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Trees of Salt

BY JOSIE CGLAUSIUSZ

HE COLORADO RIVER
gorge, flanked by tower-
ing cliffs and buttes and
bisected by deep can-
yons, is quintessendally
American scenery. Not
so the thick vegetation
that clings to the banks of the meander-
ing river, in defiance of the desert it cuts
through. In many places this luxuriant

" greenery consists almost entirely of

tamarisk trees—which are native not to
the American West but to the Mediter-
ranean region and Asia. In the two cen-
turies or more since they were intro-
duced to the West, first as
ornamental plants and later
as a means of stabilizing
stream banks, tamarisks
have spread like wildfire.
They have colonized at
least a million acres of
riverbank in Utah, Col-
orado, Arizona, New Mex-
ico, and Wyoming. With
their voracious appetite for
water, they have sucked
streams and oases dry;
growing in dense thickets,
they have gone far beyond
stabilizing riverbanks and
have narrowed the chan-
nels, stranding native cot-

far from their water source.
Almost everywhere they’ve spread,
they’ve replaced the indigenous species.

The struggle against the invaders is
not yet lost, however, and recent research
offers reasons for hope: One reason is
beavers: they’re on their way back in the
West, after being decimated in the last
century by trappers, and a study of a
stream in Colorado suggests that the
beavers there are hindering the spread of
tamarisks. The other reason is bugs. A
study of insects imported from Israel and

- China has shown them to be eager feed-

ers on tamarisks. The researchers who did
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Tamarisk trees are changing the Western landscape—drying up rivers and
choking off native trees. Can beavers and bugs put a stop to all that? -

that study are hoping to release the insects
in the wild soon to see what they can do.

To be sure, not all ecologists agree
that tamarisks are uniformly bad. At the
bottom of the Grand Canyon, for in-
stance, tamarisks now thrive where once
there was next to no vegetation. Accord-
ing to river ecologist Lawrence Stevens,
a consultant to the Bureau of Reclama-
tion in Flagstaff, Arizona, the trees have
been a boon there, providing habitat for
a variety of birds, lizards, and insects.
Among the birds that nest in tamarisks,
Stevens says, is the southwestern willow
flycatcher—which was placed on the

endangered species list just last year.

But most ecologists see tamarisks as
unwelcome, destructive pests. Stevens’s
observations notwithstanding, the trees
are generally considered biological
deserts precisely because in most places
they make life difficult for animals and
other plants. The problem begins with
insects. In their natve habitat, tamarisks
are controlled by various insects that feed
on their leaves and sap. But only one of
those natural enemies made the jump to
the United States when the tree did: a
rather ineftectual leathopper that on rare

occasions has been known to defoliate an
isolated tree. Most native insects avoid
tamarisks, according to ecologist Jayne
Belnap of the National Biological Service
in Moab, Utah. To survive in arid areas
where the groundwater is saline,
tamarisks have evolved the ability to get
rid of salt by pumping it out onto their
leaves. (Another name for the tree is salt
cedar.) The salt-encrusted leaves keep
most bugs away. "

The tamarisk’s lack of insect predators
does not just help it spread; along with
its lack of edible seeds or fruits, it makes
the tree unattractive to birds. Animals

such as deer and
“-antelope also shun
tamarisk thickets,
which block their
access to the river
and may conceal
predators. Native
plants, meanwhile,
have difficulty
competing with
the tamarisk for
water; they cannot
grow in its dark
shade; and their
seeds cannot ger-
minate in its thick,
salty leaf litter.
“The tamarisk
has basically re-
placed entire na-
tive communities,”
says Belnap. “But
it doesn’t actually
push other trees
out. What it does
is sit there and wait
, for a disturbance—
such as a fire or a flood that wipes the
other ones out. Then the tamarisk just
takes over because it’s much better at col-
onizing. It produces millions of extremely
small seeds, and it’s also a stump sprouter,
so when it burns, it just doesn’t care at all.
If there’s even just a piece lying around,

TAMARISKS
crowd the
banks of the
Colorado and
other rivers.
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the stuff will sprout and grow.” Tamarisk
trees have actually increased the inci-
dence of fire along the Colorado because
their leaf litter is abundant and especially
flammable. “You've got a river corridor
that never burned before, and suddenly
we have these massive fires sweeping
through every year,” she says.

In short, the tamarisk has mounted a
blitzkrieg against the Colorado River
ecosystem. “We hate it,” says Belnap.
“I've been trying to get people interested
in makmg tamarisk furniture.” :

S IT HAPPENS, SOMETHING IS USING
tamarisk as a construction mate-
rial—not for furniture but for lodges and

dams—at least along one creek in Col-

orado. Beavers had all but vanished from
the region by the end of the last century,
but since the 1950s, when they were de-
liberately reintroduced, their numbers

* have been growing again. And according

to Bruce Baker, a wildlife biologist with
the National Biological Service in Fort
Collins, Colorado, the beavers in a Col-
orado River tributary called Douglas
Creek are building dams from tamarisk.
In doing so, they may be making the
riverbank environment more favorable
for willows, and for all the insects and
birds that go with willows.

It is not so much that the beavers are
having a direct impact on the tamarisk
population; the gnawed trees readily re-
sprout from their stumps. It is the dams
that are changing the environment.
When beaver dams vanished from Doug-
las Creek, says Baker, the spring floods
produced by melting snow no longer
overflowed onto the banks but instead
rushed through the creek at high speed,
cutting the bed deeper and making the
banks drier. By late summer the stream-
bed itself was dry—a disaster for willows,
which need a constant water supply, but
not for the tamarisk, a desert plant that
can survive longer dry periods.

Now that the beaver dams are back,
says Baker, they are trapping water that
stays around all summer. “The dams cre-
ate a floodplain that acts like a sponge,”
Baker explains, “so that the soil soaks up
the water in the spring and then releases

it slowly throughout the summer. In the -

wetter areas, the willow is now outcom-

' peting the tamarisk.”

While the beavers help the willows
make it through the summer, the willows
help the beavers make it through the
winter. Unlike tamarisk wood—which
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- that the positive feed-
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beavers do not eat—willow sticks can be
stored in a winter food cache beneath the
frozen surface of a beaver pond. The re-
sult, says Baker, is a positive feedback:
“The more beavers, the more beaver
dams. More dams create a better habitat
for willow. That creates an overwinter
food supply, which allows more beavers.
So now more beavers can move into ar-
eas that don’t have willow. They’ll live on
herbaceous aquatic vegetation during the
summer and use tamarisks to build dams.
And those dams will mean more wdlow ?
Or so Baker hopes.

“Although beavers

will not eliminate the

tamarisk,” he says,

“they may help con-

trol it.” He also stresses

C H

leaf beetle, says DeLoach, feeds on tam-
arisk leaves, and it is so destructive in
China that the government there has had
to apply insecticides to tamarisk trees that
it has planted to stabilize dunes in the
Taklimakan Desert. Most important, nei-
ther insect feeds on willows or cotton-
wood trees. “They don’t feed on any-
thing except the genus Tamarix,” says
DeLoach. “So they’re very, very safe.”
They’re safe, that is, unless you think
Tamarix is a good thing to have around.
Right now there is one obstacle block-
ing DeLoach from
releasing his bugs:
the southwestern wil-

~studies have shown
* conclusively that the
* tamarisk is very harm-

low flycatcher. “Good

~back he envisions is

still only a hypothe-
sis, even at Douglas

-Creek. It’s even less

clear what effect the

“return of beavers will

have elsewhere along

“the Colorado. Al-

though they’re known

he"{tamarisk
has mounted a

blitzkrieg against

the Colorado

“River ecosystem.
“Wehate it,” says"

one ecologist.

* ful to most of the na-
~ tive bird species,” says
‘DeLoach. “But there

are some species that

_can nestin it and find
food someplace else.

And there are certain
people who are afraid
that if the tamarisk
is controlled, maybe

to be building with
tamarisks in other
creeks, they’re un-
likely to be a panacea.

What could be?
Herbicides are too
risky; they’d be likely to do more dam-
age to the less hardy native plants than to
tamarisks. The best solution, researchers
agree, is biological control—attacking the
invader with its natural predators. At the
U.S. Department of Agriculture in Tem-
ple, Texas, entomologist Jack DeLoach
has conducted biological-control tests us-
ing insects that feed on the tamarisk in
its vast native habitat. “Our philosophy
isto find out where the invading weed
came from and go back there to find out
what controls it,” says DeLoach.
Through cooperation with foreign re-
search institutes, DeLoach has turned up
two especially promising attack bugs: a
Chinese leaf beetle and a mealybug that
feeds on tamarisks growing on the shores
of the Dead Sea in Israel.

In experiments conducted in a quar-
antine greenhouse, DeLoach and his col-
leagues have found both insects to be
very damaging to tamarisks. The mealy-
bug, a sap feeder, reproduced on the test
plants, and the second generation of bugs
actually killed about a third of them. The

this soil is too salty
and maybe the willow
trees won’t come back,
and that might in the
end be somewhat de-

structive to this endangered southwest-

ern flycatcher.”

DeLoach and his colleagues are now
trying to assess the environmental impact
of their plan on the flycatcher. If they can
convince the regulators, they may be able
to release their tamarisk-eating insects as
early as this summer. “In the southwest-
ern desert,” says DeLoach, “the streams
and the shores of lakes provide the best
habitat for most of the vegetation. The
willow trees and the cottonwoods and
several other species are a beautiful habi-
tat for nearly all the birds and mammals.
It’s a place where there’s water, and it’s a
place where they can build their nests and
breed. The tamarisk has almost destroyed
a good part of this.

“So we hope to control the tama-
risk—not eradicate it. We don’t even
want to do that. We would probably
hope to reduce the abundance of tama-
risks by about 80 percent. In the end it
would be a component of the natural
commumty—-and you'd have a beautiful
ecosystem again.” [0 '
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'The Great Chinese Puzzle

How did an empire of uniformity rise from a sea of diversity?
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78 Empire of Uniformity
JARED DIAMOND AR
All of the world’s most populous nations are melting pots,
home to hundreds of distinct languages and cultures—all,
that is, except China. How did China become so utterly,
unmistakably, Chinese? :

sg The Seafloor From Space

ROBERT KUNZIC

hidden beneath three miles of water.
66 Life in Equilibrium

DAVID QUAMMEN
Drop a nice, empty island into the ocean. How long before
it is filled with life? And how full will it be when filled?
Three decades ago two ambitious young ecologists asked
such questions. In doing so, they revolutionized a science.

g6 The Fake Smell of Death

BY JESSICA SNYDER SACHS
Only recently have researchers begun to figure out just
what it is that a keen-nosed bomb- or body-sniffing dog
actually sniffs. One of the fruits of their efforts: the artificial
scent of a month-old corpse.

96 Big G

BY HANS CHRISTIAN VON BAEYER
Anyone who has never doubted the swift pace of scientific
progress should consider the force of gravity. Physicists
have never measured it exactly, though they've tried for
centuries. And their high-tech gear is making things worse.
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a6 The Graying of the Troops

BY ROBERT SAPOLSKY

What with ravenous lions and violent youngsters jockeying -

for position, it’s the rare male baboon who grows old
gracefully—or at all.
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