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Yolks of Yore: Oldest Animals Found

Chinese and U.S. researchers have dis-
covered the oldest known animal fos-
sils—a set of exquisitely preserved
embryos and other remains of complex
creatures that populated the oceans 570
million years ago.

“This really is an unusually clear win-
dow on an important period of evolu-
tion,” says one of the discoverers,
Andrew H. Knoll of Harvard University.

The fossils from South China buoyed
paleontologists, who have found them-
selves forced to the sidelines in recent
years as molecular biologists used
genetic tools to probe the origin of ani-
mals. Paleontologists feared that fossil
evidence from the dawn of animal life lay
beyond their grasp, but the new finds
may spur efforts to search even older
rocks for microscopic embryos, which
until recently have been overlooked.

“They are magnificently preserved. It
is a whole new way of looking at what
was going on at that time,” comments

Did water carve canyon on Mars?
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This view of the Nanedi Vallis canyon on Mars offers what
may be the best evidence yet that water once flowed on the
Red Planet. Taken Jan. 8 by the Mars Global Surveyor space-
craft, the image is the first to show a channel (arrow) at the

bottom of the canyon.

The dried-up, 200-meter-wide channel suggests that a con-
tinual flow of water helped carve Nanedi Vallis, says Michael
C. Malin of the Surveyor camera team and Malin Space Sci-
ence Systems in San Diego. In contrast to the rounded boul-
ders near the Mars Pathfinder landing site, which suggest that
a catastrophic flood coursed through that area, the channel
points to a steady stream of water that may have lasted mil-

lions of years.

“A lot of people have been talking about water on Mars,
but this is getting down to the next level of detail,” says
Malin. Both water and volcanic activity may be responsible
for sculpting the canyon, he adds. Vice President Al Gore
unveiled the image Feb. 2 at a federal budget briefing.
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Douglas H. Erwin, a paleontologist at the
National Museum of Natural History in
Washington, D.C.

Two independent groups of research-
ers found the microscopic remains in
phosphate mines near the town of Wen-
gan in Guizhou Province. One group dis-
covered juvenile sponges and unidenti-
fied animal embryos, all less than a mil-
limeter across. Chia-Wei Li of National
Tsing Hua University in Taiwan and his
colleagues describe their work in the
Feb. 6 SCIENCE.

Knoll's team, which reports its find-
ings in the Feb. 5 NATURE, found a diverse
array of embryos caught in the earliest
stages of development, as the eggs
began dividing into multiple cells. Many
of the embryos cannot be classified, but
some display a distinctive pattern of
division at the four-cell stage, according
to Knoll, Shuhai Xiao of Harvard, and
Yun Zhang of Beijing University. They
tentatively identify these specimens as
bilaterian animals—
creatures more com-
plex than sponges or
jellyfish.

At the start of
development, most
animal embryos split
lengthwise into two
equal hemispher-
ical cells. In the
second step, these
cells divide vertically
again to produce
quarter spheres sim-
ilar to an apple cut
into four wedges.
Some of the Chinese
embryos show a dif-
ferent pattern. In the
second division, one
hemisphere divided
vertically while the
other split horizon-
tally.

Among living ani-
mals, only crustaceans
develop in this fash-
ion, says R. Andrew
Cameron, a develop-
mental biologist at
the California Insti-
tute of Technology in
Pasadena. The distinc-
tive Chinese embryos
belonged either to
early relatives of crus-
taceans or to some
unknown, extinct lin-
eage, he says.

The one-half-mil-
limeter specimens

—R. Cowen
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Fossil embryos from China preserved at
the two-cell (left) and four-cell stages.

are relatively large and presumably con-
tained an abundant supply of yolk to nour-
ish the dividing cells. This finding indi-
cates that the animals skipped the simple
larval stage of most modern marine inver-
tebrates, says Cameron. Instead, the
embryos apparently developed into more
complex subadult stages, as some mod-
ern arthropods and vertebrates do.

The Chinese fossils—estimated to be
between 590 and 550 million years old—
push back the record of animal life by
only a few million years. Large, so-called
Ediacaran fossils first appeared in 565-
million-year-old rocks (SN: 11/22/97, p.
326) and were followed soon thereafter
by tracks attributed to wormlike crea-
tures. The tracks and Ediacaran fossils
have proved difficult to interpret, where-
as the new embryos offer clearer proof
that animals existed at this time, say
researchers.

Until last year, most paleontologists
had not even considered looking for ear-
ly embryos. The race started after re-
searchers uncovered jellyfish embryos
in 540-million-year-old rocks from the
early Cambrian period, a time of explo-
sive animal evolution (SN: 11/15/97, p.
319). This find prompted a reexamina-
tion of fossils found near Wengan that
had previously been identified as colo-
nial green algae.

The embryos fuel debate about how
and when animals first arose. In a 1996
study of genetic mutations among mod-
ern species, biologists calculated that
the major animal lineages separated 1.0
to 1.2 billion years ago. Many paleontolo-
gists balked at the finding because it
implied that half of animal history was
missing from the fossil record. A new
gene study, published in the Jan. 20 Pro-
CEEDINGS OF THE NATIONAL ACADEMY OF SCI-
ENCES, concludes that animal lineages
diverged only 670 million years ago.

Stefan Bengtson of the Swedish Muse-
um of Natural History in Stockholm says
that paleontologists may be able to help
resolve the issue. “If we start systemati-
cally looking for things that may be
embryos, we are very likely to find even
more of them.” —R. Monastersky
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