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Burins have long been considered to represent a special class of stone tools, used primarily
for engraving. A number of studies, however, have indicated that burins functioned in a
variety of very diffevent ways. This study finds evidence that buvins were used as cut-
ting/scraping tools, engraving tools, hafting elements, and bladelet cores at three lnte
Pleistocene sites in sw Asia. We suggest that burins should not be considered as a class of
tools, but the varied products of a manufacturing technique analogous to retouch. Buri-
nation is simply a technique for removing mass from flakes and (more often) blades, serv-
ing to modify edges and produce spalls. This has important implications for the intevpre-
tation of lithic assemblages from the Upper Paleolithic through the Neolithic.

Introduction

Since first noted by Lartet and Christy (cited in Movius
1968: 312) in the last century, burins have been consid-
ered a hallmark of Upper Paleolithic chipped stone assem-
blages. While they occur both prior to and after this
period, they generally are seen as one of the more impor-
tant tools associated with the morphologically modern
humans of the last glacial episode. Given this association
and the fact that many of our reconstructions of Upper
Paleolithic hunter/gatherers are based on lithic artifacts, it
is not surprising that the behavioral significance of burins
has retained the interest of Paleolithic scholars for more
than a century.

Lartet and Christy noted the regular occurrence of
burins on the same pieces as other tools, such as end-
scrapers, and initially suggested that they might be a means
of hafting artifacts (Movius 1968: 312). Shortly thereafter,
a number of workers (e.g., Leguay 1877: 286-287) sug-
gested that, rather than hafting elements, these lithic forms
were functionally equivalent to small chisels or engraving
tools. From this interpretation came the French term bu-
rin, or graver.

Since that time, burins have been recognized as a mor-
phologically and functionally distinct set of stone artifacts.
They generally have been considered to be tools for en-
graving or grooving relatively hard materials such as bone,
antler, wood, ivory, or stone. Hence, burin typology and
most studies of burins (morphological, functional, and /or
stylistic) have focused primarily on the morphology of the
burin bit, the chisel-like tip of the artifact (e.g., Dreiman
1979; Noone 1934; Sackett 1989). Conversely, a number
of studies have challenged these long-held views and sug-
gested other ways in which burins may have been used
(e.g., Becker and Wendorf 1993; Biiller 1983; Finlayson
and Betts 1990; Knecht 1988; Moss 1983; Vaughan
1985). Alternative interpretations include the use of trihe-
dral corners (see below) rather than the burin bit for
engraving, the use of facet edges as cutting/scraping tools,
and burins as bladelet cores; interestingly, some of these
alternatives appear in the popular literature of the early
20th century (e.g., Begouén 1926: 138). The model we
develop serves to integrate these apparently incongruous
results and offers an explanation for the perceived func-
tional diversity of burins. In so doing, we challenge the
widely held concept of burins as a distinct tool class. The
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results are important for the role of burins in stone artifact
systematics and for the interpretation of assemblages that
contain them.

Burin Features

The fundamental characteristic that defines a burin is the
removal of the edge (most often lateral or distal) of a flake
or blade by means of one or more long, narrow flakes
called burin spalls (F1G. 1). For a lateral edge, the spall is
removed parallel to the long axis of the edge, and the spall
width is equivalent to the thickness of the original piece. A
distal removal parallels the transverse axis and also pro-
duces a burin spall with a width equal to original piece
thickness.

Spall removal produces two morphological features
common to all burins, the burin facet and the burin bit
(r1G. 1). The burin facet is the scar resulting from removal
of a burin spall; it usually exhibits a negative bulb of
percussion. Depending on the number of spalls removed, a
burin may have one or more facets. The number of facets
and their location on a flake or blade is the primary
determinant of burin classes in most typologies (e.g.,
Hours 1974; de Sonneville-Bordes and Perrot 1956;
Tixier 1963, 1974).

Figure 1. Burin features discussed in text.

The burin bit is the sharp, usually chisel-like edge,
formed by the intersection of a facet and the surface that
served as a platform for spall removal. This surface can be
unmodified or formed by a break (usually transverse),
retouch (a truncation or retouched lateral edge), or an-
other burin facet. The morphology and location of the
spall removal surface usually forms the secondary deter-
minant of burin classes (e.g., Hours 1974; de Sonneville-
Bordes and Perrot 1956; Tixier 1963, 1974).

Several sharp, potentially usable edges or points also are
characteristic of all burins. Facet edges are steep, regular,
sharp edges formed by the intersection of a burin facet and
the interior or exterior face of the original piece. Tribedral
corners are formed by the intersection of a facet, spall
platform surface, and the exterior or interior face of the
original piece (FIG. 1).

Although burins have been classified in many ways, most
fall into three general morphological categories, here
termed medial, lateral, and transverse burins. Medial bu-
rins are formed by two or more facets, along opposite
lateral edges of a piece, that intersect at the distal (or more
rarely proximal) end of a piece (FIG. 2). Dihedral burins are
the best known examples of this category. Lateral burins
have a facet along one lateral edge of a piece that intersects
a spall removal surface on the distal end of the piece
(F1G.2). This spall removal surface can be a retouched
truncation, transverse break, another burin spall, or the
unmodified distal end. Angle burins on breaks or trunca-
tions are common representatives of this category. The
third category, transverse burins, includes burins with one
or more spalls that extend transversely across the distal (or
more rarely, proximal) end of a piece (FIG. 2). The spall
removal surface may be an area of lateral retouch, a break,
or an unmodified lateral edge.

Figure 2. General classes of burins. Lateral includes angle burins, and
medial includes dihedral burins.
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Figure 3. Sites discussed in text. Sources of burins analyzed.

Samples Used in this Study

The burins from three late Pleistocene sites in sw Asia
(FIG. 3) were examined to study the potential range of uses
of these ubiquitous artifacts. The sites are Warwasi Rock-
shelter in Iran, and Ain al-Buhira (WHS 618) and Yutil
al-Hasa (WHS 784) in Jordan. Burin and overall artifact
counts from each site are shown in Table 1. Warwasi is a
deeply-stratified shelter site, situated high above a valley
floor in the foothills of the Zagros Mountains. It was
occupied during the Middle Paleolithic, the early and late
Upper Paleolithic, and the Epipaleolithic. The site was
tested in 1960 by Bruce Howe, under the direction of
Robert Braidwood, during the Iranian Prehistory Project
(Braidwood, Howe, and Reed 1961 ), and detailed analysis
of the lithic assemblages recently was completed by Harold
Dibble and Deborah Olszewski (Dibble and Holdaway
1990, 1993; Olszewski 1993a, 1993b; Olszewski and Dib-
ble 1994).

The burins selected for this study are from the late
Upper Paleolithic (late Baradostian) levels P-Z, and the
Epipaleolithic (Zarzian) levels A-O. Although Warwasi has
not been directly dated, the similarities between the mate-
rials from Levels A-Z and those of dated Zagros sites, such
as Shanidar Cave Layer C (Solecki 1958) and sites in the
Khorramabad (Hole and Flannery 1967), suggest that the
late Baradostian at Warwasi falls between 30,000 and
20,000 B.r, while the Zarzian levels were deposited some-
time between 20,000 and 10,000 B.p.

Ain al-Buhira and Yutil al-Hasa are both situated in the
eastern Wadi al-Hasa in west-central Jordan. They were
located in Burton McDonald’s survey of the southern
bank of the Wadi al-Hasa in 1982 (MacDonald 1988;
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Table 1. Artifact and burin counts from each site.

Site (assemblage) Burins studied Total lithics
Warwasi (Baradostian) 295 11,315
Warwasi (Zarzian) 40 17,083
Ain al-Buhira 108 36,393
Yutil al-Hasa 22 5,224

MacDonald et al. 1983), and were tested during the 1984
Wadi al-Hasa Paleolithic Project, directed by Geoftrey
Clark (Clark et al. 1987, 1988). The lithic assemblages
have undergone extensive analyses since then (Coinman
1990, in press; Olszewski, Clark, and Fish 1990).

Ain al-Buhira (WHS 618) is a large, open site situated
along the sw margins of the former Pleistocene Lake Hasa,
now a dessicated plain. The archaeological stratigraphy of
the site is complex. At least two stratigraphically and spa-
tially separated occupations have been identified (Coinman
1990, in press; Schuldenrein and Clark 1994). A late
Ahmarian occupation, dated at 20,300 £ 600 B.r (UA-
4395), is associated with the spring and the tufa forma-
tions in the southern portion of the site; earlier occupation
episodes appear to have occurred across the main area of
the site between ca. 25,000 and 20,000 B.r. The density,
composition, and diversity of the lithic material recovered
from Ainal-Bubhira attest to the long-term importance of
this spring and lakeshore site. The locality most likely
served as a base camp, although the actual duration of
individual encampments is as yet unknown.

Yutil al-Hasa is a relatively small rockshelter located
about 3 km north of Ain al-Buhira. A radiocarbon sample
from a hearth in the upper levels of Unit A yielded a date
of 19,000 £ 1300 Br. (UA-4396). The lithic assemblage
from Test Units A and B most closely resembles that of the
Ahmarian Upper Paleolithic tradition (Olszewski, Clark,
and Fish 1990). Close to freshwater springs, it is probable
that Yutil al-Hasa functioned as a task-specific site, where
game migrating through the Hasa drainage system could
be monitored and taken (Clark et al. in press).

Methodology

As previously discussed, most archaeologists consider
burins to have been primarily engraving tools. Alternative
functions have been proposed, however, on the basis of
studies of microwear and burin morphology. Our primary
objective here is to evaluate alternative hypotheses for
burin function, using assemblages from the three sites
described above. Specifically, we focus on four proposed
burin functions: 1) as engraving tools; 2) as general pur-
pose cutting/scraping tools; 3) as bladelet cores; 4) as
tangs to haft artifacts. To assess these possibilities, we use a
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Figure 4. Selected measurements on burins.

broad-based approach that includes burin morphology,
macroscopic evidence of edge modification (from use or
retouch), burin use-life patterns, and covariance with other
artifacts.

We quantified the characteristic morphological features
of burins for analysis, including the size of the burinated
area (length and width), the bit angle, the maximum facet
length, and the number of major facets on either side of
the bit. We noted whether the end opposite the burinated
portion was complete or broken, and plain or modified. If
this opposite end was another burin, it was measured in the
same way as the primary burin. If the opposite end exhib-
ited another form of modification, it was classified in a
standard typology.

Macroscopic evidence of edge damage or retouch was
recorded for burin bits and facet edges to indicate the
locations of most intensive use. Similar information on the
use of the rest of the artifact also was collected, including
presence of edge modification at the base, or distal end, of
burin facets and along non-burinated edges.

We gathered additional information on the manufactur-
ing technology and form of the blank on which each burin
was made. Measurements on entire artifacts provided con-
trol data and included size, amount of cortex, and blank
type. Specific measurements are shown in Figure 4 and
listed in Table 2.

All burinated ends were classified using a standard Up-
per Paleolithic and Epipaleolithic typology. Widely used
typologies usually are the product of long experience and
an intuitive appreciation on the part of the typologist for
the range of variability present. As such, typologies some-
times can serve as summary measures of quantitative vari-
ability in artifacts. We felt that a more detailed typological
scheme, in which classes could be recombined as necessary
to represent functionally homologous groups, would be

more useful in this way than a typology with few burin
classes. We chose one of the most detailed classification
systems for burins that is not based on attribute analysis,
that of Francis Hours (1974: 12-14).

Results

One of the more notable initial findings of this study is
the largely continuous distribution of variability in the
morphology of features that define burins (FiGs. 5-6), even
though the range of variability is large. These results paral-
lel other recent, quantitative analyses of prehistoric
chipped stone artifacts (e.g., Barton 1991; Coinman 1990;
Dibble 1987, 1991; Rolland and Dibble 1990; Flenniken
and Wilke 1989; Neeley and Barton 1994; Olszewski
1993c¢; Toth 1985), and suggest that many of the burin
types recognized by archaeologists do not represent dis-
tinct tools whose forms were planned by prehistoric arti-
sans. Rather, many typological distinctions result from
technical aspects of manufacture and the effects of use and
maintenance. As discussed below, however, burins also
display considerable functional diversity (more so than
most other classes of chipped stone artifacts) that cross-
cuts traditional burin systematics.

Burins as Engraving Tools

As previously noted, burins have been considered tools
for grooving and engraving—with the bit the utilized part
of the burin—since the late 19th century (eg., Bordes
1967; Dreiman 1979; Keeley 1982; Moss 1978; Seitzer
1978; Semenov 1964; Stafford 1977). We, too, found
evidence that could support the use of burin bits in the
assemblages examined for this report.

Bit end modification, in the form of flake scarring and
fracturing, occurs on the majority of burins from the
Warwasi Zarzian (69% of burins), Ain al-Buhira (83%), and



Table 2. Measurements on artifacts.
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Variable

Measurement scale or possible values

Whole Piece
Site name or number
ID#
Provenience
Tvpe
Length
Width
Thickness
Amount of cortex
Blank type

Condition

End 1 (Burinated)
Location on blank
Type
Condition of end
Length of burinated area
Maximum width of burinated area
Bit angle
Maximum facet length
Number of facets >5 mm long
Burin bit modification
Facet edge modification
Facet base modification
End 2 (Burinated or Retouched)
Location on blank
Tvpe
Condition of end
Length of burinated area
Maximum width of burinated area
Bit angle
Maximum facet length
Number of facets >5 mm long
Burin bit modification
Facet edge modification
Facet base modification
Non-Burinated Lateral Margins
Right edge
Left edge
Remarks/drawing

F. Hours (1974) typology

mm

mm

mm

<10%, 10-90%, >90%

1° prismatic, 2° prismatic, non-prismatic, core tablet,
core rejuvination flake, core/core tool, other

complete, broken, fragment/shatter

proximal, distal, lateral, unknown

F. Hours (1974) typology

complete, broken, unknown

mm

mm

degrees

mm

count for side 1, count for side 2
heavy, fine regular, fine irregular, plain
heavy, fine regular, fine irregular, plain
heavy, fine regular, fine irregular, plain

proximal, distal, lateral, unknown

F. Hours (1974) tyvpology

complete, broken, unknown

mm

mm

degrees

mm

count for side 1, count for side 2
heavy, fine regular, fine irregular, plain
heavy, fine regular, fine irregular, plain
heavy, fine regular, fine irregular, plain

heavy, fine regular, fine irregular, plain
heavy, fine regular, fine irregular, plain

additional remarks and/or sketch if useful

Yutil al-Hasa (64%). Bit end modification is present on
only 21% of burins from the Warwasi Baradostian, how-
ever. In fact, the modification exhibited by nearly half of
the burin bits from the Wadi al-Hasa sites (45% at Ain
al-Buhira and 41% at Yutil al-Hasa) falls into the “heavy”
(i.e., most intensive) category. This evidence of modifica-
tion is not inconsistent with that expected if the bits were
used for tasks such as grooving and engraving.

We also discovered, however, in experimental work to
establish baselines for assessing edge modification/dam-
age, that damage from the process of burination (i.e., spall
removal) mimics that from bit use at a macroscopic scale.
Even in situations where burins are grooving/engraving
tools (as may, indeed, be the case for many of these artifacts
from the Wadi al-Hasa sites) the potential for this type of
manufacturing damage complicates assessment of the ex-

tent of burin tip use in archaeological assemblages. Indeed,
the situation is even more complicated, and there is addi-
tional evidence that these burins were used in a variety of
different ways.

Burins as Multipurpose Cutting/Scraping Tools

A number of workers have proposed that burins func-
tioned as general-purpose cutting/scraping tools (Bordes
1965; Callow 1986; Crabtree and Davis 1968; Knecht
1988; Moss 1983: 154), noting that removal of a burin
spall creates a straight, sharp, durable edge along both
lateral margins of a burin facet. Similarly, burination could
be used to rejuvenate a use-worn or retouched edge
(Vaughan 1985). We found evidence to support such use
of burins among the assemblages studied. At Warwasi,
facet edge modification was found on 11% of the burins
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Figure 6. Distributions of morphological features on burins from from Wadi al-Hasa sites.
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Table 3. Spearman rank order correlations (r) for intensity of modification of facet
edges and bits, and facet edges and non-burinated lateral margins.

* Indicates significant correlation at o = 0.05.

Facet edges
Site/Phase and bits Facet edges and lateral maygins Cases
Warwasi Baradostian -0.051 0.249* 292
Warwasi Zarzian -0.058 0.300* 40
Ain al-Buhira -0.152 0.182 96
Yutil al-Hasa 0.057 0.201 22

from the Baradostian and 23% of burins from the Zarzian.
At the Wadi al-Hasa sites, evidence for facet edge use was
even more prevalent, occurring on 41% of the burins from
Ain al-Buhira and 27% from Yutil al-Hasa.

A feature commonly noted among burins in all assem-
blages studied is a small amount of retouch at the base (i.e.,
farthest from the bit) of the burin facet. This facet base
retouch was found in 29% of the burins from the Bara-
dostian assemblages at Warwasi, 46% of the Zarzian War-
wasi burins, 54% of the burins from Ain al-Buhira, and 61%
of the Yutil al-Hasa burins. If burination served to re-
sharpen worn or retouched edges, remnant retouch might
be expected to occur at this locality. Alternatively, such
retouch may have served to control the length of a burin
spall during edge creation or maintenance (but also see
below). In either case, the presence of macroscopic dam-
age on facet edges in conjunction with the common occur-
rence of facet-base retouch suggests that burin facets may
well have served as general-purpose cutting/scraping
edges.

Modification of facet edges seems to be weakly associ-
ated with modification of non-burinated lateral margins,
but not with bit modification. A Spearman rank order
correlation matrix for intensity of modification of facet
edges, lateral margins, and bits (TABLE 3) shows weak
positive correlations for modification on facet edges and
lateral margins. Only two of these correlations (both from
Warwasi, interestingly) are significant at o = 0.05, how-
ever. This association lends additional, though far from
conclusive, support for facet edge use among the burins
studied. The lack of correlation between facet edge and bit
modification indicates that facet edge modification does
not predominantly occur on burins either with or without
bit modification.

Burins as Cores

Studies of burins usually have focused on the burins
themselves and ignored the spalls produced (however, see
Becker and Wendorf 1993; Finlayson and Betts 1990;
Gaussen and Gaussen 1965; Giddings 1956; Massaud
1972; Noone 1950: 190; Olszewski 1993a; Tixier 1963:

80). Burin spalls are often equivalent in size to the
bladelets commonly found in Upper Paleolithic and Epi-
paleolithic assemblages that also produce burins. One
class found in such assemblages, polyhedral burins (i.e.,
multi-facetted burins, broadly including “carinated” and
“busked” burins), also superficially resembles bladelet
cores. Polyhedral burins are more common at Warwasi
than in the Wadi al-Hasa assemblages (11% of Baradostian
burins and 17% of Zarzian burins, but only 4% of burins
from Ain al-Buhira and lacking in the Yutil al-Hasa assem-
blage). In fact, the greater number of facets is one of the
more notable morphological characteristics that distin-
guishes Warwasi burins, especially those of the Baradostian
levels, from those of the Jordanian sites. Some 63% of the
Baradostian burins have more than four facets on the
primary burin end, whereas only 17% of the Zarzian burins
at Warwasi, 14% of the Ain al-Buhira burins, and 9% of the
Yutil al-Hasa burins have more than four facets. This
suggests that some burins, especially in the Baradostian
assemblages at Warwasi, served as bladelet cores (also see
Olszewski 1993a).

Comparing the morphology of Baradostian burins and
cores from Warwasi lends support to this hypothesis. A
series of measurements were taken on cores from the
Upper Paleolithic Baradostian levels (P-Z) for comparison
with burins. Baradostian burins, and especially polyhedral
burins, are morphologically similar to cores. Specifically,
burin-bit angles fall within the range of exterior platform
angles on cores, the count of burin facets is within the
range of bladelet-removal scars for cores, and the lengths
of the longest burin facets fall within the range of values for
longest bladelet removal scars on cores (FiGs. 7-9). Addi-
tionally, the Baradostian burins at Warwasi show little
evidence of use. As previously noted, both bit modification
(at 21% of burins) and facet edge modification (at 11%) are
notably less frequent in the Baradostian assemblages than
in the other assemblages.

In addition to morphological evidence, the frequencies
of burins and cores covary over time at Warwasi, and both
burins and cores covary with debitage frequencies. They
do not covary with the frequencies of other retouched
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Figure 7. Comparison of the number of bladelet removals from cores
and the number of burin facets for the Warwasi Baradostian.

pieces or with microliths, however, which covary highly
with each other (TABLE 4).

On the one hand, the frequencies of discarded cores and
debitage relate to flake and bladelet manufacture, and to
the expedient use and discard of unmodified flakes. Re-
touched tool and microlith frequencies, on the other hand,
result from maintenance of compound /hafted tools (e.g.,
microlithic tools and endscrapers), and the discard of heav-
ily used and/or curated tools (e.g., sidescrapers). The
covarience of burins with the former group of artifacts,
rather than the latter, supports an association with core
reduction and lithic artifact production, rather than tool
use.

Another potential way in which to examine the use of
burins as cores would be to look for burin spalls among the
bladelets and microlithic tools. For the collections we
examined, however, the morphology of the exterior face of
burins used in this way is often indistinguishable from
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Figure 8. Comparison of core exterior platform angle and burin bit
angle trom the Warwasi Baradostian.

other bladelet cores. Hence, it would be very difficult (if
indeed possible) to differentiate spalls produced from such
“burin cores” from other bladelets.

As previously noted, polyhedral burins also are present
at Ain al-Buhira and Yutil al-Hasa, but in considerably
lower frequencies than at Warwasi. Nevertheless, they also
may have served as cores at the Jordanian sites. This
difference may be due, at least in part, to variability in raw
material availability between the two regions. The scarcity
and small size of flint at Warwasi (and the Zagros region in
general) may have encouraged the use of flakes and blades
as bladelet cores, in addition to cores from nodules, to
make more efficient use of raw material. On the other
hand, flint is much more easily available in the Wadi al
Hasa, making such economizing measures unnecessary.

Burins as Hafting Elements

One of the earliest hypotheses about the function of
burins was that they served as hafting elements, or tangs,
for tools such as endscrapers, perforators, and unre-
touched blades (Lartet and Christy, cited in Movius 1968:
312). In fact, the appearance of burins on pieces with
sufficient retouch to be classed as formal tools is a common
enough occurrence that categories for such “multiple
tools” are found in most Upper Paleolithic and Epipaleo-
lithic typologies (e.g., Hours 1974; de Sonneville-Bordes
and Perrot 1956; Tixier 1963, 1974).
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The end of a blade can be modified by burination to
allow it to be inserted into a socketed or slotted haft
(Baller 1983: 109-110; Keeley 1982: 801; Mortensen
1970; Semenov 1964). Most important to producing a
serviceable “tang” would be the alteration of width, so that
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a blade could fit into a pre-cut socket or slot. Morphologi-
cally, the spalled portion would need to be rather narrow,
and long enough to hold the lithic tool relatively rigid in
the haft during use. Certain burin forms, primarily medial
and lateral burins, provide these characteristics, while oth-
ers, such as transverse burins, seem less useful for hafting.
An additional requirement concerns the need for control
over the length of spall removal along the blade edge so
that the potential working edge is not overly shortened.
This could be accomplished by making a small notch on
the lateral margin of a blade to terminate the spall fracture.

Hafting use-wear can be difficult to identify (Becker and
Wendorf 1993; Keeley 1982: 807) and, in the case of
burins, might vary considerably. Potential use wear could
range from minimal polishes from wood, bone, mastic, or
animal tissue wrapping along the facet edges, to intermit-
tent fine flaking along facet edges, to significant damage to
both facet edges and bits as tool use stressed tang margins
against hard handle material such as antler or bone. In fact,
such wear does occur occasionally on burins (Knecht
1988; Vaughan 1985). Other evidence, however, appears
to more consistently provide information about the use of
burins as hafting elements.

If burins served as tangs, their use life should be similar
to that of other hafted processing tools, with respect to
patterns of use and discard. Of Upper Paleolithic and
Epipaleolithic tools at the sites studied, endscrapers are
likely to have been most consistently hafted. Detailed
information on endscrapers is available for the Wadi al-
Hasa sites (Coinman 1990), and use life patterns of burins
can be compared with those of endscrapers.

Stone tools are discarded when they break or are worn
out, and rejuvenation is not considered worth the effort.
In hafted tools, a common location of breakage would be
at or near the distal end of the haft because of the haft’s
resistance to tool flexion during use. An assemblage of
discarded endscrapers would include unbroken, exhausted

Table 4. Matrices of Spearman correlation coeficients for artifact frequencies at
Warwasi. All correlations are significant at o = 0.05. In each matrix n = 25.

* Excluding burins.

Burins Cores Non-microlith tools* Microlith tools

Burins 1.000

Cores 0.702 1.000

Non-microlith tools -0.682 -0.719 1.000

Microlith tools -0.692 -0.721 0.874 1.000
Burins Cores Debitage

Burins 1.000

Cores 0.702 1.000

Debitage 0.718 0.705 1.000
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Table 5. Breakage frequency for burins with tools and endscrapers. (Only burins
with a tool or break on the opposite end are used to compute breakage fre-

quency. See text.)

Burins Endscrapers
Site breakage (%) n breakage (%) n
Combined Wadi al-Hasa sites 40 48 40 361
Warwasi Zarzian 41 22 63 26
Warwasi Baradostian 15 63 54 33

endscrapers and the unhafted working end of broken end-
scrapers. (The hafted part of a broken endscraper is un-
likely to be recognized as such; it may be a “burin,” for
example). On the other hand a potential discard assem-
blage of burin-tanged tools would include unbroken bu-
rins with tools on the opposite end (i.e., “multiple tools™)
and broken burins, representing the hafted portion of such
tools. The frequency of breakage can be computed for
endscrapers and possible burin-tanged tools to compare
use life patterns (TABLE 5). As can be seen, there is close
correspondence between breakage ratios for burins and
endscrapers in the Wadi al-Hasa assemblages. Interestingly,
the breakage ratio for Zarzian burins from Warwasi is close
to the value for the Wadi al-Hasa sites though somewhat
lower than the ratio for endscrapers. This could indicate
the mixed functional nature of the burin assemblage, some
examples of which may have served as cores. The breakage
ratio for Baradostian burins, many of which may have
served as bladelet cores, is much lower than the ratio for
endscrapers.

As mentioned above, medial and lateral burins are more
likely than are transverse burins to have served as hafting
elements. Possible evidence of such use as tangs includes
the presence of significant modification on the end oppo-
site the burin and breakage. As indicated in Table 6,
modification classifiable as formal tools and breakage is
more common on medial and lateral burins than on trans-
verse burins in all assemblages studied. This difference is
most pronounced for burins from the Wadi al-Hasa sites
and from the Warwasi Zarzian assemblage, but is also
apparent in the Warwasi Baradostian assemblage. As noted
above, the length of spalling for medial and lateral burins
could be controlled by retouching a notch at the point
where spalling should stop. This could be as effective for
controlling tang length as for controlling facet length for
other purposes. This retouch is much more common on
Wadi al-Hasa and Zarzian Warwasi burins than on Bara-
dostian Warwasi burins (see above).

Finally, the lengths of broken burins should approximate
socket or slot depth for hafts in a given assemblage. As
such they should be more or less equivalent to the lengths
of the burinated portion of other burin tangs (i.e., burins

with tools on the opposite ends) and to the tang lengths of
other spent, hafted tools, such as endscrapers. As shown in
Figure 10, this tends to be the case.

Discussion

Evidence has been presented in support of several alter-
native hypotheses for the functional significance of burins,
but no single suggested function appears to be the primary
use for these artifacts. One could conclude from this that
burins, like many lithic artfacts, were multi-functional
tools. The diversity of functions discussed above—engrav-
ing tools, general purpose cutting/scraping tools, cores,
and tangs—encompasses nearly the entire range of func-
tions for lithic artifacts, however.

Given this extraordinary functional range, it is impor-
tant to remember that the fundamental morphological
criterion for classifying a chipped stone artifact as a burin is
simply the removal of a burin spall from the edge of a blade
or flake. That is to say, a burin is defined only by the way in
which mass is removed from the edge of a blade or flake.

Figure 10. Comparison of burins and endscrapers from the Wadi al-
Hasa sites. Notches on box plots indicates 95% confidence intervals
around the medians.
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Table 6. Modification and breakage on medial/lateral and transverse burins.

Tool or break Plain

Site and burin class »n % n % Total
Ain al-Buhira

medial /lateral 36 36 65 64 101

transverse 2 29 5 71 7

other 2 40 3 60 5
Yutil al-Hasa

medial /lateral 8 44 10 56 18

transverse 0 0 4 100 4
Zarzian

medial /lateral 19 53 17 47 36

transverse 3 25 9 75 12
Baradostian

medial /lateral 57 22 198 78 255

transverse 6 15 34 85 40

Expanding on Noone’s (1934: 91) observation that the
diversity of the forms included in the typological class of
burins leads to a fuzzy boundary with other tool classes,
and on Gidding’s (1964: 211) comment that the use of
the term burin does not necessarily imply similar function,
we suggest that this technique for edge mass removal has
little to do with the use to which the blade, flake, or spall
was ultimately put. That is, burination, like retouch, served
simply as a technique for edge reduction and modification.
Both burination and retouch can produce pointed engrav-
ing tools. Both techniques can produce general-purpose
cutting /scraping tools. Both can be employed to fashion
hafting elements for tools.

Given the evidence presented above, we question the
widespread assumption that burins are primarily a class of
engraving tools for working other materials. Furthermore,
archaeologists should reconsider the inclusion of burins in
lithic typologies at the same analytical level as such artifacts
as endscrapers, perforators, sidescrapers, and notches.
Whether intentionally shaped or the end-product of a
use/rejuvenation process, these latter artifacts are all re-
touch-modified, and the classes reflect some degree of
specificity in function or amount of use. Burinated “tools”
could be subdivided in the same way—a “burin graver,”
“burin scraper,” or “burin core,” for example. Burins as a
group, however, should be considered systematically
equivalent to retouched tools as a group rather than to a
particular subclass of retouched tools. In fact, burin tools
might be better classed with their retouched counterparts
in cases where function is an important analytical goal,
although this presents problems in identifying function on
the basis of macromorphology (see below)—problems
shared by retouched tools (e.g., Barton 1991).

Redefining burination as a reduction technique rather

than a tool class raises the question of its high frequency in
the Upper DPaleolithic. Burination appears sporadically
from the Lower Paleolithic onwards, but only becomes
significant with the beginning of the Upper Paleolithic.
This has been interpreted to signal the diversification of
Upper Paleolithic tool kits by increased working of bone,
antler, and wood, and has been linked to increased mental
or symbolic capabilities of modern Homo sapiens (e.g.,
Aiello 1993: 83; Clark 1983: 7-8; Klein 1989: 311;
Trinkaus 1986: 202). This explanation is no longer tenable
if burination is simply a technique of edge reduction.
Nevertheless, the increase in burin frequency in some
Upper Paleolithic assemblages is real. We suggest that this
pattern can be explained by examining the circumstances
in which burination can serve as a viable, or even desirable,
alternative to retouch for edge reduction.

Spall fractures initiated on convex-edged flakes will tend
to exit the edge soon after initiation, producing short spalls
and modifying only short edge segments. On the longer,
straighter edges of prismatic blades (and Levallois points)
spall fractures can travel a greater distance. Consequently,
burination can modify a much longer length of a blade
edge than of a flake edge. Burination is thus much more
useful as an edge reduction technique in an assemblage
that includes blades compared to one containing only
flakes.

In blade assemblages, burination even may be preferable
to retouch in some circumstances. In order to modify the
lateral edge of a blade using retouch, force must be applied
repeatedly to the blade in the transverse dimension. Be-
cause a narrow blade is most susceptible to transverse
snaps, there is a significant risk of breaking a blade during
lateral retouch. Notably, lateral retouch, with the excep-
tion of backing, is so infrequent in blade assemblages as to
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have been relegated to a very minor role in most widely-
used Upper Paleolithic typologies.

In contrast, in modifying a blade edge via burination,
force is applied at the distal or proximal end and along the
long axis of the piece. This is the strongest dimension of a
blade. With the exception of backing, most retouch found
in blade assemblages also is applied in this dimension,
forming such tools as endscrapers, truncations, and perfo-
rators.

In addition to reducing the risk of breakage during
lateral edge modification, burination also may be a more
efficient means of moditving the lateral edges of blades.
Numerous caretul impacts are required to modify a long
blade edge. The same edge can be modified by the removal
of a single burin spall. This would be especially advanta-
geous for resharpening lateral-edge cutting/scraping tools
and for rapidly reducing blade edges for mounting in a
socketed hatft.

With respect to this latter point, there seems to be an
increase in the frequency of hafted tools beginning in the
Upper Paleolithic. The coeval increase in burin frequency
may be a reflection of this trend. Notably, lithic assem-
blages containing blades, regardless of their chronological
placement, generally exhibit one of two major reduction
patterns. Either they contain high frequencies of backed
blades (e.g., Amudian [Jelinek 1982: 1374 ], Howeison’s
Poort [Singer and Wymer 1982: 95-104], Zarzian [Ol-
szewski 1993b]), or high frequencies of burins (e.g., Pre-
Aurignacian [Jelinek 1982; Rust 1950], and various Aurig-
nacian facies [Gilead 1991; Hahn 1970, 1972]). These
forms may represent alternative ways of preparing blades
for hafting. Ironically, the presence of burins may indeed
be related to the greater use of non-lithic materials such as
bone, antler, or wood, not because burins were necessarily
used to work these materials, but because they were hafted
in these materials.

Finally, repeated burination seems an efficient way to
produce small bladelets of standardized proportions from
a flake or blade. Such a flake or blade would be highly
portable and could serve as both a multipurpose process-
ing tool and a source of bladelets for compound tools. This
could be especially advantageous under conditions of high
mobility and/or low availability of lithic resources.

Conclusions

Burins have long been considered to have served pri-
marily as tools for engraving or grooving. Our analysis of
burins from three late Pleistocene sites, however, supports
a number of recent studies in suggesting that burins also
served a wide variety of other functions. This functional
diversity has led us to propose that burination served as an

alternative technique to retouch for modifying or remov-
ing material (i.e., spalls) from the edges of flakes and,
especially, blades. Burination is most effective in this way
when practiced on long, straight edges such as are found
on prismatic blades, and less commonly on lamellar flakes
and Levallois points. This technological characteristic
more likely explains the increased frequency of burins in
Upper Paleolithic and later lithic industries than does a
postulated increase in the working of non-lithic materials.

The model presented here necessitates a reconsideration
of the interpretation of morphological diversity among
burins. It is generally assumed by many archacologists that
variability in burin morphology is primarily stylistic in
origin—that is, representing culturally determined variants
of more or less functionally-equivalent tools. As such,
burins are widely used as markers of temporal change and
cultural identity.

We suggest, however, that there is considerable func-
tional diversity among stone artifacts reduced by burina-
tion. Hence, morphological variability likely relates as
much or more to functional and technological factors as to
style. As with retouched artifacts, burins could be, and
probably often were, multi-functional, making specific in-
terpretation difficult. Nevertheless, there are a number of
commonly-recurring burin morphologies that often may
be the end result of similar trajectories of manufacture, use,
and maintenance. Given these caveats, we think it would
be useful to offer a reinterpretation of widely recognized
burin classes in the context of the model presented here.

Polyhedral burins often may have been bladelet cores,
especially where they are found in higher frequencies and
in assemblages that also contain microliths. A low inci-
dence of breakage, and lack of burin-end and facet-edge
damage or modification could also help to identity such
“burin cores.”

Multiple tool burins (e.g., burin/endscrapers, burin/
perforators, or burin/truncations) probably represent
tangs. In assemblages where these forms are more com-
mon, broken burins (especially dihedral and angle burins)
also may be tangs. Such pieces could help to monitor lithic
tool hafting.

Dihedral and angle burins also may have served as
general purpose cutting /scraping tools. Forms with longer
facet edges, on otherwise unmodified blanks, are perhaps
more likely to have functioned in this way. Such “burin
scrapers” also might be recognized by the presence of use
damage on facet edges and retouch at facet bases. Macro-
scopic use damage may be minimal, however, and both
facet edge damage and facet base retouch could also occur
on burin tangs. Furthermore, angle burins on truncations
have been interpreted as bladelet cores in the Neolithic of



sw Asia (Finlayson and Betts 1990; Gaussen and Gaussen
1965); both angle and dihedral burins also may have
served as cores in other circumstances.

Transverse burins, by default, are more likely to repre-
sent engraving tools—being less suitable for tangs or “bu-
rin scrapers.” Polyhedral transverse burins (carinated bu-
rins, for example) are equally likely to have been cores,
however. Dihedral and angle burins could, and almost
certainly did, serve as engraving or grooving tools. Those
with short facet edges are, by default, more likely to have
been such tools. It may be difficult, however, to separate
“burin gravers” from other burin tools on the basis of
macromorphology alone, without recourse to microwear
studies. In fact, the frequencies of worked bone or antler,
or of engraved artwork, are probably better monitors of
such activities than are burins.

Although burins are but one of many lithic artifact
classes, and often are a numerically minor component of
many assemblages, they have gained a significance dispro-
portionate to their frequency in the systematics of, and
interpretive frameworks for, Paleolithic assemblages. Nev-
certheless, the more they have been studied, the more
enigmatic they have become with respect to function and
the meaning of morphological variability. By developing an
interpretive model that integrates the diverse results of
numerous functional studies and provides explanations for
variability in the form and spatial /temporal distribution of
burins, we hope to further the interpretation of Paleolithic
assemblages and, ultimately, the understanding of the peo-
ple that made and used them.
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