IGNEOUS ROCKS:  Their Properties, Description and Classification from the Handspecimen
Igneous rocks can be described and classified largely by reference to their textures  and mineralogy.

A.
TEXTURE
AI.
DEGREE OF CRYSTALLINITY – is the rock holocrystalline (entirely

crystalline), hyalocrystalline (partly crystals, partly glass) or hyaline 

(entirely glass)?
AII.
GRAIN SIZE is classified as follows:




(i)Coarse- grained
 –  grains more than 5mm in diameter.
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Phaniritic ( coarse-grained) texture




(ii)Medium- grained 
–  grains between 1-5mm in   diameter.
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(iii)Fine- grained 

–  grains less than 1mm in diameter.
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Aphanitic (fine-grained) texture

(iv)Pyroclastic texture      -  Fragment texture of other rocks
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AIII.
GRAIN SHAPE – the degree of crystal face development on individual 


grains can be described by the following terms:




Euhedral 

–  completely or almost completely 







    bounded by crystal faces.



Subhedral 

–  partly bounded by crystal faces.




Anhedral 

–  completely unbounded by crystal 







    faces.

AIV.
GRAIN RELATIONSHIPS within one rock can be described as follows:




Granular 

–  rock composed of grains of nearly 







    uniform size.




Granitic 

–  granular, also, a mixture of anhedral 







    and subhedral and/or euhedral 







    grains.
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Porphyritic 

–  rock composed of relatively large 






   grains (PHENOCRYSTS) in a finer 







   grained GROUNDMASS.
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Doleritic 

–  anhedral pyroxenes, amphiboles or 

    olivines set within a network of 

    euhedral “laths” of plagioclase.
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Ophitic 

 –  rocks composed of plagioclase laths 







     enclosed by larger crystals of 







     pyroxene.
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Pegmatitic 

–  refers to small, outstandingly coarse-

    grained rock bodies which exhibit a 

    wide range of grain size (say, from 

    3cm to 1.0 metres, or more).
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Aplitic 


–  refers to small vein – or dyke-like 

    bodies of fine grained rock, 
    distinguished by a sugary 
    appearance, resulting from a light 
    coloured, granular, anhedral-grained 
    texture.
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AV.
SOME COMMON VOLCANIC TEXTURES:




Vesicular 

–  “vesicles” are spherical, ovoid or 







    tubular openings in the rock.  When 

    the vesicles are infilled by secondary 

    minerals, the texture is called 

    amygdaloidal.
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Pumiceous 

–  highly vesicular, coarsely cellular, 

Vesicles generally spherical.  Common in basic volcanic rocks.
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Pumice

Scoriaceous 

–  highly vesicular, coarsely cellular,

    vesicles generally spherical.  

   Common in basic volcanic rocks.
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Spherulitic 

–  rock containing globular masses of 







    radiating, needle-like crystals.  







   Sphernlites usually occur in devitrified 







   glassy rocks.

B.
MINERALOGY

The minerals of igneous rocks are grouped as follows:

BI.
PRIMARY MINERALS – minerals crystallising directly from magma.  They 


are divided into two sub-groups as follows:


Ia.
Essential minerals
-  minerals whose presence or absence

decides the name (i.e. the position in a classification) of a 

rock.  An essential mineral need not be present in large

quantities.
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QYARTZ       PLGIOCLASE  K-FELDSPAR

                       FELDSPAR                       
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BIOTITE          AMPHIBOLE  PYROXENE
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OLIOVINE                    MUSCOVITE

 

Ib.
Accessory minerals
- minerals present in such small 

Amounts less than 5% that their presence or absence is not       significant for the classification of the rock., contain the elements excluded from or not completely accommodated in the principle phases (apatite, sphene, zircon, rutile etc
BII.
SECONDARY MINERALS – minerals formed from the alteration of

primary minerals.  They form as the result of hydrothermal or deuteric 

alteration, or as the result of weathering. Their  list includes sericite, kaolinite, chlorite, epidot, chalcedony, calcite, Fe-hydroxides etc.
BIII.
COLOUR INDEX – the proportion of dark (“nafic”) minerals to light the

(“felsic”) minerals.  The mafic minerals include olivine, the pyroxenes, the
 amphiboles, biotite, tourmaline and the iron oxides.  The most important 
igneous felsic minerals are quartz, the feldspars and the feldspathoids.
NOTE:
the terms mafic and felsic are applied to minerals only; they 



cannot be applied to rocks.

Ideally, the colour index is measured as a percentage of the mafic minerals.  In practice, especially where inspection is restricted to the handspecimen, the following terms are used to cover certain percentage ranges:




Leucocratic – (light coloured)  0 – 30




Mesocratic – (medium coloured) 30 – 60% volume mafic 








                                      Minerals




Melanocratic – (dark coloured) 60 - 100

NOTE:
the colour index cannot be applied to glassy (hyaline and 

hyalocrystalline) rocks, since their dark colours do not reflect the mineral composition.

C.
DESCRIPTIVE PROCEDURE

It is not practicable to describe texture and mineralogy independently. 
The interrelations hips between these two groups of properties will, under most circumstances, be brought out by inspection and description of the rock in the following order (the code in brackets refers the worker to the above notes).
C1.
Note the degree of crystallinity (AI), the overall grain size of the rock (A  )

and its specific gravity (whether “light”, “medium” or “heavy” in the hand.

C2.
Determine, as far as possible, the mineral content of the rock.

If the rock is holocrystalline, begin by noting the colour index (BIII).  Continue by listing first the felsic minerals, then the mafic minerals.

C3.
For each mineral:  
(a)
list its observable physical properties briefly and where possible, 
name the mineral.  If feldspars are present, it is important, if possible, to identify them as either calcic or sodic (plagioclase) or potassic (orthoclase).

(b)
Note the proportion (as percentage volume) of each listed mineral,
of any glass or other, possibly unidentifiable material.
(c) Note the grain shape (AIII) or each mineral.

C4.
Note the grain relationships (AIV) and any other textures (AV).

C5.
Search for and describe any evidence to suggest which minerals are 


primary (BI) and which are secondary (BII).

C6.
Finally the rock must be placed in a classification and given a name.  The 

classifications is given in the attached table; it is based primarily on the proportions of minerals and their overall grain size.  The name derived from these properties can be modified by such prefixes as “porphyritic” or “amygdaloidal”, where necessary.

The mineralogy of the rock is very important because it gives an indication of the chemistry and origin of the magma which formed the rock.  The grain size  and other textural properties are important because they are evidence of the history and final environment of crystallisation of the magma.

If the minerals in the rock cannot be identified, it is difficult to name the rock.  However, the colour index and specific gravity of a rock may give a clue about the gross mineralogy:  For example, a fine-grained, melanocratic, “heavy” rock may be basalt, which has a high proportion of mafic minerals.  Similarly, a fine-grained, leucocratic, “light” rock may be trachyte, which has a low proportion of mafic minerals.
