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Khadg Singh Valdiya, a stalwart amongst Indian geoscientists is widely recognised and highly respected for his pioneering works on Himalayan geology and environment. Besides
being a recipient of the highest Civilian Awards: Padma Shri
and Padma Bhushan, he was the awardee of numerous prizes,
awards, honours and fellowships [1]. His significant contributions to the stratigraphic, structural and tectonic evolution of
the Himalaya laid the foundation for several ongoing studies
in the Himalaya. Valdiya also made noteworthy contributions
to the tectonic rejuvenation of the central Sahyadri mountains, and the origin and disappearance of the prehistoric
Saraswati river in northwest India. Valdiya wielded enormous influence on the Indian geoscience academic community through the many books that were authored by him on
Indian stratigraphy, Himalayan geology, the Saraswati river,
neotectonics of the Indian sub-continent, and environmental
geology.
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Historical Overview
K S Valdiya devoted nearly 40 years of his research career to investigating the Himalaya, which is one of the most tectonically
active orogenic belts of the world. The Himalaya are divided
into four tectonic terrains from north to south, i.e., the Tethyan
Himalaya, Greater (Higher) Himalaya, Lesser Himalaya and the
Sub-Himalaya (Figure 1). These tectonic units represent distinctive physiographic and litho-stratigraphic zones at the northern
edge of the Indian sub-continent. The northern limit of the Hi-
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Figure 1.

(a) Physiographic map of the Himalaya showing the lithotectonic provinces and major structures. (b) Geological cross-section showing
the Himalayan decollement
(MHT – Main Himalayan
Thrust) and various thrusts
arising from it.
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malaya is marked by the Indus-Tsangpo suture zone (also, referred to as Indus-Sindhu suture zone by Valdiya), which marks
the zone of underthrusting of the Indian plate beneath Eurasia.
The four tectonic terrains of the Himalaya are bounded by major structures that include the South Tibetan Detachment Fault
(STDF), Main Central Thrust (MCT), Main Boundary Thrust (MBT)
and Main/Himalayan Frontal Thrust (MFT/HFT) from north to
south (Figure 1). These faults/thrusts are linked to the Himalayan
Decollement—Main Himalayan Thrust—that separates the folded
and thrusted mountains from the subducting Precambrian basement of the Indian plate (Figure 1b). Valdiya has made several
notable contributions across many of these tectonic provinces as
well as on the bounding faults.

environmental geoscience.
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The early works of Valdiya date back to the 1960s, when he carried out extensive research on the geology of the Kumaun (defined by Valdiya as the region between Himachal Pradesh and
Nepal) Lesser Himalaya as a part of his doctoral thesis at the Lucknow University. In 1964, he published three major articles in
the Proceedings of the 22nd International Geological Congress.
One of these [2] included his work on regional geological mapping, lithological characterization and stratigraphic succession of
the Lesser Himalayan sequences in the Kumaun-Garhwal sector.
He reviewed the tectonic design and evolutionary history of the
Himalaya and carried out correlation of the major structures between the Indus and Brahmaputra rivers, which comprised the
core theme of his other two publications [3] [4].
In the 1970s and 1980s, Valdiya continued to work on the Kumaun Lesser Himalaya and revised his earlier work based on field
investigations along several N-S transects. He published many
articles [5] on the litho-stratigraphic, structural and geomorphic
development of the Kumaun Lesser Himalaya, which he subsequently compiled into a monograph in 1980—Geology of the Kumaun Lesser Himalaya [6]. This monograph has served well several generations of geoscientists as a primary and basic resource
for those investigating the Lesser Himalaya in different regions of
the Himalaya. During this early period, Valdiya also made some
important contributions to the economic resources of the Kumaun
Himalaya that focussed on the origins of the magnesite and phosphorite deposits of Pithoragarh district [7] [8].
Valdiya classified the Proterozoic formations of the Lesser Himalaya into the southern outer belt and the northern inner belt. He
divided the outer belt into the Paleo-Proterozoic Damtha-Tejam
groups and the overlying Neo-Proterozoic Krol sequence (Jaunsar, and Mussoorie groups) (Figure 2). These low-grade metasedimentary sequences occur as distinct relatively higher mountains uplifted along the MBT (locally named as the Krol Thrust)
and mark the southern boundary of the Lesser Himalaya. In the
inner belt, Valdiya divided the Paleo-Proterozoic low-medium crystalline grade rocks into the Berinag group, Ramgarh-Chail-Bhatwari
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Figure 2. Simplified geological map of the Kumaun
Lesser Himalaya (modified
after Valdiya, 1980) [6].

groups and Jutogh-Almora-Munsiari groups (Figure 2). These
litho-stratigraphic units are disposed into separate thrust sheets/
crystalline nappes by numerous sub-parallel thrusts – Munsiari
thrust, Almora thrust, Berinag thrust, Ramgarh thrust, and their
imbricates—together named as the Ramgarh-Munsiari thrust in
later studies. In the north, rocks of the Inner Lesser Himalaya are
separated from the high-grade crystalline rocks of the Greater Himalaya (Precambrian Vaikrita group) by the MCT (locally named
as the Vaikrita thrust).
Although regional-scale mapping of the Himalaya had been initiated by pioneering geologists from the Geological Survey of India
[9] as well as Swiss geologists [10], Valdiya was one of the early
Indian workers from academia to undertake such a large scale regional geological mapping of the Lesser Himalaya of Kumaun
and Garhwal. Similar studies were carried out by other workers
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in the Nepal Himalaya [11] [12]. It marked a period of growth in
the knowledge of regional geology based on extensive mapping
and correlations along the orogenic strike of the Himalaya.
In 1976, Valdiya published a review of transverse structures present
across different litho-tectonic divisions of the Himalaya [13]. It
highlighted the importance of these transverse structures on the
geodynamic evolution of the Himalaya and the relationship of
these structures to deep-seated basement structures of the Indian
craton. This marked the beginning of a new direction of research
on the segmentation of the Himalayan thrust sheets and the evolution of their structural styles. Another important aspect of his
work published in 1980 [14] provided a detailed description of
the two major intracrustal boundary faults in the Himalaya, i.e.,
the Main Boundary Thrust (MBT) and the Main Central Thrust
(MCT), which define the southern limit of the Greater and Lesser
Himalayan provinces respectively. He undertook a comprehensive analysis of the earlier works in the light of his own findings
to re-define the boundary faults, their litho-tectonic associations
and along strike extensions. These particular aspects of the body
of research conducted by Valdiya are dealt with in some details
later in this article.
Following these investigations, Valdiya extended his work to the
Greater and Tethyan Himalaya of the Kumaun-Garhwal region.
One of his major findings was the delineation of the Trans-Himadri
Thrust (which he also referred to as the Malari thrust) as a regional structure that marks the boundary between the Greater and
Tethyan Himalaya [15]. Extensions of the fault in the northwest
and eastern Himalaya were also reported by other workers. However, it was later established as the South Tibetan Detachment
System [16]. Synthesising his own studies and that of other contemporary works, Valdiya reviewed the evolutionary history of
the Himalaya in 1984 [17], and divided it into four phases: (1)
Late Cretaceous-Paleocene Karakoram phase, (2) Late EoceneOligocene Malla Johar phase, (3) Middle Miocene-Pliocene Sirmurian phase, and (4) Late Pliocene-Middle Pleistocene Siwalik
Phase. Later, Valdiya revised this [18] [19] and suggested that the
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upheaval of the Himalaya occurred by the progressive evolution
of its litho-tectonic provinces from north to south in response to
continued tectonic activity at the northern margin of the Indian
sub-continent since the Late Cretaceous.
Valdiya is known for pursuing several diverse aspects of Himalayan
Geology during his long research career of over six decades. As
discussed above, until the 1980s his work was mostly focussed
on the tectonic, structural, and litho-stratigraphic aspects of the
Himalaya. He worked on the characterization and stratigraphic
nomenclature, and correlation of lithological units belonging to
diverse lithological settings ranging from meta-sedimentary to
high-grade metamorphic rocks. Subsequently, he wrote a book
on the geology and natural resources of the Nainital Hills in 1988
[20].
In the 1990s, Valdiya
extended his domain of
investigations towards
the frequent seismicity,
landslides and floods
that occur in the
Himalayan region. This
led him on to analyse the
environmental problems
of the Himalaya and
their implications on the
importance of
sustainable infrastructure
development in the
geodynamically active
Himalayan terrain. His
research interest also
expanded into the field
of neotectonics, and he
co-authored many
articles on the
late-Quaternary
reactivation of the
Himalayan faults.
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In the 1990s, Valdiya extended his domain of investigations towards the frequent seismicity, landslides and floods that occur in
the Himalayan region. This led him on to analyse the environmental problems of the Himalaya and their implications on the
importance of sustainable infrastructure development in the geodynamically active Himalayan terrain. His research interest also
expanded into the field of neotectonics, and he co-authored many
articles on the late-Quaternary reactivation of the Himalayan faults.
Valdiya also authored few articles [21] [22] and books [23] [24]
on the Vedic Saraswati river that drained vast stretches of the
western Indo-Gangetic plains to the Gulf of Kutch. Based on
the early works [25] [26], Valdiya highlighted that the ancient
Saraswati was formed by the confluence of the Sutlej and Yamuna rivers, its course being mainly along the Siwalik-fed Ghaggar river and its tributaries. 75% of the Mature Phase of the
Harappan settlements (dated between 4600–4100 BP) are found
in the paleo-valley of the Saraswati. The disappearance of the
Saraswati has been attributed to several factors viz., the onset
of drier climate in western India, tectonic movements in the Aravalli and frontal Himalaya causing the capture and deflection of
the rivers. The Sutlej and Yamuna rivers were deflected to their
respective westward and eastward courses by tectonic activity in
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the frontal Himalaya. Reinvestigation of the prehistoric Saraswati
from source to sink, identification of its paleo-valleys and associated settlements, timing and causes of its disappearance, and implications on the climatic and tectonic history of northern India
are being actively pursued as a thrust area in the geo-archaeology
of the Indus-Saraswati civilisation [27] [28].
In the latter stages of his research career, Valdiya initiated neotectonic studies in the Dharwar craton. His works on the Central Sahyadris (Western Ghats) and Mysore Plateau [29] [30] revealed several discontinuous NNW-SSE and NNE-SSW trending
active faults in the western and eastern parts of the Dharwar craton, respectively. He proposed that the Sahyadri mountains in the
west and the Biligirirangan-Mahadeswaramalai mountains in the
east were formed by strike-slip and oblique-slip motions along
these faults. Also, he recognised that several E-W trending reverse faults and shear zones of Precambrian antiquity were reactivated in the late-Quaternary, giving rise to the Nilgiri and Annamalai hills. The above faults show evidence of late-Pleistocene
to middle-Holocene tectonic activity in the form of deep incision and waterfalls across the fault-delimited ridges, deflection
of rivers and streams in hairpin loops, ponding of rivers while
crossing the faults, planar scarps and triangular facets.
Lastly, with a lifetime of research experience in different tectonic
terrains of India, Valdiya authored books—The Making of India:
Geodynamic Evolution and Neotectonism in the Indian Subcontinent: Landscape Evolution [31] [32].

Redefinition of the Himalayan Intracrustal Boundary Thrusts
by Valdiya, (1980)
Main Boundary Thrust (MBT)
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The boundary between the Lesser and Sub-Himalaya was initially
marked as the Main Boundary Fault (MBF), which represents a
sharp faulted contact between the Early Tertiary sedimentary sequences (Subathu-Dagshai-Kasauli) and the Siwalik Group (Late
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Figure 3. Simplified geological map of the Himalaya
between Jammu and Sikkim
showing the intracrustal
boundary thrusts and other
associated structures that
define the litho-tectonic
units of the Himalaya (modified after Valdiya, 1980;
Robinson and Pearson,
2013) [14] [30].

Tertiary to Late Quaternary). Valdiya, [14] described the MBF
as a series of thrusts extending from Jammu to Nahan (Kishanpur/Riasi thrust-Palampur thrust-Bilaspur thrust-Nahan thrust) in
the NW Himalaya (Figure 3) (Table 1), based on the findings of
the early workers [10] [33] [34] [35]. However, the MBF does
not show any extensions to the east of the Nahan region; here
the Lower Tertiary sequences remain unexposed, and the Siwalik rocks are directly placed in contact with the low-grade Lesser
Himalayan meta-sedimentary rocks. Valdiya [14] clearly pointed
out that the MBF lost its identity in this region as a terrain defining boundary fault.
According to the modern definition laid down by Valdiya, [14],
the physiographic boundary between the Lesser Himalaya and the
Sub-Himalaya is defined by the MBT, which brings Neoproterozoic and Paleozoic meta-sedimentary sequences over the Lower
Tertiary or Siwalik rocks (Table 1). The MBT comprises a series of different thrusts identified separately in various sectors of
the Himalaya from NW to SE (Figure 3). In Jammu, the MBT is
marked at the base of the Pir Panjal Ranges; it is locally called
the Murree thrust, as it brings the Lesser Himalayan rocks over
the Lower Tertiary Murree (equivalent of Dagshai and Kasauli)
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sequences. In the Kangra sector, the MBT is called the Drang Table 1. Table showing the
thrust and is marked at the base of the Dhauladhar Range; it litho-stratigraphic and tecbrings the Neoproterozoic Shali sequence over the Lower Tertiary tonic units across the Main
Dharamshala (the equivalent of Murree/ Dagshai and Kasauli) Boundary thrust (MBT) and
rocks. In the Nahan region, the MBT/Krol thrust emplaces the the Main Boundary Fault
meta-sedimentary Krol succession over the Lower Tertiary Subathu (MBF), and local names of
the thrusts in different secand Dagshai rocks. Further eastward, and to the east of the Yators of the Himalaya as demuna river, the MBT/Krol thrust brings the Krol succession difined by Valdiya and later
rectly over the Siwalik Group; it is marked at the base of the
workers [14] [37] [39].
Mussoorie-Landsdowne-Nainital Ranges. In Nepal, the MBT emplaces the Lesser Himalayan Mahabharat Range over the Siwalik
Group. In the eastern Himalaya, beyond the Kosi river, the hanging wall of the MBT (locally termed as the Garu thrust/Gondwana
thrust) is marked by the Paleozoic Gondwana (Damuda/Rangit/Garu)
rocks that are thrusted over the Siwalik Group. Throughout its
length from NW to SE, the MBT represents a zone of intense
deformation marked by several imbricate thrusts.
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Main Central Thrust (MCT)
In the early studies [10], the MCT was regarded as the boundary between the Lesser Himalayan meta-sedimentary rocks and
the low-medium grade crystalline rocks in its north. The same
definition was followed widely by other authors until it was redesignated as the Munsiari thrust by Valdiya (Figure 3). During
his studies in the Kumaun Lesser Himalaya [6], Valdiya classified
the low-medium grade crystalline rocks into the Jutogh-AlmoraMunsiari groups. These litho-stratigraphic units have been carried several kilometres southward along the Munsiari thrust (also
called Jutogh thrust in Himachal) as prominent nappes (and its
klippes) protruding into the Inner Lesser Himalaya. Valdiya defined the Panjal thrust in the Kashmir region as the northwestward
extension of the Munsiari thrust [14]. The eastward extension of
the Munsiari thrust was defined similarly [11] at the base of the
low-grade crystalline rocks in the inner belt of the Nepal Lesser
Himalaya. Further southeast, continuations of the Munsiari thrust
are defined by the Paro and Bomdila thrusts in the Sikkim-Bhutan
and Arunachal regions respectively.
Valdiya’s definition of
the MCT, Munsiari
thrust, Ramgarh thrust,
MBF, and the MBT were
largely supported by
later studies based on
re-investigation by
modern structural and
geophysical methods
viz., balanced and
restored structural
cross-sections.
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The MCT/Vaikrita thrust was re-defined by Valdiya at the base of
the high-grade crystalline rocks (Vaikrita group) that occur to the
north of the Munsiari group (Figure 3) [14]. Valdiya has shown
abrupt changes in metamorphic grade and mineral-assemblages
between the Munsiari and Vaikrita groups along the re-defined
MCT. His findings were supported by the related studies in Nepal
[11, 12].
Valdiya’s definition of the MCT, Munsiari thrust, Ramgarh thrust,
MBF, and the MBT were largely supported by later studies based
on re-investigation by modern structural and geophysical methods
viz., balanced and restored structural cross-sections [36] [37] [38]
[39]. However, some studies suggest the Munsiari thrust as the
actual MCT (also called MCT-1) and the Vaikrita thrust (MCT-2)
as a separate thrust to its north [40] [41].
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Transverse Structures in the Himalaya
The E-W trending litho-tectonic provinces of the Himalaya are
traversed by several normal/oblique tear faults, fractures and folds.
A detailed description of these transverse structures in the Kumaun, Nepal and Arunachal regions were given by Valdiya [13].
The tear faults identified in the outer Sub-Himalayan/Siwalik belt
include the Paonta fault (currently called the Yamuna Tear fault),
Haridwar fault, Tanakpur fault and Kathgodam fault; these faults
mark the mountain exits of the Yamuna, Ganga, Gaula and Sharda
rivers respectively from the Himalaya (Figure 4). While some of
these faults (Paonta fault and Kathgodam fault) offset the MBT in
the north, the outer Himalayan tear faults do not extend beyond
this tectonic boundary. They exhibit dextral movement (with the
exception of the Paonta fault) and are marked by varying Siwalik lithologies on opposite sides. The Haridwar fault brings the
Lower and Middle Siwalik sub-groups in its east against the Upper Siwalik subgroup in its west. Also, opposite sides of the
Paonta thrust are marked by the Middle Siwalik subgroup in the
east and the Upper Siwalik subgroup in the west. The Lesser
and Greater Himalaya are also cut by many NW-SE and NE-SW
trending faults, fractures and lineaments (Figure 4) [13]. Several
other tear faults of varying dimensions have been identified in the
Outer and Lesser Himalaya subsequently [42] [43].
Valdiya was one of the early researchers to relate the Himalayan
lineaments with the basement structures of the Indian craton that
occur beneath the Indo-Gangetic Plain. The foreland Ganga basin
is marked by several basement faults and sub-surface ridges viz.
the Delhi-Haridwar ridge, Faizabad ridge and Monghyr-Saharsa
ridge (Figure 4) that represent extensions of the Peninsular Aravalli, Bundelkhand and Satpura provinces, respectively. The Himalayan transverse structures show remarkable parallelism with
the sub-surface structures of the Ganga basin based on which a
“Genetic Connection” between them was proposed by Valdiya,
[13]. Valdiya suggested the continuity of the peninsular structures
into the Himalayan terrain and strongly supported their association with the tectonic framework of the Himalaya. These studies
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Figure 4.

Regional map
showing the major transverse structures of the
Himalaya and the basement
structures of the Ganga
Plains
(modified
after
Valdiya, 1976; Dasgupta et
al., 2000) [13] [32].

led to the concept of the Himalayan lineaments as pre-existing,
deep-seated structures that greatly influence the rupture pattern
of the Himalayan earthquakes as well as the structural design of
the Himalaya.
Valdiya’s compilation on tear faults paved the way for subsequent studies that have addressed the following questions since
the last few decades: (1) Whether or not the tear faults displace
the major Himalayan thrusts (HFT and MBT)? (2) Are they neotectonically active, and what are the signatures of late-QuaternaryHolocene movements along them? (3) How do they influence the
fold-and-thrust morphology, landscape development and drainage
reorganisation of the Outer Himalaya? (4) What is their influence
on the rupture pattern of Himalayan earthquakes and seismicity
distribution?
Subsequent works [37] [44] have demonstrated the presence of
N-S trending lateral/oblique ramps or tear faults between alternating E-W oriented segments of the MBT (frontal ramps); here the
tectonic transport is perpendicular or oblique to the NS transport
direction along the frontal ramps, giving rise to several sinuous
stretches along the thrust. The sinuosity of the MBT causes width
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variations of the Sub-Himalaya and the development of pairs of
alternating salients and recesses—Kangra Recess-Nahan SalientDehradun Recess-Kotdwara Salient in the NW Himalaya, Dang
Recess-Salient-Chitwan Recess in the Central Himalaya, and the
Dharan Salient-Gorubathan Recess in the eastern Himalaya (Figure 4). Recesses are wider zones of the Sub-Himalaya where
the spacing between the MBT and HFT is high (Figure 4), and
are typically marked by the development of intermontane valleys/duns (e.g., the Soan, Pinjaur, Dehra, Kota, Dang, Deukhury,
Chitwan and Hetauda duns from NW to SE). In the salients, the
MBT is much closer to the HFT due to its translation for several
kilometres along the lateral/oblique ramps; the Sub-Himalaya is
thus narrower and marked by imbricate thrusting. Recent morphotectonic studies have demonstrated that the transition between
salients and recesses are often marked by tear faults; individual
segments of the HFT (and out-of-sequence thrusts to its north) are
either displaced or truncated by the tear faults giving rise to distinctive lithological variation and fold-and-thrust morphologies
across them [45] [46] [47]. Evidence of neotectonic activity along
these tear faults have been obtained from the displacement of
Quaternary terraces, drainage network reorganisation, and modern seismicity [46] [48] [49]. Investigation of the Himalayan
tear faults, their sub-surface geometries, faulting dynamics and
neotectonic history are being actively pursued by workers from
various disciplines using modern structural, geophysical, remotesensing and tectono-geomorphic techniques. Some recent geophysical studies [50] [51] [52] lend support to Valdiya’s hypothesis on the genetic connection of the Himalayan Transverse Structures with basement structures of the Ganga plains, and its influence on the seismicity distribution of the Himalaya. Such studies
are still few but are gaining impetus.

Investigation of the
Himalayan tear faults,
their sub-surface
geometries, faulting
dynamics and
neotectonic history are
being actively pursued
by workers from various
disciplines using modern
structural, geophysical,
remote-sensing and
tectono-geomorphic
techniques. Some recent
geophysical studies lend
support to Valdiya’s
hypothesis on the
genetic connection of the
Himalayan Transverse
Structures with basement
structures of the Ganga
plains, and its influence
on the seismicity
distribution of the
Himalaya.

Neotectonic Studies in the Himalaya
Valdiya was one of the prominent workers who emphasized neotectonic investigations of the Himalaya. In his 2001 compilation [53], he suggested reactivation of all major terrane defining
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boundary thrusts in the central Kumaun sector based on the geomorphic expressions and drainage responses. He inferred the
neotectonic reactivation of the Trans-Himadri-Fault/STDF, MCT,
MBT and Almora thrust from evidence of river impoundment,
paleolake sequences between Quaternary gravels, abrupt truncation of fluvial terraces, and abrupt breaks in the gradients of river
profiles (knick points) across these structures [53] [54] [55].
The active nature of the STDF, MCT and Almora thrust is debated
as the above geomorphic observations can be attributed to a complex interaction between geological and climatic processes (rock
strength, precipitation, glacial processes, mass movements, etc.)
[56]. Also, studies have suggested that most Himalayan major
earthquakes originate 10–15 km below the MCT on the decollement, but slip during the earthquakes is propagated southwards
onto structures present in the Lesser and Sub-Himalaya (mainly
the HFT, the MBT and the intervening out-of-sequence thrusts)
[57]. North of the MCT, present deformation occurs dominantly
as sub-surface creep. Nevertheless, recent tectonic activity on the
MBT has been suggested in several studies [58] [59].
The HFT, since its initiation in the early Quaternary, has been
one of the most active structures in the Himalaya; it gives rise
to active fold-and-thrust mountains at the southern front of the
Himalaya by uplifting the Siwalik Group rocks over the alluvial
deposits of the Indo-Gangetic foreland basin [60] [61]. In the initial studies [35] [42] [62], continued tectonic uplift on the HFT
was inferred from folding and truncation of the Late PleistoceneHolocene fluvial terraces in its hanging wall. From an analysis of
these early works, Valdiya [60] pointed out the variable character
of HFT along its strike. Wherever emergent, the HFT is marked
by prominent fault-related scarps that are either exposed or concealed below modern sediments. In other segments, the HFT remains a blind structure, but a fault related topography is seen at
the surface. Valdiya associated this varying nature of the HFT
with the recurrence interval, magnitude and extent of Himalayan
earthquakes. He emphasised the urgency of undertaking paleo-
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seismic and tectono-geomorphic studies along different parts of
the HFT for seismic hazard management.
Neotectonic studies subsequently gained both significance and
popularity as a discipline with several studies being undertaken
in the last three decades on the following aspects: (1) identification and mapping of active faults [63] [64]; (2) nature and dynamics of active faulting and fault zone characteristics – splaying of
the boundary thrusts (MBT and HFT) and development of out-ofsequence thrusts between them, fold-and-thrust geometry – fault
bend folding, fault propagation folding, monoclines [37] [65];
strike-slip motions and oblique thrusting on active transverse lineaments [46] [49]; (3) geomorphic expressions of active faulting – fault scarps, displacement of Quaternary terraces, knickpoints in river profiles, drainage deflections, changes in drainage
basin characteristics and fold-and-thrust morphologies [47] [66],
(4) estimation of late Quaternary-Holocene uplift and shortening
rates across the active structures [67] [68], (5) assessment and
implications of paleoseismic history from trench investigations
(timing, rupture length and magnitude of previous earthquakes),
strain building and rupture dynamics of the seismic gaps [69] [70]
[71]; (6) late Quaternary landscape evolution in response to multiple events of climatic and tectonic perturbations [66] [72] [73].
Neotectonic studies have shown that the HFT has accommodated
maximum shortening at the rates of 18–20 mm/yr in the Central
Himalaya [67] and 8–15 mm/yr in the NW Himalaya during the
late-Quaternary [69]; a significant fraction of the total shortening has been taken up by out-of-sequence thrusting in the SubHimalaya and reactivation of the MBT.
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HFT is marked by
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Contributions on Himalayan Environment
Being a native of the mountains of Kumaun, environmental restoration of the Himalaya was one of Valdiya’ s prime concerns and
was actively pursued by him in conjunction with geological investigations. He published two articles in 1989—one discussing
the diminishing discharge of mountain springs in the Gaula river
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He authored several
influential books and
articles on the serious
environmental
consequences and
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implications of
large-scale engineering
projects in the
ecologically and
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well-planned sites, and
economic gains, water
impoundment in the
high-dams can cause
serious perturbations to
the natural ecosystem
and hydro-geomorphic
regime of the drainage
basins.

catchment of Kumaun [74]; the other on the increasing severity of mass-movements along the unstable slopes [75]. Valdiya
demonstrated that the above conditions were contributed mainly
by increased human disturbance (viz., deforestation, agricultural
encroachment into forest areas, and construction of roads and
canals) and partly by neotectonic movements. Later on, he authored several influential books and articles on the serious environmental consequences and socio-cultural implications of largescale engineering projects in the ecologically and tectonically fragile mountains and related landscapes of the Himalaya [76] [77]
[78]. He emphasized that despite the technically validated designs, geologically well-planned sites, and economic gains, water
impoundment in the high-dams can cause serious perturbations
to the natural ecosystem and hydro-geomorphic regime of the
drainage basins. Fluctuations in the water-table and pore-water
pressure can trigger landslides. The combined load of the stored
water and accumulated sediments can induce and amplify ground
motions during seismic events. Submergence of cultivable lands
near the river bed, changes in aquatic fauna and flora by conversion from riverine to lake ecosystem, water-logging and salinity
issues in over-irrigated downstream areas were other adverse effects highlighted by him.
It has been projected that the Kumaun and Garhwal regions that
cover a major part of the Central Seismic Gap are likely to experience large magnitude earthquakes in the near future. Although
low magnitude earthquakes (M<7) keep occurring intermittently,
no large earthquake (M>8) has jolted the area in the last 600
years [69] [71]. Valdiya, like other geoscientists, highlighted that
future seismic hazard is inevitable as the area has been progressively building strain. He emphasized the great risk involved because of the uncertainty related to the capacity of the high-dams
to withstand such large earthquakes (M>8).
Valdiya [79] [80] also took interest in the flood hazards faced
by the Bihar-Assam regions. He warned against the adverse effects of uncontrolled occupation and consequent obstruction of
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the floodways along major rivers such as the Gandak, Kosi, and
Brahmaputra. He suggested that building of embankments and
dams affect the carrying capacity of the rivers and cause voluminous accumulation of sediments, thereby raising the river beds.
This, in turn, causes catastrophic floods with both greater frequency and extent of inundation. He proposed that channelization of the floodwaters through canal networks should be adopted
as that would provide passage to excess discharge and serve as
temporary storage. Valdiya made several pleas to form a national commission—Natural Hazards Management Commission
(NHMC)—for monitoring of disaster-prone areas through hazard
zoning maps and land-use classification; assessment of the extent,
magnitude and impact of natural hazards; formulation of mitigation strategies for relief and rehabilitation; and guiding public
policies for the protection of the natural habitats.

Concluding Remarks
It is abundantly clear from the foregoing account that Valdiya has
left behind a rich legacy, a) as an author of textbooks, b) as a
researcher whose work on Himalayan Geology has been of lasting value, c) as an environmentalist who passionately stressed the
fragility of the mountain ecosystem and the need to adopt practices that ensure environmental sustainability, and d) as a motivational teacher and an inspiring mentor. He was essentially a field
geologist who relied to a large degree on his skillset of conversing with rocks, reading them and mapping them. Later on, he
developed expertise in analysing landscapes so that these along
with their resources are sustainably developed. He was both a
child and a man of the mountains, fiercely dedicated to unravelling their geological secrets and devoted to protecting them from
environmental degradation, both human and natural. A nationalist to the core, he dedicated his life to the service of the nation
through enriching its geological knowledge, particularly that of
the Himalaya, and also by flagging important environmental issues that impact human societies in mountainous landscapes.
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