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Youngest of the five terrane-defining faults, the Hima-
layan Frontal Fault (HFF) is a series of reverse faults
that demarcates the boundary of the Siwalik front of
the Himalayan province with the alluvial expanse of
the Indo-Gangetic Plains. Originated about 1.6 mil-
lion years ago, it has truncated and attenuated the
Siwalik domain. Over large tracts, it is either concea-
led under younger sediments or has as yet not reached
the ground surface and is therefore a blind fault. The
nature of this frontal fault varies along its length.
Where the hidden ridges of the Indo-Gangetic base-
ment impinge the Himalaya, the mountain front is
ruptured and the HFF is repeatedly reactivated. In
the sectors intervening these ridges, it is not expressed
on the surface, but the ground of the adjoining Indo-
Gangetic Plain is sinking, the rivers are shifting their
courses and a large tract of the land is waterlogged
and characterized by marshes or ponds and by strong
seismicity. The northern part of the Indo-Gangetic
Plains in the proximity of the ruptured mountain
front is also experiencing buildup of tectonic stress.
The HFF traces the frontal line of the detachment
plane along which the Indian plate is sliding under the
Himalaya and generating earthquakes.

Himalaya-Indo-Gangetic Plains boundary

THE nearly 2400-km long line of broadly en echelon
faults that demarcates the boundary of the Himalaya
and the alluvial expanse of the Indo-Gangetic Plains is
the youngest of the five terrane-defining faults of the Hima-
layan province (Figure 1). It was first recognized and
named Himalayan Frontal Fault (HFF) by Nakata' in
southern limit of the Dehradun domain. Nearly at the same
time, Talukdar and Sudhakar® pointed to the existence of
a thrust at the southern edge of the Himalaya in the Ganga
Valley near Haridwar.

The HFF had originated in the Later Pleistocene between
1.5 and 1.7 Ma when the foreland basin in front of the
emergent Himalaya was intensely compressed, resulting
in its breaking up into the rising hilly Siwalik domain and
the subsiding Sindhu-Ganga—Brahmaputra depression’. The
entire Siwalik domain from Potwar in northern Pakistan
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to the Dihing Valley in Assam was overwhelmed by ex-
cessive influx of gravels and muddy debris flows from
the fast-rising Himalaya. Understandably, the mountain
front was affected by a very strong tectonic upheaval that
triggered massive landslides and debris flows on the slo-
pes of the destabilized mountain. This happened about
1.6 million years ago’.

The boundary fault of tremendous import that remained
undetected (and untraced) until quite recently, has been des-
cribed by different names by different workers—as Foot-
hill Fault by Karunakaran and Ranga Rao*, and Thakur’;
as Main Frontal Thrust by Gansser’ and as Himalayan
Foothill Boundary by Raiverman et al.”. T would adhere
to the nomenclature proposed by Nakata' who first rec-
ognized and characterized it in southwestern Uttaranchal
Himalaya between the rivers Ganga and Yamuna (Figure 2).

Nature and geomorphic expression

The HFF is not a continuous fault. Rather, it represents a
series of reverse faults that have brought about attenuation
of the Siwalik terrane, truncating its fold and faults and
placing the Tertiary assemblage of rocks of the Siwalik
against the Quaternary sediments of the Indo-Gangetic
Plains (Figure 3). While the Siwalik terrane is more than
350 km wide in the Jammu region, it is attenuated to less
than 100 km in the Brahmaputra Valley. The Siwalik in the
west comprises three structural units, and just one (northern)
unit east of Kaladhungi (79° long.) all through the extents
of the Siwalik up to the Brahmaputra®. This situation is
attributed to the truncation of the Siwalik terrane by move-
ments on the fault bounding it against the Indo-Gangetic
Plains.

It may be noted that over large tracts, the HFF is either
concealed under the gravel deposits of the piedmont zone
or has as yet not reached the ground surface (Figure 3).

The nature of the HFF varies along its length from east
to west. In the Arunachal Himalaya foothills (Figure 3 c)
a reverse fault demarcates the Upper Siwalik from the
Brahmaputra alluvial plain. In the Nepal (Figure 3 b) sec-
tor there is no clear expression of the HFF. In the tract
between the Sharada and Ganga rivers, it is of the nature
of a thrust (Figure 3 a). Between the Ganga and Ravi
Valleys the reverse fault is of variable inclination, and is
affected by strike-slip movements. In the foothills of the
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Kashmir Himalaya between the Ravi and Jhelam valleys
(Figure 3 a), the faulting is not clearly expressed—it is
either concealed under the cover of young sediments or
is a blind fault, yet to reach the surface of the ground.

According to Raiverman et al.’, the variation of the
nature and attitudes of the HFF is due to the strong influ-
ence of transverse structural elements (hidden ridges and
faults) in the floor of the Sindhu—Ganga-Brahmaputra
Basin (Figure 4).

The strongly negative gravity anomaly (up to — 150 mgal)
near the foothills of the Siwalik is indicative of a great
thickness of the Quaternary sediments adjacent to the boun-
dary between the two domains. This implies considerable
sinking of the floor of the Ganga Basin beneath the moun-
tain front.

In the type area in southwestern Uttaranchal (Figure 2),
the HFF is a low angle (~ 30°) thrust. Holocene movements
on it have lifted up the gravely terraces dated older than
3663 +215yr BP to 20-30 m above the stream level’.
The uplift (at the rate of 2 6.9 £ 1.8 mm/yr and the resul-
tant slip at the rate of 13.8 £ 3.6 mm/yr) is geomorphi-
cally expressed in the development of scarps. Slope failure
is quite common on their scarps as seen west of Mohand
(Figure 5 a). According to Yeats and Lillie'’, the HFF is
a blind thrust, a part of which is expressed at the surface
by anticlinal fold near Mohand, and the down-dip part
becoming a decollement horizon. The 1905 Dehradun

earthquake (M ~ 8.0) is attributed to the reactivation of
this decollement plane. The township rose up a few centi-
metres due to the earthquake.

In the foothills of southcentral Kumaun, the HFF is rela-
ted to a 60-90 m high escarpment (Figure 5 b) having
very low sinuosity, and locally broken by triangular
facets that are devoid of rills and gullies. On the scarps
are exposed the Late Pleistocene Dun gravel grading up-
wards into younger fluvial gravel deposit, as clearly seen
between Kalagarh and Kamola. At Sawalde, Himmatpur
and Bailparao, the southward tapering mantle of the gravel
is appreciably deformed (Figure 6 a). At the mouths of
streams and rivulets the younger deposits are lifted 8 to
20 m above the stream level'"'>. The Dun Gravel is tilted
10-15° northwards in the Ramnagar—Jim Corbett National
Park region as clearly discernible along the Kosi Valley
(Figure 6 b). Significantly, the subrecent gravel terraces,
though horizontal, indicate two pulses of uplift subsequent
to the tilting of the Late Pleistocene Dun Gravel. In the
southern periphery of the Jim Corbett National Park small
streams crossing the outer Siwalik range have carved
canyons, and are deeply entrenched''. Clearly, the outer
range of the Siwalik delimited by the HFF has risen up
recently.

In the far east in Arunachal Pradesh, the entire outer
hill range from west of Itanagar to southwest of Pasighat
is made of the Siwalik, overlain by very thick mass of

TRANS-HIMADRI F. |

Nclmta

-<
Q
k
3 i
S S

hauW ]

[MAIN aouumnvﬂ N

Manosl u —

Sogormufh
\ or s Kanchanjanghdi
\>

r°“
{mMALAYAN FRONTAL | MAIN CENTRAL T17% ©

INDUS-TSANGPO-SUTURE ZONE| /

. Lhasa
Shigats s — Tsanppo L

__~i—’

Ydansiri
‘I’

) TW
e N

100 200 km
—

Figure 1.
Gangetic Plains (From Valdiya®).
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Himalayan Frontal Fault, the youngest of the five terrane-defining faults, delimits the boundary of the Siwalik front with the Indo-
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