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arc fir're grained
Dcl]lnatitc.t<_Y--

sirlilar to basalt.

TIVIPORTANCE OJI IGNBOUS

is dolerite anci coarse grained example is
I'hc exanrple

ROCKS

T'b-XTL/ITE EXAMPLES
I'lolocrvstalline
l{olohyaline
Vcsicular Vcsicular basa scona

IJT i
\''/(-t

Anrygdaloidal basalt
Basalt

tic basalt.

G|/EOLI-E ROCKS

Latin rvor:d "granunl- grain,'

(irani(es are r:^:^-^^.
i'n,,^,rc .^^r- di.a-_,€rt!qus rock. They are the most comnlon

l:l:f:::.i:::t^::!1.^ I,l:,ulr.rnica and\or hornblende may be present gi"ing"i;ii.;1, 'I!nrica granite or hornolende granitc to tlre rock.
'l'ex t u're

.',>.1i,:l:::

.l i -r..f.:. ,': ..;
' '. t'i ' ;'-!

., ,: : i,;' -lrLl
. -!-!1

Rhyolite is the volc4nic equivalent of granites. It
Qrrartz and alkali fi:ldipar'are chief constituents.
ty1rc of rocks,

't

lj:f:: :i: :: T,ll'idely 
d i sr r il,u r ed r y-pe of i g n eous rocks. rhey usual ly" o

'l ;'_......; il::+#
- ::- : ,t,. '';

:,i r;'.rCSliift'jd. i:
'. .11

OL'sidiari. pitchstone

scaied intnrsions iikc siils. bcsscs. srocks and barhoriths.---------------:--
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rocks with more ot alkali felspars and less
hornblende, augite and 

'some 
accessories

the felspatlroids make tlreir appearance].

:...

is the volcanic oquivalent of syenites. It is firie grained witlr t-,ach1tic textr_rre.
dspar is chief constituent. Phonolite is rzolcanic eqr:ivalent bf nephefine syenites.

-a'imall''brn-o 
u n t of guartz, b i o t i t e, hoi6l end e,

igneous rock of plutcinic origin with a silica percentage ranging

There rnay
F

'rDlORlTE
. aa--, | .'

Diorite is an internrediate
between 52 and66%.';.,=,,,
Diorites are typically rich i . Aikali fblspar is also presenr
ArnOng Other minerals are h \. oxenes Clrtnrl) ic elcn nr^eAnArnong other minerals are h r)'_oxenes. euartz is also present
in,sorne Diorites - known as euartz Diorites.,. ,,:" '
Texttrrg

ure - they are coarse to medium g.rained.

Diorites usually occur as dykes, sills, stocks and sinrilar intrusive
hirge granite nrasses.

bodies or as.lnargins of

. . Viiicanic' Eurrivalents
'-

.i Volcanic equivalents of diorites are .Andesitcs'

?i;ri; 41t1pESITE

the intermediate rocks of volcanic origirr, They are riclr tn
be;1:.::

L1,.,. ". ::-'.',1. -,, .'
'rArrdesircs are known to be the
ifoffir.6f h u ge d imension s,

most abundant vc)iLynic rocks nexl to rii<: basalts andlin
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GABBRO

These arc
I'lagioclase
oxides etc.

I Crturc

Variable, generally granitic
. a^re fiequently observeCl.

BASAI-T \--.-'

of'calcic'

co11e-rgrained, dark colourcd , plutonic igneous rock
(calcic) is rire chicf constituent. other mafic minerals are

- medium to @arse grained holocrystalline. (Reaction iims -'
.1.. -

]l::::^..1: rocks of-bsliy charactcr. They are *n po'rra\- ^..-J srv wrrryvDg\J .

t$ orvrne, rron oxides etc. Tl.ey are most wide spread of all
id;:l or comoact structu.ris.andja

variety of textures invariably fire grained but porphyritic textures are i
Ir4arry 

'iypes 
are distinguished as io dominate'minerals. They are chiefly composed.of .

calcic plag.ioclase, ferrc-magnei;ian minerals like augite, hypeisthene, olivine, ir; oxides ,etc.-'
. Ihey nray occur in vari:ty of brms - 

it i

';.'i' 
',,DOLERITE' \/ . ,;,: ,:, ,

'Dolcritcs 
are typicai 

.hlR+byttul .ieneous rocks. They are roughly equivalent to gabbros ,

on (.)ne lrand and basals on tire other.

l'irc1" itrc clriefly colttprl5sd of calcic plagioclasc (Anorthite, labradoritc) and dark F",M;
rrrirrcf ill like augite, olivinq i6n oxidc ctc.

. *,.U1"U ," r,.ntr,r, graincd rocks. typically-cp
arc of common occurrence. 11icy usually oi"ui

PEGMETITE \-./ . -,.,,\
i)cqntatites are gxceptionally coarse ,rnr":ti;;["ous rocks. They are characteristically
ricli in big crystals of cornponent minerals.

[)cgrnatites vary in thetr nrineralogical composition. Most common varies are similar toqrattites, hence called "granite pegmatite". They consist of felspars (orthoclase,
, associated with them rnay. be.
ritc, wolfrimite, colunrbite| etc.
and hence commonly from the

-'['lrcy 
usually occur in forrn of veins, dYkcs r'rr irrcqrrlar parcnc\ of variable dimensions.

In general, pcgnratites do not shorl, any trpical afe mostly
crlli rsi grainecl and incouigranrrlar.

pcrmalitcs, ciiorite pegmatites;

II

-|

. l' ,-i
'...1
, " .l

I
.a

{

{

I

;
i*

€

I

ir'l:rrr.v' varisties arc knorvn - _eranitc pcgmatites, sr.t:,ritc
e_rceogucd

..:
iJ.

't
| .'.

;j;

!
,::.

i:i*

1.
.''ir

They
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Sinrplc Pcgmatitcs- cltaracterized by goarsc cryr51'1t ol-l'clspaps artd riuariz ortll'

Conrpf cx Pcgnratitcs- Clraracterized by the additional

Uscs- They are generatly the source of rare miner'als, sburc.e of cconornic nriucrals suclr

as itc r!iqq._UeD1!,gls.

CLASSIFICATION OF ROCKS

PLUTONIC HYPABYSSAL

Greater depth
High temperafure, enorrnous pressure, presencc of
Gases, vapours, (volatiles).
e.g. l.Granite,2. Syenite, 3. Gabbro.
Texture- Holocrystalline (=granitic).
Irf ineral constitv.enr-

l. Orthoclase.and quartz (+ plagioclse) +
.. muscovite \ biotite\ hornblende \
: i . tourmaline \ hypersthenr:.

2. Orthoclase + mica\ hornblende.
3. Plagioclase and augite ( F otivine).

Localities
i'Granite- Idar, Balaram, Godhra, Ambaii i

Shallow depth
Tempratur-e + pressure * r'olatiles
c.g. l. Pegmatltq texlure- very
coarse. giained
2. Dolerite, texture - fine grained or
ophitic.
I\{i n c ral' co ns(it uen t

l. Quartz f orthoclase
(+muscovite + tou nnaline)

2. Plagioc.lase + augite.
(+OUvine).

I-ocalitics
l. Pegmati:e - Bihar, Rajastlrap
zrnd Andh'a Pradesh
2. Dcleritc - ltajasthan (An,alii
rcgioL:)

t) scs -

I. Econonrical mincrals-
musiovttc

2. nil

Jrm

i \lt. Abu. Erinpura in Rajasthan.

Uscs-
. l. Consruaion works (granite and like rocks)

tnainll' Ixrnum€nts - rcceive excelleot polislr,
durablc.
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TEXTURES OF IGNEOUS ROCKS
Dcfinition - tle tt:rm texrure has_b9_gn_d_glned_as the mutual relati

ii aqffiil,l=t1rd.iil|p.
Yu!ryrc-looy_ol-J ne_ro€x_

, 
Followin+*"j:::".:j::r^:::,gl:^31_,n" development ofvaries rypes oftextures. i' The process of crystallization.

a Nature of lava (or magnra).
. Cc.,mposition of maqlna. l

:(

t

e

(

-f
t
€

€

{$

'C

-'{
,',.€

l^l

:,:ni,:Y::::::l:""."'!:,_:t:t lts*u may be viscous or mobire Magma may bencn ln some. constltuents and poor in others.

TYPES C,I.'TEXTUITES ' I

l-ll"!!q qt ?1:IS ftlll?ArloN . depending upo' the d.gr"c'of crystalriration
t hree type.s'can ge distingirishcd.

i;#fl*P-1_Yt:i,i,l min;1al constitlents are compt etery cr ysrallized e. g.and likc rocks the'.erm holocrystalline is used.

t
I

tcrm porphyritic is used whcn
glassy. E.g. polphyritic basalt,

.---* B' GRANULARI-I'Y- dt:pending upon the granularity textuibs can be describcd- esibllows J '.'------- -\' . ----"--'-'-:
l' eqaL-EeGrained-- this termed is used *'hen the average size of diffcrent minerals of the
r ocks is more than Slrnlrq-

2. Mediurn Graincrl - hcrc the average grain size is bctween 5 nrnr to I rnm
3. Finc Grained - tlre average size is less than I mm.

--,, 
CI",{BRIC ,'L IOb-

textu
d als

t\\fo

t E,UlggLlg- whcn all nrinerals are uf
Llanrics, sycrtitc

approrirnatel-v equal dinension,

)

lareer or snraller tlran
rri crvsials. follorvinc

,tri (

,:(
,t

{

,i

f

l)'lrcS are f:no'.r;

I I)anidicrnttllri.i:i:-',rii.er.

I ly'p;ciionrcr;th:.- ,' i er: ,ite rock

:rajoritl' of c1,s:als Dcrl^cct in tireir i-orny.6gfidral c:-r,sials

consists of
sorilc aic eulrcdrai. sc)r;;,r: :::-c su'oiiedral and othcrs arc anltcdral
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e_
1 porphyritic is usccl. ().g. pcrpl.ryritic granitc,
te porphyry etc.

l.'.. . Attotr!otnorfhic'rvltert rttost ol'tltecrystals irr the,'o.1. nrq4iii.@i.e- irrclrular
in their crvstal forrns. \-- -

'i :.
lnequigranular textures may further be classifie in to thrce sub tvDes.

. | ''f

ls

r '. P l,'olt(|lttrc: wlten trne
. '.' are found enclose

QTHER TYPES OF TEXTURES.

Directive Textures-
During the formation of locfrocks some minerals are directed as to rhe lJou, of magma or la'a.

" "f 
ti,Ut-o.y-oirnigrr:a. Suclr

ira a--^^-^-. ^f 
-:----l-T-f-s"Tent o.f mine.rals gives rise to directive t"*tur.r. E,;:t{i;fi;;;-ffi,ri;r-

sometimes shows trachytic or trachytoid texture.

Intergrolv th Textu res-
During the formation of rocks sometim.es two or rnore nrirrerats may sinrultaneously

:y^tjltf:.:11tesulti18 in tothe arransement of rnixed crystals. Such in urrung;,n;nii
knolvn by the term intergrowth te>:t-ures. Two types are knor"n under this head.

. : : -- ' I

1.. . . Grar.,,_:.._9^",pJi1 ilt.ergrgwth- when the intergrowth is found rcgular between quartz and
feldspar, it is graphic intergrowth, cr.g. grbphil granite.

2.':.: : Granophyric inter_qrouth- ''rlten the intergrouth is irrt:gular- it IS ternie d as;i ,j' granophylic, e.g-, granophy-re.
,...-i,ii||._t.

,,.i tl .trntergranular'fexturcs-

;i; sa;,irr.r"e! durins crystallizati;1: l*1ff,,r?.^191 
gurlnq crystallization certain crystals are formed a'r an earlicr stage than the.,;. oth'ef., As' a' rgsult f rnav l.ra rrionrrrl n.glnerj.'As a resutt (rnay be iiigonal orpolygonal), and may mass. If the spaces arespaces are:filled up witlr thc cn'stalliine materi4l, the texture is intcrgranurar and u.itlr gliissy nratter it
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Se tlimcn tary Roclis
I

Arenaceous = psammites.
e.g. 3. s lounded]

4. arJ.

Argillaceous : Lutites = petites

[Botf ar.e veiy fine, extremely fine grained.]

Texture: clastic.

a, Bharuch]
a, Jodhpur.
ar,

rk, pillars, columns.

SEDIMENTARY ROCKS.

The.great bulk of all sedimenta

Sedimcnt
being cover
kilometers
lr{rteous r

N
r thcir proccsses o{'fornration, sedimentary rocks areital rocks. Nondcrriral rocks are again sub,divided in

classified in to Detrital and
to rocks of chemical originanl . I.ts of organic q!gi!
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Pl+*r - r\ll--
U u; i t-.1

': 'SEDIMENTARY ROct(..S

,i...,,^^ :.:9lTrFjv_r_"_:Ir ?i. the seconrlary rocki;. This group inctudes
#wlde ,Ipll.uty. of rocks rormed by accimuration, coiipaction and

,. ri,pTo_11:_.]:l-lf sedin ent:s.or organic remains in rhe bodies or water.,.,:t,511"1ii:_.1:r] or seqln enr:i or organic remains in the bodies of water.
1.";n|]" secliments are derivr:d in different ways from Ciffeient sourceS,.
:,-., 

Tft,9reat bulk of all sedimentary rocks are deri'red in form of rock{j': waste from

u :r.,-., .?.1?^_olfii?g ro_gks UV tl-e action of narurat agencies such astlilf *#: 
i^ : 

n l, ! :.:..^ _tl:.._, :_gg_t T " 
n t s a re t ra n s p o r rc d a n d d e p o s i te d

${.9l:-bodfes '' or water; simitarly ro'nu i.ii#a]-,i-:;":.1;;"T''::
H:::?i:lr^": :j^l:iT_"9_-_:_:"aporates. Animar i nd uog"LuiJ rire a lsor iltg cltSu

lgontributes -organic remains in fossilized form. Thus t6"tpio.esses ofiformatlon of_sedirnentary rocks are ever prevailing. Millions of tons of, \rt L\Jl 15 LIh s are berng broken from the rocks -of 
riil-roiphere and$ :1..19^:::_rl^o.of yl'ere.they are beine .o-luif"J ov the toad? 

,!rrv. v- Ltl

,,..,,,, r.rrg I'l€W layers of sgdiments.j -.,.:.. .,.

(Ocrnrse.- > 2 erur,nl.hnSl&_

meJf /Ltnn - A.r|.ro, - 0, O62-J-co,q
r,+.trnC.-

+ e th, .Ja1l h r
'.J --r r-.--l
i -r.r tta|

-1 '-- < +-
by L// 1'a

t/^P.. (2hd
lr,t .j

1q , ',J;'**. -,. -.

^o--'Jg-*
,^ a I ' : a

As
in to
divide

secf imentary rocks are classifiedNondetrital sub
and rocks o

Detiital Rocks- (Clastic

)1i '-:.i,Detrital
forined from

or mechanicalfy formed rocks) :

rocks incfude those sedimentary rocks that have beenp,re-eTisttng rocrc through mechanical actiagents - wi etc. Thei
9ro-s.r_oj:L|and lithification of_the sediments.

,," J:: 
^.1-rr^,:. ^!o-lT,:jt_.:1 

1 j: th "l s u b _ d i v i d ed i n ro fo I I o w i n s;;,;;';J;;,: three

1. ngPl]_e"s oR RL'DACEOUS OR psEpHrrES.

I*L'j:.,+fl: =S**+f;Tg crastic rocks of hsrcrqscrleorrs-
#FHH . 

Jl^"., ":T. : n 
"^ 

e ra i' siz u, o i_ I n " ; ; ;';, 
" 
;r, r*u rtFfifrli

F=,., ,_ 
rn"v- -!v" t"" yf;J"=, ir'l:,,?.::ll':nr:^': alwavs mor e

cobble:sfq-&-!!, aglqes_go io ro mm an c-o-!-blex
. These

g
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.t-l.I

e:g. greccias and

I

are held together bY

Conglornerates.

2.ARENiTESoRAR.ENUCEOUSoRPSAMMITES:
They include medium qrained clastic t"*t- :l

.o,.npoi,ition. iney-FnraOe up of sediments of grain
h - .','
Si :En f Ytura_

;;"iift'';;. Mt;f 
-.o-monrv tn"^ rairs are siljceous (sioz) in f,soae-

-f -^ -^: a-l.ll^ - t,r'nl,r..ldP-q

ffi.g'-Sandstones,Gri[S,Greyw-ackeandArkose. U),ailcL',.doeS 
u

3. ARGILLACEOUS OR LUTITES OR PELITES:
y1e.(:', he+e e,
"aq^11q65.n1 

: '

They inclucte the s made up of sediments

wit-h a,/erage g-ains (between l/16 - U256

rnm are grouped a.s. dstone, clay and :'tltstone'

Non-detrital or Non-clastic or chemically formed rocks :

l-his group includes those sedirnentary rocks-that have been '
m
of

. Non-detrital rocks are gelerally
are clivided in [o two classes :'..".

PRE_C_lPA-f E_S:
on the trir:;rs ,lf cherrrical composition they are turther subdivided

tnto:
i. Siliceous DePostLs:

Chalcedony, Opal, Fint, Chert, Jasper etc'

ii. Carbonate DePosits:
limestone, clolonrites, siderites etc'

iii. Ferruginous D':Posits :

ironoxidesandhydroxides,carbonates,silicatesofiron'Theiron
oresarechemicaIlyprecipitatedhydroxidesofiron.

iv. PhosPhatic DePosits :

Rockphosphates,|imestotlesandSha|esrichinphosphates.
r,. Evaporates :

Gypsum, rock sa|t, Anhydrite, Calcium Carbonates, Borates, rock

cotnP6l

SulPhur, Nitra[es etc'

Organic dePosits:
These are sedimentary rocks in u''hich

played a pronr;nent part in their for'mation'

1. Carbonate Rocks:
Accumullted rernains and skeletons

{
':,1

{
i

I

{

4

animals and Plants have

i,.4
':ii.; 

'

:i;lt*

z

a,

d

{

€

3

material

of sea animals and bY

t2
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:l

activities of some plants. Some limestones are purely organic in
orig!n.

2. Carbonaceous Rocks:
Rich in carbon contents. Raw

_4. Ferruginous Deposits :

Iron deposits formed by action

Miscellaneous deposits.
These'are residual in nature

' of pre-exiting rocks.

materials suppiied by plants. E.g.

of bacteria. e,9. bog iron ore.

and accumulated

coal. ,'

3. Phosphatic Deposits:
. is an example of the phosphatic d€posits of organic or:gin.

Accumulation of gttosphatic excreEr of certa"in birds that
in@bited islands and live on fishes. : :

I
D

Fib,

. 
I trnportant Sediment6ry Rocks
(A)..Clastic (Detrital) Rocks :

Rudites (Rudaceous) Rocks :- f'' i1i,jlz,
1; Breicia :

Breccias are mecltanically fg,rmeQ sedimentary-rurdaceous type of
rocks. They consist@t of ,.

n a m t. The fraqments a
. ThA cates littli or no t

disintegration from parent rocks.

Details :

Bressfas are of following types : '

1. Basal Breccias :

Formed by sea action under advarrcing sea water-.

2. Fault Breccias :

by d due to the
b he also callede a.

---_
3. TectonicBreccias:

Under tectonic processes like folding and intrusirrns, Brecclas are
likely to be formed; these are also taken under Fault Breccia.

b

.r5
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it
4, "fl

"€1
.€4.

of

Agglomerate Breccias

Artgular frag;nents of
eru@

:

volcanic origin errrclosed.within similar type

rudaceous type of sec1imentary rocks of clastic
of rounded pebbles, gravels, boulders, etc,

2, Conglomerates
These are the

nature and co,tsist

+_

s
G

s
c
I

'.'(l

q
q

s
-.G

C

a
'C

€

*

€

a

'.*
€

-".1*

-l +i

_ 
Tfre frajn'il:nts range-m-siz

irdicative of the fact that thdii?v€ undergone a

goocl deal of transport by water, wheqg by,angularity is removed. The
pebblei; may .be mineral pieces or rocks pieces. Cementing m-ateda].

r 19!!:
As to the size of fragments, Conglomerates are distinEuished as

bj:.| g_glglomerate (sea-action) a.!_q 9 .,i ."
u'.. )

ARENITES:
;t' .- |

(Arcrraceous Rccks): ['-', ,r ,. '::,' ' t'J L

Sandstones :

-Ihese arc arenaceous type of sedimentary rocks fqmgd--
rrrecharrically frorn paction- an . The
g-iEin sz-e vary fron Silica is a tuent
ir-r scndstones.

q
'a
I
(

c
€

€
#
e

Quartz is tlre most common mineral. Other
corne[, magnetite, mica) may be present in

t-ernenting mqtgla] i_s-_ also present-may be
I

Sandstones are tic rocks. The
rournd c)r angular in s or coarse in
clensely pcack€o. These factors are responsible for
;rerrneabiliiy in these rocks.

Colour depends upon the nature of cernenling material. Iron
rtxrcle clives yciicw, red or brown colOur; calcareOuS cOntent givgS

white colour.

As to the cementing material, following four varieties are
recognized:

minera ls( like feldspar,
certain proportions.

calcareous, siliceous,

grains may be
size, loosely or

porosity and
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ivisiorral

1. Siliceous sandstones.
2. Cafcareous sandstones,
3, Ar.gillaceous sa ndstones,
4, Ferruginous sandstoreS.

on the basis of mineru,oo'.u' conl;tr*.o, follcrwing four types
6re recognized

1, Arkose is a sandstone with felspars

2. Greywacks ur.e-_-.ano contatns

3. Ffagstone is I'icfr in mica.

Use :

and .ffiffi"pavines,

LUTTTES :

(Argillaceous Rocks): P Crj_;.
Shale :

Shales are the argillaceous type of tine grained sedinrentary
19cks. They are generally characterizecl--Ey-a drEtinct fissility
(lamination or parting) parallel to the Bedding. These rocks are made
up of &.e qley_particl,es less than 1/256 mm diametei.. Thus ilrey are
extremely fine-grained in texture.

. Many types are known - as to the presence of the accessories :

1. CalcareoLts Shales contain some carbonates.

4. Freestones are massive sandstones
assuming orr- the

c6

wittr no or . .litile
whoie - a corxpact

rooting, pillais, statues

2.

3.

4.

Use :

Carbonaceous Shales contain carbon content. :

l!_qn_Snales are rich in iron rrtphiJ.(py.it") .j ru,lplrate.
Oil Shales are thr: .;;;;"."rrr SL"t* tharr yield oil
?eftructive disti I laticin.

as im ;ffi::: hev serve
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(B). Non-Clastic (non detrital or chemical) Rocks :

[:.urest forpr.. of
texture. Uspally vrhite.

organic presgg;es.

very important and
that have forrned from-.;;;j.-ayll-p!:ud Sul:glgor. type

*

G

G

.!
G

G

G
G*

pure Lime.stones
Limestones have on
some limestone, ID
then termed Dolc is

ey
ic,

.-..-
organic limestones and chemically
n l,arietie:j are :Slk_l

Limestone
some are

characte rizej by fins.grained earthy

re

s:
Rich in fossit,. i.e. when i-t is composed of more of shers, it isl:'t".. !,T:!f *herwise if is rossilifer;;;esrones.

ithoo ra p ir l=ILin r esto n es :

Co m pact, h,JrDog€neous, extremely fine grained.
Kankar i

rich

Calc-Sinterl:
Formed by

krtolvn as l-raverti Also

G

G
a
13!
.;

G
G:*i.

€:

@

G

G
G
G
3
I
G
.G
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Formation of Limestones :

LimeStOneS lnay be'Organic'Or'inorganic' jn oric'lin- -the OrganiC

limestones are form€d by the accumulation of Shells or o[her
organisms Corals, Moliuses, Foraminifera, conIribLrte irr Ihe forrnation.
The inorganic limestones are fornied as a result of precipitation.
(precipitation is affected by a decrease of Coz content in water under
the influence of heat or of the activity of the bcrctcria or changed

.conditions of temperature and pressure, Temperature ancl pressure are
:directly affectirrg the solubility of Coz')

Such conditions are most favorable in the seas. Nearly all
are marine in origin ? ' .."'

. .Doiomite; Coals; Iron-ore rocks,
Chert etC, are also sedimentary types.

Importance of Sedimen't;lry Rocks :

Sedimentary rocks .Cover a great part of earfir's crust 'in 
.ils

horizontal extension. i.e. 75o/o of the total area of [he appear surface
of the earth.

Gypsum, Rock-salt, " Flin'b'and

TheSe are the most irnportant reservoir rocks for holding 9il
water supplies. Some of the rocks are utilized as buil'Jing stones
road metal, e.g. Sandstone. Limestones are maiinly utilized for
manufacture of Lime and (-cment.

and
and
the

)
i'

t
tr'. '

I
7.

'., '.

).t
l. ...r'- '

):,'

Structural features associated with Sedimentary llocks :

,& ,''(,/ Sedimentary rocks usually occur in form of layers.. Different
layerS may Vary in cOlOur, composition, grain Size, [exture etc. Such a

varlation prevailing s tayeli-ng-r Bedding
or stratification is thus a very characteristic feature of all sedimentary
rocks. If the individual layers are exLremely thin, the structure is

known as Lamination and ihe layers are described as laminae and
eachl one is-lamihalTn sedimentary sequence, the surface separating

that direction. This property is known as fissility of the sedimgllary
rocG. -

T
)

b
D

p

)

Ft
L

t1tl

o r s-e_p,a f a te_d__ a lq_!g

_-,4
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chanqe in the velocitv of d direction of fl

due to the decosition arser material. duri rrogls of flood, with
ers of fjne_L5ilt or clay accumulates at other times.

In .between these two sets lie' the third set which exhibits a
considerable amount cf slope towards the sea. These are known as
Foreset beds.

takes in such a manner that thin
e materials are found to lie in

ded position; the resulting
This is generally produced

'1€
-'---#

€

a

a
.t

. !-j

,-,,c

I
---River dettas : 'o*

,, t/\,f River deltas are formed due to deposition of sedlments and show'. a characteristic structure of t s
nes show a very g.entle Slqpe towa'rds

[he sea, in conl'ormity on which they settle
dr)wrl. fhese are known respectiv and Bottomset beds.

c
G

.l
I
I
I

'a

t
I

'.J

3

g

I
e
t
C

a

C

a
*

C

iE

C

t
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l8Only for Reference …                www.civilpddc2013.weebly.com                Page 16 of 31

www.civilpddc2013.weebly.com


F i ssility

C Larl)ir dtion

-DerJdino planc or
junctiolr plone.

stra tif ica tion or Beclding

Current 0edding

A,

Rcgulor

lrnr t.;rrlar

R equldr

A = Irregular rurrent bedded layering.
B = Requl,tr horizont.rl layering.

A = Bottont Beds
B = Foreset Beds
G = Tposet Bects

Torrentiol 0eddinr.l

Delta Stnrcture

()
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I:l

-/
/Seaimenta rY structu res :

\r/ Slructures.are the large scale featur:es of sedimentary rocks.

I-hey have been imposed on them during their formation. Sedimentary
sLrr-rctureSare]c|assitiedunder|hreeheads

A. Mechanicai Structures :.

Nlechanic.rl structures are those features which have developed

because of physical processes operating at the time of deposition of
sedintetr[s.

1.a). Stratification

under sub-
mud-cracks.
formed due

to the effect of solar heat.

Rain-Prints :

Rain prints are formed on the 9p-slflqSg

b). Bedding Plane.

...... C). Lamination. d)' Fissility'

2. Cross B'ectcling or current Bedding or False Bedding.

They may be (a). Tabular, (b). Lenticular, (c). wedge shape.d.

3. Graded Bedtling :

Graded Bedding involves sorting. bf sediments. from bottom to'
the top o[,the bed, The component sediments in each layer appear to

be sorted and arranged as to grain-size-coarset at'the bottom and

linest at the toF).,Normally, such-conditions can only occut'in bodies of

stanclrng' water-

t./ /. Mud cracks :
T-/\--"' In huge masses of

aerial conditions, maV bri
ffiise known aS Sun-cracks, since they are

of loose sediments,
are preserve; mE)^-duetotheimpactofdropsofrainw6ter.Ifthey

would appea r as r.m !Iels]-9-D-o! mpacfs'

Ripple marks :

These are the undulations roduced on the

sediments due either, tbThE-action--- of wind or water
body. TheY maY be sYmmetriccal or asyr,rmetrical.

B. Chemical Stt-uctures :

surface of loose
in a shallow water

20

These may be classified'as follows :
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'i '2. OOlitic and Pisolitic structures :

. The presence of small, more or fess symmetrical particles-
ranging in size between 0.1mm to 1.0mm, calletl oolites. Their
combination in to an aggregate gives rise to oclitic structures.

:: Somelimes
;'' are terrned

these particles are of bigger size, more Lhan 2rnm- [hey
Pisolites - the structure produced is called pisoljtic. some

, This is generally exhibited by some lirr,estones. It is
characterized by the development oF irregularly shaped nodules of
chert, iron oxides, iron carbonates and clay ironstohe,' Sometimes on
account of the effect of pressure, nodules show an elongation or
flattening parallel to the Bddding plane.

4; Geode structure :

A Geode is actually a hollow shell, the interior oF whitfr is linecl
with inwardly projecting crystals. Generally, tht-'orrter shell is made of. chalcedony and the inner crystations are of qLr.,rts crystais. -fhr:

'. formation of Geode requires presence of an original c;',,rty.
C. Organic structures :

These structures include those structural Features f hat have been' lmposed, directly or indirectly, by the organisrr on tlrc sccJinrentary, rocks. The rock is ddscribed as fossiliferous if it contains,rcmains of
some organisms in it. Limestones are sometimes higrlly fossitiferous.
Another type of structures which are produced by some kind of algat:
are termed Stromatolites

Movements of organisms on loose surface of soft scdinrents may
' cause the rnarkings, impressions.-of foo[prints etc. Ihese are callecl
Tracks and Trails.

" ' All such minor features are pressured in sedimentary rocks
under suitable conditions and often helpful in esfablrshing ilre: order ofsuperposition of beds occurrinE in a region of conrprr,.iried eeotegiq3lstructure.

') 
|
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Geologists use a universally accepted sceile.of particle size_
Size Range or SEEiment;ryErtic,a;

-_

WentWortfr scate rn 
-ffrra;e oipart,cle

millirneters

Boulders.

*t

-'{

-.e

{

{

c

I
I
a

o.s (r/z)
o.2s(1/4)

0.12s (1/8)
o.o62s(t/16)
o.0313 (r/32)

(,.001s6 (L/64)
o.o07B (1/128)

o.oo3e (L/2s6)

Coarse sand.

Medium sand,.

Fine sand.

Very fine sand.

I
E

t
a
a
G

G

s
G'

&
c
G

32

16

B
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I

Tabular Classification of Sedimentary Rocks :-
Organic
Rocks

Resiclual
Rocks

-l-rt rr;t -

ros;.1

i). Flint

ii). Chert

iii).Siliceous
sinter

Ra
roc
Dia
ear

di
:k
rt,
'l

il, Limest;;;
ii). Kankar.

iii). Travertihe

Coal

i). Lignite

ii).
Bituminous

iii). Anthracite

ii). Anhydrire I 
ii)' Gauno

iii). Rock salt

iv). Cal__

Ba ux it<:

and
t-a terite

Bog-iron ores, I Sornc iron

v).,Phospl'rate I irock I r

I
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Sedimental'y structures :

, :Frimary sedimentary structures,:
Primary sedimentary str during the depositionof sediments. (In contrast, ntary - structui;,;;;formed subsequent to the ing or stratification,lamination, m,-rd-cracks, ripp Beddinq and similarothers are the examples of primary sedimentary structur"es while foldsa sedimentary structures. primarys s in the rec.onstruction of rjncienie rud_cracl<s indicate dryinQ ar.ter:d . : rmonly |,ound on valley_flati and in -tidal zones' F-4ud-cracks develgp by shrinkage of mud or ilay on drying ,

and are most abundant on marine environment.

/ti- 
Beddins :

-/ Cross-Betlding is dn arrangement of beds or laminations in which
one sgt of. layers is inclined relative to the.others. Cross-Bedding li
also form'ed by the aclvanc,: of a delta or a dune. such an arrangement
is formed by the change in the direction ar,d velocity of water blinging
the sedirnent particles. Thus the depositional environment is infeired
From Gross-Bedding;

Textures and Structures of Sedimentary Rocks :

Texture ,ff a rock is determined by the. shape, , size, and
arrangement of the grains with the rock. These are the bases of
classification.

Three basic shapes are recognized angular, sub-angular and
rounded for clastic rocks; and oolitic and pisolitc for non-clastic rocks.

Similarly; three categories for size are :

Coarse, : Particles greaier than 2mm in size.
Mediir'm : Particles 2mm to O.O625mm in size

i
I

i

!

a: I

,tt I

I

I

I

t

I

I

,

Fin e : Particles less than O.0625mm in size.

_j

t

,l
I
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fi"S -

Structures are the large scale Features "bbserved
Most sedimentary rock
vbriation in texture and

shows Bedding or layerirrg
mineralogy.

in the rock.
expresse-d by

. 
When a bed represents a single episode of sedimentation, it isfouhd bcrdered by bottom and top Bedding ptanes: Such planes mark'the pause and change.in' materiar. simirarry, a singre bed rnay snoy/lamination (similar to Bedding, but smalier in icale). Laminationrepresents minor variation in the rtature of mater ial d,tring one singleepisode of deposition.

F6ur main forms of Beclding are recognized :

1, Regufar Bedding :

The beds are separated by parallel BedcJing planes and can beohserved in horizontal, an'J tilted be<Js. Folded or faulted beds causedby post-depositionat earth movernents arso show reguror Bedrring.
2. Graded Bedding :

. In this type of Bedding, the grain size varies from ccarse at thebottom to t'ine at the top- It results from ra1;id sedimentation ofmaterial in water; coarser grains settle more rapiclly than the finergrained materiaf .

3. Current Bedding :

In this type of Bedding, the beds show a cross_lamination' The lamination may vary from parailer to wedgeshape, depending upon the_direction and speed of ents in

2-s
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the'river mouths. Such a depositional feature is indicative of shallow
water formatio;-,s:

4. Slump Bedding :

This type of Bedding shows folded and distorted structure,
produced by mass movement, slumping and sliding of wet,
uttconsolidated sediments. This is caused by the slope of the sea-floor.

: A part from 'these, the surface of Bedding planes may show
minor structures such. as mud-cracks or sun:cracks and ripple marks.
These are formed representlygly by evaporatlon of watei from the
sediments on the beaches byithe action of sun and shrinkage, gnd by
the wind:action, tide .action and current-action .., 

... 
l,

.t

.h
:C
-e
e

I
€
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I
a

I
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e
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e
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.l.l

Metatrtorphic Rocks :

I ntroduction :

Primary or secondary or other type of rocks may or may not
unclergo any physical or chemical chanEes after their forrnation. There
will be no change in fhe set up of a given rock. This state of no change
is called [hat the rock is in_eg Put, i! there is any effectiie
change in the surrounding environmental conditions, erull-[!1g11 is
dis!.urbed anci the rock is unable to exist in its original form. The
-=----l- ::-
chanQe of rock worlld be depending' upon the natur,g of conditions
sLr and
ir. ld b
pre known as ges and the process is termed
Metamorphism

Facto'-s or Agents of Metamorphism :

Metamorphic changgs.'are due tg ilIUmbei of factors 
'such 

as' :alA:f o^ '

temperat!re. (-s$c_gtemperatlre..(-s€c_g between 350.
- 850.),'pie!ssirre (-vertical. of overlying material,
t)ressure caused due to horizontal or lateral '

pressure), and chemically active fluids-in general knourn as chemical
environment water, Coz, HI, Bromine, Fluorine and'some other
cases. These factors induce metamorphic changes in the rocks.

Heat, pressure and chemically. active fluids are the agents of
metanrorphism. Following is an account of these agents:
1. Heat:

During nretamorphic changes heat may be supplied by a general
emperature downward or from magma or due to crustal friction

or conventionar I curi ofTF mantls,'.Thus heat is an important
factor in metamorphism because it helps clyg!9]]1zglion-_?nd speeds up
chemical reactions. At a depth of 100 km prObable temperature is
1100oc - 1200oc. From this, it is estimated that at,the base of the
continqqle!_!Igqt, temperature is about 5.9!9c. In regiongl
thermal metarnorphisnt, temperatures .cornmonly range

+O0jc to 700j=a0{oc.\ The heat in regional metamorphism probably
results primarily'fronr internal radioactivity and conduction of heat
from the mantle. As estimated, at a depth of 20kms, corresponding to
cleep burial in ,: geosynclines, temperatures of around 3BOoc to 500oc
are expected: At a rlepth of 25 km the probable temperature would be
fronr 45Ooc to €25oc.
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2. l>ressure: -
.4 -'r .r r,...1

"- -.4'l.a

is characteristic of intensJ: ;',:"
tr1!:
4. Pluton ic

ytng some role. This

During metamorphir:
9_ni1, 

cngnges, pressur€ may b€ produce due to,, ;i H il : X "*:9,: : I^:^!: :,y . 

_ I! i s i;,; J i[ ; iil;J, ffi i'#'."* ;:". ::
I :,H?'j'Lff::I o'fll' T:,,Il: , . i" ol,4.ii o' ;;.'J#; : : J.ff 'J:'; jj;

F ",,,1"H ?J:.:"'"i::t . Jj", 
^ 
:i'1" :r _ 

pi. I' #ffi "# 
-: 

; ;; J o", o''i|;: J :i
r",,:.fiayi{1:- _l! floyn t!9t when direcred J'*rrrJ 

'

rs applred to a liquid, it
,l',f"t::Yl"^E, ,::", r,1{"rl pressure. Furthe_, in" 

'nu",5;,'o?i;

i: i :{' d i recte d p ressu rEE-ive-*iC ioi11. ,i; j

' 3. Chemically active nuids:
,'ri'i , ,,;The Jiguids and qaseous emanarii.,. r
-' watgr containi -vvevur cr I rd' rdr r' rrr(- "om magrras,and ground-:-W3ter containi urrr rrr9-U-lLas.and groun
-,head. Tn -" s are included under thi-: head. In trl€.-,.,-,!.vt trrttt, I lgdt an

rr rust Lt ilJ

,1,r^jy:fressure are conditional agents
IS

H:lff J,.5ilH'''-'i;:rY,',3:lor?'!:_.;;;;;';;#'iii:fr '-1"%',":?
,, fr'.ti *##: [;,i ?,?i i]? 

u.:_q. 
^o t i; :;'lu i r v-' u. i' #= ; i i,' ;* :' ;:?: i :l

;:?l ["SJ;.*:1, 
oo not' take ;J;' ;;;i, i, ",;:'-_.'J;j?'o 

J;.5j,]' J,li;..work as solvents.\

Kinds of metamorpfrism : lP t 
C 6

tt.@mperature 
and

tarnorphisml:-_=:_:-.---ctor of prqrrr rE@, jfit?:Jonina'ni: (-shea rin g stres;, k n,
i-_=-:-<r:.;:^,;""'.:': or 

^ilr hen--tpressure is--d-rrsto depth _ it is known
3. DynamothermaI fvf etamo-rpt is- ,

Here the, ) ,|lere tng
working in b are, the-'major- f'actors
hrr^-*^rl^----r ChanOes knn,^r^
,? 
tl*""rl:', 

l.u^l :: ::? lo,p I i s m . Fr u i d s a re a I s o, iJri ; : "r'" 
"., 

I ":?:, 
^l 

:

Metamorphism :

UntlqfE pressure at denthrnsibte f.i-;-{ ".:,,,9upt-? and' '''- ar.responsibre [r,,."".n.;;:, 
^1',.metamOrphism-such conrtifinn- OnirOn t'-

ff:?:".phism-such conditionr #";;;;Dre ar er€arer dt,.prfr_.; irr rhi:

]gs of t.ector,ic.------,---kms of t.ector,ic

crust.
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5. Metasomatism :

gases wiIh
-_--atong fractures_giving rise to a change of

A .lYPu of tQq-alqetamorohisnl
rarifh in

the
repl

:"tJTj "rlil:::";H': L,f^i?_,ure or erre*s or metamorphic
il?:::Til, J o?'i: :"#,.!l lfJ;,.ie oe n o i n o ; ;; ; in " r*,;ll.?;?,:Xl"l,;cffects would be found 1e_crystalli

I

aS metlsoniatic replaceEEnt owageA

t)efinitiorr:

rocks are
types rfexisting rcqks, involving ..textural,

. strustur:al, rnineiaioqical

Itlt:tamorph ic rocks are distinguished from other types of rockslflv lhp''rlErrrr:lnnmn^r- ^c

i-,-.r r'v 14r uJgt l_L-(:_l-,rl

izat'
{

I
I
{

't
_t

a

I
e

c

c
I
C

Thr-rs metamcrphic
[he operation qF variorrs

those which have formed
metamorphic changes'on.

through
the pre-
aOd re-'

Metamorphic rocks have bee
Ir_,xture. . and structure, deeree
compos;ition bnd mode of origin. Vt
Lrpon pressure or obsence of paralle
t. : ^ . ,.
ph i.e. foliation and banding. e.g. Sfates,

ononL'Y ls

Slate:

Lertatn ls wnrcn are Kn
rrxportant Metamorphic rocks :\

--_'#

tplric ot-iqin.

foliated or granular structure.
Am ph i bol ites, So.apston"'-:t:.

ri

d
€

C

' ::;E' -11.!
'; :':1;-

.r i -G*. :!G

constrrrct ion
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gchists
meta mlprph ism
from basic and

I

r-?ii,; '. Slate is locally used
:, strength, hence cannot be

as a roofing material. (It
used as a building stone

'has a low crushing
or road stone.)

;.,,Phyllite:\y. I b l.
Phyllite is mosily a fine-grained

r':;[epreQents an interrnediate stage in the
schist). : ,

rijtr.):.rr It consists of . all of them
: are-so-fine that they ar '^- 

^i-;;-^^1j.i , : ale-.1o-fin9 lhet they ar h" pru=.rr."
,,.,1,,.r,9f ,Muscovite ls easily indicated by the shinir' \':";^t^V chnrrrc c.alirla-l -1p,,-*.,-^'

ing cleavage surface. The

grade of metamorphism, there
Schists.

metamorphic rock (and
metamorphrsm of slate [o
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occur low gr;rde Schists
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Some may be formA?i-

Dynamb-thermal
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ioliated structure.
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..Phyllites are used as- roofing meter_tal and loca'lty ror6.avG}-.r
Sch ist:

Schists are . .megascopically crystalline m€tcr;norphic rockscharacterlzed by schistose structure
The constituent platy, fla_!y_a_ arc arrarrgecl irrirregular parallel layers or bEriOS. lr:,. F.tornblerrcj,.:,

Tremolite, Actinolite and Kyanite are common; euartz. and Ferdspar.s
are rare or absent, Staurolite, Garnet, Andalusite are crlso somctirrrqs,pr-esent). As to the presence of mirrerals, comrnon types are Muscoviti:

=.hst, 
, 
Biotite-schist, fourmatine-scni , q!.!,hlorite-scltist, tatE-CEnBTgalnet-schist -etc.

Schists are generally the product

As to the
and high grade

pre ty tlife product
Qf ar s'roc(s tik$ Shates.
ut{tra eous focks,

Schists are weak rocks and hence cannot be useC fr>r clny
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Gneiss:
A gneiss is megascopically crystalline metamorphic rock with

alternate bands of ligfrt and dark coloured rninerals.

Quartz and l'elclspar are more commonly present. Bands of mjca
or l-lornblende alteritate with Qua rtz and feldspar bands.

The most comnlon structure is gneissose. SometimeS aUgen

.:. ""
.'

t:

.,.9L.6
'-i: E
it-

',i q
'i!.:'i{

,,cI
€
4.E

structure is also found.
g. Ba+ded-Gneisses, Augen

neisses are the varieties.
>

Gneisses are the proclucts of advanced stages
I r retanrorphis. lo.f sandstone, Conglomerates and graniLic

Use :

Gneisses; when
for cornmon buildings,

Quarntzite z ffrr \

be used as road stone or

metamorphic rocks chieflY

limeqtones or
meta morPhism.

of (regional)
,'ockS,)

sufficiently strong, ffidY
but not muclr utilized.

w Y2'

the finelgrained

s

,, (

{
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c

,t

conrposed of -re_qy5
rock. (c-haracte rized by a tendency of
rurrder heavy lo,rds)

The rocl< generally confines quarts. Besides Quartz Some
irr rlinor amounI of
(all Lhese minerals
re during metamorPhism).

()uartzite result frotn the re-crystallization of the sandstone
rrncier ihe inFluence of (cont-act and dynamic) metamorphism.

Marble :

tr4zrrbie is essentially a metamorphic rock composed chieflY of 're-
a granulose structure. (The
finely saccharoidal to highlY

crystallized Jglcile.-lt is characterized by

?rrain slle shows extreme variations from

'o_lls,it is thus a granular
fr.[u-ring through the grains

t.oa rse)

Tlre rock is cornposed mostly of calcite. Srnall amounts of Olivine,
AIIThese

e original limestone.

Var:iety of colours may occur in nature on account of impurities
Drcsent..

tluartzites are

Marbles i'esult from the re-crystallization of
tlolornites unde;- the influence of (contact and regional)
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Use :

The rock is
purpose. It is also

used extensively as
used for statues and

building stone for decorcrtive
various house h,:ld purpose.

Slate

Texture :

Very fine grained,
individual nrinerals not
iCentified by unaided
eye.

Structure
'Foliated'structu re;
perfect slaty cleavage.

Composition :

Minerals recognized only
under microscope (or.
possibiy not); chiefly of
clayey material.

Phylli.te
Texture :

Fine grained, ind,vidual'mineral not identified by
unaided eye. Mica flakes
better developed both in'number and size. .'..

Structure :

Foliated structure,
foliation better than
sa lte, cle a va g e' po6 r.

Composition :

Same as slates; but
mica flakes increase in
nUmber and size an.d
give shining appearance
to the cleavage
surfaces.

-s-cFist - --

Texture :

Meqa.scopically.
crysialiine, comporrcrrts;
well arrangcd crrrd
e?.:jlI r.ccogrrizable.

Highly foliated sch.i:;tose
structure and fla'liy
minerals irregularly
pa ra lle I

Compcsition :

Micaceor.rs minerals
domirral e ; porphyrobler:;t
of some minerals may
be prescnt. Chief'ly
Muscovite, Chlorite,
Sericite, Garnet,
Tourmaline etc.
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