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Introduction 

Article Research 

Tertiary sediments are thickly deposited in most part of the northeast India attaining a maxi-

mum thickness of ±7 km sedimentary succession. Surma basin located in the eastern prox-

imity of India is also characterized by a thick sedimentary column which can be considered as 

the northeastern extension of Greater Bengal basin. This basin was initiated due to the mu-

tual collision between Indian and Burmese Plate. Due to this collision, the bed rocks have 

undergone folding which are oriented N-S trending hill ranges. The basin was also cut by a 

number of parallel to sub-parallel transverse faults and thrusts. The litho association is con-

sisting of sandstone, siltstone, shale and their various proportions. The present study focused 

on the provenance of the sediments, tectonic settings of the basin and various paleoclimatic 

conditions prevailing during the time of deposition by using petrography, granulometric and 

heavy mineral analysis of representative rock samples which were collected from various 

parts of Aizawl district of Mizoram belonging to the Upper Bhuban Formation. Based on the 

various proxies it was confirmed that the sediments were primarily derived from surrounding 

orogens and deposited in a shallow marine basin under the influence of fluvial-deltaic condi-

tions which were basically sourced from felsic provenance. The sediments were moderately 

weathered under semi-humid to humid climatic condition before they deposited into Surma 

basin. Sandstones samples are litharenite and wacke type which were deposited in an active 

continental margin to recycled orogen settings.     
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Geological Settings of Surma Basin 

Sci Vis 17 (3), 128—147 (2017) 
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Figure 1 | Geological map of Mizoram showing the study area.21  

Sci Vis 17 (3), 128—147 (2017) 
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Field description of the study area 

Methodology 

Table 1 | Litho-stratigraphic succession of Mizoram.1 

Age Group Formation Unit Generalized Lithology 

Recent Alluvium   Silt, clay and gravel 

-----------------------------------------------Unconformity--------------------------------------- 
Early Pliocene 

to 
Late Miocene 

Tipam 
(+900 m) 

  Friable sandstone with occasional clay bands 

---------------------------------Conformable and transitional contact------------------------- 

Miocene 
to 

Upper Oligocene 

S
U

R
M

A
 

(+
5

9
5

0
 m

) 

Bokabil 
(+950 m) 

 Shale, siltstone and sandstone 

-----------Conformable and transitional contact------------- 

B
H

U
B

A
N

 
(5

0
0

0
 m

) 

Upper Bhuban 
(1100 m) 

Arenaceous predominating with sandstone, shale 
and siltstone 

-------Conformable and transitional contact-- 

Upper Bhuban 
(3000 m) 

Argillaceous predominating with shale, siltstone-
shale alternations and sandstone 

-------Conformable and transitional contact-- 

Lower Bhuban 
(900 m) 

Arenaceous predominating with sandstone and 
silty-shale 

--------------------------------Unconformity obliterated by faults------------------------------ 

Oligocene 
Barail 

(+3000 m) 
  Shale, siltstone and sandstone 

----------------------------------------Lower contact not seen--------------------------------- 
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Figure 2 | Lithocolumn of the studied sections.  

Sci Vis 17 (3), 128—147 (2017) 
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Figure 4 | Photomicrographs of Upper 
Bhuban sandstone (where, Q: Quartz, 
P: Plagioclase, KF: K-Feldspar, M: Mica, 
AF: Altered Feldspar, C: Chert, RF: Rock 
Fragment, MYR: myrmekite & Q-CC: 
quartz overgrowth with carbonate ce-
ment). 

Figure 3 | Field photographs of the 
study area. A: Massive sandstone bed 
with alternate bands of sandstone and 
siltstone along Aizawl-Sairang road 
section, B: Siltstone intercalations 
between sandstone beds, C: Chevron 
folding observed along Aizawl-Sairang 
road section, D: Bioturbation devel-
oped within sandstone, E: jointed 
steep sandstone beds along Aizawl-
Tuirial road section and F: bivalves 
associated with weathered sandstone 
beds along Aizawl-Sairang road sec-
tion.  

Sci Vis 17 (3), 128—147 (2017) 
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Petrography and diagenesis of sandstones 

Results 

Granulometric analysis and depositional en-

vironment 

Ϭ

Sci Vis 17 (3), 128—147 (2017) 



135  

 

Ta
b

le
 2

 |
 M

o
d

al
 c

o
u

n
t 

o
f 

p
et

ro
gr

ap
h

ic
 s

tu
d

y 
o

f 
th

in
 s

ec
ti

o
n

s 
(w

h
er

e,
 Q

M
u
: m

o
n

o
cr

ys
ta

lli
n

e 
u

n
d

u
la

to
ry

 q
u

ar
tz

, Q
M

n
u
: m

o
n

o
cr

ys
ta

lli
n

e 
n

o
n

 u
n

d
u

la
to

ry
 

q
u

ar
tz

, Q
P

2
-3

: p
o

ly
cr

ys
ta

lli
n

e 
q

u
ar

tz
 w

it
h

 2
-3

 g
ra

in
s 

p
er

 q
u

ar
tz

, Q
P

>
3
: p

o
ly

cr
ys

ta
lli

n
e 

q
u

ar
tz

 w
it

h
 >

3
 g

ra
in

s 
p

er
 q

u
ar

tz
, P

C
a/

N
a:

 p
la

gi
o

cl
as

e,
 F

K
: p

o
ta

sh
 

fe
ld

sp
ar

, R
F I

g:
 ig

n
eo

u
s 

ro
ck

 f
ra

gm
en

t,
 R

F S
ed

: s
ed

im
en

ta
ry

 r
o

ck
 f

ra
gm

en
t,

 R
F M

et
: m

e
ta

m
o

rp
h

ic
 r

o
ck

 f
ra

gm
en

t,
 C

Si
l: 

si
lic

eo
u

s 
ce

m
en

t,
 C

A
rg

: a
rg

ill
ac

eo
u

s 
ce

m
en

t,
 C

Fe
r: 

fe
rr

u
gi

n
o

u
s 

ce
m

e
n

t,
 C

C
al

: c
ar

b
o

n
ac

eo
u

s/
ca

lc
it

e 
ce

m
en

t)
. 

 

Sa
m

p
le

 
N

o
. 

 
 

Q
u

ar
tz

 
 

Fe
ld

sp
ar

 
 

R
o

ck
 

Fr
ag

m
e

n
ts

 

 
 

 
 

C
e

m
e

n
t 

 
M

ic
a 

M
at

ri
x 

C
h

e
rt

 
O

p
aq

u
e

 

Q
M

u
 

Q
M

n
u
 

Q
P

 2
-3

 
Q

P
>3

 
P

C
a/

N
a 

F K
 

R
F I

g.
 

R
F S

ed
. 

R
F M

et
. 

C
Si

l 
C

A
rg

 
C

Fe
r 

C
C

al
 

SA
S#

2 
1

4
.1

4 
2

5
.0

0 
2

.3
5

 
3

.7
4

 
3

.8
8

 
0

.5
8

 
0

.3
4

 
4

.6
0

 
1

.6
6

 
0

.0
0

 
1

.2
6

 
0

.0
0

 
3

.0
0

 
1

3
.1

5 
1

0
.9

6 
3

.9
8

 
1

1
.3

8 

SA
S#

3
A

 
9

.6
6

 
3

5
.6

4 
1

.7
4

 
7

.3
3

 
2

.9
7

 
1

.4
1

 
0

.2
0

 
1

.7
0

 
2

.1
7

 
0

.6
9

 
1

.5
9

 
0

.0
0

 
0

.0
0

 
1

7
.3

1 
1

2
.6

0 
2

.7
5

 
2

.2
4

 

SA
S#

5 
1

3
.1

0 
1

9
.4

0 
1

.8
0

 
5

.3
4

 
5

.7
1

 
0

.0
0

 
0

.0
0

 
8

.1
5

 
1

.8
4

 
0

.0
0

 
0

.0
0

 
0

.0
0

 
1

8
.3

2 
1

0
.4

9 
1

.5
4

 
4

.7
6

 
9

.5
5

 

SA
S#

6 
1

6
.1

7 
2

6
.9

5 
1

.5
9

 
2

.3
0

 
1

.9
8

 
1

.7
0

 
0

.0
0

 
8

.7
7

 
0

.4
0

 
1

.8
0

 
2

.4
0

 
0

.0
0

 
0

.0
0

 
9

.3
9

 
3

.7
5

 
8

.5
5

 
1

4
.2

5 

SA
S#

9
A

 
2

1
.6

7 
9

.3
3

 
2

.4
1

 
7

.2
2

 
4

.5
9

 
0

.4
1

 
0

.0
0

 
4

.5
2

 
1

.4
0

 
0

.0
0

 
0

.0
0

 
0

.4
4

 
0

.0
0

 
1

9
.4

6 
1

0
.3

7 
0

.6
0

 
1

7
.5

8 

SA
S#

1
1

B
 

1
0

.4
9 

2
9

.7
0 

3
.5

6
 

6
.0

0
 

3
.0

7
 

1
.3

5
 

0
.1

8
 

1
.9

3
 

2
.0

8
 

0
.6

3
 

1
.4

4
 

0
.0

0
 

0
.0

0
 

1
5

.8
8 

1
1

.1
6 

2
.2

2
 

1
0

.3
1 

SA
T#

1 
1

6
.8

8 
2

6
.7

9 
2

.1
0

 
5

.9
7

 
8

.0
0

 
0

.0
0

 
0

.0
0

 
5

.6
6

 
0

.0
0

 
0

.0
0

 
0

.6
8

 
0

.0
0

 
1

0
.2

0 
6

.1
1

 
5

.1
0

 
6

.8
0

 
5

.7
1

 

SA
T#

3
A

 
7

.6
4

 
1

5
.4

0 
4

.7
5

 
1

.4
4

 
4

.1
2

 
0

.0
0

 
0

.8
8

 
4

.9
0

 
3

.6
6

 
2

.1
0

 
0

.7
0

 
3

.2
0

 
0

.0
0

 
1

8
.3

3 
1

0
.6

9 
2

.7
0

 
1

9
.4

9 

SA
T#

5 
1

9
.4

0 
1

8
.7

1 
2

.5
0

 
3

.3
3

 
4

.3
9

 
0

.7
0

 
0

.1
8

 
5

.2
7

 
0

.5
0

 
0

.0
0

 
0

.4
7

 
4

.1
7

 
0

.0
0

 
1

0
.2

2 
1

1
.8

0 
8

.7
6

 
9

.6
0

 

SA
T#

6
C

 
1

1
.5

0 
1

7
.4

8 
2

.5
5

 
3

.1
2

 
2

.2
3

 
0

.1
0

 
1

.3
0

 
6

.9
8

 
0

.0
0

 
4

.5
1

 
0

.0
0

 
0

.0
0

 
0

.0
0

 
1

3
.4

6 
7

.5
7

 
5

.7
3

 
2

3
.4

7 

SA
T#

7
A

 
8

.8
3

 
1

6
.7

7 
5

.0
0

 
2

.4
7

 
3

.9
1

 
0

.0
0

 
0

.7
3

 
5

.2
1

 
3

.8
3

 
4

.0
4

 
0

.1
2

 
2

.6
6

 
0

.0
0

 
1

7
.9

5 
1

2
.3

9 
2

.0
5

 
1

4
.0

4 

SA
T#

8 
1

4
.0

0 
3

2
.8

8 
0

.6
7

 
2

.5
7

 
4

.6
0

 
0

.8
0

 
0

.7
7

 
7

.3
0

 
2

.9
0

 
1

.3
0

 
2

.4
0

 
0

.3
1

 
0

.0
0

 
3

.9
0

 
1

9
.9

4 
4

.6
0

 
1

.0
6

 

 

Sa
m

p
le

 
N

o
. 

Ф
1
 

Ф
5
 

Ф
1

6
 

Ф
2

5
 

Ф
3

0
 

Ф
5

0
 

Ф
7

5
 

Ф
8

4
 

Ф
9

5
 

M
e

an
  

(M
Z)

 
St

an
d

ar
d

 
D

e
vi

at
io

n
 

(Ϭ
1
) 

Sk
e

w
n

e
ss

 
(S

K
) 

G
ra

p
h

ic
 

K
u

rt
o

si
s 

(K
G
) 

SA
S#

2 
0

.0
4

 
0

.8
1

 
1

.6
1

 
1

.7
3

 
1

.6
9

 
2

.0
6

 
2

.5
4

 
2

.6
6

 
3

.2
2

 
1

.9
9

 
0

.6
3

 
-0

.0
3 

0
.8

0
 

SA
S#

3
A

 
-0

.4
6 

0
.3

5
 

1
.1

4
 

1
.4

9
 

1
.5

7
 

2
.1

1
 

2
.3

2
 

2
.5

8
 

3
.3

1
 

1
.7

6
 

0
.8

1
 

-1
.1

9 
1

.0
1

 

SA
S#

5 
0

.0
5

 
0

.7
8

 
1

.3
9

 
1

.7
9

 
1

.8
9

 
2

.2
4

 
2

.7
1

 
3

.1
1

 
3

.7
1

 
2

.1
3

 
0

.8
7

 
0

.0
3

 
1

.1
0

 

SA
S#

6 
0

.4
9

 
1

.3
9

 
1

.9
3

 
2

.2
1

 
2

.1
9

 
2

.3
3

 
3

.4
1

 
3

.3
5

 
3

.7
5

 
2

.4
9

 
0

.7
1

 
1

.0
1

 
1

.1
6

 

SA
S#

9
A

 
0

.4
3

 
1

.3
 

1
.9

1
 

2
.1

5
 

2
.0

9
 

2
.4

1
 

3
.2

 
3

.4
6

 
3

.8
7

 
2

.4
9

 
0

.7
8

 
0

.8
8

 
1

.1
1

 

SA
S#

1
1

B
 

0
.9

7
 

1
.7

 
1

.9
5

 
2

.0
9

 
2

.3
1

 
2

.3
6

 
3

.1
9

 
3

.4
3

 
3

.6
6

 
2

.5
6

 
0

.6
7

 
1

.1
2

 
0

.8
8

 

SA
T#

1 
-0

.2
4 

1
.1

 
1

.8
9

 
2

.1
 

2
.4

 
2

.4
 

2
.8

1
 

3
.1

8
 

3
.7

4
 

2
.4

9
 

0
.7

2
 

0
.2

3
 

0
.7

7
 

SA
T#

3
A

 
-0

.9
9 

0
.1

7
 

1
.3

 
1

.6
8

 
2

 
2

.2
9

 
2

.7
6

 
2

.7
7

 
3

.1
8

 
2

.0
2

 
0

.8
2

 
-2

.2
3 

1
.3

3
 

SA
T#

5 
-0

.0
5 

0
.7

8
 

1
.5

8
 

1
.8

 
1

.8
 

2
.1

7
 

2
.5

7
 

2
.9

 
3

.3
2

 
2

.0
9

 
0

.7
1

 
-0

.2
1 

0
.8

0
 

SA
T#

6
C

 
-0

.5
1 

0
.3

 
1

.2
 

1
.4

7
 

1
.7

1
 

2
.3

 
2

.4
4

 
2

.5
8

 
3

.8
3

 
1

.8
3

 
0

.8
8

 
-1

.4
0 

1
.4

0
 

SA
T#

7
A

 
-0

.2
4 

0
.5

8
 

1
.4

 
1

.7
4

 
1

.6
9

 
2

 
3

.3
7

 
3

.4
1

 
3

.7
6

 
2

.1
7

 
0

.9
8

 
1

.3
5

 
2

.1
2

 

SA
T#

8 
-0

.4
 

0
.4

9
 

1
.3

1
 

1
.5

3
 

1
.6

1
 

2
.1

1
 

2
.4

1
 

2
.7

3
 

3
.7

8
 

1
.8

8
 

0
.8

5
 

-0
.0

5 
1

.1
9

 

 Ta
b

le
 3

 |
 V

ar
io

u
s 

gr
ai

n
 s

iz
e 

p
ar

am
et

er
s 

o
f 

th
e 

U
p

p
er

 B
h

u
b

an
 s

an
d

st
o

n
es

. 

Sci Vis 17 (3), 128—147 (2017) 



136  

 

Ta
b

le
 4

 |
 V

ar
io

u
s 

gr
ai

n
 s

iz
e 

d
is

cr
im

in
an

t 
fu

n
ct

io
n

s 
w

it
h

 d
ep

o
si

ti
o

n
al

 c
o

n
d

it
io

n
s1

9
 (w

h
er

e,
 Y

1
=-

3
.5

6
8

8
M

z+
3

.7
0

1
6
σ
₁2

-2
.0

7
6

6
S k

i+
3

.1
1

3
5

K
g;

 
Y 2

=1
5

.6
5

3
4

M
z+

6
5

.7
0

9
1
σ
₁2

+1
8

.1
0

7
1

S k
i+

1
8

.5
0

4
3

K
g;

 Y
3
=0

.2
8

5
2

M
z-

8
.7

6
0

4
σ
₁2

-4
.8

9
3

2
S k

i+
0

.0
4

8
2

K
g 

&
 Y

4
=0

.7
2

1
5

M
z-

0
.4

0
3

0
σ
₁2

+6
.7

3
2

2
S k

i+
5

.2
9

2
7

K
g)

 

Ta
b

le
 5

 |
 P

et
ro

gr
ap

h
ic

 d
at

a 
o

f 
h

ea
vy

 m
in

er
al

 a
n

al
ys

is
 (

w
h

er
e,

 Z
r:

 z
ir

co
n

, T
r:

 t
o

u
rm

al
in

e,
 R

t:
 r

u
ti

le
, K

y:
 k

ya
n

it
e,

 S
i: 

si
lli

m
an

it
e,

 E
p

: 
ep

id
o

te
, C

l: 
ch

lo
ri

te
, 

H
b

: h
o

rn
b

le
n

d
e,

 B
t:

 b
io

ti
te

, G
r:

 g
ar

n
et

, O
p

: o
p

aq
u

e 
m

in
er

al
s 

&
 Z

TR
: z

ir
co

n
, t

o
u

rm
al

in
e 

an
d

 r
u

ti
le

) 
 

Sa
m

p
le

 
N

o
. 

D
is

cr
im

in
an

t 
Fu

n
ct

io
n

s 

Y 1
 

D
ep

o
si

ti
o

n
al

 
C

o
n

d
it

io
n

s 
Y 2

 
D

ep
o

si
ti

o
n

al
 

C
o

n
d

it
io

n
s 

Y 3
 

D
ep

o
si

ti
o

n
al

 
C

o
n

d
it

io
n

s 
Y 4

 
D

ep
o

si
ti

o
n

al
 

C
o

n
d

it
io

n
s 

SA
S#

2 
-3

.0
8 

Eo
lia

n
 D

ep
o

si
ti

o
n

 
7

1
.2

5 
Sh

al
lo

w
 A

gi
ta

te
d

 M
ar

in
e

 
-2

.7
0 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

5
.3

1
 

Tu
rb

id
it

y 
C

u
rr

en
t 

SA
S#

3
A

 
1

.7
3

 
B

ea
ch

 D
ep

o
si

ti
o

n
 

6
7

.6
6 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

0
.6

4
 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

-1
.6

7 
Tu

rb
id

it
y 

C
u

rr
en

t 

SA
S#

5 
-1

.4
0 

B
ea

ch
 D

ep
o

si
ti

o
n

 
1

0
4

.5
5 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

-6
.1

9 
Sh

al
lo

w
 A

gi
ta

te
d

 M
ar

in
e

 
7

.2
9

 
Tu

rb
id

it
y 

C
u

rr
en

t 

SA
S#

6 
-5

.4
8 

Eo
lia

n
 D

ep
o

si
ti

o
n

 
1

1
2

.0
5 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

-8
.6

1 
Fl

u
vi

al
 D

ep
o

si
ti

o
n

 
1

4
.5

1 
Fl

u
vi

al
 D

el
ta

ic
 D

ep
o

si
ti

o
n

 

SA
S#

9
A

 
-5

.0
2 

Eo
lia

n
 D

ep
o

si
ti

o
n

 
1

1
4

.9
1 

B
ea

ch
 D

ep
o

si
ti

o
n

 
-8

.8
1 

Fl
u

vi
al

 D
ep

o
si

ti
o

n
 

1
3

.3
0 

Fl
u

vi
al

 D
el

ta
ic

 D
ep

o
si

ti
o

n
 

SA
S#

1
1

B
 

-7
.0

7 
Eo

lia
n

 D
ep

o
si

ti
o

n
 

1
0

5
.9

1 
Sh

al
lo

w
 A

gi
ta

te
d

 M
ar

in
e

 
-8

.5
8 

Fl
u

vi
al

 D
ep

o
si

ti
o

n
 

1
3

.8
6 

Fl
u

vi
al

 D
el

ta
ic

 D
ep

o
si

ti
o

n
 

SA
T#

1 
-5

.0
3 

Eo
lia

n
 D

ep
o

si
ti

o
n

 
9

1
.6

0 
Sh

al
lo

w
 A

gi
ta

te
d

 M
ar

in
e

 
-4

.9
4 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

7
.1

8
 

Tu
rb

id
it

y 
C

u
rr

en
t 

SA
T#

3
A

 
4

.0
6

 
B

ea
ch

 D
ep

o
si

ti
o

n
 

6
0

.5
9 

B
ea

ch
 D

ep
o

si
ti

o
n

 
5

.5
9

 
Sh

al
lo

w
 A

gi
ta

te
d

 M
ar

in
e

 
-6

.7
5 

Tu
rb

id
it

y 
C

u
rr

en
t 

SA
T#

5 
-2

.6
4 

B
ea

ch
 D

ep
o

si
ti

o
n

 
7

7
.3

3 
Sh

al
lo

w
 A

gi
ta

te
d

 M
ar

in
e

 
-2

.8
0 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

4
.1

2
 

Tu
rb

id
it

y 
C

u
rr

en
t 

SA
T#

6
C

 
3

.6
0

 
B

ea
ch

 D
ep

o
si

ti
o

n
 

8
0

.2
2 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

0
.6

4
 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

-0
.9

6 
Tu

rb
id

it
y 

C
u

rr
en

t 

SA
T#

7
A

 
-0

.3
4 

B
ea

ch
 D

ep
o

si
ti

o
n

 
1

6
1

.4
2 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

-1
4

.4
0 

Fl
u

vi
al

 D
ep

o
si

ti
o

n
 

2
1

.5
4 

Fl
u

vi
al

 D
el

ta
ic

 D
ep

o
si

ti
o

n
 

SA
T#

8 
-0

.2
4 

B
ea

ch
 D

ep
o

si
ti

o
n

 
9

8
.4

8 
Sh

al
lo

w
 A

gi
ta

te
d

 M
ar

in
e

 
-5

.5
6 

Sh
al

lo
w

 A
gi

ta
te

d
 M

ar
in

e
 

7
.0

4
 

Tu
rb

id
it

y 
C

u
rr

en
t 

 

Sa
m

p
le

 
N

o
. 

Zr
 

Tr
 

R
t 

K
y 

Si
 

Ep
 

C
l 

H
b

 
B

t 
G

r 
O

p
 

 
ZT

R
 

In
d

e
x 

 

 
 

 
 

 
 

 
 

 
 

 
 

Z 
T 

R
 

SA
S#

2 
3

4
.9

3 
1

6
.0

5 
8

.1
1

 
3

.7
1

 
3

.6
8

 
1

.2
4

 
4

.1
9

 
3

.7
9

 
5

.9
8

 
1

.8
9

 
1

6
.4

3 
5

9
.1

1 
2

7
.1

6 
1

3
.7

2 

SA
S#

3
A

 
3

1
.3

9 
1

6
.0

6 
9

.4
5

 
4

.9
7

 
3

.7
2

 
1

.8
8

 
2

.4
1

 
1

.7
9

 
5

.2
5

 
3

.6
3

 
1

9
.4

5 
5

5
.1

7 
2

8
.2

2 
1

6
.6

1 

SA
S#

5 
2

9
.6

9 
1

5
.4

3 
1

0
.2

5 
5

.0
7

 
3

.8
3

 
2

.5
5

 
3

.0
6

 
1

.7
5

 
5

.4
4

 
3

.8
2

 
1

9
.1

1 
5

3
.6

2 
2

7
.8

7 
1

8
.5

1 

SA
S#

6 
3

0
.4

9 
1

5
.7

9 
1

0
.3

7 
5

.4
2

 
3

.4
7

 
2

.7
1

 
2

.8
9

 
1

.2
2

 
6

.0
6

 
4

.0
5

 
1

7
.5

3 
5

3
.8

2 
2

7
.8

7 
1

8
.3

1 

SA
S#

9
A

 
2

7
.8

4 
1

7
.5

9 
9

.5
2

 
5

.0
3

 
3

.6
8

 
2

.1
9

 
2

.6
3

 
1

.4
8

 
5

.0
0

 
4

.0
5

 
2

0
.9

9 
5

0
.6

6 
3

2
.0

1 
1

7
.3

2 

SA
S#

1
1

B
 

2
8

.1
4 

1
4

.7
7 

1
0

.3
8 

6
.0

0
 

3
.0

1
 

1
.5

5
 

1
.5

1
 

0
.0

0
 

4
.5

6
 

5
.0

9
 

2
4

.9
9 

5
2

.8
1 

2
7

.7
2 

1
9

.4
8 

SA
T#

1
 

3
1

.5
9 

1
6

.0
6 

9
.3

0
 

4
.8

8
 

3
.7

0
 

1
.8

6
 

2
.6

0
 

1
.8

3
 

5
.4

3
 

3
.5

6
 

1
9

.2
0 

5
5

.4
7 

2
8

.2
0 

1
6

.3
3 

SA
T#

3
A

 
2

8
.6

7 
1

7
.0

3 
1

2
.8

8 
4

.4
4

 
5

.6
1

 
3

.0
6

 
1

.7
4

 
1

.7
7

 
5

.7
9

 
2

.8
5

 
1

6
.1

6 
4

8
.9

4 
2

9
.0

7 
2

1
.9

9 

SA
T#

5
 

3
3

.0
3 

1
5

.9
6 

8
.2

9
 

3
.1

1
 

3
.5

9
 

2
.8

1
 

3
.0

9
 

0
.0

0
 

6
.1

6
 

2
.6

4
 

2
1

.3
2 

5
7

.6
6 

2
7

.8
6 

1
4

.4
7 

SA
T#

6
C

 
3

0
.4

8 
1

6
.0

4 
7

.3
9

 
5

.6
6

 
3

.0
7

 
1

.0
3

 
2

.6
6

 
4

.0
6

 
6

.1
1

 
4

.7
3

 
1

8
.7

7 
5

6
.5

4 
2

9
.7

5 
1

3
.7

1 

SA
T#

7
A

 
3

0
.7

0 
1

6
.0

8 
9

.5
9

 
4

.8
6

 
3

.7
3

 
2

.0
7

 
2

.6
5

 
1

.7
5

 
5

.5
3

 
3

.6
4

 
1

9
.5

1 
5

4
.4

6 
2

8
.5

3 
1

7
.0

1 

SA
T#

8
 

3
1

.4
5 

1
6

.1
1 

9
.3

2
 

4
.8

1
 

3
.6

8
 

1
.9

3
 

2
.8

7
 

1
.9

9
 

5
.5

3
 

3
.4

5
 

1
8

.8
6 

5
5

.2
9 

2
8

.3
2 

1
6

.3
9 

 

Sci Vis 17 (3), 128—147 (2017) 



137  

Ϭ

Ϭ

Ϭ

Heavy mineral analysis 

Sci Vis 17 (3), 128—147 (2017) 



138  

 

Figure 5 | A. Cumulative grain size curves, B. Binary plot of Graphic Mean (Mz) vs Standard Deviation (Ϭ1)15 repre-
senting the depositional conditions, C. Binary plot of Mean Size (Mz) vs Standard Deviation (Ϭ1)16 suggesting the sedi-
ments were deposited by wave processes, D. Skewness (Ski) vs Kurtosis (KG) plot17 representing the depositional con-
dition of sediments, E. Binary plot of Skewness (Ski) vs Kurtosis (KG)18 to depict the energy conditions, F. Log-Log 
plot19 showing the depositional environment.  
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Figure 6 | Heavy minerals observed under microscope (where, Z: zircon, T: tourmaline, ST: staurolite, H: hyper-
sthenes, R: rutile, S: sillimanite, K: kyanite & G: garnet). 

Figure 7 | A. ZTR index29 of Upper Bhuban sandstones. B. QmPK ternary plot44 representing continental derivation of 
sediments with increasing maturity index.  

Sci Vis 17 (3), 128—147 (2017) 
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Figure 8 | Petrographic classification of sandstones. A. QFL.30 B. QFR.31  

Figure 9 | Monocrystalline and polycrystalline quartz are plotted in - A. Diamond Diagram7 representing the deriva-
tion of sediments from upper to middle rank metamorphic rocks; B. Diamond Plot8 representing derivation of sedi-
ments from granite and gneisses.  

Sci Vis 17 (3), 128—147 (2017) 
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Figure 11 | Petrographic tectonic setting discriminant plot – A. QFL ternary plot.9 B. QmFLt ternary plot10 represent-
ing recycled orogen and quartzose recycled orogen. 

Figure 10 | Paleo-climatic conditions of Upper Bhuban Formation – A. Ternary QFR plot45 representing humid cli-
matic condition. B. Semi Quantitative Weathering Index11 and binary plot of ln(Q/R) vs ln(Q/F)46 representing moder-
ate nature of weathering. C. Bivariate plot12 of modal data representing humid to semi humid climatic conditions. 

Sci Vis 17 (3), 128—147 (2017) 
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