
GY303 Petrology
Hand Specimen Identification of Volcanic Rocks

Classification

Volcanic crystalline rocks are identified in hand specimen by 2 factors:

1. Color Index: Color of the aphanitic groundmass
White, Light Gray or Red = Rhyolite
Gray, Dark Gray, Green = Andesite
Black = Basalt

2. Type and proportions of Phenocrysts if the sample is porphyritic:

Quartz, K-Feldspar, Muscovite or Na-Plagioclase phenocrysts = Rhyolite

Na-Plagioclase, Hornblende, Biotite, Cpx phenocrysts = Andesite

Ca-Plagioclase, Opx, Cpx or Olivine = Basalt

Note that the assemblage of phenocrysts can override the color index. For example, a porphyritic
sample with a green groundmass containing phenocrysts of Ol+Opx+Ca-Pl would be classified
as a basalt even though its groundmass color indicates andesite composition. Another parameter
that can override the color index would be the SiO2 content from a geochemical analysis:

2%SiO Designation Crystalline Volcanic Rock Name
>66 Felsic Rhyolite
52-66 Intermediate Andesite
45-52 Mafic Basalt
<45 Ultramafic Komatiite

Textural Variations

The first textural parameter to determine when classifying a volcanic rock is whether it is
composed of mainly crystalline or vitric (glassy) component grains. For non-crystalline vitric
volcanic rocks there are several possibilities:

Glassy (Vitric) Volcanic Rocks
Name Composition
Tuff composed of ash and pumice clasts; may also include clasts of pre-existing

rock that was pulverized by pyroclastic eruption

Page -1-



Crystal tuff same as above except that significant proportions of the rock are
phenocrysts that formed in the magma before the eruption

Welded tuff same as above but also contains a foliation that is produced by compaction
of the unit when the pyroclastic deposit is greater than approximately 10 m
thick. Pumice clasts are often noticeably flattened into the horizontal plane
(i.e. parallel to original bedding).

Obsidian Volcanic glass. Although this material is usually dark in color its
composition is always felsic.

 
Some volcanic rocks are dominated by gas voids termed vesicles. The rock name may be
modified to “vesicular basalt” if the basalt contains > 10% vesicles. Rocks that are dominated by
voids have special terms:

Volcanic Rocks dominated by vesicles
Name Composition
Scoria a basalt that contains > 50% by volume void space. Usually develops near

the top of a basalt flow.
Pumice A glassy volcanic rock so dominated by vesicles that its density is < 1.0

(i.e. it floats on water). Pumice is almost always a felsic composition.

Porphyritic Volcanic Rocks

In crystalline volcanic (i.e. aphanitic groundmass) rocks the amount of phenocrysts as a volume
percent of the total rock determines the name modification:  

Porphyritic {Rock Name} If the volume percent of phenocrysts < 50%
{Rock Name} Porphyry if the volume percent of phenocrysts >= 50%

Phenocryst Assemblage in Crystalline Volcanic Rocks

If the abundance of a phenocryst mineral is estimated to be >=10% you must use the minerals as
a name modifier:

Muscovite K-Feldspar Rhyolite

In the above example the rock contained 15% muscovite and 20% K-feldspar phenocrysts as a
percentage of the total rock. Note that the mineral modifiers are listed in increasing abundance
from left-to-right.

Page -2-


	GY303 Petrology
	Hand Specimen Identification of Volcanic Rocks
	Classification
	Textural Variations



