1Ya)The rock of the metesclte Is about 4.5bn
years old, almust conlemporanecus with Lhe
formation of the planet; so we can conclude
that the meteorlte has a comparatlvely
primitive composition and comes from an old
region of Mars,>not a region composed of lava
flows or volcanic plains, which were formed
more recently than this.

The oldest featvres will dAisplay the
highest - impact crate:'densitius-ﬂfiny part of
the Martian surface 4.5bn years old will be
psaturated with craters, so the meteorite

& HurfacEfprnbably came from a heavily cratered

o ylain;'thesﬂlﬂgﬁtly wecar 1n the southern

2. hemlsphere.
bYThere 18 considerable evidence of water
formed fsptutns on Mars, sich as valleys and
canyons; thelr ages ran be estimated Ifrom'the
cratering record. It seems many were formed
during the period of late heavy bombardment,
3.9 - 4 bn years ago. There may have been
water flow 2- Ibn years ago,; but not more
recently.~" In fact there is stlll water on
Mars, as teoe/vapour; the temperature and
pressure are too low to allow liguids to form.

Evidence for the loss of walter also comes
in Lhe form of lsotope studles; ‘Hartian water
is enrichked in deuterium,~% heavy isotope of
hydrogen; but not ln heavier isctopes of
oXYygen.

Mars has a lower escape veloclty thanm the
Eartl, and the higher UV Elux s=arly in the
history of: Lhe solar aystem would have
resulted In photodissociatlon of water.
Lighter Iaotopes of hydzgﬁen would have
preferentially escaped,~and the oxygen, being
reactive, would have formed compounds in the
= ﬁa;gf witness the planet's red coloux,
JEEL ~  oxidised ivon. Martlan water is nat
gnciched ln heavie:r isctopes of oxygen, unlile
for hydrogen, becavsu isctope exchange takes
place between oxygen in atmospheric water and
in surfare rocks and polar leoe, doe to
seasonal evaporation and condensatlon of
water; the atmospheric reservolr of oxygen is

7 muach smaller than the sorface reservolr, 8¢
*'.'J.‘r.' the fact of isotope sxchange means that the
atmosphere is not enrliched in heavy isotopes
of oxygen. Isotope sxchange is much less
ﬂr important for hydrogen in atmespheric water - ;
& /because surface rocks are poor in hydrogen. S o ﬁ.k‘itw{hr
2)aiReaction (4) regalres a third body: T a3 |
third body is reguired because there Is a net Gkt s

forming of bonds and so energy is released. —"
In the absence of a third body to carry some
of this energy away 35 kinetic emexrgy thils



