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This special issue of The Sciences, The Frontiers of Life, be-
gan its own life when David S. McKay and his co-workers an-

nounced 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 g
team of respected investigators writing in the peer-reviewed journal

The Science. One is exceedingly wary about claims for extraterres-
trial life, of course; the history of the subject is replete with wishful
thinking masquerading as tough-minded empirical science. But here
at last, it seemed, was a claim that had the ring of truth: A meteorite,
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 mi-
croscopic rodlike objects that seemed to be the fossilized remains
of extremely simple bacteria. No question: We at The Sciences owed

Youas2Yy

you, our readers, an account of the matter that went substantially
beyond the scope of a single article.

As we began to gather material, though,
the life-on-Mars hypothesis was flagging un-
der the rigors of continued scientific scrutiny. The evidence cited
by McKay et al. was admittedly circumstantial 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

v
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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 midocean
ridge were closely following the incoming data from the Galileo
mission to Jupiter, looking for moré hints that an ocean of water-
and with it, undersea volcanoes could exist under the ice that cov-
ers Jupiter’s moon Europa. Future interplanetary missions to Europa
| and other promising sites seemed far more likely to find support
than they had before McKay’s announcement. In short, for the first
time in many years there was widespread and genuine willingness
to commit funds and reputations to exploring a range of issues re-
lated 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 dis-
parate 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
Radiodurans. That work constitutes an important step in under-
standing an ingenious biological mechanism that might enable an
organism to survive a long ride through space on a meteoroid. The
serendipitous discovery of bacterial blooms following undersea vol-
canic eruptions 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
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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
projectiles helped prove that material exchange between the planets
is not so limited as had once been thought: in fact, some 500 kilo-
grams of rock from Mars are estimated to land on the earth each
year. Finally, as Laurence A. Marschall reports in Planetary Pros-
pecting, a clever program to hunt for periodic changes in the spec-
tra 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 creatures
that can live without the energy of a nearby star; with abundant
cosmic sources of hydrogen and oxygen to make water; with sev-
eral natural ways for planets to generate internal heat; with the pos-
sibility that life could originate in undersea volcanoes and propagate
varieties hardy enough to spread their seeds to other worlds; and
with rocky meteorites that could serve as vehicles for interplan-
etary exchange, the idea that life has evolved elsewhere in the uni-
verse seems less daunting than it did just a few years ago. The

Y2252y

singer and songwriter Joni Mitchell had it.right, when she wrote
years ago:

We are stardust

(Billion-year-old carbon)

We are golden...

And we’ve got to get ourselves

Back to the garden.

(Peter G. Brown)

4
\__. ENGLISH ON SUNDAY




%gmﬁzﬁ

) & - Z. 7
m/w

a S
(=N S1-N

(At#) REGHFH (AFATE) FREAFHE, K- S
%%%ﬂ$i$&(ﬁ&?kiiﬁtﬁi@%ﬁﬁw%ﬂﬁ
AT RA, LA T E 0 Rl 2R REKE LA #
24, RARAA L DEA, LLE &R H —ET AL SR
RARKRALBRAE®Y (H5) RELEE, 3K, LAEAN
B R H N EGAFERSHFHASE S5 —RANIME
2 T ANKAFSSEEZN, IAREERUAHFTERGFER
AFHEERR, RAATAH T LA EAENEE AL
WEERE KB OG—RB LM AR, CITRRABR
b KE LA GHEKMGE LML, P, LA EY
MEAERARDOFRB A, TRRABREABENL, TL
85E, KM (HAF) ZERRNZR LI ELFL $H 5@ H
¥k oM A R A,

2R B RN A4 ETHE, K2 LA 2 FIX—RZEA
BEHFERTEHPRFE., DIFAT] A GEREA—TF 4673
AR R, 12 R DMK AR A, ML 380
BATRELAWRE TEM, ARSbRREBT—H, KA
MAHELREAY: EHREPLRELARDRAKRTE T
N, UG TH, WRETH .

EEAMNOKFHARERT D2EMA ., £ DI HI B
MEBEIANAZE, LBHFAEBLFL EHERNE LA
(EXEBRAAFRINLT —A7HFEORE FLEEE
FRAHEKRK, KEAR TR 2 R4 0, FRBRKFFE
KA EHAFELLETMEMRERZNRALT KEEIY
BEHEEL FAAAENILERFECARAKETETE

ENGLISH ON SUNDAY -.5‘1

Y4253y




Yoiasay

W,

EmE ¥ e

LA EFERERKLGEL FAERFCRAARTRAL
S ENZIRMITES TR DNNAALEH Z AT F K2
EENTEIN, 82, 85K, F—RARLSHARBRER
TR EHIDEGEPNARBEL 5HTL, & F 2 509FM,

BMNEARZTREAXERKEINENALL RELZ KL
BARTHRE R, IR, KINEALT B SRAAHIE
#, M HA K85 HIMLH XLOE FAH40K . 24 Rt
A B B A4 09 SRR IR & & A &34 & ¢ 29 B ( Demococcus
Radiodurans) &) & B 4 69 HEFDR A 3L 17 T AR K, XA B) T B
WTE LR N e BB, X AR R CNAFT TP
KEBTEMREATR, BRKLFTLEEHA XK EME & y
4, B3, BEFEREAEAFTRARTEFERT, AEZTH (£
Ry £ G L B PR T ER E T KL &P
ROBTRAK, LRREBHRATARAEHLFERA, §4E
R, KB ER A ) AN ELE A, L L EER
FFTRG  KBEBT AR S HBOA Y TFiEAFZN
P H LA TRUART ARG AR TR FE L, A5 244500
N KEZEAEREHNKE, RE, EPFH DBRRAGT
EMR) —H PR, — AN F 2 KB M T LR X
E2EFL LK AZZIN ABANAXIFERRE S 2 AMSiEiE
.

FTVA, IRZ A A4 A B 23t iX AN 5] 28 B AT 3 A
B, R ZRFTE ST AEABHTUALLIARLERR
BEFHRATEASA KZFPAKEAFR, ALKZERT
UEAK S BEATIANREALE RRAHE, &R KL
MATRALGAL, CNALS, KEXERLRE LA
H Ay ik K RGTRMEZFT 2R A IBRG—AE
. FEEALRE, £ U FF ¥ Ly itm R egidk
AL RILFAMLALANET . RFRAEZTHR - Ak

JLFA] 5 o938 F 34347

» ENGLISH ON SUNDAY




6a
Eeme xR
AMRTF T4 1%,
AR UL F o,
AR LES, BEpR-
AMNEREDERRAE,

Y2125y

ENGLISH ON SUNDAY



