


Ak KA

A EX 2k 4E

USTILSEElaRId /¢ -0 e | L EASEH
SRR TT o 32 Hh AT 2 —
J@ IR UK o DK A LU Ay HH g ke
WIRRCETS N - BRRY UK LR AE DK
iDR(E; St LA AE R AE 33 S UK IR Y

[t |- Z2AUA A A o

5008 1%

A TEILERBYE K RIEHEI TS » JEFFIREIEBEERS -




Hb R A b S00HS %

155 22, 1

GRS (RAOHL R
R SR b — - —
S A A 2 2 5 A e
LR YEREELYE -

M

AMRIAAFE—F B yE vy B - gk
5 BN KI5 1562 » 38Tk A sy rp
tREHL [ o e i HE 2 2R SR 0k Bl e B R
(WENY) » A GEAE B b 2ETF -

A WBOP AR U AR EN RO IE N MIEKPEZ RS -



V BT E e RS
T - R OVKRBREENS - LB
EEETREEY2N  thA RS

HaKiG «




oo SR ER

B ASERATAEIR » 056 36900 7
b LA 158 A T AL 5 SEE T
% o (E5008 1% » RIBIEHEL
{5 o B A 2 » IS S SRR /N
S » HR T — 2RI B -

R SR K ST A

o005 - %

A DHBRERRNESBRE=NARERR ©



PhIT I

(R AR BN B o b BTN RS T
BRI AEAF « AR (EARA E S b » 35—l iR 15
A S I AT A T o MUY (RO TR IR o AR I TSR LA
REFTSER « YR ~ FEERBIEY)

[ SR RERER EREEERE LS - SSEREE
EEBRSIVERARSEE—EHF -

b TSR LS (L 7E R B« R TR 5 Y
FE M AR 2 I » (a2 T - o
M (1 2 B A S (LA i o At T 400 2 L o i
o FEEHAR IR o PLUCIRREAS o R B
A T o S A R B - e




V —wEORESRIeIE - SSRGS
W 22 1AL SHVERERATE - ERRANSA
% - ERIR - BEHO{EREHEDER -«




IR 1{EE=
oy -

o
Ajaiﬁi

TELB AR PR IO HE TR - M
- 8 I T U [ AL 2 B A
S o — i HE £ 509 1 4t [ IR T S
AR » KRSy e Y K R EI50R
(152 R) » 38R ARt A
T » 55 C AT LB K © 7ESE i
55 0. 9 2 HRIE ARk ep > FEW % 2
SRR LR -

A GEEEMRSENALEERASR2ZE— KR ZXKE
@ o




P i R A RIS

FATR RN

R A B E 1 AL - BRTERY (i
B ST A o B R -

BHIACKS - FERRIN 2 2% 2 i - I
M RIT BB RS o BAE > wE
ERAARIB I B S - FHEEE E

IR BEHIRIAA > SRERER B RN PR o

A EiESFMEEEERNCELEI eI A B -







HHR D 5 : fesiiEs 2EF R

Cho =R

EGR— BRI - HiER
NFERFACSE B L5 - (8RB
KIEIFHY R PDEL » A 58 IR A K
DR | B SE R IEE - T RE
W oo BEotE S —8K - EIRHE &
FERI22/% (HRKS0) o 7R HIFE
WRE - [REIEREFE F22E (K
25 F30EE) - BESRVDIEHYZH 7€ 2252

A PEGLRERRESHR T A ME [ PSRBIERMN » BLEALER

fg o HU S ZEBRE A 3 22 52 $E AHE Y B EIIE MBS AT B AR S L -
KA - WX 7 EEKE - S
BRI A TS o > EIKBETERTEIODE EMESADHED « R THET S

2 BILEBERBR - B8R aSET - (B HHE
T HPSEREIS @S -




SE‘SHHEEIJ:'FM ] mmm- .I:'Fm
RAEOIDRIE - gnmw










[ZEdnFIE)

=03
A

15832 /& 7% (Sarah Simpson)
EE/ hER B BEE

AEERERESEE ?

72 3318 + 35{HEE 38 B 7
RIEBRPEAXRE R TTEF
BHEHHEABERNMIMESR
TR E /R ERRERS
RERRTA RAREMIER

AR, 7 88 B R R L LU Y

A A SRR BRI B B o

EJR







DID LIFE BEGIN IN A BALL OF ICE?

1,000 feet of ice
Ice caps the ocean
and shields it from
UV light. At the
base of the ice,
pockets of water
bring organic
compounds

. together for pos-

/! sible reaction.

Deep-sea
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ANDSCAPES BY JONATHAN HERBERT, CHEMICAL REACTIONS BY KEN EWARD
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dobﬂs aupply
compounds to
water that colle
in ponds and
shallow basins.




...OR A CAULDRON?

My

deliver vital com-
pounds to the

.

Carbon

monoxide
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| m | \~i == surface, where
P, reactions ensue.
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Life From Mars?
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News Releases NASA-Funded Research Discovers Life Built With Toxic Chemical
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12.02.10

MASA-funded astrobiology research has changed the fundamental knowledge

Hmec hes about what comprises all known life on Earth.

Budgets & Plans

Researchers conducting tests in the harsh environment of Monc Lake in
California have discovered the first known microorganism on Earth able to thrive
People Who Read This Also Read... and reproduce using the toxic chemical arsenic. The microorganism substitutes
arsenic for phosphorus in its cell components.

Reports

“The definition of life has just expanded,” said Ed Weiler, NASA's associate
administrator for the Science Mission Directorate at the agency’s Headquarers
in Washington. “As we pursue our efforts to seek signs of life in the solar

system, we have to think more broadly, more diversely and consider life as we
do not know it”

Image of Mono Lake Research area
Click photo for farger image.

This finding of an alternative biochemistry makeup will alter biology textbooks
and expand the scope of the search for life beyvond Earth. The research is
published in this week's edition of Science Express.

Carbon, hydrogen, nitrogen, oxygen, phosphorus and sulfur are the six basic
|s There Life On Mars? building Blocks of all known forms of life on Earth. Phosphorus is part of the
chemical backbone of DMNA and RMA, the structures that carry genetic
instructions for life, and is considered an essential element for all living cells.

- R e e el ok
Feliza Waolfe-Simon processing mud
Phosphorus is a central component of the enerav-carving maolecule in all cells  from Mono Lake to inoctlate media to
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