Some 180 mil lion years ago, an im
m nse In l or 01' a comet. treaked
t.hrough thE' lhin air of Mars and
plunged wit.h t.he force of muny hydro
gen bombs into the surface of the Red
Plal1(,l. Dl'iven by t.he stupendous enel'
gy rei ased by lhat blast, billion-yea 1'
old chllnks of volcanic rock several
yards in dian leter were hurled int.o
space, There, they wandel'ed fo r mil
lions of yeal'S, at times collidi ng with
olhel' sola I' sy_ t. m dClbri , Eventually,
by chance, some era hed into Earth,

whel'e they are now baffling scientists
and pl'ompling disputes,
This scenario broadly outlines a the
ory t hat ome cientist.s at'e coming to
regard as a IikE'ly explanation fOl' some
of th' strangest of all meteorites
t.he hergotLit.es, nakhlit.es, and chassi
gnites, What makes t hese meteorites so
unusual i their apparent age; they
scem to be much younger than any me
teorit , should be, Most meteorites are
thought to be chunks of rock and scraps
of iron and nickel left over from the
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birth of the solar system more than 4.5
billion years ago,
While thousands of these older mete
orit s have been collected throughout
the world, the young meteorites have
been discovered in only nine places, One
fell in 1865 near Shergotty in northeast
ern India, and was named for the town,
Nearly a century later, a similar mete
orite was found near Zagami, Nigeria;
others have turned up in France, Aus
tralia, Brazil, Antarctica, and the state
of Indiana, What they seem to share is a
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Young meteorites: where and when
they fell to Earth

genesis from molten lava a mere 1.3 bil
lion years ago-remarkably recently, in
astronomical terms. This corresponds
to a time when lava was still solidifying
into rock on the Martian surface. Some
of the meteorites also carry evidence ofa
cataclysmic event 180 million years ago.
By the time these peculiar rocks were
formed, the commoner kind-thought to
have come from the asteroid belt be
tween Jupiter and Mars-had been wan
dering for a few billion years. What
could account for the newcomers'?
George Wetherill, ofthe Carnegie In
stitution of Washington, one of the sci
entists who has studied the Martian me
teorite theory, recalls that a few years
ago a French colleague was struck by
the similarity ofthese young meteorites
to the ordinary basalt rocks that were
born in the lavas of Earth. "Maybe
these met(.'Orites are pieces of Earth, af
ter all," the Frenchman said.
Wetherill knew this was impossible.
For one thing, some of the specimens
had actually been seen near the end of
their long voyages, blazing through the
sky as shooting stars before striking the
earth. Unable to explain the Earth-like
nature of rocks from the sky, Wetherill
quipped, "They might as well have
come from Mars"-an idea that had al·
ready occurred to others.
Spurred on, Wetherill and several
like-minded scientists began a serious
examination of the notion that the odd
meteorites had come from a large plan
et on which volcanocs were still active.
Knowing that Mars was spewing mol
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~ ten rock from its volcanoes about a bil
" lion years ago, the scientists started
~ honing their ideas. A review of the evi
dence, to be published this winter in
Proceedings of the 12th Lunar and
Planetary Science Conference, observes
that "Mars is the only plausible parent
body" for these young rocks.
The authors of the review, planetary
geologist Charles Wood of NASA's
Johnson Space Center and geochemist
Lewis Ashwal of the Lunar and Plane
tary Institute, both in Houston, write
that the stones "differ chemically, pet
rologically, physically, and magnetical
ly from other meteorite types," and in
such a way as to suggest Mars as the
source. Wetherill had earlier published
a possible explanation of how a rock
could have reached Earth from Mars. If
a large meteorite or comet hit Mars
hard enough, he said, it might have va
pori7~ large amounts of underground
ice, forming steam jets. Combined with
the energy released by the impact of the
meteorite, the propulsive force of the
expanding gas might have been great
enough to launch the Martian rocks on
interplanetary journeys.
Some scientists argue that the phys
ics of ballistics seems to weigh against
such a theory. In the absence of detailed
calculations demonstrating that a rock
could be shot from Mars to Earth by
such a mechanism, they say, the case for
the Mars theory remains dubious.
Yet one of the classes of young mete
orites under study, the shergottites, did,
in fact, undergo a substantial shock at
one time. One of the crystalline min
erals from whi<:h shergottites were

formed, plagioclase, was transformed
by some impact into a glassy substance
called maskelynite. The transforma
tion, scientists calculate, would have re
quired a sudden burst of pressure equal
to 4.5 million pounds per square inch.

B

y measuring the decay of the
radioactive substances in the me
teorites, Laurence Nyquist, Don
ald Bogard, and others at the Johnson
Space Center estimated the time of that
shock to be about 180 million years ago.
Says Nyquist, "That could be the signa
ture of the impact on Mars," the time
when the volcano-born rock was finally
blasted away. Another hint of Martian
origin comes from the composition of
the young meteorites. Edward Stolper,
now with the California Institute of
Technology, reported in his 1979 doc
toral thesis that the chemical composi
tion of shergottites bears a striking sim
ilarity to that of Martian soil scooped up
by the Viking lander.
The case for Mars is further strength
ened by the difficulty in arguing for oth
er planets and moons of the solar sys
tem as possible points of origin. The
bodies considered-and discounted-as
cradles of the young meteorites:
• Venus. Its dense atmosphere and
strong gravitational field would make
escape of any material very difficult.
.The Moon. Its gravity is weak and rel
atively easy to escape, but the moon was
not producing new volcanic rock a bil
lion years ago. ~ven if it had been, such
rocks would have reached Earth quickly
because it is so close and has a strong
gravitational pull. But judging by the
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wear and tear on the meteori te su rfaces
caused by cosmic ray bombardment,
scientists are fairly sure that the chunks
of rock drifted in space for millions of
years.
• Earth. Harry McSween, of the Uni
versity of Tennessee, points out that it is
unlikely that a rock, if it could be kicked
ofl" the earth, would remain in orbit for
millions of years before plunging back
to the surface. Also, in the meteorites,
the ratio of iron to manganese and of
two rare forms of oxygen to the plenti
ful variety is quite different from the
proportions of those on Earth. Another
objection is that virtually no magnetic
field was present when the meteorites
were formed. This implies, Wood and
Ashwal reason, that the puzzling mete
orites could not have cooled from liquid
rock on or near the earth, which has a
relatively strong magnetic field .
• 10. A Voyager space pmbe found that
this moon of Jupiter was volcanically
active, but its mineral composition does
not match that of the meteorites. In any
case, no one can imagine how any frag
ments from 10 could escape the im
mense pull of .Jupiter.
Still, the fact that other bodies in the
solar system seem not to qualify as
sources of the young meteorites does
not settle the argument in favor of
Mars. Says Bogard, "It's sheer specula
tion at this point, but it's healthy specu
lation." Adds Nyquist, "If they aren't
from Mars, the real origin is likely to be
just as bizarre."
A major stumbling block to the Mars
hypothesis is dynamics. Says Friedrich
Harz, a NASA expert on cratering, "It's
not impossible for a chunk of Mars to fly
out into space after an impact, but it's
pretty hard to make it happen." Hal"Z
calculates that the shock experienced
by the shergottites would have acceler
ated them to a speed of about six-tenths
of a mile per second, only a fifth the ve
loeity needed to escape from Mars. Says
he: "It's diffieult to quickly eject some
thing at full escape velocity without va
porizing it. An added boost from vola
tile material converted to gas might
ehange the picture, but we just don't
know yet."
In faet, some of the meteorites in
question do not even appear to have
been subjeeted to shock. Among them
are a hail of meteorites that fell at
Nakhla, Egypt (hence the name nakh
lites), in 1911 and killed a dog (tempting
Wood to entitle his talks on the subject
"Martian Missile Maims Mutt"). But
how eould anything be blasted from
Mars and come through unscathed'?
One possible answer, Wood says, is that
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each of the young meteorite types came
from different depths, and thus the
sher-gottites were exposed to greater
shoeks than were the nakhlites and
ehassignites.
Another, indireet objection to the
Martian theory is that no meteorites
from the moon have eve)' turned up on
Earth, despite the faet that the moon,
too, has been exposed to a bombard
ment by very large meteorites, and is
mueh doser than Mars.
Sueh difficulties have led to alterna
tive theories to aecount for the young
meteorites, including the possibility

that they were somehow formed late in
the solar system's history in the interi
or of a large asteroid. But these theo
ries also have troublesome weaknesses,
and, as Wetherill. who is still undecid
ed, says, "A violent eollision in the as
teroid belt might prove to be the best
explanation. "
But Wood stands firm with the Mar
tian theory. "In a sense," he says,
"we've settled on the least preposterous
idea, To quote Sherloek Holmes, 'When
you have excluded the impossible, what
ever remains, however improbable,
must be the truth.' "
~
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