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ON THE MORPHOLOGY, CHRONOLOGY,
AND PHYLOGENY OF TRIANGULAR LITHIC
INSETS BETWEEN 20 AND 14 KA CALBP

IN WESTERN AND CENTRAL EUROPE

ABSTRACT: There is a long-standing debate about triangular lithic implements - particularly those referred to as
scalene bladelets and scalene triangles - occurring in Western and Central European assemblages roughly between
20 and 14 ka calBP. By and large, the debate revolves around three key questions, namely the morphological
distinctiveness, chronological significance, and phylogenetic relation of these two groups of objects. Within this triangle
of dissent, most discrepancies seem to spring from an amalgamation of inappropriate analytical categories, poor
chronological control, and untested assumptions on the evolution of material culture. This paper reviews the available
evidence from assemblages with triangular lithic implements to strengthen their morphological distinction, sharpen
the chronological resolution, and test ideas about the cultural evolution of triangular lithic insets during the period in
question. It is found that scalene bladelets predominantly occur between 19 and 16 ka calBP. There also seems to be
a microlithic variant occurring between 16 and 15.5 ka calBP. Scalene triangles, on the other hand, seem to be much
more chronologically restricted and to have been in us for a rather short period of time at around 16 ka calBP. Scalene
triangles are found to be most likely phylogenetically unrelated to scalene bladelets. While the former probably served
as lateral insets, the latter seem to be more convincingly interpreted as frontal insets. As such, they can be seen as
a variant of shouldered points, which bridges the gap between the shouldered points of the Badegoulian and early
Upper Magdalenian.
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1. INTRODUCTION - TRADITIONAL VIEWS
AND CURRENT QUESTIONS

The history of research on triangular lithic implements
in Upper Palaeolithic assemblages starts with
a nomenclatorial confusion. In 1934, J. Bouyssonie,
L. Lejeune, and J.-F. Perol presented short and stout
scalene triangles from Puy de Lacan at the Congreés
préhistorique de Périgeux (Bouyssonie eral. 1935,
Demars, Laurent 1989). In the same year, D. Peyrony
proposed a new archaeostratigraphic unit at the
Congrés des Sociétés savants de Paris named
"Magdalénien a triangles scaléne" (Peyrony 1936).
However, the eponymous artefacts Peyrony showed
were morphologically different, i.e. more slender and
elongated than those presented by Bouyssonie and his
colleagues. Despite some efforts to the contrary (e.g.
Cheynier 1951), the thus introduced definitional
fuzziness was still plaguing analyses more than 20 years
later, when terms such as (triangular) bevelled
bladelets, obliquely truncated blade(let), or (typical)
scalene triangles were in use. Here the same words
have been applied to different morphologies, just as
much as similar morphologies were named differently
(Couchard 1960). In the typological lists for the Upper
Palaeolithic, no distinction was made and only
"triangles" (Nr. 79) are listed (Sonneville-Bordes,
Perrot 1956: 552). In 1965, Cheynier tried to solve this
issue by proposing Kidder's unofficial label "pike
heads" (tétes de brochet) as a new term for slender and
elongated backed bladelets with an oblique distal
truncation. Cheynier stressed that when put on the
ventral face, the retouched side is usually situated left
and the back can show a clear concave bending before
transitioning into the truncation (Cheynier 1965: 318).
Today, these pieces are usually referred to as scalene
bladelets, whereas the short and stout triangles are
called scalene triangles (Demars, Laurent 1989). But
then again, terms such as "elongated scalene triangles”
(triangles scalenes allongés, Langlais 2007), which
morphologically seem to be smaller variants of scalene
bladelets, or "points with obliquely truncated base"
(pointes a base tronquée oblique, ibid.), which can be
an upside-down reading of scalene bladelets, appear to
complicate a systematics for triangular lithic
implements.

As for the chronology of these triangular pieces, the
confusion set in later, presumable partly also due to
nomenclatorial misunderstandings. With no claim to
completeness, the following overview shall highlight
the debate in exemplary fashion. Peyrony (1936), who
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apparently did not distinguish between different
triangular morphologies, considered his "Magdalénien
a triangles scalene" to be contemporaneous with
Breuil's "Magdalénien II" based on his observations at
the rock shelter of Laugerie-Haute. At Puy-de-Lacan, L.
and H. Kidder (1936: 23) observed that slender scalene
bladelets (which they referred to as scalene triangles)
were only found in the lower part of the stratigraphy,
whereas short scalene triangles occurred in the upper
part. The thus established posteriority of scalene
triangles to scalene bladelets did not go unchallenged.
D. de Sonneville-Bordes (1960) stated that scalene
bladelets are older than scalene triangles but saw an
insecure chronological position for the latter. She also
stressed a later re-appearance at the end of the
Magdalenian and concluded that lithic triangles are
a normal part of the Magdalenian tool kit with
diachronically strongly varying quantities. Hock
(2000), who did not distinguish between different
morphologies, found that triangles have no chronological
significance whatsoever. Recently, Langlais et al.
(2016) have suggested an age of 19-17.5(16) ka calBP
for scalene bladelets and 16.5-14 ka calBP for scalene
triangles.

Assuming a posteriority of scalene triangles to
scalene bladelets and presumably led by superficial
morphological similarities, Cheynier (1965: 320)
proposed that scalene triangles directly evolved from
scalene bladelets, which was reinforced by Demars
and Laurent (1989: 108). This hypothesis was
readily accepted, but has never been put to test.
Morphological similarity and chronological
consecutiveness alone, however, are not sufficient to
establish phylogenetic relation in the evolution of
material culture.

To contribute to the debate, this paper presents
a critical review of the available evidence from
assemblages with triangular lithic implements to
strengthen the morphological distinction, sharpen the
chronological resolution, and test ideas about the
cultural evolution of triangular lithic insets between
20 and 14 ka calBP. To this end, a three-step approach
is taken. First, current definitions of scalene bladelets
and scalene triangles are reviewed to aim for
a mutually exclusive set of properties. Second,
a critical review of available “C-dates for assemblages
with triangular insets is performed. Third, criteria
considered necessary to claim a phylogenetic relation
are put forward and used to test the hypothesis of
a direct evolution from scalene bladelets to scalene
triangles.
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2. MATERIAL AND METHOD

The following analyses are based on 80 assemblages
with triangular lithic implements that show an obtuse
angle between two retouched edges. There is a number
of other triangular forms occasionally reported from
assemblages between 20 and 14 ka calBP. These forms
show a right or acute angle between the retouched
edges. These pieces are excluded from discussion for
two reasons. First, these artefacts likely have a different
function than scalene bladelets and scalene triangles
(see discussion in 3.1). Second, these forms become
particularly numerous during the Mesolithic. When
they occur in longer stratigraphies, an admixture often
cannot be excluded with certainty.

2.1 Strengthening the morphological and functional dis-
tinction between scalene bladelets and scalene triangles

The systematics for triangular lithic implements is,
in its current state, not suitable to properly capture and
describe the morphological variability of this group of
objects in an orderly fashion. As an attempt to reduce
and structure the still confusion pluralism of
overlapping and redundant terms, a first distinction is
based on morphological observations. To further
include functional arguments, the suitability of scalene
bladelets and scalene triangles for either lateral or
frontal hafting will be evaluated.

2.2 Sharpening the chronological resolution
The chronological analysis is based on 167 “C-dates
from 42 assemblages. Here, the majority relates to
assemblages with scalene bladelets (137 dates from 39
assemblages), whereas for scalene triangles only 20
dates from 3 assemblages are available. For the earliest
occurrence of barbed points, the assumed successors
of composite points with triangualr insets, 10 diretly
directly dated specimens from 7 assemblages have been
selected. Since it is the aim of the following review to
sharpen the chronological position of scalene bladelets
and scalene triangles, it is crucial to rigorously
eliminate all potential noise and stray signals in order
to obtain a clear picture that is diagnostically
conclusive (cf. Maier et al. 2020). Thus every date is
assessed singly and excluded from further
consideration if it shows:
1 a standard deviation larger than 1.5% of the
measured “C-age
2 conflict with AMS date(s); when conventional dates
are in conflict with AMS dates, AMS dates are
being preferred

3 conflict with date(s) on humanly modified pieces
from same layer; when dates on non-modified
material are in conflict with dates from humanly
modified material, the latter are being preferred.
Being humanly modified, however, does not
constitute in itself a reliable argument that the dated
material is truly related to the occupation of interest
but excludes non-human agency

4 poor sample quality; e.g. low CO, or collagen
content, bulk sample, unfortunately not always
stated

5 a contradictory value with other date(s) from the
same layer or with regard to the overall dating
throughout the stratigraphy. In case of two
contradictory values from the same layer, both were
excluded if there were no other arguments (see 1-4)
against one of the dates. Otherwise, single dates
would be given too much weight, because the
possibility for contradiction is not given (see point
6)

6 to be a single date. To be sure, single dates can give
reliable age estimates of the event in question.
However, single dates from potential palimpsest
assemblages or sites with long stratigraphies are
also difficult to assess in terms of their reliability
and relation to the event in question. In order to
warrant a maximum chronological control, single
dates are excluded for the construction of
a chronological framework

7 a context with strong signs of stratigraphic mixing;
i.e. artefacts characteristic of older and younger
phases occurring together in the same assemblages.
7a admixture with younger material, 7b admixture
with older material

8 questionable relations to the specific occupation
with items to be dated; i.e. if it is unclear if the dated
object relates to the occupation during which the
items of interest have been discarded

9 aslight offset to the younger in comparison to other
dates from the same layer that cannot be averaged.
If two dates do not differ strongly and are not
different with regard to points 1-4, the older value
is given preference, since contamination to the
younger is much more likely than to the older.

10 to be outside the range of all other dates of artefacts
with the same morphological traits

11 to be an outlier with regard to the entire set of dates
for the item in question after review

Of the remaining dates, we calculate weighted
averages when possible, using CalPal-2014 (Weninger
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et al. 2014) to assess the length of the periods during
which scalene bladelets and scalene triangles have been
in use. In order to assess the duration of the
phenomena under study in calendar years, we only use
calibrated dates before present throughout the text (for
the uncalibrated measurements see Table 2). All dates
are calibrated using the IntCall3 calibration curve
(Reimer et al. 2013) as implemented in CalPal-2014
(Weninger et al. 2014).

To be sure, an exclusion of dates by this review
protocol does not automatically imply that these dates
must be dismissed completely. Dates with a large
standard deviation, for instance, can cover the period
of interest somewhere in their range. They are,
however, unsuited to build up a chronological
framework.

2.3 Testing phylogenetic relation

Phylogenetic relation is established by showing that
two traits in two different objects are homologous.
However, to date it is impossible to give a sufficient
condition which unequivocally establishes a homologous
relation between two artefacts. For the moment, the
approach thus aims at minimizing the possibility that
two traits are analogous. Therefore, it is necessary to
formulate a number of conditions that must be met to
consider two traits non-analogous. It needs to be
stressed that the following conditions are neither all
singly necessary nor jointly sufficient to state
a homologous relation between two artefacts.
Nevertheless, violating one of them should result in
dismissing the hypothesis of phylogenetic relation in
order to warrant a conservative approach.
1. Morphological and structural similarity

Two homologous traits are not necessarily
morphologically similar. However, in the absence of an
independent source of information on descent (e.g.
genetic analysis), morphological similarity is
prerequisite to assume a phylogenetic relation, much
as in Palaeontological research. This is based on the
assumption that evolution takes place in small-scale,
incremental steps, because when faced with change in
one part, the functionality of the whole system has to
be warranted (Simpson 1944). Changes in organs must
not hamper the functionality of the entire organism
and changes in projectiles must not hamper the
functionality of the entire hunting strategy. In the same
logic, it has to be assumed that morphological changes
within a class of objects (e.g. lithic points) are much
more common than the loss and subsequent re-
invention of this object class.
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2. Functional similarity

Objects in a homologous relation should be found
in very similar functional contexts to prevent the
functionality of the larger system from failure. As
morphological similarity, functional similarity is not
necessary for a homologous relation, but it helps
making analogous relations unlikely. Morphologically
very similar objects can have very different functions,
such as specific bladelet cores and tools for grooving,
which are both labelled burins and whose similarity is
likely of rather analogous nature.
3. Temporal proximity

In order to assume a homologous relation between
two traits, they should follow one another closely in
time. This is because phylogenetic relation requires
a continuous chain of succession. The larger the
temporal gap between two similar observations, the
more likely is an analogous relation. Solutrean and
Clovis bifacial points, for instance, are separated by
roughly 10 ka and therefore are most probably
analogous to one another.
4. Spatial proximity

Much as temporal proximity, spatial proximity is
a condition to assume a phylogenetic relation. This is
because growing distances renders continuous
succession increasingly unlikely. The occurrence of
pyramids in Africa and America is an example of
similar objects which occur far from each other and
are most probably analogous phenomena.

3. RESULTS

3.1 Morphological and functional distinction

Scalene bladelets and scalene triangles differ by
a number of properties (Figure I, Table I). Scalene
bladelets regularly show a straight to slightly concave
retouched longer leg transitioning into a likewise
retouched shorter leg at an angle usually around 140°
£10°. The length ratio between the long and the short
leg is usually 3 : 1 or higher. The short leg is straight
or slightly convex but usually never concave. The third
and usually unretouched edge meets the short leg in
a point which is often located towards the longitudinal
axis of the piece. This is either achieved by a short,
slight retouch or given by the initial shape of the
unretouched edge. The long leg converges with the
unretouched edge either in a point or in a blunt end.
Scalene triangles, on the other hand, regularly show
a straight to slightly concave retouched longer leg
transitioning into the shorter leg at an angle usually
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around 120° £10°. The length ratio between the long
and the short leg is usually 2 : 1. The short leg is usually
clearly concave and sometimes straight but not convex.
The third edge regularly shows a denticulation and
meets the short and the long leg in a point. The point
with the short leg is often designed in a way that
amplifies its position away from the longitudinal axis
of the piece. Scalene triangles usually occur in
considerably higher numbers than scalene bladelets in
their respective assemblages.

Within the group of scalene bladelets, a microlithic
variant with lengths at around and below 20 mm can
be distinguished. It is mainly found in the Cantabrian
area and seems to represent a late development (see
3.2).

How do these observations conform to expectations
towards frontally and laterally hafted insets, i.e. points
and barbs? Frontally hafted, pointed projectiles receive
most of the impact energy via the point. The point,

therefore, has to be rather stable to avoid breakage at
impact without penetration. The short leg forming one
side of the point should thus be straight or slightly
convex. It should, however, not be concave, since the
material reduction of a concave retouch reduces the
stability of the point. For barbs, on the other hand, the
shorter leg should preferentially be concave, since this
enhances its function. A convex shape, in contrast,
impedes it. For points, the angle between the short and
the long leg should allow for the short leg to form
a point with the unretouched edge more or less on-axis
with the longitudinal axis of the piece. Therefore, the
angle should be obtuse. However, the obtuser the angle
gets, the longer the short leg becomes, and the more
pointed and fragile the tip will be. A compromise
between off-axis avoidance and a robust tip seems to
be achieved with an angle at around 140°. A too
pronounced lengthening of the tip can also be avoided
by a slight curvature of the unretouched edge. Such

a a a
a a a
3 b b b
b b aﬂ
b a
ab=15 ab=15 ab=13 ab=13 ab=13 ab=1:2
a = 140° a = 140° a=140° g=130° a=130° a=120°
1 2 3 4 5 6

FIGURE 1: Morphological properties of scalene bladelets (1-5, 2 and 5 are microlithic variants) and scalene triangles (6).
a: short leg, b: long leg, a: angle long/short leg, opposite of a: third edge.

TABLE 1: Morphological differences of scalene bladelets and scalene triangles in relation to expectations of frontally and

laterally hafted tools. For nomenclature compare Figure 1.

Scalene bladelets Scalene triangles Frontal hafting Lateral hafting
Angle long/short leg 140° £10° 120° £10° 130-150° 110-130°
Short leg straight/convex concave/straight straight/convex concave/straight
Point third edge/short leg towards longitudinal off-axis towards longitudinal off-axis

axis axis
Contact third edge/long leg variable point variable point
Ratio long to short leg > 3:1 2:1 long short
Numbers per assemblage lower higher lower higher
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a curvature, either by retouch or by the natural shape
of the blank, can regularly be observed for scalene
bladelets. For barbs, the angle between the long and
the short leg should be larger than 90° to assure its
functionality. However, increasing this angle and
keeping a length ration of 2 : 1 between the legs results
in a decrease of the distance between the vertex
between the short and long leg and the opposite,
unretouched side. Such a decrease will make the barb
narrower and more slender. This effect eventually
decreases both the mechanical robustness and the
distance with which the barb can protrude from the
shaft. Given that hafting with birch tar or other
adhesives seems likely, a certain protrusion of the barb
is, however, necessary to warrant its functionality. To
mediate between both requirements, an angle between
110° and 130° seems optimal. A concave retouch of the
smaller leg further optimizes function at less obtuse
angles. While a projectile usually has a single frontal
inset, it can carry several lateral insets. To allow for
more barbs per centimetre shaft, the long leg should
be as short as possible, while still providing enough
contact area for hafting. Laterally hafted pieces are
thus expected to show a rather low long to short leg
ratio. A high long to short leg ratio, to the contrary, is
advantageous for frontally hafted pieces to prevent the
inset from breaking away laterally at impact. If attached
laterally, the convergence of the long leg and the
unretouched edge should take the form of a point to
avoid unwanted protruding. If inserted frontally, the
morphology of this convergence is of lesser importance
and can be pointed or blunt.

Eventually, it seems that the morphological
properties of scalene bladelets indicate frontal hafting,
whereas those of scalene triangles rather speak in
favour of lateral hafting. The fact that scalene triangles
usually occur in considerably higher numbers
compared to scalene bladelets signals lateral hafting
and thus corroborates this notion. The microlithic
variant of scalene bladelets seems only functional when
hafted frontally, probably on very light projectiles. Due
to their extremely reduced width, they would vanish
into the hafting adhesive making a lateral hafting rather
unlikely. However, their considerably higher numbers
compared to larger scalene bladelets may also indicate
an entirely different use.

3.2 Chronology

When plotting all available radiocarbon dates for
assemblages with scalene bladelets, scalene triangles,
and barbed points (Figure 2a), it seems that scalene
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bladelets occur throughout a period of roughly 9000
years between 22 and 13 ka calBP. Scalene triangles
appear a little later between 18.5 and 15.5 ka calBP and
reappear between 14 and 13.5 ka calBP. Directly dated
barbed points occur from about 15.8 ka calBP
onwards. After reviewing the available radiocarbon
data according to the criteria listed in 2.2 (see Table
2), the chronological pattern changes significantly
(Figure 2b). The occurrence of scalene bladelets now
appears to be limited to the period between 19 and 16
ka calBP. For scalene triangles, only the dates from
Kniegrotte and Dzierzystaw 35 withstand a critical
evaluation and can be further aggregated to weighted
averages. Admittedly, the data basis for scalene
triangles is rather weak and it is well possible that
future research will alter the picture significantly.
However, based on the currently available dates, it
seems that scalene triangles are a rather short-lived
phenomenon at around 16 ka calBP. Moreover, they
seem to overlap only briefly with scalene bladelets and
disappear with the advent of barbed points. For the
latter, the picture does not change. The above-
mentioned microlithic variant of scalene bladelets can
be separated also chronologically from the larger
variant(s) and seems to occur between 16 and 15.5 ka
calBP. They thus seem to post-date the use-period of
their larger counterparts.

3.3 Phylogenetic relations

The assessment of a potential phylogenetic relation
between scalene bladelets and scalene triangles
according to the criteria stated above (see 2.3) gives
the following results.

With regard to the revised radiocarbon dates, it can
be stated that scalene triangles follow close upon
scalene bladelets. From a chronological point of view,
a phylogenetic relation thus seems possible. Moreover,
scalene bladelets are morphologically similar to scalene
triangles and it is their temporal succession and
morphological resemblance which is probably at the
root of their assumed phylogenetic relation. However,
upon a closer look, the morphological similarity seems
rather superficial. Without repeating the arguments
given above (for details see 3.1), it has to be concluded
that scalene bladelets are morphologically and
functionally different from scalene triangles. It thus
seems that their similarity is of analogous rather than
homologous nature. The amount of scalene bladelets
and scalene triangles of 81 assemblages is mapped in
Figure 3. It becomes clear that scalene bladelets in both
their large and microlithic variant have a clear focus in
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FIGURE 2: Radiocarbon dates for scalene bladelets, scalen
uncalibrated dates and references see Table 2). Calibration
2014).

the Franco-Cantabrian region. The distribution pattern
of scalene triangles, however, differs strongly. Virtually
all sites are located north-east of the Tarn and Garonne
rivers and in comparison to scalene bladelets, there is
a significant occurrence in Central Europe. This spatial
pattern indicates only weak overlap between the

e triangle and barbed points before (a) and after (b) review (for
with IntCall3 as implemented in CalPal-2014 (Weninger et al.

distribution areas of scalene bladelets and scalene
triangles. Basically, the criterion of spatial proximity is
thus met. Howeyver, the pronounced differences in the
spatial distribution, which rather highlights segregation,
cast doubts about a continuous succession between the
two kinds of triangular insets.
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On the morphology, chronology, and phylogeny of triangular lithic insets between 20 and 14 ka calBP

in Western and Central Europe
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On the morphology, chronology, and phylogeny of triangular lithic insets between 20 and 14 ka calBP

in Western and Central Europe

Eventually, it can be stated that despite
a superficial morphological similarity and a clear
temporal proximity, the criterion of spatial proximity
is only partly met. Most important, however, is the
finding that scalene bladelets and scalene triangles,
on closer examination, differ strongly from one
another with regard to morphology and, likely,
function. Thus, it has to be concluded that scalene
bladelets and scalene triangles are probably
phylogenetically unrelated.

4. DISCUSSION

In the following, two aspects of the results shall be
discussed in more detail. First, the outcome of the
chronological review is tested against the evidence
from typologically dated assemblages. Afterwards, the
finding that scalene bladelets and scalene triangles are
probably phylogenetically unrelated is discussed and
an alternative view is presented.

4.1 Assemblages with triangular implements and their
chronological signals

This section compares the findings of the revised
radiocarbon chronology to the typology-based
chronological attribution of 81 sites yielding assemblages
with triangular implements. Here, an attribution of
assemblages containing scalene bladelets to the Middle
Magdalenian or Magdalenian II and III is seen as in line
with the findings from the revised radiocarbon
chronology. The same applies to assemblages with
scalene triangles attributed to the Late Middle
Magdalenian or Magdalenian III. Those assemblages
with a divergent attribution are critically assessed with
regard to the morphology of the triangular pieces in
question, their stratigraphic integrity, and argumentative
capacity in terms of chronology. To be sure, also those
assemblages corroborating the findings of the
chronological review eventually require a thorough
discussion. Additionally, it needs to be stressed that
several assemblages are attributed to a Middle
Magdalenian (or Magdalenian II and III) exactly

T

=

3 : e ll-:-:'r‘
o
o3}

FIGURE 4: 1-2, Shouldered points between 23.5 and 20 ka calBP (Cuzoul de Vers, layers 20 and 21, Ducasse 2010); 3-6,
scalene bladelet variant of shouldered points between 19 and 16 ka calBP (3: Laugerie-Haute; 4: Chair-a-Calvin; 5: Abri
Lafaye; 6: Puy-de-Lacan; Hock 2000); 7-8, shouldered points at around 16 ka calBP (7: Abri Morin, Lenoir 2003; 8: Duruthy
c3, Langlais 2007); 9-19, scalene triangles (9-11: Puy-de-Lacan; 12-13: Garrigue; 14-16: Crabillat; 17-19: Kniegrotte; Hock
2000).
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because of the presence of scalene bladelets or triangles.
Such an attribution is thus not a chronological argument
in itself, but merely indicates that no artefacts
contradicting such an attribution are present in the
assemblages. Having that said and given the aim of this
section, emphasis is given to the divergent attributions.
Large parts of this review are based on the works
of Hock (2000) and Langlais (2007), who provide
thorough reviews and analyses of assemblages with
triangular lithic implements, to which the reader is
referred for more details. Here only those information
relevant for an assessment of the integrity and
chronology of the assemblages will be stated.

Abauntz, Cueva de: Two triangular pieces have been
recorded in the Magdalenian layer together with
organic points with lateral grooves. The assemblage is
assigned to the Middle Magdalenian (Hock 2000).
However, no drawings have been available and the “C-
dates indicate Middle and Upper Magdalenian
components (7able 2).

Abzac, Grotte d': There is a single triangular
artefact reported from a raclette-bearing layer from
Abzac (Hock 2000). However, the 40 mm long and
10 mm wide piece shows an angle between the short
and the long leg of around 105°. The artefact is
morphologically very different from scalene bladelets
or triangles and thus cannot be considered.

Aitzbitartre IV, Cueve de: The Magdalenian layer
probably yielded two levels, which are, however,
recorded together and contain three scalene bladelets
(Hock 2000). Since the integrity of the assemblage is
doubtful, it cannot be used for a chronological
assessment.

Alonsé, Cova: There is a scalene bladelet reported
from this site (Langlais 2013). Two “C-dates give an
average date of roughly 18.1 ka calBP.

Baume-Loire I, Abri de: Four triangular pieces are
reported from a Late Magdalenian assemblage with
backed points from Baume-Loire I (Hock 2000). One
fragmented piece does not resemble a triangle at all.
A second fragment is rather large and might belong to
an angled backed point. Two pieces resemble scalene
bladelets, but are rather thin and with an angle at around
125° well within the spectrum of obliquely truncated
backed bladelets. They thus cannot be considered.

Bellet: Two long scalene bladelets are reported from
an assemblage attributed to the Lower Magdalenian
(Hock 2000).

Belvis, Cauna de: There are 137 scalene bladelets of
the microlithic variant (Langalis 2007) reported from

180

Andreas Maier

an assemblage roughly dated to 15.7 ka calBP (see
Table 2).

Benet, Sant: This collection contains 189 triangular
pieces described as scalene bladelets and attributed to
a Middle Magdalenian (Langlais 2007). With regard
to their small dimensions and high numbers, they
might also belong to the younger, microlithic variant.

Birseck-Ermitage: The Magdalenian assemblage
contains 13 scalene triangles (Hock 2000). Two “C-
dates gave results of around 13.7 ka calBP, indicating
admixture with younger finds. Thus, the assemblage
cannot be used to determine the chronological position
of scalene triangles.

Bize, Grotte de Grande: Two scalene bladelets are
reported, which are associated with baguettes demi-
rondes and organic projectiles with longitudinal
grooves attributed to the Middle Magdalenian (Hock
2000).

Blanchisserie: Two scalene bladelets are reported
from a layer attributed to a Magdalenian II (Onoratini
etal 1996: 26).

Bois-Ragot, Grotte du: One triangle is reported for
the upper of two Final Magdalenian layers (Hock
2000). However, no drawing is available. Since this
piece occurs singly and cannot be assessed further, it
has no argumentative capacity in this discussion.

Bora Gran: The cave was excavated at many
attempts and mainly at an early date. The assemblage
assigned to an Upper Magdalenian (Langlais 2007)
likely has a strong palimpsest character and cannot be
used in a chronological discussion. Also, the depicted
pieces referred to as scalene bladelets are
morphologically different to those addressed in this
study.

Bourouilla: The assemblage B attributed to an
Upper Magdalenian contains triangular pieces
resembling those from Gare de Couze (Langlais 2007).
Since the triangles from Gare de Couze are
morphologically different from both scalene bladelets
and scalene triangles, this assemblage cannot be
considered in this discussions.

Caldas, Las: In Sala II, triangular artefacts are
reported from layers XI, XII, and XIII (Corchon-
Rodriguez et al. 2015). Three AMS dates place layers
XIII at 18.4, XII at 17.8, and XI at 16.6 ka calBP (7able
2). Much as at Parpall6 (see below) the morphological
variability of the triangular lithic artefacts is extremely
large.

Cancaude I, Grotte de: Eight scalene bladelets are
associated with self-barbed points, Lussac-Angle
points, double-beveled points, and fragments of
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baguettes demi-rondes. Additionally, fragments of
points decorated with raised humps and a pierced
hyoid bone (Sacchi 1986: 142 et seqq.) occur. The
organic artefacts are thus characteristic of a Middle
Magdalenian in both its older and younger phase.
A single radiocarbon date gives an age of about 17.3 ka
calBP (7able 2).

Cap-Blanc, Abri du: One artefact found at Cap-
Blanc is classified as triangle and together with
a baguette demi-ronde attributed to the Magdalenian
IIT (Hock 2000). The large laterally retouched piece,
however, has a morphology which neither allows
a classification as scalene bladelet nor as scalene
triangle. It is thus not considered in this discussion.

Castelmoron, Roche de: 139 triangular picces are
reported from an up to 100 cm thick colluvial,
reworked layer (Hock 2000). Judging from the
available drawings, the assemblage comprises scalenc
bladelets, scalene bladelets of the microlithic variant
as well as scalene triangles. Given the reworked
character of the sediments, the assemblage likely
represents a palimpsest and is thus unsuited for
chronological questions.

Cendres, Cueva de: After illicit digs had taken place
in the cave, an excavation in 1981 should assess the
amount of destruction and secure the profiles. The first
80 cm were recorded as strongly disturbed. Below lay
an about 60 cm thick horizon which contained, among
others, triangular implements and fragments of barbed
points (Hock 2000). The thickness of the horizon and
the contact to the disturbed layers calls the integrity of
the assemblage into question. Thus, it cannot be
considered.

Chair-a-Calvin, Abri de la: 12 scalene bladelets are
reported from a layer roughly dated to 19 ka calBP
(Hoéck 2000; Table 2).

Chariez-Guillotine: In a narrow crack below a terrace
accumulated eroded sediments, which were accessed by
a sondage in 1955. The small inventory yielded, among
others, three angled fragments and three small
triangular pieces (Hock 2000). Since the assemblage
represents a collection of artefacts eroded from the
surface above, its integrity is highly questionable and
a Mesolithic component cannot be ruled out. Thus it
cannot be considered for a chronological discussion.

Chez-Galou, Abri de: One scalene bladelet is
reported from an ensemble attributed typologically to
the Magdalenian V-VI (de Sonneville-Bordes 1960,
Hock 2000). However, given the early date of the
excavation, a palimpsest character of the assemblage is
highly liekly and it cannot be considered here.

Combe Cullier, Grotte de: Three scalene bladelets
are reported from an assemblage of an old excavation,
which is attributed and dated to the Middle
Magdalenian (Hock 2000; Table 2). Recent works have
confirmed an intact stratigraphic sequence with at least
13 scalene bladelets in layers 13b and 13c, 4 pieces in
layers 12 and 13a, and 6 pieces in layer 11 (Sécher
2017: 175-181, Fig. 76, 80, 81). There seems to be
a trend of the scalene baldest getting narrower from the
lower to the upper layers.

Conques, Les: The assemblage comprises single- and
double-bevelled based points, barbed points, and half-
round rods, as well as simple and truncated backed
bladelets, among which some might represent scalene
bladelets comparable to those from Cova Parco (Langlais
2007). Since the organic industry suggests an admixture
of Late Middle and Upper Magdalenian finds, this
assemblage cannot be used for a chronological discussion.

Crabillat, Abri de: The small assemblage of about
770 artefacts comprises 161 scalene triangles (Hock
2000). Given the presence of a baguette demi-ronde,
a late Middle Magdalenian age seems likely.

Cres, Le: The assemblage contains 161 scalene
bladelets, most of them extremely narrow, and is
attributed to the Middle Magdalenian (Langlais 2007).
Given their high numbers, dimensions, and general
resemblance to the pieces from Cova Parco,
a chronological position at around 15.7 ka calBP may
also be likely.

Duruthy, Abri de: Triangular artefacts have been
found in three levels (Hock 2000). The lowermost layer
5 yielded one scalene bladelet and is roughly dated to
17.2 ka calBP (Table 2). Layer 4, dated to roughly 17
ka calBP, yielded 3 pieces. With angles between the
short and the long leg at around 110°, they must be
considered questionable in their attribution to scalene
bladelets or scalene triangles. Layer 3 yielded 15 pieces
which are small and typologically different from
scalene bladelets in their microlithic variant. Here, an
intrusion of younger, potentially Mesolithic elements
is very likely. A date of around 13 ka calBP is - in any
case - clearly outside the Magdalenian range. Except
for the lower layer, the assemblages thus cannot be
considered.

Dzierzystaw 35: The open-air site has been
excavated in the 1990s and yielded a rich inventory
with a larger number of lithic triangles (Ginter ez al.
2005). “C-dates indicate an age of about 15.9 ka calBP
(Table 2).

Eitensheim-Windhohe: A single scalene bladelet is
reported from this surface collection which contains
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Upper Palaeolithic and Levallois material (Hock 2000).
As with all surface collections, it cannot be used for
chronological discussions.

Ekain: From layer VII, 19 scalene bladelets and 2
triangles are reported (Cazals, Langlais 2005). Since
radiocarbon dates indicate stratigraphic mixing (7able
2) and a larger time depth for layer VII, it cannot be
considered for a chronological discussion.

Farincourt I+II, Grottes de: From the caves I (n=7)
and II (n=2) as well as from the surface collection
(n=8), 17 scalene triangles are reported in total (Hock
2000). The argumentative capacity in terms of
chronology seems to be low.

Faurélie I1, Abri: The lowermost level 5 was up to
50 cm thick and subdivided into 15 archaeological
levels, which are reported to be very variable in detail
and location and yielded an unknown number of
"triangles scalene allongés", i.e. scalene bladelets (Tixier
1974: 192). The absence of Laugeric-Basse points,
present in the overlying layer, indicates and age older
than 15.5 ka calBP. The fact that 15 archaeological
layers are treated together suggests a larger
chronological depth and renders the lumped
assemblage unsuited for a chronological discussion.

Faustin, Abri: The assemblage with backed and
shouldered points yields four remotely triangular pieces
(Hock 2000). Since their morphology does not match
with scalene bladelets or scalene triangles, they are
excluded from further discussions.

Flageolet 11, Abri: Layer IX yielded among others
16 scalene bladelets (Rigaud 1970). The presence of
baguettes demi-rondes and absence of barbed points
speaks in favour of a Middle Magdalenian component,
which is corroborated by the “C-dates (Tuable 2).

Fontales, Abri: Under a disturbed layer with mixed
Magdalenian, Neolithic, and Gallo-Roman artefacts
followed another Magdalenian layer with 2 levels, the
upper attributed to the Magdalenian VI, the lower to
the Magdalenian V. The excavators, however, remark
that it was virtually impossible to distinguish both
levels lithologically. Both levels varied strongly in
thickness and sometimes progressively merged
together, which is why the lithic artefacts became
mixed up during excavation (Darasse, Guffroy 1960:
4). It is from these levels that 10 scalene bladelets are
reported together with early Upper Magdalenian
shouldered points. Together with the fact that barbed
points occur together with a baguette demi-ronde,
a short single-bevelled point and decorated double-
bevelled points, it seems most likely that the
assemblage represents a palimpsest of Upper and
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Middle Magdalenian finds. It thus cannot be considered
in this discussion.

Forge, Abri de la: The fairly large assemblage from
an excavation in the 1920™ yields 6 scalene bladelets
and is attributed to a Magdalenian III (Sonneville
Bodes 1960: 407).

Gandil, Abri: From the upper parts of the rock-
shelter, at least two scalene bladelets are reported and
attributed to the Middle Magdalenian (Langlais 2007).
Available radiocarbon dates are not in accord with the
stratigraphy and are older than the underlying layers.
This strong signal of stratigraphic mixing excludes
Gandil from the debate.

Gare de Couze: The site-complex of Gare de Couze
consists of a small cave, two rock-shelters, and
a forecourt. After activities in the 19" and early 20
century, further excavations took place on the forecourt
during the 1960s (Bordes, Fitte 1964: 159). The layer
attributed to the Magdalenian was about 100 cm thick
and has been subdivided into 9 levels. The first yielded
Magdalenian finds mixed with modern pottery. Pottery
fragments are also found in the underlying layers B to
D. Apparently, roots from trees and wine stocks are at
least partly responsible for the admixture. Fragments of
barbed points were found from layer B to G1 and backed
points were also observed. Geometric microlith are said
to be more numerous to the top (B to D), but never very
abundant and include triangular and trapezoidal forms
as well as segments and rectangles. The triangular
pieces, however, neither conform to scalene bladelets
nor to scalenc triangles. Eventually, Gare de Couze
probably displays a mixture of Magdalenian, Azilian,
and likely Mesolithic components and cannot be
considered for chronological questions.

Garrigue: This open-air site is known from surface-
collections and several sondages during the 1970s. The
site brought about a rich assemblage with at least 100
scalene triangles and arch-backed points, some of
which classified as Malaurie points (Hock 2000).
Because of the latter, the assemblage was assigned to
the Upper Magdalenian. Since the integrity of the finds
still is to be demonstrated, it cannot be used for
a chronological discussion.

Gazel, Grotte: An assemblage with 539 scalene
bladelets is attributed to a Middle Magdalenian
(Langlais 2007), which is corroborated by radiocarbon
dates (Table 2).

Goutte Roffat: 29 scalene bladelets are reported and
attributed to the Magdalenian II (Hock 2000). Judging
from the drawings, some of them are maybe better
described as truncated bladelets.
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Granet I: The lowermost of 6 layers yielded an
assemblage with one scalene bladelet and is attributed
to the Middle Magdalenian (Hock 2000).

Hranice: The open-air site is known from surface-
collections and sondages conducted during the 1950s.
The assemblage comprises approximately 50 scalene
triangles (Hock 2000).

Huguenots, Grotte de: Layer 2B yielded one scalene
bladelet and is attributed to a Magdalenian II (Hock
2000).

Infern, Coma d': In this surface collection, 349
pieces of varying size and shape are labelled scalene
bladelets (Langlais 2007). However, only a part of the
drawn pieces would conform to the definition given
above. Given that an admixture of different periods
cannot be excluded, this assemblage certainly contains
a number of scalene bladelets, but cannot be used for
a chronological assessment.

Jaurias, Grottes des: The two small caves were
discovered and excavated in the 1940s and are reported
to have shown a similar stratigraphy. In the first cave,
however, the Magdalenian finds were found at the base
of level B, whereas in the second cave they were
associated with levels A' and B. Single- and double-
bevelled organic points with lateral grooves, baguettes
demi-rondes, and two contour découpés have been
found together with a lithic spectrum that comprises
two triangular pieces alongside a variant of shouldered
points (Hock 2000) characteristic for the Lower
Magdalenian. A recent investigation could also identify
microbladelets (Langlais 2007: 138). Backed points or
barbed points are absent. The “C-dates are
unfortunately inconclusive, but an occupation prior to
16 ka calBP seems most likely. Eventually, the integrity
of the assemblage is questionable and the time depth
accumulated in the assemblage difficult to assess,
rendering it unsuited for this chronological discussion.

Jean Blanc, Abris des: The lowermost layer of the
western shelter yielded three scalene bladelets and the
assemblage is attributed to a Magdalenian III (Hock
2000).

Jolivet, Abri: Two of the three mentioned triangular
pieces are assessable through drawings (Hock 2000)
and are very different from scalene bladelets and
scalene triangles. Being both about 20 mm in length,
one is an isosceles triangle; the other one has a straight
base. Thus, this assemblage is not suitable for the
discussion of the chronological significance of scalene
bladelets and scalene triangles.

Kniegrotte: Excavated from 1931-38, the 30-
110 cm thick layer 8 contains backed bladelets, some

very narrow and pointed), and 122 scalene triangles
(Hock 2000). The osseous artefacts suggest an
occupation between 19 and 15.8 k calBP (Maier et al.
2020). Seven AMS dates on humanly modified bones
centre at around 15.8 ka calBP and another two dates
at around 16.3 ka calBP. Although a palimpsest with
younger material cannot be excluded, a lack of
corresponding radiocarbon dates or tools, however,
does not corroborate this assumption.

Lafaye, Abri: The assemblage yields 6 scalene
bladelets and is attributed to the Magdalenian III
(Hock 2000). A dated human bone, possibly
associated with the find layer, gives an age of roughly
18.5 ka calBP (Table 2).

Lascaux, Grotte de: The assemblage yields three
scalene bladelets, partly debatable in their attribution, and
is assigned to the Magdalénien II, which is corroborated
by the available *C-dates (Hock 2000; Table 2).

Lassac: The open-air site is known from surface
collection and excavations and the assemblage is
attributed to the Badegoulian (Petillon, Ducasse 2012).
It also yielded 4 scalene bladelets. Five “C-dates place
the occupation prior to 20 ka calBP (7able 2). One
date, however, indicates some younger components,
casting doubts about the integrity of the assemblage.

Laugerie-Haute, Abri de: Scalene bladelets, some of
them quite large, are reported from the assemblages
attributed to the Magdalenian II and III (Hock 2000).

Legintxiki B: The rock-shelter shows an stratigraphy
of about 120 cm, which is divided into 0, 0-1a, O-1b, Ia,
and Ib (Nuin Cabello, Prieto Prat 1997). In total, 27
scalene bladelets are reported, 13 of which come from
level Ia. This level is dated to 18.1 ka calBP (Table 2).

Martinet, Abri du: The assemblage from a rather
thin Magdalenian layer, sandwiched between two
sterile horizons, contains 52 scalene bladelets as well
as shouldered points of the Lower Magdalenian variant
(Le Tensorer 1981). Initially attributed to an Upper
Magdalenian (ibid.), a palimpsest of Lower and Middle
Magdalenian components seems more likely. The latter
is also indicated by radiocarbon dates (7able 2). The
assemblage thus cannot be considered.

Meétaire de Belcayre, Abri de: The Magdalenian
layer contains organic points with longitudinal grooves
and a single scalene bladelet and is attributed to the
Magdalenian III (Hock 2000).

Miron, El: The site has been excavated at several
locations in the cave. Triangular pieces are only
reported from two areas, namely Spit 26 of layer 312
(n=8) of the 06-P6 sondages and layers 504/505
(n=35) in the rear vestibule (Fontes et al. 2015). Layer
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504 contained a probably secondary burial. Sediment
re-deposition during re-burial, scavenger and rodent
activities draw the integrity of the assemblage into
question (Ibid.). A direct date of the burial is in
accordance with dates from layer 504 and 505 and
roughly contemporaneous with spit 26 of layer 312,
placing the triangular implements at around 19 ka
calBP (Table 2). Since the triangular pieces are not
depicted, it is difficult to assess their morphological
properties.

Morin, Abri le: 180 cm of sediments are divided
into 4 horizons (A", A', A and B), whereof the two
lowermost (B, 10 cm; A, 80 cm) contained finds. They
are subdivided into six archaeological layers. In
horizon B, there are a number of shouldered points
with typical early Upper Magdalenian morphology.
Horizon A shows a reported mixture of Upper
Magdalenian and Azilien features (Bordes er al. 1973,
Bordes, Sonneville Bordes 1979). Further admixture
with younger material of Mesolithic age is indicated by
a “C-date (Gif-2105, 10480 +200; Delibrias, Evin
1974). As is probably the case for Gare de Couze (see
above), it seems that in the upper layers of Abri Morin,
we are dealing with a mixed assemblage comprising
Magdalenian, Azilian and Mesolithic finds. The
triangles reported are thus most likely to stem from
Mesolithic occupations and cannot be considered here.

I'OEil, Grotte de: During the 1960s, excavations
documented a stratigraphy strongly disturbed by illicit
excavations, which mixed up artefacts of a Bronze Age
burial with medieval and Stone Age finds, so that
stratigraphic observations were impossible (Sacchi
1986: 172). The lithic assemblage is derived from
sorting out ceramic and metallic objects, which is then
in its entirety assigned to an Upper Magdalenian. The
lithic industry comprises very thin, pointed backed
bladelets and two fragments of triangular shape. Given
the context, the integrity of the lithic assemblage is
highly questionable, which is why this site cannot be
considered in this chronological discussion.

Paloma, Cueva de la: Layer 8 contained organic
single-bevelled points and scalene bladelets and is
assigned to the Magdalenian III (Hock 2000).

Parpallo, Cova de: The often ransacked cave was
subject to proper excavations between 1929 and 1931.
The stratigraphy is divided in 29 spits, which are
attributed to the Gravettian, Solutrean, and Magdalenian.
While the spits 11 to 6 are attributed to a Lower
Magdalenian or Badegoulian, those above are assigned
to an Upper Magdalenian. Spits 5 to 1 together
comprise a thickness of about 150 cm. Triangularly
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shaped pieces appear in spits 5, 4, 2 and 1. Spit 3 was
more or less sterile according to the recordings, which
is however doubted by Aura Tortosa (1995: 55), who
thinks that finds from this spit have been labelled as
belonging to spit 2. The morphological variability of
triangular forms is large and only some pieces conform
to scalene bladelets (large and small) or scalene
triangles. The sediment unit IV comprising the 5 spits
is described as chaotic and coarse, while the unit III
below is described as very fine-grained and
homogeneous (ibid., 43). It is further intriguing that
the number of triangular pieces in the spits follow
a unimodal curve (spit 5: n=3, spit 4: n=7, spit 2: n=48,
spit 1: n=12), suggesting artefact movements to the
bottom and top of this unit. Within this assemblage-
complex, points with single- and double-bevelled bases
occur, as do baguettes demi-rondes and a fragment of
a barbed point. Eventually, the integrity of the
assemblages from spits 1 to 5 must be considered
doubtful and Parpalld must be excluded from this
discussion.

Plateau Parrain: The rich Magdalenian assemblage
was found at the base of layer 3. It contains one
triangular piece and is attributed to the Magdalenian
IIT (Hock 2000).

Pégourié¢, Grotte de: Layer 8 contained, among
others, a shouldered point and a single triangular piece
(Hoéck 2000). Conventional “C-dates with large
standard deviations suggest an age older than 20 ka
calBP (Table 2). Since the triangular piece is not
assessable through drawings, its relevance for this
discussion remains doubtful. It is thus not considered.

Peyrugues, Les: The assemblage contains 46
scalene bladelets and is attributed to a Middle
Magdalenian, which is corroborated by “C-dates
placing the occupation before 16.5 ka calBP (Langlais
2007).

Placard, Grotte du: A single triangular artefact is
reported from an excavation conducted in calcareous
concretions during the 1960s, associated among others
with a baguette demi-ronde and a contour découpé
(Hock 2000).

Plantade, Abri: Initially, the Magdalenian layer 3
was subdivided into two levels. The lower one
contained points with lateral grooves and the upper
one barbed points. The lithic artefacts from both layers
are mixed and contain at least eight scalene bladelets
(Hock 2000, Langlais 2007). Stratigraphic mixing is
also indicated by the available radiocarbon dates (7able
2). Clearly, the assemblage is unsuited for this
chronological discussion.
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Putois II, Grotte du: The assemblage from the find
bearing layer (II), which is rather poor in tools,
contains one scalene bladelet and a baguette demi-
ronde and is attributed to the Middle Magdalenian
(Hock 2000).

Puy-de-Lacan, Grotte: The site complex consists of
a cave and a forecourt on a slope. Most of the relevant
finds (about 300 scalene triangles and few scalene
bladelets) have been collected when the open-air
settlement structures were destroyed by local sand
quarries. From the excavations in the cave itself, only
four triangular pieces found in two layers are reported
(Hock 2000). For this chronological assessment, the
collections are thus unsuited.

Rascaiio, Cueva de: The second of three caves was
excavated in 1912/13 and 1974/75. Layer 4 contained
one triangular artefact which is associated with Lussac-
Angle points and assigned to the Magdalenian III
(Hock 2000).

Raymondon-Chancelade, Abri: Layers 2 and 4 yielded
3 and 7 triangular artefacts, respectively, likely scalene
bladelets, attributed to a Magdalenian II and III (Hock
2000).

Reverdit, Abri: During the investigation of the site
between 1878 and 1935, two archaeological layers were
documented, but their finds - due to their observed
similarities - combined. Two triangular pieces, one of
which is totally different from the forms discussed in
this article, occur together with baguettes demi-rondes.
The assemblage is assigned to the Magdalenian III
(Hock 2000).

Rhodes II: The assemblage of the lowermost unit
contains scalene bladelets of the microlithic variant
(Langlais 2007).

Rond du Barry, Grotte de: Above the Badegoulian
layer F lies layer E, containing among others barbed
points, single- and double-bevelled points, some of
which show lateral grooves, backed points, as well as
13 triangular pieces. Layer D contained an assemblage
with finds described as remarkably small (Hock 2000).
Those triangular pieces assessable from drawings show
a straight base and are morphologically different from
scalene triangles and scalene bladelets. *C-dates from
layers E and D gave Upper as well as Middle
Magdalenian and even Badegoulian dates (7able 2).
Given the small dimensions of the finds in the
overlying layer, the distinctive morphology of the
triangular pieces, the mixed “C-signal, the occurrence
of backed points, and a large variety of organic points,
the integrity of the assemblage appears very doubtful.
Thus, it is excluded from this discussion.

Saint-Germain-la-Riviere, niveau sup.: The upper
layers of that site contain 142 scalene bladelets
(Langlais 2007). The “C-measurements give an average
date of roughly 18.3 ka calBP (Table 2).

Salpetriere: Layers 7 to 13 yielded triangular pieces
(Hock 2000) which do not conform to scalene bladelet
or scalene triangles and thus cannot be considered.

Souquette, Abri La: Digs in the rock-shelter were
carried out in the early years of the 20" century. The
finds attributed to the Magdalenian contain a barbed
point, laterally grooved points, a shouldered point, and
at least 4 scalene bladelets and 2 scalene triangles.
Since the assemblage is considered mixed (Hock
2000), it is excluded from discussion.

Roc de Marcamps 2: From levels 2a, 2b, and 3 at
sector 2 of Roc de Marcamps, 25 scalene bladelets
have been recorded 25 scalene bladelets have been
recorded (Sécher 2017). The “C-dates give a weighted
average of about 18.8 ka calBP.

Roc Saint-Cirq, Abri du: The lower layer yielded an
assemblage with 23 scalene bladelets and is attributed
to a Magdalenian II or IIT (H6ck 2000).

Teulera, La: The surface collections contains 3
triangular pieces, found together with shouldered and
backed points (Hock 2000) and is unsuited for this
chronological discussion.

Urtiaga, Cueva de: Magdalenian finds are reported
from layers D, E, and F, while only E (n=3) and F
(n=1) yielded scalene bladelets. They are attributed to
a Lower Magdalenian (Hock 2000). A *C-date from
layer F indicates an age of more than 20 ka calBP and
it cannot be excluded that the piece from layer F is
intrusive from above.

Vache, Grotte de la: The assemblage yields a mixed
inventory of Upper and Middle Magdalenian finds,
such as barbed points, baguettes demi-rondes, a variety
of single- and double-bevelled points, and also
triangular artefacts (Hock 2000). With regard to
chronological resolution, the site thus cannot
contribute further arguments.

Vilshofen-Kuffing: This surface collection contains
one of the largest collections of scalene triangles
(Adaileh 2017). However, since the integrity of surface
collections is always doubtful, it cannot be considered
for establishing a chronological framework.

After this brief discussion, it can be stated that the
assemblages from 39 sites out of 81 do not contradict
the findings of the chronological review. Three sites,
i.e. Bellet, Lassac, and Urtiaga, may indicate an
occurrence of scalene bladelets before 19 ka calBP (but
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see discussion in 4.2). Another 39 sites mention the
occurrence of scalene bladelets or triangles in
assemblages together with finds indicative of an Upper
Magdalenian. However, none of these assemblages can
be considered a sound case for the contemporaneity of
scalene bladelets and scalene triangles and Upper
Magdalenian types. To the contrary, the assemblages
in question seem all rather doubtful with regard to their
integrity. They either come from surface collections or
from caves and rock-shelters with long and often
complicated stratigraphies, where the possibility of
stratigraphic mixing is high. Morcover, the triangular
pieces reported from these assemblages often do not
conform to the morphology of scalene bladelets or
scalene triangles.

Eventually, it can be stated that the discussion, by
and large, confirms the results of the review of
radiocarbon dated assemblages.

4.2 Scalene bladelets - a variant of shouldered points?

Shouldered points start occurring at around 29 ka
calBP in Central and Eastern Europe (e.g. Maier,
Zimmermann 2017, Noiret 2004, 448, Svoboda 2007),
from where they likely spread towards the west
(Tiffagom 2006: 217et seqq., Planche XIV). These early
shouldered points in Central and Eastern Europe
between 29 and 25 ka calBP usually take the form of
a short tip and a long shoulder. With their occurrence
in Western Europe between 25 and 23.5 ka calBP, they
often show an even ratio or a shift in favour of a longer
tip. Between 23.5 and 20 ka calBP, shouldered points
are not very numerous, but do occur, often in the
variant with a short tip and a long shoulder (Ducasse
2010). Later, at around 20 ka calBP, a short appearance
of shouldered points with a long tip and a short
shoulder is attested for instance at Gandil, Fontgrasse,
and Jaurias (Langlais 2007).

In traditional readings of the archaeological record,
shouldered points virtually disappear at around 20 ka
the latest and reappear at around 16 ka calBP, again in
the form of short point and long shoulder. For the
4000 years in between, there are rarely any artefacts
which could serve as frontally hafted lithic insets.
While it is certainly possible that lithic frontal insets
got out of use and subsequently have been re-invented,
the loss of such a pivotal aspect of hunting weaponry
seems rather unlikely. In the following, an alternative
view is thus proposed.

Already during the period between 23.5 and 20 ka
calBP, some shouldered points show a strong reduction
in the concavity of their shoulder and strongly
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resemble scalene bladelets (Figure 4, 1-2). The
chronological attribution of scalene bladelets to pre-
Middle Magdalenian periods at Bellet, Lassac, and
Urtiaga could be explained with this phenomenon.
Here it is worth recalling that Cheynier (1965, 318)
stressed the observation of a clear concave bending of
the long leg of scalene bladelets before transitioning
into the truncation. Such a bending runs contrary to
the idea of lateral hafting, but makes sense when seen
as a strongly reduced shoulder of a shouldered point.
Thus, instead of assuming that shouldered points (and
along with them frontally hafted insets) disappear
between 20 and 19 ka calBP from the archaeological
record, it seems to me much more likely that the trend
towards a less pronounced shoulder continues. In this
view, shouldered points of the variant with a long
shoulder and a short tip become very elongated and
narrow between 19 and 16 ka calBP, where they are
referred to as scalene bladelets (Figure 4, 3-6). At
around 16 ka, these armatures become larger again.
Together with this increase in size, the concavity of the
shouldered part becomes again more pronounced
(Figure 4, 7-8). Subsequently, they develop into the
shouldered points of the Late Glacial. It thus seems
that shouldered points did not get out of use, but have
been continually present since their invention with
changes in their morphological details.

Completely independent from this development are
laterally hafted scalene triangles (Figure 4, 9-19). Only
few assemblages containing scalene triangles provide
reliable dates. Those dates, however, indicate a rather
short-lived phenomenon at around 16 ka calBP. It is
well possible that future discoveries may prove an older
appearance. However, the fact that barbed points
carved from one piece make their appearance when
scalene triangles get out of use is a strong hint that with
the advent of the former, the latter become obsolete.
This interpretation is supported by ornamental lines
that sometimes run in pairs from one barb to the next
or are depicted on the barbs themselves (cf. Julien
1982), probably being a typological rudiment (Allain,
Rigaud 1986) of strings which stabilized the insets.
Such a supplementary hafting would also correspond
with the denticulation often encountered at the
unretouched edge of scalene triangles.

5. CONCLUSION

Long stratigraphies have been important for the
development of relative chronologies during the early
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days of prehistoric research. However, they have the
strong disadvantage of the omnipresent possibility of
stratigraphic mixing. Hence, assemblages from caves
and rock-shelters are problematic for the establishment
of high-resolution chronologies. Single-layered open-air
sites are much better suited for this task. However, the
preservation of organic material is often rather poor
and the option of absolute dating thus sparse.

Fragmented artefacts of presumably triangular
shape and triangularly shaped pieces with
a morphology different from those described above are
unsuited to attest for the presence of scalene bladelets
or scalene triangles in an assemblage. Alleged fragments
of scalene bladelets or triangles can result from
breakage of angled backed points, oblique truncations,
and others. It is thus important to distinguish between
different triangular forms - in contrast to subsuming
them in a lump-category called "triangles” - particularly
in assemblages with indications of stratigraphic mixing.

In rather reliable contexts, scalene bladelets seem
to be usually associated with artefacts indicative of the
period between 19 and 16 ka calBP. An earlier
occurrence is possible, but so far not convincingly
demonstrated. Anyway, the assumed continuous
development from shouldered points of the
Badegoulian to scalene bladelets renders this border
arbitrary and potentially misleading.

Reliable occurrences of scalene bladelets between
16 and 15.5 ka calBP seem to be restricted to the
microlithic variant, mainly distributed between Tarn
and Ebro.

Scalene triangles (and with them composite barbed
points) seem to have been a rather short lived
phenomenon at around 16 ka calBP before they
became replaced by barbed points carved from a single
piece of organic material at around 15.8 ka calBP.
Scalene triangles do not seem to occur together with
barbed points in reliable contexts.

Scalene bladelets and scalene triangles are most
probably morphologically and functionally different
objects. While the former seem to be frontal insets,
the latter seem to be lateral insets. Given these
distinctions and their clearly different spatial
distribution, it can be concluded that scalene bladelets
and scalene triangles are probably phylogenetically
unrelated to one another.

Scalene bladelets seem to be a variant in the
development of shouldered points between 19 and 16
ka calBP, where they bridge the gap between the
shouldered points of the Badegoulian and the Upper
Magdalenian.
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