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CHAPTER 2
PREVIOUS WORK

The geological investigations of the Himalayas have 
been divided into following three periods:

(1) The first period of sixty years, beginning with 

1860 was instrumental in laying the foundations 

of Himalayan stratigraphy.
(2) The second period between 1920 and 1939 saw a 

special emphasis being laid on the structural 
studies of the Himalayas. The development of the 

concepts of great thrusts in Europe had a clear 
impact on the Himalayan studies during this period.

(3) The third and the most recent period from 1939 to 

this date has witnessed the beginning of intensive 
areal studies of structures and their regional

correlation
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A number of agencies, foremost among them the 
G.S.I., have been paying attention to the study of 
Himalayan geology recently and the various major 
engineering projects, expedition traverses and academic 
research have given added impetus to a gradual clari
fication of concepts about the stratigraphy, structure 
and metamorphism of the Himalayas.

A chronological account of the growth and 
development of the geological knowledge of the Himalayas 
is summarised in the following table (Table 2.1, 2.2,
2.3 and 2.4).

PREVIOUS ffOKK IN THE KPMAON REGION
Auden (1937) working in Garhwal, improved upon the 

work of Middlemiss (1887) and suggested the existence 
of great thrusts. He divided the Garhwal area into three

f

tectonic units - the Garhwal nappe, the Krol nappe and 
the Autocthonous zone - separated, respectively by the 
Garhwal thrust and the Krol thrust.

Heim and Gansser (1939) extended Auden's concepts 
eastward into Kumaon, and named the crystalline thrust 
unit corresponding to the Garhwal nappe as 'Almora nappe'. 
They suggested that the Almora nappe was a huge syncline



Ga
ve
 a

 d
et

ai
le

d 
ac
co
un
t 

of
 t

he
 g

ne
is

si
c 

gr
an

it
es

 
of
 t

he
 C

ho
r 

ar
ea
. 

Pr
ov

ed
 l

at
e 

in
tr

us
iv

e 
or

ig
in
 

of
 C

ho
r 

Gr
an
it
es
.

Pu
bl

is
he

d 
wo

rk
 o

n 
th
e 

cr
ys

ta
ll

in
e 

an
d 

me
ta

mo
rp

hi
c 

ro
ck

s 
of
 t

he
 L

ow
er

 H
im
al
ay
as
.

Di
sc

us
se

d 
ge

ol
og

y 
of
 t

he
 N

ai
ni
ta
l 

ar
ea

 w
it

h 
a 

sp
ec
ia
l 

re
fe

re
nc

e 
to
 i

ts
 l

ak
es
.

Na
in

it
al
 a

re
a

Lo
we

r 
Hi

ma
la

ya
s

Ch
or

 a
re

a

18
90

 Mi
dd

le
mi

ss

18
87
 Mi

dd
le

mi
ss

18
87
 Ma

cm
ah

on

Pu
bl

is
he

d 
th
e 

fi
rs
t 

se
ct
io
ns

 a
cr

os
s 

Hi
ma

la
ya

s.
Ga
ve
 t

he
 f

ir
st
 g

eo
lo

gi
ca

l 
ac
co
un
t 

of
 t

he
 N

ep
al
 

Hi
ma

la
ya

s.
Ga
ve
 t

he
 f

ir
st
 c

on
ne

ct
ed

 a
cc

ou
nt

 o
f 

th
e 

ge
ol

og
y 

of
 t

he
 l

ow
er

 K
um

ao
n 

Hi
ma

la
ya

s.
 L

ai
d 

th
e 

fo
un

da


ti
on
 f

or
 t

he
 c

or
re

la
ti

on
 a

nd
 n

om
en

cl
at

ur
e 

of
 t

he
 

ro
ck

s 
of
 S

im
la
. 

CH
as

sU
fi

ad
rt

he
 r

oc
ks

 i
nt
o 

Hi
ma

la
ya

n 
an
d 

Su
b-

Hi
ma

la
ya

n 
se
ri
es
.

. 
. *

Ga
ve
 t

he
 s

tr
uc
tu
ra
l 

in
te

rp
re

ta
ti

on
 a

nd
 e
or
rp
j?
' 

la
fc
io
n 

of
 t

he
 H

im
al

ay
an

 r
oc
ks
. 

As
si

gn
ed

 t
wo
” 

ag
es
 t

o 
th
e 

Hi
ma

la
ya

n 
gr

an
it

ic
 r

oc
ks
, 

vi
z.
 

Te
rt

ia
ry

 a
nd
 P

re
-T

ri
as

si
c.

Ga
ve
 a

 g
en

er
al
 d

es
cr

ip
ti

on
 o

f 
th
e 

ro
ck

 t
yp
es
.

Tr
av

er
se

 f
ro

m 
Al

mo
ra

 
to
 M

us
so

or
ie

Si
ml

a 
ar

ea
 a

nd
 

Ku
ma

on
(S
ee
 .
Ta
bl
e 

2,
2)

18
83
 Ol

dt
ha

m

18
80
 Mi

dd
le

mi
ss

.1
85
1 

St
ra

ch
ey

18
54
 

Ho
ok

er

18
64
 

Me
dl

ic
ot

t

CO
NC

EP
TS

 D
EV

EL
OP

ED
AR

EA
 I

NV
ES

TI
GA

TE
D

YE
AR

 NA
ME

PR
EV

IO
US

 W
OR

K 
IN
 T

HE
 H

IM
AL

AY
AS

TA
BL

E 
2.
1

18
91
 Gr

ie
sb

ac
h 

Sp
it

i 
ar

ea
 

Co
rr

el
at

ed
 r

oc
ks

 o
f 

th
e 

'i
nn
er
 f

or
ma
ti
on
s'
 o

f
. .
 . 

Mi
dd

le
mi

ss
 w

it
h 

si
mi
la
r 

ro
ck

s 
of
 S

pi
ti
 a

nd
ca

ll
ed

 t
he

m 
th

e 
Va

ik
ri

ta
 S

ys
te
m.



16

Su
gg

es
te

d 
th
e 

ag
e 

of
 s

om
e 

Hi
ma

la
ya

n 
ro

ck
s 

to
 

be
 P

re
-T

ri
as

si
e, 

___
__
__
_

Di
sc

us
se

d 
th
e 

ge
ol

og
y .

of
 ut
he
: 
IC
ro
l B

el
t 

an
d 

de
sc

ri
be

d 
th
e 

ro
ck

 t
yp
es
i

Ga
ve
 a

 d
et

ai
le

d 
ac
co
un
t 

of
 t

ra
ve

rs
es

 i
n 

th
es
e 

re
gi

on
s.

Es
ta

bl
is

he
d 

th
e 

st
ru
ct
ur
e 

of
 H

im
al

ay
as

 i
n 

Ga
rh

wa
l. 

' -
De

ve
lo

pe
d 

th
e 

st
ra

ti
gr

ap
hy

 o
f 

th
e 

Sh
al
i 

Wi
nd

ow
 

in
 S

im
la

 a
nd

 d
is

cu
ss

ed
 t

he
 s

tr
uc
tu
re
.

Di
sc

us
se

d 
gr

an
it

is
at

io
n 

of
 b

at
ho

li
th

ie
 

di
me

ns
io

ns
 i

n 
th
e 

ar
ea
.

Ga
ve
 a

 c
om
pl
et
e,
 a

cc
ou
nt
 o

f 
th
e 

st
ru
ct
ur
e,
 

st
ra

ti
gr

ap
hy

 a
nd

 m
et

am
or

ph
is

m 
of
 t

he
 S

im
la

 
ar
ea
. 

N 
/

Di
sc

us
se

d 
th
e 

te
ct

on
ic

s 
an
d 

or
og

en
y 

of
 t

he
 

MW
 H

im
al

ay
as

. E
st

ab
li

sh
ed

 t
he
 s

yn
ta
xi
al
 b

en
d 

in
 t

he
 H

im
al

ay
an

 c
ha
in
 b

et
we
en

 K
as

hm
ir

 a
nd
/ 

Ha
za

ra
 a

nd
 s

ug
ge

st
ed

 a
 s

.i
ng
le
 m

ov
em

en
t 

fr
om

 
th
e 

no
rt
h.

A 
bo

ok
 o

n 
ge

og
ra

ph
y 

an
d 

ge
ol

og
y 

of
 H

im
al

ay
as

.

Ga
ve
 t

he
 f

ir
st
 m

od
er

n 
se
ct
io
n 

of
 t

hr
us
t 

fo
ld
in
g 

ov
er
 t

he
 e

nt
ir
e 

Hi
ma
la
ys
.

Ga
ve
 a

 g
en

er
al
 a

cc
ou

nt
 o

f 
th
e 

Ch
or

 G
ra
ni
te
s.

Na
ng

a 
Pa

rb
at

 
re

gi
on

Th
e 

Kr
ol
 B

el
t 

of
 

Si
ml

a
Ga

rh
wa

l, 
Ne
pa
l 

an
d 

Si
kk

im
Ga
rh
wa
l 

Hi
 ma

l a
y a

 s 
(S
ee
 T

ab
le
 2

.4
)

Si
ml

a 
ar

ea

Si
ml

a 
ar
ea
 

1 
Se
e 

Ta
bl

e 
2.
3)

Ch
or

 a
re

a

19
32
 

Bu
rr

ar
d 
& 

Ha
yd

en
19
33
 

Au
de

n

19
34
 

Au
de

n

19
35
 

Au
de

n

19
37
 

Au
de

n

19
39
 

We
st

19
49
 

Mi
se

h

19
31
 Wad

ia

19
26
 

Pi
lg

ri
m 
&

We
st
'

19
28
 

Pi
lg

ri
m 
&

We
st

 ■

19
07
 Loc

zy



N
A

M
E 

' AREA 
IN

V
ES

TI
G

A
TE

D
 

C
O

N
C

EP
TS

 DE
V

EL
O

PE
D

Es
ta

bl
is

he
d,

 th
e st

ra
tig

ra
ph

y a
nd

 str
uc

tu
re

 
ol

 th
e r

eg
io

n.
Es

ta
bl

is
he

d s
tra

tig
ra

ph
y a

nd
 str

uc
tu

re
 of 

th
e so

ut
he

rn
 Fi

th
or

ag
ar

h,
 gav

e an
 acc

ou
nt

 of 
C

ha
m

pa
w

at
 gr

an
od

io
rit

es
 an

d s
ug

ge
st

ed
 the

m
 

to
 be 

ba
th

ol
ot

hi
e.

 
1

D
es

cr
ib

ed
 th

e st
ra

tig
ra

ph
y a

nd
 the

 str
uc

tu
re

 
of

 the
 reg

io
n.

 
, 

■

Lo
ha

gh
at

 re
gi

on
 of

 
A

lm
or

a d
is

tri
ct

Ea
st

er
n N

ep
al

 
H

im
al

ay
as

So
ut

he
rn

 Fi
th

or
ag

ar
h 

ar
ea

19
63

 Valdiya
19

62
 Valdiya

19
61

 Bordet

G
av

e a 
de

ta
ile

d g
eo

lo
gi

ca
l ac

co
un

t of
 the

 
re

gi
on

.
G

av
e a 

ge
ne

ra
l ac

co
un

t of
 th

e G
eo

lo
gy

 6f
 

th
e R

up
sh

u D
is

tri
ct

.
Su

gg
es

te
d r

is
e'o

f is
ot

he
rm

s in
 the

 sub
si

di
ng

 
D

al
in

g G
eo

sy
nc

lin
e to

 be 
re

sp
on

si
bl

e fo
r th

e 
de

ve
lo

pm
en

t of
 me

ta
m

or
ph

ic
 m

in
er

al
s.

Pr
ov

ed
 Ra

m
ga

rh
 po

rp
hy

rie
s to

 be 
m

ig
m

at
ite

s.

Su
m

m
ar

is
ed

 an
d d

is
cu

ss
ed

 the
 ge

ol
og

ic
al

 
in

ve
st

ig
at

io
ns

 in 
th

e N
ep

al
 Hi

m
al

ay
as

.
Es

ta
bl

is
he

d p
et

ro
lo

gy
 of

 th
e D

ag
sh

ai
 are

a.

D
is

cu
ss

ed
 th

e g
en

er
al

 geo
lo

gy
.

Si
m

la
 ar

ea

R
am

ga
rh

 are
a 

(N
ai

ni
ta

l)
N

ep
al

 Him
al

ay
as

19
61

 Ganju & Sr
iv

as
ta

va

19
58

 Hagen
19

56
 Pande

--
-.V

i
D

ar
je

el
in

g a
re

a
19

56
 Ghose

19
53

 Ber4hel°
se

n'
 N.W. Him

al
ay

as

R
am

ga
rh

 are
a 

(N
ai

ni
ta

l)
C

en
tra

l Ne
pa

l 
H

im
al

 ay
as

19
52

 Hagen &
 

H
un

ge
r

19
49

-5
0 P

an
de

Y
EA

R



Fo
r th

e fi
rs

t ti
m

e su
gg

es
te

d a
 m

ig
m

at
iti

e 
or

ig
in

 for
 the

 gn
ei

ss
ie

 ro
ck

s o
f th

e re
gi

on
. 

Es
ta

bl
is

he
d fo

ur
 di

st
in

ct
 ep

is
od

es
 of 

m
et

am
or

ph
is

m
 fo

r th
e K

ui
aa

on
 Hi

m
al

ay
as

,
D

iv
id

ed
 Le

ss
er

1H
im

al
ay

an
 un

fo
ss

ili
fe

ro
us

 
fo

rm
at

io
ns

 (S
ed

im
en

ta
ry

) in
to

 ar
gi

llo
- 

ca
lc

ar
eo

us
 an

d a
re

na
ce

ou
s g

ro
up

s.
Pu

bl
is

he
d a

 mo
de

rn
 and

 sy
nt

he
si

se
d a

cc
ou

nt
 

of
 th

e g
eo

lo
gy

 of 
th

e H
im

al
ay

as
,

G
ra

ve
 a 

pr
el

im
in

ar
y acc

ou
nt

 of 
th

e g
eo

lo
gy

 
of

 the
 Bh

ut
an

 Hi
m

al
ay

as
,

D
iv

id
ed

 th
e H

im
al

ay
as

 int
o te

ct
on

ic
 zo

ne
s 

an
d c

om
pa

re
d th

em
 to

 tho
se

 of 
th

e A
lp

s,
G

av
e a 

ge
ne

ra
l ac

co
un

t of
 ge

ol
og

ic
al

 
in

ve
st

ig
at

io
ns

 in 
th

e H
im

al
ay

as
,

D
ev

el
op

ed
 the

 pre
M

<m
i®

H
ry

-y
 C

on
ce

pt
s ab

ou
t th

e 
te

ct
on

ic
 pa

tte
rn

 of 
th

e c
en

tra
l Ku

m
ao

n 
R

eg
io

n,
 

. 
o'

C
rit

ic
al

ly
 di

sc
us

se
d th

e b
irt

h a
nd

 de
ve

lo
p-

'*
 

m
en

t of
 th

e H
im

al
ay

as
,

G
av

e an
 ac

co
un

t of
 the

 inv
es

tig
at

io
ns

 an
d 

di
sc

us
se

d th
ei

r s
ig

ni
fic

an
ce

 for
 the

 ge
ol

og
y 

of
 th

e H
im

al
ay

as
,

W
e s

te
rn

 Ne
pa

l

Th
e C

en
tra

l Ku
m

ao
n 

H
im

al
 ay

 as

19
70

 Frank & Fu
ch

s

Pa
nd

e &
 

Sa
xe

na

Th
e B

hu
ta

n H
im

al
ay

as

19
68

Th
e K

um
ao

n H
im

al
ay

as

896T19
64

 
N

au
tiy

al
 

et
 al

.

19
65

 
IC

ris
hn

as
w

am
i & 

Sw
am

in
at

h

19
67

 
Fu

ch
s

19
64

 Gansser
19

64
 Valdiya

19
63

 Paride*



TABLE 2,2

MEBLICOTT'S CLASSIFICATION (1864)

SUB HIMALAYAN 

SERIES

I Upper Siwaliks

0 Middle Nahan
00 Lower ^ubathu

0 Kasauli
0
$ Bagshai

HIMALAYAN SERIES

A. Unmetamorphosed 

Krol - Limestones 

Infralcrol - Carbonaceous sbal 

Blaini - Conglomerate

Infra Blaini - Slates.

B. Metamorphics

Crystalline and 

Sub-crystalline rocks
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TAELE 2,3

CLASSIFICATION OF SIMLA ROCKS BY PILGRIM AND WEST (l928)

Dagsiiai Series Lower Miocene

■Un conform ty-

Uppermost Subathu Beds Upper Oligoeene

Unconformity------------------------

Subathu Series Middle Eocene

Unconformity

Krol Series §

Infra Krol Beds ()
$Blaini Beds §

Lower Gondwana

------------------------ Unconformity

ShaLi Limestones & Slates 
Simla Series (infra Blaini)

--------------------------Unconformity

?

Jaunsar Series

Chail Series

Unconformity

Purana

Jutogh Series

Purana 
Archeans (?)



TABLE 2.4
20

AUDEN'S SEQUENCE OF ROCKS IN GARHWAL (1937)

Foriuati on Thickness Probable Age

Siwaliks 4864 m Upper Miocene to 
Pleistocene

Numirml i fees - Eocene
Tal 1976 m Upper Cretaceious
Krol 1216 ffl Permian to Trlassie
Blaini 608 m Talchir (Uralian)
Nagthat 912 m Devonian
Chandpurs 1216 m Lower Palaeozoic or 

Pre-Camforian

AUDEN'S STRUCTURAL SUCCESSION IN GARHWAL

Garhwal
Nappe

Krol
Nappe

0 Chandpur (Metamorphosed)
|----------------Thrust--------------------
y Nagthat 0 T ., , ,
1 a Little metamorphosed| Chandpur |
§ Boulder beds, slates and limestones 
| of uncertain stratigraphical horizon 
§ occur below metamorphosed Chandpurs
-------------- garhwal THRUST--------------

Numiaul it es

0 Krol
0 m . .Blaini
0 Nagthat $ 
f Chandpur f Metamorphosed and unmetamorphosed

KROL TBRUST

Autoethonous
Zone

Simla slates

Bagshai
Nummultic,

Siwaliks
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bounded by thrusts on either side called by them the 
North Almora thrust and the South Almora thrust 
respectively.

Heim and Gansser were however, not clear about the 
exact location of the South Almora thrust. They have 
shown two thrusts dipping to NE between Bhowali and 
Ranikhet and they thought that the thrust near Ramgarh 
possibly joins up with the North Almora thrust. The 
other thrust further NE, running along Upradi, Peora and 
Mukteshwar has been called by them as the South Almora 
thrust. They have suggested (1939, p.28) that the region 
bet\¥een Bhowali and the South Almora thrust forms a 
recumbent syncline.

After Heim and Gansser, the Kumaon Himalayas 
received little attention from geologists till Pande 
(1949, 1950, 1956, 1963) started his investigations, 
and who devoted a great deal of his time in unravelling 
the complexities of the structure and metamorphism. It 
is due to him that valuable data on Kumaon are available. 
He and his associates have worked in various areas of 
Kumaon and have published a number of papers# The author 
has included here only a few important works which have 
a direct bearing on the area of the present study.
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Pande (1963), summarising the results of his investigations 

established four general metamorphie episodes in Kumaon, 

viz, load metamorphism, progressive regional metamorphism, 

dislocation and retrogressive metamorphism, and graniti- 

sation - in that order. Pande for the first time unequi

vocally suggested a migmatitie origin of the gneissic rocks 

of Kumaon. Later on, Sarkar et al. (1965), working in the 

Minora area, also suggested the granitic rocks of the area 

to be a product of granitisation, They investigated the 

structural geology of the Almora town and identified three 

S-planes and four types of linear structures related to 

them. Sarkar considered the age of regional metamorphism 

and granitisation in this part of the Himalayas as lower 

Oligocene. Powar (1966) and Das (1966), working under the 

guidance of Pande, worked out the details of the metamorphism 

and granitisation process at Almora and Chaukhutia respectively.

Important contributions to the Kumaon geology have 

come from Merh and his associates (Merh and Vashi, 1965,

Desai and Merh, 1965, Merh,1968). These workers have studied 

the structural and metamorphie aspects of the Almora nappe 

rocks in a great detail. Merh and Vashi (1965) and Desai 

(1968) who investigated the Ranikhet and Majhkhali areas 

respectively, worked out, on the basis of minor structures, 

a complete sequence of structural events and correlated them
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with the metamorphic history. These workers have ideally 
shown the different stages of migmatisation in Kumaon.

A short note recently published by Merh (1968) on 
the structural and metamorphic aspects of the Central Kumaon 
gives a clear picture of the geological evolution of the 
Kumaon region. Merh has come to the conclusion that some 
of the structural observations of Heim and Gansser are 
not valid and according tonhim, the thrust at Upradi is 
in fact, the southern limb of the Almora thrust, which 
joins up synformally with the North Almora thrust in the 
north. He has completely ruled out the possibility of the 
existence of a nappe at Ramgarh and has shown the regional 
structure between Bhowali and Mukteshwar as an uninverted 
succession. According to him, the Ramgarh thrust is 
younger to the Almora thrust, and possibly originated 
during the synformal folding of the latter.

In the same paper Merh has suggested that the Central 
Kumaon region has been affected by three deformational 
episodes. The earliest deformation appears to have folded 
the geosynclinal sediments into several large reclined 
isoclinal structures. The folding synchronised with the 
progressive phase of the regional metamorphism. Later, 
these overfolded rocks ruptured and this resulted in the
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Almora thrust. The superimposed second folding gave rise 
to the major structures like the synform at Almora and 
the anticlines at Bhowali and Someshwar. The third major 
folding has been along a NNW-SSE to N-S axis.

Very recently, J.P. Patel (one of the research 

workers under Merh) has established that the Ramgarh 

thrust is not connected with the folding of the Almora 
thrust, but is a very late structure (Personal Communica

tion) *

PREVIOUS WORK AROUND SOMESHWAR
A number of geologists have visited the Someshwar 

area in the past, but none has studied its complex 

geology in detail. The first mention of this locality 
is due to Heim and Gansser (1939) who visited the area 

during their traverse from Almora northwards. The word 

•anticline* was never emphatically used for the regional 
structure at Someshwar before Heim and Gansser who (1939, 

p. 43) wrote, ”... obviously, the anticline, or false 

anticline of Someshwar with its dolomites and limestones 
corresponds to the crumpled sedimentary zone of Badolisera. 

- Kanariehhina-Batari......"

Elsewhere, (p. 30) they have described the Badolisera- 

Kanariehhina-Batari structures as an open fan fold with
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limbs which do not correspond. The apparent dissimilarity 

of the limbs at Someshwar is obviously, the reason which 

prompted Heim and Gansser to describe it as a 'false* anti-
4

cline.

The next work on Someshwar is a paper by Pande and 

Seth (1967) who gave a preliminary account of the geology 

of Someshwar and its vicinity.

An attempt to explain the structural complexity of 

the Someshwar anticline was made by Merh (Merh, 1968;

Shah and Merh, 1968). He found the structure to be a 

sharp anticline and correlated it with the anticlines 

at Dudatoli-Chaukhutia region in the west, and the 

Pithoragarh region in the east. He further suggested that 

the anticlines at Someshwar and Bhowali together with 

the Almora nappe synform, are all genetically related 

to the second major episode of folding in the ICumaon.

Merh postulated the existence of an ESE-WHW major reverse 

fault to explain the absence of the southern limb of the 

Someshwar anticline®


