
Chapter 11
Uncertain Evidence for Weapons and Craft Tools: Functional
Investigations of Australian Microliths

Richard Fullagar

Abstract At least two general hypotheses have been
proposed to explain microlith function in Australia. Recent
residue studies of Australian microliths, commonly called
backed microliths, suggest that these small stone tools were
hafted and used in a variety of tasks but lack compelling
evidence of use as spear tips or barbs (Hiscock et al. 2011).
In contrast, earlier studies have supported Johan Kam-
minga’s conclusion that, on the balance of evidence,
Australian microliths were “primarily the penetrating or
lacerating elements of composite spears” (Kamminga 1980:
11). I argue that it is premature to reject either of these
hypotheses, and argue that current evidence for microlith
function is consistent with a limited range of composite tool
forms including elements in spears and multi-purpose
knives.

Keywords Usewear � Residues � Spears � Stone tools �
Backed artifacts

Introduction

Debate about microlith functions in Australia is constrained
not so much by available techniques including usewear and
residue analysis, but by their limited application to a few
stone artifact assemblages. These standardised tools, often
called backed microliths, were made from a wide variety of
stone types, are found archaeologically across most of
mainland Australia (the exceptions being zones in the far

north), and they first appeared in the terminal Pleistocene
(Slack et al. 2004; Hiscock et al. 2011). Backed microliths
did not become abundant and widespread until after the mid
Holocene. Studies of usewear, including breakage, and
residues on Australian backed microliths suggest that these
small implements were used for a range of tasks including
craft activities, multi-purpose knives, hunting spears and
deadly weapons (see Case Studies below). While hafting
traces have not been extensively studied in Australia, it is
often presumed that Australian backed microliths were
indeed hafted, largely on the basis of plant resin residues (cf.
Rots 2016). Elsewhere in the world, backed microliths have
been primarily identified as projectile armatures for arrows
as well as spears (see Hiscock et al. 2011; Lombard and
Wadley 2016; Marreiros et al. 2016). A characteristic of
recent arguments about tool function has been reliance on
diverse lines of evidence: usewear (including breakage pat-
terns and impact damage), hafting traces and residues from
use (Rots 2016). However, these various lines of evidence
have rarely if ever been deployed together in an Australian
context.

The question can be asked: what makes the Australian
evidence of microlith function different from the evidence
obtained in other places in the world? One response is to
consider diversity of backed microlith functions in other
parts of the world (Hiscock et al. 2011: 306). Here, I suggest
that despite recent work indicating that Australian microliths
were used on a wide range of contact materials, several
details are lacking, and questions remain unanswered. For
instance, what form(s) did the composite tool (composed of
backed microlith elements) possess? Could one or two pri-
mary functions (e.g., spear armatures and/or multi-purpose
knives) and extensive recycling account for the (apparently
anomalous) variation in modes of use and contact materials
observed for Australian backed microliths?
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Background

The first systematic usewear study of Australian microliths
was based on examination of thousands of specimens in
antiquarian museum collections and professionally exca-
vated archaeological collections (Kamminga 1978, 1980).
Kamminga identified three forms of fracture damage that
could be interpreted as usewear (although not necessarily in
all instances): edge fracturing, tip snapping and transverse
snapping. He argued that edge fracturing (bending-initiated
and feather-terminated scars) on low edge angles and typi-
cally below 1 mm in size are not in any way diagnostic on
their own. Kamminga suggested that tip fracturing was also
of little diagnostic value – in part because this kind of
damage was observed on experimental stone tools used for
other activities (e.g., tip snapping on 50% of experimental
stone awls used to pierce kangaroo skin). The third type of
damage he observed was transverse snapping, which he also
argued was not diagnostic of function because it occurred on
many experimental tools in the course of manufacture and
also on tools used for quite different tasks. Kamminga did
not study use-polishes under vertical incident light but used
a stereoscopic microscope with oblique reflected light
mostly at low magnification.

Although distinctive projectile usewear (e.g., burin-like
impact scars) observed under the oblique light microscope
was rare, he argued that the low incidence of usewear in
conjunction with other available evidence supported his
interpretation that the primary function of microliths exam-
ined was to serve as penetrating or lacerating elements of
composite spears. In his conclusion, Kamminga explicitly did
not exclude the possibility of other backed microlith functions
for assemblages or specimens in particular areas of prehistoric
Australia. Burin-like impact damage or “longitudinal
macrofracture” (Dockall 1997), a potentially significant form
of usewear, is rare but has been found occasionally (e.g., Clark
1979). Although not commonly reported in Australia,
burin-like impact is a useful indicator of head-on impact.

Boot (2005) further explored the potential of transverse
snaps via experiments that included manufacturing, backing,
spear throwing and woodworking. His experiments included
two spears each armed with seven backed silcrete microliths,
each thrown twice. Four of the barbs on the first spear,
including a barb that contacted bone, were undamaged and
three sustained one to four fractures (apparently after contact
with the ground). Four barbs on the second spear did not have
contact with the target (gel block with bone inserts) and three
sustained edge fractures after contact with the ground. The
three barbs that entered the target sustained tip snapping. Key
conclusions were that usewear was sometimes absent but that
the proportion of transverse snapping may be indicative, but
not necessarily diagnostic of projectile armatures.

Recent unpublished studies by Chris Clarkson and his
students at the University of Queensland have further
explored the nature of damage and potentially diagnostic
impact fractures on projectile tips and barbs. Preliminary
results suggest a range of fracture types, scar sizes and
breakage location although the incidence of tip impact
fracture was often low, only about 10% (Chris Clarkson,
personal communication; Clarkson 2016). A recent unpub-
lished report (Fullagar 2011) for the Pilbara in northwestern
Australia indicates that 14/74 (19%) of all backed microliths
had barb or tip impact damage; and 3/8 (37%) Bondi points
(asymmetrical backed microliths) have tip damage consis-
tent with (rather than diagnostic of) impact.

As is the case for stone knives and projectile points (e.g.,
Akerman et al. 2002), few if any backed microlith studies in
Australia have integrated all lines of evidence (e.g., usewear,
manufacturing damage, hafting traces, breakage patterns,
diagnostic impact marks and residues). To evaluate how
reliable and convincing our current methodology is, I
address evidence from two key studies that provide quite
different interpretations of function. I do not question the
actual results of usewear/residues in these recent studies; nor
do I question the significance of context or that different site
settings are indeed likely to reveal different data sets and
interpretations. I simply consider the possible interpretations
and ask two questions. Are the backed microlith data in Case
Study 1 consistent with a different hypothesis; that the pri-
mary function was spear armatures? And are the backed
microlith data in Case Study 2 consistent with an alternative
hypothesis: that a couple of backed microliths were used as
spear armatures but most were unrelated to the cause of
death, and merely the remnants of the victim’s toolkit of
multi-purpose, multi-functional implements?

Case Study 1

Robertson (2005) undertook a usewear/residue study at three
sites in the Mangrove Creek catchment just to the north of
Sydney in southeastern Australia. Publication of the micro-
liths in three rock shelter assemblages (Deep Creek, Emu
Tracks and Mussel) revealed traces of six classes of contact
material (plant, wood, bone, skin, feather, flesh) and five
modes of use (cutting, drilling, incising, projectile/thrusting
and scraping) in various combinations (Robertson et al.
2009). The apparent projectile/thrusting traces were associ-
ated with wood and other plant working, and consequently
the interpretation identified no unequivocal evidence for
hafted microliths on spears and or projectiles. Robertson
et al. (2009: 305) infer that “…backed artifacts were used on
multiple occasions and/or were often multi-purpose and
multi-functional.” Other studies in the Hunter Valley, further
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to the north, suggest a similar range of functions but with
more evidence of spear armature function (Fullagar et al.
1994).

The task associations identified included a high propor-
tion of animal contact materials (bone, skin, feather and
flesh) at Deep Creek and Emu Tracks, and a high proportion
of use traces associated with directionality aligned parallel
with the long axis of the backed microlith, and incising
compared with transverse motion (e.g., scraping). Tip use
associated with incising is also indicated in Table 11.1.

The absence of diagnostic impact traces on specimens
with animal traces might be explained by robust artifact
morphology, particular hafting configurations, the experi-
mental evidence that such traces are rarely observed or the
tool stone (e.g., silcrete) which usually lacks the
micro-polish traces more often observed on fine-grained
flint. Projectile/thrusting traces were often observed in as-
sociation with plant and woodworking traces at Mussel.

Without further data and experimental testing of hafting
configurations, interpretation of the residues remains
uncertain. Although there is little doubt about the range of
contact materials demonstrated by Robertson et al. (2009),
the plant/wood residues might also be consistent with
specimens hafted on wooden shafts or associated with other
plant materials (e.g., as bindings). The percentage of speci-
mens with more than one function is interesting: Deep Creek
(60%), Emu Tracks (9.2%) and Mussel (41.7%).
Multi-functionality in conjunction with hafting, which seems
to be generally inferred for all specimens, suggests a
multi-purpose, composite knife with a sharp tip, but is
consistent also with a detachable spear fore-shaft.

There may be good counter arguments to these suggestions,
but the scarcity of impact traces may not be conclusive evi-
dence for the absence of backedmicroliths functioning as spear

armatures at these sites and without more detailed study of
hafting traces and configurations it remains uncertain whether
backed microliths are primarily associated with more than one
class of composite tool (e.g., knives, spears, drills, etc.).

Case Study 2

In the Sydney region, Fullagar (2009) and McDonald et al.
(2007) examined usewear/residues and apparently diagnostic
impact fractures on microliths associated with the violent
death of a human victim (Table 11.2). The evidence sug-
gested various possible weapons, which most likely included
a spear (thrown or thrusted). Given the likely weapon entry
orientations, it was concluded that a spear was used in at
least one body penetration. Barb and tip fractures on the
microliths suggested possible microlith orientations in a haft.
The only surviving residue detected was bone tissue attached
to microlith tips that were embedded in the human bones.
Nevertheless, some of the backed artifacts displayed usewear
suggestive of other functions (e.g., an awl). However, it was
suggested that any microlith might serve equally well as a
barb or lacerating element in a composite spear.

At least six specimens had traces of use with no definite
functional assignation. And of six specimens likely to be
associated with hard contact (probably from a thrusted or
thrown spear) the use traces on their own do not provide
unequivocal or diagnostic evidence; some uncertainty
remains and an experimental testing program is needed to
assess hafting arrangements (see Fig. 11.1) and the inferred
impact damage. The conclusive evidence for spears (thrown
or thrusted) is contextual, and provided by several specimens
buried and oriented in particular skeletal remains, one with
bone impacted at the tip. Although similar usewear is found
on some other specimens, it is uncertain whether they are all
elements of the deadly weapons used.

At least one specimen had clear micro-polish indicating
skin working, most likely repeated hide penetrations. I inter-
preted this implement to be an awl, and not a projectile tip,
since it lacked diagnostic indications of impact damage,
despite the fact that the lack of impact damage is not uncom-
mon in stone-tipped spear experiments. It is possible that this
“awl” could have been subsequently hafted and used as a spear
tip, but had simply avoided contact with a hard surface.
Alternatively it could have had served more than one purpose,
originally as part of an implement used as an awl (e.g., the tip
of a composite knife) and later recycled as a spear armature.

Most specimens, which lack apparently diagnostic impact
fractures, may in fact have been part of the victim’s tool kit,
and the remains of a few multi-functional backed microlith
implements not dissimilar to the findings of Robertson et al.
(2009) (Table 11.2).

Table 11.1 Frequency (%) of task association and function/mode of
use for backed artefacts analysed by Robertson and colleagues. Note
that the percentages refer to proportions of used specimens and
multi-functional tools are counted more than once. Note also that
percentages of unknown function and unknown task association are not
included. (See Robertson et al. 2009 for details)

Site

Deep creek
n = 41 all
specimens

Emu tracks
n = 65 all
specimens

Mussel
n = 93 all
specimens

Task association
identified

n = 39
specimens

n = 49
specimens

n = 26
specimens

Plant (incl. wood) 24.3 43.8 34.8
Animal 81.2 66.8 6
Function/Mode of
use identified

n = 37
specimens

n = 49
specimens

n = 39
specimens

Parallel to long
axis

59.5 60.4 34.8

Transverse 54.1 97.9 37.8
Incising 37.8 33.3 13.6
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Discussion and Conclusion

As stated above, I do not doubt the range of contact mate-
rials or modes of use recently proposed for Australian
backed microliths. The essential question is: are there
alternative explanations that limit the kind of composite tool
to which microliths were hafted? Second, did most mi-
croliths found in Australia serve one primary function? The
case studies above suggest uncertainties that imply a need
for more experimental and archaeological data on hafting
configurations, and there is a need to further reconstruct the
types of prehistoric composite implement(s) on which
microliths were fixed. Moreover the archaeological context
raises a key issue. The Narrabeen microliths with compelling
evidence for use as hafted spear tips and barbs are found at
the likely kill site. In contrast, the Mangrove Creek micro-
liths are found at what appear to be dwelling locations where
tools, even those with a dominant primary function, might be
repaired, removed from hafts and used incidentally for a
range of incidental tasks.

Could one or two composite tool forms account for the
variation observed in backed microlith function? I suggest
that without detailed study of hafting arrangements and
further projectile damage experiments, it is premature to
conclude that microliths were not commonly utilised ele-
ments i.e., armatures on thrown spears in Australia.
Robertson et al. (2009) raise another key issue worthy of

further study: “… that backed artifacts might sometimes
have been modified by further retouching, perhaps in asso-
ciation with re-hafting events”. This latter issue of further
modification suggests that implement shape and extent of
retouch may be linked with reduction stages.

The traces found on Australian backed microliths are
consistent with two main tool forms: composite spears and
multi-purpose knives with sharp tips (see Fig. 11.2). The haft
configuration and variation of spear armatures has not been
securely reconstructed, but evidence at the Narrabeen site
suggests a series of hafted elements serving as tips and
barbs. The suggested haft configuration of multi-purpose
knives has not been tested experimentally, but evidence from
several sites suggests that such an implement would have
fixed elements (for cutting and scraping) with a protruding
tip (used for awling and piercing, drilling and incising).

While study of usewear and residues has made consid-
erable advances, future studies should target hafting traces,
impact scars and breakage patterns on experimental and
archaeological specimens. White (2011; see also the com-
ments that follow his article) reviewed “utilitarian explana-
tions” (e.g., backed microliths as standardized, portable
reliable tools) and has argued that “social explanations” need
to be given more weight (e.g., stylistic phenomena and
symbolic associations). One way to investigate this would be
via a firmer reconstruction of the complete implement(s) to
which backed microliths were hafted.

White (2011) also notes previously postulated links
between climate change, faunal remains, hunting, backed
microliths and the need for more efficient tools. He asserts
that links are based on that assumption that backed artifacts
were primarily made for spear armatures, which, he goes on
to say “…we now know was almost certainly not generally
the case”. If this is the current consensus, I cannot agree. I do
not think that any study has yet demonstrated that Australian
backed microliths are generally not projectile armatures.
Robertson et al. (2009) may well be correct in their inter-
pretations that seem to eliminate a projectile function at the
analysed sites. However, the archaeological context (e.g., at
habitation vs. kill sites) of microlith occurrence needs further
theorising; and the diagnostic indicators of microlithic
armatures requires further experimental testing with Aus-
tralian tool stones. Moreover, the argument that Australian
backed microliths are generally not elements of projectile
weapons remains a proposition that needs to be tested by
integration of key multiple lines of evidence: hafting traces,
usewear and breakage patterns, contact residues and
archaeological context.

Fig. 11.1 Tip break of refitted specimens OON4 (left) + 3 (right),
showing a long narrow impact fracture (initiated at the tip) with a step
termination that initiates a spin off fracture (with step termination). The
maximum length of OON3 is 10 mm
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Fig. 11.2 Possible hafting arrangements of backed artifacts. McCarthy’s (1976, p. 51) suggested hafting arrangements (top, nos. 1–8) reproduced
with permission from The Australian Museum. [Reproduced from Fullagar et al. (2009)]
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