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Comparing Igneous, Sedimentary, And Metamorphic Rocks
The three rock types each have a unique appearance that helps to distinguish them.
Igneous Rocks
Igneous rocks have a “crystalline” appearance due to inter-grown mineral crystals formed by
the cooling of magma or lava. Igneous rocks are classified based on texture and mineral
composition.
Common textures of igneous rocks include:
Phaneritic - igneous rocks with crystals large enough to be seen with the naked eye
cooled slowly and are intrusive.
Aphanitic - igneous rocks with crystals too small to be seen with the naked eye cooled
more rapidly and are extrusive.
Porphyritic – a mixture of some large crystals (slow cooling) embedded in a background
of small crystals (rapid cooling).
The mineral composition of igneous rocks may be:
Felsic – lighter colors due to dominant minerals such as quartz and feldspar.
Mafic - darker colors due to minerals rich in magnesium and iron (olivine, hornblende,
augite, etc.)

Sedimentary Rocks
Sedimentary rocks are composed of lithified sediments (small rock fragments or precipitated
materials). Sedimentary rocks can be distinguished from igneous and metamorphic rocks since
they form in layers (or “strata”). Another key feature that sets them apart is their fossil
content. Fossils are rarely found in igneous and metamorphic rocks.
Sedimentary rocks can be classified by three factors: (1) Clastic (or “detrital”) rocks containing
particles from pre-existing rocks, which are classified by particle size and sorting, (2) Organic
rocks made from shells, silica based mineralization (chert), or carbon based development (coal),
(3) Chemical rocks in which the minerals were produced by chemical precipitation. Note that
“bio-clastic” sedimentary rocks include characteristics of the first two categories.)

Metamorphic Rocks
Metamorphic rocks are rocks that have been altered by heat, pressure, or chemical changes.
Metamorphic rocks can have foliated or non-foliated textures. Foliated textures contain
parallel planes of platy minerals and are always associated with metamorphic rocks. Nonfoliated textures do not contain parallel planes, but do exhibit alterations such as the textural
changes due to obliteration of mineral grains. This often produces a crystalline appearance,
which is also found in igneous rocks. Therefore, a process of elimination may be necessary to
distinguish between some metamorphic and igneous rocks.

Directions for Rock Identification
First, divide the rock samples into separate groups of rocks: igneous (4 rocks), sedimentary (3
rocks), and metamorphic (3 rocks). Then, on your worksheet identify the following:
Igneous rocks:

Texture (phaneritic or aphanitic)
Color (light, intermediate, dark)

Sedimentary rocks:

Grain size (small, medium, large)
Grain shape (rounded, angular)
Grain sorting (well-sorted, poorly-sorted)

Metamorphic rocks:

Foliated or Non-foliated

The unknown rocks are:

conglomerate, sandstone, shale, basalt, granite
rhyolite, gabbro, quartzite, gneiss, and schist.

