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Crystal Forms & Habits

Crystal Form

Crystal Habits



Forms

Collection of equivalent crystal faces that are 

related to each other by the symmetry of the 

mineral.



Crystal Form
• Open Form: such as a prism, 

does not entirely enclose a 

volume.

• Closed Form: such as a 

cube, entirely encloses a 

volume.

• A form uses the {hkl} notation 
and represents more than 

one crystal face.

• The number of faces in a 

form is controlled by the 

point group symmetry.



Forms continued…

• A general form will intersect the crystallographic 

axes at different distances from the origin of the 

axes. All other forms are special forms.

• Because Triclinic, Monoclinic, and Orthorhombic 

point groups have unequal axes the {111} form is a 

general form.

• In Tetragonal, Hexagonal, and Isometric systems 

where 2 or more axes are equal length the general 

form must be {121} (tetragonal) or {123} (isometric).

• A zone axis is defined as the direction [hkl] that is 

coaxial to the intersection of faces in the form if 

those intersections are parallel.



Form Nomenclature

 Pedion: an open single-faced form.

 Pinacoid: an open two-faced form where both parallel faces are related 

by a center of symmetry.

 Dome:  an open two-faced form related to each other by a mirror plane.

 Sphenoid: an open two-faced form related to each other by a 2-fold 

rotation axis. The faces cannot be parallel.

 Prism: a form consisting of three or more parallel faces. The parallel faces 

are related to each other by a 2-, 3-, 4-, or 6-fold axis of rotation.



Prisms

 Trigonal Prism: 3 faced prism related by a 3-fold axis.

 Ditrigonal Prism: 6 faced prism with 3 pairs of faces 

related by a 3-fold rotation axis.

 Rhombic Prism: 4-faced form with 2 pairs of faces 

related by a 2-fold axis.



Prisms continued…

 Tetragonal Prism: 4-faced open form where all 
4 faces are parallel to a 4-fold axis.

 Ditetragonal Prism: 8-faced open form where 4 
pairs of faces are related by a 4-fold axis.

 Hexagonal Prism: 6-faced open form with all 
faces parallel to a 6-fold axis.

 Dihexagonal Prism: 12-faced open form with all 
faces parallel to a 6-fold axis.



Pyramids

 A pyramid is an open form 

composed of 3, 4, 6, 8, or 12 faces 

that meet at a point or could meet 

at a point if extended. 

 Trigonal Pyramid: a 3-faced 

pyramidal form where all 3 faces 

are related by a 3-fold axis.

 Ditrigonal Pyramid: a 6-faced 

pyramid form where 3 pairs of faces 

are related to a 3-fold axis. A cross-

section perpendicular to the c-axis 

would appear as a ditrigonal prism.



Pyramids continued…

 Rhombic Pyramid: 4-faced form 

where the faces are related by two  

mirror planes (or face pairs by a 2-

fold axis).

 Tetragonal Pyramid: 4-face form 

where all 4 faces are related to a 4-

fold axis.

 Ditetragonal Pyramid: 8-face form 

where 4 face pairs are related by a 

4-fold axis.



Pyramids continued…

 Hexagonal Pyramid: 6-faced 

pyramid where all 6 faces are 

related by a 6-fold axis.

 Dihexagonal Pyramid: 12-faced 

pyramid where six 2-face pairs 

are related by a 6-fold axis.



Dipyramids

 Dipyramids are closed forms consisting of 6, 8, 
12, 16, or 24 faces. Dipyramids are pyramids 
that are reflected across a mirror plane. Thus, 
they occur in crystal classes that have a mirror 
plane perpendicular to a rotation or roto-
inversion axis.

 Trigonal Dipyramid: 6-face form where 6 faces 
are related by a 3-fold axis with a 
perpendicular mirror plane.

 Ditrigonal Dipyramid: a 12 faced form where 
the upper 6 faces are 3 pairs related by a 3-
fold axis. A mirror plane perpendicular to the 
3-fold axis produces the other 3 pair of faces.



Dipyramids continued…

 Rhombic Dipyramid: an 8-faced form 
where 2 pairs of faces are related to a 
2-fold axis that has a mirror plane 
perpendicular to it that reflects the 
other 2 pairs of faces.

 Tetragonal Dipyramid:  an 8-faced form 
where 4 faces are related by a 4-fold 
axis with a mirror plane perpendicular 
to the 4 axis reflecting the other 4 
faces.

 Ditetragonal Dipyramid: a 16-face 
form with 8 faces related to a 4-fold 
axis with a perpendicular mirror plane 
reflecting the other 8 faces.



Dipyramids continued…

 Hexagonal Dipyramid: 12-faced 

form with faces related by a 6-fold 

axis with a perpendicular mirror 

plane.

 Dihexagonal dipyramid: 24-faced 

form with faces related by a 6-fold 

axis with a perpendicular mirror 

plane.



Trapezohedrons

 Trapezohedron are closed 6, 8, or 

12 faced forms, with 3, 4, or 6 

upper faces offset from 3, 4, or 6 

lower faces. The trapezohedron

results from 3-, 4-, or 6-fold axes 

combined with a perpendicular 2-

fold axis.



Scalenohedrons

A scalenohedron is a closed form with 8 or 12 

faces. In ideally developed faces each of the 

faces is a scalene triangle. In the model, note 

the presence of the 3-fold rotoinversion axis 

perpendicular to the 3 2-fold axes.



Rhombohedrons

 A rhombohedron is 6-faced closed 

form wherein 3 faces on top are offset 

by 3 identical upside down faces on 

the bottom, as a result of a 3-fold 

rotoinversion axis. Rhombohedrons

can also result from a 3-fold axis with 

perpendicular 2-fold 

axes. Rhombohedrons only occur in 

the crystal classes 32/m , 32, and 3.



Disphenoids

 A disphenoid is a closed 

form consisting of 4 

faces. These are only 

present in the 

orthorhombic system 

(class 222) and the 

tetragonal system (class )



Isometric Forms

 All occur in the isometric system, and thus 
have either four 3-fold axes or four 3
axes. Only some of the more common 
isometric forms will be discussed.

 Hexahedron (Cube): A hexahedron is the 
same as a cube. 4-fold axes are 
perpendicular to the face of the cube, and 
four axes run through the corners of the cube. 
Note that the form symbol for a hexahedron is 
{100}, and it consists of the following 6 faces:

 (100), (010), (001), (00), (00), and (00).

 Octahedron: An octahedron is an 8 faced 
form that results form three 4-fold axes with 
perpendicular mirror planes. The octahedron 
has the form symbol {111}and consists of the 
following 8 faces:

 (111), (111), (111), (111), (111), (111), (111), 
and (111).

 Note that four 3-fold axes are present that 
are perpendicular to the triangular faces of 
the octahedron (these 3-fold axes are not 
shown in the drawing).



Isometric Forms continued…
 Dodecahedron: A dodecahedron is a 

closed 12-faced form. Dodecahedrons 

can be formed by cutting off the edges of 

a cube. The form symbol for a 

dodecahedron is {110}.

 Tetrahexahedron: The tetrahexahedron is a 

24-faced form with a general form symbol 

of {0hl} This means that all faces are 

parallel to one of the a axes, and intersect 

the other 2 axes at different lengths.



Isometric Forms continued…

 Trapezohedron: An isometric 
trapezohedron is a 12-faced closed 
form with the general form symbol 
{hhl}. This means that all faces intersect 
two of the a axes at equal length and 
intersect the third a axis at a different 
length.

 Tetrahedron: The tetrahedron occurs in 
the class 43m and has the form symbol 
{111}(the form shown in the drawing) or 
{111} (2 different forms are possible). It 
is a four faced form that results from 
three 4 axes and four 3-fold axes (not 
shown in the drawing).



Isometric Forms continued…
 Gyroid: A gyroid is a form in the 

class 432 (note no mirror 

planes).

 Pyritohedron: The pyritohedron

is a 12-faced form that occurs in 

the crystal class 2/m3. Note 

that there are no 4-fold axes in 

this class. The possible forms are 

{h0l} or {0kl} and each of the 

faces that make up the form 

have 5 sides.



Isometric Forms continued…

 Diploid: The diploid is the general form 
{hkl} for the diploidal class 
(2/m3). Again there are no 4-fold axes.

 Tetartoid: Tetartoids are general forms in 
the tetartoidal class (23) which only has 
3-fold axes and 2-fold axes with no 
mirror planes.



Crystal Habit

• Crystal Habit: characteristic geometry of a crystal if it 
is allowed to grow unimpeded.

• You will see terms like pinacoid, dihedron, pyramid, 

etc., associated with each of the point groups.

• The crystal habits that may occur in each of the 32 

point groups within the 6 (or 7) systems are limited by 
the symmetry of that group.



Crystal Habit
• In addition to the formal crystallographic 

nomenclature, a variety of descriptive 

terminology has been developed to 

assist in describing minerals and mineral 

aggregates.

• Minerals may or may not display crystal 

faces, depending on growth conditions.



Crystal Habit

bronchantite



Crystal Habit

• Drusy

• Colloform

• Globular

• Botryoidal 

(Mammillary)

• Reniform
• Dendritic

• Lamellar

• Massive

• Reticulated

• Banded



Crystal Habit

More descriptive terms!!



Vectorial Properties of Crystals

 Some properties of crystals depend on direction. These are called 

vectorial properties, and can be divided into two categories: continuous 

and discontinuous.

 Continuous vectorial properties depend on direction, but along any given 

the direction the property is the same.

 Discontinuous vectorial properties pertain only to certain directions or 

planes within a crystal. For these kinds of properties, intermediate directions 

may have no value of the property.



Continuous Vectorial Properties

 Hardness - In some minerals there is a difference in hardness in different 
directions in the crystal. Examples: Kyanite, Biotite, Muscovite.

 Velocity of Light (Refractive Index) - For all minerals except those in the isometric 
system, the velocity of light is different as the light travels along different 
directions in the crystal.

 Thermal Conductivity - The ability of a material to conduct heat is called 
thermal conductivity. Like light, heat can be conducted at different rates along 
different directions in crystals.

 Electrical Conductivity- The ability of a material to allow the passage of 
electrons is called electrical conductivity, which is also directionally dependent 
except in isometric crystals.

 Thermal Expansion - How much the crystal lattice expands as it is heated is 
referred to as thermal expansion. Some crystals expand more in one direction 
than in others, thus thermal expansion is a vectorial property.

 Compressibility - Compressibility is a measure of how the lattice is reduced as 
atoms are pushed closer together under pressure. Some directions in crystals 
may be more compressible than others.



Discontinuous Vectorial Properties

 Cleavage - Cleavage is defined as a plane within the lattice along which 

breakage occurs more easily than along other directions. A cleavage 

direction develops along zones of weakness in the crystal 

lattice. Cleavage is discontinuous because it only occurs along certain 

planes.

 Growth Rate - Growth rate is defined as the rate at which atoms can be 

added to the crystal. In some directions fewer atoms must be added to the 

crystal than in other directions, and thus some directions may allow for 

faster growth than others.

 Solution Rate - Solution rate is the rate at which a solid can be dissolved in a 
solvent. In this case it depends on how tightly bonded the atoms are in the 

crystal structure, and this usually depends on direction.



QUESTIONS???

Review Notes


