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.. Kontinentilis kéreg

A Fold belsO ovel. A kiils0 merev litoszférat a szilard, de képlekeny
asztenoszféra koveti, majd a rideg mezoszféra. Az alatta 1évo kiils6 mag
folyékony, majd a belsd mag — bar kémiai Osszetétele hasonld a kiilsd
magehoz - az oOriasi nyomds miatt szilard. A litoszféran beliili kéreg
kontinentalis €s 0ceani kéregre tagolhato.



A Fold kemia differenciacioja
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Magma ocean

teljes olvadas = magma dcean, vagy
parcialis olvadas = szilard komponens az ‘alsokdpeny”-ben
(a vasmeteoritok alapjan inkabb az el6zOnek van nagyobb valdszinlisege)
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Parcialis olvadas = Frakc

(kompatibilis (Mg, Fe) és inkompatibilis elemek (Al, Na + 1110k)



Atmoszféra és hidroszféra megjelenése

Magma ocean kigazosodasa: CO,, N,, NH;, H,S ¢s H,O. Kondenzacio: H,O. CO,
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The Earth's atmosphere for at least the first two billion years was very oxygen-poor and hence reducing. In
time, N, became the dominant constituent of the atmospheric envelope that extended as a thick shell around
the solid Earth. The carbon dioxide was utilized in part by organisms that developed photosynthesis capability



This figure combines two views
of the Hadean landscape: the
first 1s one of those wonderful
artist’s impressions of fiery
volcanoes, frequent meteorite
impacts and a looming close-by
Moon. The second shows a
more clement, cool, early Earth
on which a shallow ocean laps
over a rugged shoreline of
volcanic and impact craters.

Arndt, 2013, GeochemPers 2/1



During the final stage of
assembly of the inner planets,
large planetary embryos accreted
to each other, as depicted in this
painting by James Garry. All
were of substantial size (Moon to
Mars size), so the accretionary
impacts must have caused a lot of
heating. The Moon formed from
one such event in which the
impactor was

offset just the right amount to
hurl melted and vaporized rock
into orbit.

Mars méretli meteorit
becsapoddasa

A Hold keletkezése




A Fold teljes 0sszetetele
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Differentiated planets have crusts of basalt

Martian crust
1s all basalt

Earth’s crust 1s
oranite and basalt

S T ) Venus’ crust is
* 7 all basalt




ABUNDANCE IN SOLAR ATMOSPHERE
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The noble gases and
highly volatile elements
H, C, N, O are depleted
in the C1 meteorite
relative to the Sun
photosphere.

The Sun 1s basically
H+He, whereas the
Earth 1s dominated by
O, S1, Mg, Fe, S, Al, Ca.
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Elemek geokeémial csoportositasa
V. Goldschmidt

Sziderofil elemek:
affinitas folyekony fém fazishoz; vaskedveld, terméselemek,

otvozetek = magban

Kalkofil elemek:
affinitas foly€kony szulfid fazishoz; ken- (+Se- és As-) kedveld,

szulfidokban = kdpenyben

Litofil elemek:
affinitas foly€kony szilikat fazishoz; kdzetalkoto szilikatokban ¢€s

oxidokban =2 kéregben, kopenyben

Atmofil elemek:
erosen 1116k = hidro- és atmoszféraban
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A schematic diagram of the affinities of the elements. Note that size of print approximates to concentration.
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Figure 22.2 Interactions between the exogenic and
endogenic cycles of the elements. The boxes are reser-
voirs in which elements reside for varying periods of
time depending on their geochemical properties. The
arrows are processes that move elements from one
reservoir to another. The two cycles are connected pri-
marily through sediment and soil, which interact directly
with the atmosphere, the biosphere, and the hydro-
sphere. Other connections take the form of subduction
and partial melting of sedimentary rocks or their meta-
morphic descendents and the exchange of elements
between hot basalt and seawater. The mantle of the
Earth is the ultimate source of all matter in the two
cycles except for a small amount derived from the solar
system as meteorites, interplanetary dust, and the solar
wind. Some of the processes that make the geochemical
cycles work are reversible as indicated by double arrows,
whereas others are unidirectional and are irreversible.



