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3.2. POINT GROUPS AND CRYSTAL CLASSES
indices, a ditetragonal prism changes to a
(noncrystallographic) octagonal prism, a dihexagonal pyramid to a dodecagonal pyramid or a
crystallographic pentagon-dodecahedron to a
regular pentagon-dodecahedron. These kinds of
limiting forms are listed by A. Niggli (1963).
In conclusion, each general or special Wyckoff
position always contains one set of basic crystal
(point) forms. In addition, it may contain one or
more sets of limiting forms of different types. As
a rule,7 each type comprises polyhedra of the
same eigensymmetry and topology and, hence,
of the same name, for instance ‘ditetragonal
pyramid’. The name of the basic general forms
is often used to designate the corresponding
crystal class, for instance ‘ditetragonal-pyramidal
class’; some of these names are listed in Table
3.2.1.4.

3.2.1.2.3. Description of crystal and point forms
The main part of each point-group table
in Section 3.2.3 describes the general and special
crystal and point forms of that point group, in a
manner analogous to the positions in a space
group. The general Wyckoff position is given at
the top, followed downwards by the special
Wyckoff positions with decreasing multiplicity.
Within each Wyckoff position, the ﬁrst block of
column 6 refers to the basic forms, the subsequent blocks list the various types of limiting
form, if any.
The columns, from left to right, contain the
following data (further details are to be found
below in Section 3.2.1.2.4, Notes on crystal and
Figure 3.2.1.1
point forms):
The 47 crystal forms that crystals may take (from Shubnikov & Koptsik, 1974, p. 74): (1)–
(7) Pyramids: orthorhombic, trigonal, ditrigonal, tetragonal, ditetragonal, hexagonal,
Column 1: Multiplicity of the ‘Wyckoff posidihexagonal; (8)–(14) bipyramids of the same types; (15)–(21) prisms of the same types;
tion’, i.e. the number of equivalent faces and
(22), (23), (25) tetrahedra: orthorhombic, regular and tetragonal; (24), (26), (28)
points of a crystal or point form.
trapezohedra: trigonal, tetragonal, hexagonal: (27) rhombohedron; (34) scalene triangle;
Column 2: Wyckoff letter. Each general or
(33), (35) scalenohedra: tetragonal and ditrigonal; (31) dihedron (axial or non-axial); (32)
special ‘Wyckoff position’ is designated by a
pinacoid; (23), (29), (30), (36)–(47) simple forms of the cubic system: (23) tetrahedron; (29)
hexahedron (cube); (30) octahedron; (36) trigonal tristetrahedron; (37) tetragonal
‘Wyckoff letter’, analogous to the Wyckoff letter
tristetrahedron; (38) pentagonal tristetrahedron; (39) rhombic dodecahedron; (40)
of a position in a space group (cf. Sections 1.4.4.2
pentagonal dodecahedron; (41) tetrahexahedron; (42) hexatetrahedron; (43) didodecaheand 2.1.3.11).
dron; (44) tetragonal trisoctahedron; (45) trigonal trisoctahedron; (46) pentagonal
Column 3: Face symmetry or site symmetry,
trisoctahedron; (47) hexoctahedron. The central cross sections of all the ﬁgures above
given in the form of an ‘oriented point-group
the stepped line dividing the table are the regular polygons indicated in the top row. Note
that the numbers in this ﬁgure do not correspond to the numbers used in column 1 of Table
symbol’, analogous to the oriented site3.2.1.3.
symmetry symbols of space groups (cf. Sections
1.4.4.2 and 2.1.3.12). The face symmetry is also
the symmetry of etch pits, striations and other
face markings. For the two-dimensional point groups, this column
eigensymmetry and the same topology but different oriencontains the edge symmetry, which can be either 1 or m.
tations.
Column 4: Coordinates x; y; z of the symmetry-equivalent
Similar cases occur in point groups 422 and 622 (cf. the ﬁrst
points of a point form.
footnote to Table 3.2.1.3).
Column 5: Name of crystal form. If more than one name is in
common use, several are listed. The names of the limiting forms
Not considered in this volume are limiting forms of another
are also given. The crystal forms, their names, eigensymmetries
kind, namely those that require either special metrical conditions
and occurrence in the point groups are summarized in Table
for the axial ratios or irrational indices or coordinates (which
3.2.1.3, which may be useful for determinative purposes, as
always can be closely approximated by rational values). For
explained in Sections 3.2.2.2 and 3.2.2.3. There are 47 different
instance, a rhombic disphenoid can, for special axial ratios,
appear as a tetragonal or even as a cubic tetrahedron; similarly, a
7 For the exceptions in the cubic crystal system cf. Section 3.2.1.2.4, Notes on
rhombohedron can degenerate to a cube. For special irrational
crystal and point forms, item (viii).
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