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Magnetic fabric studies based on anisotropy of magne-
tic susceptibility (AMS) over mudstone facies from a
1700 m thick Mio—Pliocene Siwalik fluvial sequence
infer a dominant control of tectonic fabrics as against
the depositional fabrics of the associated channel
sandstones. This study integrated with lithofacies
variations indicates the prevalence of overall prolate-
ness with high ‘7, ¢ and L/F’ values after 1100 m.
Superimposition of the tectonic fabrics vis-a-vis up-
section increase in frequency and thickness of the
conglomerates infers greater magnitude of the tectonic
signatures. The low prolateness of the fabrics between
1000 and 1100 m is inferred as the syn-tectonic lag
deposits and reflects some important basin dynamic
changes. The AMS approach over mudstone facies
thus shows a greater scope of recording and quantify-
ing the basin tectonic impulses in the Himalayan Fore-
land Basin.
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THE anisotropy of magnetic susceptibility (AMS) is a
useful tool to understand sedimentary and tectonic chara-
cteristics of a weakly deformed sedimentary unit. In the
past one decade numerous studies have shown the appli-
cability of AMS in evaluating tectonic setting and fabric
evolution in various kinds of sedimentary rocks like
shale, mudstone and sandstone'®. The bulk AMS gene-
rally provides a better understanding of the rock deforma-
tion history’. The AMS is usually approximated by a
symmetric second-rank tensor, which can be represented
as an ellipsoid with three principal axes (K; 2 K, =2 K3)
and their spatial orientation'®. The magnetic fabric is re-
flected by the preferred orientation of mineral grains
and/or mineral lattice contributing to the bulk susceptibi-
lity of a given specimen. Nevertheless, before magnetic
fabrics can be interpreted as a proxy for mineral fabrics,
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it is necessary to identify the mineralogical sources of
magnetic anisotropy because in the case of low aniso-
tropies, even a small quantity of weakly oriented but
strongly ferromagnetic minerals can overshadow the fab-
ric of paramagnetic minerals''.

Initiation and exhumation histories for the Himalayan
Foreland Basin (HFB) have been well documented right
from the Palaeocene'”!’. Most of the terrigenous sedi-
ments of the HFB lack age diagnostic fossils and volcanic
rocks/ash beds to assign stratigraphic zonations. Of late,
the uplift and exhumation history of the Himalayan fold—
thrust belt has advanced with incoming of systematic
geochronologic data'*'’. The Neogene uplift history of
the Himalayan orogen has been reviewed by a number of
authors with sedimentology'®*™!, petrography”*2® and
magnetostratigraphy'*?"~°,

The Siwalik Group is one of the most important fluvial
successions of the HFB, and is weakly deformed. San-
gode et al>*' and Rathi et al.** provided detailed work on
AMS and magnetic fabric of the Siwalik sandstones of
the Nahan sector (Subathu sub-basin) and Mohand sector
(Dehra Dun sub-basin) respectively. The alignment of the
principal susceptibility axes (K; and Kj) is pronounced in
response to basin tectonic/climatic events recorded in
lithounits, while the minimum susceptibility axis (Kj)
aligns preferably to the palacoflow direction in a majority
of the Siwalik channel sands "2, They also noted that
the oblate nature of the magnetic fabric tends towards
prolateness manifest tectonic signatures. In the Potwar
Plateau, Pakistan, AMS studies on the Siwalik show that
the sedimentary character is still retained and not comple-
tely overprinted by tectonic deformation®. Similar trend is
also observed for the magnetic fabric in the Nepal Si-
walik'*. Assuming that AMS in the Siwalik mudstones
reflects a typical pattern of depositional to tectonic fabric
during progressive deformation, the aim of this article is
to investigate the influence of these variables to explain
the temporal trend of observed magnetic fabric. Further,
these superposed fabrics are linked with the orogenic
uplift histories that are based primarily on the influx and
nature of conglomerate clasts.
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