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® Crystal faces : External smooth surfaces reflect the whole shape
of the crystal.

® Crystal edge: The line that results from the meeting of two
neighboring faces.

® Crystal form : is a set of Crystal faces that are related to each
other by symmetry.

® Open form: is one or more Crystal faces that cannot close the
Crystal.

® Closed form : is a set of Crystal faces that completely close the
Crystal.

® Simple Crystal: This is a crystal containing one close form .

® Compound Crystal : This is a crystal containing more than one
form .
® Crystallographic axes: These are imaginary lines passing

through the center of the crystal.
a- axis : front to the back & b- axis : left to right side
c- axis: top to bottom

® Crystallographic angles: The intersection of the crystallographic

axes at the center of the crystal.
() : between b and c axes & (p) : between aand C
(Y) : betweenaand b

® Planes of symmetry: imaginary planes which divided the crystal
into two half .

® Axes of symmetry: is an imaginary line , where a face repeats

itself or more times around this axis .
Diad (L?) axis : 180° & Triad (L3) : 120°
Tetrad (L?) : 90° & Hexad (L®) : 60°
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® Center of symmetry: This is an imaginary point, which lies
inside the crystal exactly in its center.

Dadly e
e Axes of symmetry - - - - - > Rotation {/us?
e Plane of symmetry - - - - - > Reflection ulsad)
e Center of symmetry - - - - - > Inversion <&l
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k) Cubic System :

[1] crystallographic axes: a1 = a2 = a3

[2] Crystallographic angles: g =p =Y =90°

[3] Planes of symmetry: There are nine of Symmetry
[4] Axes of symmetry: Has 13 axes of symmetry

[5] Center of symmetry: There is only one of symmetry

[6] Complete system formula : 3L*.4L%.6L?.9P.C

(7] Crystal forms : Aadal) dhaa 8 gla Lgd aia JICE) 7 daie &l 3 a4 ey
Clada¥) (A4 o Sy ob igha AY) fpa ldli e Gldle JS& JS1 5 jaaal)

(1) Hexahedron: it is composed of 6 square faces at 90° angles to
each other.

(2) Octahedron: it is composed of 8 equilateral triangles.

(3) Rhombic Dodecahedron: it is composed of 12 rhomb- shaped
faces .
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(4) Tetrahexahedron: it is composed of 24 isosceles triangular
faces. This shape is dividing each face of a cube to 4 equal - sized
triangular faces.

(5) Trapezohedron: it is composed of 24 similar trapezium - shaped
faces . This shape divides each face into 4 trapezium faces.

(6) Trisoctahedron: it is composed of 24 - faced form , but the
faces are isosceles triangles.

(7) Hexoctahedron: ( General form ) : it is composed of 48

triangular faces, 6 faces appearing to be raised form each face of a
simple Octahedron.
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k3 Tetragonal system:

[1]) Crystallographic axes: a1 =a2 #c
[2] Crystallographic angles : g =p =Y =90°
[3] Pianes of symmetry: There are five planes of symmetry

[4] Axes of symmetry : There are 5 axes of symmetry

e one tetrad axis perpendicular to one planes (1) B
e four diad axes perpendicular to four planes (6) @

[5] center of symmetry: Only one center of symmetry is
observed in this normal class .

[6] Complete symmetry formula: L*.4L%?.5P.C
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(7] Crystal forms: Tetragonal system includes seven forms:

(1) Basal ( C ) Pinacoid: it is an open form composed of two faces
parallel to each other and intersects only the c axis .

(2) Tetragonal prism 1st order : it is an open form having 4 faces
that are parallel to the c axis.

(3) Tetragonal prism 2nd order: Here two faces intersect the a1
and are parallel to a2 , other two faces are parallel to a1 and
intersect a1l .

(4) Ditetragonal prism : This form consists of 8 faces parallel to
the c-axis and intersect the horizontal axes but at different
distances.

(5) Tetragonal bipyramid 1st order: it is a closed form have 8
isosceles triangular faces intersecting all Crystallographic axes but
not at the same distance.

(6) Tetragonal bipyramid 2nd order: it has the basic shape as the
form of the 1st order bipyramid, differing only in its orientation to
horizontal axes (a1, a2).

(7) Ditetragonal bipyramid ( General form) : it is a closed form
having 16 faces.
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EJ Hexagonal system:

[1] Crystallographic axes: al1=a2=a3 #c
[2] crystallographic angles: 3 = p = 90° # Y 120°

[3] Planes of symmetry: There are seven planes of symmetry
One of them is horizontal and the six planes are vertical.

[4] Axes of symmetry: Has 7 axes of symmetry.
eOne hexad axis perpendicular to one planes (1)
esix diad axes perpendicular to four planes (6)
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[5] Center of symmetry: Only one center of symmetry.

[6] Complete system formula: L°.6L2.7P.C

[7] Crystal forms: Hexagonal system has 7 Systems:

(1)Basa| (C) Pinacoid: it is an open form composed of two faces
parallel to each other and intersects only the c - axis.

(2) Hexagonal prism 1st order: it is an open form having 6 faces
that are parallel to the c axis.

(3) Hexagonal prism 2nd order: Here two faces intersect the a1 and

are parallel to a2 While the other two faces are parallel to a1 and
intersect a1 .

(4) Dihexagonal prism : This form consists of 11 faces parallel to

the ¢ axis and intersect the horizontal axes but at different
distances.

(5) Hexagonal bipyramid 1st order: it is a closed form have 12
isosceles triangular faces intersecting all Crystallographic axes but
not at the same distance.

(6) Hexagonal bipyramid 2nd order: Only in its orientation to
horizontal axes (a1 ,a2,a3).

(7) Dihexagonal bi
having 24 faces.

ramid ( General form) : it is a closed form
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K3 Orthorhombic system:

[1] crystallographic axes: a#b # ¢
[2] Crystallographic angles: g=p=Y =90°

[3] Pianes of symmetry: There are 3 planes of symmetry
One of them is horizontal and the other two planes are vertical
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[4] Axes of symmetry: Has 3 diagonal axes.
[5] center of symmetry: Only one center of symmetry.

[6] Complete symmetry formula: 3L2.3P . C

[7]) Crystal forms: The Orthorhombic system has 7 forms.

(1)Basal ( C) Pinacoid: it is an open form composed of two parallel
faces that intercept the c axis .

(2) Front (a ) Pinacoid: it is an open form composed of two parallel
faces that intercept a - axis.

(3) side (b ) Pinacoid: it is an open form composed of two parallel
faces that intercept the b axis.

(4) Orthorhombic prism: it is an open form, consists of 4 faces
which are parallel to C - axis.

(5) Orthorhombic bipyramid ( General form) : it is a closed form,
consists of 8 triangular faces, each of them intersects all 3
Crystallographic axes.

(6) (a) or Brachy dome: it is an open form, consists of 4 faces
Parallel to a- axis.

(7) (b) or Macro dome : it is an open form, consists of 4 faces
parallel to b - axis.
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[1] Colour : the least useful Physical Property as more than one
mineral can have the same colour.

[2] constant - colored minerals : Malachite and olivine are
always green , pyrite is always brass - yellow.
[3] Varied - colored minerals : color is not at all a diagnostic

property. Most minerals occur in more than one color
ex: quartz , fluorite depends on the impurities within the mineral.

[4] Luster: it is the intensity of light reflected from a mineral
surface.

[5] Metallic Luster: have a brilliant appearance and shine
ex: Galena, Pyrite , Magnetite

[6] Nonmetallic minerals: Do not shine like polished metal.

ex: Vitreous ----- > quartz .
Resinous - - - - - > Sphalerite and sulfur.
Pearly = === =-- > talc and mica.
Greasy ---- - > graphite .
Silky = = = = - > gypsum and serpentine.
Adamantine - - - - - - > Diamond
Dull == ===~ > Limonite.

[7] Streak : it is the colour of mineral in its powdered form .
The streak of mineral is determined by rubbing it on a streak plate.
Colour Streak
ex: Pyrite - - ---- > brass yellow - - - - - - > greenish black
Colour streak

ex: Orthoclase - - - - - > buff - colored - - - - - - > White

Colour streak
ex: Hematite - - - - - - > can have various colors - - - - - > red - brown

[8] Transparency (Diaphaneity ) :
It is the ability of minerals to pass light through it .

By : Ahmed Salah



تعالي يا دكترة نلخص محاضرة المعادن 


3 Transparent : <ilii Light can pass through the mineral and

images can be seen clearly.
ex : Calcite , pure quartz

¥ Translucent: —ilii 4.5 Light can pass through the mineral but it

is diffused so images.
ex : Talc, fluorite

y Opagque : s« No Light pass through the minerals .
ex : Galena

¥ Play of Colors : ¢)s¥ c3% The mineral appears in many colours
when turned.
ex : Opal

& Opalescence: (& Milky or pearly Reflections from the interior

of the specimen.
ex : Opal

¥ Chatoyancy: ) (= Silky appearance on reflected light result
from closely packed parallel fibrous.

ex : Quartz

¥ Pleochroism: )\ si¥) 323 the specimen appears variously colored

when viewed in different directions.
ex : Tourmaline

Y% Tarnish : 4«35 chemical reactions between the mineral and air

often produce thin coatings of the reaction products.
ex: Copper , bornite

¥¢ Luminescence: 334 it is_emission of light from non
incandescent minerals.
ex : Fluorescent
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Y Thermoluminescence: ) al) sl

Minerals becomes luminous when heated .
ex : Apatite and Calcite.

Y Triboluminescence: (il i dally il
Minerals become Luminous when scratched, rubbed, or crushed.
ex : Fluorite and Sphalerite.

¥¢ Iridescence: s ¢ A
It is a play colours due to the thin coating on the mineral surface.
ex : Goethite

Y Silicates : contain the silica tetrahedral ( SiO*)
eAre the most common mineral class in igneous rocks .
Pl Oaaga S (uad e

(1)Isolated silicates ------- > Garnet

(2) Single chain silicates - ---- - > Pyroxene

(3) Double chain silicates - - - - - - > Hornblende

(4) Sheet silicates == - - - - > Muscovite

(5) Framework silicates = - - ---- > Quartz

¥ Native elements - --- - - - > Gold , silver, Diamond
Y Oxides ------ > Quartz , Magnetite , Pyrolusite
% Sulfides - --- - - > Pyrite , Sphalerite, Galena

% Halides - - - ---- > Halite , Fluorite
YcCarbonates - - - - - - > Calcite , Magnesite , Siderite
Y Sulfates ------ > Gypsum , Barite

% Phossphates - - - --- > Apatite
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