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eaction. The diagnostic characteristics of hand 
pecimens of some common minerals and 
-ocks are described in the following paragaphs. 

Fig. 10.4 Testing Streaks of Minerals 

KEYS TO RECOGNISING MINERALS 

Key No. 1: Lustre 
Every mineral has either a metallic or a non 
metallic lustre (i.e., reflection of light from 
he mineral surface). A metallic lustre is 

ypical of a metal, e.g., gold, siler, copper, 
aluminum, etc. Such minerals are opaque 
and when crushed they yield a powder which 
s black or darker in colour than the mineral 
tself. Minerals having a non-metallic lustre 
pecome transparent on a thin edge, and when 
crushed they yield a powder which is white or 
lighter than the mineral itself. The common 
ones are 

1. Vitreous 

2. Pearly 

3. Adamantine 

4. Resinous 

5. Silky 
6. Earthy 
7. Greasy 

3. Waxy 

Quartz, Malachite, Azurite, 
Barite, Halite, Topaz 
Mica, Chlorite, Gypsum, 
Calcite, Talc, Dolomite 
Diarnond, Lead, Rutile, 
Cinnabar, Corundum 

Sphene 
Gypsum 
Carnotite, Kaolinite, Bauxite 

Key No. 2: Hardness 

Cryolite, Serpentine, Scheelite 
Turquoise 

Hardness is described by Mohs scale. He plae talc, the softest of all minerals as No. series and diamond, the hardest of all minerals as No. 10, as follows 
10 Diamond 

Corundum 
8 Topaz 

Quartz 
6 Feldspar 

3.0 Copper Coin 
2.5 Fingernail 

Key No. 3: Colour 

The scale does not inicate the 
hardness: it onlv means that any mineral can 
scratch all those beneath it Some famlizr 
obiects we can use in the held to test are 
6.5 Steel File 
5.5 Knife Blade, Window Glass 

1. Yellow 
2. Pink 
3. Blue 
4. Green 

Minerals under 2.5 will leave a mark on 
paper; those under 5.5 can be scratched br a 
knife: and those over 5.5 will scratch glass. 

5. Brass 
6. Aubum 

There are minerals that are reasonably constant 
in their colour and are diagnostic of them, s 
follows 

7. Bronze 

8. Black 

5 

9. White 

2 

Sulphur 
Feldspar 
Azurite 

Practical ga 

Apatite 

2. Black 

Apatite 
Fluorite 

Gypsum 1 Talc 

Malachite 

Key No. 4: Streak 

Calcite 

Chalcopyrite 

PyTrhotite 
Pitchblende 
Kaolinite 

Sphalerite, Wolframite, Suiphur, The colour of a powdered mineral, called 
streak is obtained by rubbing it against a piece 

of unglazed porcelain, called streak plate. It is 

diagnostic of some minerals, as follows 
1. Indian-red Haematite 

Magnetite, Graphite 
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3. Greenish 
4. Greenish-black 
5. Gray 
6. Pale Green 
7. Light Blue 
8. Scarlet 
9. Orange 
10.Yellow 

Key No. 5: Cleavage 

1. Octahedral 
2. Platy 
3. Cubic 

Crystalline minerals are said to cleave or have 
cleavage when they break in definite irections 
along smooth surfaces. These are diagnostic of 
some minerals as follows 

4. Scaly 
5. Rhombic 

6. Flaky 

Galena 
Chalcopyrite 
Chalcocite 
Malachite 
Azurite 
Cinnabar 

2. Hackly 

Realgar 
Carnotite 

Diamond 

Key No.6: Fracture 

Covellite, Molybdenite 

2. Heavy 

Galena, Halite 
Graphite 

7. Diamond-shaped Barite 
8. Blocky 

Calcite, Dolomite, 
Siderite, Magnesite 
Mica, Chlorite 

Anhydrite, Feldspar 

Minerals that break in irregular directions are 
said to fracture. These are also typical of some 
minerals 
1. Conchoidal Ouartz, Malachite, Azurite, 

Magnesite, Opal, Tourmaline, 
Beryl 
Gold, Copper 

Key No. 7: Specific Gravity 
It implies how heavy it is with respect to equal volume of water and can be diagnostic of some minerals as follows 
1. Very Heavy 

3. Medium 

4. Light 

Gold, Silver, Cinnabar, 
Pyromorphite, Wulfenite 
Galena, Copper, Pitchblende, 
Wolframite, Malachite, Azurite, 
Siderite, Corundum, Zircon, 
Garnet 

SELECTED SPECIMENS OF MINERALS 

Anhydrite (CaSO] 

Vitreous 
lustre 

Its composition is calcium sulphate but does 
not contain water like gypsum. It is found in 
veins, cavities (as crystals) and also as evaporate 
deposits (Fig. 10.5). 

Pearly lustre 
on cleavage 

Chalcopyrite, Cuprite, Pyrite, 
Haematite, Magnesite, Gypsum, 
Calcite, Talc, Dolomite, Kyanite, 
Bauxite, Kaolinite, Quartz 
Graphite, Halite, Stilbite, 
Natrolite, Sulphur, Borax, 
Opal 

Lustre 

Cleavage 
Colour 
Streak 

Hardness 
Specific 

Fig. 10.5 Anhydrite 
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White 

Vitreous; Pearly (on cleavage) Blocky 
White 

Blocky 
deavage 

Apatite (Ca,(PO),(OH,F,Cl)) 

can be scratched by copper coin 
Gravity 2.9 -3.0 

It is the common phosphate (calcium 
phosphate with hydroxyl, lourine and chlorine) 
that occurs as accessory minerals in rocks. 
It is known as hydroxyapatite when rich in 
hydroxyl, flourapatite when rich in lourine 
and chlorapatite when rich in chlorine. Apatite 
occurs either as transparent, glassy, prismatic or 
tabular crystals or as dull, fibrous or granular 
aggregates (Fig 10.6). 



n looks. 
melted 

Vitreous’ 
lustre 
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vage 
ure 

ness 

our 
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fhc gravity 3.1-3.4 

tre 

Fig. 10.6 Apatite 

acity 
cavage 

White 

ite ((Ca, Mg, Fe, Ti, Al), (Si, Al),0] 

cture 

hexagonal 
white (if pure) but more often 
green, brown, yellow or blue 

he most common igneous pyroxene. It occurs 
attered crystals evenly distributed throughout 

sic igneous rock, notably gabbro and basaltic 
Augite crystallises in the monoclinic system. 

ccurs as prismatic crystals (often twined) and 
ranular masses (Fig. 10.7). 

Poor 
Conchoidal 

Two cleavages 

Vitreous lustre 

Six-sided 

-Colour often 
patchy 

Glassy 

Brown, green or black 
Colourless 

Translucent to opaque 
Good (2-dimensional at 87°) 
Uneven 

Fig. 10.7 Augite 

Often one 
parting 

Hardness 
Specific gravity 3.23-3.52 

Azurite [Cu,(CO), (OH), 

Often 
velvety 

It is the basic copper carbonate with distinctive 
azure blue shades. It occurs only in the oxidized 
portions of copper ore veins. Azurite commonly 
occurs as an earthy material. The crystal system 
is monoclinic with tabular or equidimensional 
habit (Fig. 10.8). 

Light blue streak 

Crystal 
Colour 
Streak 
Lustre 
Cleavage 

5.5-6.0 

Fracture 
Hardness 

Blue 

Practical Geography 

Barite (BaSO,] 

Cleavage Colour 

Fig. 10.8 Azurite 

Transparent 
Azure blue 
Light blue 

Complex 
Brilliant (vitreous to adamantine) 

Conchoidal 

Specific gravity 3.77-3.89 

Vitreous 
lustre 

Conchoidal 
fracture 

3.5-4.0 (it is very soft and can 
easily be broken to form 
gemstones) 

It is the most common mineral containing 
barium and one of the most common sulphat minerals. It is heavy and often found as crystals of enchanting blue colour (Fig. 10.9). Lustre Vitreous 

Diamond-shaped Blue, White, also colourless 
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Vitreous 
lustre 

Streak 
Hardness 
Specific 

Fig. 10.9 Barite 

White 

Bauxite [Principal Ore of Aluminium] 

Earthy lustre 

Structure 

It is a mixture of diaspores [AIO(OH)), gibbsite, 
boehmite and other materials. Within this non 

crystalline colloidal precipitates, clay, limonite 
and partly weathered silicates may be present 
(Fig. 10.10). 

Colour 

can be scratched by copper coin 
Gravity 4.5 

Streak 

Diamond-shaped 
dleavage 

Occurrence Earthy and massive 

Fig. 10.10 Bauxite 

Nobby 

Darker lumps 

Generally grey and white with 

reddish brown iron stains 

White 

Biotite (K(Fe,Mg),(Si,Al)O,(OH),) 
Biotite (potassium-magnesium-iron-aluminium 

silicate) is a type of mica and occurs as tabular 
prismatic crystals with scattered grains, scales 

and scaly masses (Fig. 10.11),. 

Transparent 
sheets 

Pearly 
lustre 

Crystal 
Form 
Colour 
Lustre 

Opacity 
Cleavage 

Hardness 

Crystal 
Colour 

Fig. 10.11 Biotite 

Streak 

Monoclinic 

Vitreous 
lustre 

Scaly 

Borax (Na,B,O,10H,0] 

Flaky cleavage 

Black, dark green or brown 
Generally glossy with white streaks 
and platy structures 
Opaque to transparent 

It is the most widespread borate (hydrous sodium 
borate). It occurs in large deposits in the dry beds 
of salt lakes in arid and semi arid regions. Borax 

occurs as prismatic crystals, crusts and porous 
masses (Fig. 10.12). 

Flexible and 
elastic sheets 

361 

Perfectly 1-dimensional (splits into 
thin elastic sheets) 
2.5-3.0 

Monoclinic 

Fig. 10.12 Borax 

Usually colourless, white or tinted 
White 

4- Usually white 

powdery coating 



362 

Lustre 

Opacity 
Solubility 
Hardness 

Specific gravity 1.7 

Calcite (CaCO,] 
It is the most common mineral and the main 
constituent of limestone (Fig. 10.13). 

Pearly 
lustre 

Occurrence 
Crystal 
Colour 

Acid reaction 

Streak 
Lustre 

Glassy or resinous 
Translucent to opaque 
Soluble in water producing a 
swect alkaline taste 
2-2.5 

Cleavage 
Hardness 

Fig. 10.13 Calcite 

Crystal 
Colour 

May be tinted 

Streak 

or darkened 

Rhombic 

cleavage 

Dog-tooth spar crystals 
Rhombohedral 
White or grey but sometimes 
colourless or tinted yellow, blue, 
green and pink 
Quick effervescence with 
hydrochloric acid 
White 
Vitreous to earthy 
Perfectly 3-dimensional 
3 

Corundum [Al,0,] 
It is a common mineral important as an abrasive 
and also as gemstone (Fig. 10.14). 
Occurrence As pyramids, prisms (often 

rounded into barrel shapes) 
and granular masses 
Rhombohedral 
Usually colourless brown, red, 
blue, white, black, green and grey 
Colourless 

Lustre 
Fracture 
Hardness 

Streak 

Specific gravity 4.0 

Lustre 

Adamantine 
lustre 

Six-sided 

Chalçopyrite [CuFeS,] 

Opacity 
Cleavage 
Fracture 
Hadness 

Fig. 10.14 Corundum 

It is the most important copper mineral and ore 
of copper. Chalcopyrite (copper iron sulphide) 
occurs as tetrahedral or spheroidal crystals (often 
twined) and as granular and compact masses 
(Fig. 10.15). 
Colour 
Acid reaction 

Brass colour ir> 

Brilliant to glossy 
Conchoidal 

Brass yellow 

Greenish-black 
Metallic 

Practical Geography 

Opaque 

Soluble in nitric acid 

Poor 
Uneven 

Specific gravity 4.28 
3.5-4.0 

Triangles on top 

Fig. 10.15 Chalcopyrite 

Rhombic 
parting 

Often tarnished 
iridescent 
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Galena [PbS] 
It is the chief ore of lead. Galena (lead sulphide) 
occurs as crystals (twin) and granular masses 
(Fig. 10.19). 

Lead grey, Shiny 

Dull if coated 

Colour 
Lustre 

Cleavage 
Streak 

Graphite (C) 

Colour 

Specific gravity 7.57 (very heavy) 

Streak 
Lustre 
Feel 

Sectile 

Fig. 10.19 Galena 

Like diamond, graphite consists solely of 
crystallized carbon but differs extraordinarily in colour, hardness, conductivity and crystallisation. It is often fbrous with sectiles. It can mark paper. It is a good conductor and is the most stable form of carbon (Fig. 10.20). 

Greasy feel 

Lead grey 
Metallic 

Often 
fibrous 

Perfectly cubic and 
Grey 

Grey or black 
black 
Metallic 
Greasy 

Fig. 10.20 Graphite 

Cube 

Black to grey 

Cubic 
cleavage 

Scaly 
cleavage 

Flexible 
Scales 

Cleavage 
Specific gravity 2.1-2.2 

Gypsum (CaSO,, 2H 
It is the most common 

Three 
cleavage 

Colour 

Lustre 

Cleavage Hardness 

1directional scaly (flexible scales 

(hydrous calcium sulphate) is of three varieties 
with distinctive habits-alabaster (masive) 
selenite (transparent and foliated) and satinsbar 
(ibrous with silky or pearly lustre). It occurs as 
prismatic and bladed crystals and as fbrous vein 
fllings, radiating aggregates, clusters on cave 

walls and massive rock forming beds (Fig. 10.21). 
Fig. 10.21 Gypsum 

2 

Specific gravity 2.3 

2H,0] 

Haematite [Fe,0,] 

Practical Geography 

Acid reaction 

White or grey but may be 
colourless (in large crystals), 
pink (in alabaster) or brown 
and yellow (in massive beds) 
Silky or earthy 
Distinct 

form) (Fig. 10.22). 
Crystal 

sulphate. Gypsum 

It is the major ore of iron. Spectacular haematites Occur as brilliant black tabular crystals, commonly foliated. Generally three varieties are recognized-red haematite (as columnar or radiating masses and fbrous clusters), kidney oTe (as kidney shaped masses) and earthy or ocherous 

Pearly 
lustre 

haematite (as dull yellowish, or in oolitic, earthy 

Rhombohedral Soluble in concentrated hydro chloric acid 
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Hardness Specific gravity 5.01 

Qu¥rtz |SiO,] 
It is the principal constituent of glass and occurs 

as irregular grains intergrown with other minerals 

or as rounded grains or as microscopically 

grained specimens or as prismatic crystals (often 
twined) (Fig. 10.35). 
Crystal 
Colour 

Opacity 
Fracture 
Hardness 

Sides often 

Specific gravity 2.65 

Often contains 

6-6.5 

taper 

inclusions 

Colour 
Streak 

Hexagonal 

Lustre 

Colourless, if pure, and any 
colour, if not pure 

Normally transparent 
Conchoidal 

Talc (Mg,Si,0,(0H),) 

7 

Opacity 
Cleavage 
Fracture 
Hardness 

Fig. 10.35 Quartz 

.I'l 

lalc (hydrous magnesium silicate) occurs as 

foliated, radiating and compact masses. It has 

a 3-layer sheet structure. Two silica tetrahedral 

layers enclose an octohedral layer in which all 

octahedral positions are flled with magnesium 

lons. Because of weaker 
sheet-bondage, talc is a 

better lubricant and feels greasier (Fig. 10.36). 

White, green, blue or brown 

White 

-Six-sided 

pearly 

Striations 

Conchoidal fracture 

Irregular 

Specific gravity 2.58-2.83 

Translucent to transparent 
Perfectly 1-directional 

Cleavage 

Pearly 
lustre 

Topaz [Al,(SiO,)(OH,F)) 

Streak 
Lustre 

Fig. 10.36 Talc 

Opacity 

Topaz (aluminium fluro silicate) is often used as 

gemstones. It is highly durable and has a high 

index of refraction. It occurs as crystals (column 

prisms with striated faces) and as granular 

masses. It is colourless and brittle (Fig. 10.37). 
Orthorhombic 

Crystal 
Pale 

Tourmaline 

Glossy 
Transparent 

Cleavage 
Hardness 
Specific gravity 3.49 

Perfectly l-directional 
8 

Fig. 10.37 Topaz 

Vitreous lustre 
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Sectile 

Flexible 
plates 

One Cleavage 

Tourmaline is an aluminium silicate with a very 

complex chemical formula. It occurs in a wide 

variety of colours-rubellite, indicolite, achroite, 

dravite, etc. The colours are often zones either 

along the length or across the width of the 

unique rounded- triangular crystals. Watermelon 

tourmaline has a green exterior, surrounding hrst 

a white zone and then a red core. The jet black 



372 

SELECTED SPECIMENS OF ROCKS 

Basalt 

Basalts make up over 98% of all volcanic rocks. It 
is a very fine grained (cryptocrystalline) and dark 
coloured (melanocratic) mafc (44-52% silica 
content) igneous rock with typical volcanic 
texture, very high specific gravity (2.9-3.1) and 
high hardness (cannot be scratched by knife). It is 
very compact and is characterised by conchoidal 
fractures. Individual minerals cannot be 
identified by the naked eye. The characteristic 
minerals are calcic-plagioclase, pyroxene and 
iron ore with or without olivine. They may be 
vescicular or the vescicules may be flled with 
secondary minerals forming amygdales and 
thereby giving rise to amygdaloidal structure. 
The basaltic magma which erupted under water 
forms pillow-like masses giving rise to a basaltic 
pillow lava. The individual pillows have a glassy 
crust and a more or less crystalline interior 
which may show radiating contraction cracks. 
Two main types of basalts may be recognized 
tholeiitic basalt (rich in clinopyroxenes and poor 
in calcium) and alkali basalt (rich in lime and 
olivine) (Fig. 10.42). 

Coal 

It is regarded as a sedimentary rock because it is found in layers or beds. It is lighter in weight, black in colour and often friable. It has banded structure (Fig. 10.43). 

Usually has 
green inclusions 

Fig. 10.42 Basalt 

Usually 
porous 

Banded 

Cement 

Practical Geography 

Conglomerate 
Conglomerates are clastic sedimentary rocks of rudaceous type. These are pebbly rocks of medium to fine in size (over 2 mm in diameter). These are variegated in colour with moderate to 
high specific gravity and moderate compactnes. Being mostly of fuvial, glacial and shoreline 
origin, these consist of typical mud-free gravels 
or their lithified equivalents (i.., grains of quartz, 
jasper, feldspar and rock fragments of various 
sizes, shapes and colours). The texture is typicaly 
clastic as lithic clasts are the essential constituents. 
The pebbles, cobbles, gravels, rock fragments and 
granules are cemented together in a fine-grained 
matrix or ground mass of ferruginous (reddish 
brown), siliceous (light colour) argillaceous 
(muddy odour) and calcareous (reaction with 
dilute hydrochloric acid) sediments (Fig. 10.44), 

Dolerite 

Fig. 10.43 Coal 

Fig. 10.44 Conglormerate 

Mineral or 
rock fragment 

Dolerites are the hypabyssal 
representatives 

of the gabbros and basalts, finer grained than 



ldentifcation of Minerals and Rocks 

the forner but coarser grained than the latter. Gneiss 
They occur mostly as dykes and sills and their 
sture is frequently ophitic or subophitic. 
Thev are dark coloured (melanocratic) mafc 
igneous rocks with high specific gravity (2.64-
312), high hhardness and high compactness. 

Feldspar laths are randomly oriented forming 
a criss-cross arrangement-the interspaces are 

flled up by terro-magnesian minerals in which 
traces of cleavage can be seen. As it is prone 
to weathering, local patches of reddish brown 
tint can often be distinguished. Generally two 

types of dolerites are recognised-tholeitic or 
dolerite (rich in clino and ortho-pyroxene quartz 

and calcicplagioclase) and alkali dolerite (rich 
in lime). 

Gabbro 

Gabbros are 
or medium grained, 

melanocratic, mafic and plutonic igneous 

rocks with high specific gravity (2.9-3.2), high 

compactness and high hardness. The essential 

constituents are calcic plagioclase feldspar and 

one or more ferromagnesians like orthopyroxene, 

clinopyroxene, olivine, hornblende, etc. Some 

gabbros have a subhedral-granular texture while 

others have a poikilitic or a subophitic texture in 

which plates of pyroxene or amphibole partially 

enclose the crystals of plagioclase. Many 

gabbroic instrusions have well marked banded 

or layered structures while a few have orbicular 

structures (Fig. 10.45). 

Coarse 

Fig. 10.45 Gabbro 

Feldspar 

Pyroxene 

Olvine 

Hornblende 

Gneisses are Imediun colourcd, moderately coarsec 
grained, hard arnd compact metarmorphic rocks of 
the highest grade with nediun specific gravity. It 
is a coarsely crystalline rock of a grarular texture. 

It is typically characterised by alternate bands of 
uh'nd ork coloured minerals. The ighter 

barnds are comnposed of quartz and feldspar with 

an cquant granular habit while the darker bands 

are defined by the preferred orientation of faky 

and platy ferro-magnesian minerals like mica, 

amphibole, hornblende, augite, etc. (Fig 10.46). 

Coarse 
banding 

Granite 
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Fig. 10.46 Gneiss 

Feldspar, 
quartz 

Biotite 
hornblende 

Granites are coarse grained (phaneritic), light 
coloured (leucocratic), acidic (>66% silica 

content) and holocrystalline plutonic igneous 
rocks with medium specific gravity (2.63-2.75). 

They are hard and compact rocks composed 
essentially of quartz, feldspar and mica, usually 
with some ferro-magnesian minerals. Feldspar is 
identifhed by its lath shape in which cleavage may 
be present, while quartz is identifhed by its vitreous 
lustre and mica by its faky habit. Both plagioclase 
and mafic minerals tend to form subhedral 
crystals while intergranular spaces are occupied 
by anhedral quartz. This typical interlocking 
of grains form the usual (subhedral-angular) 
texture. Sometimes micrographic intergrOwth 
of quartz and feldspar is found. Some of these 
are porphyritic, commonly with phenocrysts of 
potash feldspar. A few develop rapakivi texture in 
which ovoids of potash feldspar are mantled by 
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Limestone 

Fig. 10.47 Granite 

constituents 

Feldspar 

Ime-bearing plagioclase. Regarding the larger 
Scaled structures, some have a banded or layered structure. A few on the other hand show 
orbicular structure while high level granitic rocks 
may develop a drusy structure (Fig. 10.47). 

Quartz 

Fig. 10.48 Limestone 

Biotite 

-Hornblende 

Limestones are rocks whose primary 
are composed dominantly of 

aragonite (orthorhombic CaCO) and calcite 
(rhombohedral CaCO). They are very tne 

grained, light coloured with moderate specifc 
gravity (2.5-2.8) very compact but of low hardness 
(easily scartched by a knife or even fingernails). 
Texture is typically non-clastic--calcirudite 
(pebble-sized grain), calcarenite (sand-sized 

grain), calcisiltite (silt-sized grain) and calcilutite 
clavsized grain). It strongly reacts with cold 
and dilute hydrochloric acid. A salient feature is 

that most of the limestones are particulate and 

an 

Calcite 

Rhombic 

cleavage 

bimodal, ie., they consist initially of relativel. 
large carbonate particles mixed in various 
proportions with carbonate mud. Compositional 
layering characterised by different colour bands 

Marble 

Practical Geography 

Marbles are coarse grained, light coloured 
rocks with high compactness, low hardness and 
medium specifhc gravity. They are produced by 
the metamorphismn of limestones and hence 
are dominantly composed of calcite. They 
strongly effervesce with dilute hydrochloric acid. 
Generally, they show an even grained texture. 
Some show a crude foliation due to segregation 
of minor silicate constituents or in some cases a 
parallel alignment of lustrous flakes of graphite 
while sonme bear the imprint of stain in the form 
of lensoid outlines (Fig. 10.49). 

Pegmatite 
Pegmatites are very coarse grained, hard, 
moderately compact leucocratic igneous rocks 
with medium specific gravity. They occur as dykes 
or veins in the plutonic bodies or as marginal 
segments to such plutonic intrusions into the 
adjoining country rock. They are dominantly 
composed of quartz and feldspar and also 
contain minerals like tourmaline, fluorite, topaz, 
lepidolite, etc. They show a typical interlocking 
texture. Pegmatite minerals are oriented 

perpendicular to the walls of the dykes and some 

Calcite or-> 
dolomite 

Fig. 10.49 Marble 

Rhombic 

cleavage 

Often 
banded 

are often present (Fig. 10.48). 
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