
1 
 

 
Typological, technical and morphological remarks 

DOI: https://doi.org/10.23898/litikuma0030.si001 
 

PÉNTEK, Attila 
Independent researcher 

E-mail: attila.pentek@yahoo.com 
 

Supplementary material to the paper: Péntek, A. (2021). Stone assemblages from the surroundings 
of Tennant Creek (Northern Territory, Australia) Part I – Flaked stone assemblage. Litikum – 

Journal of the Lithic Research Roundtable, 9, pp. 45–69. https://doi.org/10.23898/litikuma0030 

 
Natural alteration process of lithic artefacts  

According to Paul S. Hossfeld (1965), four terms, the first two more frequently, are used 
commonly in Australia to indicate such alterations. They are weathering, patination, desert polish, 
and desert varnish.  

Weathering is the geological term for a process that includes the changes that occur in a rock 
exposed to several atmospheric conditions. In general, two main weathering processes can be 
differentiated, which can influence the surface conditions of a lithic artefact, the physical and 
chemical weathering. Mechanical or physical weathering involves the breakdown of a part or 
parts of the stone artefact through direct contact with atmospheric conditions, such as heat, water, 
ice, and pressure. Chemical weathering involves the direct effect of chemicals of atmospheric or 
biological origin in the breakdown of a part or parts of the artefacts. Physical weathering is 
characteristic in very cold or very dry environments, chemical reactions are most intense under 
wet and hot climatic conditions. The degree of surface modification is extremely variable; it may 
imply a colour change, with or without a possible modification of the granularity of the texture, 
either solely on the surface (film) or more deeply (Inizan et al. 1999, 91).  

Patina is an extremely thin surface film or skin. Except for the rare instances where the effects of 
weathering are in their early stages and noticeable as a thin film only of altered material on the 
surface, there is no difficulty in distinguishing patina from weathering. Patination of materials 
other than flint is of importance. In the drier areas of Australia, patination affects stones other than 
flints, such as quartzites and igneous rocks. Although it forms a veil or skin on weathered and 
unweathered rocks, it is distinct from an existing weathered crust. This veil may consist of 
crystalline silica over flint or similar materials, or iron oxides or mixtures of these with silica, but 
all of them are due to chemical action and therefore termed “chemical patination”. 

Another surface phenomenon is known as desert polish, which is distinct from the gloss patina.  
The glossiness and lustre of this form of patination are produced by the frictional action of wind-
blown sand and dust. It is being termed “mechanical patination.” (see, also, Perry et al. 2005).  
Another coating referred to by some authors is known as desert varnish. It is a black, manganese-
rich rock coating. The thickness of this coating is variable, as it covers not only the outer surfaces 
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of the grains constituting the rock but also penetrates slightly the interstices of the grains (see, 
also, Dorn & Dragovich 1990; Perry et al. 2005). 

There is a considerable amount of literature on the above-mentioned natural alteration 
phenomena on “flint” lithic raw material (e.g., Glauberman & Thorson 2012, with a detailed 
reference list). On the other hand, comparatively little is known about these phenomena on 
volcanic rocks, and metamorphic rocks, especially on quartzite. Quartzite appears to be more 
resistant to post-depositional alterations than flint. Soil polish, thermal polish and patina do not 
develop on quartzite to the same degree as on flint. In general, the surface of quartzite is not as 
polished, nor does it suffer mechanical alterations in the form of striations (Clemente & Gibaja 
2009, 97). 

In the lithic assemblage from Tennant Creek, almost all the 731 lithic artefacts show evidence of 
some sort of natural alteration process. However, the determination of the cause and nature of this 
process is not possible without proper geochemical analysis. The trace of the natural alteration on 
the surface can be symmetrical, equal on both surfaces, and can be asymmetrical. In general, the 
upper surface of the artefacts is more exposed to various natural alteration processes. 
Unfortunately, the chronological significance of the process cannot be ascertained, so, concerning 
the possible age of the artefacts, the degree of alteration is not a solid “chronological marker”. 
The presence of the very characteristic red-patination on several artefacts suggests that the artefact 
has been buried in iron-rich soils that have accreted and stained the piece. 
 
Technological remarks 

 First of all, some terminological remarks, concerning basic technological characteristics of the 
stone artefacts should be taken. 
 
Preparation of the striking platform 

Techniques employed to improve flaking control by preparing the platform to a specific shape 
and size, maintaining platform angles, preventing the platform from crushing, and increasing 
friction between the indentor and the platform surface. The preparation of the striking zone is not 
indispensable; it sometimes happens by micro-facetting. The rough preparation indicates rather 
the application of the „direct percussion with a soft or hard hammer” technique during flaking.  
Different solutions result in different types of butts. Faceting involves the removal of small flakes 
from the surface of the platform. Faceting serves to adjust platform angles and increase friction 
with the indentor. Overhang removal involves the removal of small flakes from the edge of the 
platform and directed onto the core face. On flakes, overhang removal is characterised by the 
presence of numerous small stepped flake scars on the dorsal surface just below the edge of the 
platform. Abrasion is another technique, wearing away the overhang by friction (Crabtree 1972; 
Whittaker 1994; Inizan al. 1995). 
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Knapping techniques 
General information on knapping techniques is available in several pieces of literature, such as 

Crabtree (1972), Whittaker (1994) and Inizan and colleagues (1999). In the following, the author 
will confine himself to a brief description of the most necessary concepts. 
 

Percussion 

If the percussor collides with the raw material, it is a direct percussion. Then there is a 
significant difference in the material of the percussor. According to this, we can talk about a hard 
hammer, which can be a harder stone, or a soft hammer, which can be some organic material 
(wood, bone, antlers) or a softer stone (for example sandstone). If another aid is inserted between 
the hammer and the raw material, it will be called indirect impact. In this case, the stone-knapper 
fits the tip of a “punch” onto the piece of raw material and then strikes the other end with the 
hammer. Here, the material of the percussion has no particular significance. The punch can be 
made of antlers, wood or also elongated oval gravel. 
 

Bipolar-on-anvil technique 

In this direct percussion technique, the stone-knapper places the objective piece of raw material 
on an anvil (usually another stone) and strikes the opposite end with the percussor, so that the 
force comes from both sides. The technique has been traditionally considered an expedient 
technology, a complement to freehand percussion, linked to raw material constraints. The 
technique was often used to fracture a small cobble or pebble to obtain a striking platform; or 
applied on broken artefacts, which could not have been handled using traditional lithic reduction 
(see, for example, Flenniken & White 1985, 134; Drift 2009).  
 Concerning the application of the bipolar-on-anvil-technique in Australia, several examples 
belong to different periods across the continent. At the coastal sites Burrill Lake and Currarong in 
southern New South Wales (Lampert 1971). In the coastal plain of the far south of New South 
Wales, along the Mumbulla Creek, near Bega  (Hiscock 1982). In New South Wales, in the Henry 
Lawson Drive Rockshelter in the Sydney Basin (Hiscock 2003). In the Australian Capital Territory, 
at the Birrigai rock shelter (Flood et al 1987). In Arnhem Land (Northern Territory), in the Kakadu 
coastal wetlands, near the South Alligator River (Hiscock 1996; 2015).  
 There are especially many occurrences of the bipolar technique in Tasmania. In the Cave Bay 
Cave, on Hunter Island, which lies just off the tip of northwest Tasmania, in Bass Strait (Bowdler 
1984). At the site of Parmerpar Meethaner, located in the Forth River valley in northwest Tasmania 
(Cosgrove 1995; 1999).  At the Beeton Rockshelter on Badger Island within the Furneaux Group, in 
Bass Strait (Sim 1998). At Bone Cave on the Weld River, southwest Tasmania (McNiven 2000). 
From a technological point of view, the paper of Mark W. Moore (2000) is a milestone in the lithic 
technology of Tasmania. Moore set up a stage model of lithic reduction as an analytical 
framework. In Stage 2 (“Flake Production”) of the model, Moore accentuated the presence of the 



4 
 

bipolar reduction at several sites, among others in the Waterhouse Protected Area RAP and 
throughout the Southern Forest inland and coastal zones. Lastly, the unpublished PhD thesis of 
Ian Ryan (2007) should be mentioned, which attempted to identify the cultural dynamics in 
Tasmanian stone artefact assemblages.   
White (1968) described the stone technology of the Duna-speakers near Lak Kopiago in the 
Western Highlands of New Guinea. The technology is similar to that found elsewhere in the 
Highlands (White 1967). A “method of flaking uses a bipolar technique, in which the core is held vertically 
on an anvil and pounded until it shatters (cf. van Riet Lowe, 1946).”  
 

Pressure flaking 

Pressure flaking is a controlled form of flaking by the use of pressure via a pressure tool to 
fracture raw material and remove a flake from a core. It involves a different form of force 
application; the pressure is applied with the fine pointed end of a tool made of wood, antler, or 
bone. With the pressure flaking technique, a more detailed shaping of lithic tools and making 
sharper tools can be achieved. According to Tim R. Maloney (2015, 23), small samples of bifaces 
have been reported from other areas (see, for example, Rainey 1991; Akerman & Bindon 1995; 
Moore 2003a; 2003b); but nowhere else in Australia did pressure flaking become as prolific as in 
the Kimberley (Western Australia). And although in different parts of Australia, pressure flaking 
is likely to have been used occasionally (Flenniken & White 1985), the increase in importance is 
related to the Kimberley Points. Norman B. Tindale (1985), described various pressure flaking 
methods, observed among several Aboriginal tribes in Western Australia using organic material 
(wood, bone) as a pressing tool. The method, which Tindale called the “rolling technique of 
pressure flaking” is entirely distinct. This will be carried out with a smooth pebble. The results of 
the application of this technique are short, steep scars, rather than invasive removals.  

It is worth mentioning that bifaces resembling hand axes are documented both in 
archaeological and ethnographical contexts on the Brunette Downs Station in the Barkly Tableland 
in the Northern Territory (Brumm & Rainey 2011; Brumm & Moore 2012). The site is situated 
about 216 km (134 mi) north-east of Tennant Creek and about 229 km (142 mi) north-west of 
Camooweal in Queensland. The artefacts comprise leaf-shaped bilaterally symmetrical points 
made on fine-grained siliceous stones. The points were manufactured by freehand hard-hammer 
percussion, and there is no clear evidence for the use of soft-hammer percussion or pressure 
flaking. 

According to Moore (2003a; 2003b), three biface variants are represented in the Camooweal area 
(West Queensland). There are large hand axe-like bifaces made by the hard-hammer percussion 
technique (Moore 2003a, 23, Figure 2; Moore 2003b, 31, Figure 11). There are small bifaces made by 
hard-hammer and/or soft-hammer percussion (Moore 2003a, 28, Figures 6-7) and there is an edge-
ground metabasalt axe reworked by bifacial flaking. One flake from this process is present in the 
Camooweal assemblage (Moore 2003b, 31, Figure 12). 
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Typological, technical and morphological remarks 

 
Offset (déjeté) artefacts 

Chipped stone artefacts are defined as offset (déjeté) pieces when the flaking (debitage) axis is 
different from the morphological axis (Inizan et al. 1999, 138-145). There are many flakes that, 
when viewed dorsally with the striking platform in the horizontal, illustrate an angular 
displacement of the longitudinal axis either to the left or right (left and right skew respectively) 
(Leach 1969, 55-56). When the detaching axis from the impact point to the end of the piece leans to 
the left or the right, the flake will be referred to as left-oriented or right-oriented, respectively. 
Otherwise, the flake will be called symmetric (centred) (Bargalló & Mosquera 2014, 44-45, Fig. 1). 
 Among the flaked artefacts, the 437 centred specimens dominate (59.78%). The number of the 
right-oriented or slightly right-oriented (when the off-axis deviation is less than 10 degrees) 
artefacts is 138 (18.88%). The number of left-oriented or slightly left-oriented artefacts is 112 
(15.32%). In 44 cases (6.02%) the orientation could not be determined.    
 
Measurement of the artefacts 

Despite that the lithic assemblage from Tennant Creek contains several flakes of irregular shape 
or offset flakes, the so-called “box method” was used (Debénath & Dibble 1994, 19), by taking the 
maximum length and width measurements (Dogandžić et al. 2015, 7, Fig 3b). The maximum length 
represents the distance from the point of percussion to the distal end, following the axis of 
percussion (the debitage axis sensu Inizan et al. 1999, 138) (perpendicular to the striking platform 
width). Maximum width is taken at the widest point perpendicular to the length axis, and 
maximum thickness is recorded at the thickest point along the third dimension. Hereinafter, the 
measured maximum dimensions will be referred to in short form, only as length, width, and 
thickness. To get derived data, the length: width (L/W) ratios were also computed. 

Typological categories 
The author did not have access to the work of Simon Holdaway & Nicola Stern (2004). The 

work of Chris Clarkson (2007) has been taken as a guide on all technological and typological 
issues. Therefore, in general, only exceptional evidence will be made to this work.    
The basis of the processing was formed by the typological list compiled by Karel Valoch (1979) 
during the analysis of the collected lithic material of the Czechoslovak expedition led by Jan 
Jelínek in the area of Arnhem Land (Northern Territory of Australia) in 1969. The lithic material 
came from several concentrations on the Wilton River, from Goomadeer (surface collection and 
excavated layers) and El Sherana on the South Alligator River (see, Fig. 1). This list of types relied 
primarily on the works of François Bordes (1961), Denise de Sonneville-Bordes and Jean Perrot 
(1954–1956), and Jean Heinzelin (1960). Therefore, it made it possible to compare Australian stone 
tools with the definitions used in the European Palaeolithic and to apply the definitions for the 
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assemblage. Valoch has modified and supplemented the existing type lists in several places, 
taking into account some special Australian stone tools. Since the tool composition of the 
assemblage studied by Valoch was different from that of the assemblage from Tennant Creek, the 
author of this paper also felt the need for some changes in the type list of Valoch.  
 

Type list of Valoch (1979, 116-144) 
Type extensions made by the author are indicated in red. 

1. Points. Blades or pointed flakes, either completely untrimmed or partly trimmed, either only 
marginally or uni- or bifacially, flat. They are as a rule symmetrical to the axis of formation, they 
have straight edges or convex ones and the angle of the point should not exceed 45° (according to 
some authors 60°). 
1.1. Untrimmed points. Pointed blades or flakes, whose lengthwise convergent sides are not 
trimmed.  
1.2. Distally unilaterally trimmed points. Blades or flakes on which the distal part of one edge is 
trimmed.  
1.3. Unilaterally trimmed points. Blades or flakes, of which one side is trimmed parallelly along 
the whole of its length. 
1.4. Bilaterally trimmed points. Blades or flakes, both sides of which are as a rule trimmed 
parallelly along the whole length. 
1.4.1. Symmetrical or slightly asymmetrical points of various shapes, usually small in dimensions, 
trimmed only dorsally. 
1.4.1. var. Like the preceding, but trimmed only partially. 
1.4.2. Symmetrical blade points, usually large and in leaf shapes, heavily and steeply trimmed 
bilaterally along the whole length. 
1.4.3. Blades or flakes bilaterally trimmed alternately (one edge dorsally, the other ventrally). 
1.4.4. Usually slightly asymmetrical flakes, bilaterally sheerly trimmed in the distal region, with a 
thick top. 
1.4.5. … one edge or both edges are trimmed bifacially. 
1.4.6. … point with one or two notched edges; the lateral edges may or may not be trimmed. 
1.5. Blades or flakes flattened only unifacially, usually asymmetrical. 
1.5.1. Points worked only dorsally, either completely or with remnants of the unworked surface 
remaining. The distal part is often ridged. 
1.5.2. Points worked only ventrally. 
1.6. Blades or flakes worked bifacially; the bulb of percussion has usually been removed. 
1.6.1. Points worked bifacially, only partly, so that the major part of one side remains untrimmed; 
usually plano-convex in cross-section. In most cases, the dorsal side is completely worked, while 
the ventral one is only on the edges, on the edges and the base, or partly planarly More rarely the 
ventral side is completely worked and the dorsal one only partly. 



7 
 

1.6.2. Points completely worked bifacially, or with only a small part of one surface remaining 
untrimmed; the cross-section being most often asymmetrically biconvex, occasionally regularly 
lenticular or plano-convex. The distal part is sometimes ridged. The shape of the point is most 
often that of a leaf with a curved base, either narrow or broad, and sometimes has a regular 
triangular shape with a straight base. In some cases, the striking platform is still preserved. 
1.6.3. Large bifacial points, usually thicker in the proximal region, of various sizes, which may also 
approach a shape comparable to European bifaces (hand axes) of the Lower Palaeolithic. 
1.6.4. Heavily ridged points, having an almost triangular cross-section of the distal part. 
 
2. End-scrapers. Blades or flakes having the distal edge (in the direction of the axis of formation), 
i.e. the edge opposite the bulb of percussion, worked in such a way that a convexly curved head is 
formed, usually symmetrical to the axis of formation. They are worked more or less steep, usually 
with parallel (lamellar) trimming, often converging in a fan shape. 
2.1.1. Simple end-scrapers on blades or flakes whose remaining edges are not trimmed. 
2.1.2. End-scrapers whose lengthwise edges are trimmed. Trimming may be either unilateral (side 
and end-scrapers in the Australian terminology) or bilateral (double-sided end-scrapers). 
2.1.3. Round end-scraper. 
2.2. End-scrapers whose rounded head is worked in such a way as to form a denticulated edge.  
In the European Palaeolithic, these objects are classified as an independent type in the group 
"denticulés": it seems that in the Australian material it would be suitable to leave them in the group 
scrapers 
2.3. End-scrapers on large and usually thick flakes form an independent, though very 
polymorphic, type. There are among them some with regularly worked heads, completely similar 
to the keeled scrapers of the European Aurignacian. Others are denticulated, most have heads 
slightly convexly shaped, or almost straight, occasionally also slightly concavely shaped. This last 
shape is already outside the definition of scrapers and belongs to the group of truncated flakes; 
this illogicality is justified by their exceptional nature and clear typogenetical relation to typical 
scrapers. 
2.4. Core scrapers. Indicates high, often very sheerly worked all around pebbles or rock fragments, 
whose base is usually irregularly circular to polygonal. Their distinction from mere cores is for the 
time being not at all easy and perhaps only trasological studies would be able to show whether 
this is a tool with a specific function. 
2.5. Double end-scraper. 
 
3. Truncated implements. Blades or flakes whose distal region is worked crosswise, obliquely, 
concavely or convexly, as a rule with steep trimming. In contrast to scrapers, their convex 
truncation is always asymmetrical, trimming is irregular (not parallel) and never tapers into a fan 
shape. The lengthwise edge may be trimmed. Some of them are very similar to scrapers. 
3.1. Truncated crosswise: … the distal edge is narrower than the greatest width of the blade, which 
is probably exceptional. 
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3.2. Truncated obliquely. 
3.3. Concave truncated is usually the most common type in this group. Truncation may be 
asymmetrical in the distal part, or symmetrical.  
3.4. Convexly truncated implements. 
3.5. Denticulated truncation is a type that must be distinguished in Australian assemblages, even if 
it is not too common.  
 
4. Side-scrapers (“racloirs”). Flakes, occasionally also blades, of which one or both lateral edges 
are worked dorsally or ventrally; in some types, the distal edge may also be worked, in some cases 
the dorsal or ventral flat. Using the basic orientation of the instrument to the axis of percussion, it 
is possible to distinguish a series of morphological types. The trimming of the edges is low, high, 
sheer, scaled or stepped. 
4.1.1. Side-scraper, simple, straight. One lateral edge is trimmed straight. 
4.1.2. Side-scraper, simple, concave. One lateral side is trimmed concavely. 
4.1.3. Side-scraper, simple, convex. One lateral edge is trimmed convexly. 
4.2. Transversal side-scraper. The distal (opposite the bulb of percussion), usually of a wide flake, 
is either straight or convexly or concavely worked.  
4.3. Double side-scraper. Both lateral edges are straight, concavely or convexly trimmed.  
4.4. Off-set side-scraper. One lateral and the distal edges are worked, together making a point 
lying asymmetrically to the axis of formation.  
4.5. Convergent side-scraper. Both lateral edges are worked and converge approximately 
symmetrically upon the axis of formation; the angle formed by the two edges is always larger than 
with points, in some cases, the overall shape is irregular, and does not correspond to the definition 
of points.  
4.6. Multiple side-scraper. Usually, rectangular shapes, with all four edges worked, and also 
sometimes part of the distal face. 
4.7. Ventral side-scraper. One or more edges are worked on the ventral side only.  
4.8. Alternate side-scraper. One side worked dorsally and the other ventrally.  
4.9. Two-sided side-scraper. One edge is worked dorsally and ventrally. 
4.10. Bifacial side-scraper. Not only the edges but also at least part of both faces is worked. There 
may occur shapes completely worked on both sides, often pointed, which are distinguished from a 
bifacial point only by their irregular measurements, thickness etc.  
4.11. Double side-scraper, very high. Tools of approximately ovaloid lenticular shape, 
comparatively very thick, worked with sheer to stepped trimming over the whole length of both 
edges so that the dorsal face is always for the greater part secondarily trimmed.  
 
5. Burins. Blades, flakes or coroids, on which a sharp edge is formed at one angle to the surface of 
the instrument. This working edge may be formed by two or more counter spalls, by unilateral 
spalls and counter trimming, or by unilateral spalls close to the breaking surface, to the dorsal side 
of the blade or the cortex. The most suitable basic classification of burins is according to how the 
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working edge is formed, into a dihedral and a truncated one (spalled and scaled according to 
McCarthy et al. 1967, 33). Besides this, it is possible to take into consideration the position of the 
burin edge (symmetrical to the axis, slanting, at a corner), the number of spalls on each side, and 
the shape of the trimmed edges (straight, concave, convex). 
5.1. Dihedral (spalled) burin, formed by counter spalls. 
5.1.1. Median spalled burin, the working edge approximately on the axis of the tool.  
5.1.2. Angle spalled burin, working edge approximately on the lengthwise edge of the tool. 
 5.2. Burin on a broken blade. A corner burin where the working edge is formed by one spall and 
the transversal break surface.  
5.3. Truncated (scaled) burin, made by spalling on one side and trimming on the other.  
5.3.1. Truncated burin with concave trimming. 
5.3.2. Truncated burin with convex trimming.  
5.3.3. Transversal burin, having either concave or straight-trimmed lengthwise edge and the spall 
made across the blade or flake so that the working edge is always at a corner.  
5.3.4 Multiple truncated burin may have two working edges at one end or opposite ends. 
5.4 Keeled burin, characteristic of the European aurignacoid industries, with the working edge 
formed by several curved spalls on one side, and by one spall or exceptionally by concave 
trimming on the other 
5.5. A special type of burin, to some extent falling outside the basic definition, is the flat burin. The 
working edge lies not across, but parallel to the surface of the break, and one or more spalls are 
always made on the ventral surface.  
 
6. Miscellaneous types. 
6.1.1. Pieces esquillées. Bifaciallv chipped flakes with one or two opposite working edges. Only 
these flake tools, exactly similar to those from the European Upper Palaeolithic, correspond to the 
original definition of “outils écaillés”. 
6.1.2. Coroid fabricators are similarly bifacially worked, most often with two working edges. 
These were not included in the definition of “outils écaillés” quoted, although a comparatively 
significant number of them occurs in some industries of the Upper Palaeolithic: they are usually 
referred to as chisels. These coroid implements are exclusively dealt with in the extremely 
interesting observations of J. P. White among the aborigines of New Guinea, where such artefacts 
represent the remains of so-called scalar cores (White 1968). 
6.1.3. Blade fabricators, ventrally chipped only unifacially, usually bilaterally trimmed on the 
dorsal side. 
6.2. Notch: one or more non-parallelly concave trimmed places on the edges of a flake or blade. 
Such a tool occurred in almost all localities. 
6.3. Denticulate: on one or more sides of a flake or blade there is a row of parallel denticulated 
trimming. We have already come across denticulated trimming in end-scrapers, truncated 
implements, and points, and it seems to be a feature characteristic of the Australian industries, 
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being much more common there than in the European Palaeolithic (except for Mousterian á 
denticulé).  
6.4. Awl: heavy, pointed or burinated working end, formed by either dorsal or alternate dorsal 
and ventral trimming.  
6.5. Atypical, partially bifacially flat worked artefacts.  
6.6. Atypical, wholly or partially trimmed artefacts. 
6.7. Tula adzes and slugs 
6.8. Burren adzes and slugs 
6.9. Atypical adze 
6.10. Bifacial tools. 
6.11. Diverse combination tools. 
 
7. Elouera. One of the few specifically Australian types, without comparison in the European 
Palaeolithic, is the elouera. 
  
8. Backed tools. 
8.1. Bladelets, trimmed steep lengthwise. The trimming can be unilateral, bilateral or alternately, 
dorsal-ventral, while not depending on whether the trimming is straight, convex or concave. 
8.2. Large blades, trimmed very sheer. 
8.3. The only geometricized form. 
 
9. Knives. 
9.1. Untrimmed blades of various sizes. 
9.2. Blades and flakes partly trimmed or worn. 
9.3. Blades continuously trimmed uni- or bilaterally. 
 
10. Fragments. 
10.1. Fragments of flakes and blades partly trimmed or worn. 
10.2.1. Proximal fragments of bilaterally trimmed blades. 
10.2.2. Distal fragments of bilaterally trimmed blades. 
10.2.3. Mesial fragments of bilaterally trimmed blades. 
10.3. Untrimmed raw material fragments. 
 
11. Pebbles and coroids. 
11.1. Unifacially, bifacially, or alternately worked pebbles. 
11.2. Percutors. 
11.3. Miscellaneous cores. 
11.4. Coroid fragments 
11.5. Unilaterally or bilaterally trimmed pebbles/cobbles. 
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12. Flakes 
12.1 Untrimmed flakes of various sizes 
12.2 Trimmed flakes of various sizes.  
 
Specific Australian tool types 

Pirri point 

Frederick D. McCarthy and colleagues (1967 [1946], 37) defined the pirri-point as "leaf-shaped, 
keeled, with its outer face, which is convex, either partly or wholly trimmed; the trimming extends from both 
margins to the keel. The striking platform is often removed by trimming the butt to an edge, otherwise the 
platform is plain. The cleavage face is plain on the majority of specimens, but rare examples are semi-bifaces 
with trimming across the bulb of percussion. The trimming on the pirri is regular and of the pressure kind, 
and the neat parallel or channel-like working is similar to that on the Kimberley biface points. The pirri is up 
to about 8 cm”. The subdivision of the pirri points into three varieties among the South Australian 
pirri (after Campbell & Noone 1943) is rather loose and inadequately defined. Even the typical 
variety contains pirri with different bases; some are convex-lined or straight-lined trimmed, and 
some have untrimmed base showing the evidence of striking platform preparation (overhang 
removal). In his distributional notes on Northern Australian Point Industries, McCarthy (1957, 
167), in the description of 15 complete points in the collection from Burrundi (on the McKinlay 
River), used the term pirri for unifacial points. He wrote that “Two bear irregularly disposed flake 
scars in an all-over treatment of the outer face, and one of these is trimmed to a rounded butt typical of the 
pirri point, as are two of the other examples. Four have a plain unworked striking platform at the butt end, 
but five have a faceted platform with angles ranging from 93 to 110 degrees. They are mostly straight and 
symmetrical in shape but on several of them the trimmed margins follow the curve of the median ridge on 
the outer face. One is thick and step-trimmed on one margin, and it is also slightly trimmed on the inner 
face. One of the longer points has been roughly flaked along one margin of the inner face.”.  

The pirri is distributed in other parts of northern Australia (see, for example, Macintosh 1951). 
Frederick D. McCarthy (1951, 208) commented that “The varieties of trimmed points, most of which are 
symmetrical in type, are closely interrelated … A long series of quartzite points from 5.5 to 11 cm long 
bears a varying amount of shaping from light edge trimming to full uniface treatment of the pirri kind, and 
there is a complete gradation in size from the smallest to the largest point … all of this series appears to be 
percussion trimmed.”. Josephine M. Flood (1970) described a large point assemblage from the Yarar 
rock shelter in the Port Keats region of the Northern Territory. The assemblage contained also 932 
unbroken points (and thousands of broken ones), which were thoroughly analysed. Flood wrote 
(ibid., 47) that McCarthy has broadened the term to include the less-trimmed varieties with 
irregular flake scars, all the Yarar unifacial points can be termed pirris. At Yarar the earliest small-
point horizon was dated 3,350±90 BP (V. 72).  At the Nimji (Ingaladdi) rock shelter (west of 
Katherine; Wardaman Country, Northern Territory), the earliest appearance of points is dated to 
2,890±73 BP (A.N.U. 57; see, for example, Clarkson 2007, 62, Table 5.2). Barry J. Cundy (1990), in 
his doctoral thesis, analysed the Ingaladdi assemblage. Following Walter E. Roth’s (1904, 17) 
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description of the “lancet-flake” and its production, used the term “lancet” to refer to a class of 
elongated primary flakes distinguished by the presence of a strongly developed dorsal ridging. In 
the Ingaladdi assemblage, Cundy identified several lancet flakes with full invasive retouch, which 
are typologically standard unifacial points (see, Flenniken & White 1985, 148). In the Oenpelli area 
(Arnhem Land, Northern Territory, Carmel White (1967) obtained much elder dates for small-
point horizons; 7,110±160 BP (ANU-53) for the Nawamoyn rock shelter, 5,980±140 BP (Gak-627) 
for the Malangangerr rock shelter, 4,770±150 BP (ANU-50) for Tyimede II, 3,820±100 BP for 
Tyimede I and 3,120±100 BP (ANU-17) for Padypadiy (ibid. 481; see, also, White & Peterson 1969). 
 

Various adzes 

Tula adze 
According to the definition of Frederick D. McCarthy and colleagues (1967 [1946], 29), the tula 

adze flake is “a semi-discoidal or tongue-shaped adze-flake with a convex or flat cleavage face and a broad, 
angled striking-platform. The outer face, which can be keeled or flat … is frequently concave.” 
The tula adze is a thick, rounded flake that exhibits use-wear/retouch on the distal margin 
opposite the platform (Clarkson & David 1995, 42). Tula adzes were often “hafted onto a robust 
handle or shaft using strong, high-quality resin from desert plants such as spinifex grass (Triodia sp.).” 
(Moore 2004, 61). The tools are commonly associated with several woodworking tasks though it 
may well be a multi-functional device based on the ethnographic literature. As Jane L. Cooper & 
Suzanne J. Nugent (2009, 209) stated, “the tula is one of the most common and disctinctive chipped stone 
tools represented ethnographically and archaeologically in Australia’s arid regions”. The short 
composition of some ethnographic works, in approximately chronological order, illustrates well 
the wide distribution of the tula in Australia. Robert B. Smyth (1878, Vol 1, 384) described and 
illustrated a chip (actually a tula like flake) used for skinning animals by the aborigines of Victoria 
(southeastern Australia). Robert Etheridge (1891, 41) described the use of unhafted tula flakes in 
skinning kangaroos. According to Edward C. Stirling (1896, 93-94, Plate VI., Fig. 12), the medical 
officer and anthropologist of the Horn scientific expedition to Central Australia, “The combination 
of spear-thrower and chisel, or adze, has been mentioned as being the working tool most frequently seen in 
the McDonnell Range district.” (southern Northern Territory). In Thomas Worsnop (1897, 114, Plate 
56, Fig. 3), there is a “native gouge or chisel formed of a fragment of quartzite, firmly set into the end of a 
rough handle of wood, and secured in its place by gum”. In the ethnographic literature, firstly Walter E. 
Roth (1897, 101-102; 1904, 17) described the manufacturing process and use of the so-called “pot-
lid” flakes and “native-gouge” composite adzes. Of the stone implements of the Central 
Australian aborigines (Arunta and Warramunga tribes), Spencer and Gillen (1899, 583, 594-595; 
1904, 635-637) described detailed the adze. Their description of this tool can be regarded as more 
or less accurate from a morphological and technological point of view. They described also the use 
of the tula as a graver or chisel for making the grooves on the outside of a “pitchi” (wooden 
trough). George Horne & George Aiston (1924, 89; see also Aiston 1928; 1929) recorded the use of a 
specific woodworking adze, a broad chisel called “koondi tuhla” of the Wonkonguru people of the 
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Lake Eyre region, in east-central Far North South Australia, close to the Northern Territory 
border. Herbert M. Hale & Norman B. Tindale (1930, 183) reported the presence of the tool in the 
Murray Valley (South Australia) and changed the name to “tula”. According to Daniel D. 
Davidson (1935, 16), aborigines in the Northern Territory (Wardaman tribe) used hafted tulas as 
throwing weapons and clubs. Richard A. Gould and colleagues (1971, 155), recorded the 
combined presence of both tula and non-tula type adzes among the Nyatunyatjara of the Western 
Desert. Concerning the function of the tula adzes, lastly, the paper of Kim Akerman (2005) is 
worth mentioning. He suggested that “tula adzes, usually presented as a response to the need to work 
arid zone hardwoods, reflect much more in terms of the general economy and the environment.”. Akerman 
supported his suggestion by the fact that tula adzes were found both archaeologically and 
ethnographically in the hot, but not so arid Pilbara region in Western Australia. Tula adzes also 
occurred ethnographically in Kimberley, the most northern region in Western Australia (see, for 
example, Akerman 2006; Maloney & Dilkes-Hall 2020). Akerman also referred to Arthur C. 
Ashwin (1932), who reported from an aboriginal camp near Newcastle Waters, in the Northern 
Territory, the occurrence of large wooden dishes. These large carrying vessels were made of 
softwood. According to Akerman, based on these ethnographic examples, tula adzes were 
associated with the production of soft- and hard-wood vessels for large scale storing of seeds and 
grains, softwood shields, rather than the production of hardwood implements used by the more 
mobile hunter-gatherer economy practised by the people of the Western Desert. 

Daniel D. Davidson & Frederick D. McCarthy (1957, 403, Fig. 5), among other important stone 
implements, published the continental distribution map of hafted adze-flakes and the Elouera. Due 
to the limited amount of data, on the map, there are some question marks (indicating no data 
known), especially in the area of Western and Nort-Eastern Australia. It should be noted that the 
distribution map of tula adzes and points in Australia, published by Ian McNiven (1993, 29, Figure 
4) was very similar to the previously mentioned distribution map although it was based on 
additional data. Tula adzes seemed not to be present at the entire eastern margin of Australia. 
Recently, by Tim R. Maloney & India E. Dilkes-Hall (2020, 266, Figure 2), an updated distribution 
map has been published based on the latest data.  

During usage, tula flakes were progressively resharpened, both along the distal (working edge) 
and proximal extremity. If the tula flakes were too small to be hafted, they were removed from the 
haft and either discarded or reutilised as other domestic implements, such as scrapers or chisels.   
The “worn-out” flake remnants are all very much the same in appearance as tools and picked up 
in a district where suitable stones are scarce (Horne & Aiston 1924, 89). The flake remnant is 
usually termed a tula slug (McCarthy 1967, 27). According to Richard A. Gould (1978, 820), among 
the Western Desert Aborigines of Australia, most of the time tula adze resharpening was 
performed with the stone tool remaining in its haft. The applied techniques such as direct 
percussion using a wooden striker or pressure-flaking with the teeth were described in detail by 
Gould and colleagues (1971, 157-160). The authors mentioned also the fact that in the course of the 
work, the tula adze was reversed in the haft (ibid. 152). 
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From a morphological and technological point of view, firstly the paper of Clifton C. Towle 
(1934) should be mentioned. He studied several types of flaked implements, among others the 
scrapers found along the coast of New South Wales and made a comparison to the 
conventionalised scrapers found along the Darling River (which has its source in northern New 
South Wales) and the Paroo River (in the Far West region of New South Wales). It is worth noting 
that adzes, which were hafted for use, did not occur along the coast.     

Mark W. Moore made a technological analysis on a collection of stone artefacts recovered at 
Camooweal on the Georgina River, northwest Queensland (2003a; 2003b; 2003c; 2004). In his 
reduction sequence model, Moore defined five distinct trajectories, among them a so-called “tula 
adze trajectory”.  The essence of this trajectory was shortly reviewed in the paper demonstrating 
the flexibility of stone tool manufacturing (Moore 2003, 27-28, Figure 6.). Moore compiled a good 
deal of ethnographic data on tula adzes, provided an archaeological description of the 
manufacturing technology and described its peculiar aspects as well (2004). Without going into 
the details, the substantial steps of the manufacturing process should be cited here. Blanks for 
retouching into tula adzes were produced by sectioning a suitable, elongated cobble through its 
thickness. The tula flake usually propagated to one or both edges of the nodule and carried 
through the bottom of the core. Hence, much of the perimeter, including the platform (butt) of the 
tula flake is cortical.  The required prominence of tula bulbs (Roth 1904, 17) and “hence the 
curvature of the gouge-shaped edge of the blank was enhanced by directing the percussion blow directly into 
the concavity created by the previous flake removal” (Moore 2003b, 28). The thus obtained flakes had a 
“gull-wing” cross-section. The width and length of the gull-wing flake were automatically 
controlled by the corresponding dimensions of the stone cobble. The gull-wing profile is similar to 
that of a biface notching flake, which is the result of pressure flaking to remove notches along the 
basal and/or lateral margins of a biface to create a hafting element (Austin 1986, 96). There are 
similar, seemingly analogous strategies of flake production such as the unique side-blow 
technique, the “Setouchi method” for producing Japanese “Kou-type” implements (Morisaki 2006; 
2012) and South African “concavo-convex” scrapers (see, for example, Goodwin 1930, 14; Brien 
1935, 501; van Riet Lowe 1936). However, these reduction trajectories appear to have not produced 
a “slug” state and therefore can be considered quite different to the gull-wing adzes of Australia. 
Concerning the chronological age of the tula adze, the paper of Peter Veth and colleagues (2011) 
should be cited, who hypothesised that “the appearance of this new and specialised tool at c. 3,700 BP 
was very likely a human response to the intensification of ENSO” (El Niño Southern Oscillation).  

 
Burren adze  

The name is derived from the type locality, Burren Junction, New South Wales. According to 
the definition of Frederick D. McCarthy and colleagues (1967 [1946], 30), the burren is “an elongate, 
narrow keeled blade, triangular in section, and heavily worked on both lateral margins up to the median 
keel. The two sides are steep-face, and the lower surface is more or less flat.”. Burren adzes usually exhibit 
retouch/use-wear on one or both lateral margins. Burren adzes are thought to have been hafted 
and used in various woodworking tasks or as a multi-functional “general cutting tool” for tasks 
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such as cutting meat (Tindale 1965, 154). Clarkson & Davis (1995, 42). The burren adze should not 
be confused with the above-described tula adze, because burren adzes were hafted laterally. 
Burrens were embedded in the haft along one lateral margin and modification was on one or 
sometimes both of the lateral margins (Doelman & Cochrane 2012, 254; Douglass et al. 2017). 
According to James F. O’Connell, burrens can be recognised as thick blade-like flakes with step 
fractured lateral margins and striking platforms occurring in a position perpendicular to the long 
axis of the edge (Cane 1992, 22, after O’Connell 1977). The characteristically step-fractured 
appearance is the result of using minimum force to effect flake removal in order not to dislodge 
the stone implement from the resin-hafting medium (Akerman 2006, 338). 

Concerning the selection of suitable blanks for manufacturing burren adzes, there are 
numerous ethnographic observations. According to Charles P. Mountford (1941, 316), at Aparina 
Springs in the Musgrave Ranges of South Australia, “No special shape of adze stone was preferred, any 
flake of suitable size and with a cutting edge being used.”. Donald F. Thomson (1964, 416), in 
connection with the Bindibu tribe of Central Western Australia, reported also the seemingly 
random selection of flakes with a fairly flat platform but a given dimension “The selected flake was 2 
inches wide at the base, slightly less at the edge and about 1 ½ inches in length.”. As Mulvaney (1969, 73-
74) stated, burrens are “hafted chisel-like tools, whose cutting edges consist of simple untrimmed or 
irregular retouched flakes, embracing a broad morphological range, which lacks the standardised tula 
feature.”.  

At the Puntutjarpa rock shelter in the Western Desert of Australia, the excavations revealed 
several types of the so-called “small-tool tradition”. In the lithic assemblage, the category of micro-
adzes was composed of tula and non-tula type adzes (for a detailed discussion see, for example, 
Horne & Aiston 1924) and the corresponding slugs (Gould 1971, 154-156, Figure 12, 13). On the 
non-tula adze types, use-wear and /or retouch generally proceeded along one or both lateral edges 
of the flake, which, in general, conformed to a less regular pattern than tula adzes. 
In the North Queensland Highlands, close to the Upper Flinders River, at the Mickey Spring 34 
sandstone rock shelter a small test excavation was conducted (Morwood & Godwin 1982).  
A charcoal sample, submitted for radiocarbon dating, yielded a date of 3,360±BP (Beta 11734).  
Based on the archaeological evidence, significant technological and economic changes did not 
occur until this date. The range of new artefact types and technologies included among others 
adzes of burren and tula types (Morwood 1990, 21). A test excavation was carried out at the 
nearby site, the Quippenburra Cave. One charcoal sample yielded a date of 3,280±100BP (Beta 
17848). The occurrence of specialised seed grindstones indicates that seed processing has been an 
activity at the site since it was first occupied 3,300 years ago. Other stone tools recovered include 
also tula adze slugs and a burren slug (ibid. 34). During the excavations at Hann River 1 in Central 
Cape York Peninsula in Far North Queensland (Morwood & L’Oste-Brown 1995b), charcoal 
samples were submitted for dating. A date of 2,380±60 BP (Beta-73701) dates the introduction of 
the quartz microblade industry and the appearance of burren adze technology.  In the 
Laura/Cooktown region of southeast Cape York Peninsula, ”adzes appeared about 6000 BP, burrens 
became the standardized adze from about 4200 BP, and burren adzes became the predominant woodworking 
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implement from 2500 BP.” (Morwood & L’Oste-Brown 1995a; Morwood & Hobbs 1995, 751, Figure 
3).  
Finally, reference should be made to the table in the publication of Bruno David & Harry 
Lourandos (1999, 114, Table 5). Based on uncalibrated radiocarbon data of several sites, the earliest 
appearance of the burren adze in North Queensland is about 4,000 years ago. 
 
Elouera 

The definition of the elouera, given by Frederick McCarthy (1943a, 139), is more restrictive than 
that of Clifton C. Towle (1930, 8; 1935), who regarded all asymmetrical flakes with scraper retouch 
on the thick margin as elouera. McCarthy limited the term to those tools “which have scraper-
trimming or use on one or both edges of the thick margin, and cutting use on the thin margin”. McCarthy 
and colleagues (1967 [1946], 28), gave an almost identical definition for the tool,  “The elouera is a 
segment, triangular in transverse section, which bears scraper trimming on one or both edges of the thick 
margin, and either scraper trimming or evidence of cutting use on the thin margin (McCarthy, 1943, A, p. 
139. 17-19).” The elouera is thus a combination scraper-knife tool. McCarthy made a subdivision 
into three major varieties, of which two are approximately equal in occurrence, but the third is the 
most uncommon. This latter variety might be termed the standard or ideal form. The 
characteristics of the three varieties are as follows: 1) The lateral margin is trimmed on one or both 
edges, the butt and the distal ends are untrimmed; 2) The lateral margin is wholly or partly 
trimmed on one or both edges, the distal end is often crescentic and pointed, the butt is 
untrimmed; 3) The whole of the lateral margin, including butt, is trimmed; crescentic, and often 
pointed at both ends. The ideal type has an orange-segment shape (McCarthy 1943a, 171, Figs. 17-
19). 

There is much evidence of the multi-functionality and spread of the tool. The elouera occurs 
mainly in the eastern and coastal parts of New South Wales, but it had been reported from 
scattered localities in far western New South Wales, South Australia, along the Queensland coast 
(McCarthy 1943a, 139-145; McCarthy & Davidson 1943; McCarthy et al. 1967 [1946], 28; McCarthy 
1948, 7).  Frank M. Setzler & Frederick D. McCarthy (1950) reported “used-polished flakes” and 
eloueras, reported from the Oenpelli rock shelter in western Arnhem Land. Kim Akerman (1998) 
discussed the issue of the function of these types of small hafted tools very thoroughly and 
concluded that the tools were used to prepare fibres, possibly for weaving.  
 
References 

Aiston, G. (1928): Chipped stone tools of the Aboriginal tribes, East and Northeast of Lake Eyre, Australia. Papers and 
Proceedings. Royal Society of Tasmania, 1928, pp. 123–131. 
Aiston, G. (1929): Method of mounting stone tools on Koondi: tribes east and north-east of Lake Eyre. Papers and 
Proceedings of the Royal Society of Tasmania 44-46. 
Akerman, K. (1998): A suggested function for western Arnhem Land use-polished flakes and eloueras. In R. Fullagar 
(ed.), A Closer Look: Recent Australian Studies of Stone Tools, pp.179–188. 
Sydney University Archaeological Methods Series 6. Sydney: University of Sydney. 
Akerman, K. (2005): The efficiency of tula adze-flake production — a contrary view, with comments on the suggested 
use of tula adzes. Antiquity 79: 305, Project Gallery. 



17 
 

Akerman, K. (2006): High tech –low tech: lithic technology in the Kimberley Region of Western Australia. In: Apel, J., 
Knutsson, K. (Eds.), Skilled Production and Social Reproduction. Societas Archaeologica Upsaliensis Stone Studies 2. 
Sweden, Uppsala, pp. 323-346. 
Akerman, K, Bindon, P. (1995): Dentate and Related Stone Biface Points from Northern Australia. The Beagle, Records of 
the Museum and Art Gallery of the Northern Territory 12, 89–99. https://doi.org/10.5962/p.264280 
Ashwin, A. C. (1932): From South Australia to Port Darwin with sheep and horses in 1870-71. Proceedings of the Royal 
Geographical Society of Australasia. South Australian Branch. 32: 47-93. 
Austin, R. J. (1986): The experimental reproduction and archaeological occurrence of bifaces notching flakes. Lithic 
Technology 15: 96-100. https://doi.org/10.1080/01977261.1986.11754488 
Bargalló, A., Mosquera, M. (2014): Can hand laterality be identified through lithic technology? Laterality: Asymmetries 
of Body, Brain and Cognition, 19:1, 37-63, DOI: 10.1080/1357650X.2013.769559 
Bordes, F. (1961): Typologie du Paléolithique ancien et moyen. I/II. — Publications de l'Institut de préhistoire de 
l'Université de Bordeaux, Mém. 1.; Bordeaux. 
Bowdler, S. (1984): Hunter Hill, Hunter Island. Terra Australia 8. Australian National University: Canberra. 148 pages. 
Brien, K. (1935): The Late Stone Age in Natal. South African Journal of Science, Vol. XXXII, pp. 500-505. 
Brumm, A., Rainey, A. (2011): The Acheulean Downunder: modern human ‘handaxes’ from the Barkly Tableland of 
northern Australia. Lithics 32:50–61. 
Brumm, A., Moore, M. W. (2012): Biface distribution and the Movius Line: A Southeast Asian perspective. 
Australian Archaeology, 74, 32-46. https://doi.org/10.1080/03122417.2012.11681933 
Campbell, T. D., Noone, H. V. V. (1943): South Australian Microlithic Stone Implements. Records of the South Australian 
Museum, 7: 281-307. 
Cane, S. (1992): Aboriginal Perceptions Of Their Stone Tool Technology: A Case Study From The Western Desert, 
Australia. Australian Archaeology, 35:1, 11-31. https://doi.org/10.1080/03122417.1992.11681466 
Clarkson, C. (2007): Lithics in the Land of the Lightning Brothers: the archaeology of Wardaman Country, Northern Territory. 
Terra Australis 25. Canberra: ANU E Press., 240 pages. https://doi.org/10.26530/OAPEN_459360 
Clarkson, C., David, B. (1995): The antiquity of blades and points revisited: investigating the emergence of systematic 
blade production south-west of Arnhem Land, northern Australia. The Artefact, Vol. 18 (1995), pp. 22-44. Clemente, I., 
Gibaja, J. F. (2009): Formation of use-wear traces in non-flint rocks: the case of quartzite and rhyolite. Differences and 
similarities. In: Non-flint Raw Material Use in Prehistory. Old prejudices and new directions. UISPP - Proceedings of the 
World Congress (Lisbon, 4-9 September 2006), vol 11. B.A.R. International Series Vol. 1939  (Sternke, F., Eigeland, L. & 
Costa, L.-J., Eds.), Archaeopress, Oxford: p. 93-98. 
Cooper, J., Nugent, S. (2009): Tools on the surface: residue and use-wear analyses of stone artefacts from Camooweal, 
northwest Queensland. In: Haslam M, Robertson G, Crowther A, Nugent S, Kirkwood L, editors. Archaeological Science 
Under a Microscope. Terra Australis 30, pp. 207–227. https://doi.org/10.22459/TA30.07.2009.16 
Cosgrove, R. (1995): Late Pleistocene behavioural variation and time trends: the case from Tasmania. Archaeology in 
Oceania 30: 83-104. https://doi.org/10.1002/j.1834-4453.1995.tb00333.x 
Cosgrove, R. (1999): Forty-Two Degrees South: The Archaeology of Late Pleistocene Tasmania. Journal of World 
Prehistory, Vol. 13, No. 4, 357-402. https://doi.org/10.1023/A:1022310029016 
Crabtree, D. E. (1972): An introduction to Flintworking. Idaho State University Museum Occasional Papers No. 28. 
Pocatello, Idaho. pp. 1-98. 
Cundy, B. J. (1990): An Analysis of the Ingaladdi Assemblage: critique of the understanding of lithic technology. PhD. Thesis: 
The Australian National University. 484 pages. 
David, B., Lourandos, H. (1999): Landscape as mind: land use, cultural space and change in north Queensland 
prehistory. Quaternary International 59: 107-123. https://doi.org/10.1016/S1040-6182(98)00074-3 
Davidson, D. S. (1935): Archaeological Problems of Northern Australia. The Journal of the Royal Anthropological Institute 
of Great Britain and Ireland, Vol. 65 (Jan. - Jun. 1935), pp. 145-183. https://doi.org/10.2307/2843847 
Davidson, D. S., Mccarthy, F. D. (1957): The Distribution and Chronology of Some Important Types of Stone 
Implements in Western Australia. Anthropos, 1957, Bd. 52, H. 3./4. (1957), pp. 390-458. 

https://doi.org/10.5962/p.264280
https://doi.org/10.1080/01977261.1986.11754488
https://doi.org/10.1080/03122417.2012.11681933
https://doi.org/10.1080/03122417.1992.11681466
https://doi.org/10.26530/OAPEN_459360
https://doi.org/10.22459/TA30.07.2009.16
https://doi.org/10.1002/j.1834-4453.1995.tb00333.x
https://doi.org/10.1023/A:1022310029016
https://doi.org/10.1016/S1040-6182(98)00074-3
https://doi.org/10.2307/2843847


18 
 

Debénath, A., Dibble, H. L. (1994): Handbook of Paleolithic Typology: Lower and Middle Paleolithic of Europe. Philadelphia: 
University Museum Press; 1994. pp. 1-256. https://doi.org/10.9783/9781934536803 
Doelman, T., Cochrane, G. W. (2012): Design theory and the Australian tula adze. Asian Perspectives, Vol. 51 (2), 251-
277. https://doi.org/10.1353/asi.2014.0004 
Dogandžić, T., Braun, D. R., & Mcpherron, S. P. (2015). Edge Length and Surface Area of a Blank: Experimental 
Assessment of Measures, Size Predictions and Utility. PloS one, 10(9), e0133984. 21 pages. 
https://doi.org/10.1371/journal.pone.0133984 
Dorn, R. I., Dragovich, D. (1990): Interpretation of Rock Varnish in Australia: case studies from the arid zone, 
Australian Geographer, 21:1, 18-32. https://doi.org/10.1080/00049189008702997 
Douglass, M. J., Holdaway, S. J., Fanning, P.C. (2017): Selected samples: The nature of silcrete adzes in the formation 
of Australian stone artefact assemblages. Journal of Archaeological Science: Reports 15:578–586. 
https://doi.org/10.1016/j.jasrep.2017.04.013 
Drift, J. W. P. van der (2009): Bipolar techniques in the Old-Palaeolithic. APAN/EXTERN, n. 13, p. 1-15.   
Etheridge, R. (1891): Notes of Australian Aboriginal stone weapons and implements. Proceedings of the Linnaean Society 
of New South Wales 6:31-43 https://doi.org/10.5962/bhl.part.29875 
Flenniken, J. J., White, J. P. (1985): Australian flaked stone tools: A technological perspective. Records of the Australian 
Museum 36: 131–151. https://doi.org/10.3853/j.0067-1975.36.1985.342 
Flood, J. M. (1970): A Point Assemblage from the Northern Territory. Archaeology & Physical Anthropology in Oceania, 
Vol. 5, No. 1, 27-52. https://doi.org/10.1002/j.1834-4453.1987.tb00159.x 
Flood, J., David, B., Magee, J., English, B. (1987): Birrigai: a Pleistocene site in the south-eastern highlands. 
Archaeology in Oceania 22(1): 9-26. 
Glauberman, Ph. J ., Thorson, R. M. (2012): Flint Patina as an Aspect of “Flaked Stone Taphonomy”: A Case Study 
from the Loess Terrain of the Netherlands and Belgium. Journal of Taphonomy 2012; 10 (1): 21–43. 
Goodwin, A. J. H. (1930): A New Variation of the Smithfield Culture from Natal. Transactions of the Royal Society of 
South Africa, 19:1, 7-14. https://doi.org/10.1080/00359193009518819 
Gould, R. A. (1971): The archaeologist as ethnographer: A case from the Western desert of Australia. World 
Archaeology, 3:2, 143-177. https://doi.org/10.1080/00438243.1969.9979499 
Gould, R. A. (1978): The Anthropology of Human Residues. American Anthropologist 80: 815-835. 
https://doi.org/10.1525/aa.1978.80.4.02a00030 
Gould, R. A., Koster, D. A., Sontz, A. H. L. (1971): The lithic assemblage of the Western Desert Aborigines of Australia. 
American Antiquity 36: 149-169. https://doi.org/10.2307/278668 
Hale, H. M., Tindale, N. B. (1930): Notes on some human remains in the Lower Murray Valley, South Australia. 
Records of the South Australian Museum 4: 145-218. 
Heinzelin, J. de. (1960): Principes de diagnose numérique en typologie. Académie Royale de Belgique, Classe de Sciences. 
Mémoires in 4°, ser. 2, 14 (6). 
Hiscock, P. (1982): A technological analysis of quartz assemblages from the south coast. In S. Bowdler (ed.), Coastal 
Archaeology in Eastern Australia: 32-45. Department of Prehistory, Australian National University 
Hiscock, P. (1996): Mobility and technology in the Kakadu coastal wetlands. Bulletin of the Indo-Pacific Prehistory 
Association 15, 151–157. https://doi.org/10.7152/bippa.v15i0.11544 
Hiscock, P. (2003): Quantitative Exploration of Size Variation and the Extent of Reduction in Sydney Basin 
Assemblages: A Tale from the Henry Lawson Drive Rockshelter. Australian Archaeology 57: 64–74. 
https://doi.org/10.1080/03122417.2003.11681763 
Hiscock, P. (2015): Making it small in the Palaeolithic: bipolar stone-working, miniature artefacts and models of core 
recycling. World Archaeology Vol. 47(1): 158-169. https://doi.org/10.1080/00438243.2014.991808 
Holdaway, S. J., Stern, N. (2004): A record in stone: the study of Australian’s flaked stone artefacts. Melbourne and 
Canberra: Museum Victoria and Aboriginal Studies. 400 pages. 
Horne, G., Aiston, G. (1924): Savage Life in Central Australia. London: Macmillan and Co., Ltd., xi, 184 pages. 
https://doi.org/10.2307/1782360 

https://doi.org/10.9783/9781934536803
https://doi.org/10.1353/asi.2014.0004
https://doi.org/10.1371/journal.pone.0133984
https://doi.org/10.1080/00049189008702997
https://doi.org/10.1016/j.jasrep.2017.04.013
https://doi.org/10.5962/bhl.part.29875
https://doi.org/10.3853/j.0067-1975.36.1985.342
https://doi.org/10.1002/j.1834-4453.1987.tb00159.x
https://doi.org/10.1080/00359193009518819
https://doi.org/10.1080/00438243.1969.9979499
https://doi.org/10.1525/aa.1978.80.4.02a00030
https://doi.org/10.2307/278668
https://doi.org/10.7152/bippa.v15i0.11544
https://doi.org/10.1080/03122417.2003.11681763
https://doi.org/10.1080/00438243.2014.991808
https://doi.org/10.2307/1782360


19 
 

Hossfeld, P. S. (1965): Patination or weathering? Mankind Vol. 6, No. 6, 269-274. 
https://doi.org/10.1080/00438243.2014.991808 
Inizan M.-L, Reduron-Ballinger M, Roche H, Tixier J. (1999): Technology and terminology of knapped stone. pp. 1-193. 
C.R.E.P; Nanterre, France. 
Lampert, R. J. (1971): Burrill Lake and Currarong: Coastal Sites in Southern New South Wales. 
Terra Australis 1. Department of Prehistory, Research School of Pacific Studies, The Australian National University, 
Canberra. 86 pages. 
Leach, B. F. (1969): The concept of similarity in prehistoric studies: a test case using New Zealand stone flake 
assemblages. Studies in Prehistoric Anthropology Vol. I, Anthropology Department, University of Otago. 318 pages.  
Macintosh, N. W. G. (1951): (with Appendix by F. D. McCarthy): “Archaeology of Tandandjal Cave. South-West 
Arnhem Land." Oceania, Vol. XXI, No. 3, pp. 178-204. https://doi.org/10.1002/j.1834-4461.1951.tb00533.x 
Maloney, T. R. (2015): Technological organization and points in the southern Kimberley. Unpublished PhD Thesis, College 
of Asia and the Pacific, Australian National University, Canberra. 367 pages. 
Maloney, T. R., Dilkes-Hall, I. E. (2020): Assessing the spread and uptake of tula adze technology in the late Holocene 
across the southern Kimberley of Western Australia. Australian Archaeology, 86(3), 264–283. 
https://doi.org/10.1080/03122417.2020.1816149 
Mccarthy, F. D. (1943a): An analysis of the knapped implements from eight Elouera industry stations on the South 
Coast of New South Wales. Records of the Australian Museum 21(3):, pp. 127-153. https://doi.org/10.3853/j.0067-
1975.21.1943.528 
Mccarthy, F. D. (1951): Stone Implements from Tandandjal Cave – An Appendix. In Macintosh, N. W. G. 
“Archaeology of Tandandjal Cave. South-West Arnhem Land." Oceania, Vol. XXI, No. 3, pp. 205-213. 
https://doi.org/10.1002/j.1834-4461.1951.tb00534.x 
Mccarthy, F. D. (1957): Distributional Notes on Northern Australian Point Industries. Mankind 4 (4):163-168. 
https://doi.org/10.1111/j.1835-9310.1957.tb00302.x 
Mccarthy, F. D., DAVIDSON, F. A. (1943): The Elouera industry of Singleton, Hunter River, New South Wales. Records 
of the Australian Museum, pp. 210-230. https://doi.org/10.3853/j.0067-1975.21.1943.536 
Mccarthy, F. D., BRAMWELL, E., NOONE, H. V. V. (1967 [1946]): The stone implements of Australia. Australian 
Museum Memoir 9: 1–94. https://doi.org/10.3853/j.0067-1967.9.1946.515 
Mcniven, I. J. (1993): Tula adzes and bifacial points on the east coast of Australia. Australian Archaeology 36:22-33. 
https://doi.org/10.1080/03122417.1993.11681479 
Mcniven, I. J. (2000): Backed to the Pleistocene. Archaeology in Oceania 35: 48-52. https://doi.org/10.1002/j.1834-
4453.2000.tb00450.x 
Moore, M. W. (2000): Lithic Technology in Tasmania. Archaeology in Oceania 35: 57-73. https://doi.org/10.1002/j.1834-
4453.2000.tb00456.x 
Moore, M. W. (2003a): Australian Aboriginal bifaces reduction techniques on the Georgina River, Camooweal, 
Queensland. Australian Archaeology 56: 22-34. https://doi.org/10.1080/03122417.2003.11681746 
Moore, M. W. (2003b): The flexibility of stone tool manufacturing methods on the Georgina River, Camooweal, 
Queensland. Archaeology in Oceania 38: 23-36. https://doi.org/10.1002/j.1834-4453.2003.tb00518.x 
Moore, M. W. (2003c): Australian Aboriginal blade production methods on the Georgina River, Camooweal, 
Queensland. LithicTtechnology 28: 35-63. https://doi.org/10.1080/01977261.2003.11721001 
Moore, M. W. (2004): The tula adze: Manufacture and purpose. Antiquity 78: 61-73. 
https://doi.org/10.1017/S0003598X00092930 
Morisaki, K. (2006): The Kou Point and Kou Industry in the Upper Paleolithic of Southwestern Japan. Current Research 
in the Pleistocene Vol. 23, 16-18. 
Morisaki, K. (2012): The evolution of lithic technology and human behavior from MIS 3 to MIS 2 in the Japanese 
Upper Paleolithic. Quaternary International 248, 56-69. https://doi.org/10.1016/j.quaint.2010.11.011 
Morwood, M. J. (1990): The Prehistory of Aboriginal Landuse on the Upper Flinders River, North Queensland 
Highlands. Queensland Archaeological Research 7: 3-56. https://doi.org/10.25120/qar.7.1990.126 

https://doi.org/10.1080/00438243.2014.991808
https://doi.org/10.1002/j.1834-4461.1951.tb00533.x
https://doi.org/10.1080/03122417.2020.1816149
https://doi.org/10.3853/j.0067-1975.21.1943.528
https://doi.org/10.3853/j.0067-1975.21.1943.528
https://doi.org/10.1002/j.1834-4461.1951.tb00534.x
https://doi.org/10.1111/j.1835-9310.1957.tb00302.x
https://doi.org/10.3853/j.0067-1975.21.1943.536
https://doi.org/10.3853/j.0067-1967.9.1946.515
https://doi.org/10.1080/03122417.1993.11681479
https://doi.org/10.1002/j.1834-4453.2000.tb00450.x
https://doi.org/10.1002/j.1834-4453.2000.tb00450.x
https://doi.org/10.1002/j.1834-4453.2000.tb00456.x
https://doi.org/10.1002/j.1834-4453.2000.tb00456.x
https://doi.org/10.1080/03122417.2003.11681746
https://doi.org/10.1002/j.1834-4453.2003.tb00518.x
https://doi.org/10.1080/01977261.2003.11721001
https://doi.org/10.1017/S0003598X00092930
https://doi.org/10.1016/j.quaint.2010.11.011
https://doi.org/10.25120/qar.7.1990.126


20 
 

Morwood, M. J., Godwin, L. M. (1982): Aboriginal sites in the Hughenden region, North Queensland Highlands: 
Research prospects. Australian Archaeology 15: 49-53. https://doi.org/10.1080/03122417.1982.12092858 
Morwood, M. J., Hobbs, D. R. (1995): Themes in the prehistory of tropical Australia. Antiquity 69: 747-768. Morwood, 
M. J., L’oste-Brown, S. (1995a): Chronological changes in stone artefact technology. In M. J. Morwood and D. R. Hobbs 
(eds) Quinka Prehistory: The Archaeology of Aboriginal Art in S. E. Cape York Peninsula, Australia. pp. 161-177. Brisbane: 
Queensland University Anthropology Museum. Tempus 3. https://doi.org/10.1017/S0003598X00082314 
Morwood, M. J., L’oste-Brown, S. (1995b): Excavations at Hann River 1, Central Cape York Peninsula. 
Australian Archaeology, 40: 21-28. https://doi.org/10.1080/03122417.1995.11681543 
Mountford, C. P. (1941): An unrecorded method of manufacturing wooden implements by simple stone tools. 
Transactions of the Royal Society of South Australia, 65: 312-316. 
Mulvaney, D. J. (1969): The Prehistory of Australia. (Vol. 65 in the Ancient Peoples and Places series.) London: Thames 
and Hudson, 1969. 276 pgs., 81 pls., 27 figs., 11 maps. 42 s. 
O'connell, J. F. (1977): Aspects of variation in central Australian lithic assemblages. In: R.V.S. Wright (Ed.), Stone Tools 
as a Cultural Marker: Change, Evolution and Complexity, Australian Institute of Aboriginal Studies, Canberra (1977), pp. 
267-281. 
Perry, R. S., Kolb, V. N., Lynne, B. Y., Sephton, M. A., Mcloughlin, N., Engel, M. H., Olendzenski, L., 
Brasier, M., And Staley, J. T. (2005): How desert varnish forms? In Astrobiology and Planetary Missions, R. B. Hoover, G. 
V. Levin, A. Y. Rozanov and G. R. Gladstone, ed., SPIE, SPIE Vol. 2906, pp. 276–287. 
Rainey, A. (1991): Some Australian bifaces. Lithics 12: 33-36. 
Roth, W. E. (1897): Ethnological Studies Among the North-West-Central Queensland Aborigines. Brisbane: by authority 
Edmund Gregory, Government Printer; London: Queensland Agent-General’s Office. xvi, 199 pages, XXII plates. 
Roth, W. E. (1904): Domestic implements, arts and manufactures. North Queensland Ethnography: Bulletin no. 7., 58 
pages. 
Ryan, I. (2007): The Problem of Cultural History and the Archaeology of Hunter Gatherers: Identifying Cultural 
Dynamics in Tasmanian stone artefact assemblages. Unpublished PhD Thesis, University of Western Australia, Perth. 
748 pages. 
Setzler, F. M., Mccarthy, F. D. (1950): A unique archaeological specimen from Australia. Journal of the Washington 
Academy of Sciences, Volume 40, No. 1, pp. 1-5. 
SIM, R. (1998): The archaeology of isolation? Prehistoric occupation in the Furneaux Group of Islands, Bass Strait, Tasmania. 
Unpublished PhD. Thesis, Department of Archaeology and Natural History, Australian National University, 
Canberra. 626 pages. 
Smyth, R. B. (1878): The Aborigines of Victoria: with notes relating the habits of the Natives of other parts of Australia and 
Tasmania. Melbourne, Government Printers, 2 Vols., 483 + 456 pages. 
Sonneville-Bordes, D. De, Perrot, J. (1954-1956): Lexique typologique du Paléolithique supérieur. Outillage lithique I-
IX. , Bulletin de la Société Préhistorique Française. Paris. 51-52-53, p. 327-335; p. 76-79; p. 408-412; p. 547-559. Spencer, W. 
B., Gillen, F. J. (1899): The Native Tribes of Central Australia. London: Macmillan and Co.; New York: The Macmillan 
Company, 1899. 671 pages. 
Spencer, W. B., Gillen, F. J. (1904): The Northern Tribes of Central Australia. London: Macmillan and Co.; New York: The 
Macmillan Company, 1904. xxxv, 784 pages. 
Stirling, E. C. (1896): Anthropology. In B. Spencer (ed.) Report on the Work of the Horn Scientific Expedition to Central 
Australia. Part IV - Anthropology, pp.1-157. Melbourne: Melville, Mullen and Slade. 
Thomson, D. F. (1964): Some Wood and Stone Implements of the Bindibu Tribe in Central Western Australia. 
Proceedings of the Prehistoric Society 30: 400-422. https://doi.org/10.1017/S0079497X00015188 
Tindale, N. B. (1965): Stone implement making among the Nakako, Ngadadjara, and Pitjandjara of the Great Western 
Desert. Records of the South Australian Museum 15: 131–164. 
Tindale, N. B. (1985): Australian Aboriginal techniques of pressure-flaking stone implements. In Plew, M.G., Woods, 
J.C. and Pavesic, M.G. (eds) Stone Tool Analysis: Essays in Honour of Don E. Crabtree, pp.1-33. University of New Mexico 
Press. 

https://doi.org/10.1080/03122417.1982.12092858
https://doi.org/10.1017/S0003598X00082314
https://doi.org/10.1080/03122417.1995.11681543
https://doi.org/10.1017/S0079497X00015188


21 
 

Towle, J. A. (1930): Certain Stone Implements of the Scraper Family Found Along the Coast of New South Wales: A Brief 
Enquiry Concerning the so-called ‘Chipped-Back Knife’, [Sidney: Privately printed], pp. 1-16, pls. i-vii. 
Towle, J. A. (1934): Stone Scrapers: An inquiry Concerning a Certain Conventionalized Type found along the Coast of 
New South Wales. Journal and Proceedings of the Royal Society of N. S. Wales, 68, lxviii, pp. 117-143, pls. i-vi, figs 1-7. 
https://doi.org/10.5962/p.360109 
Valoch, K. (1979): Stone tool assemblages from Arnhem Land. Pages 115–157 in J. Jelínek, Anthropology of the 
Rembrranga People, A Contribution of the Czechoslovak Anthropos Expedition to Arnhem Land N.T. Australia. Anthropologie 
XVII, Anthropos Institute, Czechoslovakia. p. 107-325. 
Van RIET LOWE, C. (1936): The Smithfield “N” Culture. Transactions of the Royal Society of South Africa, 23: 4, 367-372. 
https://doi.org/10.1080/00359193609518905 
Veth, P., Hiscock, P., Williams, A. (2011): Are tulas and ENSO linked in Australia? Australian Archaeology 72: 7- 14. 
https://doi.org/10.1080/03122417.2011.11690526 
White, C. (1967): Plateau and Plain. Prehistoric Investigations in Arnhem land, Northern Territory. Unpublished PhD thesis, 
Department of Anthropology, Australian National University, Canberra. 775 pages. 
White, C., Peterson, N. (1969): Ethnographic interpretations of the prehistory of western Arnhem Land. 
Southwestern Journal of Anthropology Vol. 25: 45-67. 
White, J. P. (1968): Fabricators, outils écaillés or scalar cores? Mankind, Official Journal of the Anthropological Societies of 
Australia, Vol. 6, No. 12 (December 1968), pp. 658-666. https://doi.org/10.1086/soutjanth.25.1.3629467 
Whittaker, J. (1994): Flintknapping: Making and Understanding Stone Tools. University of Texas Press, Austin. 341 pages. 
https://doi.org/10.7560/790827 
Worsnop, T. (1897): The Prehistoric Arts, Manufactures, Works, Weapons, etc., of the Aborigines of Australia. Adelaide: 
Government Printer. 172 pages. 

https://doi.org/10.5962/p.360109
https://doi.org/10.1080/00359193609518905
https://doi.org/10.7560/790827

	Natural alteration process of lithic artefacts
	Technological remarks
	Preparation of the striking platform
	Knapping techniques
	Percussion
	Bipolar-on-anvil technique
	Pressure flaking


	Typological, technical and morphological remarks
	Offset (déjeté) artefacts
	Measurement of the artefacts
	Typological categories
	Type list of Valoch (1979, 116-144)
	Specific Australian tool types
	Pirri point
	Various adzes
	Tula adze
	Burren adze
	Elouera



	References

