CHAPIER V
PETROGRAPHY

In this chapter the author has described in
detail the petrographic characters of the various
rocks encountered in the study area, and has
utilised the datg obtained to sultably classify
and name the different lithological types.

~ The classii'icatign and nomenclature 9f the

rocks have been based on three important factors
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viz, (1) Texture, (2) Textural maturity and

(3) Mineral composition, In order to"suitably classify
and describe the various lithological types,
recognised on the basis of his‘investigations, the
author found that somewhat different schemes of
classification were suitable for detrital (clastic)
and chemical (non-clastic) sediments, For detrital
rocks, the 8ystem proposed by Williem, Turner and
Gilbert (1954) was fbugd:to be the most convenient,
while for those of chemical origin, the classification
as given by Folk (1965), was found better suited,

In the following pages, the author has
described, the rocks of different series in the order
of stratigraphical sequence, In each series, firstly
the detrital rocks have been considered, and then
the chemical, The romenclature of various rooks,
depending on the three factors mentioned above has
been given at the end of the description,

ROCKS OF CHARI SERIES:

_ The rocks belonging to the various members of

Chari series have been described as under:
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Member A:-

gonglomerate:
1. Colour: Brick red, yellow.

2. Cohesion: Moderétely hardj; compact.

3. Iexture:

Grain size Pebbles gnd granules,

sorting " poorly sorted,
Roundness Subrounded.
4. Matrix: k Fine sand, s;lt and clay.
5. Cement: Calcareous and ferrugimous,
6. Textural o
| Maturity: Immature,
7. Mineral -

Composition: Quartz, felspar (mierocline),
, rock-fragments (pebbles of shale
and ferrugirous siltstone).

8, Fossils: Brokeh shells of gastropods
o beélemnites, ammonltes and o%her
microfossils,

9., Rock Name; INTRAFORMATIONAL CONGLOMERATE
JFOSSILIFEROUSY .

*

Sandstone: o
1, Colour: . purple, brown,
2, Cohesion; Moderately hard, compact.



3. Textqreg

Grain sizé
Sortiﬁg
SkeQﬁess
Kurto si;s
Roundness
Sphericity

4. Matriz.

Se, Gement:

60, Textur al
Mafnrifgg

70 ) Mineral
Eomggsition:

80 RDOK Nme:

Shale; _
1.
2, Coheslon:

3

lour_g
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Fine to very fine sand
(l—{z' = 2.95“3.5 ﬁ )o

Moderate to well sorted
(GI = 0.78 - 0.48 ¢ Ye

Flne skewed to near symmetrical
(SKI = 0026 = 0,00 )‘

Very leptokurtic
(4= 0468 = 0471); Unimodal,

Subrounded to rounded
(P = 0s39 = 0,53 Ye

Very équant
(S = over 0,75 )«

Silt and clay
(More than 10%).

Calcareous,

Immature,

uartz, felspar (plagioclase and
gicrogiine; ‘goth gresh and
unaltered; less than 10%),.

Zircon (very abundant); tourmaline
and rutile (very.common)3 biotite
(falrly abundant); garnet (rare)
and opaques (abun&ant).

CALCAREQUS QUARTZ WACKE.

Grey, yellow,

Moderately hard, compact,



120

3. Text;:rg:_

Grain size Clay -
_ , (Mz = 8,15 ¢ ).
Sorting Very poorly sorted
- 07 = 4.9 & ).
Skewness Fine skewed
o (8ky = 0.23 ).
Kurtosis Mesokurtic
o (Ké = Q,é‘? Ye
4. Cement: Calcareous.
5, Mineral ' T I
Composition: Clay (Illite), gypsum (white and
‘ - erystalline),
6. Rock Name: CALCAREQUS SHALE.
Member B:~-
1. Colour: Brown, reddish brown.
2. Cohesion: Very hard, compact,

3. Textul'e s

Graln size Mostly coarse to very coarse sand;
_ occasionally_medium sand,

Sc_»rting Modex_‘ately sorted,

Roundness Angular to éubangular.

Sphericity Mostlynequant.

4, Matrix. Silt and clay
(less than 10%).

5., Cement: Calcareous and ferruginous.

6, Textural ’
MaEurI‘Ezg Mature.



Te Mineral
Composition sItion-

8. Rock Name:

Samdstone:
1. Colour:
2, cohég;ong
3. Texture:

Grain size
Sorting
Skewﬁeés
Kurtosis
R&Aﬁﬁ#ess
Spherielty

6. Textural
Maturi Ez :
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' zuartz (abundant) " félspar

- (mierocline, a£ clase- both"
resh and unalteredy, rock-fragments
(quartzite).

Zircon and biotite,
CALCAREQUS QUARTZ ARENITE,

purple, reddish brown. -
Moderately hard, compact,
Fine sand -

Mz = 2,95 & ).

Poorly sorted
(UI =1015 [ Yo

Fine skewed
(8ky = 0.28 ).

Very leptokurtic

" (K4 = 0+69 ); Unimodal,

Subangular to subrounded
Very equant
(S = 0ver 0.75 ).

Silt ‘and clay
(more than 10%).

- Calcareous,

Immature.



7. Mineral
Compo sitions

Grain size
Sorting
Skewness

Kurtosis

4. gement:

5, Minaral -
comggsItion:

6. ROCK Name:

Member' C:=
Siltstone: -
1. Colour:
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uartz (abund ?10 felspar
? microcline, orthoclase; less
than 10% ).

Zircon (very abundant)j rutile
(fairly abundant); tourmaline,
garnet and biotite (common);
opaques (heamatite, limonite,
abundant), pyrite (rare).

CALCAREOUS QUARTZ WACKE,

Grey, greanish grey,
Moderately hard, laminated.

Very f:l.ne silt
(Mz = 7.82 d )0

Very poorly-sorted
(UI = 3023 6 )..,

Near symmetrical
(Sky = 023 ).

Mesokurtic o
(Kb = 049 )3 Bimodal.

Calcareous,

Clay (Illite).
CALCAREOUS SHALE.

Brown, yellow, variegated.



2¢

3e

4.
5
6.

7e

8e

Cohesion:
Textures

Graln size
Sorting
Skewness
Kartosis
Roundness

Sphericlty
Matrix.

Cementg_
Textural -
MaEurify_;

Migeral
Composition;

Rock Name:

Moderately hgrd, compact,
Coarse”tb medium silt
(szg 4058 - 5.58 ﬂ )‘ .

poorly to very poorly sorted
(G'I = 1007 - 2433 d )o

Strongly fine skewed

(SKI = 0.47 "“Oo74 )o

Platykurtic to mesokurtic;

(Kh = 0e4 = 0.5 )3 Both unimodal
bimodal.

Angular to subangular.
(P = 041 - 0.2 )o

Very equant (S = over 0.75 ).

Clay ‘
(oTe than 10%). |
Calcareous, occasionally ferrugimous,

Immature,

uartz (predominant) felspar
microcline, plagiociase,
orthoclase; less than 5 to 10% ).
Zircon (very abundant); rutile

" (common), tourmaline (multicoloured

and "an important constituent) ;

blotite (common); garnet and -
stadrolite (rare), opaques (limonite~-
quite abundant),

FINE GRAINED QUARTZ WACKE,



Shale;

2. Cohesion:
3. Iexture:

Grain size
Sorting
Skewness

Kurtosis
4. Mineral
omggs:{tion-
5. Rock Name:
I.imes}'.opeg
1. golour;
2, Cohesion:

3; Tex_tqre’:

crain size

4, Allochemical
constituents:

P911ets
Fossils
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Dark grey, greenish grey.
Moderately hard, laminated,

Very ‘fine silt to clay
(Mz = 7.3 - 800 5 )o

Poorly sorted
(0’1' = 1075 - 302 g )o

Near symmetrical
(SKI - 0.00 )0

Mesokurtic - ’
(K&, = 0,49 ~ 0.& )’ Bimodal. /
Glaar (Illite), gypsum,
GYPSIFEROUS SILTY SHALE.

Yellow, brown, grey.

Hard, compact.
Fine calcarenite,

Ellipsoidal (ecalcitic; predominant),

Broken shells of lamelligranchs,
foraminifera and belemnites,



5. orthochemical

Constituents:

6. Terri%endus
. : ures
7. Mineral

mmmsition;

8. Rock Name:
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Microcrystalline calcite,
Fine sand,

Quartz, felspar (microecline),
opagues,

SANDY FOSSILIFEROUS PELMICRITE.

Oolitic Limestone (Dhosa Oolite) 4:~ ‘

1. goloups -

2, Cohesion:

3. Texture:
Graln size

4, Allochémical
ConstItuents:

Oolites

Tossils

" 54 Qrthochemical
m

6. Terrigenous
MnTxtare:

7+ Mineral
Composition:

80 Rock Name H

Brown, grey, varlegated,

Hard, compact,
caleilutite,

Ellipsoidal and owoid (both
calcareous and ferruginous).
shells of léamellibranchs,
branchiopods (Rhynconella and
Terebratula), ammonites and

EeIemEIEQSo

Microcrystalline calcite.
Coarse silt.

Quartz, felspar (microcline), -

Zircon, rutite, tourmaline, biotite,

garnet,

SILTY FOSSILIFEROUS OOMICRITE,.
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ROCKS OF KATROL SERIES:

‘The rocks belonging to various members of

Katrol series are described as under,

Member A:-
SandStope;

1, Colours:

2. Cohesion:

3? Texture;

Graln size
Sorting
Skewness
Kurtosis
Roundness
Sphericity

4, Matrix:

5. chept:’

6. Textural
Maﬁuri Ez:

Brown to reddish brown, purple.
Moderately hard, compact,

Fine to very fine sand

Mz = 2.85 - 3,88 ¢ ).

Moderately well to~poorly sorted
(Op = 0.59 - 1436 ).

Fine to strongly fine skewed"

(Skp = 0411 = 0,73 ), occaslonally
near symmetrical (0.03)s
Mesokurtic to extremely leptokurtiec,
(KL = 0.5 = 0.85 )3 Both unimodal
anf bimodal. :

Subangular to rounded
(P = 0e16 = 046 )

Very equant
(8 = over 0.75 ).

Silt and clay
(more than 10%).

Calcareous and ferruginous,

Immature.



7. Mineral
mmp_gsi.tion:

8, Rock Name:

Siltstone:
1c Colour: .

2. Cohsesion:

3. Texture; »

Graln size

Sorting

Skewnass

Kurtosis

Roundness

Sphericity
40 Matrix:

5. Cemant:
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%’uart“z (abundant), felspar =~ -
microcling, plagioclase; 5t 10
but 6¢casionally 10 to 20%),
muscovite, ‘

Zircon (abundant)j rutite, garnet,
biotite (common to very common);
tourmaliné (sporadic); epidote,
amphiboles, zolsite (all rare),

UARTZ WACKE and
%‘"‘?BT"ELSPA ITC_WACKE.

purple, brbwn, variegated,

Moderately hard, compact,

Coarse to medium silt
(Mz = 4443 =~ 5,130 )o

poorly to wvery poorly sorted
(01 = 1.46 -~ 4,11 4 ).

Near symmetrical to strongly fine
skewed < - : :
(Sk1 = 0,01 to 0.395),

Mesokurtic-to leptokurtic

Subangular to subrounded =
(P =0s15 = 0.4 ), occasionally
angular (0.13).

Very equant

(S = over 0.75).

Clay T

(more than 10%).

Calcareous and occasionally
ferruginous,
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6, Textaral T
Maturity: Immature,

7, Mineral - ' .

" Composition: ‘Quartz, ‘felspar (microcline and
plagioclase; more than 10%).
Zircon (very abundant) ; rutile,
tourmaline and garnet (i‘airly
common) 3 staurolite, biotite
(common) %iand opagues (limonite

) o and hematite; abundant),
8. Rock Name: FINE GRAINED FELSPATHIC WACKE.
Shale: | ,
1. Golour: Grey, greenish grey, yellow.
2. Cohesion: Moderately hard,

Grain size Fine silt to clay
(MZ‘ =600 “" 8.5 d)o

Sorting - Very poorly sorted

o (UI = 2011 - 006 d e
Skewness Fine to strongly fine skewed
(Sk = 0105 = 0.55 ).
Kurtosis Mesokurtic - ‘
(K' = 0s49 = 00& )’ Bimodal,
4, Mineral
Composition: Clay '(Illite ' sometimes
montmorillonite) .

S5+ Rock Name: SILTY SHALE.



Membgr_ B:~

Sandsfaqpe:_

1. Colour:

Grain size
Sorting
Skewness

Kurtosis

Roundness

Sphericity

4, Matrix.

5. Cen;ent:

Purple, brown to reddish brown,
variegated.

Hard, compact,

Fine to very fine sand - ’
(M, = 2,06 = 3.98 ¢ )4 occasionally
medium sand (1.79 - 1.90 & ).

Mcderately well to-poorly sorted
(07 = 0.65 = 2,00 gd)e .

Near symmetrical to fine skewed
(Sk1 = 0.05 = 0.21 ), sometimes -
strongly fine skewed (0.44 = 0.80 ).

Platykurtic to mesokiartic -
(KL = 004 = 0451 ), occasionally

, leptokurtic (09 - 008), Bim0dal,

at times unimodal.

Subangalar to subrounded in coarser
fraction o

(P = 0015 - 0040

Subrounded to we 1 rounded in
finer fraction

(P.= 0.3 = 0462),

Very equant in coarser fraction
(S = over 0.75 ),

Elongated to equant in finer
fraction - -

(S = 006 - 0075 )o

811t and clay
(more than lo% Ye

Calcareous. and ferruginous,



6. Textural
‘Mafur15Y=

7. Mineral

COmpgsitiong

8. Rock Name:

giltstone:

1. Golour:

2., Cohesion:
3. Texture:

Grain ‘size‘
Sareing
Ske?ﬁeés
Kurtt; sis
Rt;mndness
Sphericity

;. @:

5. gement;

U S

P W N P
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Immature,

nartz (predominant), felspar
mi¢rocline and plagioclase;

5 to 10#); rock fragments
(quartzite).

Zircon (very abundant); rutile,

biotite and tourmaline (comimon to

very common)3j garnet (comnmon) ;
aniphibolas, pyroxenes; zolsites
(rare) ; opaques (limonite,
hematite; common).

gUARTZ WACKE and
‘ - QUARTZ WACKE,

White, purple, brown,

Hard, combac?s.

Coarse’ silt" -
(Mz = 4.01 - 4.53 5 Je

poorly to very poorly sorted
(01 = 1.16 - 2,02 ¢ ).

Strongly fine skewed
(SKI = 0.40 =~ 0.68 )o

Leptokurtic-to very leptokurtic
(Ké = 0054: - 0.78 )3 Unimodal,

subangular to subrounded
(P' = 0.17 70040)0

Elongated to equant
(S = 06 = 0.75 )o

Clay
(more ‘than 10% Yo

Calcareous and ferrugimus.



6, Textiral .. .-

Maturity:
7. Mineral
c"ém&sition:

8. Rock Name:
Shale;

1. cqlour;

2, Cohesion:

3, Texture:
Grain size
Sorting
Skewness
Kurtosis

©

4, Mineral -
Compo sition:

5. Rock Name:
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Immature,

uartz (predominant), felspar
%micr’o‘cline, plagiociase; less
than 5%). ‘ o
Zircon (abunhdant)j rutile and
tourmaline (very common); garnet
and blotite (common); zoisite and
aniphlbole (rare); opagques
(Limonite; fairly abundant).

FINE GRAINED QUARTZ WACKE.

Grey, g;je_gnish grey, yellow,
Moderately hard,

Fine to very fine silt
(Mz..z_ _6.4_-.',. 7.75 )c

véry poorly sorted- -
(07 . = 2.86 = 5.1 0).

Fine to strongly fine skewed :
(8k1 = 0416 ~ 0,53 ), occasionally
neal symmetrical (0.00 = 0.07).

Meskartie - : )
(K"-j = 0,48 = 0,52 ), sometimes
platykurtic (0.46) and leptokurtic

. (0.53); both bimodal and unimodal,

Clay (Illitej sometimes,
Montmorillonite), at times gypsum,.

SILTY SHALE.



Member _C:~
Sandstoneo
1. colour: -

2, Cohesion:

3¢ Iexture:;

Grain size

Sorting .
Skewness

Kurtosis

Roundness
S;:hex;i;éj;ty
4 MEE£§§=

6, Textural
Maturity;
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Purple, brown,

Moderately hard, compact.

Fine to very fine sand
(Mz = 2.32 - 3082 g ).

Moderately to poorly sorted
(07 = 0472 = 1,47 ) )
ocCasionally well sor{;ed (0.34 d).

Fine to  strongly fine skewed
(Sky = 0,157 - 0,78), sometlmes

~ nealr symetrical (0.03 = 0.086).
" Leptokurtic to extremely

leptokur’cic ‘
= 0.6 = 0,856), sometimes
tykurtic (0.46) and mesokurtic
(mo;]’. Unimodal, occasionally

Subangular to rounded
(P" 0915 “WOQG)Q'

BElongated to equant
(S =046 = 0,75).

si1t and clay
(more than 10%).

Absent (when pEcesent - éalcareous).

Immature,



7. Mineral o g
Composition;

8, Rock Name:

giltsto

nes

1, Colour:

2, Cohesion:

3. .Textu'reg

Grain size
Sorting
Skeax;;ae.ss
Kurbo sis
R;ﬁ;;dness

j Sé)k;e':":i‘.ci; ty

5. Cement:

[
w

Quartz (predominant), felspar

{microcline, plagioclase; mostly
less than 10%, but at times
between 10 - 20%), rock fragments
(quartzite), - R
Zircon (abundant); rutile and

tourialine (commion); biotite (fairly:

common), staurolite and garnet
(sporadlc); opaques (limonite
and hematite; abundant), -

UARTZ WACKE and
ﬁmr%w___z. 3 ACKE.

White, yellow, and variegated.
Hard, compact,

Coarse” to medinm silt

(Mg = 4,05 - 5.6 4 ).

Poorly to -wery poorly sorted
(07 = 1.56 - 4.96 ¢ ).

Fine to:strongly fine skewed
(8ky = 0.2 - 0.84 ),

Leptokurtic to very leptokurtic
(Kj, = 0,52 = 0,7), Unimodal.

Angular to subangular
(P ? 0012 - 0.25)o

Very equant -

(8 = over 0,75 ).

Cley

(more than 10%).

Calcareous and ferruginous,

[hY



6, Textural
Hatarivty:

7. Mineral
gompo sition:

8, Rock Name:

Shale:
1. golour:
2. gohesion:
3. Texture:

Grain size

Sorting

Skewness
Kurtosis

4, Minsral

_E'C’ompo sition:

5, Rock Nameg
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Immat‘ure,‘

uartz” (abundant), felspar
spla%oclgsq and orthoclase;
Zircon (;re‘ry abundant); rutile and
tourmaline (common t6 very common)
biotite and staurolite (fairly
commony 3 opagues’ (limonite and
hematite; abundant).

FINE GRAINED QUARTZ WACKE and’
mmrgﬂgm 7 WACKE.

Grey to gxfeenish grey, yellow.
Moderately hard,

Fine silt to clay
Mz = 6,5 - 8,20 ).

Very poorly sorted

(07 = 213 - 2.9 8 ).

Fine to strongly fine skewed

(ST = 015 =~ 0.68), sometimes
near symmetrical (0.05).

Mesokurtic to  leptokurtic S
(Kg' = 0447 = 0.52 ); occasionally
platykurtic (0.46); Unimodal,

at times bimodal,

Clay (Illite, sometimes
Montmorillonite), gypsum,

SILIY SHALE,



2. Coheslon:

3. Texture: .

Grain size:

Sorting
Skewness

Kurtosis
Roundness

Sphericity
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Whi te, yel];ow, ‘brown,

Soft and friable,- hard and
compact (ferrdgincus and

calcareous varieties).

Medium to fine sand -
Mz = 1.28 =" 2,9 ¢ ), oeeasionally
very fine sand (3,16 = 3,9 @).

Moderately well sorted

(G = 0655 = 0.90 d ), sometimes
well ‘sorted (0.47°@ ) and poorly
sorted (1.13 - 2,4 ¢ 0. )

Near symmetrical to fine skewed
(SK 2 0,00 = 0. sometimes

se skewed ( = 0.17) and strongly
:t'ina sk.ewed { 0.3 = 0e7)e

Mesokurtic : -

- (KA 570448 = 0.52 occasionally

leptokurtic to ex remely
leptokurtic (0.54 =~ 0,87) and’
platykurtic (0.43); Bimodal and
occasionally unimodal,

Subangular to subrounded in
coarser fraction

(P = 0.15 ~ 0.40), ‘
Subrounded to well rounded in
finer fraction

(P = 0026 - 007 ),o

Sabequal to very qquant in
coarser fraction

(8= 0469 = 0475)s -

Elongated to very equant in finer
fraction - -

(S = 0s6 = 007510



4, Matrix.

5. Cement:
6. Textural
MaEuri Ex e

7. Mineral =~
Composition:

8+ Rock Name:

Siltstone:

1. Colour:

2. Cohesion:

3. Texture:
Grain size

sorting
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Silt and clay .
(1ess than 104, occasioneﬂ.ly above

ogye

Calcareous and ferruginous.
Mature, sometimes immature,
?haﬁtz (predominan‘t) felspar
microcline, plagioclase and
orthoclasey less than 10% in the
samples. from ‘east, more than 10%
in the' samples from west), rock
fragments (quartzite%
Zircon (very abundant), rutile
and ‘garnet (very common)j’
tournialine (sporadic to common)
staurolite and biotite (fairly
common) ; zoisite, amphibole and
pyroxene (rare), Kyanite
(sporadic but an important and

diagnostic constituent), opaques
(limonlite and hematite - abundant),

8UAE.TZ ARENIIE,
SPATHIC ARENITE and
QUARIZ WACKE.

White, brown, purples

Moderately hardj; compact,

Coarse” silt '
(Mz = 4.08 bad 4042 d )o 3

Péorly to very poorly sorted

. (UI = l.44 - 3,27 ).



Skéﬁneés
Kﬁrt&sis
Roundness
sphericity
5. gggéggz
6. Textural
Matarity:
7. Mineral

ggmpgsition:

8, Rock Name s
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‘Fine to’ strongly fine skewed

(SKI = 9026 - 0085)0 .

Leptokurtic to very leptokurtic
(%é = 0455 = 0,68 )3 Unimodal and
odal,

subangular  to subrounded
(P = 0415 - 0.40).

Elongated to equant .
(S = 0e6 = 0.75)

Clay =
(more than 10%).

Calcareons and sometimes
ferruglinous,

Immature,

uartz (predominant) felspar

? ierocline and plagloclase, less
than 10%).
zircon (very abundanty; rutile,
tourmaline and biotite (very
common) § garnet (common) ;
staurolite (rare); opaques
(limonite; abundant),

FINE GRAINED QUARTZ WACKE and
CALCAREQUS QUARTZ WACKE,

ROCKS OF UMIA SERIES:
~ The rocks belonging to Umia series both to the
north and south of Katrol fault have been described

separately as under;
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Umia Series (North of Katrel fault):=-

Sandstone;
lo QOIOur:

2. Cohesion:

3., Texture:

Grain size
Sorting

Skewness
Kurtosis

Roundness

Sphericity

S« Cement H

-

purple, brown to reddish brown, v~
yellow, .

Moderately hard, compact, sometimes
friable,

Medium to fine sand
(Mz = 1.43 fad 3.85 a ).

Modeéately to poorly sorted
(G'I = 0,74 - 1,88 ¢ ).

Near symmetrical to. strongly fine
skewed )
(SKI = 000& - 0082)0

Mesokurtic to extremely leptokurtic
(§§h= 0447 = 0.8)3 Bimodal and
u odal, -

Subangular to subrounded in
coarser fraction

(P = 0s2 = 0.4 Ye

Subrounded to well rounded in finer
fraction SR

(P = 0.33 - 0066)0

Elongated to equant in both .
fractions
(S = 0.6 = 0075)0

siit and Clay
(More than 10%j.in some varieties
less than 10%)0

Mostly absentj when present it is
ferruginous,
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6, Textural -
MafurI’c'z; Immature to submature,

7. Mineral i .

- Composition: Quartz (predominant), felspar
(microcline, plagioclase, less

than 10%), rock fragments (quartzite),
Zircon (very abundant); rutite,
biotite, tourmaline staturotite
(very common), garnet, zoisite
kyanite (rare), opagues (limon:lte-
very abundant),

8. Rock Name: UARTZ WACKE and
- Q‘UKRTZ ARENITE,

siltstone:

1. Colour: Purple, white, brown.
2. Cohesion: "~ Moderately hard, compact.
3. Texture:

Grain size Coarse to medium silt
(Mz = 4;22 - 5.38_“ ).

Sorting Poorly to very poorly sorted

(07 = 1.55 -~ 2,47 ¢f).
Skewness Strongly fine skewed

(SkT = 0465 = 0.83 & ).
Kurtosis Leptokurtic to extremely /
‘ leptokurtic - ;

(K& = 0453 = 0077)§ Unimodal,
Roundness Subrounded to rounded

(P = 0025 - 0¢6 )c

Sphericity Equant ‘
(S = 0,72 "‘0075)0
4. Matrix: t Cl&i ’ ’
o (more than 10%).



5. Gement;

8., Textural
MafurIfz:

7. Mineral
Composition:

2, Cohesion:

3. Texttu’e '=

‘Grain size

Sorting

Skewness

Kurtosis
4, Mineral

compositions
8., Rock Name:
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Ssometimes ferrugimous,
Immature,

uartz (predominant) felspar,
% icrocline and plagioclase -
less than 10% ), rock fragments
(quartzite), .
Relatively concentration of
theavies' 1s meagre, Zircon,
rutite and tourmaline (common)

" opaques (limonite - hematitey

abundant),
FINE GRAINED QUARTZ WACKE,

Grey to dark grey.
Moderately hard,

Fine silt to clay
(Mz = 602 - 800 d ).

Very poorly sorted
(GI = 3. )Q

Fine skewed
(Skt = 0,131 ).

Mesokurtic )
(Ké = 0047); Bimodal,

Glay (Montmorillonite).

SILTY SHALE,
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Umia Series (South of Katrol‘fault)‘:—4

Sandstone;
1. Golour:
2. Cohesions
3. Texture:

Grain size
sorting
Skewness

Kurtosis

Roundness

Sphericity

4‘. yj. atr ix :

5, Cement:

6, Textursal
¥Maturl fz s

-
% - B
PO .

White, purpls, variegated,

Moderately*hard, compact,

Fine to very fine sand
My = 2,26 - 3,85 ¢ ), sometimes
coarse sand (0.78 € ).

Moderately well to poorly serted‘
(07T = 0.6 = 1.914¢ ).

Near symmetrical to strongly fine
skewed
(SKI = 0,002 = 0,76 )

Mesokurtic to extremely leptokurtic
(K4 = 0,51 = 0,83 ); Unimodal,
decasionally bimodal,

Angular to subangular in coarser
fraction

(P = Ool - 0.25 )o ,

Subrounded to well rounded in
finer fraction

(P =0.31 - 0’7 ).

Very equant in coarser fraction

(S = over 0.75).

BElongated to very equant in finer
fraction

(5 = 0e6 = 0,75 Ye

S5ilt and clay

(more than 10% ; in some varieties
less than 10%). :

Sometimes ferruginous,

Immature, sometimes mature,



7. Mineral
Comggsitiong

8. Rock Name:

Siltstone:
1. Colour:

2. Cohesion:

3. Texture 3

Grain size
Sorting
Skewness

Kurtosis

Roundness
Sphertcity

<4dsMAbLREX
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uartz (abundant), felspar
microcline, plagioclase, orthoclase,
between 10 - 20%).
Concentration of theaviest' is meagre,
Rélatively zircon and tourmaline
(abundant); rutile and biotite
(common), garnet, staurolite and
angite (rare), opaques (Limonite

and hematite ~ common),

FELSPATHIC WACKE and
IMSPA 1C NITE,

»
P

Yellow, brown, variegated,

Moderately hard, compact, sometimes
friable, ' '

Coarse to medium silt
(M, = 4,08 = 5,72 @ ).

Poorly to very poorly sorted

(07 = 1.32 - 428 4 ).

Fine to strongly fine skewed
(SkT = 0421 = 0.85 ),

Leptokurtic to extremely
laptokurtic’
(Ké = 0,556 = 0485)3; Unimodal,

Subrounded to rounded
(P = 0285 = 0,6 Yo

Very equant
(S = over 0,75 )e

Clay ‘
(more than 10%).



5. Cement:

6., Textural
Mafuriﬁ[:

7 Mineral
Composition:

8. Rock Nmﬂe:

Sha:le:
1., Colour

2. Coheslon:

e

3. Texture:

Graln size
Sorting
Stewness
Kurtc; sls

4, Mineral .
Eomm sition;

5. Rock Name:

TIRE
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None; sometimes ferruginous,
Immature,

nartz (abundant), felspar
?Plagieclasa and microeline,
between 10 ~ 2%, sometimes

less than 10%),.

Zircon (very abundant); rutile,
tourmaline and biotite (common);
staurolite, garnet (sporadic);
kyanite (rare); opaques (limonite
and hematite - predominant),

FINE GRAINED FELSPATHIC WACKE and
RAINED QUARYZ WACKE,

-

Yellow, brown,

Moderately hard.

Very fire silt and clay
,(MZ = 7035 - 8.00)0 -

Very poorly serted
(QI = 402 d ).

Near symmetrical
(SKI = 04073 Yo

Mesokurtiec

(K4 = 0.5)3; X Bimodal,

Clay (Predominantly Montmorillonite,
sometimes Illite),

SILTY SHALE.
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ROCKS OF BHUJ SERIES: ‘
' The rocks belonging to Bhuj Series, both to
the north and south of Katrel fault have been

deécribad separately as under:

Bhuj Series: (North of Katrol Fault) :

Sandstone:

1. Colour:

2. Cohesion:

3. Texture:

Grain size

-Sorting

Skewness

Kartosis

Roundnmess

Brown, purple, yellow and
variegated, ' :

Soft and friable, occasionally
ferruginous varieties hard and

~compact, -

Medium to very fine samnil
M; = 1.05 -~ 3.85 ¢ ), sometimes
very coarse sand ( = 0.05 ¢ ).

well to very poorly sorted
(GI = 05 = 2,12 ¢ Yo

Near symmetrical to strongly
fins<skéwed - :

(Sky = 0401 = 0,67 )y Occasionally
coa}se (-ve) skewed (~0.2),

Mesokurtic to very leptokurtic
(K& = 0449 = 0,7), sometimes
plitykurtic (0.44); Unimodal,
at times bimodal, ]

Subangular to subrounded in
coarser fraction

(P=0.15 =~ 0.4).

Subrounded to well rounded in
finer fraction -

(P = 0.25 - 0e7)e



Sphericity

4, Matrix:

5. Cement:
6. Textural

Ma'c'urIfz s

7. Minersal
compo sition:

8. Rock Name:

gsiltstone:

1, Colour:

' 2, Coheslon;

145

Very equant in coarser fraction
(S = over 0075)0

' Subelongated in finer fraction

(S = 0,63 - 0&66)0

silt and Clay
(less than 107, sometimes more
than 10%).

Absent; only sometimes
ferruginous,

Immature to Mature,

ugrtz (predominant), felspar
%plagioclase, micerocline - both
fresh aml unaltered; less than 5%),
rock fragments (quartzite),

Zircon (abundant); rutile,
tourmaline and bilotite (very
common) 3 staurolite and kyanite
(fairly common; but a diasgnostic
mineral) ; opaques (limonite and
hematite - fairly abundant),

UARTZ ARENITE and
QUARIZ WACKE,

White, yellow, reddish brown
and variegated,

Moderately hard, compact,
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3. Texture:

Graln size Coarse to medium silt
(Mz = 4,12 = 5,10 § Yo .

Sorting Poorly to very poorly sorted
(0T = 2.0 = 2,46 ¢ )..

Skewness Fine to strongly fine skewed
(Sky = 0.191 = 0.87 ),
Kuartosis Mesokurtic to- very leptokurtic

(K& = 0449 = 0.7 03 Unimodal and
sometimes bimodal,

Roundness Subangular to subrounded
(P = 0el7 - Os4d),

Sphericity very equant
(S = over 0,75 ).

4, Matrix: Glay ’
' (more than 10%).

5, Cement: Absent, only sometimes ferruginous.

6. Textural
MafurIfz: ' Immature,

7. Mineral -
Composition: uartz (predominant), felspar

microcline, plagioc]’.ase -
less than 104 ).
Heavies as such are meagre, only
occasionally zircon, rutile and
tourmaline and opaques (hematite
and limonite),

8. Rock Name: -FINE GRAINED QUARTZ WACKE.
Shale:
J. Colour: Grey and white,

2. Cohesion: Moderately hard,



3. Texture:

Grain size
Sorting
-skewness
Kurtosis
4, Mineral
Composition:

5. Rock Name;

Bhuj Series (South

144

Very fine silt to clay
(Mz = Ted6 = 840 @ o

Very poorly sorted
(G‘I = 3,25 ¢ )o

Fine skewed
(SKI = 0.191 ). s

Mesokurtic )
(K& = 0.5) Bimodal,

Clay (Montmorillonite).

SILTY SHALE,

of Katrol faunlt):

Sandstone:

1. Colour:

2. Coheslon:

3. Texture:

Graln sizs

Sorting

Skewness

White, yeilow, brown, ocherous
and variegated,

Soft and Priable, occasibnally
hard and compact (ferruginous
varieties),

Medium to very fine sand
Mz = 1,04 - 3.8 ¢ ), sometimes
coarse sand (0.45 = 0.90 ).

Moderately well to poorly sorted
(G E Qe = 200 a ), Sometimes
well sorted (0.4 ~ 045 ).

Near symmetrical to fine skewed
(Sky = 0,03 = 0.29 ), occasionally
coar'se (~ve) skewed (~0.1ll1 = 0.12),



Kurtosis

Roundness

Sphericity

4, E a trik:

5, Cement:

6. Textural
Ma’EurI EZ:

Te Minefal
ggmgositio :

8, Rock Name:

148

Mesokurtic to leptokurtic

(K4 = 0.48 = 0.6 )3 Occasionally
plgtykurtic (0.45) and very
leptokurtic (0.61 - 0.7);
Bimodal and unimodal,

Angular to subrounded in
coarser fraetion

(P = 0.15 = 0.40 )' (R
Subrounded to well rounded in
finer fraction

(P = 0620 = 0.7 )e

Very equant in coarser fraction
(S = over 0.75 ).

Elongated to very equant in
fiper fraction

(S = 055 = 0.80 )o

Silt and clay
(less than 10%,0only sometimes
more than 10%).

Occaslonally ferruginous,

Submature to mature, somei’
varieties immature,

?uartz (predominant), felspar
microecline, plaglioclase -~
less than 10%, only sometimes
1o - 20%%; rock fragments
(quartzite);

Zircon (very abundant); rutile,
tourmaline and biotite (very
common) ; staurolite and garnet

"(falrly common); zoisite

amphiboles (rare); Kyani%e (rare
but an important and diagnostie
constituént) ; opagques (limonite,
hematite « abundant),

UARIZ ARENITE,
AC and
ZBLSPATHIC ARENITE,

v



giltstone:
L. Golour:
2. cohesicﬂg
3. Texture:

Grain size

Sorting

Skewness

Kurtosis

Roundness

Sphericity
4; Matrix:

5. Cement:

6. Textural
Ea’EurI fzg

Te Mineral .
Composition:

8. Rock Name:
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} ‘ i
White, grey, purple,

Moderately hard, compact.

Coarse to medium éilt
(Mz = 4,66 - 5,98 @ ).

Very poorly sorted
(O’I = 2,49 - 3,16 )] )o

Fine to strongly fine skewed

(Skp = 0,165 = 0.69 )

Mesokurtic to leptokurtic
(K& = 0e5 = 0,68 ); Unimodal,

Angular to subangular
(P = 0edl = 020 )o

Very equant
(S = over 0.75 ).

Clay
(more than 10%).

Mostly absent,
Immature,

uartz (predominant), felspar
microcline, plagioclase; less
than 10%).

Zircon (very abundant); rutile,
tourmaline and biotite (very
common) ; staurolite, garnet
(fairly common); kyanite (rare);
opaque (limonite - abundant ),

FINE GRAINED QUARTZ WACKE,

.~
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Shale:
1, Colour: White, grey.
2. Cohesion: Moderately hard, compact.

3. Texture:

Grain size Fine silt_to clay
) Mz = 5,23 = 8,050 ).

Sorting Very poorly sorted
(GI = 2049 - 5.10 g )0

Skewness Near symmetrical'to sﬁrongly fine
skewed :
(Sk1 = 0.06 = 0.43 ). .

Kurtosis Mesokurtic to leptokurtic
(KY = 0.48 = 0,58 Y3 Bimodal
and unimodal,

4, Mineral . )
Composition: Clay (Montmorillonite),
- 5. Roeck Names SILTY SHALE,

SUPRA = TRAPPEANS:
" The rocks of Supra-Trappeans are described
as under, ‘
Sandstone;
1, Colours Green, brown,

2, Cohesion: Moderately hard, compact
) occaslonally fr{able. ?

3. Textures

Grain size Medium sand

sorting Poorly sorted ~
(01 = 1.68 @ ),



I

Yo/ /’
B,
Skewness Strongly fine skewed SRe)
(SKI = Qo 3)0 ' =y

< N

Kurtosis Platykurtic 4 ~ % s

(K’ = 0,46 )3 Bimodal, '\’ i’N/VEﬁS\T{

Roundness Suhangular to subrounded in
coarser fraction
(P = 0016 - 0030 )0
Rounded to well rounded in
finer fraction
(P = 0047 - 007)0

Sphericity Subequant to very equant in
‘ both fractions
(S = 0069 - 009)0

4, Matrix. Silt and Clay
(more than 10%).

5. Cement: calcareous and ferruginous,
6. Textural N
Maturity: ) Immature.
7. Mineral
Composition: c?uartz (predominant), felspar
less than 5%).

Zircon (ebundant); rutile and
biotite (very common); garnet
(fairly abundant); tourmaline
and staurolite (sporadic);
opaques (abundant),

8., Rock Names QUARTZ WACKE,

SUBRECENT _OOLITIC LIMESTONES:

The rocks of sSub-Recent age are described
as- under,
Limestone:

1. Colour: * Dirty white to brownish white,



2.

3.

4,

5

6.
7.

8.

Cohesion:

Texture;
Graln size
Allochemical
onstituents:

Qolite

Fossil

Orthochemical
constltuents:

Terrigenous
Admix Eure :

Mineral
GompgsItien:

Rock Name:

152

compact,

Moderately hard
{avie. .

occasionally fr

Caicilutite; occaslonally fine
calcarenite,

Round and 0woid, mostly unbroken
and intact,

Well preserved and intactj
shells of foraminifers (Miliolides).

Microcrystalline calcite,

Fine sand, pebbles of rock=
fragments (Sandstones, basalt),

Quartz, felspar (microcline)
hornblende, zircon and apati%e.

SANDY FOSSILIFEROUS OOMICRITE,




