David Grimaldi, a paleoentomologist at
the American Museum of Natural History,
also thinks sugars aren’t part of the picture
and suggests instead that sesquiterpenes,
compounds present in high concentrations
in resins, might be able to preserve insect
tissues if they perfuse the dead insects’ tissues
rapidly. That’s an intriguing idea, but it
hasn’t been tested, and so amber preserva-
tion remains an enigma.

Easter Island Originals s

The genesis of the huge stone faces peering
out across the Pacific isn’t the only mystery
on Easter Island. Another one is: Where did
the first Easter Islanders come from? Most
anthropologists consider Polynesians, com-
ing from the west, to be the most likely colo-
nists of this lonely eastern Pacific outpost,
thousands of miles off the coast of Chile. But
there has always been a flicker of doubt, a
claim of South American ancestry fueled by
controversial oral histories, claims of physi-
cal resemblances, and the trans-Pacific voy-
ages of Thor Heyerdahl, who showed that
sailing rafts like his famous Kon-Tiki could
have made the trip from South America.
Bones can also tell tales of prehistory, how-
ever, and, according to biochemist Erika
Hagelberg, bones of ancient Easter Islanders
contain genetic material that points un-
equivocally to Polynesian ancestory.

At the meeting, Hagelberg, who is at the
University of Cambridge, England, reported
that mitochondrial DNA sequences she ex-
tracted from Easter Island skeletons proved
identical to mtDNA sequences from living
Polynesians and ancient Polynesian skele-
tons. Hagelberg used PCR to amplify
mtDNA from 12 bone samples from Easter
Island archeological sites known to be sev-
eral hundred years old. She then compared
the sequences to sequences from bones ex-
humed elsewhere in Polynesia and from cur-
rent Polynesians.

One mtDNA sequence in particular is a
signature of Polynesian ancestry. It has three
single base-pair substitutions plus a nine
base-pair deletion that have not been found
in the mtDNA of any other ethnic group—
and it turned up in the Easter Island bones.
Conversely, sequences indicating Peruvian
or Chilean ancestry were absent. Unless Pol-
ynesian voyagers originally overshot Easter
Island, settled on the South American coast,
and then went back to settle the outpost,
Hagelberg thinks the data put the notion of
a South American connection to rest.

Other researchers concur. “If the mtDNA
says Easter Island was populated by Polyne-
sians, | believe it,” says the Smithsonian’s
Connie Kolman. Now if PCR could produce
mtDNA from those stone faces, the island
might become even less mysterious.

—Joshua Fischman
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El Nino Metamorphosis
Throws Forecasters

A year ago, climate forecasters were feeling
pretty confident about their ability to fore-
cast El Nifio, the pool of anomalously warm
water that forms every few years in the trop-
ical Pacific and throws a monkey wrench
into global weather patterns. By relying on
computer models that reproduce the inter-
play of the tropical ocean and atmosphere,
along with statistical analyses, they had suc-
cessfully predicted the two El Nifios since
1986, which brought in their wake a global

fairly confident that there was no El Nifio in
the cards. After all, the previous winter’s El
Nifio “looked like it was all over in August
'92,” notes Ropelewski. Tropical waters from
South America to the central Pacific had
cooled to normal temperatures, the weaken-
ed easterly winds that had let warm waters
slosh in from the western Pacific were blowing
strongly again, and even the warm water’s
source region in the western Pacific was cooling.

The forecast models did the obvious. To

An El Nifio History (the Southern Oscillation Index)
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The Pacific runs a fever. The barometric pressure difference between Darwin, Australia, and
Tahiti, which tracks El Nifio, shows that for 4 years the system has been stuck “on.”

retinue of droughts and floods. But the
events of last winter dealt that growing con-
fidence a blow: Most forecasters failed to pre-
dict the El Nifio that popped up. And this
winter promises to be equally unsettling for
forecasters.

Predictions issued over the past few weeks
run the gamut from another El Nifio to the
first colder-than-normal tropical Pacific in 4
years. Since the predictions fall on both sides
of the El Nifio question, half of them are
going to be wrong whatever happens. And
it’s not that the computer programs have
started to malfunction. Instead, it seems
that, unnoticed until this year, nature has
changed the rules in a way forecasters can’t
fathom. Instead of spawning an El Nifio for a
year or so every 3 to 7 years, then giving way
to relative cold, the El Nifio system seems
locked in the “on” mode.

“This has been a remarkable 4-year pe-
riod,” says climatologist Chester Ropelewski
of the U.S. Weather Service’s Climate
Analysis Center (CAC) in Camp Springs,
Maryland. “This is really unprecedented in
the climate record. Clearly, we don’t under-
stand all that’s going on here.”

That uncertainty contrasts with the at-
titude last year, when most forecasters were
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the CAC’s statistically based model, which
comes up with a prediction by comparing
recent patterns of atmospheric pressure and
sea surface temperatures with the historical
record, last year’s pattern looked like a clas-
sic El Nifio termination. The most highly
regarded of the models that simulate the
interplay of ocean and atmosphere, devel-
oped by Mark Cane and Stephen Zebiak of
Columbia University’s Lamont-Doherty
Earth Observatory, also discerned no signs
that warm water would appear a third time.
Only the CAC’s second model, a newly in-
stalled coupled ocean-atmosphere model,
was right about the El Nifio that developed
a few months later. Says Ants Leetmaa of
the CAC, “We were either very skillful or it
was beginner’s luck.”

Luck may be what it takes to forecast El
Nifio in these uncertain times. Looking over
the century-long historical record, Ropelew-
ski notes only one similar period of sustained
warmth in the tropical Pacific—a shorter
episode lasting from 1939 to 1941. What
could have kept surface water temperatures
up for so long this time around is anybody’s
guess. Vernon Kousky of the CAC does offer
some possibilities: the increasing greenhouse
effect of human emissions, the climatic ef-

SOURCE: CAC/NOA,
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fects of the global haze released by the erup-
tion of Mount Pinatubo, decades-long natu-
ral variations in the ocean-atmosphere sys-
tem, or some combination of all three.
Whatever its cause, the 4-year warm spell
has made forecasting this winter into some-
thing of a guessing game. The CAC's statisti-
cal model and human forecasters are relying
on recent hints that the warm spell will con-
tinue: the failure of the tropical Pacific to
cool all the way back to normal this summer
and a slight increase in sea surface tempera-
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tures recorded across the tropical Pacific in
September. Says Kousky, who helps keep an
eye on El Nifio for the CAC, “Odds are we
will see a resurgence of the El Nifio in the
next 3 to 6 months.”

The coupled ocean-atmosphere models,
however, predict no El Nifio, or even a cool-
ing. No one is prepared to say exactly why
these computer models disagree with the sta-
tistical forecasts, but some researchers think
the models may be recognizing long-term
trends in their input data that suggest the
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warm spell is ending. As one ingredient of its
forecast, for example, the CAC model incor-
porates subsurface water temperatures. And
Leetmaa thinks those measurements show
that the stored heat that fed the unprec-
edented string of El Nifios may finally be
running out.

But Leetmaa, like other forecasters,
knows that any prediction has its limits. As
Cane puts it: “There’s something out there
to watch; we’ll see what nature does.”

—Richard A. Kerr

Lithium Hints at Possessed Stars

Astronomers have gotten used to a sky
filled with monsters—black holes, black
widow pulsars, even cannibalistic stars that
devour their neighbors. Now they may have
to get used to the idea that stellar versions
of the “Invasion of the Body Snatchers,”
once thought to exist only in the minds of
theorists, are for real. The bodies in question,
“Thorne-Zytkow objects,” are strange hy-
brids that form when a superdense neutron
star sinks to the center of a vast, diffuse red
giant star, transforming it from within.
During a meeting this month at the Univer-
sity of Maryland* a theorist and an observer
compared notes and realized that the ob-
server may have picked up the first hints of
this latest celestial monster.

Not that the observer, Philip Charles of
Oxford University, has actually spotted
Thorne-Zytkow objects in the flesh. Instead,
he has found what may be their legacy: a
suspiciously high abundance of lithium in
the spectra of bright stars that seem to be
trapped in orbit around massive, invisible
objects such as neutron stars or black holes.
Charles had already come up with a more
conventional explanation for the lithium,
but at the Maryland meeting, Philipp Pod-
siadlowski of Cambridge University ap-
proached him and suggested that the lith-
ium dated from an earlier phase of the binary
system’s history, when the neutron star lay
at the heart of a Thorne-Zytkow object.

*The Evolution of X-Ray Binaries, October 11-13.
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§ Helpless giant. A neutron star invades its giant neighbor, forming a Thorne-Zytkow object (center); later, the trans-

Charles says he is intrigued. “I thought [the
idea] was outrageous and at the same time
spectacular,” he says.

Though Thorne-Zytkow objects are bi-
zarre, they shouldn’t be that rare. All it
would take to form one, Kip Thorne of the
California Institute of Technology and
Anna Zytkow of Cambridge University the-
orized in 1975, is a neutron star in close
orbit around a red giant. According to
theory, the powerful gravity of the neutron
star would siphon matter from the giant
companion, explains Thorne. But because a
neutron star can only incorporate new mat-
ter at a limited rate, gas might pile up around
the neutron star, slowing it down. Eventually
the neutron star would spiral into its com-
panion and sink like a stone, destroying the
giant star’s core.

Once there, the neutron star would throw
the star’s metabolism completely out of kil-
ter, says Garrett Beale, a former student of
Thorne’s. “Even though these look pretty
much like ordinary stars, there is a lot of
strange and wonderful stuff going on inside.”
The neutron core would continue to pull
matter inward, compressing and heating it to
generate 10 times more heat than the star’s
original core did. As a result, the star’s outer
layers would churn vigorously, favoring a set
of nuclear reactions called the rapid proton
process, which would forge heavy elements
not seen in ordinary stars—among them
molybdenum, yttrium, and rubidium.

This exotic brew could serve as a marker

% formed giant may blow apart and coalesce into a new star.
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for Thorne-Zytkow objects, if only astron-
omers knew just what to look for. So last
year, Beale calculated the precise mix of ex-
otic elements a Thorne-Zytkow object
would create. Concurrently, Podsiadlowski
and his collaborators at Cambridge did the
same calculation. Among the elements Pod-
siadlowski’s and Beale’s calculations pre-
dicted is lithium, in anomalously high
amounts—just what Charles observed in the
spectra of three stars recorded with a tele-
scope in the Canary Islands.

The stars look nothing like red giants,
Charles notes. But Podsiadlowski thinks
Charles is seeing the relics of Thorne-Zyt-
kow objects. After forging the anomalous
lithium and other elements, says Podsiad-
lowski, a Thorne-Zytkow object may exhaust
its fuel, start a runaway contraction and then
explode, throwing off the remains of the gi-
ant star into a disk. The material in the disk
might later coalesce into a new companion
star. The companion star would orbit the
neutron star (which might have collapsed
into a black hole in the meantime) and re-
tain anomalous elements from the red giant.
Such second-generation stars are exactly what
Podsiadlowski thinks Charles has spotted.

Charles says he had already thought of a
completely different explanation for the
lithium: It might have been forged within
the companion star by a barrage of high-
speed protons and neutrons from the neu-
tron star or black hole. But unlike his own
idea, Charles notes, Podsiadlowski’s has
an obvious test: looking for other telltale
Thorne-Zytkow elements in the three
lithium-rich stars.

If Charles really has
spotted the remnants of
Thorne-Zytkow  objects,
the next step would be to
track down an existing ob-
ject. Podsiadlowski thinks
the odds are good. “The
100 closest red supergiants
should be Thorne-Zytkow
objects,” he says. Adds
Thorne, “It’s now time for
serious searching.”

—Faye Flam
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