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" |dentification of Minerals and Rocks
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Fig. 10.4 Testng Streaks of Minersis

caction. The diagnostic characteristics of hand
pecimens of some common minerals and

ocks are described in the following paragraphs.

" KEYS TO RECOGNISING MINERALS
<ey MNo. I: Lustre

-verv mineral has either a metallic or a non-
netallic lustre (1.e., reflection of light from
he mineral surface). A metallic lustre is
vpical of a metal, eg., gold, silver, copper,
Juminum, etc. Such minerals are opaque
ind when crushed they vield a powder which
: black or darker in colour than the mineral
tself. Minerals having 2 non-metallic lustre
secome transparent on a thin edge, and when
“rushed they vield a powder which is white or
ighter than the mineral itself. The common
NEs 3T —

Vitreous Quartr, Malachite, Azurite.

_ Barite, Halite, Ti

", Pearhy Mica, Chlorite, Gypsum,
Caleite, Tale, Dalomite

", Adamantine Diamond, Lead, Rutile,
Cinnabar, Carundum

t. Resnous Sphalenite, Wolframite, Sulphur
Sphene .

5. Silky Gypsum

5. Earthy Camotite, Kaolinite, Bauxite

. Grean Crvalite, Serpentine, Scheelite
. Wan Turguoise

Pr. -
acticg) (e

L.
S

Key No. Z: Hardness

Hardness 1s described by Mokhs 15, 4

tale, the softest of all mineral; a5 - * Pl
series and diamond, the hardeys E,’ -
minerals as No. 10, as follows— -

10 Diamond 3.

%  Corundum 4 Fluorit=
% Topaz 3  Caleite
T Quartz 2  Gypsum
6 Feldspar 1 Tale

The scale does not indicate the o
hardness; it onlv means that anv minerg] .o
scratch all those beneath it Some &mi
objects we can use in the feld to test gre—

6.5 Steel File
5.5 Knife Blade, Window Glass
3.0 Copper Coin
2.5 Fingemnail
Ainerals under 1.5 will leave 3 madk o
per; those under 5.5 can be scratched by 2
knife: and those over 5.5 will scratch glass.

Key No. 3: Colour

There are minerals that are rﬁmmb}:r constant
in their colour and are diagnostic of them. =
follows —

1. Yellow Sulphur

2. Pink Feldspar

3. Blue Arurite

4. Green Malachite
3. Brass Chalcopyrite
6. Aubum Apatite

7. Bronze Pyvthotite
5. Black Pitchblende
9. White Kaolinite
Key No. 4: Streak

The colour of a powdered muneral. E‘.I.ul:‘d
streak is obtained by rubbing it against 3 F"'—"‘:
of unglazed porcelain, called streak plate I
diagnostic of some minerals, as follows—

I Indian-red Haematite

2 Black Magnetite, Grjpllltr-'
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1 Greenish Galena

4 Greenish-black Chalcopyrite
5 Gray Chalcocite
b Pale Green Malachite

7 Light Blue Azurite

g Scarlet Cinnahar

9, Orange Realgar
10.Yellow Carnotite
Key No. 5: Cleavage

Crystalline minerals are said to cleave o have
cleavage when they break in definite directions

along smooth surfaces. These are diagnostic of
some minerals as follows —

1. Octahedral Diamond

1. Platy Covellite, Molybdenite

3. Cubic Galena, Halite

4. Scaly Graphite

5. Rhombic Caleite, Dolomite,
Siderite, Magnesite

6. Flaky Mica, Chlorite

7. Diamond-shaped Barite

B. Blocky Anhydrite, Feldspar

Key No. &: Fracture

Minerals that break in wregular directions are

said to fracture. These are also typical of some
minerals—

I Concheidal Quartz, 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 Gold,

1. Hackly

Silver, Cinnabar,
Pyromorphite, Wulfenite
Galena, Copper, Pitchblende,
Wolframite, Malachite, Azurite,
Siderite, Corundum, Lircon,
Camel

2. Heavy

139
3. Medium Chalcopyrite, Cupnite, Pyrite,
Haematite, Magnesite, Gypsum,
Calcite, Tale, Dolomute, Kyanite,
Bauxite, Kaolimite, Quarte
4. Light Graphite, Halite, Stilbite,

Natrolite, Sulphur, Borax,
Opal

SELECTED SPECIMENS OF MINERALS

Anhydrite [CaSO,)

Its composition 15 caleium sulphate but does
not contain water like gypsum. It is found in
veins, cavities (as crystals) and also as evaporate
deposits (Fig. 10.5),

Fig.10.5 Anhydrite

Lustre Vitreous; Pearly (on cleavage)
Cleavage  Blocky

Colour White

Streak White

Hardness  can be scratehed by copper coin
Specific Gravity 2.9 30 FEF

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

It is the common phosphate (calcium
phosphate with hydroxyl, Hourine and chlorine)
that occurs ay accessory minerals in rocks.
It is known as hydroxyapatite when rich in
hydraxyl, fourdpatite when nch i flounne
and chlorapatite when rich in chlorine. Apatite
oeeurs either as transparent, glassy, prismatic or

tabular crystals or as dull, hbrovs or granaba

aggregates (Fig 10.6),

- .

.




Fig 106  Apafite
ol Six-sided
meted M
& Colpur often
Jitreous patchy
lusire
il he::agunal
I white (if pure) but more often
green, brown, yellow or blue
3 White
ape Poor
ure Conchoidal
ness 5
fic gravity  3.1-3.4

ite [(Ca, Mg, Fe, Ti, All, (Si, A),O,]

ne most commeon igneous pyroxene. [t occurs
attered crystals evenly distributed throughout
ic igneous rock, notably gabbro and basaltic

Augite crystallises in the monoclinic system.

curs as prismatic crystals (often twined) and
anular masses (Fig. 10.7).
LT Brown, green or black
ak Colourless
tre: Classy
acity Translucent to apaque
avage Good (2-dimensional at 877
chure Uneven
Fig 10T Augite
Wilreous |ustne _____
T Cleavages

Practical G'W:gmflh}-

Hardness 5.5-6.0)
Specific gravity 3.23-3.52

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

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 monoclinie with tabular or equidimensional
habit (Fig. 10.8).

Fig. 108  Azurite

|

Crystal Transparent

Colour Azure blue

Streak Light blue

Lustre Brilliant (vitreous to adamantine|

Cleavage Complex

Fracture Conchoidal

Hardness 3540 (itis very soft and can
easily be broken to form
gemstones)

Specific gravity 3.77-3.89

Barite [BaSO,|

It is the most common mineral containing
ha_:ium and one of the most common sulphate
minerals. It is heavy and often found as crystals
of enchanting blue colour (F ig. 10.9).

T_:ustre Vitreous

Cleavage Diamond-shaped

Colour Blue, White, slso colourless
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Fig.10.9 Barite

Deamand-shaped
ﬂl.n“

Streak White

Hardness  can be scratched by copper coin
Specihe Gravity 4.5

Haux‘:e [Principal Ore of Aluminium|

Itis a mixture of diaspores [AIO(OH}], gibbsite,
hoehmite and other materials. Within this non-
ervstalline colloidal precipitates, clay, limonite
and partly weathered silicates may be present
(Fig. 10.10).

Fig.10.10  Bauite

Occurrence Earthy and massive
Structure  Nobby

Colour Cenerally grey and white with
reddish brown iron stains
Streak White

Biotite [K(FeMg); (51800, (OH),]

Biotite I.Lp”tﬁs;mn-._mg_glnﬂiun'.-imn-a!uminium-
licate) it a type of mica and occurs as tabular
Pliiﬂ'll:ll'i.u I:I'}'ﬂﬂ]ﬁ \:-'lth scattered grains, scales
and scaly masscs (Fig- 10.11).

e -.—_ﬁ\
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Fig. 10.11 Bsolite
Transparent .
Flaky cleavags
Flexible and
eglaslic sheats
Crystal Monoclinic
Form Scaly
Caolour Black, dark green or brown
Lustre Generally glossy with white streaks

and platy structures

Opaque to transparent

Perfectly 1-dimensional (splits into
thin elastic sheets)

Hardness  2.5-3.0

Crpaciky
Cleavage

Borax [Na,B,0,,10H,0]

It is the most widespread borate (hydrous sodinm
borate), [t occurs in large deposits in the dry beds
of salt lakes in arid and semi and regions. Borax
aecurs as prismatic crystals, crusts and porous
masses (Fig. 10.12).

Crystal MMonoclinic
Colour Usually colourless, white or tinted
Streak White

Fig.10.12 Borax

Iu.'i-lr: Sl |4 Usually white

powdary coating




ih

Lanstre Celassy or resinous

Cdpacity Translucent to opague

Solubihiy Soluble in water producing a
sweel alkaline taste

Hardness 2-2.%

Specthe gravity 1.7

[
Calcite [CaC(),)
It is the most common mineral and the main
constituent of limestone {Fig. 10.13),

Fig.10.13 Calcite

Oceurrence Dog-tooth spar crystals

Crystal Rhombohedral

Colour White or grey but sometimes
colourless or tinted yellow, blue,

green and pink

Acid reaction  Quick effervescence with
hydrochloric acid

Streak White

Lustre Vitreous to earthy

Cleavage Perfectly 3-dimensional

Hardness 3

-.f
Corundum [AlO,]

It is & 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

Crystal Rhomboliedral

Colour Usually colourless brown, red,
blue, white, black, preen and Erey

Streak Colourless

Frﬂ'r_'.l‘l'cu{ C
l?i'.lg_rﬂphl

Fig. 10.14  Corundum

Lustre Brilliant to glossy
Fracture Conchoidal
Hardness 9

Specific gravity 4.0
el
Chalgopyrite [CuFeS,)

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 Brass yellow

Acid reaction  Soluble in nitric acid
Streak Creenish-black
Lustre Metallic

Opacity Opaque

Cleavage Poor

Fracture Uneven

Hardness 3.5-4.0

Specific gravity 4,28

Fig. 10.15 Chalcopyrite
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Galena [PhS|

It is the chief ore of lead. Galena (lcad sulphide)
occurs as crystals (twin) and granular masses
(Fig. 10.19).

Fig. 10.18 Galena

Lead gray, $hiﬂrs
Dull i coaled
Colour
Lustre Metallic
Cleavage Perfectly cubic and
Streak Crey

Specific gravity 7.57 (very heavy)

v
Graphite |C]

Like diamond, graphite consists solely of
crystallized carbon but differs extraordinarily ‘in
calour, hardness, conductivity and crystallisation.
It is often Abrous with sectiles. It can mark paper.
Itis a good conductor and is the maost stable form
of carbon (Fig. 10.20,

our Grey or black

Streak black
Lustre Metallic
Feel Greasy

|

Practical Gegg,ﬂ b
¥

Cleavage | directional scaly fﬂﬂxiblethll
Specific gravity 2.1-2.2

Gypsum [CaSO,, 2H,0]

It is the most common sulphate. Gypgy,
(hydrous caleium sulphate) is of three VaTieties
with distinctive habits —alabaster (massive)
selenite (transparent and foliated) and satingpa;
(fibrous- with silky or pearly lustre). It occurs g
Erismatic and bladed -I:r}fsl*::s ani{ Ehrmm o

llings, radiati regates, clu OF cave
wa]!s%:nd massi:f r:gf forming beds (Fig, 10.2] I

Fig.10.21 Gypsum

Paarly
< Iustri

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

Lustre Silky or earthy

Cleavage Distinet

Hardness 2

Specific eravity 2.3

£
Haematite [Fe,O,]

Itis the major ore of iron. Spectacular haematites
occur as  brilliant black tabular crystals,
commonly foliated. CGenerally three varieties
are recognized —red haematite (as columnar of
Eatlla*lhng masses and fibrous E.iu“ﬂﬁ]_ h’dnf_}' ore
;;::':I?fg :h“ﬁlmﬂﬁﬂ} and earthy or ﬂﬂhﬁ'fﬂ"ﬁ

dirte (as dull vellows i iti ¥
ftfrmj (Fig.10.22) yellowish, or in oolitic, earth)
Crystal Rhiombohedral

Acid 2 ;
e Soluble i concentrated hydro
chlorig acid

rl."i'.ll'_'l‘iu"
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H'HTI-J_H'_-_E:'. : El-—ﬁ- 5
gpecific gravity 5.01

is the pri1lCiP31 [I:nusti.l;ue nt of glass and occurs
,;i.lregulﬂ' grains intergrown with other minerals
. a5 rounded grains or as microscopically

ned specimens of as prismatic cryst !
ﬁined} (Fig. 10.35). rystals (often

o

Crystal Hexagonal

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

Opacity Mormally transparent

Fracture Conchoidal

Hardness 7

Specific gravity 2.65
Fig. 10.35 Quariz

e —— — |

Sides ofen —»

Ciften mn'la.il‘ns"'*
imChgions

T TR

| ===

Taif’{fﬁg,smw{oﬁ}l]

Tale (hydrous magnesium silicate)
foliated, radiating and compact Im:il
a 3-layer cheet structure. Two silicd te
layers enclose an ﬂclnhedml layer |::nw

sctahedral positions ELE 5heet-hﬁl"d35‘:' talc is @

10115, of weakeT 3
bEt:erB licl:r?:nt and feels greasie (Fig- 10.36).
Colour White, green: blue or brown
Streak ‘l.'u"l'ti::i::

r
151;:::?':}- ﬁnfﬁuc:nr to tn_lllﬁpi!"-‘l!t
Cleavage Perfectly | -directiond
Fracturc frregular
Hardness |
Specific gravity 3 5H-2.H3

Topaz [AL{SiO,)(OH.F),]

Topaz (aluminium Auro silicate) is often used as
gemstones. It 13 highly durable and has a high
- dex of refraction. It occurs a3 crystals (column

with striated faces) and as gl'ﬂ.nular

prisms
masses. It is coloutless and brittle (Fig. 10.37).
Crystal Orthorhombic
Streak Pale
Lustre Glossy
Orpacity Transparent
Cleavage Perfectly ]-directional
Hardness
Specific gravi
Wireous usire
Tourmaline

Tourmaline is an aluminium silicate with a very
eomplex chemical formula, It occurs in a wide
variety of colours —rubellite, indicolite, achroite,
dravite, ete. The colours are often zones either
along the length or across the width of the
unigue rounded- triangular crystals. Watermelon
lmnn_lﬂliur has a green r:xleﬁc;r, surrounding furst
4 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
15 a veny fine grained (crvptocrystalline) and dark
coloured (melanocratic) mahe (44-52% silica
content) igneous rock with typical volcanic
texture, very high specihc gravity (2.9-3.1) and
high hardness {cannot be scratched by knife). Itis
very compact and is characterised by conchoidal
fractures. Individual minerals cannot  be
identified by the naked eve. The characteristic
minerals are ealcic-plagioclase, pyroxene and
iron ore with or without olivine. They may be
vescicular or the vescicules may be filled 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 crvstalline interior
which may show radiating contraction eracks.
Two main tvpes of hasalts may be recognized —
tholenttic basalt (rich in clinopyroxenes and poor

in calcium) and alkali basalt (rich in lime and
olivine) {Fig_ 10042,

Coal

It is regarded as 2 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. 1043,

oy Maually
Parous

Conglomerate

Conglomerates are clastic sedimentary ragks
of rudaceous hpe. These are pebbly rocks of
medium to fine in size {over 2 mm in diameter)
These are variegated in colour with moderate
high specific gravity and moderate compactness.
Being mostly of Auvial, glacial and shoreline
origin, these consist of typical mud-free gravels
or their lithified equivalents (ie., grains of quartz,
jasper, feldspar and rock fragments of various
sizes, shapes and colours). The texture is typically
clastic as lithic clasts are the essential constituents.
The pebbles, cabbles, gravels, rock fragments and

. granules are cemented together in a fine-grained

matrix or ground mass of ferruginous (reddish
brown), siliceous I"f:'-ht colour) dr‘gm{l:‘ﬂlﬁ
(muddy odour) and calcareous (reaction with
dilute hydrochloric acid) sediments (Fig. 10.44),

Fig. 10.44 Conglomerate

Dolerite

; i
Dalerites are  the hypabyssal representa t;:w
of the gabbros and basalts. fner grained
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el

¢ former but coarser grained than the later,
They oeCur mastly as dvkes and sills and thew
pture 14 frequently  ophitic o subophitic,
They are dlark Ft:]nnrc{] fmelanocrabic) mahc
et racks with high speeific gravity (2.64-
113}, high hardness and high compactnes,
Feldspar laths are randomly oriented forming
5 CTS-CTOSS -,wmngmm.-n!—tht imterspaces are
filled i by ferro-magnesian minerals m which
paces of cleavage can be scen, As it is prone
1o weatherme, local patches of reddish brown
tint can often be distingiished, Generally bwo
fypes of dolerites are recognised — tholeritic or

art= dolerite (rich in elino and ortho-pyroxene
and caleicplagioclase) and alkali dolerite (rich
in lime b

Gabbro
Gahbros arc  coarsc  of medium  grained,
melanoeratic, mafc and plutonic  igneous

ocks with lagh ‘-|}L'l:i|FIL' gravity l'lr.‘;'—ll:-, I'n_gh
compactness and high hardness. I'he essential
constituents are calcic plagioclase feldspar and
ane or more fermomagnesians like prthopyroxene,
clinopyroxene, olivine, hornblende, efe. Some
gabbros have a subhe
athers have a poikilitic of
which plates of pyroxent
enclose  the crystals @
bhroic instrusions have ®
or layered structures while 2
structures (Fig, 10:43)

dfa'l-granul.'&r texture whi!w:
4 subophitic texture 1t
or amphibole partially
f -|ﬂaginulaﬁr_'. Many
el marked banded
few have orbicular

i

Gneiss

Cneises are medinm eolonred, mederately coane
grained, hard and compact metamorphic rcks of
the highest prade with miedinm specific gravity. It
iv a coarsely erpstalling rck of a granular texturt.
It it typically characterised by alfernate bands of
light ‘and dark colonred mingrals. The lighter
bands are composed of guartz aridl feldspar with
an equant granular habit while the darker hands
are defined by the preferred orientation of flaky

+and platy fermemagnesian mineraly like mica,

amphibole, homblende, augite, ett. iFig: 14).46.

Fig. 10.46 Grngiss

Granite

Cranites are coanc grained (phanentic), light
coloured  (leucucratic), acidic  (=66% silica
content) and holoerystalline plutonic  ignenus
rocks with medium specific gravity (263-1.75)-
They are hard and compact mcks composed
essentially of yuartz, feldspar and mica, usually
with some ferre-magnesian minerals. Feldspar is
identified by its lath shape m which cleavage may
be present, while quartz s identified by its vitreous
lustre and mica by its Aaky habit. Both plagioclase
and mafic minerals tend to form subhedral
crystals while intergranular spaces are oecupied
by anhedral guartz, This tpical interlocking
of grains form the wsual |subhedral-angular)
lexture. Sometimes micrographic  intergrowth
of quartz and feldspar is found. Some of these
are purphyritic, commonly with phenocrysts of
potish feldspar. A few develop rapakivt texture m
which ovoids of potash feldspar are mantled by
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Fig. 1047 Granie

Homblende

lime-bearing plagioclase. Regarding the larger
scaled structures, some have 3 handed or layered
structure. A few on the other hand show an
orbicular structure while high level granitic racks
may develop a drusy structure (Fig. 10.47),

Limestone
Limestones  are  rocks  whose  priman
conshituents are composed dominantly of

aragonite (orthorhombic CaCOQ,) and calcite
(rthombohedral CaCO,). They are very fine
srained, light coloured with moderate specific
cravity (2.5-2.8) very compact but of low hardness
‘casily scartched by a knife or even fingemails).
Texture is typically non-clastic—calcirudite
pebblesized  grain, Eﬂffﬂf&fﬂfff {Sﬂﬂdjﬁiszd
srain), calcisiltite (silt-sized grain} and calcilutite
‘claysized grain). It strongly reacts with ::l:d!&
nd dilute hydrochloric acid. A salient feature is
that most of the limestones are pamculate and

Fig. 10.48 Limestone

Practical Creograpt,

bimodal, ie., they consist initially of relatiy,
large earbonate particles mixed in itk
propartions with carbonate _mud. C”mpﬂ’iiﬁﬂnal
lavering charactensed by different colour hang,
are often present (Fig. 1045}

Marble

Marhles are coarse grained, Iight coloured
rocks with high compactness, low hardness and
medium gpeciﬁc gravity. Tl'lt:.i are pmdueed h!r‘
the metamorphism of limestones and hence
are dominantly composed of caleite. 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 some 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 dvkes
or veins in the plutonic bodies or as marginal
segments to such plutonie intrusions into the
adjoining country rock. They are dominantly
composed of quartz and feldspar and also
contain minerals like tourmaline, fluorite, topaz,
lepidolite, ete. They show a typical interlocking
texture, FPegmatite rminerals are onen

perpendicular to the walls of the dykes and some

Fig. 1043  Martie

dolomile o b
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