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ABSTRACT

The Siwaliks or sub-Himalayas are the foothills of Hima-
layas situated along its southern margin which house the
Soanian lithic industries. We recently made surface col-
lections from almost 30 localities on the stream-terraces
and alluvial fan surfaces in the Indian sub-Himalayas and
excavated two in a buried state. Based on the dates ob-
tained for some sites, it is observed that the Soanian type
stone implements existed in the sub-Himalayas even up to
late mid-Holocene times. This inference is also confirmed
by the discovery of such tools from the post-Urban Ha-
rappan sites and from the existence of such tools in asso-
ciation with the Harappan potsherds on young terrace
surfaces. Our identification of many new tool-types, espe-
cially the pitted cobbles and the edge-ground lithic spec-
imens which are known from mid-Holocene sites else-
where in the world, also hints at the influence of those
lithic industries in this region. We briefly present here
lithic assemblages from some dated sites and show that
the Soanian and many new tool-types were in use in the
Northwestern sub-Himalayas until late mid-Holocene
times.

GEOMORPHOLOGY OF SIWALIK FORMATIONS
AND ISSUES RELATED TO THE SOANIAN
INDUSTRIES

The sub-Himalayas or Siwaliks comprise mudstones,
sandstones, and coarsely bedded conglomerates laid down
when the region was a vast basin during middle Miocene
to Upper Pleistocene times (Valdiya 1993, 2001). The
sediments were deposited by rivers flowing southwards
from greater Himalayas, resulting in multi-ordered drain-
age system. Following this deposition, the sediments were
uplifted through intense tectonic regimes, resulting in
Siwaliks’ unique topographical entity. The Siwaliks are
located within the political boundaries of Pakistan, India,
Nepal, and Bhutan and are spread between 6 to 90 Km in
width (Acharyya 1994). These hills are divided strati-
graphically into three major subgroups-Lower, Middle
and Upper. Intermittently located between the Siwaliks
are ‘duns’, which are flat-bottomed longitudinal structural
valleys (Nakata 1972: 39-170). These duns essentially
comprise several large Himalayan piedmont alluvial fans
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and terraces, which formed as a result of tectonic episodes
in the flanking Siwaliks. Ongoing erosion and tectonic
activity has greatly affected the topography of the Siwa-
liks and their present-day morphology is comprised of
hogback ridges, valleys of various orders, gullies, Choes
(seasonal streams), semicircular Choe-divides, water-gaps
and Choe terraces (Mukerji 1976). To the south of Siwa-
liks are the Indo-Gangetic plains and in north, are the
Lesser Himalayas.

Virtually all the previously known Palaeolithic sites in
this region were in un-datable surface contexts, and the
resulting collections are often inadequate for accurate
techno-typological or typochronological analyses. An
attempt to understand the geological contexts of the stone
tools recovered from these sites was first made by de Ter-
ra and Paterson (1939), and this British-American team
was also responsible for assigning cultural labels to some
of these lithic assemblages as ‘Soan’ or ‘Soanian’
(Hawkes et al. 1934: 1-13; Movius 1948) and ‘Soan Flake
Tradition’ (Sankalia 1957). De Terra and Paterson (1939)
broadly placed the origin of these Soanian tools in the
Middle Pleistocene (see Dennell and Rendell 1991; Den-
nell and Hurcombe 1993). The research involving this
region made by de Terra and Paterson (1939) was sup-
plemented by Paterson and Drummond (1962), Graziosi,
(1964: 55-74), Krantz (1973) which resulted in various
cultural stages of the Soanian as; Pre-Soan, Early Soan,
Late-Soan etc., with further sub-stages and were thought
to be a result of the glacial and interglacial periods. In
Pakistan, subsequent Paleolithic investigations took place
in the Soan valley, the Potwar Plateau, the Pabbi Hills,
and the Rohri Hills in the Sind region (Stiles 1978; Ren-
dell et al. 1989). In India, most investigations took place
in the river valleys of Sutlej, Ravi (Saroj 1974), Markanda
(Joshi et al. 1975), Beas-Banganga (Lal 1956;
Bhattacharya et al. 1981), Sirsa, and Soan (‘Swan’ of In-
dian Punjab), and in the intermontane dun valleys (Moha-
patra and Singh 1979; Karir 1985: 56-60; Singh et al.
1998: 89-143). Most of the workers in India (Lal 1956;
Mohapatra 1981, 2007; Karir 1985: 120-38; Singh et al.
1998: 15-143) relied heavily on de Terra and Paterson’s
work (1939), ultimately resulting in oversimplified and
confusing cultural interpretations (see also Misra and Ma-
te 1995: 1-14).
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Figure 1. Map of different sites in Punjab and Himachal Pra-
desh, India. Archaeological stations: bubble; rivers: arrow; Of2
fans: red spot (satellite view adapted from Google maps).

A general view was presented that the Early Soan consist-
ed of heavy duty tools with the dominance of choppers
and in the Late Soan, the occurrence of flakes/flake-tools
increased and the tools became smaller in size (de Terra
and Paterson 1939; Mohapatra 1974, 2007). The Late-
Soan of the Soan valley of north Pakistan is also consid-
ered to be belonging to South Asian Middle palaeolithic
tradition in typological terms (Allchin and Allcnin 1996:
250-54; Lycett 2007). The typochronological distinction
between Early and Late Soan is still not clear because
both the tool-types mixed with each other have only been
reported in un-datable surface contexts. Doubts about de
Terra and Paterson’s observations first surfaced through
the works of W.D. Gill (1951) and Sankalia (1957). The
stratigraphical context of the Soanian industries as first
specified by de Terra and Paterson (1939) was questioned
by later field studies (Rendell ez al. 1989). The Soan Riv-
er ‘terraces’ as observed by de Terra and Paterson were
proven to be erosional features rather than true river ter-
races (Rendell ef al. 1989). As a result, Soanian techno-
logical evolution (de Terra and Paterson 1939) is no long-
er considered to be valid (Rendell et al. 1989; Chaohan
2007, 2008). There is no evidence of discrete ‘Early’ or
‘Late’ Soan entities since the Soanian tools including both
large and small types and with varying flake contents
have also been found recently even from very young sites
(Soni et al. 2008; Soni and Soni 2009, 2010, 2011). Also
the ‘Early Soan’ tools (as conventionally defined) have
only been found in very small quantities both in India and
Pakistan (Mohapatra 1966; Jayaswal 1978: 71-84) and no

factory site with exclusive Early Soan assemblage has
ever been reported in stratified context from anywhere.

ALLUVIAL FAN DEPOSITS OF PINJAUR DUN IN
SUB-HIMALAYAS AND THE TIME BRACKET OF
THE LATE SOAN

The important geomorphic features observed within the
dun basins are alluvial fans and the river terraces. The
prominent duns in the NW sub-Himalaya are Pinjaur-
Soan Dun (Figure 1) and Dehra Dun. These duns were
formed as a consequence of tectonic activity along the
Himalayan Frontal Thrust (HFT) in the Middle Pleisto-
cene (Raiverman 2002: 378) that terminated Siwalik sed-
imentation in the foreland around 0.2 Ma (Ranga Rao et
al. 1988). The Pinjaur-Soan Dun is characterized by a
series of alluvial fans (Figure 2: Kumar et al, 2007) and
depositional fluvial terraces, which occur at multiple lev-
els (Nakata 1972: 77; Mukerjee 1976). Suresh et al.
(2007) divided the alluvial fans into older fan (Qf1) and
the younger fan (Qf2) and the terrace surfaces into T1 and
T2 based on relative height and optically stimulated lumi-
nescence (OSL) ages. The Qf2 fan deposition started at
72.4 £+ 13.4 ka and continued until 24.5 + 4.9 ka and the
sediments were deposited on T1 (upper) and T2 (lower)
terraces at 16.3 £ 2.1 and 4.5 ka, respectively (Suresh et
al. 2007). In an earlier communication, Suresh et al.
(2002) had dated the Luhund Khad (Figure 1) Qf2 fan
deposition to have taken place from >57ka to about 20ka.
Soni and Soni (2005) recovered several Soanian tools
from the very surface dated to 20 ka by Suresh et al.
(2002) inferring that the tools might have been fabricated
after (or much after) 20ka.

In past years many researchers had assigned ‘Late-
Soan’ stage to the lithic assemblages recovered from these
fan surfaces (Mohapatra 1974; Mohapatra and Singh
1979; Karir 1985: 135-38) by assuming that the stone
tools were fabricated during mid to late Pleistocene times
(the ages of surfaces were not known at that time). Gail-
lard et al. (2011) state that the ‘Late Soan’ can be dated to
between >57 ka and 20 ka in the Sirsa valley (by referring
to Suresh et al. 2002), but we find no scientific basis be-
hind it since as explained above no terrace surface was
laid during this time bracket to subsequently support the
Late-Soan. The dates of the Qf2 fan surfaces (some of
which have yielded archeological material) are around
20ka, 16ka and 4.5 ka and we cannot imagine that Late-
Soan can be dated between 57 ka and 20 ka as speculated
by Gaillard et al. (2011). So the time bracket of ‘Late-
Soan’ industry, if at all it exists as a separate entity, still
remains undefined.

A BRIEF INTRODUCTION TO THE LTHIC
INDUSTRIES OF S.E. ASIA AND NEPAL

In the past several decades a lot of knowledge about the
lithic industries of Southeast Asia has been generated
(Colani 1927; Matthews 1966; Gorman 1969, 1972; An-
derson 1990; Raynolds 1992; Ha Van Tan 1997; Higham
2002; Shoocongdej 2004; Bellwood 2007; Marwick 2007;
Yi et al. 2008), but our interest with regard to the present



paper is in some typical diagnostic tools which are also
abundantly available in this region of the sub-Himalayas.
Hoabinhian tools usually encountered in Southeast Asia
are generally unifacial flaked tools made primarily on
water rounded cobbles and large flakes detached from
these cobbles. Archaeological sites in Terengganu, Suma-
tra, Thailand, Laos, Myanmar and Cambodia have been
identified as Hoabinhian sites. Beyond this core area iso-
lated inventories of stone artifacts are known displaying
Hoabinhian elements in Nepal, South China, Taiwan and
Australia (Corvinus 1998; Marwick 2007). The chronolo-
gy of the Hoabinhian industry dates from late-to-terminal
Pleistocene to early-to-mid Holocene. The edge-ground
cobble artefacts appear in the upper layers of Hoabinhian
deposits (Matthews 1966; Marwick 2007) and flakes with
edge gloss are found in Island Southeast Asia (Bellwood
2007: 184). Pitted cobbles have also been reported from
some Southeast Asian sites belonging to mid-Holocene
times (Esser 1994; Xeuchun et al. 2003) which are of
course also found abundantly in California and America’s
other prehistoric sites (True et al. 1979; Sim 1990; Bre-
schini and Haversat 1993; Fitzerald and Jones 1999; Ad-
ams 2001). Edge-ground tools and some tools having af-
finity with the Hoabinhian have also been reported from
various sites in Assam and Naga Hills by T. C. Sharma
during his Ph.D. work (Sankalia 1974: 285-95).

During her two decades work in Nepal, Gudrun Cor-
vinus who laid the foundations of the prehistory in the
central sub-Himalayas, discovered the first Acheulian
elements (Corvinus 1990, 1995) in this part of the sub-
Himalayas, and excavated a rich Middle Palaeolithic site
(Corvinus, 1994, 2007). She also found many cobble tool
assemblages and showed that they came from Late Pleis-
tocene deposits. At Patu site in Eastern Nepal she discov-
ered a unique “macrolithic Mesolithic” assemblage and
compared it to the Hoabinhian of South-East Asia, thus
suggesting a technical link between the Siwaliks and the
South-East Asia (Corvinus 1987, 1989, 2007). Some
edge-ground lithic specimens were also reported by G.
Corvinus (2007: 383) from Amapur in Nepal.

PROLIFERATION OF LATE HARAPPANS IN THE
NW SUB-HIMALAYAS

The Harappan culture evolved during an Early Phase from
5.2 to 4.5 ka from antecedent agricultural communities of
the hills bordering the Indus alluvial plain to the west and
reached its Mature Phase between approximately 4.5 and
3.9 ka. Deurbanization ensued after approximately 3.9 ka
and was characterized by the development of increasingly
regional artefact styles and trading networks as well as the
disappearance of the distinctive Harappan script (Possehl
1997; Giosan et al. 2012). Though this phase is generally
referred to as “collapse” many settlements exhibit conti-
nuity, albeit with reduced size, whereas many other river-
ine sites are abandoned (Lal and Gupta 1984: 461-503;
Possehl 1997). Between 3.9 and 3.0 ka, there was a pro-
liferation of smaller, village-type settlements (Possehl
1997; Kumar 2009: 1-75; Wright et al. 2005; Giosan et
al. 2012: fig.3), especially in the Himalayan foothills and

the western part of the Ganges. During late phase the
long-distance trade was almost absent and the production
of a wide range of material was curtailed (Possehl 1997).
It is also possible that during long spells of drought the
procurement of metal for day to day work could also have
also become difficult for the late-Harappans; particularly
for those who shifted to remote places in the sub-
Himalayas.

RECENT FIELD WORK IN THE N.W. SUB-
HIMALAYAS

During the past few years, the present authors explored an
area approximately 50 km x 6 km in NW sub-Himalayas
up to an elevation of 420 m MSL and found several pre-
historic sites yielding stone tools in association with pot-
sherds in surface context. A limited excavation of a site
Jandori-6 belonging to the mid-Holocene times in Bilas-
pur (Himachal Pradesh) also yielded a large assemblage
of Soanian and new types of stone tools mixed with pot-
tery in a buried state (Soni and Soni 2009). Three terraces
of River Satluj adjoining the Siwaliks (two were laid
down during mid-Holocene times) also provided us with a
large number of Soanian and other stone tools along with
plain red ware and Black & Red Ware ceramics. Several
other young stream terraces and two late-Harappan
mounds showed Soanian type tools on them (Soni and
Soni 2008; present paper). In the following we give a
brief description of some of these sites.

SOANIAN TOOLS FROM LATE-HARAPPAN SITE
BARA (ROPAR, 30.920 N 76.553 E)

The Bara site in Ropar (Punjab-India) consists of an ar-
chaeological mound which is known for a typical ‘late-
Harappan Bara-Ware’ (Allchin and Allchin 1996: 251). It
is the pottery of this site which is most distinctive and
diagnostic (Sharma 1981). This four meter high mound is
situated in Punjab plains about 8 km in the southwest of
the Siwalik frontal-range (Figure 1). The site was previ-
ously situated on the left bank of a stream ‘Budki-Nadi’
which has since shifted towards north by about one kilo-
meter. In the year 2008, we were invited to witness an
excavation being started by K. C. Nauriyal (then Superin-
tending Archaeologist Simla, India) at this site. Surpris-
ingly, we found some stone tools on the surface of that
archaeological mound (Soni and Soni 2008) which in-
cluded a few choppers, scrapers, a point (Figure 2), and
many utilized flakes resembling the Soanian artefacts
made on coarse-grained quartzite which are known to
exist in the neighboring Siwaliks. The excavation has yet
been discontinued, but the excavators informed us (see
also Nauriyal et al. 2012) that they recovered more such
stone tools from just a small depth so far excavated.
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Figure 2. Tools resembling the Soanians found from the post-
Urban Bara mound. 1, 2: choppers, 3, 4: thick flake scrapers
with cortical back; 5: point.

RN
Kanhanﬂh\i\‘d’:i:l

Anandpur Road

Nalagarh Road

SAHU MAIRA

Figure 3. Terrace levels and drainage map of the region around
Dhermajra site.

Though the Bara mound has been excavated twice (1955
and 1971) by Y. D. Sharma (A.S.I. 2011), the presence of
any stone tool is not mentioned in the material excavated
from this site dated to late mid-Holocene (from 3.49 to
3.69 ka: Agrawal and Kusumgar 1973). The scarcity of
metal in this site is supported by the fact that only two
pieces of copper, a fishing hook and a fragmentary ban-
gle, were recovered from the excavated material (Sharma
1981).

Figure 4. View of the demolished Dhermajra mound wherein the
stone tools are indicated by red arrows and the potsherds by
green arrows.

Figure 5. Washed down material from the demolished mound.
The stone tools are scattered here and there; indicated by red
arrows and the potsherds by blue ones.

SOANIAN TOOLS FROM DHER-MAJRA
(31.029 N 76.616 E)

Harappan potsherds along with Soanian tools were found
by Olaf Prufer (1956: 102) at Dher-Majra (Figure 1) from
the top of a 4 m high late-Harappan mound. Prufer (1956)
speculated that these tools could have rolled down from a
higher surface (terrace T-2 as he called it), but as per our
recent survey, there could be no contiguity between the
mound-top and higher terrace as the latter is about 600 m
from the bottom of that mound (see Figure 3). Also, no
stone tool rolling down from the higher terrace (T-2) can
be expected on the mound top 4 m above the level of its
bottom (terrace T-3).

Olaf Prufer (1956) was comparing the terraces seen by
him in Sirsa valley with de Terra and Paterson’s (1939)
terrace-chronology, and was accordingly following the
Soanian typochronology suggested by them. Though he
saw some variation in tool types from those encountered



Figure 6. Chopping tools from the remnant part of the
Dhermajra mound. 1-3: upper face, work-ing edge and lower
face of a reddish chopping-tool with middle one showing heavily
utilized working edge; 4-6: similar views of another grey col-
ored chopping tool.

Figure 7. Choppers, core and flake tools from Dhermajra. 1:
triangular chopper; 2: flat cobble with unifacial transversal
cutting edges, 3: ventral face of a unifacial blade-like flake with
used proximal and distal edges; 4: side chopper, 5: Toth type-3
flake; 6: stemmed sub-rectangular core with cortical platform;
7: dorsal face of a stemmed cortical flake; 8: unifacial core
borer; 9: end scraper on a type-1 flake.

in west Punjab, he termed the stone tools found from
Dhem-Majra and other sites in Sirsa valley as belonging
to Early Soan (Prufer 1956: 103). Since the stone tools
found by Prufer (1956) were termed by him as similar to
those occurring on terrace T-2 (Prufer 1956: 94), he could
not find any other explanation than to assume that the
stone tools on mound have come from terrace T-2.

Figure 8. Dismantled Mehranwala Harappan mound containing
stone artefacts and potsherds on its top; some washed down to
lower level.

Figure 9. Stone tools along with potsherds on the mound. Red
arrows show the stone artefacts and blue arrows show pot-
sherds.

The Dher-Majra site is situated on the left bank of an un-
named short-run ephemeral tributary of Kanhan Nadi
(Figure 3), both of which emanate from the Siwalik
Frontal-Range and join Sirsa Nadi originating from the
Upper Siwalik foothills of the Himalayas (Figure 1). At
present the mound at that site has almost been leveled by
local people but its remnant part is still higher than the
surface of the lower terrace (called T-3 by Olaf Prufer).
Fresh-looking unrolled Soanian type stone tools (Figures
4-7) as well as potsherds eroded out of the mound (Fig-
ures 4, 5) are seen littered all over there, and same tools
were collected by Prufer from the mound-top. Therefore,
the only possibility is that Prufer’s (1956: 102) findings
were a part of the culture of that mound and his assump-
tion that the mound top showed terrace T-2 tools washed
down from a higher level was not a valid assumption.



Figure 10. Core tools from Mehranwala. 1, 2: ventral and dor-
sal faces of a side chopper, 3, 4: dorsal and ventral faces of a
thick rectangular flake resembling a cleaver; 5-7: two facial and
a side view of a sub-rectangular core with plane cortical plat-
forms on both ends.

SOANIAN TOOLS FROM OTHER SITES ON YOUNG
ALLUVIAL FANS

All the other Soanian-tool sites which are mentioned by
Prufer (1956: 92) as Palaeolithic sites are actually situated
on the surfaces of Alluvial fans Qf2 or their next lower
terraces which were laid down around 20 ka or 16 ka
(Suresh et al. 2007; Kumar et al. 2007) and so the tools
shown by Prufer (1956: 104-07) as collected from Dhang,
Rampur, Mehranwala, Khokra-Ka-Choa, Manakpura,
Malpur-Da-Choa, Rajpura. etc. (Prufer 1956:109-19) are
young and are not that old as were speculated by him in
line with de Terra and Paterson (1939). Prufer’s (1956:
96) statement that the tools found from some sites are
fresh and unrolled, also points to the fact that they are
young. Soanian tools found by Prufer from Dhang (Qf2
fan surface) were in close proximity to a Harappan site
(Prufer 1956; 101) though he did not co-relate the two.

Some Harappan potsherds were also noticed by Mo-
hapatra and Singh (1979) to be occurring in association
with the pebble-tools at various sites on the tops of fans
Qf2 (Suresh et al. 2007) and on the next lower terraces of
the streams incising these fans. They did not suspect any
temporal nearness among the different type of the surfi-
cial archeological material collected by them and specu-
lated a ‘Late Soan’ date corresponding to 3" interglacial
and 4" glacial stages in accordance with de Terra and
Paterson (1939), as also did the later workers (Karir 1985:
130-32; Singh et al. 1998: 5-7; Mohapatra 2007).

SOANIAN TOOLS FROM MEHRANWALA (31.029° N
76.822° E)

Olaf Prufer (1956: 96) mentioned that the centre of the
Mehranwala site was crowned by a mound belonging to
Harappan culture. This site is situated on the left bank of
Sirsa Nadi and during our recent visit to that site we
found Soanian stone tools mixed with potsherds from the

Figure 11. Core and flake tools from Mehranwala. 1: core borer
with cortical butt; 2. unifacial sub-peripheral core scraper, 3,
10: sub-rectangular cores with cortex on one face; 4. small
chopper, 5, 12: dorsal faces of flakes, 6, 11: dorsal faces of
blade-flakes with keels; 7: dorsal face with keel and 8: and ven-
tral faces of a type-3 triangular flake; 9: type-3 triangular flake;
13: ventral face of a type-3 blade-flake.

top of that almost destroyed mound. Similar to the case of
Dher Majra mound, here also the peak of the remnant
Harappan mound was about 2 to 3 m higher than the Qf2
alluvial fan surface (Figure 8). Stone tools akin to those
found from other sites in the neighborhood mixed with
ceramics (Figures 9, 10, 11) were found spread all over
there on its raised surface, or rolled down from it. The
evidence from this site also shows that the Harappans
were using the Soanian tools.

LITHIC ASSEMBLAGE AND CERAMICS FROM
YOUNG-TERRACE SITES OF RIVER SATLUJ NEAR
NANGAL (PUNJAB)

Three terraces are visible on the left bank of River Satluj
above its flood plain near Nangal Township (Figure 12).
Site NGT-1 is on first terrace and the sites NGT-2 and
NGT-3 are respectively on next two higher terraces. The
riverside edge of first terrace (site NGT-1) is about 9 m
above the present river bed, the next higher terrace NGT-
2 is nearly 10 m above the south end of terrace NGT-1
and the edge of NGT-3 is about 9 m above the left end of
site NGT-2. Initially the sediment of all the three terraces
was deposited by River Satluj in the form of pebble-
boulder gravel and subsequently three incision events
gave the terraces their present morphology. The first inci-
sion event started well before 11.3 ka and ended around
11.3 ka giving rise to remnant terraces NGT-3 and NGT-
2. The terrace NGT-2 is cut-in-fill terrace whose topmost
layer is muddy sediment drawn from the background hill
(Figure 12). The muddy sediment went on depositing on
the gravel-bottom during Holocene until a little after 4.8
ka. Two soil samples taken at different depths of NGT-
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Figure 12 .Map of terraces NGT-1, NGT-2 and NGT- 3 on the
left bank of River Satluj near Nangal.

Figure 13. Stone tools from the lower Satluj terrace dated to
~6.25ka. 1: chopper; 2: centripetally flaked flat cobble; 3: dor-
sal face of a thick pointed bifacial flake, 4: cleaving tool partly

flaked on lateral sides with plain butt; 5: knife-like thick backed
unifacial flake with long convex cutting edge, 6: pitted cobble;
7: sub-rectangular elongate piercing knob, 8: triangular scrap-
er on a thick type-4 flake.

2 gave OSL dates; 4.79+0.6 ka at 55 cm depth, and
11.31+1.8 ka at a depth of 1.35 m (Table 1).

Further incision of NGT-2 gravel deposit went on up
to around 6 ka, and subsequently the terrace NGT-1 was
formed. The incision of the terrace NGT-1 up to present
bed level took place from mid-Holocene to the present
time. A sample taken at 80 cm below the top of the

Figure 14. Pottery types from Nangal terraces. 1: inner and
outer faces of Black & Red Ware potsherds from lower Nangal
terrace NGT-1; 2: inner and outer faces of B& R W from the
upper Nangal terrace NGT-2; 3: ill-burnt potsherd from upper
Nangal terrace NGT-2

silt/sand deposit on NGT-1 gave an OSL date of the ter-
race as 6.25 + 0.84 (Soni et al. 2008).

Most parts of the above mentioned terrace-sites being
under present day agricultural activity, the stone tools as
well as the potsherds associated with them are not ex-
pected to be at the original positions. However, their shift-
ing even due to continuous plowing cannot be that large.

Archaeological material from Site NGT-1 (centered at
31.4013°N 76.3879° E).

This site is spread over an approximate area of 0.1 km®
and stone artefacts (Figure 13) churned by plowing were
found at several spots. Potsherds containing Black & Red
Ware (double Figure 14-1) were found in addition to
comparatively more number of ill-burnt red ware scat-
tered at several places and they were concentrated more at
points where the intensity of stone artefacts was large.
Some 513 lithic specimens were recovered from this site
which contained about 53% flakes/flake-tools and the rest
were flaked pieces which include 6.5% choppers, some
core-tools and 8 pitted cobbles (Figure 13-6). The pitted
cobbles are found for the first time in the Northwestern
sub-Himalayas (Soni and Soni 2011) though they do exist
in the mid-Holocene sites of Southeast Asia (Esser 1994;
Xeuchun et al. 2003) and North America (True et al.
1979; Breschini and Haversat 1993; Fitzerald and Jones
1999; Adams 2001). Large cutting tools on thick-butted
flakes and cores with sharp lateral or distal cutting edges
were also found in good numbers (Figure 13-3, 13-5).
Small and moderate sized lithic specimens were exhumed
from upper thin layer of silt and sand because very large
specimens are generally thrown by the peasants on the
ridges between the fields; the visible ones were picked up
by us from these margins.



Lab No. Sample depth U Th Potassium  Moisture Equivalent Dose rate Age
from surface (ppm) (ppm) K (%) Content Dose (De)Gy (Gy/ka) (ka)
(cm) (%)
LD874 55 2.64+0.3 14+1.4 1.64£0.2 7.06 14.84+1.6  3.10+0.2 4.79+0.6
LD873 135 2120 .2 2042 1.55+0.2 1.41 39.25+5.8 3.47+0.2  11.31%#1.8

Table 1. OSL dating of Soil Samples of mud deposition on the upper terrace of Satluj at Nangal. Material:

Sediment sample Mineral

used: Quartz Size: 90-125 micrometer SAR protocol (Murray and Wintle 2000).

Figure 15. Stone tools from upper Satluj terrace surface dated
to 4.7ka. 1: leaf shaped thick unifacial pointed core bulging at
the centre; 2: thick flaring core with plane cortical butt; 3: pit-
ted oval cobble; 4: half ring-stone; 5: dorsal face of a type-2
flake; 6: chopper; 7: chopping tool.

Archeological material from Site NGT-2 (centered at
31.3984°N 76.3903° E).

This terrace site NGT-2 is situated on the left side of
Nangal-Bhakra road and a colony has recently come there
up to about 250 m northwards of the road. A large number
of stone artefacts, occasionally in association with pot-
sherds, were recovered from this terrace dated to ~4.7 ka.
The site yielded 30 pitted cobbles, 54 chopper-chopping
tools and one broken ring-stone (Figure 15- 4) in addition
to a good number of cores and typical core tools. Out of a
total of 602 lithic specimens collected from this site, there
were nearly 42% flakes and flake tools which included a
small number of borers, scrapers and points and most of
them were broken or waste flakes. Black & Red Ware
(Figure 14-2), and some Harappan type potsherds (Figure
14-3) were also collected from this site. Here also some
pitted cobbles and generally large-size tools were picked
up from the field margins so the actual ratio of flakes to
the flaked pieces collected from a given surface area
could not be determined.

Archeolco)gical matergal from Site NGT-3 (centered at
31.3975 N; 76.3880 E).

This typically shaped remnant terrace site is situated on
the left side of NGT-2 and is raised above its left-end
margin by 9-10 meters (see Figure 12). Its central portion
is somewhat more raised and the lithic artefacts were
found spread all over it. Agricultural activity is going on
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Figure 16. A view of the Jandori-6 site.

at this site also and stone tools (n = 51) similar to those
collected from the lower NGT-2 and NGT-1 sites were
found from here which also included 3 pitted cobbles.
There were about 57% flaked pieces and rest were flakes
or flake tools in the collected assemblage. A few weath-
ered potsherds were also recovered from this site.

LITHICS, CERAMICS, AND EDGE-GROUND TOOLS
FOUND IN BURIED STATE IN THE SITE JANDORI-6
(31.3382 N;76.4574 E)

Site Jandori-6 is situated in the middle-Siwaliks (Miocene
rocks) and lies on the left bank of a stream Jandori-Di-
Khad in district Bilaspur of Himachal Pradesh (Figure 1).
This site provided us with an almost in-situ assemblage of
archeological specimens. It is situated on a slope (Figure
16) which has somewhat planar portion near the edge of
the stream; most of which has been swept away by the
flooding stream during heavy rains. A large number of
stone tools were at first noticed on a small area of the site
and then a limited excavation at a point (see Figures 16,
17) yielded a huge flake-rich assemblage (Soni and Soni
2009) mixed with weathered potsherds. Some of the pot-
sherds resembled the Harappan types (Figures 18-16, 18-
17, 18-18, 19, 20). There were also present many edge-
ground artefacts (n = 732) in the total assemblage of
about five thousand surficial/excavated lithic specimens
(Figures 18-2, 18-3, 18-4, 18-7, 18-8, 18-9, 18-10, 18-12,
18-13, 18-15). Site Jandori-6 appears to have experienced
a phase of aridity in the past since all the lithic specimens
and the potsherds below 30 cm of the top of the trial



Sample depth

Moisture Equivalent

Lab U (ppm) Th (ppm) Potassium Dose
No. from surface K % Cogtent Dose (E.D.) rate(Gy/ka) Age (ka)
(cm) (%) Gy
LD637 60 4.35+£0.44 19.02+1.9  1.98+0.2 1 21.41+1.52 4.511£0.27 4.744 £ 0.437

Table 2. OSL dating of a Potsherd excavated from the site Jandori-6. Material: Pottery, Mineral used: Quartz: Size 90-125 microme-
ter; SAR protocol (Murray and Wintle 2000).
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Figure 17. Lithocolumn of the trial trench on slope. Only the
eastern wall has full 1.8m length.

trench (when a more dense layer of the artefacts appears:
figure 17) were laden with CaCO; (Figures 18-1, 18-6,
18-13, 18-15). 1t shows that the artefacts in the lower lay-
ers had collected there as a creep wash during aridity
(which makes CaCOs to deposit on them) and hints at the
fact that the site could have been occupied by hominines
during some mid-Holocene arid phase. The occurrence of
Harappan pottery along with Soanian-like stone tools
(though there were edge-ground tools also) in-situ also
points to the presence of Harappans at the site. One date
of a potsherd obtained by the OSL method (Table 2) also
falls in mid-Holocene. Jandori-6 is as such a first mid-
Holocene site in NW India where edge-ground tools were
found in association with the Soanian tools and Harappan
potsherds. In Southeast Asia, mostly core tools and occa-
sionally flakes with an edge-gloss are reported in upper
stages of the Hoabinhian (Ha van Tan 1997; Bellwood
2007: 155, 167, 181-82, 184), but here in Jandori-6 as-
semblage,

Figure 18. Stone-tools and potsherds from jan-dori-6. 1: chop-
per; 2-4, 7-10, 12-15: edge-ground lithic specimens; 5: thick
cortical flake with 4 steep flake scars on its convex edge; 6:
cleaving-tool with steep lateral edges; 11: thick flake scraper;
16-18: Harappan potsherds.

the edge-ground tools are abundantly the flakes (> 95%)
and flake tools. This place was a factory site which is
evidenced by the presence of a large quantity of lithic
shatter in the excavated material. The details of the ar-
chaeological material obtained from this site will be re-
ported elsewhere when more dating results are obtained.

DISCUSSION AND CONCLUSION

The co-existence of pottery with lithic artefacts may not
be a new observation, but previously it was noted to have
occurred only with Meso-Neolithic artefacts (Possehl and
Kennedy 1979). Gaillard et al. (2002) had found stone
tools of Soanian tradition from some sites in a high alti-
tude region of Hindukush range (north Pakistan) contem-
porary to Neolithic, but they attributed it to the continua-
tion of archaic technology until Holocene due to the cul-
tural isolation of the mountain populations from the plain
populations. In Kashmir many surface sites along the riv-
ers yielded large tools made from basalt cobbles. These
artefacts were related by their discoverers to the Aceramic
Neolithic culture identified at Burzahom to have occurred
in the early third millennium BC (Pant et al. 1982).



Figure 19. Looking at a Harappan potsherd at 50cm depth
(shown as No. 18 in figure 18) embedded in situ just below an
edge-ground chopper (see inset also) in the trench at Jandori-6.

In the present case, the tools of Soanian tradition are dis-
covered in association with ceramics in numerous sites in
the Siwaliks. It is for the first time that the Soanian tools
have been found in Harappan sites in the riverine plains
neighbouring Siwaliks and are being inferred as contem-
poraneous to Harappan times. Though Prufer (1956) had
first noticed such tools on the Dher-Majra Late-Harappan
mound, he simply related them to de Terra and Paterson’s
terrace chronology and in a way assigned them a mid-
Pleistocene age. At Bara also, the occurrence of Soanian
tools in that Late-Harappan site went unnoticed by the
earlier excavators (Sharma 1981). Furthermore, many
new tool-types (like pitted cobbles, edge-ground tools,
large core and flake cutting-tools etc) known from lithic
sites elsewhere in the world conforming to mid-Holocene
times, and found by us from mid-Holocene sites of NW
sub-Himalayas (Soni et al. 2008; Soni and Soni 2009;
2010; 2011) were also not per chance encountered by the
earlier workers in this region. The discovery of such tools
in association with the ceramics of contemporary times on
young tool-bearing terraces of River Satluj near Nangal
dated from mid to late mid-Holocene (Soni et al. 2008,
and the present paper), indicates the adoption of some
expedient stone-technology by the hominines who had
gathered in this region in those times.

From the foregoing one can also suspect whether the
Soanian tools found at other places in the Northwestern
sub-Himalayas and assigned ages much older than the
onset of Holocene, were all that old. It is so because no
one exactly knows about the earlier (older than Holocene)
dates of this industry but young dates are confirmed at
several places with sure mid-Holocene occurrence of
these tool-types (our recent findings).

Figure 20. Enlarged view of the potsherd (a base of some Ha-
rappan vessel) No. 18 in figure 18.

Taking into account the typology of newly discovered
tools and new dates assigned to them, one is also made to
rethink about the typological classification and chrono-
logical setup of the lithic industries of the sub-Himalayas.

ACKNOWLEDGEMENTS

We are thankful to N. Suresh for dating of the soil sam-
ples from terraces and a potsherd obtained from the exca-
vation of the site Jandori-6, to K. C. Nauriyal for inviting
us to Bara mound during its latest excavation, and to V.
Shinde for identifying the pottery types.

REFERENCES

Acharyya, S.K. 1994. The Cenozoic Foreland basin and tecton-
ics of the Eastern Sub- Himalaya: problems and prospects.
In R. Kumar and S. K. Ghosh (eds.), Siwalik Foreland
Basin of Himalaya, Himalayan Geology, pp. 3-21. New
Delhi: Oxford and IBH Publishing Co. Pvt. Ltd.

Adams, B. 2001. The Stemler Bluff site: lithic analysis at late
Woodland to Mississippian occupation overlooking the
American Bottom. [llinois Antiquity 36 (3): 11-17

Agrawal, D. P. and S. Kusumgar. 1973. Tata Institute Radiocar-
bon date list X. Radiocarbon 15(3): 574-85.

Allchin, B. and R. Allchin. 1996. The rise of civilization in India
and Pakistan. Cambridge: Cambridge University Press
(South Asian Edition).

Anderson, D. D. 1990. Lang Rongrien rockshelter: a Pleisto-
cene-early Holocene archaeological site from Krabi,
Southwestern Thailand. Philadelphia: University Muse-
um, University of Pennsylvania.

A.S.1., 2011. Excavation Sites in Punjab. Delhi: Archaeological
Survey of India.

Bellwood, P. 2007. Prehistory of Indo-Malaysian Archipelago.
Canberra: Australian National University Press.

Bhattacharya, D.K. and D.K. Chakrabarti. 1981. Three Soanian
implements from Dehra Gopipur, Kangra. Indian Anthro-
pologist 11 (2): 163—64.

Breschini, G.S. and T. Haversat. 1993. Pitted stones from CA-
SLO-697 and CA-SLO-762, Cambria, San Luis Obispo
County, California: CaliforniaPrehistory.com. Available.
at http://www.californiaprehistory.com/reports01/rep0015
.html (accessed 5 April 2011).


http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=3&cad=rja&sqi=2&ved=0CDQQFjAC&url=http%3A%2F%2Fasi.nic.in%2Fasi_exca_imp_punjab.asp&ei=58OCUPPXH4fMrQeQmICYCw&usg=AFQjCNGfr7RrS43FOAkEE5pf6fVvu8a51A&sig2=rI0fBGYeo-9SOKQGjpyFCA
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=3&cad=rja&sqi=2&ved=0CDQQFjAC&url=http%3A%2F%2Fasi.nic.in%2Fasi_exca_imp_punjab.asp&ei=58OCUPPXH4fMrQeQmICYCw&usg=AFQjCNGfr7RrS43FOAkEE5pf6fVvu8a51A&sig2=rI0fBGYeo-9SOKQGjpyFCA
http://www.californiaprehistory.com/reports01/rep0015.html
http://www.californiaprehistory.com/reports01/rep0015.html

Chauhan, P.R. 2007. Soanian cores and core-tools from Toka,
Northern India: Towards a new typo-technological organ-
ization. Journal of Anthropological Archaeology 26 (3):
412-41.

----- . 2008. Soanian lithic occurrences and raw material exploi-
tation in the Siwalik Frontal Zone, northern India: a geo-
archaeological perspective, Journal of Human Evolution
54:591-614.

Colani, M. 1927. L'age de la pierre dans la province de Hoa
Binh. Mémoires du Service Géologique de [’Indochine,
13.

Corvinus, G. 1987. Patu, a new stone-age site of a jungle habitat
in Nepal. Quartdr 37/38: 135-87.

-------- . 1989. The Patu industry in its environment in the Siwa-
liks in Eastern Nepal. Quartdr 39/40: 95-123.

-------- . 1990. A note on the first discovery of hand axes in Ne-
pal. Man and Environment 15(2): 9-11.

-------- . 1994. Prehistoric occupation sites in the Dang-Deokhuri
Valleys of western Nepal. Man and Environment 19: 73-
89.

-------- . 1995. The Satpati handaxe site and the Chabeni uniface
site in Southern Nepal. (A handaxe site in tectonically
folded alluvial sandstones at the frontal Himalayan thrust
zone). Quartdr 45/46: 15-36.

-------- . 1998. Lower Palaeolithic occupations in Nepal in rela-
tion to South Asia. In: M. D. Petraglia and R. Korisettar
(eds), Early Human Behavior in Global Context, pp. 390-
417. New York: One World Archeology.

--------- . 2007. Prehistoric cultures in Nepal. Wiesbaden: Har-
rassowitz Verlag.

de-Terra, H. and T. T. Paterson. 1939. Studies on the Ice Age in
India and Associated Human Cultures (Carnegie Institute
Publication 493). Washington (DC): Carnegie Institute.

Dennell, R.W., L. Hurcombe. 1993. Paterson, the British Clac-
tonian and the Soan Flake Industry: a re-evaluation of the
Early Palaeolithic of Northern Pakistan. In: C. Jarrige
(ed.), South Asian Archaeology. Madison: Prehistory
Press, pp: 69-72.

Dennell, R.W., HM Rendell. 1991. De Terra and Paterson and
the Soan Flake industry: a new perspective from the Soan
Valley, Northern Pakistan. Man and Environment 16 (2):
90-99.

Dey, S. K. 2003. Black and Red Ware: A Metrical Analysis of
Two Different Cultures (Chalcolithic Culture and Mega-
lithic Culture of India). Anthropologist 5: 131-36.

Esser, R. 1994. Analysis of the Middle Neolithic stone tool as-
semblage from Chek Lap Kok. In W. Meachan (ed), Ar-
cheological Investigations on Chek Lao Kok Island-
Journal Monograph IV: Hong Kong: Hong Kong Archeo-
logical Society, pp: 253-62.

Fitzgerald, R.T. and T.L. Jones. 1999. The Milling Stone Hori-
zon revisited: new perspectives from northern and central
California. Journal of California and Great Basin An-
thropology 21(1): 67-93.

Gaillard, C., A D-Malasse, L. Magraner, A. Maitrecobert, T.
Ali, J. L. Voisin and A. Nasir. 2002. Discovery of recent
lithic industries with archaic features in the Hindukush
Range (Chitral district, North Pakistan). [PPA Bulletin
22(6): 25-33.

Gaillard, C., M. Singh and A. D. Malasse. 2011. Late Pleisto-
cene to Early Holocene Lithic Industries in the Southern

Fringes of the Himalaya. Quaternary International 229:
112-22.

Giosan L., P. D. Clift, M. G. Macklin, D. Q. Fuller, S. Con-
stantinescu, J.A. Durcan, T. Stevens, G. A. T. Duller, A.
R. Tabrez, K. Gangal, R. Adhikari., A. Alizai., F. Filip, S.
V. Laninghamj, and J. P. M. Syvitsk. 2012. Fluvial land-
scapes of the Harappan civilization. = PNAS,
www.pnas.org/cgi/doi/10.1073/pnas.1112743109.

Gill, W.D. 1951. The stratigraphy of the Siwalik Series in the
Northern Potwar, Pakistan. Quaternary Journal of the
Geological Society 107: 375-94.

Gorman, C. 1969. Hoabinhian: A pebble tool complex with
early plant associations in Southeast Asia. Science, 163:
671-73.

------------ . 1972. Excavations at Spirit Cave, North Thailand:
Some interim interpretations. Asian Perspectives, 13: 79-
107.

Graziosi, P. 1964. Prehistoric Research in North-Western Pun-
jab Scientific Reports of the Italian Expeditions to the Ka-
rakorum (K2) and Hindukush. Leiden: E.J. Brill, (part 5).

Gupta, A. K., D. M. Anderson, D. N. Pandey and A. K. Singhvi.
2006. Adaptation and human migration, and evidence of
agriculture coincident with changes in the Indian summer
monsoon during the Holocene. Current Science 90:1082-
90.

Ha Van Tan. 1997. The Hoabinhian and before. /PPA Bulletin
16: 36-41.

Hawkes, J., Hawkes, C., de Terra, H. 1934. Palaeolithic human
industries in the Northwest Punjab and Kashmir and their
geological significance: Memoirs of the Connecticut
Academy of Arts and Sciences III: 1-13. New Haven:
Connecticut Academy of Arts and Sciences.

Higham, C. F. W. 2002. Early cultures of Mainland Southeast
Asia. Bangkok: River Books.

Holstein, H.O. 2002. Tolbert Farm: a Paleo—Early Archaic site
complex near Jacksonville, Alabama. Journal of the Ala-
bama Academy of Science 73(4): 188-98

Jayaswal, V. 1978. Palaeohistory of India. New Delhi: Agam
Kala Prakashan,

Joshi, R.V., Rajaguru, S.N., Badam, G.L., Khanna, P.C. 1975.
Early and Middle Palaeolithic tools from river terraces in
the Saketi Area, Markanda Valley, H.P. Current Science
44 (13): 464-65.

Karir, B. S. 1985. Geomorphology and Stone Age Culture of
Northwestern India. Delhi: Sundeep Prakashan.

Krantz, G. 1972. Soan tool types from Ghila Khan. Asian Per-
spectives 15: 66-82.

Kumar, S., N. Suresh and S. J. Sangode. 2007. Differential fea-
tures of alluvial fans in the Pinjaur-Soan Dun, NW Hima-
laya, India: controlling factors. Himalayan Geology 28:
37-46.

Kumar M. 2009. In T. Osada and A Uesugi (eds), Linguistics,
Archaeology and the Human Past, Occasional Paper 7.
Kyoto: Nakanishi Printing Co. Ltd.

Lal, B.B. 1956. Palaeoliths from the Beas and Banganga Val-
leys, Panjab. Ancient India 12: 58-92.

Lal, B.B., S. P. Gupta. 1984. Frontiers of the Indus civilization:

Sir Mortimer Wheeler commemoration volume. New Del-
hi: Books and Books,



Lycett, S.J. 2007. Is the Soanian techno-complex a Mode 1 or
Mode 3 phenomenon? A morphometric assessment. Jour-
nal of Archaeological Science 34: 1434- 40.

Madella, M. and D. Q. Fuller. 2006. Palacoecology and the Ha-
rappan Civilisation of South Asia: a re-consideration.
Quaternary Science Review 25: 1283-1301.

Marwick, B. 2007. Approaches to Flaked Stone Artefact Ar-
chaeology in Thailand: A Historical Review. Silpakorn
University International Journal 7: 49-88.

Matthews, J. M. 1966. A Review of the ‘Hoabinhian’ in Indo-
China. 4sian Perspectives, 9: 86-95.

Misra, V. N. and M. S. Mate. 1995. Indian Prehistory: 1964.
Pune: Deccan College Post-graduate and Research Insti-
tute.

Mohapatra, G.C. 1966. Preliminary report of the exploration and
excavation of Stone Age sites in Eastern Punjab. Bull.
Deccan Coll. Res. Inst. 25: 221-37.

1974. Lithic industries of Himachal Pradesh. In A.K.
Ghosh (ed), Perspective in Palaeoanthropology, pp. 199-
212. Calcutta: K.L. Mukhopadyay.

----- .1981. Acheulian discoveries in the Siwalik frontal range.
Current Anthropology 22: 433-35.

----- . 2007. Lithic cultures of the sub-Himalayas. In A.R. San-
khyan & V.R. Rao (eds), Human Origins, Genome and
People of India, pp.138-43 New Delhi: Allied Publishers.

Mohapatra, G. C. and M. Singh. 1979. Prehistoric Investigations
in a Sub-Himalayan Valley, Himachal Pradesh, India.
Current Anthropology 20: 600-02.

Movius, H.L. 1948. The Lower Palaeolithic cultures of Southern
and Eastern Asia. Transactions of the American Philo-
sophical Society 38 (4): 329-420.

Mukerji, A.B. 1976. Geomorphological study of Choe terraces
of the Chandigarh Siwalik hills, India. Himalayan Geolo-
gy 5:302-26.

Murray, A. S., & Wintle, A. G. 2000. Luminescence dating of
quartz using an improved single-aliquot regenerative-dose
protocol. Radiation measurements, 32(1), 57-73.

Nakata, T. 1972. Geomorphic history and crustal movements of
the foot-hills of the Himalayas. Tohoku: Institute of Geog-
raphy, Faculty of Science, Tohoku University, Japan.

Nauriyal, K. C., V. C. Sharma, S. B. Ota, Z. Ali, J. Singh, V. S.
Soni, and A. S. Soni. 2012. Significance and implications
of Large Lithic Artefacts from Bara in Late Harappan
Context. Paper presented in International Conference on
Harappan Archeology, Chandigarh.

Pant, R. K., C. Gaillard, V. Nautyal ez al. 1982. Some new lithic
and ceramic industries from Kashmir. Man and Environ-
ment 6:37-40.

Paterson, T.T., Drummond, H.J.H. 1962. Soan the Palaeolithic
of Pakistan. Karachi: Department of Archaeology, Gov-
ernment of Pakistan.

Possehl, G. L. 1997. The Transformation of the Indus civiliza-
tion. Journal of World Prehistory 11: 425-72.

Possehl, G. L. and K. A. R. Kennedy. 1979. Hunter-
Gatherer/Agriculturist Exchange in Prehistory: An Indian
Example. Current Anthropology 20: 591-93.

Prufer, O. 1956. The Prehistory of the Sirsa Valley, Punjab,
India. Quartar7/8: 91-123.

Raiverman, V. 2002. Foreland Sedimentation in Himalayan
Tectonic Regime: a Relook at the Orogenic Process. Deh-
ra Dun: Bishen Singh Mahendra Pal Singh.

Ranga Rao, A., R.P. Agrawal, U.N. Sharma, M.S Bhalla, and
A.C. Nanda. 1988. Magnetic polarity stratigraphy and
vertebrate paleontology of the Upper Siwalik Subgroup of
Jammu Hills, India. J. Geol. Soc. India 32 (4): 109-28.

Rendell, H.M., Dennell, R.-W., Halim, M.A. 1989. Pleistocene
and Palaeolithic Investigations in the Soan Valley, North-
ern Pakistan. British Archaeological Mission to Pakistan
Series 2. B.A.R. International Series 544, Oxford.

Reynolds, T. E. G. 1992. Excavations at Banyan Valley Cave,
Northern Thailand: A report on the 1972 season. Asian
Perspectives, 31: 77-97.

Sankalia, H.D. 1957. Is the Soan a flake industry? J. 4siat. Soc.
22:161-62.

----------- . 1974. Prehistory and Protohistory of India and Paki-
stan. Poona: Deccan College Postgraduate and Research
Institute, Poona.

Saroj, H.M. 1974. Lithic Industry of Jammu: Unpublished Ph.D.
Thesis. Chandigarh: Punjab University Library, Chandi-
garh.

Sharma, Y.D. 1981. Cultural Contours of India. In V.S. Srivast-
va (ed), Dr. Satya Prakash Felicitation Volume: 17-20.
New Delhi: Abhinav Publications.

Shinde, V. 2000. Origin and development of the Chalcolithic in
central India. Bulletin IPPA 19: 125-36.

Shinde, V., S. S. Deshpande T. Osada and T. Uno. 2006. Basic
Issues in Harappan Archeology: Some Thoughts. Ancient
Asia, 1: 63-72.

Shoocongdej, R. 2004. Preliminary report on the archaeological
investigations of the highland archaeology project in Pang
Mapha (HAPP), Mae Hong Son Province, between 1998-
2004. Southeast Asian Archaeology International News-
letter, 1: 6-8.

Sim, R. 1990. Prehistoric sites on King Island in the Bass Strait:
Results of an archaeological survey. Australian Archaeol-
ogy, 31: 34-43.

Singh, M. Karir, B.S. and Chopra, S.N. 1998. “Prehistoric and
Quaternary Studies of the Roop Nagar District of Punjab.
Chandigarh: Department of Cultural Affairs, Archaeology
and Museums (unpublished report).

Soni, A. S., V. S. Soni and D.S. Dhillon. 2008. Large assem-
blages of flakes & cores found on dated young terraces of
River Satluj and its tributaries. Current Science 94: 577-
80.

Soni, V. S. and A. S. Soni. 2010. Large size cleaver-like flakes

and Hoabinhoidal elements from terminal Pleistocene to

mid-Holocene epoch sites. Quaternary International 223-

224:242-44

A. S. and V. S. Soni. 2005. Palaeolithic tools from the

surface of optically stimulated luminescence dated alluvi-

al fan deposits of Pinjaur Dun in NW sub-Himalayas.

Current Science 88: 867—71

——————————————— . 2009. A flake-rich assemblage in buried state and
in primary context in the NW sub-Himalayas. Current
Science 96: 1130-33.

--------------- . 2011. Pitted Cobbles in the Northwestern Indian
sub-Himalayas. Antiquity 085 Issue 328: Project Gallery.

Staubwasser, M., F. Sirocko, P. M. Groots and M. Segi. 2003.
Climate change at the 4.2 ka BP termination of the Indus

Soni,



valley civilization and Holocene south Asian monsoon
variability. Geophysical Research Letters 30: 1425-29.

Staubwasser, M. and H. Weiss. 2006. Holocene climate and
cultural evolution in the late prehistoric-early historic
West Asia. Quaternary Research 66: 372-87.

Stiles, D. 1978. Palaeolithic artifacts in Siwalik and post-Siwalik
deposits. Kroeber Anthropology Society Papers: 129-48.

Suresh, N., T. N. Bagati, V. C. Thakur, R. Kumar and S. J.
Sangode. 2002. Optically stimulated luminescence dating
of alluvial fan deposits of Pinjaur Dun, NW sub-
Himalayas. Current Science 82:1267-74.

Suresh, N., T. N. Bagati, R. Kumar and V. C. Thakur. 2007.
Evolution of Quaternary alluvial fans and terraces in the
intramontane Pinjaur Dun, Sub-Himalaya, NW India: in-
teraction between tectonics and climate change. Sedimen-
tology 34: 809-33.

True, D. L., M. A. Baumhoff, and J. E. Hellen. 1979. Milling
Stone Cultures in Northern California: Berryessa 1. Jour-

nal of California and Great Basin Anthropology 1(1):
124-54.

Valdiya, K.S. 1993. Uplift and geomorphic rejuvenation of the
Himalaya in the Quaternary period. Current Science 64:
873-85.

Valdiya, K.S. 2001. Himalaya: Emergence and Evolution. Hy-
derabad: Jawharlal Nehru Centre for Advanced Scientific
Research. Universities Press, Ltd.

Wright R.P., J. Schuldenrein, M.R. Mughal. 2005. In C .Jarrige
and V. Lefevre (eds), South Asian Archaeology 2001, pp.
327-36. Paris: CNRS.

Xeuchun, F., L. Gongwu, and J. Tianlong 2003. An Archeologi-
cal Investigation of the Damaoshan Site, Fujian Province.
Kaogu. 12: 19-31. (English translation: Jiao Tianlong in
Chinese Archaeology, pp. 76-81).

Yi. S.,J. J. Lee, S. Kim, Y. Yoo and D. Kim. 2008. New data on

the Hoabinhian: Investigations at Hang Cho Cave, North-
ern Vietnam. /PPA Bulletin. 28: 73-79.



