


Magnesite — Magnesium carbonate (MgCO,) (Hurlbut, 1971).

Malachite — Bright green copper carbonate mineral [Cu,CO,(OH),] formed by the
alteration of primary copper minerals (Hurlbut, 1971).

Marcasite — Iron sulfide (FeS,) (Hurlbut, 1971).

Mesothermal — Said of a hydrothermal mineral deposit formed at considerable depth and
in the temperature range of 200°-300°C (Gary and others, 1974).

Metamorphism, regional — Collective term referring to a group of processes that cause
mineralogical and structural changes in solid rocks due to the increased
temperature and pressure caused by burial beneath the earth's surface. Regional
metamorphic processes affect rocks over extensive areas (Gary and others, 1974).

Metasomatism — The process of simultaneous solution of the existing minerals and their
replacement by new minerals of partly or completely different chemical
composition. Metasomatic replacement commonly takes place at constant volume
with little disturbance of the original texture or structure of the rock (Gary and
others, 1974).

Middle Proterozoic — That part of Precambrian time between approximately 1,600 and
900 million years before the present (Geological Society of America, 1983).

Middlings — Intermediate products in the concentration process. Middlings contain
mixtures of ore minerals or mixtures of ore and gangue minerals and must be re-
treated to make a final separation into concentrate and tailings (Richards and
Locke, 1940; Gaudin, 1932; Pryor, 1965).

Minerec — Trade name for collecting agents formed by the oxidation of xanthates
(Richards and Locke, 1940; Tveter and McQuiston, 1962; Pryor, 1965).

Modifiers -- One of several classes of reagents that can be used to intensify the action of
the collector. These include pH modifiers, wetting agents, activating agents, and
precipitating agents (Pryor, 1965; Richards and Locke, 1940).

Muscovite — A hydrated potassium-aluminum silicate [KAI,(AISi;),0)(OH),]. Muscovite
is a colorless mica that is common in granite and in metamorphic rocks. One
variety (sericite) usually occurs as an alteration product of feldspar (a common
rock-forming mineral) or as an alteration of the wall rock in ore deposits (Hurlbut,
1971).
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Muck — Ore or waste rock in a loose heap after it is first broken from the working face
of a mine (Neilson and others, 1955).

Non-polar — Term used to describe molecules where the electrons and the electrical
charges are distributed evenly (Oxford University Press, 1991).

Olivine — A magnesium-iron silicate [(Mg, Fe),(SiO,)] which occurs in dark-colored
igneous rocks (Hurlbut, 1971).

Ore — A naturally occurring material from which a mineral, or minerals, of economic
interest can be extracted at a profit (Gary and others, 1974; Neilson and others,
1955).

Pachuca tank — A tall cylindrical tank with a conical bottom. Compressed air is used to
circulate the pulp in the tank (Pryor, 1965; Peele, 1927).

pH modifiers -- Chemicals used to control the alkalinity or acidity of the pulp. Most
selective flotation processes require alkaline conditions (Pryor, 1965; Richards and
Locke, 1940).

Pine oil — A widely used frothing agent. It is produced from turpentine or from pine
wood by steam distillation or solvent extraction. Pine oil contains a number of
chemical compounds, the most important of which are terpenes and terpene
alcohols. The main constituent is pinene (a terpene with the formula C,H,), and
one of the common alcohols is terpineol (C,,H,,0H). Pine oil produces a small-
bubble froth that breaks down readily on removal from the flotation cell (Richards
and Locke, 1940; Booth and Freyberger, 1962).

Polar — Term used to describe molecules where the electrons are shared unequally
between the atoms in the molecule, creating a separation of electric charges.
Compounds containing -OH, -CN, or -COOH groups tend to be highly polar
unless the molecules are completely symmetrical (Oxford University Press, 1991).

Precambrian — All geologic time older than the Cambrian Period, which began 570
million years. About 90 percent of geologic time falls within the Precambrian
(Gary and others, 1974).

Precipitating agents — Chemicals used to remove interfering ions from the water in the
flotation cell (Pryor, 1965; Richards and Locke, 1940).

Pulp — A mixture of ground ore and water capable of flowing as a fluid (Pryor, 1965).
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Pyrite — Iron sulfide (FeS,) (Hurlbut, 1971).

Pyromorphite — A lead phosphate mineral [Pb,CI(PO,),] formed by the alteration of
primary lead minerals (Hurlbut, 1971).

Pyrrhotite — Iron sulfide mineral (Fe,_,S, with x between 0 and 0.2) with a deficiency of
iron relative to sulfur (Hurlbut, 1971).

Quartz — Crystalline silica (SiO,), an important rock-forming mineral and the most
common gangue mineral in most ore deposits (Hurlbut, 1971; Gary and others,
1974).

Quartzite — A metamorphic rock consisting primarily of quartz and formed by the
recrystallization of sandstone or chert (Gary and others, 1974). See Cressman
(1989) for descriptions of the rocks in the Pine Creek area.

Raise — An inclined opening driven from the lower end to connect with workings on a
higher level (Neilson and others, 1955; Oxford University Press, 1991).

Re-surfacing (or activating) agents — Chemicals used to increase the adsorption of the
collector on the particles of a given mineral or to float a mineral that was
previously depressed (Pryor, 1965; Richards and Locke, 1940).

Rolls (roll crusher; crushing rolls) — A roll crusher consists of iron or steel cylinders
that revolve on horizontal axes in the same plane but in opposite directions, so that
the ore is crushed as the cylinders rotate toward each other (Truscott, 1923; Pryor,
1965, Richards and Locke, 1940).

Rougher cell — The first cell (or group of cells) in the flotation process, where a rough
concentrate is removed from the ground ore. This concentrate is then given further
treatment (cleaning) to produce a higher grade concentrate (Pryor, 1965).

Scavenger cell — The flotation cell (or cells) where the last recoverable fraction of ore is
removed before the material is discarded as tailings (Pryor, 1965).

Scraper — A mechanical device for dragging broken ore to a chute or loading platform,
consisting of a device for collecting and carrying the load and a portable hoist from
moving the ore from where it is loaded to where it is dumped (Peele, 1927).

Selective flotation — Flotation using various chemicals to separate each mineral of
economic interest into distinct products (Pryor, 1965; Richards and Locke, 1940;
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Gaudin, 1932). Selective flotation was used to produce separate lead and zinc
concentrates from the Pine Creek ores.

Shaft — A vertical or steeply inclined opening of limited and uniform cross section used
for reaching underground workings, hoisting materials, and ventilation (Neilson
and others, 1955; Oxford University Press, 1991). Shafts are generally assumed to
be vertical unless designated otherwise (i.e., "inclined shaft").

Siderite — Iron carbonate (FeCO;) (Hurlbut, 1971).

Siltite — As used to describe the rocks in the Pine Creek area, siltite refers to rocks
interpreted to be the metamorphosed equivalents of siltstone. Siltstones have a
dominant grain size between 1/256 and 1/16 millimeter. See Cressman (1989) for
descriptions of the rocks in the Pine Creek area.

Sinker drill — A percussion rock drill best suited for drilling holes pointing downwards
and within 30° of vertical (Peele, 1927; Neilson, 1955). Ingersoll-Rand's
"Jackhammer" was one such drill (Pecle, 1927).

Slimes — 1) "Primary slimes," or extremely fine particles derived from ore, associated
rock, clay, or altered rock. 2) "Secondary slimes," or very finely ground minerals
produced from the ore during the concentration process (Pryor, 1965).

Slusher — A mechanical device for dragging broken ore to a loading platform or ore
chute. A slusher consists of a reinforced slip scraper, which is dragged along the
surface of the ground, and a portable hoist to move the ore from where it was
mined to where it is being loaded (Peele, 1927; Oxford University Press, 1991).

Slusher hoist — A portable or semi-portable hoist for slushing ore. Ingersoll-Rand Co.'s

portable, single-drum Little Tugger hoist was often used as a slusher hoist (Peele,
1927).

Soda ash — Sodium carbonate (Na,CO;). Soda ash will precipitate the calcium ions from
hard mill water, reducing their effect on the flotation process. It also decreases the
floatability of the gangue minerals (Pryor, 1965; Rabone, 1932).

Sphalerite — Zinc sulfide (ZnS), the most important ore of zinc (Hurlbut, 1971).

Stope — An underground opening formed as ore is extracted from a block of ground
(Gary and others, 1974; Pryor, 1965; Neilson and others, 1955).
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Stoper drill (stope-drill; stoper) — A percussion rock drill especially designed for
drilling upward-sloping or overhead holes (Peele, 1927; Neilson and others, 1955;
Oxford University Press, 1991).

Stratabound — Said of a mineral deposit that is confined to a single layer or body of
layered rocks (Gary and others, 1974).

Stratiform — Said of a layered mineral deposit of either sedimentary or igneous origin
(Gary and others, 1974).

Strike — The direction that a structural surface (such as a sedimentary layer or fault
plane) takes as it intersects a horizontal plane (Gary and others, 1974).

Sulfosalt — A class of minerals which contain both metals and semimetals (usually
antimony or arsenic) in combination with sulfur (Hurlbut, 1971).

Surfactant — An agent that acts on the surface of a material. Surfactants modify the
chemical, electrical, or physical properties of the surface of a solid or alter the
surface tension of liquids (Oxford University Press, 1991; Pryor, 1965).

Syngenetic — Said of a mineral deposit that formed at the same time as the enclosing
rocks (Gary and others, 1974).

Table, revolving — Device for concentrating ore by use of water flowing down the
inclined surface of the table. In these designs, the table revolved while the feed
lines for the pulp and the wash water are stationary (Truscott, 1923; Richards and
Locke, 1940).

Table, shaking — Inclined, riffled table that separates ore by a combination of shaking
and downward flow of water as the pulp moves across the table. Variations in
table layout and riffle shape are the major differences between shaking tables made
by different manufacturers (Truscott, 1923; Pryor, 1965).

Table, stationary — Device for concentrating ore by use of water flowing down the
inclined surface of the table. In these designs, the table remains stationary while the
feed lines for the pulp and the wash water move (Truscott, 1923; Richards and
Locke, 1940). :

Tailings — The waste product that is left after the ore minerals have been removed
(Rabone, 1932; Gaudin, 1932).
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Tertiary — Geologic time period covering the time between 66 and 2 million years ago
(Geological Society of America, 1983).

Tetrahedrite — Copper-antimony sulfide (Cu,,Sb,S,;), in which silver, iron, zinc, and
lead may substitute for the copper. Tennantite, a related mineral, contains arsenic
instead of antimony, and all compositions between the two end members are
possible (Hurlbut, 1971). Tetrahedrite is an important silver-bearing mineral in the
Coeur d'Alene district.

Thickener — A device used to remove water from the pulp. The main uses of thickeners
are to increase the solid-liquid ratio of the pulp, to remove fouled water or
chemical solutions from the pulp, to change one chemical solution for another, or
to reclaim most of the mill water before discarding the tailings (Pryor, 1965;
Rabone, 1932; Richards and Locke, 1940).

Terpene — One of group of hydrocarbons related to benzene that have the formula
C,0H,6 and that often occur in the volatile oils of plants. Pinene, the most common
terpene, is the main component in oil of turpentine (Oxford University Press,
1991).

Trommel — A cylindrical, screen-lined, rotating device for separating crushed rock into
oversize (larger than the screen opening) and undersize (smaller than the screen
opening) fractions (Pryor, 1965; Neilson and others, 1955).

Tube mill — A type of crushing mill consisting of a rotating cylindrical barrel. Scrap iron,
iron balls, or pebbles are placed in the barrel to crush the ore, which is fed into one
end of the mill and discharged from the other (Truscott, 1923).

Vanner — A device which concentrates ore by the combined action of flowing water and
oscillatory motion. The ore is carried up an inclined, continuous belt down which
the ore feed and wash water flow. In the Frue vanner, one of the most common
types, the belt vibrates at right angles to the direction of motion (Richards and
Locke, 1940; Truscott, 1923; Pryor, 1965).

Vein — A tabular or sheetlike body of minerals filling a fracture in the host rock (Gary
and others, 1974).

Wetting (or depressing) agents — Chemicals used to prevent certain minerals from
floating (Pryor, 1965; Richards and Locke, 1940).
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Wilfley table — One of the best known types of shaking table. Wilfley tables had tapered
riffles, and the deck (table surface) was vibrated parallel to the riffles (Truscott,
1923; Richards and Locke, 1940).

Winze — An inclined opening driven from the upper end to connect with workings on a
lower level (Neilson and others, 1955; Oxford University Press, 1991).

Xanthates — Important class of collecting agents. Xanthates contain sulfur, a
hydrocarbon radical (commonly C,H;, C,H,, or C,;H,,), and an alkali (usually
potassium or sodium). For example, xanthate Z-3 (Dow Chemical Co)is
potassium ethyl xanthate (C,H;0CS,K). Xanthates work best in an alkaline circuit
with the pH between 7 and 12 (Pryor, 1965; Rabone, 1932; Richards and Locke,
1940).
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