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Composition (Mg.Fe),SiO,4
Orthorhombic System
Biaxial sl A
Colorless ¢l Aae
Color sl gl ) Jae caals il 0 el eday paal) duns 33 ) e oSU
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- Garnet Group < H)lall de gena
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Composition (Mg, Fe, Mn)AI,Si30;,
System Isotropic Mineral
Color S8 (o ealy il - ieal (lll aae
Form A Y e Gl L e L) 33 54053 ALS
positive High Relief
n > balsam
Olaa Sran (3 g platia puall g el ol Sl Gllia (K19 a0 Y
el
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Relief

Cleavage

In metamorphic Rock also in Igneous Rocks.
Occurrence Y-S ST PRHEO R TEN PIENE PR i U EN JC EDIKEN
RAPTGA|

Pyroxene Group:
Augite

Composition Ca(Mg, Fe)Si,O4
System Monoclinic (+)
Almost colorless, Pale greenish, Pale brown in thin
section.

Color

Form Augite usually occurs in short prismatic crystals.
High
n > balsam
Clear in two set of cleavage.
Two direction at angel of 87-93°
o Very clear (simple and polysynthetic twins).
Twinning y ( .zg,.z@“l “p. 42/‘}};‘ )
The maximum Extinction angel varies from 36-45°,
symmetrical Extinction.

Relief

Cleavage

Extinction

In Igneous Rocks such as gabbro, basalt, olivine gabbro.

Occurrence : : :
Sometimes found in gneisses.




Amphibole Group:

Hornblende

Composition

NaCa,(Mg, Fe),AlSigAl,0,,(OH, F),

System

Monoclinic  —> biaxial (+), (-)

Color

Green or brown.

Form

Crystals are prismatic inhabit.

Pleochroism

Dark green — olive green — yellow green.

Relief

High (+)
n > balsam

Cleavage

In two direction at angel of about 56-124°

Twinning

Twinning is often simple.

Extinction

The maximum Extinction angel varies from 12° to

about 30° in thin section.
Jila cladail

Distinguishing
Features

Hornblende differs from Augite in cleavage,
Pleochroism.

Occurrence

In Igneous Rocks, In Metamorphic Rocks such as
granite, gabbro, diorite, schist and gneisses.

Silica Group:

Quartz

Composition

SiO,

System

Hexagonal (+)
Uniaxial

Color

Colorless in thin section

Form

Aa Y JalS 0 & laal) an <& S aa Yl aie O Sadale 3l oS

Relief

LAMY)\A;W A8}
Very low

Cleavage

2 Y
Usually absent

Twinning

EJJU
Rare or not clear

Extinction

Parallel in Euhedral crystals.
Extinction wavy gz s<iall ¢lalai¥) o jaa g

Occurrence

In Igneous Rocks (granite, Rhyolite)
Sedimentary Rocks (sandstone)
Metamorphic Rocks (quartzite)

V¢




2 Spadl
Ay el 4iede — daidiadl (il — sladi¥) aae — o ol aae 4l i) &Iy
(3sml) Gihaa sl Gabia )5 Gianl — (W) AN (e Ja1S )5l gaia slilai) — Ay g

Feldspar Group:
el 50 Lee ) ol Al sl Ao ganall ol i
Alkali Feldspar Group (Orthoclase, Plagioclase, Microcline).

Orthoclase:

Composition (K, Na)AISi;Og
System Monoclinic, Opt (-) biaxial
Color Colorless in thin section.
Form Orthoclase occurs in Subhedral or in Anhedral.
pladil 43 2 o 08
Perfect cleavage.
Relief Anaddie ()l
Twinning EVED
(~\ ~)‘_“Jx: \Y-o waﬂj\}@u ¢lalas)
O )il

Cleavage

Extinction

Orthoclase is widely distributed.
il all ) shua Jie 408 sad) 4 5l 5 dpdaealdl 4 )l ) iuall 8 23LS 2xs
Occurrence bl
O ) Hshia (A a0 LS
O5SOY s el saall jaa Jie 4l Ay g N siall 8 ax
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YA N e elian sl dualay Jalail) o)) gl cddaseal) A 5l




Microcline:

Composition

KAISi3Og

System

Triclinic, Opt (-) biaxial

Color

Colorless in thin section.

Form

Microcline is usually found in Subhedral to Anhedral.
Ax ¥l daae 5 4a 1 dalls

Cleavage

Perfect parallel to 001.

Relief

Low

Twinning

(V+ ) e Fa 18 Al Jie
(V1) le iy 0 gl s

Extinction

Cross-hatching twinning or polysynthetic twinning.
Aadaliiall daf gil) (IS 5 Saall jaay 521 122

Occurrence

il pall ) shia Jie 4 ) 4350 5 dpcaaall 4 U siall 8 (LS sl
(OSOY) e Lall aall) A gatall Ay pu yll ) siiall 8 Sl

Plagioclase Minerals:

Composition

NaAlSizOg

System

Triclinic, Opt (+) biaxial

Color

Colorless in thin section.

Form

Plagioclase Minerals usually occurs in plate.

Cleavage

Two directions and cleavage angle (94°).

Relief

.ZALGBJMMA).:\E}:\;M‘%JM

Extinction

The maximum extinction angle in Albite twin varies from
12° +-°19°

Twinning

Lamellar twinning or Albite twinning.
DS 53l Galae i (A 5 Anilia

Occurrence

Plagioclase Minerals occurs in some granite also in some
Metamorphic Rocks.

Zoning

Very common in sometimes.
Alie Ao jad ol iU 3 g gy Uil <l ) L) i g Jla ¥ any L Axils
alide S 5 L5 )l i b




Nonsilicates (Carbonates):
Calcite:

CaCO;

System Trigonal, opt (-)uniaxial

Color Colorless in thin section.

Fine to coarse aggregate usually Anhedral and it will be
Form :
in Euhedral.
Lo et (58 olad¥) iy G sl e Cum YU 6 jal = gm0 el
Lo J8l (5S35 alainall 8 452030 o) Gl (g shall abicall 5 51 g Laie Sy
Relief O3l pa i gl alainnall 33 olai) jaal) aliall (gl s Ladie (S
el Cal e CAlias Jleadil (e agle Lajg

Composition

lala) A3 8 s poal
Cleavage Perfect rhombohedral.
Twinkling Ol 138 8 gua gy jeda
Twinning Axili g duad Al ¢
Extinction Al Al Jileia
Occurrence In Sedimentary_ Rocks and Metamorphic Rocks
(limestone, marble)

Feldspathoids group (Minerab):
Dbealil) de gane (il pa S Al B AL

-Leucite <yl sl

Composition KAI(SiO3),
pseudo isometric LIS LaSa san 43l V) bl dluad 4 ) ol

System

Color Colorless in thin section.
Form Leucite occurs in Euhedral.
Relief (=) avsie N ddeca
Twinning (Radaliial) Al 5ill) (i 5 ySaall A4LES 38 5 4K ya 5 Bare
Extinction .wavy Extinction z s skl
Zoning (multi twinning) b salll jaad Al a5 las dasal
Occurrence .(basalt, phonolite) Jiec 458l jsaall 85 S @l jslS3ale aa g




Mica Group:

(Muscovite, Biotite)

Muscovite:

Composition

KAI3Siz010(0OH, F),

System

Monoclinic, Opt (-) biaxial

Color

Colorless to pale green.

Pleochroism

Al o)l e o585 ) ) ) Gamy B0l

Form

Muscovite usually occurs in thin tabular crystals.

Cleavage

In one direction.

Relief

Very low.

Elongation

Length slow (+).

Extinction

Is parallel to the cleavage
Extinction angle 2° or 3°

Twinning

Fairly common.

Occurrence

Is very common in Metamorphic Rocks (phyllite, schist,
gneisses)
In some granite
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