Classification of Rocks

Depending upon conditions of formation, three kinds of rock are distinguished: primary or volcanic, secondary or sedimentary, and metamorphic rock.

Primary or volcanic rock (magmatic) is the product of solidified magma which has risen from interior of the earth and hardened. 

Secondary or sedimentary rock are formed from volcanic and other rock destroyed under the influence of variation in temperature, water and wind. The products of destruction have been displaced of a quieter current and in basins (seas and lakes) in strata or beds; products of destruction have been also carried from place to place by wind or glaciers. Some minerals and their products of destruction dissolved m water and settled from the water solution with time. Sedimentary rock also contains products of destruction of live organisms of the basins.
Metamorphic rock is the result of consecutive profound changes in the primary and secondary rock occurring under the influence of high temperature and pressure. The physical and chemical processes which de​velop under such conditions affect the chemical and mineralogical com​position of rock, the rock undergoes recrystallisation and changes its structure. This results in the formation of new kinds of rock differing es​sentially from the initial ones.
Rock-Forming Minerals
Most minerals are anisotropic, i.e., some of their physical properties (heat conductivity, linear thermal expansion, optical properties, for ex​ample), vary in different directions (along the crystallographic axes). Un​like crystal bodies, amorphous bodies (for example, opal, tripoli, glass) are isotropic, i.e., their physical properties are the same along all direc​tions.
Some minerals possess cleavage, i.e., they are comparatively easily split (broken) in one or several directions: the planes of split may be flat, brilliant, and they are referred to as the planes of cleavage.
Minerals differ in chemical composition. Below are given brief char​acteristics of the most important rock-forming minerals.
Quartz. The most abundant component of the earth's crust (lithosphere) is free silica (SiO2). Most minerals contain silica in the form of silicates which are chemical compounds of silica and basic oxides. Free natural silica occurs as quartz - one of the minerals most abundant in earth‘s crust and its varieties (rock or mountain crystal, amethyst).

Quartz is crystalline silica. Its crystals have the shape of hexahedral prisms with hexahedral pyramids at the ends. Usually, quartz is opaque, and often of a white milky color. Quartz possesses no cleavage, its fracture is shell-like or conchoidal: the luster of quartz is greasy. It does not combine with bases at room temperature, and does not deteriorate when attacked by acid (except hydrofluoric acid). The specific gravity of quartz is 2.65, and the hardness 7, according to the Mohs's Scale of Hardness. Quartz possesses a high compressive strength of about 20,000 kg/sq cm and offers good resistance to abrasion.

When heated to a temperature of 575°C, quartz passes from the beta modification into the alpha modification (high temperature), increasing in volume by about 1.5 per cent unevenly. At a temperature of 870° quartz starts to pass into tridymite (specific gravity 2.26), considerably increasing in volume (the tridymite mineral crystallizes in thin hexahedral laminae).
At a temperature of 1710°C quartz passes into the liquid phase. Rapid cooling of the molten mass results in the formation of quartz glass -amorphous silica (specific gravity 2.3).

The mineral opal of amorphous structure occurs in nature as silica hydrate (SiO2 *H20). Amorphous silica may react with lime in water at a normal temperature and it is referred to as active silica, whereas crystalline silica (quartz) acquires the ability to react with lime only under the influence of high pressure stream (in an auto-clave) or in the course of fusion.
Alumosilicates. Next to silica, alumina or aluminum oxide (A12O3) is of greatest abundance in the earth's crust. In nature free alumina occurs as the mineral corundum.

Corundum is one of the hardest minerals, ranking ninth in the Mohs's Scale of Hardness. It is used for the manufacture of high-refractory materials, and it is a valuable abrasive, i.e., a material used in engineering for grinding or cleaning by means of abrasion. Accumulation of fine-grained corundum mixed with other minerals (quartz, for instance) are called emery.

In most of other minerals alumina is present as a component of chemical silica compounds and compounds of other oxides. Such com​pounds are known under name alumosilicates.

Of the minerals which are alumosilicates by their chemical composi​tion feldspars are of a greater abundance in the earth's crust; feldspars constitute more than half of mass of lithosphere, by weight. Mica also belongs to this group of minerals.

Kaolinite or aquatic alumosilicalts (AI2 O3 *2SiO2 *2H2 O) is a weath​ering product of volcanic and metamorphic nick. Kaolinile usually occurs as white or colored loose earthy or slab-like masses. Kaolinite is the prin​cipal component of clay. The specific gravity of kaolinite is 2.6 and hardness 1.

Iron-magnesium Silicates. Minerals pertaining to this group are dark colored. Owing to the dark coloring, they are often referred to as dark-colored minerals. The specific gravity of minerals of this group is considerably greater than of other silicates: the hardness of iron-magnesium silicates ranges from 5.5 to 7.5, and they are very tough. When contained in great quantities, minerals of this group impart to rock a dark coloring and high toughness, i.e., a higher impact strength. Pyrox​enes, amphiboles and olivine are the most abundant rock-forming miner​als of the iron-magnesium group.

Pyroxenes, of the family of which augites are most often encountered (alumina pyroxenes), possess a specific gravity ranging from 3.2 to 3.6.

Amphiboles include hornblende of a specific gravity ranging from 3.1 to 3.5. Hornblende is a typical volcanic-rock mineral.

Olivine, a green-colored mineral, is characterized by low stability: it changes under the influence of different reagents (H2 O, O2, CO2), and, when water is added to it, increases in volume and turns into serpentine.

One of the varieties of serpentine is called chrysotile-asbestos or mountain flax, and it is of a fibrous structure. Chrysolite-asbestos consists of thin and strong fibers; it is widely utilized in the asbestos-cement branch of industry and in the production of heat-insulating materials.
Natural Stone Originating from Volcanic Rocks

Principal Kinds of Deep-seated Rock. Among the principal kinds of deep-seated rock utilized in building are granite, syenite, labradorite, gabbro and diorite.

Granite is one of the rocks most abundant in the earth's crust. This complex acid rock consists of 20-40 per cent quartz, 40-70 per cent com​mon potash feldspar - orthoclase, 5-20 per cent of muscovite or more of​ten biotite mica. The principal constituent of granite is orthoclase and that is why granite rock is of a grey, bluish-grey or dark-red color. Granite is of a pronounced grain-crystalline structure.

The volume of weight of granite ranges from 2.600 to 2.700 kg/cu m, compressive strength from 1.000 to 2.500 kg/sq cm and above.
Granites containing more quartz and less mica possess best building qualities. In respect to grain size granite is classified as fine-grained, medium- and coarse-grained.

Fine-grained granite offers a higher resistance to mechanical influence and wears in a more uniform way from abrasion. It offers a higher resistance to weathering, cracks less when heated, as compared with medium- and coarse-grained granite. Granite can be easily dressed, ground and polished, fine-grained granite is widely used for exterior facing of buildings and other structures.
Syenite differs from granite in that it does not contain quartz and, therefore, the total SiO2 content of syenite is smaller than that of granite. In external appearance syenite resembles granite, but the granularity of it structure is not so distinctly pronounced, and it is of a darker coloring. In respect to strength syenite approaches granite, but it exhibits a lower resistance to weathering.

Diorite, a granular massive rock, consists by almost 3/4 of different kinds of feldspar (plagioclases); besides, diorite contains hornblende, augjte, biolite and sometimes quartz (such diorite is referred to as quartz diorite). Diorite is of a grey or duck-green color, its volume weight ranges from 2.800 to 3.000 kg/cu m, and compressive strength from 1.500 to 2.80 kg/sq cm. Diorite is very tough; it can be easily polished and offers resistance to weathering (the latter drops abruptly in the presence of pyrite inclusions). Diorite is mostly utilized for road paving and facing applications.

Gabbro, a basic rock, consists of feldspars (up to 50 per cent, an anorthite is prevailing), augite and olivine. Gabbro is of the granite structure, mostly coarse-grained, of grey-steel, dark-green, brown-green c black color. Its volume weight ranges from 2.900 to 3.300 kg/cu m. The compressive strength of the mineral varies from 2.000 to 3.500 kg/sq cm. Gabbro is utilized for road paving, facing and, similar to other massive volcanic rock, for the production of broken stone.

Labradorite is a mineral belonging to the gabbro family. The principal component of labradorite, the mineral labrador, is distinguished by it characteristic iridescence - a bright play of blue, green, golden colors. Labradorite is used in construction as facing stone.
