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Abstract
The appearance of hafting technologies marks a key shift in hominin behavioural evolution.
Hafting first appears in Africa and Western Eurasia across the transition from Late Acheu-
lean to Middle Palaeolithic technologies ~ 300–200 thousand years ago (ka). Hafting
technology in South Asia may have emerged as a result of a local innovation, through
cultural diffusion or a population dispersal. The resolution of the South Asian Palaeolithic
records has improved significantly over the past decade, enabling examination of patterns of
change through time in stone tool technologies. Although functional studies of tool use
remain limited in the region, a range of indices of hafting appear in stone tool assemblages
that offer the first means to evaluate the origins of hafting in South Asia. Rare examples
appear in Middle Pleistocene contexts, but indices of hafting appear repeatedly in Middle
Palaeolithic assemblages dating within the past 100 thousand years and are commonplace
amongst Late Palaeolithic assemblages dating within the past 45 thousand years. This
dataset remains too immature to authoritatively resolve between alternate models for the
origins of hafting, whereas direct association with discrete hominin populations is hampered
by the region’s scant fossil record. Nevertheless, this examination of the origin of hafting
technology presents the means to reorient approaches to Late Pleistocene behavioural
change in South Asia and integrate them within global debates regarding hominin innova-
tion, demographic interaction and population expansion.
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Introduction

The transition from sole use of hand-held tools to incorporation of hafted technology,
such as stone-tipped spears, marks one of the most profound changes in the long-term
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evolution of human behaviour. Creating hafted tools is more complex than hand-held
tools alone, requiring more diverse components, a mastery of their physical properties
and more recursive and hierarchical forms of cognition to integrate them into a single
tool (Fairlie and Barham 2016). This cognitive and technological investment enables
new and more efficient ways of using stone tools, mitigating subsistence risk, engaging
with ecological resources and mediating social relationships (d’Errico and Banks
2013). An ever-increasing number of non-human species exhibit cultural transmission
of tool use (Shumaker et al. 2011), yet only hominin populations from the late Middle
Pleistocene onwards are known to produce hafted technologies.

The earliest evidence for hafting, though controversial, comes from Kathu Pan,
Southern Africa, dating to ~ 500 thousand years ago (ka) (Wilkins et al. 2012; Wilkins
and Schoville 2016; see also Rots and Plisson 2014). This significantly predates the
appearance of Homo sapiens in Africa, currently known from ~ 300 ka (Hublin et al.
2017). A range of direct evidence for hafting is found dating fromMarine Isotope Stage
(MIS) 7/8 in Africa (e.g. Rots and Van Peer 2006), the Levant (e.g. Boëda et al. 2008;
Shea 1993) and Europe (e.g. Mazza et al. 2006; Rots 2013). Given the spatially disjunct
manner of the earliest evidence for hafting alongside its association with multiple
hominin populations, it remains likely that hafting technologies are a convergent
feature of hominin behaviour in the later Middle Pleistocene onwards, with multiple
centres of origin (Barham 2013). It is notable that the potential centres for the origins of
hafting also overlap regions in which a local evolution of Middle Palaeolithic/Stone
Age technologies from Late Acheulean antecedents occurs.

The most secure evidence for Palaeolithic hafting results from studies that can
directly demonstrate its use in the past, through the recovery of mastics from stone
tools used in hafting (e.g. Mazza et al. 2006), through microwear on stone tools relating
to distinct patterns of abrasion where it has been hafted or used (e.g. Rots and Plisson
2014) and through impact fracture patterns that can only be produced from hafted tools
(e.g. Wilkins et al. 2012). Such work remains predominately focused in regions that
combine a rich Palaeolithic record, an array of sites that limit the potential for
destructive taphonomic factors, and where research agendas enable the highly
specialised and time-consuming analyses and methodological development required,
such as Europe. More recently, the application of such methods can has begun in
geographically diverse regions (e.g. Pawlik 2011).

In multiple regions, stone tool morphologies have been used as indirect evidence for
the presence of hafting technologies in Palaeolithic assemblages. A prominent example
of this is North Africa where Aterian assemblages are differentiated from Mousterian
assemblages by the presence of tanged points, which have historically been presumed
to have facilitated hafting (e.g. Clark 1982). Alongside tangs, a range of morphological
adjustments have been associated with hafting, including basal thinning and width
reduction, removal of bulbs, notching, shouldering and backing (see Rots 2016).
Amongst younger assemblages, standardisation of blanks or retouched pieces and the
production of microliths have been proposed as technological choices to facilitate
hafting and particularly multi-component hafted tools (e.g. Bar-Yosef and Kuhn
1999). Without direct studies for Palaeolithic hafting, and particularly focusing on
elements of stone tools that were formed part of the haft or were active working edges,
such morphological indicators along cannot provide robust evidence for the presence of
hafting (Rots 2016). However, in regions where direct evidence for hafting is not
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currently available, such morphological adjustments to stone tools offer an important
starting point to evaluate the appearance of hafting. For example, a recent study of
tanged Aterian points from Ifri n’Amar has corroborated their use as hafted tools
(Tomasso and Rots 2018).

To date, no systematic studies, such as use-wear or residue analysis, have been
undertaken to examine the origins of hafting in South Asia during the Palaeolithic.
Systematic use-wear studies accompanied by an experimental programme have been
undertaken on Mesolithic assemblages at the site of Bagor (Rajasthan, India) that date
between 7 and 5 ka (Kashyap et al. 2009). This has identified two triangles with impact
damage that was comparable with experimental evidence for use as a projectile point.
Much of South Asia’s rock art is considered to have been produced by hunter-gatherer
populations, including sites with Late Pleistocene occupations (e.g. Jwalapuram 9
[Clarkson et al. 2009]). Numerous images suggest the presence of hafted tools, and
especially the use of microlithic tools as hafting inserts for multi-component tools (e.g.
Mathpal 1985), though accurately dating such imagery is notoriously complex.
Ethnoarchaeological studies of stone tool use amongst recent populations are similarly
limited. However, Murty (1981, 1985) highlights the use of resins from three species
(Acacia sandra; Dalbergia paniculata; Excoecaria agallocha) as mastics by recent
Chencu populations. It is notable that plant resins, such as those from Acacia that are
distributed across Africa and Southern Asia, have a history of use as mastics that
extends back to the Middle Palaeolithic (Zipkin et al. 2014).

Until recently, there has been an absence of well-dated Palaeolithic sites from the late
Middle Pleistocene and early Late Pleistocene in South Asia, in contrast to other regions
where the emergence of hafting technologies is documented. Over the past decade, the
Palaeolithic record of South Asia, and particularly for the Late Acheulean and early Middle
Palaeolithic phases, has been dramatically transformed (see Blinkhorn and Petraglia 2017)
that enables new questions to begin to be addressed. The absence of functional studies of
hafting in the South Asian Palaeolithic prohibits a firm assessment of the origins of these
technologies in the region. However, an appraisal of existing indices of hafting is particularly
timely as the chronology and nature of the Late Acheulean to Middle Palaeolithic transition
comes into focus. The aimof this paper is to set out alternatemodels for the origins of hafting
in South Asia and evaluate them against the currently available evidence. Given the absence
of direct studies to identify Palaeolithic hafting in South Asia, any conclusions on its origins
in the region are inherently tentative, but this study will highlight how this major techno-
logical change sits squarely at the crux ofwider debate over patterns of innovation, creativity,
colonisation and expansion, and thus the importance of applying such advanced methodol-
ogies in the region.

Models for Behavioural Change in South Asia

Three explanations can be proposed for the appearance of any new cultural trait (see Fort
et al. 2015): (a) independent innovation by local populations; (b) introduction through
cultural diffusion, i.e. information exchange between populations in adjacent regions; or
(c) introduction through demic diffusion, i.e. population expansion into new regions. All
three are plausible explanations for the origins of hafting in SouthAsia but have dramatically
different implications for our understanding of cultural evolution in the region.
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South Asia may present an independent centre for the innovation of hafting. As
noted above, the region shares a common Acheulean background with Southern Africa,
Eastern Africa, the Levant and Southern Europe, from which hafting appears an
independent innovation associated with the appearance of other Middle Palaeolithic/
Stone Age technologies (Barham 2013). If South Asia were an additional independent
centre for the innovation of hafting, we may anticipate continuous occupation of the
region with little or no contact with adjacent regions, and the appearance of hafting
technology occurring as part of a gradual transition from Late Acheulean to Middle
Palaeolithic industries. We may anticipate some parallels in patterns of cultural evolu-
tion from Late Acheulean to Middle Palaeolithic technologies with other regions in
which hafting was independently innovated, including the development of Levallois
technology, replacement of larger bifacial tools with smaller retouched tools and
increased focus on higher quality raw materials. The paucity of South Asia’s Quater-
nary fossil record, and especially with any association with hominin activity, prohibits
any evaluation of patterns of change in subsistence practice. While patterns of site
distribution and location may be indicative of changing use of the landscape and the
resources within it, the relatively small number of dated Palaeolithic sites prevents a
high-resolution appraisal of such changes.

Identifying cultural diffusion between past populations is complex, and reliant upon
sufficiently well-dated cultural and biological datasets. Europe presents some of the
clearest examples of Palaeolithic cultural diffusion (Harris 2017), with the
Chatelperronian industry as a long-standing example of such diffusion between distinct
hominin populations (though see Higham et al. 2010). If cultural diffusion were
responsible for the appearance of hafting in South Asia, it is most likely to have
resulted from contact with South-West Asian populations, given the early appearance
of hafting in this region contrasting with its arrival in East Asia alongside modern
human populations (Barham 2013).

Hafting technology is complex, requiring expertise in working with a number of
different materials as well as to effectively integrate them to create a single tool. As a
result, chance or fleeting encounters with another population are unlikely to have
enabled the transfer of such expert knowledge to practice hafting, compounded by
the risk of subsistence failure if the implementation of such knowledge is not done
effectively. Rather, cultural diffusion of hafting technology is more likely to arise from
repeated contacts between two populations sharing landscapes with similar resource
suites. Such a process may be manifested in the archaeological and fossil record as a
distinct cline in space and time of evidence of hafting as well as patterns of interbreed-
ing from South-West Asia into South Asia.

Finally, hafting technologies may have been introduced by the replacement of local
South Asian populations that do not practice hafting by an external population that do.
Currently, the only clear evidence for an invasive hominin population spreading into
South Asia is the dispersal of modern humans (e.g. Bae et al. 2017). Modern human
populations are associated with the use of hafted tools in Africa and South-West Asia, as
well as in earliest assemblages in well-studied regions such as Europe, where their use is
likely to play a key role in successful colonisation of new landscapes (e.g. Pawlik 2011).
Hafted tools may confer a competitive advantage to an invasive population in cases where
local populations lacked them, although the extent of this is likely to be constrained by the
additional requirements for more intensive landscape learning to find the required
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resources necessary for hafting. Archaeologically, the appearance of hafting in South Asia
as a result of population dispersal would likely be manifest as a rapid replacement of
technologies not associated with hafting technologies with those that are.

Considerable overlap between these models for the origins of hafting in South Asia
and those concerning the dispersals of modern humans exists. Until recently, models
suggesting the earliest dispersals of modern humans ~ 60 ka associated with the
appearance of Late Palaeolithic technologies in South Asia were tenable (Mellars
et al. 2013; Mishra et al. 2013), if poorly supported (Blinkhorn and Petraglia 2017;
Groucutt et al. 2015). A growing body of inter-regional evidence supports the dispersal
of modern humans across Asia significantly earlier than the appearance of Late
Palaeolithic technologies, suggesting that they are not related to the earliest expansion
of our species into the region (Bae et al. 2017). It is worth noting, however, the
emphasis that has been placed on backed artefacts, assumed to have been used as
standardised inserts in multi-component hafted tools and associated with advanced
projectile technologies, in facilitating the expansions of modern humans to the detri-
ment of local populations in these models.

As it is now apparent that the arrival of modern humans in South Asia likely
precedes the origins of Late Palaeolithic technologies in the region, two alternate
scenarios for their impact on cultural evolution in the region can be proposed. Firstly,
eastward expanding modern human populations utilising Middle Palaeolithic toolkits
replaced a local population, also using Middle Palaeolithic technologies. As a result,
patterns of cultural evolution may reflect a similar pattern to those in the Levant, where
population replacements are observed between distinct populations, i.e. Neanderthals
and modern humans, both of which used Middle Palaeolithic technologies. Alterna-
tively, modern human populations using Middle Palaeolithic toolkits replaced local,
South Asian populations that used Late Acheulean technologies.

Palaeolithic Demography in South Asia

Patterns of demographic change are poorly resolved in South Asia, due to a significant
gap between the only pre-sapiens fossil, dating to ~ 236 ka (Patnaik et al. 2009), and the
earliest Homo sapiens, dating to ~ 36 ka (Perera et al. 2011). A study of the calvarium
from Hathnora, best attributed to Middle Pleistocene Homo and associated with Late
Acheulean industries, indicates it shares a similar cranial capacity to contemporaneous
populations that did innovate hafting technology (Athreya 2015). The links between
cranial capacity, cognitive ability and material behaviour are not direct, but a local
innovation of hafting cannot not be precluded from South Asia’s scant fossil record.
The specimen exhibits characteristics shared with both Eastern and Western Eurasian
populations (Athreya 2015), potentially indicating long-standing patterns of interbreed-
ing spanning Southern Asia. This could offer some tentative support to the prospect of
cultural diffusion playing a role in the regional origin of hafting.

Fossil evidence for the appearance ofHomo sapiens in Sri Lanka (~ 36 ka [Perera et al.
2011]) and India (20 ka [Clarkson et al. 2009]), found alongside Late Palaeolithic
industries, significantly post-dates the dispersal of modern humans across Southern Asia
(130–67 ka; Demeter et al. 2012; Grun et al. 2005; Liu et al. 2015) and into Sahul (80–
65 ka; Clarkson et al. 2017). This has led to considerable debate about when modern
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humans arrived in South Asia and speculation regarding authorship ofMiddle Palaeolithic
industries. Typically, population and technological continuity have been emphasised
between the Late Acheulean and Middle Palaeolithic (e.g. Mishra et al. 2013). Over the
past decade, it has been repeatedly proposed that modern human populations usedMiddle
Palaeolithic industries in their earliest dispersals from Africa and into South Asia (e.g.
Groucutt et al. 2015; Petraglia et al. 2007). An alternative is that theMiddle Palaeolithic in
South Asia could have been produced by more than one population (e.g. Kaifu et al.
2015). At present, there is no evidence to support a third Late Pleistocene hominin
occupant in South Asia.

Cultural Evolution in South Asia

Within the past decade, a clear chronological framework for cultural evolution in South Asia
has come in to focus (see Blinkhorn and Petraglia 2017). UnlikeAfrica andWestern Eurasia,
Late Acheulean industries in South Asia persist until the end of MIS 6 ~ 130 ka (Haslam
et al. 2011). Evidence for change amongst Late Acheulean assemblages indicates increas-
ingly refined biface production, with detailed study of the youngest assemblages indicating
the appearance of discrete components of Levallois reduction strategies, such as hierarchical
exploitation of a flaking surface (Shipton et al. 2013; Shipton 2016).

The earliestMiddle Palaeolithic (orMiddle Stone Age) assemblage in theworld has been
reported from Attirampakam, South-East India, dating to ~ 385 ka (Akhilesh et al. 2018),
although significant chronological breaks occur in the sequence and before these industries
are found anywhere else in South Asia. Middle Palaeolithic industries appear repeatedly in
the second half of MIS 5, from 96 ka (Blinkhorn et al. 2013, 2017), marking a 30-ka gap
from the youngest well-dated Late Acheulean industries (see Blinkhorn and Petraglia 2017).
Substantial chronological breaks in the archaeological record mean it remains unclear
whether the shift to using typically Middle Palaeolithic strategies, such as Levallois
technologies, diversification of raw material use, decrease in artefact size and increase
variability in retouched tool types, marks a rapid or gradual change. Middle Palaeolithic
assemblages that continue into the later phase of MIS 3 (~ 34 ka) show further decreases in
artefact sizes, the rising prominence of both blade technologies and the first appearance of
bipolar reduction (Blinkhorn 2014; Clarkson et al. 2012).

Substantial spatial, temporal and technological overlap is observed between the youngest
Middle Palaeolithic and oldest Late Palaeolithic industries in South Asia (see Blinkhorn and
Petraglia 2017), with the latter emerging from ~ 45 ka onwards (Mishra et al. 2013; Basak
et al. 2014; Wedage et al. 2019). Continued trends from the Middle to Late Palaeolithic
include further decrease in artefact sizes and increased focus on blade a bipolar reduction,
whereas prepared core methods decline in frequency and microlithic tools replace typical
Middle Palaeolithic retouched types (Clarkson et al. 2012; Sali 1989; James 2011).

Identifying Hafting in South Asia

The advances in dating of Late Pleistocene Palaeolithic assemblages now enable an
appraisal for the origins of hafting in South Asia. Barham (2013) presents a hierarchy of
certainty for identifying hafting in the archaeological record. Use-wear and residue studies,
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complemented by experimental analyses, offer the firmest grounds to identify hafting in the
past. This includes identifying the presence of mastics (e.g. Zipkin et al. 2014), patterns of
microwear located either at the functional edge of an artefact or within the haft itself (e.g.
Tomasso and Rots 2018) or the identification of diagnostic impact fractures, a set of
microfracture types formed through bending and cone-initiated impacts forces typically
associated with hafted tool use (see Lombard 2005). To date, only a single systematic study
has employed such methods in South Asia with the support of an experimental programme,
though targeting Mesolithic assemblages (Kashyap et al. 2009).

Macroscopic modifications of artefacts that have been widely linked with
hafting practices are more commonplace but offer less certain grounds to
identify their use. Types of macroscopic modification include backing (applying
regular abrupt or steep retouch along an edge), creating a shoulder (a form of
delineating retouch that cuts into the edge of the artefact, narrowing it at one
extremity) or creating a tang (a form of delineating retouch, creating a projec-
tion narrower than the body of the artefact by two flanking notches or regular
retouch removals) (see Inizan et al. 1992). The production of standardised stone
points, comparable to hafted implements well known in ethnographic records, is
frequently identified as hafted tool tips, though provides low level of certainty
than the types described above. Standardisation of point production may result
from either controlled shaping of a flaking surface to produce blanks of
predetermined shape and size and can thus be identified by either the core or
the blanks (e.g. Levallois point technologies), or through the application of
retouch to the perimeter of a flake to create, accentuate or standardise tool. A
metric study has compared the size range of Middle Palaeolithic points to
ethnographic data sets, suggesting they predominately overlap with thrusting
spears, although artefacts in the range of projectiles were also identified (Costa
2012). As further resolution between these alternatives can only be achieved
through the application of functional studies, such data are not considered here.
The appearance of these different indices of hafting behaviour in Palaeolithic
South Asia in dated assemblages are presented through time (Fig. 1) and space
(Fig. 2) and are described below.

Diagnostic Impact Fractures and Mastic Use

No comprehensive use-wear or residue analysis studies have been conducted on South
Asian Palaeolithic industries to date. However, preliminary observations have been
made on Middle and Late Palaeolithic artefacts from the Jurreru Valley, Southern India,
as well as a report of ongoing functional studies at Fa Hien, Sri Lanka. Two Middle
Palaeolithic points from the site of Jwalapuram 22, dating to ~ 77 ka, have impact
fractures on their tips that would be consistent with their use as hafted tools (Haslam
et al. 2012; Fig. 3b). Identification of a resinous mastic on backed Late Palaeolithic
artefacts from Jwalapuram 9, which appear from ~ 35 ka onwards, currently offers the
most secure evidence of hafting across South Asia (Clarkson et al. 2009). In both cases,
further experimental studies and detailed analysis are necessary. At Fa Hien, four of
five bone points dating to ~ 45 ka exhibit damage consistent with high velocity impact
through the use of projectile technology (Wedage et al. 2019), with ongoing study of
both the bone and stone tool assemblages aiming to document this further.
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Hafting Modifications: Tanged and Shouldered Pieces

Tanged or shouldered pieces were recognised by Sankalia (1964) in the first definition
of Middle Palaeolithic (Middle Stone Age) industries, but it is only recently that they
have been recovered from reliably dated Middle Palaeolithic contexts. Two tanged
pieces are reported from Attirampakam, dating to ~ 385 ka and ~ 175 ka (Akhilesh
et al. 2018; Fig. 3b), but are not present in any contemporaneous Late Acheulean
assemblages. Shouldered pieces first appear in the oldest horizon at Katoati (Western
India) ~ 96 ka (Blinkhorn et al. 2013; Fig. 3b). Diverse shouldered and tanged pieces
and points were found at Katoati between 60 and 96 ka (Blinkhorn et al. 2013, 2017), at
Chamu between < 58 and 81 ka, at Karna less than ~ 80 ka (Blinkhorn 2014) and less
than 74 ka in the Sagileru Valley (Blinkhorn et al. 2014). Two tanged artefacts are
known from Jwalapuram 22, ~ 77 ka, one of which bears an impact fracture related to
use as a hafted tool (Haslam et al. 2012; Fig. 3b). Tanged tools appear less frequently
amongst Late Palaeolithic assemblages, though the multiple assemblages at both Patne
(Sali 1989) and Buddha Pushkar (Blinkhorn 2018) illustrate their continued use into the
terminal Pleistocene.

Hafting Modifications: Backing

Backing appears a predominately Late Palaeolithic retouching strategy, although rare
occurrences are known from the youngest Middle Palaeolithic sites (e.g. Bhimbetka
[Misra 1979; Bednarik 2005]). The earliest evidence for Late Palaeolithic backed

Fig. 1 (left) The presence (red) and absence (white) of stone tool types that may be an index of hafting
behaviour (backing, production of point blanks, retouched points, shouldered tools and points, and tanged
tools and points) in South Asia Palaeolithic assemblages, with (right) age ranges of each assemblage with
hafting indices present (light blue) and absent (dark blue) dating between the mid-Middle Pleistocene and end
of the Late Pleistocene (minimum ages fade up to 500 ka; maximum ages fade down to 11.5 ka)

R
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Fig. 2 Maps illustrating the distribution of Palaeolithic sites dating from the mid-Middle Pleistocene (~
400 ka) until the end of the Late Pleistocene, indicating the presence or absence of a stone tool type identified
as an index of hafting behaviour (backing, production of point blanks, retouched points, shouldered tools and
points, and tanged tools and points)



artefacts appears around 45 ka in both Sri Lanka (Fa Hien [Wedage et al. 2019]) and
India (Mehtakheri [Mishra et al. 2013]). Between 25 and 45 ka, numerous Late
Palaeolithic sites appear with backed artefacts, including recently dated sites such as
Mahadebbera (33–45 ka; Basak et al. 2014), Jwalapuram 9 (~ 35–12 ka; Clarkson et al.
2009; Fig. 3a), Batadomba Lena (36–28 ka; Fig. 3a), Fa Hien (~ 45 ka; Wedage et al.
2019) and Patne (> 25 ka; Sali 1989).
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Fig. 3 Examples of lithic types associated with hafting practices from South Asia. a (left) Retouched points
(top) and backed artefacts (bottom) from Batadomba Lena (modified from Lewis et al. 2014); (right) backed
geometric (top) and non-geometric (bottom) artefacts from Jwalapuram 9 (modified from Clarkson et al.
2009). b Top row, left to right: three-point cores from Shergarh Tri-Junction (× 2) and Katoati, three Levallois
points from Katoati (× 2) and Jwalapuram 22 (with distal impact fracture; modified form Haslam et al. 2011);
middle row: bifacial points from Jwalapuram 22 (modified from Haslam et al. 2011) and Jogpura and Katoati,
shouldered points from Sambhar and Katoati, tanged point from Attirampakam (modified from Akhilesh et al.
2018); bottom row: tanged points from Dundar, Chamu and Attiampakam (modified from Akhilesh et al.
2018) and Katoati, Jogpura and Jwalapuram 22 (with distal impact fracture; modified from Haslam et al. 2011)



Standardised Point Production

The appearance of both debitage and façonnage approaches to point production in the
Middle Palaeolithic appears a key difference from preceding Late Acheulean technol-
ogies (e.g. Sankalia 1964; Blinkhorn et al. 2015). The Attirampakam assemblages (N5,
N4, N3) are unique amongst Middle Pleistocene assemblages from South Asia with the
reported presence of retouched points (Akhilesh et al. 2018). Retouched points are
reported from multiple Middle Palaeolithic assemblages, including Chamu,
Jwalapuram 22 (Fig. 3b), Katoati (Fig. 3b) and the Sagileru Valley (Blinkhorn 2014;
Blinkhorn et al. 2013, 2014, 2017; Halsam et al. 2011), as well as Late Palaeolithic
assemblages such as at Buddha Pushkar, Batadomba Lena and Patne (Blinkhorn 2018;
Perera 2010; Sali 1989). The presence of point blanks is more widespread, found not
only in the sites yielding retouched points mentioned previously but also in Middle
Palaeolithic sites, such as the Orsang Valley, 16R Dune, Site 55 and Bhimbetka
(Ajithprasad 2005; Bednarik et al. 2005; Blinkhorn 2013; Dennell et al. 1992; Fig.
3b), and Late Palaeolithic sites, such as Site 49B (Deraniyagala 1992). The presence of
point cores is, however, noticeably scarcer, including examples only from
Attirampakam, Katoati and Shergarh Tri-Junction (Akhilesh et al. 2018; Blinkhorn
2014; Blinkhorn et al. 2013, 2017; Fig. 3b).

Evaluating the Origins of Hafting in South Asia

Preliminary evidence for the presence of diagnostic impact fractures on stone points
from Jwalapuram 22, ~ 77 ka, and on bone points from Fa Hien ~ 45 ka, as well as the
presence of mastics on backed pieces from Jwalapuram 9 from ~ 34 ka onwards,
provides the strongest evidence for the use of hafting in Palaeolithic South Asia. In
each case, further analysis is warranted. The presence of macroscopic hafting modifi-
cations that serve as indices of hafting is currently the most widespread form of
evidence that may document such practices. The isolated appearance of a tanged point
and standardised point production reported from the ~ 385-ka N5 assemblage from
Attirampakam stands out from contemporaneous sites across South Asia, Eurasia and
Africa, complicating their interpretation. Similarly, the presence of retouched points,
point blanks and a further tanged point in younger assemblages at Attirampakam stands
in contrast to other contemporaneous sites in Central (Kaldevanhalli; Sadal), North
(Middle Son Valley sites) and West India (16R Dune, Junagadh, Orsang Valley
Acheulean). The appearance of these artefacts at Attirampakam could indicate a local
innovation of hafting technology, alongside other Middle Palaeolithic technologies.
However, such an extraordinary claim, making it amongst the oldest incidences of
hafting worldwide, certainly demands functional analyses to support it. If corroborated,
such a finding would still be a stark departure from the broader regional pattern of the
persistence of Late Acheulean technology and the absence of hafting until at least the
end of MIS 6. If this were the case, examining the context of both the appearance and
disappearance of hafting technologies alongside their apparent regionality would be
critical lines of future inquiry.

Repeated evidence of tanged and shouldered artefacts, both façonnage and debitage
approaches to point production, and incidents of impact fractures associated with
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hafting (at Jwalapuram 22) in Middle Palaeolithic assemblages appear from later MIS 5
onwards. The nature of hafting modifications differs in Late Palaeolithic assemblages,
appearing from mid-MIS 3 onwards, focusing on backing, including occurrences of
hafting mastics identified through residue analysis at Jwalapuram 9. Tool modifications
in Middle Palaeolithic assemblages may have enabled hafting methods in which
binding was prominent, whereas Late Palaeolithic hafting, and specifically the focus
on backing, may be more reliant upon mastic use. Producing mastics that perform
predictably may have been a key threshold that enabled the effective use of backed
artefacts. Examining changing methods of hafting may therefore be a critical yet
unexplored route to explain the Middle to Late Palaeolithic transition.

The paucity of the South Asian fossil record and absence of well-dated, excavated
artefact assemblages between ~ 100 and 130 ka means that a later/persistent transition
to both hafting and Middle Palaeolithic technologies either through local innovation or
cultural diffusion cannot readily be differentiated from one another, nor be rejected.
Substantial changes in behaviour recorded elsewhere in the world during MIS 5 may
also be explained by processes of innovation and diffusion (e.g. East Africa [Blinkhorn
and Grove 2018]), and the combination of environmental and population dynamics in
South Asia were similarly conducive to both the creation and adoption of new
technologies at this time (Blinkhorn and Petraglia 2017). However, the recurrent
appearances of indices for hafting behaviour in South Asia during MIS 5 overlap the
expansion of modern human populations into the Levant (Grun et al. 2005) and East
Asia (Liu et al. 2015) and remain present during MIS 4 during which time, modern
humans expanded into South-East Asia (Demeter et al. 2012) and Sahul (Clarkson et al.
2017). These findings are also consistent with genetic records and environmental
approaches to the dispersal of modern humans across Southern Asia during MIS 5
(Boivin et al. 2013; Nielsen et al. 2017). The introduction of hafting into South Asia by
expanding modern human populations is therefore consistent with this wider body of
evidence for the earliest dispersals.

Regardless of how hafting technologies began to be used in South Asia, it is quite
startling that their regular use appears to emerge 100 thousand years later than other
regions in Africa and Western Eurasia with a comparable Acheulean background.
Unlike these comparable regions, South Asia hosts a mosaic of ecologies ranging from
xeric plains to montane rainforest, which can often be found in close proximity to one
another. Moreover, environmental change, predominately in the form of waxing or
waning monsoonal intensity, appears to spatially redistribute these habitats, rather than
promote one extreme over the other, marking a notable contrast to the arid landscapes
of South-West Asia or the humid forests of South-East Asia (Boivin et al. 2013).
Differing human responses to climate change, or patterns of population structuration
and inter-population contact within such mosaic ecological communities, may have
played a key role in the delayed appearance of hafting technologies in South Asia, with
broad implications for understanding the conditions that promote behavioural innova-
tion amongst late Middle Pleistocene hominins, including the earliest Homo sapiens.

Current evidence for the appearance of hafting technology in South Asia may be
consistent with its introduction by expanding populations of modern humans. Yet, the
appearance of hafting modifications in South Asia, particularly to prominence of tanged
and shouldered pieces, is more comparable to North Africa than South-West Asia, despite
the latter’s presumable importance on eastward routes of expansion. For some, this
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typological discontinuity may present the basis to prefer an independent innovation of
hafting in South Asia. An alternative is that expansion into South Asia necessitated new
behavioural strategies to engage with changing geological resources (associated with
moving from the Eurasian to Indian tectonic plates) and ecological resources (associated
with the regions tropical, monsoonal habitats). While abstract reasoning plays a key role
in the production of hafted tools (Wynn 2009), deploying these abilities in the face of
significant differences in resource base places further demands on human adaptability, for
which analogical reasoning may be critical (Wadley 2010). Examining human dispersals
through the lens of hafting technology may identify how they were able to adapt to new
circumstances so successfully and transcend ecological and demographic boundaries that
proved unsurmountable to other hominins. Once more, differentiating local innovation
from introduction by expansion of hafting in South Asia may offer new routes to explore
broader questions regarding human creativity and cognition.

It grows increasingly clear that the application of functional methods such as use-wear
and residue analysis is desperately required in South Asia, not only to identify the earliest
evidence of hafting in the region but also to understand how changing hafting practices
enabled new means of engagement with the region’s ecological mosaic. For instance,
changes in hafting methodologies may have enabled development of new stone tool
technologies such as the origins of Late Palaeolithic industries, which appear with the
earliest evidence for inhabiting the regions rainforests (Wedage et al. 2019). Given the low
levels of organic preservation in Palaeolithic sites in the Indian subcontinent, functional
studies of hafted tools may provide an important window onto the use of non-lithic
resources, opening up questions about the broader ecological engagement of Palaeolithic
populations in South Asia. Rather than attempting to divine the origins of hafting in South
Asia from an immature dataset, this paper is a call to arms: the origins of hafting is a critical
question regarding the cultural evolution of South Asia that has been overlooked despite
the wider implications for our global understanding of hominin behaviour.
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