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MicroWeaR: a new tool for dental microwear analysis and its application to paleoanthropology and
paleontology

Flavia Strani1,2, Antonio Profico3*, Daniel DeMiguel4, Raffaele Sardella1,2
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From the 1970s, dental microwear analysis on the tooth surface has been widely employed for the reconstruction of the feeding
behaviour and tooth use in both extant and fossil vertebrate taxa.This approach relies on themicroscopic scars present on the dental
enamel left by ingested foods during the last few (i.e., days, hours) meals of the animal, thereby providing crucial information about
short-term changes in the dietary behavior of a species.More specifically, microwear analysis has proven to be an important tool for
the dietary ecology of fossil hominins [1,2]. The frequency, morphology, distribution and orientation of the microscopic scars on
the enamel surface are a consequence of the action of both chewing forces and type of consumed food on the tooth during themas-
tication. The most common, traditional way to observe and study these scars is using high definition pictures of a selected working
area at low or high magnification, by means, respectively, of a standard stereomicroscope or a scanning electron microscope. There
are a number of image analysis software tools for counting and studying these features on a single or multiple images, but all they
require a costly license or are generic image processing programs not calibrated for a specific type of analysis such as the microwear
one. Here, we propose a new free and open access software to examine and score microwear scars in a semi-automatic way; the code
is stored in the MicroWeaR R package. This tool needs an image (at the moment the file formats supported are “jpg”, “tif ” and
“png”) as input, with a metric reference for the definition of the scale factor. After loading and scaling of the image, the operator
defines the placement and size of a working area. Once the working area is defined, features can be tracked starting a sampling ses-
sion in which the operator defines 4 points for each scar: the first two for the length and the latter two for the width.Then, the tool
classifies automatically each scar within one of the two macro-groups of features: “scratch” and “pit”. For each of these two groups,
the tool recognizes different sub-categories: “small” and “large” pits, “fine” and “coarse” scratches. In addition,MicroWeaR package
provides the user with a summary statistic for each macro- and micro-group (count, mean and standard deviation) and the input
picture with the sampled scars that can be exported in different formats. Automatic classification parameters can also be manually
edited and set allowing to customize each sampling session. In sum, this easy to use, fast, and semi-automatic tool of classification
of the microwear features represents a great advance for the study of the dietary adaptations, paleobiology and paleoecology of
any vertebrate, including fossil hominins. Furthermore, due to its free an open access nature, further implementations can be also
developed in order to make MicroWeaR a more versatile and powerful tool for dietary assessment of living and fossil species.
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The weapon system behind the point: Early Gravettian hunting technologies at Maisières-Canal

Noora Taipale1, Justin Coppe1, Olivier Touzé1,2,3,4, Veerle Rots1,5
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Hunting and preparing for the hunt – manufacturing, using, and repairing the equipment – were undoubtedly important and
time-consuming activities in the lives of Palaeolithic groups [1, 2]. Studying hunting equipment in detail is thus essential for our
understandingof a crucial aspect ofPalaeolithic humanbehaviour and allowsus tounderstanddevelopments inhuman technologies
and problem-solving across wide geographical and chronological ranges. Yet, our current knowledge about the development of
prehistoric hunting technologies (projecting modes, weapon design) is mainly based on a few important but isolated discoveries
of organic remains in Europe, such as the Lower Palaeolithic spears or spear fragments recovered at Schöningen, Lehringen, and
Clacton-on-Sea, the Solutrean and Magdalenian spear-thrower hooks, and the arrows and bow fragments from Mesolithic and
Neolithic contexts [3].

In this paper we demonstrate how to exploit the full potential of a much more durable and ubiquitous type of remains, lithic
armatures, in the study of Palaeolithic hunting practices. We present the results of a collaborative project that combines technolog-
ical and functional analysis with experimental archaeology, and aims at understanding the manufacture and use of a specific lithic
projectile type, the Early Gravettian tanged point. Our archaeological material comes from the Gravettian occupation phase of the
open-air site of Maisières-Canal (Belgium), dated between 33 and 32 cal BP [4]. This stratigraphically well-isolated sequence has
yielded an important collection of tanged points that are in excellent state of preservation.

A combined study of the finished armatures and the related shaping waste allows us to present a new,more comprehensive view
of the characteristics and constraints of the shaping method. The points were made on large, thin blades produced by hard or soft
stone percussion, and subsequently shaped by several generations of direct, flat, invasive (sometimes overshot) removals with an
organic hammer.These points, which all display a long, elaborately shaped tang, thus form a distinct tool type with a unique chaîne
opératoire and a very particular morphology in terms of weapon design and hafting systems.

Many of the points show clear macroscopic and microscopic damage from impact that can be attributed to their use as arma-
tures. The morphology, the organisation, and the orientation of the traces allowed us to propose specific hafting modes that were
tested experimentally. The experimental program focused on both the details of the hafting mode and the mode of projection. In
addition, alternative tool uses such as butchering were considered, and the points were framed within the broader functional con-
text of tanged andnon-tanged tools recovered at the site.The results allow evaluatingwhat kind ofweapon system the tanged points
were part of, and what their place was in the Early Gravettian technology. We argue that when approached from an experimental
and techno-functional point of view, lithic projectile points can help us understand the development of hunting technologies as
well as broader patterns of technological change.
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for giving us access to the Maisières-Canal collection, and to Christian Lepers of University of Liège for his participation in the experimental work.
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