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1.1 Mining’s Role

1.1.1 Minerals, Rocks and Ore

In the year 1971, the number of known elements amounted to 104. Fifteen of these have been
made only in the laboratory, others may have persisted from the primitive atmosphere, but, by and
large, elements originated from magmas or igneous rocks of the outer rocky shell of the earth. Only
eight elements constitute 98% by weight of the earth’ s crust. These are oxygen, 47%; silicon,
28% ; aluminum, 8% ; iron, 5% ; and sodium, magnesium, potassium and calcium, less than 4%
each. These common elements and the other less common ones are the building blocks of minerals,
of which there are over 2000 varieties.

According to Webster: “A mineral is an inorganic substance occurring naturally in the earth
and having a consistent and distinctive set of physical properties and a composition that can be ex-
pressed by a chemical formula. The term is sometimes applied to organic substances, such as
coal. ” Thus, minerals are precise combinations of elements. Rocks, as distinct from minerals, are
composed of assemblages of minerals.

When minerals are found in sufficient concentration to warrant extraction by mining, the min-
eralized area is considered an ore deposit. The definition of ore is mineral that can be extracted
from the ground at a profit. The economic connotation is implicit in the word ore.

Since most of the useful elements compose such a small percentage of the earth’ s crust, the
occurrence of ore deposits as we know them would not have transpired had not geologic processes

concentrated the elements.
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1.1.2 Professional Terms of Mining

Extensive coverage of the many descriptive terms used in mining may be found in a good min-
ing glossary, such as is available from the Superintendent of Documents, but for convenience a
number of the more common definitions are given here.

Mining may be defined, as by A. B. Cummins, as the act, process or work of extracting miner-
als or coal from their natural environment and transporting them to the point of processing or use.
Mining techniques are applied to extracting metallic minerals, such as ores of gold, copper, lead or
zinc; to fuels, such as coal, anthracite, lignite and tar sands; and to nonmetallic minerals, such as
limestone, sand and gravel, clay and stone, sulfur and salt. These are just a few of the many miner-
als extracted by mining processes.

A mine, therefore, is an excavation made in the earth for the purpose of extracting minerals.
Such excavations may be at the surface or underground, or both surface and underground methods
may be employed.

The selection of mining methods is made to effect the most economic recovery of the minerals
(see Section 6. 1) . Formerly, the type of deposit and the physical characteristics of the deposit and
the enclosing rocks were the dominant factors in selecting the mining method. Today, preservation
of the environment can be equally important in determining the method.

Most base metal deposits are composed of several valuable minerals mixed with waste minerals
called gangue. In mining, the objective is to extract as much of the valuable mineral as possible and
leave behind the waste. The material coming from the mine, called ore, is naturally a combination of
valuable minerals and gangue.

The ore, in the case of metallic deposits, usually is processed at the mine to concentrate the
valuable mineral for shipment to the smelter or other refining facility. The gangue is discarded.

Nonmetallic deposits and fuels, unlike metalliferous deposits, contain more of the valuable
mineral or element than of waste. Nonmetallic minerals, also called indusirial minerals, are pre-
pared at the mine into a finished product, or the prepared mineral may be shipped elsewhere for
additional treatment before being marketed.

Coal usually is washed at the mine to remove to the maximum extent possible slate and other
impurities, and then shipped to the power plant, coke ovens or other consumer. A modern develop-
ment is the construction of power plants at the mine, which have become known as “mine mouth
power plants. ”

There are several types of surface mines. In an open-pit mine, an excavation open to the sur-
face is dug to extract metallic ores ( see Section 6.3). In the typical open pit, digging progresses in
terraces. In a strip mine, the overlying surface material ( called spoil, overburden or waste) is re-
moved to expose a coal bed for digging. A quarry is an excavation for extracting stone, sand or grav-
el. In a placer mine, the valuable material is found on the bedrock beneath gravel in stream beds,
fossil stream beds or flood plains and is recovered by panning, hydraulicking or dredging. Seawater

processing, wherein salt or magnesium is extracted by evaporation or chemical processing, although



