Texture vs. Structure

Texture: the general physical appearance or character of a rock, including the geometric aspects and mutual relationships of its constituents.  This term is generally applied to the megascopic or microscopic features of a rock.

Structure: a megascopic or macroscopic feature of a rock mass or rock unit, generally seen best in the outcrop rather than in hand specimen or thin section.  This term is also applied to the appearance or smaller-scale feature of a rock in which the texture or composition is different in neighboring parts.  Includes features such as columnar jointing, blocky or platy fracture, orbicular structure, and flow banding or primary foliation.

Note: though the terms texture and structure may be used interchangeably, they should not be considered synonymous, even though some texture do parallel major structures.

Why do we need to describe textures?

a. descriptive

b. reflect crystallization histories and mode of origin

c. record phase relations at time of crystallization

d. mineral paragenesis

Components of Texture
1. Crystallinity or Degree of Crystallization

2. Granularity or Grain Size

3. Crystal Shapes

4. Mutual Relations of Crystals

Crystallinity or Degree of Crystallization: relative proportions of glass and crystals.

100% crystals
Glass + Crystals

100% glass
holocrystalline
hypocrystalline
holohyaline


or hypohyaline

The adjectives glassy, vitreous, and hyaline all indicate that a rock is more or less completely glass.

Hypocrystalline rocks can be described more precisely by stating the relative proportions of crystals of glass.

Granularity or Grain Size: absolute and relative crystal sizes.

What the aided and unaided eye can or cannot see.

1. phanerocrystalline or phaneritic: all crystals of the principal mineral can be distinguised with the naked eye.

2. aphanitic:  all crystals, other than phenocrysts that may present, cannot be distiguished by the naked eye.

a. microcrystalline: crystals can be identified in thin section with a petrographic microscope.  Crystals only just large enough to show polarization colors (< 0.01 mm) are referred to as microlites.

b. cryptocrystalline: crystals are to small to be identified even with the microscope.  Globular, rod-like and hair-like crystals which are too small to show polarization colors are know as crystallites.

Relative sizes of crystals

1. equigranular: all crystals are of approximately equal size

2. inequigranular: crystals differ substantially in size (e.g. porphyritic rocks).

a. seriate: continuous range in sizes of crystals of the principal minerals.

b. hiatal:  crystals show a discontinuous range of sizes.

Absolute grain size

1. fine-grained:  crystal diameters < 1 mm

2. medium-grained:  crystal diameters 1-5 mm

3. coarse-grained:  crystal diameter  > 5 mm

Crystal Shapes
I. quality of  development of faces on individual crystals.

a. euhedral: crystal is completely bounded by its characteristic faces

b. subhedral: crystal is bounded by some of its characteristic faces

c. anhedral: crystal lacks any of its characteristic faces

2. the three-dimensional shapes of individual crystals

General three-dimensional terms: 
a. equant or equidimensional

b. inequidimensional 

Specific three-dimensional terms:

skeletal, dendritic, embayed, elongate, curved, branching, parallel-growth crystals, pseudomorphs, etc.

Mutual Relations of Rock Constituents
Equigranular Textures:

name
synonyms
definition
euhedral granular
paniodiomorphic
bulk of crystals are euhedral 


and of uniform size

subhedral granular
hypidiomorphic
bulk of crystals are subhedral



and of uniform size

anhedral granular
allotriomorphic
bulk of crystals are anhedral 


and of uniform size

Ineguigranular Textures

a. seriate

b. porphyritic

c. glomeroporphyritic

d. poikilitic

e. ophitic

f. subophitic

g. interstitial 


Paragenesis
Relative timing of formation of crystalline or amorphous rock components.

Clues:

1. relative and absolute grain sizes
2. degree of crystal development: early formed crystals generally exhibit higher degree of development (i.e. euhedral or subhedral).  A mineral that formed over the entire crystallization sequence generally shows a range of crystal development (i.e. euhedral to anhedral).

3. mutual relations and specific features of crystals
a. porphyritic textures (phenocrysts crystallize first)

b. poikilitic texture (inclusions form before host mineral)

c. resorbed crystals

d. reactions rims, overgrowths (e.g. rapakivi texture), zoning, pseudomorphs, kelyphytic rims, etc.

3. specific features
Examples: resorbed crystals, pseudomorphs, reaction rims, overgrowths, zoning, kelyphitic rims, poikilitic relationships. 

