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Fossil-Hunting on Mars

--of remnants of m1cr0bes arld thu Lhemlcals they lett
behind. The preservat:on of microorganisms did not oceur
everywhere: It required certain geologic COl'ldll’lOl’lS and
“enyironments. Precambrian fossils consist mostly of Stro-

- channeéls Uftcn surround basms where
tormed lakes. Hiy ;
At the same tmu. when hqmd water ap p'l.rentl\' Was pre-

- sent on Mars, life arose on Earth, Terrestrral ife developed.

berween 4.1 and 3.5 billion years: ag,en Before then, the crust

was m(}lten The oldest life forms — which resemble mod- L

i cm'npara[lveh.r uncommon in the geologic record. For long-
‘called stromato- - term: preservation, over billions of years, the minerals that
- entomb organisms must be chemically stable and imperme-

_ern day cvanobacterla, simple photosyuthetxc ‘microbes
that form km_red sedlmenhr‘f stmctures'

lites — occur in rocks 3.5 billion years old. If life developed-

on Earth during this penod it might | lmve developed on
Mars, too. R

If 1t did, it probabl) left fossils. This procpe\.i hasw_
spawned a new field of saence_-._a_llad._exopal_c_ontology.__ :
Exopaleontologists are working on a strategy for fossil-

“hunting. Mars,is big, and we can’t go Jusl anywhere and
except to find fossils. : &

The fossil record in the oldest rocks on Earth formed
durmg the time in history called the Prec.ambnan cr_mslsts
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Long ag,o. Mar:. mlght have been hosp:tabi-: cnough far
mlcroorg‘mlsms to dc» c]op The :.hmate 0t carly Mars was_‘ .

'._matohtes, produced by stratified microbial communities
"-'_:__'_c~tlled mats.” Inside stromatolites, paleon_ ‘oglsts some-
times find p:eaened cells of ‘microorganisms and the

“organic. compc-unda they produced But this happens only

where organisms were quickly entombed by minerals that

: -prempltated in the:r enwronment while they were sul] alive.

i Mlcro-sarcophagl i

; '_Thlb rapid entombment is most COMMON in water- nch
i :enw_omnents, espectallv nutrient- rich sprmgs that bubble
_ to the surface and deposit their dissolved minerals. Thermal
Springs, such as the geysers of Yellowstone, and cooler
. springs, such as those that form the tufa towers at Mono
- Lake, are good examples. These also’ tend to be environ-

ments that are particularly rich with microbial life. I have

-orblters shmv chamnel 5\'5remq in the older reg ons of Maxs, . been studying these places to better understand how spring

similar to those ploduccd by rivers on. he Earth. These- .
a._ter:. cou_ld h:m:.

L 3 deposxts preserve biological mformatlon Studies by analogy

have helped to improve fossil-hunting on Earth and to nar-

. row the sites where fossils could reside on Mars.

~In the movie Jurassic Park, rapid entombment by miner-
als preserved organisms and their DNA. Although preserva-

 tion in amber can have spectacular results, this mineral

(a;tualiy fossilized tree. tesin) weathers quite easily and is

able to water. Only in this way can they seal out the envi-
ronment and shelter the organic materials from decay. If

s e\opaleontolnglsts want to find 3.5 billion year-old fossils
- on Mars, they must target not only the most common min-
erals, but also the most stable: those that resist the ravages

of weathering, and retain their biological information after

- long-term burial.

The most w1despre:1d such minerals are silica, calcium
carbonate, and fine-grained clays. All well-preserved







