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This special issue of The Sciences, The Frontiers of Life, began
its oun life when Davide S. McKay and his coworkers announced
that they had evidence for ancient life on Mars. The early details
conveyed the credibility of the announcement: the suspects were
microorganisms. not little green men, and the source was a team
of respected investigators writing in the peer-reviewed journal Sci-
ence. One is exceedingly wary about claims for extraterrestrial
life. of course; the history of the subject is replete with wishful thi-
nking masquerading as tough-minded empirical science. But here
at last, it seemed. was a claim that had the ring of truth: A mete-
orite, certifiably from Mars, carried the chemical signature of what
could be the by-products of Martian metabolisms. Furthermore. as
all the world could see, within that four-pound rock from Mars were
microscopic rodlike objects that seemed to be the fossilized remains
of extremely simple bacteria. No question: We at The Sciences
owed you, our readers, an account of the matter that went sub-
stantially beyond the scope of a single article.

As we began to gather material, though, the life-on-Mars hy-
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pothesis was flagging under the rigors of continued scientific scruti-
ny. The evidence cited by McKay et al. was admittedly circumstan-
tial from the start. But McKay had argued that, taken as a whole,
his evidence pointed strongly toward a biological origin. Today,
however, a consensus seems to be building that the reverse is true:
the various clues add up not to animal or vegetable, but mineral.

Was our story dead? On the contrary. According to the buzz at
the annual meeting of the American Association for the Advance-
ment of Science, held fully six months after the announcement, the
Martian meteorite debate was having a galvanizing effect on a
broad spectrum of scientific initiatives. At NASA, planned missions
to Mars had acquired new urgency. Students of the earth’s mid-
ocean ridge were closely following the incoming data from the Gali-
leo mission to Jupiter, looking for more hints that an ocean of wa-
ter-and with it, undersea volcanoes-could exist under the ice that
covers Jupiter’s moon Europa. Future interplanetary missions to
Europa and other promising sites seemed far more likely to find sup-
port than they had before McKay's announcement. In short, for the
fist time in many years there was widespread and genuine willingness
to commit funds and reputations to exploring a range of issues relat-
ed to the search for extraterrestrial life.

We, too, decided not to focus on Mars alone, and instead to
expand our coverage to a much wider canvas. And once we did,
we found a remarkable body of new evidence emerging from dispar-

ate disciplines that was pertinent to the questions raised by McKay.
Biological interest in genetic self-repair led investigators to sequence
the genome of the radiation-tolerant bacterium Demococcus Ra-
diodurans. That work constitutes an important step in understanding
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an ingenious biological mechanism that might enable an organism
to survive a long ride through space on a meteoroid. The serendip-
itous discovery of bacterial blooms following undersea volcanic erup-
tions led oceanographers to suggest that life might have originated
on the seafloor, where it would have been protected from the lethal
ultraviolet radiation and meteorites that bombarded the surface of
the early earth. The U. S. Department of Energy, in its effort to
clean up toxic chemicals, drilled deep into the earth’s crust to prove
that bacteria could live there and, perhaps, be trained to digest
chemical contaminants. Weapons testing with high-speed projec-
tiles helped prove that material exchange between the planets is not
so limited as had once been thought: in fact, some 500 kilograms of
rock from Mars are estimated to land on the earth each year. Final-
ky, as Laurence A. Marschall reports in Planetary Prospecting, a
clever program to hunt for periodic changes in the spectra of stars
has confirmed the existence of numerous giant planets orbiting stars
beyond our solar system.

And so, to the question: Is there life beyond the earth? The
jury, of course, is still out. But with planets aplenty; with crea-
tures that can live without the energy of a nearby star; with abundant
cosmic sources of hydrogen and oxygen to make water; with several
natural ways for planets to generate internal heat; with the possibility
that life could originate in undersea volcances and propagate varieties
hardy enough to spread their seeds to other worlds; and with rocky
meteorites that could serve as vehicles for interplanetary exchange,
the idea that life has evolved elsewhere in the universe seems less
daunting than it did just a few years ago. The singer and songwriter
Joni Mitchell had it right, when she wrote years ago:
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We are stardust
(Billion-year-old carbon)

We are golden -

And we've got to get ourselves
Back to the garden.

(Peter G. Brown)

Words & EXpressions &g osssrssssnsias s el

. convey w. #i&, i

. little green man  phr. (BAB&)SFEA

. wary about  adj. EF5 8, R

. extraterrestrial life  phr. 3ush L4

. tough-minded  adj. & & RZ&, HREHH

. have the ring of (truth)  phr. (EFZF T HARGHA FHHR)T
#RIRA T

A W B W o =

. meteorite n. MG ,iKE

. Marian n. K24

9. metabolism  n. #EAH

10. microscopic  adj. HILEG I

11. substantially —adv. TR, Rk

12, flag v. Rik AKE K XRI A

13. circumstantial  adj. 5 f A X8 RIREL R A H

14. consensus n. &AL B, H—HK

15, galvanize . Al¥GIEIRA M

16. NASA n. National Aeronautics and Space Administration Bl % 4
FThIFEHATH(LE)

17, Galileo fwhi=s

18. Jupiter n. KE

19. canvas n. B@,F%E
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20. disparate  adj. RARFEL, FEH

21, pettinentto phr. 5 H £ 8

22, sequence wv. Fe---BOE A HHF, A E - AL F 4 M A F
23. radiation-tolerant  adj. 4T &M, WS4

24. ingenious  adj. #AEHEIT8 35 4b 8

25. serendipitous  adj. 1B E e, EIFE &

26. oceanographer n. &#%¥ R

27. ultraviolet radiation n. %4

28. toxic adj. HHH

29. projectie n. 4R, B4

30. The jury is still out. BEISF W REHZ(HE)
31. golden adi. ERIERE AAEHN T RANY
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ALMYRETAY . AMASKERBT -8, AHEHEL
SRIEAR 5 MR Z IR GBI A8 T, AR T4
Y, mRE T,

MEERA TR SRR S T g7 AR R, 8 el T A A
B CAAZE EEMEERBDATES LERNBERBARK
A MBS SR — RARPESEE MRS . W RERE TR
Uk BRI E ISR, PR BRI RN
A AT B U E MR R OK B AR B8 5 R [ BB R
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HEZHNRS, A THEENEN.
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WS RER . XRE—R, RIVELI TRES AL, b
5k B 5 DRI LHAR TR EYHRXERE AR
B DL R 18 1 5 % TR A B 4% 9 4AT B8 ( Deinococcus radiodurans )
o2 B 41 i HEBUIBUE AT T BP9, XA BY TR /MTE LAY
K40 1A FLE XA LA RE R B E FH P RIBRW R TrREAE
HFF%, WRALBEGSHKBAETAE, B, BEFRED
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TRHRAEBOLEYR. 018 SRR, R E U 41
BRENAIRE AR, WP R RETMEAEB Y, RBXRTA
B B R B A B TR R4 T B A ) B RS B A R LLRTIA N Y
IRREA TR . S b AR 500 AT K EAARERMRLE. B
B, IE 454050 - Ba ARG B8R — B pii, —MEFER
S 27 A ) B 3 RIGIE SEE K FH R 2406 TR R AT B L4
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