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COLLECTING MICROBES

Ancient creatures tell a. chmate,,tal

lyl(arenm
The New York Times

Climate change scientists
have known for years that
rising temperatures affect
sea creatures, from the big- -
gest fish to the microscopic
plankton at the base of the
ocean food chain.

Now, afour-year expedition
that sampled microbes from
across the world’s oceans is.
bringing the mechanisms of
that change into focus.

These tiny creatures, which
may be among the oldest on
Earth, together absorb carbon
dioxide, make oxygen, break
down waste and nourish
other creatures; And they are
profoundly affected by water
teperature, according to a

- series of five stndies
Thursday in Science about the
voyage of the schooner Tara.

“Temperature is the most
important environmen-
tal factor determining the

' composition of these commma-
nities,” said Chris Bowler, an
author on all five studies and
a genomics expert with the
Department of Biology of the
Ecole Normale Supérieure and
the National Center for Scien-
tific Research in France,

“This would imply that
climate change, warming of
the oceans, is going to havea
strong impact on these organ-
isms and the functions these
organisms perform for the
well-being of our planet,”
Bowler said.

The Tara expedition’s ﬁnd—
ings, researchers said, have
added an order of rnagnitude'
towhat weknow of the Tree of
Life, vastly expanding its base,
The microbes studied range
from viruses and bacteria too

to see under a micro-

. scope to the single-celled
amoeba8 or Paramecium that
children study in biology
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profoundly affected by water temperature and climate change, according
1o a serles of five studles published Thursday, PHOTO/THE NEW YORK TIMES

classes.
Research on the diversity

. of these creatures was vir-

tually impossible until & few
years ago, with the advent of
relatively quick and affordable
genetic analysis, said Stephen
Palumbi, a Stanford Univer-
sity marine whowas
not involved in the Tara stud-

ies but wrote a commentary.

that accompanied them.
Until about 50 years ago,
scientists did not even real~

ize that the specks they saw

when they examined seawa-
ter under a microscope were
alive, he said.

The new research showed
that these microbes are in
a constant dance with one
another, collaborating and
battling just below the water’s
surface. Their interactions
keep the ecosystem in bal-
ance, preventing any one
species from dominating the
seas.

. “A lot of what we didn’t
really ever see before in the
ocean are predators and par-
asites, zombies and vampires
that are floating through this

incredible set of diversity,

-battling it out,” Palumbi said.

“All these tiny little critters
add up to something that is
really a part of the way .our
planet operates.” - -

The vast genetic diversity
of the oceans impressed many
of the scientists involved in
the Tara Oceans project, a
consortium that involved 18
institutions.

The researchers identi-
fied ronghly 40 million genes
in the upper layers of the
world’s oceans. The human
gut microbiome, in compari-
son, is known to have only
about 10 million genes, said
Shinichi Sunagawa of the
European Molecular Biology
Lab in Heidelberg, Germany,
who was a first author on one
of the papers.

The raw data produced by
the Tara expedition shonld
allow scientists eventually
to predict how microbial life
will change as a function of
changes in water temperature,
said Eric Karsenti, a cell biolo-
gist and scientific director of
the consortivm,



