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Chronostratigraphy of the upper Cenozoic Bunthang sequence
and possible mechanisms controlling base level in
Skardu intermontane basin, Karkakoram Himalaya, Pakistan

Vincent S. Cronin

Department of Geosciences, University of Wisconsin—Milwaukee, P.O. Box 413, Milwaukee, Wisconsin 53201
William P, Johnson,* Noye M. Johnson, and Gary D. Johnson

Department of Earth Science, Dartmouth College, Hanover, New Hampshire 03755

ABSTRACT

A 1.3-km-thick section of basin-fill sediments within the Skardu intermontane basin
of the Karakoram Himalaya, termed the Bunthang sequence, is predominantly reversely
magnetized. Glacial deposits and Iandforms are closely associated with the Bunthang
sequence. This implies that basin filling took place between glacial advances and prior to
the present Brunhes normal chron, i.e., between 3.2 and 0.73 Ma.

Four major facies interfinger within the Bunthang sequence: glacial facies; lacus-
trine facies, indicative of periods during which the Indus River was ponded within the
basin; aggradational fluvial facies that represent periods during which the gradient of the
Indus River was controlled by rising base level downstream; and alluvial fanglomerates
that prograde transversely from the basin margin into the basin at different stratigraphic
levels. The last facies represents periods of decreased sedimentation by the Indus River
relative to alluvial sedimentation from the basin margin.

Downstream from the Skardu Basin, the Indus River crosses the Nanga Parbat-
Haramosh syntaxis; this is an area of rapid late Cenozoic uplift (as much as 1 cm/yr).
Differential uplift of the Nanga Parbat-Haramosh syntaxis relative to its surrounding
terrain led to local variations in Indus River gradient. Temporary ponding of the Indus
River is inferred to have occurred when the uplift rate of the Nanga Parbat-Haramosh
syntaxis exceeded the rate of downcutting by the Indus River, Temporary blockage of
the Indus River Gorge through the Nanga Parbat-Haramosh syntaxis by glaciers or by
major landslides may also have led to variations in base level. Temporal variations in the
gradient and base level of the Indus River downstream from the Skardu Basin, are
reflected in the different facies that interfinger within the Bunthang sequence at Skardu.

INTRODUCTION

Extensive molasse sedimentation has occurred within inter-
montane basins and along the flanks of the Himalayan mountain
range as a result of the convergence of Indian and Eurasian
continental lithosphere since Eocene time (Fig. 1). Synorogenic
sediments are included in the Rawalpindi and Siwalik Groups
(Pilgrim, 1910; Pilbeam and others, 1977), as well as in the
Karewa Group of the Kashmir Basin (Godwin-Austin, 1859;

~ *Current address: U.S. Geological Survey Water Resources Division, 525
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Burbank, 1983; Burbank and Johnson, 1982, 1983). These strata
are themselves locally deformed by the orogeny and have been
succeeded by younger, nonmarine molasse sediments. The physi-
cal and magnetic polarity stratigraphy of the Siwalik and Karewa
Groups has been investigated in detail throughout northern Pakis-
tan and India by the cooperative efforts of workers from Pesh-
awar University, Dartmouth College, the University of Southern
California, Lamont-Doherty Geological Observatory, the Geo-
logical Survey of Pakistan, and the University of Arizona.

Few stratigraphic studies have been undertaken in the
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