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Abstract
Quartz is ubiquitous in the natural landscape and in
human-made assemblages worldwide. It has played an
importantroleinsomeoftheearlieststonetoolassemblages,
the nineteenth century gold rush, and continues to
have a myriad of uses today. However, the mechanical
properties that are particular to this material complicate
the distinction between naturally and culturally fractured
quartz, and, in the case of the latter, the method of fracture.
Here we review the quartz ‘problem’ that plagues the
identificationoftheseartefactsinarchaeologyandcultural
heritage management, and existing approaches that
seek to address it. We introduce the Quartz Archaeology
Project, which is creating open-access datasets for quartz
occurrences in a variety of cultural and natural contexts to
improveourunderstandingofthesignificance of quartz in
the deep and recent past.

form in other rocks (Prinz et al. 1978:244). Quartz can be
translucent (rock crystal/automorphic quartz), or it can
form as an aggregation of variably sized microcrystals
(vein/xenomorphic quartz; Luedtke 1992). Tectonic and
fluvial activity, and other post-formation processes, create
internal flaws in quartz (Figure 1). These flaws, together
with the size of crystals, largely influence how quartz
fractures (e.g. Cotterell and Kamminga 1987, 1990; de
Lombera-Hermida 2009; Dickson 1977; Domanski
et al. 1994; Driscoll 2010; Hartley and Wilshaw 1973;
Knight 1991b; Reher and Frison 1991). The fracture
mechanics of quartz are therefore unpredictable, often
producing flat, undiagnostic surfaces and relatively more
shatter compared to other rocks and minerals. There is
considerable variation in the degree to which internal
flaws are present in different sources of vein and crystal
quartz. Specimens containing fewer internal flaws are
more likely to produce a clear conchoidal (smooth, shellshaped, convex) fracture when struck.

Figure 1: Rock crystal (left) and vein quartz (right) specimens. The reddish-brown lines in the vein quartz represent
internal flaws

Introduction
Quartz is one of the most common minerals in the
earth’s crust, and on its surface. It crystallises directly
from igneous magma and from silica-rich solutions to
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Quartz use has a deep history in Australia. Aboriginal
people have used quartz over many millennia for
medicinal and symbolic purposes (e.g. Anderson
2013; Howitt 2001:357–358; Taçon 1991), but most
commonly for making flaked stone tools (e.g. Dickson
1977; Douglass et al. 2016; Gaynor 1996; Hiscock 1982;
Lampert 1971; Moore 2000; Sullivan 1973; Witter 1990).
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In post-contact times, people have targeted quartz
outcrops for gold and other industrial purposes (Phillips
and Hughes 1996; Prinz et al. 1978:244). However, the
challenges of distinguishing naturally and deliberately
fractured quartz, and between different techniques of
fracture, complicate studies of quartz use (e.g. Driscoll
2010; Gaynor 1996; Sullivan 1973; Tallavaara et al.
2010; Witter 1990). As a consequence, quartz artefacts
are often misidentified, misclassified or excluded from
study altogether, limiting our understanding of their
behavioural significance in the past.
This paper reviews issues and approaches in the
identification of quartz artefacts in archaeology and
cultural heritage management. It introduces a new
collaborative project that is building open-access
datasets to improve the identification, investigation and
management of quartz artefacts.

Previous approaches to identifying quartz
artefacts
A number of studies investigate the quartz ‘problem’
in archaeology and cultural heritage management. Most
of these focus on identifying the diagnostic features of
knapped quartz (e.g. Callahan 1987; Callahan et al. 1992;
Dickson 1977; Driscoll 2010, 2011a, 2011b; Flenniken
1981; Knight 1991a, 1991b; Knutsson 1988a; Knutsson et
al. 2015; Diez-Martín et al. 2011; Moore 2000; Sullivan
1973; Tallavaara et al. 2010; Witter 1990). In contrast,
relatively few investigations consider the characteristics
of quartz fractured by other means—including natural
processes (e.g. Knight 1991b; Witter 1990) and recent
industrial activities (e.g. Knight 1991a; Sullivan
1973:5.15).
Replicative experiments are a common technique
for investigating the characteristic features of flaked
quartz (e.g. Callahan et al. 1992; Dickson 1977; Driscoll
2010, 2011a, 2011b; Knight 1991a, 1991b; Diez-Martín
et al. 2011; Moore 2000; Tallavaara et al. 2010; Witter
1990). A key observation of these studies is the relative
paucity of clear knapping features on these artefacts
(e.g. Dickson 1977; Diez-Martín et al. 2011; Driscoll
2010, 2011b; Moore 2000; Mourre 1994; Witter 1990).
Consequently, intact assemblages of flaked quartz have
been found to contain greater amounts of undiagnostic
fragments compared to assemblages made on other rocks
or minerals (Driscoll 2010:146, 2011b:742–743).
Notwithstanding the above, experimental studies
have identified potential markers of knapped quartz.
These include annular cracks, crushing or whitening
at the impact point, fissures, flattened or lengthened
bulbs of percussion, hackles and ring cracks (Table
1) (e.g. Dickson 1977; Driscoll 2010:125–127; Knight
1991b:41; Moore 2000:58; Witter 1990:44). A systematic
study of the frequency with which these features appear
in knapped and other (non-knapped) assemblages is
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currently underway (Spry et al. in prep.).
The features of knapped quartz can also vary
according to the technique used, such as freehand versus
bipolar reduction (e.g. Diez–Martín et al. 2011; Knight
1991a; Pargeter and de la Peña 2017). Experimental
studies indicate that the presence of crushing, distal flake
rebound scars, bulb shearing, as well as axial, bipolar
and splintered terminations are useful for distinguishing
between freehand and bipolar reduction of quartz. They
also suggest that freehand quartz flakes are generally
larger and wider, whereas bipolar quartz flakes are
typically shorter and thicker—particularly at the distal
end (Diez-Martín et al. 2011:706). These features may
have potential for differentiating knapped quartz from
other (non-knapped) occurrences of quartz, although
this remains unstudied.
Finally, microscopic studies of use-related traces offer
an alternative, but more time-consuming, method for
inferring human agency (Fullagar 1984; Knutsson 1988b;
Knutsson et al. 2015). The presence of retouch on quartz
can be another useful indicator, although it should be
considered alongside other information as edge damage
from trampling can mimic the features of deliberate
retouch on quartz artefacts (Driscoll et al. 2016).
In terms of more recent techniques for breaking up
quartz, Sullivan (1973:5.13–5.15) observed a high degree
of uniformity in the length, breadth, thickness and
thickness/length ratio of quartz pieces from a goldmine
crushing plant, compared to assemblages of knapped
quartz from the Murray Valley, New South Wales. Knight
(1991a:68) noted that quartz crushed for gold mining or
gravel extraction often displays bipolar flaking features,
but does not provide supporting data. Both Knight
(1991a) and Moore (2000) argue that the context of a
quartz assemblage is usually sufficient for distinguishing
between the products of stone knapping and more
recent industrial activities. However, this would depend
on whether tangible evidence for post-depositional
processes remains visible in a study area.
Knight (1991b:42–44) conducted the only
systematic study of quartz ‘pseudo-facts’, representing
natural occurrences of fractured quartz. He identified
characteristics that occur on pseudo-facts and knapped
quartz, but found that weathered fragments often have
yellow staining on their surfaces and rounded, blunt edges.
Witter (1990:43–44) suggests that fracture pathways in
knapped and weathered quartz generally follow existing
internal flaws, based on qualitative observations.
The sheer volume of literature dedicated to identifying
diagnostic features of purposely fractured quartz,
particularly flaked quartz, highlights the complexities
involved in this undertaking. This literature also reveals a
lack of accessible datasets for different types of fractured
quartz. These issues highlight the need for an integrated
approach to investigating culturally broken quartz which
considers multiple lines of evidence, including the
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geomorphology and underlying geology of a study area,
the potential impacts of post-depositional processes,
and comparisons between the physical features of
experimental and archaeological assemblages.

The Quartz Archaeology Project
The aim of the Quartz Archaeology Project is to develop
baseline reference data for quartz fractured in a variety of
natural and cultural contexts. This project will investigate
the physical characteristics of quartz fragments at natural
outcrops, archaeological sites (both Aboriginal and
post-contact), and locations of more recent industrial
activities. It will also involve the creation of experimental
assemblages of quartz fractured using different methods,
such as knapping, mechanical crushing, and handheld
tools.
Analysis and comparison of the attributes of fractured
quartz from natural, archaeological and experimental
assemblages will generate information about the
morphological and metrical features of quartz from these
different contexts. It will also establish if any diagnostic
markers are present. The resulting datasets, excluding
those derived from Aboriginal places, will be made
freely available online. This will facilitate development
of integrated and collaborative approaches to the
identification and characterisation of quartz artefacts in
archaeology and cultural heritage management.
A collaborative study with the Dja Dja Wurrung
Clans Aboriginal Corporation is currently underway,
investigating the composition and features of Aboriginal
quartz artefact scatters in central Victoria, Australia.
The aim is to develop approaches for distinguishing
these artefacts from the derivatives of post-contact gold
mining in the region (Spry et al. in prep.).
Quartz occurs abundantly on Dja Dja Wurrung
Country as reefs, and as pebbles and cobbles in extant
and buried waterways. Knapped quartz therefore forms
a major component of Aboriginal places documented
in the area (e.g. Anderson 2012; Edmonds 2004; Smith
2015; Watson 2015).
More recently, the wealth of auriferous quartz in
the region prompted the mid-nineteenth century gold
rush. Tens of thousands of people descend upon the
Victorian goldfields in a matter of months after the first
discovery of payable gold near Clunes in 1851. Gold
prospectors generated tonnes of quartz debris in the
process of alluvial, deep lead and quartz reef mining
(Peters and Blake 1981). Historical records indicate that
no quartz reef was safe from prospectors on the Victorian
goldfields, with recreational fossicking continuing today
(Bannear 1993:21; Clarke and Cusack 1979:16; Earth
Resources 2019; Gray et al. 1981:30, 74, 81).
In the initial stages of quartz-reef mining, prospectors
used picks, hammers and crow-bars to detach pieces of
quartz which they then pulverised with an iron mortar

and pestle, and panned, usually near a water source
(Carnegie 1898:127–128; Department of Mines 1894:44).
If gold was discovered, miners worked the reef more
extensively, removing larger amounts of quartz and
sinking shafts into the ground. Most of this quartz was
taken to stampers or batteries for crushing (Anderson
1855:80–83; Peters and Blake 1981:102–103). However,
a substantial amount of prospected quartz, comprising
variably sized chunks, and pulverised quartz, was also
left behind.
At locations such as Mount Alexander in central
Victoria, both Aboriginal knappers and gold prospectors
targetted quartz reefs (Anderson 2012; Attwood 2017;
Cahir 2012; Presland 1977:24–32; Smith 2015). This
raises the possibility that knapped and prospected quartz
co-occurs on the goldfields in some contexts. We aim
to investigate whether these activities create different
signatures by combining the study of known occurrences
of knapped quartz on Dja Dja Wurrung Country with
experimental studies that replicate knapping and goldprospecting techniques (Spry et al. in prep.).
This initial study will lay the foundation for additional
studies of culturally and naturally broken quartz as part
of the broader umbrella project.

Conclusion
The Quartz Archaeology Project is intended to be a longterm, collaborative endeavour that will provide useful
baseline data for investigating quartz artefacts from
different locations and time periods. It is anticipated that
the Quartz Archaeology Project will build new datasets
to improve our understanding of differences, and
similarities, between quartz artefacts of varying origin
to aid the identification and characterisation of quartz
artefacts generally. We welcome new collaborations,
contributions of sample material, datasets and
suggestions for future projects that will generate useful
information for distinguishing between different types of
quartz occurrences.
In Australia, heritage legislation only protects cultural
heritage if its status as an artefact, feature or place is
established unequivocally. However, this is problematic
given the uncertainties around using physical attributes
to positively identify quartz artefacts. The application of
an integrated approach which considers multiple lines of
evidence, including a detailed understanding of context
and assemblage characteristics, is fundamental for
reducing the misidentification and misclassification of
knapped quartz. It is also essential for identifying the byproducts of more recent activities in instances where no
other extant features are present, for example quartz reefs
that were prospected for gold. The results of the Quartz
Archaeology Project therefore have significant potential
to improve outcomes in archaeology and cultural heritage
management.
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Description

Reference/s

Annular/
concentric/
transverse
cracks

Feature

Image

Fine cracks on the
ventral surface that
extend concentrically
from the impact point

Byous 2013:8;
Driscoll
2010:125–126;
Moore 2000:58

Crushing/
whitening

Areas of whitening
or crushing on
the platform and
termination from
hammerstone (and
anvil) impact

Driscoll
2010:127; Knight
1991b:41; Witter
1990:44

Fissures/
lances/
radial
striations

Fine ridges on the
ventral surface that
radiate down and away
from the impact point

Knight 1991b:41;
Odell 2004:55

Table 1: Characteristic features on flaked quartz artefacts in experimentally knapped assemblages
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Flattened/
lengthened
bulb of
percussion

Relatively diffuse or
flattened bulbar area
on the ventral surface
below the impact point

Knight 1991b:41

Hackles

Fine linear cracks on
the ventral surface that
extend radially from
the impact point

Moore 2000:58;
Byous 2013:15

Ring crack

Ring-shaped fracture
Knight 1991b:41,
oriented at right angles Figure 2; Odell
to the platform area,
2004:50
with a diameter slightly
larger than the area of
hammerstone contact

Table 1 continued: Characteristic features on flaked quartz artefacts in experimentally knapped assemblages
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