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FIGURE 9.18 (a) Graph shownng the relative distribution of the
X ~ction of heliocentric distance.



=/ Jgneous Rocks

Figure 5.4 A classification cube for
igneous rocks. The horizontal axis
shows the silica content of the rocks
(percent by volume), and the vertical
axis the percentage of a given min-
eral. The texture of the rocks is indi-
cated as a function of grain size along
the receding axis, at the top of the
cube. A granite with a silica content
of 70% contains about 25% quartz
(Si0,), less than 10% of each biotite,
hornblende and plagioclase feldspar,
anq 50% K-feldspar or orthoclase.
Fine-grained granites are called rhy-
olite. Rocks with a lower silica con-
tent are more mafic. Peridotite con-
sists of varying fractions of pyroxene
and olivine. Rocks that contain more
than 90% olivine are called dunite.
(Press and Siever 1986)
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rons “ Stony-iron
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Classification of Meteorites
Stony Chondrites (85.7%)—— Enstatite

> :
(92:8%) | = Achondrites (7.1%) [ Ordinary
—HED group [ Kakangari-type
—SNC group  — Rumurutiites
—Lunar —Carbonaceaous
—Aubrites
Stony- —Ureilites
Irons Pallasites (Fe, olivine)
=0
(1.5%) —Mesosiderites (Fe, Ca pyroxene, plagiociase)
rong. . Hexahedrites (<6% Ni)
CHED Octahedrites (6% - 17% Ni)

Ataxites (High Ni content)



Undifferentiated Meteorites

Chondrites

I I I

Carbonaceous Ordinary Rumuruti Enstatite
Chondrites Chondrites Chondrites Chondrites

I}_\ 1

(‘I(“'JI(‘O(‘V(‘KIR(‘H EH EI

Differentiated Meteorites

drites iron Meteorites

I

1A s 1)) others
HA A IVA

Frimitive {main groups)
Achondrites

Acapulcoites y
Winonaites Stony-lron Meteorites

Lodranites |

Pallasites Mesosiderites

Martian Meteorites Aubrites Ureilites Angrites HED Lunar Meteorites

4
SNC

Z ,
I I I

Shergottites Nakhlites Chassic

|

ALH 84001 Howardites Eucntes Diogenites




Table 8.2 Meteorite Classes and Numbers (as of September 2008).

Falls Fall frequency (%) Non-Antarctic finds Antarctic finds®

Total cataloged 1070 - 9582 15 660
Stones 1009 943 86438 15495
Chondrites 916 85.6 7964 15082
Carbonaceous chondrites 42 3.8 319 494

Achondrites 87 8.1 684 413
Martian meteorites 4 0.4 53 9
Lunar meteorites 0 93 19

Stony-irons 12 1.1 139 56
Irons 49 45 795 109

Data from Meteoritical Bulletin Database (http://tin.er.usgs.gov/meteor/metbull.php).
@ Lists the well-cataloged ANSMET collection only.
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8.7 Meteorite Clues to Planet Formation
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Figure 8.21 Phase diagram showing
the principal constituents of chon-
drules and CAls. The various lines
show the condensation boundaries
for different minerals, with the most
important constituents labeled. (Ebel
2006)




ABUNDANCE IN SOLAR ATMOSPHERE
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Figure 8.2 The abundance of ele-
ments in the Sun’s photosphere plot-

ted against their abundance in the
Allende CV3 chondrite. Most ele-

ments lie very close to the curve
of equal abundance (normalized to
silicon). Several volatile elements
lie above this curve, presumably
because they are depleted in mete-
orites (rather than being enriched in
the Sun), while only lithium lies sub-
stantially below the curve; lithium is
depleted in the solar photosphere
because it is destroyed by nuclear
reactions near the base of the Sun's
convective zone.




TABLE 8.3 Half-lives of Selected Isotopes.

Parent  Measurable Half-life
stable daughter(s) 71,2

/]~

Long-lived radionuclides

40y 40Ar 40Ca 1.25 Gyr
( Bbidium)8TRL 878y [Stantiom) 488 Gyr
147Sm  1%Nd, “He 106 Gyr
187Re 1870 46 Gyr
2327 208Pb, 4He 14 Gyr
235y 207pp 4He 0.704 Gyr
238y 200pp 4He 4.47 Gyr

Extinct radionuclides

22Na N 2.6 yr
26A1  25Mg 0.72 Myr
4lca ¢ 0.1 Myr
>3Mn . 3.6 Myr
C ' 1.5 Myr
6.5 Myr
17 Myr
9 Myr
82 Myr
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slope = (e* 1)

t = present

Tieschitz
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FIGURE 8.15 The abundances of moderately volatile elements
in bulk CV chondrites compared to their abundances relative to
silicon in Cl chondrites are plotted against the condensation
temperatures of the elements in a solar composition gas. Note
:;;777//65' the gradual decrease in abundance with decreasiﬂg
fziQrﬁL condensation temperatyre, and the lack of dependence of
. abundances on the geochemical character of the elements.
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Figure 8.16 Plot showing the distribution of the three stable oxy-
gen isotopes in various Solar System bodies. Isotope abundance
ratios are shown relative to the Standard (terrestrial) Mean Ocean
Water (SMOW), with units being parts per thousand variations. The
dotted line represents the mass-dependent fractionation pattern
observed in terrestrial samples. (Kerridge 1993)
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Table 8.1 Elemental abundances.

N Y P | - Yolar Svetem?® T chondrites
Element Solar System’ CI chondrites {| Element Solar System CI chondrites
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