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Rock Identification

Introduction

In our everyday lives, we often find confusion between the terms rock and mineral. People will sometimes
use the terms interchangeably since they are both found in the ground. However, they are distinctly different
things. Minerals are solids with a definite chemical composition and crystalline structure. While rocks can be
made of minerals, and therefore have some of these same properties, they can also be made of materials
such as volcanic glass that do not contain a single crystal.

The problem is that we do not have a really clear definition of a rock. Different sources will define the term
rock in a variety of fashions, with each definition leaving out some outlying versions of rock while including
others. For the purposes of this lab, we are going to define rock as any coherent, naturally occurring
substance that is usually composed of minerals.’

What does this definition leave in, and what does it exclude? Granite and limestone are definitely included,
as they are naturally occurring solids that are composed minerals. Some substances that do not have
minerals are also included, such as volcanic glass and anthracitic and bituminous coal. Manmade
substances that look like rocks, such as industrial diamonds and concrete, are not included, as they are not
natural. Water is not a rock since it is not coherent, but glacial ice would be included since it is. Other
people’s definition of rock would exclude some of these and include others. Therefore, before you start
discussing rocks, it is best to come to some understanding as to definition.

While the definition of a mineral is very well set, identifying minerals based upon their physical characteristics
is a tough chore. Identifying major differences between minerals can be quite easy, as say that between the
hardness of gypsum and quartz. However, the small differences between some properties can be mistaken
when impurities and such are added to the system. It takes years and years of experience to develop the
skill to accurately identify most minerals.

Identifying rocks is similarly hard. Just as with minerals, identifying large differences, such as those between
igneous and sedimentary rocks, can be quite easy. However, small differences will complicate a lot of the
process. In this activity, we are going to attempt to make these distinctions between rocks more easily
discernable.
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Rocks are classified into three large families based
upon the rock genesis: igneous, metamorphic, and
sedimentary. Igneous rocks are the simplest type to
explain. They are created when molten lava cools and Fgr“'.'t’“e
hardens. This means that they were the first type of i

rock to appear on this planet after it finished with its

Olivine

Amphibole

molten stage. They are also the most abundant type Rhyolite Andesite Basalt
of rock on the surface of the Earth, comprising over Granite Diorite Gabbro Peridotite

80% of the crustal material. For these two reasons, .
most books discuss it first. Figure 1: Igneous rock types

Igneous rocks are further subdivided into smaller categories based upon their chemical make up and the
location in which they cooled. The chemical backbone of all igneous rocks is silicon dioxide (SiO,). The
different chemical compositions of igneous rock have to do with different metals that will combine with silicon
dioxide. There is a broad spectrum of chemicals that will do this. On one end of the spectrum, we have
igneous rocks that form from sialic magma that is rich in aluminum and potassium. This magma is generally
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light in color and thick. On the other end of the spectrum are rocks that form from simatic magma that is rich
in magnesium and iron. This magma is generally dark in color and rather thin. In between these two
extremes are a variety of rocks that form from magma of varying.

Location matters to the type of igneous rock since it determines crystal size. If magma cools at the surface
of the Earth, it will harden very quickly before crystals have a lot of time to form. This type of rock will
develop either no crystals (glass) or very small crystals that will require the aid of a lens to see. If the
magma cools deep below the surface, it will take a tremendous amount of time to harden, as the surrounding
rock will insulate it. In this scenario, crystals will have a long time to form, which will result in very large
crystals in the rock. We distinguish between these two different types by saying that a rock is volcanic
(cooled at the surface) or plutonic (cooled below the surface)

Neither of these two factors is really quantized, i.e. both of them can change very slightly over a broad range.
However, for classification reasons, we generally place them into a narrow set of groups, as in Figure 1. The
three most commonly seen types of magma are rhyolitic, andesitic, and basaltic. Rhyolitic magma is
derived from the melting of continental crust. Because it is very viscous, it does not flow well through crack
in the crust, and so it rarely makes it to the surface. Thus, rhyolitic magma usually results in granite, which is
the plutonic, large crystal version. Andesitic magma comes from the melting of continental and oceanic
crust, like that found at a subduction zone. The lower viscosity of this magma means that it reaches the
surface more readily than rhyolitic magma. However, it is still thick enough to form steep stratovolcanoes
when it does reach the surface. Basaltic magma comes from the melting of oceanic crust and is the thinnest
of all of the magmas. Its viscosity means that it usually does make it to the surface, resulting in a small
crystal igneous rock called basalt.

Metamorphic

Metamorphic rocks result when pressure, temperature, and chemical conditions produce a change in the
crystalline shape or composition of a rock without actually melting a rock. Pressure can squeeze crystals
along a plane, causing them to re-form so that the rock looks foliated in that direction. Increased
temperature can give the atoms and molecules in the rock greater kinetic energy, allowing the crystals to
grow bigger or change shape without going through a melting phase. Changes in the chemical conditions
can allow new elements to enter the rock and react, changing the crystals atom by atom. Of course, the
amount of change can vary from a small amount to a large amount. If very little change is made, then it is
considered low-grade metamorphism. Greater changes result in high-grade metamorphic rock.

Besides the amount of metamorphism, the type of rock depends upon what the original rock was and
whether the result is foliated or not. The table below lists some of the more common types of metamorphic
rock.

Foliated Metamorphic Rocks

Rock Parent Rock Description
Slate Shale Very fine grained and dense. Splits into thin plates with smooth -
surfaces. Harder than shale. Commonly dark gray. g
Phyllite Shale, slate Microscopic mica flakes give this rock a satiny sheen on foliation fo)
surfaces. Often gray or gray-green. o
Schist Shale, slate, Foliation due to abundance and alignment of elongated or platy >
phyllite, lava, minerals such as micas or hornblende in visible crystals. Quartz, J
coal feldspar, garnet, and corundum often present. Schists are named for | =
mineral content: e.g., garnet biotite schist. '-g_'
Amphibolite Basalts, Black schist composed primarily of aligned amphibole crystals. Often | &
carbonate-rich | shiny on split surfaces. o
muds oy
Gneiss Any rock or A coarse-grained rock characterized by bands of quartz and feldspar
mixture of rock | separated by schistose layers of micas.

Non-Foliated Metamorphic Rocks



Rock Parent Rock Description

Metaconglomerate | Conglomerate | Cobbles and pebbles flattened in a parallel arrangement. Clasts often
high in silica and surrounded by micaceous matrix.

Quartzite Sandstone Composed mainly of fused quartz grains. Extremely durable and
dense. Fractures across original sand grain boundaries. Surface less
abrasive than sandstone.

Marble Limestone Recrystallized calcite. Will react with hydrochloric acid. Usually
massive in structure, and white or pastel in color. Crystal faces
reflect light on freshly broken surface.

Serpentinite Peridotite, Lime green to dark green, dense, massive. Formed by the addition of
basalt water to simatic rocks. Commonly displays slickensides. Closely
related to asbestos.
Eclogite Simatic rock Commonly a granular mass of green pyroxene crystals containing

scattered reddish garnets. Some eclogites are foliated, and some
may be igneous in origin; all are the product of high pressure.
Includes the diamond-bearing rock, kimberlite.

Hornfels Any pre- Dense, rough, fine-grained rock with conchoidal fracture, formed by
existing rock heat alteration without the addition of new chemicals. When scattered
megascopic (visible) crystals are present, their identity is
incorporated into the rock name: i.e. corundum hornfels.

Anthracite Bituminous Black, shiny, hard. Low density. Will not rub off on fingers.

Source: General Geology of the Western United States — A Laboratory Manual by Bassett and O-Dunn, p.
43, Peek Publications, Palo Alto, CA, 1980.

Sedimentary

Sedimentary rock is, quite possibly, the easiest type of rock to understand. It is formed from sediments that
are cemented together in order to form a coherent solid. The different types of sedimentary rocks will
depend upon what sediments are involved and how they are cemented together. Sediments can come
together one of three ways. The first of these is to have smaller pieces of rock come together in some type
of depositional environment, such as a lake, a beach, or an alluvial fan. When they do, the type of rock that
is formed is known as a clastic sedimentary rock. Sediments can also come together from a dissolved state
(ex. chlorine ions in water) when saturation limits are reached and precipitation occurs. This is known as a
chemical sedimentary rock. Finally, plants or animals can pull the dissolved sediments out of solution and
later precipitate them as sediment. This will form a biogenic sedimentary rock.

The cement that is used to hold these sediments together is normally provided by some type of dissolution
process. For chemical sedimentary rocks, this is quite obvious. For clastics, the cement comes from the
local environment. Most depositional environments are local low spots, and thus, are places in which water
will collect. As sediment begins to pile up, pressure causes the sediment grains to be pushed very close
together. Water, which is one of the greatest solvents known, will pick up some dissolved ions as it sits and
moves in between the sediment grains. Some of the dissolved ions will precipitate out and glue the
individual grains together.

There are many different features to sedimentary rock. Different sized sediments will form different types of
rocks. For instance, sand grains that cement together will form sandstone, while small flat clay grains will
form shale. Because organisms that have died can also be moved to the same spot as sediments, one often
finds fossils within clastic and biogenic sedimentary rocks. Yearly or seasonal changes in the types of
sediments that reach a region will show layering within a clastic rock. These and many more factors give the
same type of sedimentary rock vastly different appearances, making rock identification a challenge.

The list below contains most of the common types of sedimentary rock.




Rock Origin Description
Conglomerate | Stream deposition Rounded particles greater than 4 mm cemented by finer material.
Breccia Landslides, grinding Distinguished from conglomerate by the angularity of the particles.
along faults
Tillite Glacial deposition Frequently a mixture of conglomeratic and breccia clasts, in a
siltstone matrix; no layering.
Quartz Dunes, beaches, Particles 1/16 mm to 2 mm cemented together; may be angular or
sandstone sand bars rounded. Small grains of clear quartz, gritty feel.
Arkose Weathered granite A form of sandstone containing considerable feldspar particles.
These will appear white or pink. Particles are usually angular and
may be as coarse as 4 mm.
Graywacke Weathered basalt A form of sandstone containing rock fragments, glass shards, and
altered plagioclase embedded in a clay matrix.
Siltstone Stream deposition, A fine-grain, compact rock intermediate between sandstone and
nearshore marine shale.
Shale Quiet marine, lakes, Particles smaller than 1/256 mm. May show closely spaced
swamps bedding planes. Feels smooth rather than gritty.
Rock salt Desert dry lakes, Crystalline or massive halite. Hardness of 2%.. Commonly white or

marginal marine

pale orange.

Gypsum rock

Same as salt

Massive or granular gypsum. I-lard-ness of 2. White, gray or
pastel.

Chert Chemical precipitate Massive silica. Conchoidal fracture. Hardness of 7. Dark colored
variety is flint. Commonly in limestones.
Limestone Chemical precipitate, | Composed of calcite; hardness of 3. Reacts with hydrochloric
marine, hot springs acid. Usually dense, fine-grained, white or gray. Some is biogenic.
Dolomite Marine mud flats, A form of limestone containing considerable magnesium. Reacts
deep ocean muds sluggishly with cold hydrochloric acid.
Coquina Beaches, reefs Visible calcite shell fragments loosely cemented together.
Chalk Quiet marine White, soft. A form of limestone; reacts vigorously with
hydrochloric acid. Microscopic marine shells.
Diatomite Marine Formed by the deposition of microscopic diatom shells made of
silica. White, low density.
Bituminous Swamps Dark brown or black, low density. Partially decomposed remains
coal of land plants. Often banded.

Source: General Geology of the Western United States — A Laboratory Manual by Bassett and O-Dunn, p.

40, Peek Publications, Palo Alto, CA, 1980.

Activity

In lab this week, we are going to try to identify ten different rocks from their properties. Use the information
listed above and any other resources you might have to identify the ten rocks, and list your findings on the
sheet below. If you would like to have some practice on identifying rocks, we suggest the following tutorial:

http://www.fi.edu/fellows/fellow1/oct98/expert/
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