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A mineral is a naturally occurring solid with a definite chemical composi-

tion and crystalline structure that is formed through inorganic processes.  Minerals

are literally the foundations of our everyday world.  Not only do minerals make

up the rocks we see around us in the Northeast, they are used in nearly every

aspect of our lives.  The wide variety of minerals found in the rocks of the North-

east, are used in industry, construction, machinery, technology, food, makeup,

jewelry, and even the paper on which these

words are printed.

Luster refers to the appearance of the

mineral surface in reflected light.  Metallic

minerals have a luster like an aluminum pan or

a dull metal like a rusty nail.  Metallic minerals

are vital to the machinery and technology of

modern civilization.  Geologists seek out ores

that contain significantly more metal than is

normal in the crust.  Many metallic minerals

occur in extremely small amounts in the crust.

It is almost always necessary to process ore minerals in order

to get the useful element.  A mineral is called an ore when

one or more of its elements can be profitably removed.  For

example, chalcopyrite, which contains copper, iron and

sulfur, is referred to as an ore when the copper can be profit-

ably extracted from the iron and sulfur.

  Non-metallic minerals do not have the flash of a metal,

though they may have the brilliance of a diamond or the silky appearance of

gypsum.  Generally much lighter in color than metallic minerals, non-metallic

minerals can transmit light, at least through pieces or edges.

What distinguishes a regular mineral from a gem?  Beauty, durability and

rarity of the mineral qualify it as a gemstone.  Beauty refers to the luster, color,

transparency and brilliance of the mineral, though to some degree it is dependent

on the skillfulness of the cut.  Most gems, including tourmaline, topaz and corun-

dum, are durable because they are hard (scratch-resistant).  On the Mohs Scale
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of Hardness, the majority of gemstones are greater than 7.

Hardness is important because it helps us understand

why some rocks are more or less resistant to weathering and

erosion.  Quartz (7 on Mohs scale) is a relatively hard min-

eral, but calcite (3 on Mohs scale) is significantly softer.

Therefore, it should be no surprise that a quartz sandstone is

significantly more resistant to erosion and weathering than a

limestone, the primary constituent of which is the mineral

calcite.  Quartz is a very common mineral in the Earth’s crust

and very resistant due to its hardness and relative insolubility.  Thus, quartz grains

are the dominant mineral in nearly all sands.

A gem’s value is also dependent on the rarity of the mineral.  With limited

supply (commercially or in nature), the value of a gem increases significantly, such

as with rubies or diamonds.  Quartz may have a brilliant luster and be quite

durable, but it is hardly rare.  Therefore, quartz has significantly less value as a

gemstone, though some microcrystalline and colored varieties of quartz are of

moderate value.

Geologists looking for particular minerals do not make haphazard

guesses as to the location of ore bodies.  The occurrence of minerals in the

Earth’s crust is due to the geologic processes that formed certain rock types in a

given area.  An understanding of the environments in which minerals form, the

minerals that make up different rocks, and the geologic history of an area, helps

the geologist to ascertain with a higher probability where minerals of interest are

concentrated.  Metallic minerals are often associated with igneous and metamor-

phic rocks, which typically occur in either very ancient rocks

(Precambrian) or in areas of severe deformation of the

crust (such as where continents have collided)

(Figure 6.2, 6.3).

Non-metallic minerals are

found associated with sedimentary,

igneous and metamorphic rocks of

all ages, and in both deformed and

undeformed crust (Figure 6.2, 6.4).

The apparent concentration of non-

metallic minerals along the east coast
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of the United States reflects the high demand for non-metallic minerals in a

densely populated region that has led to intense mining of the immediate area.

Mineral deposits may be formed in one of several ways: evaporation of

water; crystallization of magma or lava; or the dissolution and later precipitation of

minerals by hot water moving through cracks and openings in the rock well below

the surface.  A mineral is not necessarily restricted, however, to one method of

concentration or environment of formation.  For example, gypsum may form as a

precipitate from evaporating water, but is also associated with volcanic regions

where limestone and sulfur gases from the volcano have interacted.
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