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In geological terminology, rocks are natural non-living 
bodies that form an entity. They differ from one another in 
their petrological or textural characteristics. Even a water 
body (for example, a river or an ocean) is a rock in this 
broad sense, but the term ‘rock’ is commonly restricted to 
‘stony masses’. Such masses may be hard, such as granite, or 
soft, such as clay. 

Types of rocks 
The classification of rocks into types and subtypes is in 
many cases arbitrary, since different principles may be 
applied. Some terms are so commonly used and widespread, 
however, that the use of alternative terms might easily lead 
to confusion. Terms that should not be replaced by other 
terms are therefore indicated in this chapter in italics, but 
such terms should be printed in roman in scientific texts. 
More loosely used terms that are often used according 
to the preference of a specific author are printed here in 
roman. 

Rock names are not standardized, in contrast to, for 
instance, mineral names. This implies that many names 
have developed regionally; so numerous names are in 
use for a single type of rock. The globalization of science 
has now resulted in the formalization of rock names, but 
not all countries follow the more globally used terms yet. 
Consequently, handbooks may fail to provide the ‘best’ (that 
is, unambiguous and most widely understood) names. The 
present contribution should be considered as a compilation 
from the most commonly used handbooks in which the 
names of rocks are frequently used. This is also why the 
origin or genesis of major rock types is mentioned briefly in 
the present contribution, as an aid to understanding which 
class of rock is dealt with in a text that has to be edited. The 
geological framework that determines the name should 
thus become less obscure for editors not educated in the 
earth sciences. 

There are three main groups of rock on Earth: igneous, 
sedimentary, and metamorphic. Together they constitute 
almost the entire crust of the earth. A fourth component 
consists of material that comes from other bodies in 
space. However negligible in quantity, the interesting 
characteristics of such space-derived material (not only 
meteorites but also, and often even more interesting, man-
picked samples from the Moon and analyses of rocks 
made on the Moon and on Mars by robots) make some 
knowledge of this type of rock essential for editors who 
deal occasionally with geology. 

The present contribution deals with igneous rocks only; 
sedimentary and metamorphic rocks are dealt with in 
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Chapters 2.9 and 2.10, respectively, of this Handbook. A 
few remarks on meteorites are included in Chapter 2.9 on 
the nomenclature of sedimentary rocks. 

Subdivision of igneous rocks 
Rocks formed by the crystallization of minerals as a 
consequence of the cooling of magma are called igneous 
rocks. Magma is the hot, highly viscous material in the 
Earth’s interior. Because of the high temperature in the 
Earth’s mantle, this viscous magma forms convection cells. 
This implies that magma goes downwards or upwards, most 
rapidly at the boundaries between the convection cells. 
Under specific conditions, rising magma can escape from 
the convection cells and move further upwards into the 
Earth’s crust. It can stop on its way upwards, and the upward 
decrease in temperature may then cause crystallization of 
the magma, still fairly deep in the Earth. It can, however, 
occasionally also reach the Earth’s surface and flow out 
before cooling (volcanism); the outflowing mass is called 
lava. Because of this difference between magma and lava, 
the term ‘magmatic rocks’ as a synonym for ‘igneous rocks’ 
should be avoided. 

The characteristics of igneous rocks depend mainly on 
two factors: the chemical composition of the magma or 
lava, and the depth of crystallization. The latter parameter 
influences the size of the crystals formed, as cooling at great 
depth (and thus higher temperatures) takes more time and 
thus results in larger crystals than shallower cooling. As 
a consequence, three main groups of igneous rocks are 
distinguished: plutonic (deep), hypabyssal (intermediate) 
and effusive (from lava). The term ‘volcanic rocks’ should 
be avoided as a synonym for the last-mentioned group, as 
volcanic rocks include those formed by magma that cooled 
inside the volcanic vent and thus never reached the Earth’s 
surface while still molten. 

Plutonic rocks 
Plutonic rocks, sometimes called ‘abyssal rocks’, can become 
exposed by later uplift and subsequent erosion of the 
overlying rocks. Cooling at great depth commonly requires 
relatively thin magma bodies, which consequently form 
thin rock units. These may represent horizontal intrusions 
(sills), disc-shaped bodies (lopoliths), lens-shaped bodies 
(laccoliths), and ring intrusions caused by the subsidence 
of magmatic masses underneath. If the crystallized body 
is more or less equidimensional rather than a thin unit, the 
term pluton is used; large plutons in mountain ranges are 
called batholiths. 

Plutonic rocks are primarily subdivided according to the 
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amount of silica they contain, being distinguished as silica-
oversaturated, silica-saturated, or silica-undersaturated 
rocks. In each of these groups, specific types are 
distinguished primarily by their mineral content. 

In silica-oversaturated rocks, the name depends 
on the ratio of the minerals quartz (q) and potassium 
feldspar (f). With strong oversaturation, the names quartz 
granite (where q:f>2) and quartz granodiorite (q:f<2) are 
used. If oversaturation is less extreme, the names alkali 
granite (q:f>9), granite (9>q:f>2), adamellite (2>q:f>1:2), 
granodiorite (1:2>q:f>1:9), and quartz diorite (q:f<1:9) are 
used. Each of these types may be subdivided according to 
the other dominating minerals (biotite granite), texture 
(rapakivi granite), or source area (Bar Andlau granite). 

In silica-saturated rocks (with only 0–15% of quartz), it is 
the type of feldspar that determines the name. If potassium 
feldspar predominates, the rock is called syenite. If the 
amounts of potassium feldspar and plagioclase (another 
variety of feldspar) are roughly the same, the rock is named 
syenodiorite or syenogabbro, depending on the type of 
plagioclase. A predominance of plagioclase results in the 
rock name diorite if the plagioclase has an intermediate 
acidity (oligoclase to andesine) or gabbro if the plagioclase 
is basic (labradorite to anorthite). 

Silica-undersaturated plutonic rocks are fairly rare. They 
are commonly formed by fractionalized crystallization of 
olivine basalts. They are characterized by the near-absence 
of quartz and by the presence of minerals that may replace 
feldspars. The most common species of these minerals 
(foids) are nepheline, analcime, sodalite, and noseane. 
Many of the rocks in this category resemble silica-saturated 
rocks but with foids instead of feldspars. The names can 
indicate this situation (for example, nephelinesyenite). 

Plutonic rocks contain a fourth (rare) category, of 
extremely basic character. These so-called ultramafic rocks 
contain sometimes only one or two minerals and these 
give their names to the rock (for example, pyroxenite, 
hornblendite, and peridotite). Peridotite-like rocks that 
contain a little olivine and chromite are called dunites. This 
is a geologically important rock type because some dunites 
represent material from the Earth’s mantle. A peridotite-like 
rock containing some mica minerals is called kimberlite. 
This rock type is important because it is the host rock of 
many diamonds. 

Hypabyssal rocks 
Hypabyssal rocks can be formed at all depths (though 
not at the Earth’s surface) but most commonly above the 
depth where plutonic rocks are formed. They are formed 
by crystallization of magma in veins that may be dozens of 
metres wide, which the magma usually creates by finding 
a way through zones of weakness in the overlying rocks 
under the influence of pressure exerted by magma rising 
from a deeper level. Hypabyssal rocks thus occur commonly 
around and on top of plutons and comparable bodies. 

Their genesis implies that most hypabyssal rocks 
resemble plutonic rocks in composition, so they can range 
from silica-oversaturated to ultramafic, but the commonly 
faster crystallization of hypabyssal rocks usually results in 

smaller crystals than in plutonic rocks. On the basis of the 
crystal size, four main categories of hypabyssal rocks are 
distinguished: porphyries, pegmatites, lamprophyries, and 
aplites. 

Porphyries are characterized by large crystals (so-called 
phenocrysts) that float in a mass of smaller crystals 
(matrix). Pegmatites have a coarse to very coarse character 
but the phenocrysts are, as a rule, smaller than those in 
porphyries. Lamprophyries contain medium- to fine-sized 
crystals and are commonly dark in colour. Aplites show only 
small crystals. These four types commonly represent the 
crystallization history: porphyries are formed the closest 
to plutons, whereas aplites form from the last fluid that 
remains from the magma after minerals have crystallized 
successively, in an order according to their melting point. 
In a very last phase, minerals such as vein quartz can be 
formed from the watery solutions that still remain. Such 
veins can also contain native gold and silver, metals which 
do not form silicate crystals. 

Effusive rocks 
The rising of magma from the interior of the Earth 
is accompanied by decreasing lithostatic pressure. 
Consequently, the gases in the molten magma expand, 
contributing to the sometimes ferocious character 
of volcanic eruptions and sometimes to explosive 
developments at the Earth’s surface. Not all magma 
reaching the Earth’s surface therefore flows out as lava: part 
is thrown into the air. Rocks composed of such particles are 
sometimes considered as igneous rocks but other geologists 
consider them as sedimentary rocks (see chapter 2.9). 

Effusive rocks, like plutonic rocks, are subdivided 
into silica-oversaturated, silica-saturated, and silica-
undersaturated rocks, though the names have little in 
common with their chemical equivalents among the 
plutonic and hypabyssal rocks. A fourth category comprises 
rocks with particular characteristics. Silica-rich (‘acid’ 
or ‘acidic’) lava is very viscous, as the shape of volcanoes 
shows: the cooling lava crystallizes rapidly, so the resulting 
rock masses come to rest close to the volcanic vent, whose 
outlet thus grows higher. The greater the ratio between the 
height and the diameter of a volcano, the more acid, in 
general, the lava. Silica-poor (‘basic’) lava is thin and can 
flow far away, thus resulting in vast plateaus that may cover 
many thousands of square kilometres. 

The most common silica-oversaturated effusive rock 
types are rhyolite (sometimes called ‘liparite’, but this term 
is almost obsolete), which has a composition matching that 
of granite; dacite, which is comparable to granodiorite; and 
rhyodacite, which is the equivalent of adamellite. A specific 
type of rhyolite is obsidian, a glass-like black variety. 

The commonest silica-saturated effusive rock type is 
basalt, which is the equivalent of gabbro. A glass-like variety 
is called tachylite. Small crystals of the mineral olivine are 
often found in basalt, which in this case is called ‘olivine 
basalt’. Other common rock types of this category are 
trachyte (the equivalent of syenite) and andesite (comparable 
to diorite). The commonest silica-undersaturated effusive 
rock is fonolite (the equivalent of nephelinesyenite). Some 

rocks in this category consist largely of one mineral; in such 
cases the mineral name forms the basis for the rock’s name, 
for example, nephelinite and leucitite. 

A special type of effusive rock is carbonatite, which 
consists almost exclusively of carbonates such as calcite 
and aragonite. Carbonatites should not be confused with 
sedimentary or metamorphic calcareous rocks. 
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