temperatures every 10,500 years.

Some confirmation came last Septem-
ber, when Jeffrey Park of Yale University,
D’Hondt, and their colleagues published evi-
dence of a strong double-time climate beat
75 million years ago, from a site in the Atlan-
tic (Science, 10 September, p. 1431). But
until Hagelberg’s work, nobody had found a
double time beat in recent climate.

Hagelberg searched for evidence of the
double-time cycle in three deep-sea cores of
sediment laid down during the past 1 million
years in the eastern tropical Pacific, the east-
ern tropical Atlantic, and the North Atlan-
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tic at 50°N. All three cores record climate in
the form of the varying amount of carbonate
from plankton that lived in the overlying
waters. The population of plankton—and
hence the amount of carbonate—should
vary with climate factors such as the inten-
sity of wind-driven upwelling of deep, nutri-
ent-rich waters. Hagelberg found not only
that the carbonate content varied over peri-
ods of 10,000 to 12,000 years, but also that
much of the periodicity was in step with the
precession cycle. At the tropical sites per-
haps 50% of the climate variability having
periods of 10,000 to 12,000 years was Milan-
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kovitch-related, says Hagelberg.

That’s a nice confirmation of the model
prediction, but the results from the North
Atlantic site are perhaps more intriguing.
Though the site lies far from the tropics, as
much as 30% of the sediment core’s 10,000
to 12,000 year variability was still coupled to
the double-time precession cycle. Perhaps
tropical Milankovitch forcing unsettles mid-
latitude weather patterns by influencing heat
transport throught the ocean, Hagelberg
says. Fill in one blank space on the map, it
seems, and another gap is sure to beckon.

—Richard A. Kerr

A Family Tree of European Bears

PARIS—The French Ministry of the Envi-
ronment recently found itself playing match-
maker, desperately looking for consorts with
acceptable family backgrounds. Its task: to
preserve a population of European brown
bears living in the Pyrenees, which has shrunk
to just 10 animals and is facing extinction.
The obvious solution would be to bring in
some bears from other regions, but the im-
ported animals would have to be ge-

even further removed, with 12% of the DNA
sequence differing from its European cousins.
Using the rate for evolutionary change in a
homologous sequence of human mitochon-
drial DNA as a molecular clock, Taberlet
and Bouvet estimate that the two European
lines diverged about 850,000 years ago dur-
ing the first ice age.

The western bears were themselves split

appeared later and this line also spawned the
closely related polar bear (Ursus maritimus).

Paleontologist Oliver Ryder of the Cen-
ter for Reproduction of Endangered Species
at the Zoological Society of San Diego says
that fossil records confirm the French find-
ings that the brown bear and polar bear have
their origins in Europe in the early Pliocene.
“The 0.85 million year date is perfectly con-
sistent with the fossil record,” he says. But he
cautions that bear DNA may mutate at a
,, different rate from human DNA so

netically similar to the threatened
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cists Pierre Taberlet and Jean Bou- bk

vet from the Laboratory of the Biol- Dal (D) Wester
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the Université Joseph Fourier at Can (B) gﬁﬁgﬂq)

Grenoble in the French Alps. Their S 7

work has produced a remarkable off-
shoot: a unique family tree of bears.
Taberlet and Bouvet set about their
matchmaking by collecting samples

of DNA (mostly from hair) from 60

Ro 1 & Ro 2 (L)=Romania; Est (N)=Estonia; Rus (MNOPQ)=Slovakia, Esto-
nia, Lapland (Sweden), Finland & Karelia (Russia); Bul (K)=Bulgaria; Gre
(J)=Greece; Cro (H)=Croatia; Slo (EGHI)=Slovenia, Trentino (ltaly) and
Bosnia; Abr (F)=Abruzzo (ltaly); Dal (D)=Dalarna, Sweden; Nor (C)=Norway;
Can (B)=Cantabrian mountains (Spain); Py A=Pyrenees, France

E the Pasteur Institute in Lille, an up-
3 and-coming specialist in ancient
? DNA, managed to extract and am-
plify a 140 base-pair fragment of mi-
tochondrial DNA from the bones.
Her analyses indicated that the cave
bear appeared at about the same time

European bears (Ursus arctos), from
Spain to Russia, and from Greece to
Norway. For comparison, they threw in sam-
ples from one American black bear (Ursus
americanus) and DNA extracted from bones
of the long-extinct European cave bear.
The researchers compared changes in a
variable stretch of the bears’ mitochondrial
DNA containing 280 base pairs and found a
clear-cut difference between eastern Euro-
pean bears and the isolated populations in
western Europe: More than 7% of the DNA
was different. The American black bear was

Family portrait. U. arctos genealogy based on mtDNA analysis.

into two groups when the animals were
pushed southward and one branch took ref-
uge in the Iberian peninsula, the other in the
Balkans. After the thaw, the populations
spread out again but did not mix, and some of
the eastern bears crossed the land bridge be-
tween Siberia and Alaska into the New
World, where they gave rise to the Montana
and Rocky Mountain grizzly (an American
brown bear, also U. arctos). Alaska’s Kodiak
bear (again U. arctos) is thought to have
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as U. arctos, 850,000 years ago. But
Ryder warns that the smallness of this
fragment could again lead to errors in dating.

Taberlet and Bouvet concluded from
their genealogy that eastern bears would not
be suitable consorts for their threatened
western cousins. The Ministry of the Envi-
ronment has accepted their advice and it is
now assessing bears from nearer to home,
such as southern Scandinavia and Bulgaria.
—Alexander Dorozynski

Alexander Dorozynski is a journalist based in Paris.
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