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Metamorphic Rocks 

• Foliated, gneissose, schistose structures are common 

•Common minerals are quartz, feldspar, mica, calcite etc. 

•Common index minerals are andalusite, sillimanite, 
kyanite etc. 

•Generally hard with interlocking grains 

Classification 

Based on Foliation: 

1. Strongly foliated rocks-  

– breaks easily along the folia due to presence of platy 
minerals. Eg., slate, phyllite 

2. Weakly foliated rocks 

– Foliation rather passive. Eg. Gneiss, migmatite, 
mylonite 

3. Non-foliated rocks 

– Shows massive character eg. Amphibolite, marble 

 Strongly foliated rocks-  

– breaks easily along the folia due to presence of 
platy minerals. Eg., slate, phyllite 

 

 Weakly foliated rocks 

– Foliation rather passive. Eg. Gneiss, migmatite, 
mylonite 
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 Non-foliated rocks 

– Shows massive character eg. Amphibolite, 
marble 

 

Macroscopic study of rocks 

• Igneous Rock 

– Plutonic rocks: granite, gabbro, pegmitite 

– Volcanic rocks: Rhyolite, Basalt, Syenite 

Granite 

Granite is a common type of intrusive, felsic, 
igneous rock which is granular and phaneritic in 
texture. This rock consists mainly of quartz, mica 
and feldspar. A granitic rock with a porphyritic 
texture is sometimes known as a porphyry. 
Granites can be pink to gray in color, depending 
on their chemistry and mineralogy. By definition, 
granite is an igneous rock with at least 20% 
quartz by volume. 

Gabbro 

• Gabbro refers to a large group of dark, coarse-
grained, intrusive mafic igneous rocks chemically 
equivalent to basalt. The rocks are plutonic, 
formed when molten magma is trapped beneath 
the Earth’s surface and cools into a crystalline 
mass. 

• The vast majority of Earth’s surface is underlain 
by gabbro within the oceanic crust, produced by 
basalt magmatism at mid-ocean ridges. 
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Pegmatite 

• A pegmatite is a very crystalline, intrusive igneous 
rock composed of interlocking crystals usually 
larger than 2.5 cm in size; such rocks are referred 
to as pegmatitic. 

• Most pegmatities are composed of quartz, 
feldspar and mica; in essence a granite. Rarer 
intermediate composition and mafic pegmatite 
containing amphibole, Ca-plagioclase feldspar, 
pyroxene and other minerals are known, found in 
recrystallized zones and apophyses associated 
with large layered intrusions. 

Rhyolite 

• Rhyolite is an igneous, volcanic rock, felsic 
(silica-rich) composition (typically >69% Sio2). 
It may have any texture from glassy to 
aphanitic to porphyritic. The mineral 
assemblage is usually quartz, alkali feldspar 
and plagioclase. Biotite and hornblende are 
common accessory minerals. 

Sedimentary Rocks 

• Shale, Siltstone, Limestone, Sandstone, 
Conglomerate, Breccia 

Shale 
Shale is a fine-grained, clastic sedimentary rock 
composed of mud that is a mix of flakes of clay minerals 
and tiny fragments (silt-sized particles) of other minerals, 
especially quartz and calcite.  
The ratio of clay to other minerals is variable. Shale is 
characterized by breaks along thin laminae or parallel 
layering or bedding less than one centimeter in thickness, 
called fissility. Mudstones, on the other hand, are similar 
in composition but do not show the fissility. 
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Siltstone 

• Siltstone is clastic sedimentary rock. As its 
name implies, it is primarily composed 
(greater than 2/3) of silt sized particles, 
defined as grains 2-61microns. Siltstones differ 
significantly from sandstones due to their 
smaller pores and higher porosity for 
containing a significant clay fraction. 

Limestone 

• Limestone is a sedimentary rock composed largely 
of the minerals calcite and aragonite, which are 
different crystal forms of calcium carbonate 
(CaCo3). Many limestones are composed from 
skeletal fragments of marine organisms such as 
coral or foraminifera.  

• Limestone makes up about 10% of the total volume 
of all sedimentary rocks. The solubility of limestone 
in water and weak acid solutions lead to karst 
landscapes, in which water erodes the limestone 
over thousands to millions years. Most cave 
systems are through limestone bedrock. 

Sandstone 

• Sandstone is a clastic sedimentary rock composed 
mainly of sand-sized minerals or rock grains. 

• Most sandstone is composed of quartz and /or 
feldspar because these are the most common 
minerals in the earth’s crust. Like sand, sandstone 
may be any color but the most common colors 
are brown, yellow, red, gray, pink, white and 
black. Since sandstone beds often form highly 
visible cliffs and other topographic features, 
certain colors of sandstone have been strongly 
identified with certain regions. 

Conglomerate 

• Conglomerate is a rock consisting of individual 
clasts within a finer-grained matrix that have 
become cemented together. Conglomerates 
are sedimentary rocks consisting of rounded 
fragments and are thus differentiated from 
breccia, which consists of angular clasts. Both 
conglomerates and breccia are characterized 
by clasts larger than sand  (> 2mm). 
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Breccia 

• Breccia is a rock composed of broken fragments 
of minerals or rock cemented together by a fine-
grained matrix, that can be either similar to or 
different from the composition of the fragments. 

• The word is a load from Italian, and in that 
language indicates either loose gravel or stone 
made by cemented gravel. A breccia may have a 
variety of different origins, as indicated by the 
named types including sedimentary breccia, 
tectonic breccia, impact breccia and 
hydrothermal breccia. 

Metamorphic Rocks 

Slate, Phyllite, Schist, Gneiss, Quartzite, Marble 

Slate 

Slate is a fine-grained, foliated, homogeneous 
metamorphic rock derived from an original 
shale-type sedimentary rock composed of clay 
or volcanic ash through low-grade regional 
metamorphism. It is the finest grained foliated 
metamorphic rock. Foliation may not 
correspond to the original sedimentary layering, 
but instead is in planes perpendicular to the 
direction of metamorphic compression. 

Phyllite 

Phyllite is a type of foliated metamorphic rock created 
from slate that is further metamorphosed so that very 
fine grained white mica achieves a preferred orientation. 
It is primarily composed of quartz, sericite, mica and 
chlorite. 
Phyllite has fine-grained mica flakes in a preferred 
orientation, whereas slate has extremely fine clay flakes 
that achieve a preferred orientation, and schist has large 
mica flakes in a preferred orientation, and schist has large 
mica flakes in a preferred orientation. Among foliated 
metamorphic rocks, it represents a gradation in the 
degree of metamorphism between slate and schist. 
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Schist 

Schist is a medium-grade metamorphic rock with medium to 
large grains of mica flakes in a preferred orientation (nearby 
mica flakes are roughly parallel). Geological foliation 
(metamorphic arrangement in layers) with medium to large 
grained mica flakes in a preferred sheet like orientation is 
called Schistosity.  It is defined by having more than 50% platy 
and elongated minerals, often finely interlayered with quartz 
and feldspar. 
It has a preponderance of lamellar (flat, planar) minerals such 
as micas, chlorite, talc, hornblende, graphite etc. Quartz often 
occurs in drawn-out grains to such an extent that a particular 
form called quartz schist is produced. Schist is often 
garnetiferous. Schist forms at a higher temperature and has 
larger mica grains than phyllite.  

Gneiss 

Gneiss is a common and widely distributed type 
of rock formed by high-grade regional 
metamorphic processes from pre-existing 
formations that were originally either igneous or 
sedimentary rocks. It is foliated (composed of 
layers of sheet-like planar structure). The 
foliations are characterized by alternating darker 
and lighter colored bands, called “gneissic 
banding” 

Quartzite 

Quartzite is a hard, non-foliated metamorphic rock 
which was originally pure quartz sandstone. 
Sandstone is converted into quartzite through 
heating and pressure usually related to tectonic 
compression within orogenic belts. Pure quartzite is 
usually white to grey, though quartzite often occur 
in various shades of pink and red due to varying 
amounts of iron oxide (Fe2O3). Other colors, such 
as yellow, green, blue and orange are due to other 
mineral impurities. 

Marble 
Marble is non-foliated metamorphic rock 
composed of recrystallized carbonate minerals, 
most commonly calcite or dolomite. Geologists 
use the term “marble” to refer to 
metamorphosed limestone; however, stone 
masons use the term more broadly to 
encompass unmetamorphosed limestone. 
Marble is commonly used for sculpture and as a 
building material. 


