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Technological Responses to Risk in Holocene
~ Australia

Peter Hiscock!

It has long been recognized that the Australian archaeological record documents
alterations in settlement and technological strategies in the middle of the Ho-
locene. Discussion of the cause of those changes has been restricted largely to
suggestions of the arrival of new technologies, presumably from southeast Asia,
without exploring their advantages for humans occupying the continent. The
model outlined here proposes that during the mid-Holocene exploitation of the
landscape involved significant risks, and at that time new forms of stoneworking
were adopted as an aid in reducing risk. Risk was associated with environmental
change, high mobility, and colonization of previously unoccupied landscapes.
Archaeological evidence reveals these processes to be associated with the adop-
tion of toolkits that minimize risk.
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INTRODUCTION

In the absence of pottery, the early chronological frameworks for Australian
prehistory were based primarily on sequences of stone artifacts (e.g., Hale and
Tindale, 1930). Following the pioneering work of Norman Tindale and Fred
McCarthy, the present implement sequence for mainland Australia was estab-
lished in the 1960s by Mulvaney (1969; Mulvaney and Joyce, 1965). Central
to this sequence was a mid-Holocene transition from a phase dominated by
“‘flake tools’” to a phase characterized by the frequent production of typologi-
cally regular and finely made flaked implements.
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For two decades this mid-Holocene period, between about 7000 and about
4000 B.P., has been recognized as a period of unparalleled cultural change in
Australian prehistory. Appearance of these typologically regular artifacts during
the Holocene has been seen as a major change in the archaeological sequence,
revealing that the ‘‘tempo of technological innovation had quickened”” (Mul-
vaney, 1969, p. 153). Explicating the emergence of these implement types has
become a major concem for Australian archaeologists, and over the last 30 years
these various implements have been depicted as components of a pancontinental
entity, the ““Small Tool Tradition,”’ that suddenly appeared 4000-4500 years
ago. This depiction has both hindered a broad understanding of cultural process
during the Holocene (cf. Lourandos, 1987, 1993) and encouraged generalized
diffusionist models to account for perceived simultaneity of these artifactual
changes with subsistence changes and the arrival of the dingo (Beaton, 1982;
Bowdler, 1981). The existing focus on the ultimate origin of these phenomena,
whether an independent Australian invention or an introduction from elsewhere,
has discouraged consideration of the economic function of these toolkits. To
avoid this impasse, this paper begins with the premise that the new stone imple-
ments that appeared in the mid-Holocene must be understood in the context of
the settlement-subsistence systems that were in place at that time. It is argued
that the new toolkits and stoneworking strategies are technological solutions to
risks created by scheduling uncertainties.

IMPLEMENTS OF THE SMALL TOOI TRADITION

New patterns of assemblage variability emerge in the mid-Holocene. For
decades the archaeological characterization of these patterns has focused on the
appearance of a variety of typologically regular forms of retouched flakes pre-
viously unknown in Australia. Today it is fashionable to recognize only major
typological categories, and many discussions center on only the three most
widespread implement types: points, backed blades, and tulas (Fig. 1).

Points consist of both unifacial and bifacial forms. The base of points is
either flat or rounded but never concave, and the lateral margins are often straight
and converging. Fluting is unknown, and except in the extreme northwest of
the continent, points normally exhibit only parallel percussion flake scars. The
exception to this pattern is the bifaces from the Kimberley and nearby regions
of the northwest, where pressure flaking and serration produced distinctive forms
~ (Akerman, 1978; Tindale, 1985). Fully bifacial points are restricted to northern
Australia, where they often represent unifacial points that have been extensively
reworked (Hiscock, 1994b). In southern and eastern portions of the continent
only unifacial points are found, sometimes with basal thinning onto a second
surface but never with bifacial working of the lateral margins. Consequently,
northern and southern points, while superficially similar, represent quite different
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82), and (C) a tula (after Kamminga,

19835).

Fig. 1. Illustration of (A) a bifacial point (after Schrire, 1982), (B) a backed blade (after White and O’Connell, 19
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systems of manufacture, use, and repair (see also Allen and Barton, n.d., pp.
119-120). Such a distinction is supported by the sharp southern boundary of
northern bifaces (Smith and Cundy, 1985). The distinction is further enhanced
by the disappearance of the southern unifacial points by 2000-3000 B.P., while
the northern bifaces continued to be made until the twentieth century (White
and O’Connell, 1982, p. 125). Implications of this observation are discussed
again shortly. :

Backed blades are flakes with steep retouching along one margin, the back-
ing sometimes removing the platform and distal end. Their distinguishing feature
is the near-90°, bidirectional retouch that has often been accomplished with the
use of bipolar techniques on an anvil (Flenniken and White, 1985, p. 143;
Hiscock, 1993b). Backed blade form varies, but typologically they have been
described as falling into two classes: Bondi points, which are asymmetric backed
blades, and geometric backed blades, representing a number of symmetrical
forms including crescents, triangles, and trapezoids. The usefulness of this broad
division is gauged by the different geographical distribution of the two forms.
Asymmetric backed blades are common along the eastern margin of Australia,
while only geometric forms are found in central and western Australia.

Tulas are distinctively shaped flakes, with pronounced bulbs, that have
been retouched at the distal end to form an object with a semicircular plan shape
(Hiscock and Veth, 1991; Hiscock, 1988a). Dense wood adzing and scraping
are the inferred functions of this implement, and resharpening of the retouched
edge gradually reduces specimen length to produce a “‘slug’’ that can no longer
be hafted as an adze. Tulas are found in large numbers across much of the dry
interior portion of the continent (Kamminga, 1985).

In addition to these widespread implement types, there are localized occur-
rences of other distinctive forms of flaked stone, such as burins, pirri gravers,
burrens, Juan knives, and beveled pounders (Flenniken and White, 1985; Gil-
lieson and Hall, 1982; Kamminga, 1985; Dodson et al., 1992). These geo-
graphically restricted types have played little part in continental interpretation,
except insomuch as they enhance the impression of typological diversification
in the Holocene. More widespread is a variety of retouched flakes vaguely
labeled as ‘‘scrapers,”” although these have been seen as a continuity with the
Pleistocene and have not been the focus of investigations into the mid-Holocene
assemblages.

Accompanying the appearance of these new forms of flake retouching is
the widespread use of edge-ground axes throughout much of southern mainland
Australia. Although found in northern Australia for more than 20,000 years,
axes become archaeologically visible in the temperate and arid parts of Australia
only since the mid-Holocene (Morwood and Trezise, 1989).

PREVIOUS VIEWS OF THE SMALL TOOL TRADITION

Mulvaney (1969) developed a three-phase sequence for mainland Australia,
defined primarily in terms of the presence or absence of the typologically regular
and finely made flaked implements such as points, backed blades, and tulas.
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Such implements were absent in assemblages of the earliest phase, and are said
to be rare or absent in the third and youngest phase, but are abundant in the
second phase. Debates about the labels of these phases, with implications for
their explanation, have been common. Lampert (1971) preferred to name the
phases I, II, and III to avoid interpretive labels. Nevertheless, the sequence itself
was universally accepted and continues to be used as a valuable heuristic device.

These three phases are now described by reference to characteristics of
typical assemblages. Covering the period from initial colonization until approx-
imately the mid-Holocene, the early industries are generally labeled as the ‘“Core
Tool and Scraper Tradition’ (Bowler et al., 1970), emphasizing the perceived
dominance of horse-hoof core-tools and steep edge scrapers within many Pleis-
tocene and early Holocene assemblages [see Kamminga (1982) for a dissenting
opinion on early assemblages]. The following phase, beginning about the mid-
Holocene, is now commonly called the ‘‘Small Tool Tradition™ after the dis-
tinctive points, backed blades, and tulas found in abundance at that time. The
third phase, covering the last millennia or two, and containing assemblages with
few points and backed blades, has been called the ‘‘Lesser Retouched Tradition”’
(Campbell, 1982, p. 62).

Richard Gould (1969) coined the term, the Small Tool Tradition, to extri-
cate himself from a nomenclature debate. Employing the notion that points,
backed blades, and tulas were all elements in composite tools, he argued that
they ‘‘may belong to a common historical tradition” (Gould, 1969, p. 235). By
the late 1970s it seemed that the appearance of these implements, particularly
points and backed blades, could be dated with precision to shortly before 4000
B.P. (Johnson, 1979; Morwood, 1981, 1984; Bowdler, 1981). Their apparent
coocurrence in time reinforced the notion of membership in a common tradition.
Several researchers also emphasized the near-simultaneous occurrence of other
new phenomenon in Australia at that time, such as the dingo and plant detoxi-
fying technologies, again suggesting a common and external origin (Beaton,
1982).

Interpretation of the Small Tool Tradition has frequently centered upon the
proposition that points, and particularly backed blades, are functionally unnec-
essary, and fulfilled primarily symbolic roles within society. This view posits
that the standardization of implement forms was best explained as stylistic phe-
nomenon. Because effective spear barbs and points were often crafted from wood
in the late Holocene and terminal Pleistocene, it was thought that stone points
and barbs conferred no advantage on prehistoric hunter-gatherers (Peterson,
1971; White and O’Connell, 1982, pp. 124-125). Furthermore, the presence of
those implement types in a range of landscapes was taken as evidence that they
were not necessary for any particular function. As a consequence of these per-
ceptives, the Small Tool Tradition has often been considered to reveal changes
in the use of social symbols. Johnson (1979, p. 144), for example, concluded,

I see these specialized types as stylistic responses to the new technology, symbols
or identifications if one wishes, with a rapid rise, limited geographical spread and
decline or demise following rationalisation of the new toolkit. Perhaps we should
look at them as childish enthusiasm, followed later by a more reflected maturity.



272 Hiscock

Adaptive advantage for Small Tool Tradition users was proposed by Jones
(1977), who argued that the new implement forms were more efficient in food
procurement, thereby freeing leisure time that was used for elaborated ritual
activities. This model gained few adherents, mainly because the claim for greatly
improved efficiency was never adequately demonstrated (White, 1977; Hiscock,
1993b). Furthermore, the causal connection between new technologies and
intensified rituals was attacked by Bowdler (1981, p. 110) as follows:

I am suggesting that the ceremonies are part of a cultural complex which subsumed
them, together with the Small Tool Tradition, and possibly certain kinds of kinship
system. In this sense, while not disagreeing that these things are connected, it seems

to me no more valid that small tools led to large ceremonial gatherings than it is to
say that solar topees led to the formation of the British Empire.

Yet Bowdler (1981, p. 108) recognized that implements of the Small Tool
Tradition were associated with major economic shifts, involving the exploitation
of new plant resources, among other changes. However, since she could see no
direct functional relationship between plant processing and the new stone imple-
ment types, she inclined to the view that implements such as backed blades
were not adaptively significant of themselves but were merely part of a new
social/ideational system. Bowdler has implied that many of the new elements
appearing in the mid-Holocene, such as dingos and plant detoxifying technol-
ogies as well as stone implements, were a package which presumably diffused
from a common source.

In themselves the arguments used in favor of a purely social function for
the implements of the Small Tool Tradition are extremely weak. For example,
citing the effectiveness of wood and bone spear points and barbs ignores the
beneficial characteristics that stone points and barbs might possess, such as
weight, sharpness, maintainability, and so on. And the existence of these imple-
ment forms in different landscapes may simply indicate their multifunctional
nature. Furthermore, assertions that the finely made, standardized stone imple-
ments that first appeared in the Holocene are not functionally advantageous
consistently avoid discussing the tula, a mechanically effective tool use ethno-
graphically with minimal symbolic roles.

Underlying those traditional arguments about the purpose of the Small Tool
Tradition implements is the proposition that their benefit can be measured only
in terms of their greater mechanical effectiveness in particular functions, espe-
cially food procurement functions, compared to other implements. Because ben-
efits of that kind have not been demonstrated, at least for points and backed
blades, Australian archaeologists have asserted that such implements conferred
no economic or adaptive advantages, of themselves. For example, with regard
to the perceived decreased abundance of points and backed blades in recent
millennia, one author recently expressed the view that stone artifacts were an
economic irrelevance, writing,
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An increased and more complex political, social and religious life may have been
correlated with a declining devotion of time and energy to the esoterica of techno-
logical pursuits. As people concentrated their lives more on interaction and conse-
quently on subsistence production, such activities as stoneworking may have become
luxuries which brought little reward and much distraction from the *‘important’
things in life. (Walters, 1989, p. 219)

With such views, Australian archaeologists have reached an impasse, in
which they search for an explanation for the widespread adoption of finely made,
standardized stone implements, while simultaneously rejecting the possibility
that those implements could have conferred any economic/adaptive benefits. A
way forward is to employ the perspective, developed by Binford, Torrence, and
others, that benefits of a toolkit may accrue, not merely because of the mechan-
ical effectiveness of its implements for a particular use, but because of its orga-
nizational properties within the broader settlement-subsistence system. From this
viewpoint, the central issue to be investigated is whether the stoneworking tech-
nology that was employed in the mid-Holocene can be seen to have enhanced
the settlement and economic strategies that were in place at that time. It is my
contention that stone implements such as points, backed blades, and tulas reduced
risks imposed by a range of circumstances in the mid-Holocene. Consequently
those implements can be seen as a technological response to organizational
difficulties imposed by particular systems of settlement and mobility.

However, the measurement of benefit from technology is only one difficulty
with the traditional depiction of technological change during the early- to mid-
Holocene. It is the perception that points, backed blades, dingos, and plant
processing technologies all occur at the same time which has led to conclusions
that they are part of a single package of innovations and, therefore, represent a
common tradition. Since the supposed unity of the Small Tool Tradition has
remained unquestioned, explanations for Australian prehistory have focused on
the origin of the tradition. In reality the evidence for these disparate events
forming a single package is slight. The notion that these phenomena represent
a package of introduced traits, arriving in a short space of time, must be reas-
sessed if we are to proceed to a broader understanding of the underlying pro-
Ccesses.

REEVALUATING THE UNITY OF THE SMALL TOOL
TRADITION '

Johnson (1979) argued at length that the appearance of points and backed
blades could be dated with precision to shortly before 4000 B.P. (see also
Morwood, 1981, 1984). While this model is still popular (e.g., Bowdler and
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O’Connor, 1991), it is clear that we cannot reliably state that the implement
types appear simultaneously or that their appearance occurs at 4000-4500 B.P.
(see Hughes and Djohadze, 1980). For example, there is new evidence for
earlier specimens in Arnhem Land where a point was excavated at Nauwalabila
1 in a level associated with a radiocarbon date of 5860 years + 90 B.P. (ANU-
3180) (Jones and Johnson, 1985, p. 206; Hiscock, 1993a). Backed blades have
also been found in strata older than 6000 years B.P. in several sites on the east
coast (Hiscock and Attenbrow, 1994). More importantly, reevaluation of exist-
ing sites from a taphonomic perspective suggests that vertical movement of
matertal in the sandy deposits of many sites prevents precise dating of specimens
(Richardson, 1992; Stern, 1980). At this point it is possible only to say that
these artifact types are early or mid-Holocene in age and that they are widespread
by 4000 B.P. This conclusion eliminates any confidence that the implements
necessarily belong to a common tradition because they all abruptly appeared
4300 years ago (contra Morwood, 1984).

Geographically the elements of the Small Tool Tradition are disparate and

(a) Distribution of bifacial points

(b) Distribution of backed blades [7
unifacial points

2

, and tulas — -~ Fig. 2. Distribution of implement types.
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can be divided into at least two spatial groups (Fig. 2). In a band across northern
Australia, centered on the northern third of Western Australia and the Northemn
Territory, there are point industries in which bifaces are prominent. Throughout
most of this northern zone backed blades and tulas are completely absent.

In contrast, the southern two-thirds of the mainland contains unifacial points,
backed blades, and tulas. This grouping should not be taken to imply that these
elements in the south form a unified tradition, as distributional differences
between the types have already been noted above. However, over much of
Australia the spatial distribution of tulas and backed blades coincide, and show
little overlap with bifacial points, strengthening the contrast between north and
south. My purpose here is not to identify broad culture areas, but to emphasize
the spatial disjunction between various archaeological phenomena that have hith-
erto been lumped under the umbrella of the Small Tool Tradition.

In this regard the geographic overlap of implement forms may be instruc-
tive. Lawn Hill, in the gulf of Carpentaria, is within the small zone of overlap,
with backed blades and tulas made on the limestone plateau and bifacial points
being manufactured on the alluvial lowlands only 20-30 km to the north of the
plateau. In this region backed blades and tulas are made on chert and may be
produced at different stages in the reduction of a single cobble, whereas bifacial
points are manufactured on greywacke using different reduction strategies (His-
cock, 1988b). Technological segregation of these forms is consistent with their
geographic separation and suggests that, on the continental scale, they may
represent different technological and behavioral systems.

Described in this way the stone implements of the Small Tool Tradition
have little in common other than their occurrence within the early-mid Holocene.
If we admit that these implement types are poortly described as a single tradition,
it is necessary to consider again possible reasons for a change in the tempo of
technological innovation during the Holocene. I do not propose to debate the
origin of the types, whether they are introduced ideas, or whether they developed
within Australia. Indeed, by disassembling the Small Tool Tradition it is pos-
sible to accept that bifacial points may have been an introduction, while backed
blades may have developed locally, or vice versa. To concentrate on the ultimate
origin of the types has, in the past, diverted our gaze away from the issue of
their acceptance and functioning in prehistoric Australia. Instead, taking the
view that these artifacts reflect technological solutions to economic stresses, it
may be profitable to enquire into the likely process involving a trend toward
complex retouched flakes of regular form.

RISK AND RISK REDUCTION IN HOLOCENE AUSTRALIA

Risk has often been discussed as a feature of hunter-gatherer or agricultur-
alist/herder economic systems (e.g., Halstead and O’Shea, 1989; Jochim, 1981;
Torrence, 1983; Wiessner, 1982). Risk represents the probability of being
unsuccessful in procuring resources, whatever they might be. This usage of the






