting for: which s pristne, wild, natural
park:

A major concern, Nichols said, is the
health of one of the park's great sentinels —
the largest living things on Earth — giant

t now, it appears that ambient azone
e et hurting glant sequoia
seedlings. But & 1989 study showed that
seedlings exposed to slightly higher ozone
levels, in a fumigation chamber, did show
some damage,” Nichols said.

“That means that if air pollution gets
worse, because of growth, it just might begin
o tip the balance away from giant sequoia
regeneration. And that would have profound
effects on the park and could affect the entire
forest structure.”

‘hour, quﬂmlhlehmmeﬂt?ﬂy
fumigating a large band of forest from
Bakersfield to Lake Tahoe.

Thess numbers show mean daily ozone levels
in parts per bilion, for Aug. 4, 1969, at
monM\g i

i
Baq graphic / is Holmann
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RUCKEE — As a real estate agent,

Lois Nisporic has heard a lot of talk

about the joys of mountain life — the
spectacular scenery, the clean air and so on.

The other day in Reno, she heard a differ-
ent story.

“I had met this woman,” Nisporic said.
“When I told her | was from Truckee, she
said, “Truckee! T hate ta go through that town
in the winter — the smell from the wood-
stoves just knoeks you out.””

Truckee, a picturesque mountain town that
clings to the east side of Donner Pass about
100 miles northeast of Sacramento, is hardly
unus uda} air pollution from wood-
stoves is fouling mountain skies from one
end of the Sierra Nevada to the other.

At Mammoth Lakes, about 160 miles
southeast of Sacramento, the glorious east-
ern wall of the Sierra is no langer sa glorious,
obscured by a foul-smelling layer of wood
smoke. Step outdoors in Quincy, Nevada
or South Lake Tahoe on a winter moming,
rake a deep breath — and

“The problem is more than an inconve-
nience and a stain on the majesty of the Sier-
ra. Today, many officials believe wood
smoke is bringing a cloud of ill health to the
mountains.

“The old statement that wood smoke is

Mountain lake
turns to desert

Winds stir raging dust storms

good smoke isn't really true,” said Thomas
[.lhl“ head of the Crocker Nuclear Labora-
tory’s air quality group at the University of
California, Davis.

“You're looking at some mild carcinogens
— cancer-causing chemicals — in enormous
quantities, You've got to be concerned about
the health effects.”

Clearing the air is not going to be simple.
Few things are more sacrosanct in the moun-
tains than a cozy wood fire on a cold winter
night. Some towns, though, have started to
take action. Mammoth Lakes, for example,
now bans wood burning when air quality is
poor. But other communities, such as Truck-
ee, have done little or nothing.

“Basically, the majority of days we sample
in the winter in Truckee are violations of the
state health standard,” said Russell Roberts,
air pollution control officer for the Northern
Sierra Air Quality Management Distriet

“And it’s not a borderline situation. In De-
cember, Truckee had a reading of 112 micro-

ms per cubic meter. Thai’s more than
twice the state standard.”

Scientists have yet to pursue actual field

Today, lhuugh mountain skies often are
f;ll hner than city skies. Consider:

benzo(a)pyrene — a cancer-

causmg compound found in wood smoke, au-

tomobile exhaust and elsewhere — are 25

times higher in Mammoth Lakes in the win-
ter than along the freeways of suburban Los
Angeles, according to a California Alr Re-
sources Board study.

® The amount of respirable dust — dust so
small you breathe it into your lungs — in
mountain towns routinely exceeds the state
health standard of 50 micrograms per cubic
meter, often by two to three times. In Febru-
ary 1990, Truckee and Mammoth Lakes had
higher average respirable dust levels than
Los Angeles or Sacramento. Most of the dust
comes from

“It's very siriking,” Roberis said. “You start
with this brilliant white filter and at the end
of 24 hours, it's black. And it smells like

d smoke. everything on that filter

you are breathing into your lungs.”

The list of pollutants in wood smoke is
long and worrisome. It includes carbon mon-

“The smallest particles are the biggest
threat,” said Bill Sessa, a spokesman for the
Air Resources Board. “We're talking about
particles smaller in diameter by several times
than a human hair — small enough they can
bypass your body's natural filtering system
and cause problems deep in the lung.

“In many cases, these small particles are
cartiers for other compounds, the PAHs and
things like benzene and dioxin,”

Just how concerned should one be?

“If you live in one of these mountain areas,
it makes sense to try to avoid being exposed,”
Sessa said.

“Anytime anyone is exposed to these pol-
lutants abave the health standard, there is
ample reason for concern. But the people we
are most concerned about are those who
have emstmg respiratory problems and heart

and young children and the elder-

In October 1989, the air resources board
approved a list of suggested reforms, from
requiring more efficient woodsto™s in new
homes to voluntary no-burn

oxide, benzene, dioxin, for rse.
bic, silfur dioxide and a complex family of
1

work that might lin toa rise in
respiratory disease in the mountains. In fact,
scientific knowledge about wood smoke in

part because govern-

1 urban air pollution

more al

— short far polyeyclic
aromatic nydmcarbcns — many of which are
carcinogens.

On top of that you have billions of airborne
dust particles, ranging from visible chunks of
ash to microscopic specks of dust.

days when air quality is poor.

In December, Mammoth Lakes went a step
further, adopting a mandatory ban on wood
burning when air quality is bad.

“Most people agreed we have an air quality
problem,” said William Taylor, associate
planner for Mammoth Lakes. “You can see it

and you can smell it. And they were willing to
cooperate.”
In Truckee, progress has been slower.
“What | hear is an unwillingness, a ner-
wusness to proceed until the technical facts
re in,” said Roberts of the Northern Sierra
S qality disrict. ~Tharm are demghels Je
do more monitoring. The fact is people are
voling with their woodstoves, Very clearly,
they want to burn wood. How we deal with
thal desire and solve the air quality problem
at the same time s going to be a very difficult
propositios

By Tom Knudson

" Bee Sierra Bureau

WENS LAKE, Inyo Co. —
Imagine a great silver lake,
thick clouds of waterfowl

and mountains hung like curtains on

an indigo sky.

That is how settlers described this
place, as a lonely Eden hitched to the
dry southeast flank of the Sierra Ne-

Ducks were by the square mile,

, millions of them.” said one resident
around the turn of the century.
“When they rose in flight, the roar of
their wings could be heard 10 miles
away.”

These days, Owens Lake remains a.
special place — special, that is, for
toxicologists, air pollution control of-
ficers, epidemiologists and cardio-
pulmanary specialists.

Today, Owens Lake is one of
North America's great environmen-
tal calamities.

Here's what has happened: Over
the past 70 years, waer diverted to
Los Angeles has left large portions of
Owens Lake dry, expnsmg its: highly
mineralized lake bed. During the fall,
late winter and spring, heavy winds
rip through the i klckmg up
enormous, blinding — -
dust storms,

“These storms can be some of the
worst in North America,” said Thom-

a5 Gil, an earth scientist with the
Crocker Nuclear Laboratory's air-

have resulted in dust concentrations
of the highest level ever recorded in
Califomia.”

he numbers are startling. Dur-

ing one intense storm in Febru-
ary 1989, the concentration of dust
was measured at 1,861 micrograms
per cubic meter — 37 times higher
than the California health standard
of 50 micrograms per cubic meter.

“That was the highest concentra-
tion that’s been measured in the
country,” said Duane Ono, a deputy
air pollution control officer with the
Great Basin Unifed Air Pollution
Control District, which includes
Owens Lake.

Most heavily affected is the tiny
Owens Lake community of Keeler,
population about 100. But nearby
Ridgecrest, which has about 30,000
people and Lone Pine, which has
about 2,000, are also plagued by
Owens Lake dust.

“It’s definitely a problem. It's one
of the mggm problems we have,”
Ono said.

High dust concentrations, howev-
, are only part of the probiem. The
ature of the dust itself is an even
bigger concern,

“You could almost call it a witches’
brew,” Gill said. “We've seen unsafe
levels of sulfur and we've found
traces of selenium, arsenic, lead,
mercury and salt.

“Mind you, we've only found trace
amounts of some of these elements,
but even a trace amount of arsenic
can be dangerous. Various studies
have shown it can cause cancer in
humans.”

ature, it seems, is angry here,

acting in ways that seem more
fitting for the world of science fiction
— like something out of Frank Her-
bert's “Dune.” Here on Earth, the
Dust Bowl comes to mind: Like Okla-
homa during the 1930s, Owens
is a prisoner of dust, a hostage to |he
wind.
“The populace complains of
coughing, sneezing and irritation of
the eyes,” said a report from the Chi-
na Lake N.u] Weapons Center,

ke.

about 50 miles south of Owens Lal
‘Psychuiug!csl pmbl!ms emerge
as some people become apprehen-

peo
sive because of difficulty in offreur
ing. People become annoyed and
anxious, Cats behave aberrantly.”

e storms are large enough to be
tracked by satellite. Some hve been
observed high above the Sierra, spi-
raling toward the San Joaquin Valley

have eve
shut down operations at China Lake
and Edwards Air Force Base.

“In a series of storms in 1985, dust
— washed from the air by rain — fell
as far south as Orange County,
where it became a veritable mudfall,
damaging paint and wax on vehicles
and causing alarm to the public,” the
China Lake report said. “The major
television networks announced that
it was a fall of acid rain!

“The lake bed is actually gmwmg
its own dust,” Ono said. “There’s al-
kal and sal just below the e
And when they come to the surface,
it forms these fine crystals.

“So when the wind and the sand
start to blow, you get these horren.
dous dust storms with whiteout con-
ditions.”

Even dust specialists are im-
pressed.

“The Sahara is the biggest source
of dust in the world, but on a per-
square-foot basis, | suspect Owens
Lake is just as good,” said Dale Gil
lette, a scientist with the air re-
sources laboratory at the National
Atmospheric and Oceanic Adminis-
tration in Boulder, Colo.

“There's a lot of vulnerable soil.
And secandly, there are tremendous-
ly high winds. Places like White
Sands, New Mexico, or the Great
Plains during the Dust Bowl of the
13305 — maybe those places on occa-
sion would be stronger. But on a
year-to-year basis, Owens Lake is
probably the champion.”

‘Specialto The Bae

A toxic dust storm sweeps across Owens Lake. The dust has been found to include sulfur, selenium, arsenic, lead, mercury and salt.

ill Cox, director of technical ser-

vices for the Great Basin air pol-
lution conirol district, described  his
run-in with one of Owens Lake's
‘monster dust storms:

“It was a massive storm, the largest
we've ever seen for total suspended
particulates. I actually drove out to
turn on the sampler — so [ was there
when it started.

“Visibility was down to maybe one
foot. When I got out to change a fil-
ter, breathing was difficult. And the
dust was irritating. It was like some-

ly taking salt and throwing it into
your eyes — if you can imagine that.

“It excites you. It gets you into a

tense, kind of irritable mood. It's
not only the dust, but there’s a lot of
static electricity, t00."

The storms can last anywhere
from a few hours to two or three
days. But their impact on the land-
scape may be far more long-ranging.

“After these storms, the mountains
Inok like they've been hit by a snow-
storm,” Cox said. “There's an eighth-
inch of light powder over the entire
area. That powder is salt. And it's a

safe bet that the salt is going
into the ecosystem.”

oncern is also growing for

Owens Lake's twin to the north
— Mono Lake — the largest natural
saline bady of water in California and
ane recognized worldwide for its bio-

logical abundance and eerie mineral
deposits, o tufa formations.

Much like it did at Owens Lake,
Los Angeles has dried up large
tions of Mano Lake. And whi
court order preventing further diver-
sions was recently extended, Mono
Lake continues to suffer.

One highly visible sign of trouble is
a storm cloud of salt, sand and toxic
chemicals that builds over Mono
Lake during periods of high winds.

‘The dust storms “affect vegetation,

ns, wildlife and human

a 1987 National
Acaﬂemyafsrzuznm! repart on Mano
. “Much more research is

Owens Lake has |
110 squan ml\us |
of lake ‘
i
|

where scientists still are struggling to
answer many key questions: How
dust affect human health?
How does it change the chemistry of
desert soil? And how can it be con-
trolled?

From this great iragedy, they hope
to glean greal lessons.

“Owens Lake is a wonderful natu-
ral laboratory, a classic example of
desertification,” Gilleite “After
all, it used to be a lake. And
desert.

“It gives us some idea of what can
happen when you're doing things
like logging or grazing,” he said. “It's
an extreme example, but often we
learn from studying the extreme —
rather in between.”

only quulne
miles of water
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As habitat vanishes, so does wildlife

By Tom Knudson
Bée Sierra Burcau

EVADA CITY - Every au-
tumn, the ritual begins.
Somewhere in the high

country, a deer takes a step, then an-
mhrr and another.
Soon, mule deer throughout the
Sierra Nevada are on the move, drift-
ing downhill, where instinct tells
them they will find food, safety and
 shelter
These days they are mare likely to
find trouble.
“We get calls about deer caught in

said Jeff Finn, a California Depart-
ment of Fish and Game biologist.

“Some people want us to round
them up and fake them away." he
said. “We can’t do that. There’s no
place to take them.”

Finn's siory is not unusual.
Throughout the Sierra — a land once
rich in wildlife — mule deer and
many other creatures are being
pushed, shoved, squeezed and subdi-
vided into oblivion.

e story is a familiar one: The
hear — whose figure adorns
fornia state flag — was exter-

rom the Sierra long ago.
the past decade, the Califor-
nia condor also vanished from the
mountains. Today only a handful sur-
vive, all in caplivity.

hese days, a much broader range
of wildlife is in danger. The common
loon no longer nesis in the high
country. The wolverine is 5o rare few
peaple ever see one. The willow fly-
catcher is disappearing. The great
gray owl is almost gone. And the
foothill yellow-legged frog —

‘mon until recently — is extinct in the
Suulh:m Sierra.

“The need to act is urgent,” said a
1990 California Policy Seminar
port on biodiversity in Califo
The report, assembled by a joint
group of state and University of Cali-
fornia officials,

Sierra’s

The Sierra Nevada is no longer a raluga for wildlife. Thrnughnu! the

vanishing
wildlife

range, logging, road building, urban

projects, air pollution and tourism are exacting a haavy tull on mountain
wildlife. The common loon no longer nests in the mountains. Nor does
the harlequin duck. The great gray owl is hanging on — but barely.
And the foothill yellow-legged frog already is gone.

Here's how some people describe the situation:

Foothill yellow-legged frog k

In 1988, David Graber noliced
something unusual: the foothill
O yellow-legged frog had

disappeared from Sequoia
National Park.

“This is an animal that if it's
there, it's very easy to ses,”
said Graber, a research
biologist with the park. “It's
always right by the side of the
stream, waiting to jump in.

Gray, brown, reddish or ofive “1 sent my wildlife biologist out
‘ften spotiec with yellow on underside of  ta look for them. | sent him out
hind lags onlo lower three times — and thrice he.
SIZE: 1.5- 2.8 Inches denied me. And that was the.
HABITAT: Rivers and stroams of end of the stary.

woodland, chaparral and forest “Damn it,” said Graber, “thase
smmﬂ&.;mtwm animals used to be here, they

were common, and nobody has
recarded one since 1971."
Today, anather Sierra amphibian — the mountain yellow-legged frog
— may be in troul ‘s an animal that eccurs in virtually every
fishless pond in the high Sierra, from Tahoe to Sequoia,” Graber said.
“There are already a large number of bodies of water where we don't
find it."

The foothill yellow-legged frog is now officially extinct in Sequoia —
the first recorded extinction of a vertebrate animal since the grizzly
baar disappearad in 1922.

The cause of he frog's demise remains unceriain, but one leading
suspect is air pollution.

“Mysterious things are happening lo frogs - they're disappearing all
over the world,” said Graber. “And we really don't know why."

“If we do not take remedial ac-
tions, it is likely that within decades
- not centuries — the habitat de-
struction we are causing will lead toa.
massive wave of extinctions.”

Fach species has its own sad story
of decline. But most have one thing
in comman: They are imperiled by
mankind.

very time 1 go into the moun-
ke writing an obituary for
id Susan Sanders, a wild-
st nnd private consultant

“When you PR develop-
ment in the mounmihs (hem is al-
most never a happening
towildlife. Wildlife mways loses out.”

California has seen this kind of
thing before. Since the 19th century,
the state has lost 80 percent of its
coastal wetlands, 94 percent of its in-
terior wetlands and 99 percent of its
wvalley grasslands. Now the push is on
in the Sierra:

= In Yuba Courty, nearly all win-
ter range for mule deer has been
zoned for residential dcvelupmem
Already, deer have disappeared from
many parts of the county.
Fresno County, the North
Kings deer herd has dropped from
17,000 animals in 1950 to around
1,900 today — due largely to the de-
struction of winter range by develop-
ment, roads and reservoirs.

= Throughout the Sierra, more
than 2,000 miles of trout streams.
have been damaged by livestock
grazing, water projects and mining.

Often, government is itself an ene-
my of wildlife. In recent years, coun-
ty governments have paid more at-
{ention fo the needs of developers
than wildlife. At the federal level, the
Forest Service traditionally has put
far more resources toward harvest-
ing timber than protecting fish and
wildlife, but top officials now say that
is changing.

Science has not led the way, either.
Across the range, data about wildlife

especially non-game species — is
often scarce. And the studies that do
exist tend 1o be highly technical and
of little interest to the public.

As biologist Dean Carrier put it in

a paper published by the Western
Section of the Wildlife Soci

We currently know the mean de-
iation of the eggshell thickness of
each species, the organochlorine lev-
els in the kidney fat of western kes-
trels and other life history data, ad in-
finitum

“What we are'deficient in," said
Carrier, who recently retired from

Common loon

In 1874, Richard Stallcup saw something
remarkable: a pair of common loans nesting at
Twin Lakes in the eastem Sierra.
No one has seen such a
thing since.
“They were 50
beautiful,” said
Stallcup, an
amateur
naturalist. “Their
calls were so
‘haunting - they
chilled your

open lakes, bays, sea

STATUS IN SIERRA: No longer breeds in Slerra
Knawn widely &l
s a bird of the
arctic wildemess, the common laon still passes through the Sierra on
its annual migrations. But it na longer nests here.

“Loans, In particular, saem 10 be very susceptible to human

~ things like Paul

Kell‘y. & non-game biologist with the: California. Depﬂrlmem of Fish and

‘Thay will abandon their nasts when they are GIEIuI‘beﬂ

And therein may lie a warning.

“The loss of the loon,” said Kelly, “is an indication that some fairly
subtle changes took place 10 to 20 years ago that may foretell more
dramalic changes to come for the Sierra.”

Harlequin duck

Ted Beedy was excited.

There, bobbing on the south fork of the Merced River, was one of the
rarest birds in the Sierra: a harlequin duck. Then, a few seconds later,
the bird was gone.

That was in 1977 — and no one apparently has seen one since. Al
‘least not in the Siarra.

"It was 5o unusual | went back 1o look the next da
ist and author of “Di

“But | never did see her again."

Named for Shakespeare’s brightly colored clowns, the harlequin duck
used to nest in the central Sierra and is stil spotted occasionally along
the Califomia coast.

“They just kind of winked out,” said Beedy. “Nobody
really knows why.”

" said Beedy, an
Birds.”

One suggestion was put forth
in “Birds of Special
‘Concem i in
Californi
publication of the
California Department

tions are tumbling, and one reason is
placeslike Lake of the Pines.
Scientists call the problem loss of
habitat — too many highways, shop.
ping malls, power lines, reservoirs
ski areas, subdivisions - in short

n said: “Mule deer are really

heir migration corridors. A
doe will go to the same place every
summer o have her fawn and she
will go to the same place every win
ter. Absolutely. There is no variation.

“Now, if an animal has winter and
summer range but has no way to get
to and fro, it's in deep trouble. And
that happens very often

“Nevada County is a greal exam
ple. Most of the west end of the coun
ty has been subdivided to the extent
that you can't retain significant ani-
mal movement. Most of it has been
lost. It's beyond restoration.”

Too often, Finn sees deer in trou-
ble. “There are highways. There’s ha-
rassment by dogs. There's mechani
cal injury from fences, drainage
canals. You name i, deer die i it.”

0 ther factors are at work, 100, in-
cluding government mism
agement, according to a recent U.S
General Accounting Office report.

The March 1991 report sharply
criticized the U.S. Forest Service for
putting a higher priority on timber
‘harvesting than wildlife.

“Wildlife protection and enhance-
ment receives only a small percent-
age of available staffing and fund-
ing.” the GAQ report said. “In recent
years, wildlife programs have re

cent and 7 pe
cent of Forest Service funding. com-

pared with up to 37 percent for

RN 1= picTcess aallally coplaca
ited attention. A key factor,
however, centers around traditional

uses of land.”

of Fish and Game:
oodsized | “Human di
white patches and ' along streams used for
SIZE: 18 Inches brasding and parhaps ceived between 33
'HABITAT: Turbulent mountain In damming of rivers seem to
‘summer; rocky coastal water in winter be the only plausible
STATUS IN SIERRA: Not seensince 1977 easons for the deciine.” timber progra
the i
Great gray owl

Every summer, Jon Winter makes a frip to the Sierra Mevada to see
an old friend — the great gray owl.

“I've never got over the reverence | have for that bird," said Winter,
who has studied the owl since 1968. “I'm still awestruck — | really am.”

Once, the majestic great gray owl

drifted like a shadow over much of Largest of all owls, it has very large
the Sierra. Today, logging and round facial disks, yellow eyss and
livestock grazing on national forests  white "bow fie” on throat
have forced it into & great retreat.  SIZE:24-33 inches

These days, only about 50 owls  HABITAT: Dense conifer forests,
remain — about hal of them in ‘adjacent meadows and bogs
‘Yosemite National Park - making it~ STATUS IN SIERRA: Endangered

the rarest owl in the mountains.

“1 think the initial losses. probably came from
cutting down old snags with timber sales," said
Winter, a senior wildlife biologist for a Bay
Area consulting firm. “That's probably what
eliminated the nest sites.

“The thing | think that's-affecting them now is

grazing.

“The owl feeds almost entirely in
meadows. But when you graze a
meadow down to the point where there's
no cover, the owls' prey — the little

mice = will leave.

“There’s no reason why the rest of the Sierra
shouldn't support them.” he said. “But it's going 1o |
take many, many years — and it will happen only if
we don't do any more damage to our forests and
meadows.”
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the Forest Service, “is the translation
of biological information into man-
agement actions that may allow fish
and wildlife to coexist with other re-
source uses.

“We are failing to bridge the gap
between technology and reality.”

Still, there is hope.

Today. wildlife management is
changing. Twenty years ago, it fo-
cused motly on Reiting snd fshing
Now, the focal lens is widening. New
concepts such as biodiversity, and
wildlife “corridors™ are beginning to
emerge, offering one of the last
chances to save Sierra wildlife,

But 1o date, success stories are
rare. Much more common are tales
of habitat — and wildlife — lost.

bulldozer chugged and snorted

through the mountain meadow
east of Fresno in 1087 — ripping up
clump after clump of willow trees to
‘make more pasture for cattle.

Today, the cows are happy but the
willow flycatcher — one of the rarest
birds in’the mountains — is gone
from the meadow.

“It pulled the heart out of me,” said
Bradley Valentine, a biologist who

arrived at Dinkey Meadows one day
after the bulldozer’s march.

nce common throughout much of
the state, the willow flycatcher has
nearly vanished as its nesting

grounds — streams and meadows —

RSl e o e
Today, only about 200 nesting pairs

ment of Fish and Game warned that

the end may be near: It declared the
willow flycatcher an endangered spe-
cies in California.

meadows are the last rem-
nants of habitat keeping the bird
alive,” Valentine said.

Such stories can be found through-
out the Sierra, where ranchers’ live-
stock are wallowing into streams and
meadows, upsetting mountain eco-
systems, causing serious soil erosion
and hurting everything from aquatic
insects to rainbow trout

It is gne of the oldest problems in
the mountains, one that naturalist
John Muir b deeply con-
cerned about. *It is almost impossible
to conceive of a devastation more
universal than is produced by sheep,”
he wrote in 1§

i

“Soil is cul up and beaten to loose
dust and every herbaceous plant is
killed. Trees and bushes escape, but
they appear to stand in a desert very
different from the forest floor. Nine-
tenths of the whole surface of the Si-
erra has been swept up by the
scourge. It demands legislative inter-
ference.”
The government almost invites
‘The prices it charges for live-
stock grazing — 39 cents a month for
a sheep and $1.95 a month for a cow
— are low. The cost of controlling
tock with fences is high.
“It's almost a crime,” said Lyle
Steffen, a U.S. Soil Conservation Ser-
vice geologist. “Once the trees along
the bank are gone, the creek starts to
erode and widen and deepen, caus-
ing a lot of other problems.”
In the Plumas National Forest, cat-
ﬂe often wander outside their alloted
territory, causing enormous dam:
In 1990, building contractor Loren
Kingdon spotted cows in the Plumas
in February, long after the grazing
season was over.
“They abuse the land when they're
left that late,” he said. “It's hard on

the riparian areas, and everything

else.” 5
The next day he called the Forest
Service. “I thought | was doing some-
one a favor.” he said. “But they said,
“Well, it's not our problem, its the
permitee’s problem.’

“There were cows up there again
this past Christmas. This kind of
thing goes on all the time.”

wo years ago, the Department

of Fish and Game's Finn stood
before a group of homeowners at
Lake of the Pines. a Sierra subdivi-
sion in Nevada County,

The homeowners were upset.
Mule deer were trampling through
yards, gobbling up gardens, even
bounding across porches. The solu-
tion, they said, was 10 round up the
deer and haul them away.

Finn did not have good news.

“I told them the problem was
theirs.” he said. “and that maybe they
shouldn’t have put the subdivision
there. There were over 200 people
who wanted my head because we
wouldn't do anything."

Today, the mule deer, one of the
most familiar animals in the West, is.
in trouble. Across the Sierra, popula-

““The report took aim at another key
issue: a basic lack of information
about wildlife on national forest
lands. *This limitation,” the GAO
said, prevents Forest Service manag-
ers from making “an overall judg-
ment on the health of wildlife.”

But David Jay, a deputy regional
forester for the Forest Service in Cal-
ifornia, dis: -3

“Wildlife has not caught the short
shrift life values and habitat will
continue to improve.

“Over the past 15 years, we've had
amajor infusion of dollars. The staff-
ing of wildlife and fisheries biologists
has grown by several hundred per-
cent. So we have much better data.”

The GAO also noted the Forest
Service is undergoing a_process of
change. But it added: “More expe
ence is needed to determine how suc-
cessful this effort will be.”

oday, an idea has emerged that
may help recapture some of the
lost glory: the wildlife corridor.

AU its simplest, a wildlife corridor
is a pathway for animals — patches
of forest, meadow and river valley
strung together like pearls on a
string, giving wildlife room to move.

It is also a new concept and one
that runs against the grain of tradi-
tional wildlife biolog

“Biologists have always fended o
look for the prime places — where
there are lots onpams and it's real
nice — and say “This is what we want
* said tuolnghr( arrier

“But now, with urbanization, we
may l'md that we've got to maintain a

r between the northern and
:oulh:m Sierra. And that corridos
may go right through some grubby
old digger pine — lousy stuff that's a
dime a dozen everypiace else.
And that's going to be difficult be-
cause how do you get somebody to
contribute moricy for an old piece of
digger pine?”

Another problem: Politics.

“It's so political it's ridiculous,”
Finn said. “Money drives this stuff
That's a cold, hard fact.

In the central Sierra, Finn has seen
development march through the foot-
hills with little regard for wildlife.

“I think that in any area where
peaple want to live, it’s only a mat
of time before the developers win,
he said.

“Gnee habitat is gone, it's gone for

," said Ray Butler, chairman of
the Nevada County Fish and Wildlife
Commission. “If you look 20 to 50
years down the road, deer in the foot-
‘hills will be a rarity, no doubt about
e

tosave,’

Secretive, ferocious and rare—wolverine proves to be tough study

By Tom Knudson
Bee Sierra Bureau

tep by step, Kerry Heise picked his way
down the steep, rocky shoulder of
Mount Stanford in Sequoia National
Park
With his day’s work done, Heise — a sea-
sonal botanist for the park — was looking
forward to a warm dinner at camp on the
Chagoopa Plateau, a place so remote and
beauliful it is known as The Womb of the Si-

the run again. Like a shadow, it darted into a
rock outcrop — and was gone.

And there you have it: A glimpse at one of
the rarest animals in the Sierra Nevada —
and a mystery.

The wolverine, a salitary, feracious mem-
ber of the weasel family that lives mostly in
remote timberline areas, is 5o scarce that sci-
entists know lttle about it in the Sierra.

“I doubt there are more than half a dozen
Lon ide ihrings of Wiverine forthe en.
tire Sierra Nevada in said David

The only thing rarer then a wolverine, it
seems, is & study of one. “Too rare fo study —
Tterally,” Graber said
“We paid a guy about 15 years ago to ski
the Sierra between Yosemite and Sequoia
looking for wolverines. | remember he had

hand, it could be dawr\ to one animal that

Rare though it is, the wolverine is one
small part of a large puzzle called biodiversi-
ty. Years ago, few people worried about ani-
mals most people never see. Now that is
char 10 sightings and maybe & couple of track re-
"Var\etyﬁnnl only the spice of life, itisthe  cords. That's it.”

stuff of life,” wrote Robert Bowman, a profes-

sor of biology at San Francisco State Univer-
sity, in a book about threatened and endan-
gered animals in California.

This year, afgt a long hiatus, the search ,
for the wolverine will resume.

Recently, the California Department of
Fish and Game commitied $35,000 to the

erra. sraber, a research blolug\sl at 'Sequoia Na- ~ “The truth of the matter is all species are of pht ® | Hasdark e i e
Then, at 6:30 p.m. on Aug. 9, 1987, he spot- tional Park value in their own particular wiys, B0 W Smerer e e e e e e ol Akl o S
ted it. “When an animal i that rare, the ordinary  must allow all species o fll their evolution cariding“a ripple of excitement through the k. et
At first | thought it was a black bear,” rules of statistics don't apply. You can't suy  arily appointed places in nature.” world of wildife biologists SIZE: 2.5 foet
Heise said. “It was running real fast. But then  very much of anything, The wolverine always has been rare. But 2 v i HABITAT: High mountains, near timberline
it stopped and I got a real good look at it.  *If you go from six s\g\lmgs one year to  today, with more summer homes, ski areas “To me, life would be impoverished if we  GTATUS N CALIFORNIA: Endangered
That's when I ,ened o my ml\eagues, Look rnurme next, does that n the population were to lose the wolverine,” Graber said. “It"

nd logying trucs n the mountaias, many
scientists are concern sh, s
cretive animal could vanish completely. t

over there — it's a wolverine!
A'few moments later, e wolverine was on

dropped by a third? | Goub it Fgz all we

a tremendous delight just to know they're out
know it could have gone up. On the other

re, even if [ never see one.




