Minerds--1
GEOLOGY 335 LAB -- MINERAL IDENTIFICATION REVIEW

Thislab isareview exercise on the techniques of minerd identification in hand soecimen. By the study of well-
formed examples of individua minerds, the investigation of rocks thet typically consst of fine-grained
intergrowths of several mineras will be made easier in the succeeding labs.

A.OBJECTIVES

A key objective isto develop a systematic procedure to define the physica properties of amineral and to
utilize this information for identification. At the end of thislab you should be ableto ...

1. Define minerd.
2. Recognize that mineras differ from each other because they have specific physica properties.

3. Ligt, define, and describe the following physica properties of agiven minerd:
a. luger (metdlic vs. nort metdlic)
b. hardness
c. deavage
d. crystd form
e. specific gravity
f. streak

4. Know that color is not adways reliable property to use in identifying aminerd. For example, see
the fluorite display in the case next to Room 111.

5. Ligt in correct order the minerds of Mohs hardness scale, and know how it isused to identify  an
unknown minerd.

B. MINERAL IDENTIFICATION

A mineral isanaturdly occurring, inorganic substance that has an orderly interna arrangement of atoms
and adefinite chemicd composition that may vary within certain limits. Each minera possesses specific
physical properties, many of which are nearly congtant for a particular mineral species. Therefore, the
firg gep in identifying an unknown mineral specimen isto recognize the rlevant physica properties.
Minerds aso possess chemical properties, most of which require sophisticated investigations to define,
but may aid in ther identification. Some Smple tests of chemica properties, such as effervescence of
cdcitein dilute HCI, can be diagnodtic.

Hardness: Hardnessis the resistance that a smooth surface of aminerd offersto abrason. Like many
other physical properties of minerals, hardness is dependent upon crystd structure. The hardnessis
expressed in terms of arddive scale from 1 to 10, each number being represented by a specid minerd.
Thisscale, known as M ohs scale of hardness, isasfollows

Minerd Scde Common Substance
1 Tdc
2  Gypaum 2.5 thumbnal
3 Cdcite 3 penny
4 Huorite
5 Apdite 5 nal
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6  Orthoclase 55 (glass
7  Quartz 7 stresk plate
8 Topaz
9  Corundum
10  Diamond

In determining the hardness of aminerd it is necessary to see which common substances (above) the
minera will scratch and which onesit will not. Some of the common substances above will be provided
for you, and the gaps can befilled in by minerdsin the sudy st after they are identified. The following
should be observed when testing the hardness of aminerd:

1) When testing the hardness of one mineral againgt ancther, the softer minerd may leave amark on the
harder one which can be mistaken for ascratch. However, this mark is not permanent and can be easily
rubbed off, while atrue scratch will be permanent. For example, when chak is rubbed across a
blackboard, amark isleft on the board. This mark, however, is chalk that has rubbed off on the board,
rather than a scratch on the board, and can be easily rubbed away.

2) Some mineras are commonly wegthered on the surface to a substance (commonly a different minerd) that
generdly is somewhat softer than the origind mineral. Therefore, care should be taken to test the
hardness of aminerd. Be sure that you are not testing a weethering rind.

3) When testing the hardness of aminerd againgt that of glass, lay the piece of glassflat on the table, and try
to scratch it with acorner or sharp edge of theminerd. A minerd having a hardness of 7 will cut the glass
readily; hardness 6 minerdswill leave only a dight scratch.

4) When testing the hardness of amineral againg that of anall, try scratching the minera with the pointed end
of the nal. If no scratch is made, find a sharp edge on the specimen and rotate the rall againgtit. A
minerd having a hardness of 7 will cut the nail eesly. Onewith hardness 6 will cut dightly if sufficient
pressure is applied, athough the minera edge may be somewhat crushed. (One should be aware that the
hardness of nalls may vary over arange of types).

Color: Color isone of the most obvious physica properties, but because it can be highly variable, it is one of
the least valuable diagnostic properties. Trace quantities of certain elements (e.g., iron, manganese, etc.) in
the crysta can cause wide variations in color among examples of the same mineral species. Quartz, for
example, has no inherent color of its own, but varies according to the occurrence of these impurities within
itscrygd lattice. Color isreatively congant for most metalic minerds. A good exampleis pyrite, aminerd
that is always brassy yelow.

L uster: Luder refersto the way in which afresh surface of aminerd reflectslight. Many nonmetalic mineras
have aglassy luster. Metallic lugter is characterigtic of metals and sulfide mineras such as pyrite (iron
aulfide) and gaena (lead sulfide). Wesethering of the surface may obscure the true luster. Some minerds
truly have adull "luster”, even on fresh surfaces.

Cleavage: Cleavageisthe tendency shown by many minerals to bresk dong certain well-defined planes that
represent planes of weakness in the bonds that hold the atoms together in the crystdline structure. A planar
surface s0 produced is characterigticaly flat and reflects light to differing degrees depending on the degree of
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perfection of the cleavage; see the figures for examples of cleavage types. Theflat surfaceis called the
cleavage plane, and the orientation of the plane is called the cleavage direction Some mineras have only
one such cleavage direction; the micas are excdlent examples. Notice that although the micas have only one
cleavage direction, this cleavage direction is represented by two pardle planes, one on top of the specimen,
the other on the bottom. The feldspars have two directions of cleavage. A mineral may have 2, 3, 4 or
more directions of cleavage, and there may not be a dominant direction; that is, the minerd might break with
equa ease dong dl deavage directions. This can result in the formation of a gair-step surface that may at
first gppear to be an irregular fracture. Galena, a minerd that has three directions of cleavage in cubic
orientation, and because none of these directions of cleavage is dominant, a Sair-step pattern results. Each
of these "gteps’ representsasde of acube. If such agpecimen isrotated in the light the small pardld
cleavage surfaces will reflect light in the same manner as will the large smooth cleavage surface. An uneven
fracture will not concentrate light in any particular direction, and therefore will not gppear shiny. In minerds
with two or more directions of cleavage, the angles at which the different cleavage directions intersect are
important and diagnogtic. Exact measurements of these cleavage angles are seldom necessary, as careful
esimation is usudly sufficient for determination.

Fracture: In some minerastheinternd bonding is so uniform in strength that there are no planes of weskness
in the crystd dructure. Such minerds do not have cleavage, but instead break or fracture in an irregular
random manner. There are two important types of fracture:

CONCHOIDAL - smooth, curved fracture (like glass).
UNEVEN - rough and irregular surfaces.

Specific Gravity: A measure of the density of aminerd is provided by the "specific gravity”, a comparison
between the weight of a given volume of a minerd and the weight of an equa volume of water that expresses
the dengity of the mineral. Some minerals are much heavier than othersin proportion to their volume,
athough the mgority of common minerds are neither notably light nor heavy. For eementary study, the
dengty can be estimated with sufficient accuracy by "hefting” the specimen. Most common rock-forming
minerds have specific gravities between 2.6 and 2.8. Dengties substantialy above or below this range can
be detected with alittle practice, and the mineras can thereby be classed as heavy (Specific gravity greater
than 3.0), average, or light (specific gravity lessthan 2.3).

Crydgtal Habit: The crystal form of aminera will be indicative of the basic chemica structure thet controls
minera growth and may be ussful in identification. However, many factors control whether a given formative
enviroment will result in the development of well-formed crysds of aparticular minerd.

Other diagnostic properties. taste, feel, magnetic character, etc.

C. MINERAL IDENTIFICATION EXERCISE

This exercise assumes an understanding of the physica properties of minerads as reviewed in the preceding
discusson.

Materids: A set of about 20 minerasis provided for practice in recognition of physica properties. This st
principaly conssts of important "rock-forming” mineras, i.e. those minerds that form the mgjority of rocks
that form in igneous, metamorphic, and sedimentary environments. Some other minerals are included
because they are important from the Texas minera resource perspective.
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See the summary tables for the additiond information on minera properties.

Equipment: Streek plate, smdl glass plate, nail, and acid bottle; alow magnification glass or "hand lens' would
be usful.

Procedure: Thefird step isto evauate the physica properties of the minerds before making any attempt to
name the specimen. Try to develop good identification habits, i. e. a systematic documentation of the
physica properties, instead of operating from a"'recognition” perspective. Enter the number of the specimen
in the first column of awork sheet. Then, determine as many physica properties of the specimen asyou can
and enter them in a second column. 'Y ou are then ready to compare the physical properties which you have
determined with those of the minerals listed in the atached tables. The minerdsin the tebles are liged in
order of increasing hardness. Further subdivision is based on color, stregk, cleavage, etc. Inthisway you
can determine the name of the unknown mineral. Notice which of the physica properties of the minerd
were most important in determining its identity. What were the chief diagnostic properties used in identifying
each minerd?
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Mica

One excellent direction of cleavage. Feldspar
Two good directions
of cleavage at 90°,
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Galena

Three excellent (cubic) cleavage directions.

Homblende (Amphibole) Augite (Pyroxene)

Two good cleavage directions at 124°, Two good cleavage
directions at 93°.
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GEOLOGY 335 -- MINERAL IDENTIFICATION CHECK LIST

Rock-forming Minerals
Quartz (aframework slicate)
Potassum feldspar (K -spar) (aframework slicate)
Magioclase feldspar (Na & Ca) (aframework slicate)
Hornblende (a variety of amphibole)
Augite (avariety of pyroxene)
Olivine (an isolated glicate)
Garnet (an isolated slicate)
Muscovite (a sheet slicate)
Biotite (asheet Slicate)
Tdc (asheet Slicate)
Kaolinite (clay minerd) (a sheet slicate)
Calcite (a carbonate)
Dolomite (a carbonate)

Other Minerals (* = concentrations in Texas)
*Halite (achloride)
*Huorite (afluoride)
*Magnetite (an oxide)
Hematite (an oxide)
*Gypsum (a sulfate)
*Cdedite (asulfate)
Pyrite (a sulfide)
*Gdena (asulfide)
*Cinnabar (asulfide)
*Graphite (one form of a native dement)
*Sulfur (one form of andive dement)




