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Economic Mineral Deposits and Host Rocks

C. Structural Control:

SiUCrE N eCtonics NN SR FACENWEAtRERRGHp!ay a significant role c

geological time in the passage of

reorientation of postgenetic activity! The features related to mineralization

control are

Most of the residual and placer deposits are of undeformed:type suck
ast Coast Bauxite deposit, India.






Many deposits show varied degrees of deformation, contemporaneous

with formation or as an after-effect.

has occurred. Mineralization often concentrates along

and irregular planes! Magnesite accumulation can be seen along

cuttings|inear Salem Town, Tamil Nadu, India.|The Lennared Shel

Western Australia, is an example of a cavity fillec







3. ol
Directed' compression of the crust, resulting in a semi

plastic deformation, creates folding of strata (fold). The fold

closure, limb in-flex zone, and @xial planes are suitable for
mineral localization. These mineral deposits are often

folded during or after formation, e.g., Sukinda chromite

belt, India.
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occurred are called faults:\Deposits can be faulted with displacement from

millimeters to kilometers, thus creating challenges for exploration. Fault

zones are favorable settings, and localization of mineralized solution for
movement and concentration.







to compressive stress.|A shear zone is a wide region of distribute

shearing In crushed rock mass with widths varying between a fe

centimeters and several kilometers. The interconnected openings of

the shear zone serve as excellent
solutions and subsequent formation of deposits.

The Um EIl Tuyor gold deposi

Eastern Desert, Egypt, Is a shear zone-related mineralization






6. Breccia.

Breccia is commonly used for Clastic sedimentary rocks compose
large sharp-angled fragments embedded in a fine-grained matrix of small
particles or mineral cement. The breccia generated by
magmatic intrusions, and similar forces is called tectonic breccia. The

tectonic breccia zones are represented by crush, rubble, crackle, and
shatter rock mass. Breccia and conglomerate are similar rocks but with a

difference in the shape of larger particles due to the transportation

mechanism. Igneous, flow, or pyroclastic breccias are rocks composed of

ngular fragments of preexisting igneous rocks of pyroclastic debris ejected

y volcanic blast or pyroclastic flow. For example, zinc-copper-gold deposit

Saudi Arabia are hosted in volcaniclastic breccia.



pyroclastic breccias




The plates of continental margin arcs, oceanic lithosphere, and volcanic
island arcs collide and one slides under the other. In the process the heavier
oceanic crust stoops under the lighter continental crust or the volcanic island
arc forming a subduction zone. Formation of the subduction zone is closely
associated with multidimensional tectonic activities like shallow and deep
focuses, earthquakes, melting of mantle, volcanism, rising magma resulting

in volcanic arc, plutonic rocks of ophiolite suites, platinum-chromium-bearing

peridotite-dunite-gabbro-norite, movement of metal-bearing hydrothermal

solution, and metamorphic dewatering of crust.



- The main Chilean porphyry copper belt hosts some of the

largest open-cut copper mines in the world.




There are three kinds of plate tectonic boundaries: divergent,
convergent, and transform plate boundaries.




D. Nature of Mineralization

The nature of

_ that includes

deep-seated magma. The early formed in situ valuable metallic anc

nonmetallic minerals are sparsely







Massive deposits with more than 60% sulfides
(volcanogenic massive sulfide [VMS], volcanic-hosted massiv
sulfide [VHMS] are formed due



SedEx, or Sedimentary exhalative deposits, are ore deposits forme

hydrothermal fluids enter a water reservoir, such as an ocean, and
minerals. SedEx deposits are a major source of minerals including copper, silver ,
gold and tungsten - and the single most important source of lead a




Veins, fissure veins, and lodes are tabular deposits usually formed by
deposition of ore and gangue minerals in open spaces within fault, shear,

and fracture zones.

frequently pinch and swell in all directions. The pinch and swell structure

\
type of deposits pose problems during both exploration and mining

\

Proper delineation of the ore body, dilution control, and plang '

large-scale mining are difficult




The mineralized vein or clusters of veins are exposed to t
surface in many places, and are a good indicator of mineral
exploration. Stringers are large numbers of thin, tiny, and
closely spaced mineralized veins originating from the main

orebody and often described as the stringer zone.






Ladder veins are regularly spaced, short, and transverse fractures
confined wall to wall within dikes or compact rock mass. The
are nearly parallel to each other and occur for considerable d

along the host dike or rock. The fractures are generally form

contraction joints and filled with auriferous quartz or valuabl

mi
matter to form an economic deposit. An example is copper ladder vei

Norway.







Stock work styles of metalliferous deposits are characterized by a

large mass of rock impregnated with a dense interlacing network of

variously oriented irregular ore bearing veins and grouped veinlets.

The stock works are formed by a group of hydrothermal systems of

through the fissured rocks and deposited in the basin. The veins

contain metallic minerals.




The stock work style of mineralization occurs

intrusions. These deposits are especially common with

beryllium, uranium, mercury, and other metal ores. Stock work

mineralization may occur as a separate body or in association with other
styles. A system of working in the ore body, when it lies neither in strata nor

in veins but in solid masses, can be done in chambers or stories_

and tin-rich stock work at Neves Corvo mine, Portugal, and platinum-

palladium-chromite mines at Boula-Nausahi and Sindesar-Khurd zinc-lead-

ilver mine, India.






E. Morphology

resembles stratification of sedimentary metal-bearing hydrothermal solution

through a porous aquifer and deposits ore minerals in the overlying pile of

sedimentary strata of shale and dolomite. These deposits may contain a

significant amount of organic matter and fine pyrite. Some of the world"

largest and most famous

deposits at Sullivan in British Columbia, and zinc-lead-silver deposits

Rajpura-Dariba in India.






Ore minerals in stratabound deposits are exclusively confined within

a single specific _ Stratabound deposits include various

_’

veinlets stringers, and disseminated and alteration zones, strictly

contained within the stratigraphic unit, but which may or may not be

conformable with bedding.

_Mt. Isa-McArthur Basin System of NT, Australia (Mt.

Isa, George Fisher, Hilton, Lady Loretta, Century, and McArthur River),

and the Proterozoic Middle Arravalli System in India (Zawar, Rajpur

ariba, and Rampura-Agucha).






Layered, rhythmic, and bedded types of deposits are formed generally by
deposition and consolidation of sediments that may or may not be
metamorphosed. The type of ore deposit will depend on the composition

transported sediments.
and coal seam. Layered and rhythmic features are also developed during t
differential crystallization and segregation of _magma in

huge chamber over a prolonged time.

consolidation of heavy metal-rich layers are composed of

disseminated sulfides- Au and Ag forming economic mineral deposits.










Porphyry is a diversity of igneous rock consisting
quartz and feldspar scattered in a fine-grained groundmass. The grc
composed of indistinguishable crystals (aphanites as in basalt) or easily dist
crystals (phanerites as in granite
and used as suffix after granite-, rhyolite-, and basalt-porphyry. The porphyry ¢
are formed by A
different stages of
_ The process leads to a separation of dissolved metals into distinct

zones responsible for forming rich deposits of copper, molybdenum, gold, tin, zinc, and

lead in the intrusive rock itself.






aBUIAPIorIERECUISP IAISHAREN The width/thickness range
-is Sukinda




positions. Pipes may be formed by infillings of

breccias in volcanic pipes, e.g., Gopper-bearing breccia pipes’o

Messina, South Africa.




-Kimberlite is the primary source of diamond,

precious gemstone, and semiprecious stones.















A [ESIBEIBIREER s, in effect, a concentration of gold (or
other heavy mineral) at or near its point of release
from the parent rock. In this type of placer the
enrichment results from the elimination of valueless
material rather than from concentration of values brought
in from an outside source

Megatonne, abbreviated as Mt, is a metric unit

equivalent to 1 million (10°) tonnes, or 1 billion
(10° kilograms.
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What are the 3 types of rock?

Extrusive, or volcanic, igneous rocks are formed when
molten hot material cools and solidifies. There are three

main types of rocks: sedimentary, igneous, and
metamorphic.




Three Types of Rock

slgneous rocks are formed from melted rock deep inside
the Earth.

«Sedimentary rocks are formed from layers of sand, silt,
dead plants, and animal skeletons.

*Metamorphic rocks formed from other rocks that are
changed by heat and pressure underground.




What are the 3 main types of igneous rocks?

Igneous Rocks Examples

*Granite. Granite is a hard igneous rock made of clearly
visible crystals of various minerals. ...

sBasalt. Basalt is a dark-coloured, fine-grained igneous
rock. ...

*Pumice. Pumice is a light igneous rock with thousands of
tiny bubbles in them.

Extrusive, or volcanic, igneous rock is produced when
magma exits and cools above (or very near) the Earth's
surface. These are the rocks that form at erupting
volcanoes and oozing fissures.




Disseminated” types of mineralization are formed by crystallization of deep-seated
magma. The geological body in which the ore minerals “usually
metallic” are disseminated or scattered, usually are not visible to the naked
eye, in low concentration as fine grains throughout or part of the host rock.

Or sulfide they are formed in tectonic settings collisional
environments during period of extension and rifting . They are related to precipitation of metals
from hydrothermal solutions. VMS are strata bound lens-like accumulations on or near the sea floor
in association with volcanic activity of sulfide minerals.

are tabular deposit usually formed by deposition of ore and gangue minerals in open spaces
within a fault, shear and fracture zones.

often have great lateral and/or depth extent but which are usually of narrow width that portray veins and stringers.
There are two distinct types Fissure veins and ladder veins. Veins “lodes” are of prime importance to mineral deposits “ores related to
hydrothermal mineralization” . A large portion of the world’s economic deposits of are found in vein “lode” deposits.
are large numbers of thin, tiny and closely spaced mineralized veins originating from the main orebody and often described as “

14
.

Ladder veins” are regularly spaced, short and transverse fractures confined wall to wall within
dikes or compact rock mass. The fractures are nearly parallel to each other and occur for
considerable distance along the host dike or rock.



) tock-work

The “stock work” styles of metalliferous deposits are characterized by a large ma
impregnated by dense interlacing network of variously

oriented irregular ore-bearing veins and grouped vein-lets. Stock works are formed byg
hydrothermal systems of metal-bearing substance

from hot mineralized solutions circulating through the fissured rock or deposited in the basi
veins contain metallic minerals. The stock work style

of mineralization commonly occurs in porphyritic plutonic igneous intrusions.

These kinds of deposits are especially common with platinum-bearing sulfides, copper, go
molybdenum, tin, tungsten, beryllium, uranium, mercury and

other metal ore.

The stock work mineralization may occur as separate body or in association with other style. The or
is mined as chambers or stories when the stock

work style of mineralization occurs exclusively as solid massive form outside the host str
veins. The examples of stock work are disseminated gold-bearing Trinity Mine,

Nevada, copper- and tin-rich stock work at Neves Corvo mine, Portugal, platinum-
hromite mines at Boula-Nausali, India.




Veins are mineral deposits which form when a
preexisting fracture or fissure within a host rock is
filled with new mineral material

Ladder veins are short, rather regularly spaced,
roughly parallel fractures that traverse dikes (tabular
bodies of igneous rocks) from wall to wall. Their width
IS restricted to the width of the dike, but they may extend
great distances along it.

a system of working in ore when it lies not in strata or
veins but in solid masses so as to be worked in
chambers or stories. : a body or tract of rock so charged
with veinlets, nests, or impregnations of ore and especially
tin ore that it can be profitably mined.

Kimberlites & lamproites are unusual igneous bodies
having overall pipe-shaped geometries. Their mode of
formation is only moderately understood because they
have not been observed forming. Kimberlites & lamproites
are known from scattered localities throughout the world -
only some are significantly diamondiferous.




A final class of hydrothermal deposit is called stratiform because the ore minerals
are always confined within specific strata and are distributed in a manner that
resembles particles in a sedimentary rock.

Rhythmic bedding consists of a repeated sequence of beds. Varves are a simple
example of rnythmic bedding. Turbidites are a more complex example of rhythmic bedding.
Rhythmic beds are sometimes called "rhythmites."
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