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INTROBULCTION » \ — OBJECTF

During the 7th and 6th millennium BC, in the most of Western

Europe, a major cultural change affects the Mesolithic societies. - To obtain a large reference collection and an impact damage
pattern as well as on symmetrical and asymmetrical trapezes

Particularly perceptible in the lithic industries, a complete
technological changeover occur at different levels, including the according to their shape and their hafting modalities (transverse or
piercing tip) but also on bones. Through systematic research of the

renewal of arrowheads, now trapezoidal in shape (Perrin and
Binder, 2011, Perrin et al. 2009). Probably echoing changes in the link between the wear on the arrowhead and on bone, one of the
objectives was to assess how the nature of the impacted skeletal

different registers - technical, economic, social or symbolic - of the
element and the angle of penetration of the arrow into the

hunting system, the new design of the arrowhead is still
functionally underexplored. carcass, affect the type and the intensity of damage to lithic
projectiles.

To try to characterize and interpret this new way of conceiving the
- To obtain some initial data on the behavior of the projectile

wounding tip of the arrow, a projectile experimental program, “the
trapezoidal innovation”, has been centered on the Late Mesolithic (trajectory, damage, detachment....) and evaluate the performance
and the wounding efficiency of different arrows, in term of

(Castelnovian) and Early Neolithic arrowheads (Impressa/Cardial),
which also raise specific functional issues (Philibert, 2016). penetration depths and damages (laceration, tearing, etc.).




EXPERIMENTAL PROTOCOLS | — Shooting on animal carcass (red deer)

Parametric shooting on ballistic
gel with automated bench...

gelatin target

photodiode trigger

,,

motol  arm

force cell

Arrow spee 50m /s

...according to a protocol developed
by L. Chesnaux (Chesnaux, 2014,
Gaillard et al., 2015).

Observation protocol

ST o Recording of the position of the arrow within
Shootlng dlstance 10 meters th e h hot b
3 long bows: 40 — 45 Ibs € carcass  aliff...fach  shot =di

archaeozoologists.

Butchermg / viscera sieving and reconstruction in the Iaboratory

Reconstruction of the trajectory of the arrows and study of the correlations between the
traces present on the bones and the projectiles that produced them: the skeleton is
reconstructed and the attribution is made by cross-checking the information recorded
during the shooting and that from the projectiles collected on the shafts and during the
butchering phases.



Hafting modalities of experimental arrowheads

Asymmetrical / symmetrical trapezes and Montclus arrowheads
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'- 74 arrows = 100 shootings (6 arrows

| were shot on ballistic gel).
|| - 78 /100 shootings reached the target.

;‘ - 46 damaged arrowheads.

Diagnostic location and
Damages pattern ) ,
direction of damages

Piercing arrowheads

]

7%

Fractures with initiation on the truncation and propagated along the large base
are specific of the piercing arrowheads.

30% of the arrowheads are undamaged or have
tiny damages due to an impact in the stomach, a
trajectory between the ribs or a removal from
the shaft in the carcass.

R Transverse arrowheads

Burin-like or complex fractures at the both tips of the trapeze with initiation on
the large base and oriented perpendicularly to it, are exclusively observed on
the transverse arrowheads.



Ballistic gel

Transverse 12,8/19 24,8/24 20,3/51
f The experimentation showed the high efficiency of the Piercing 6,2/19 31/14 20,12/55
arrows which is sometimes questioned, especially for
| transversal projectile tips (Lombard and Parteger, 2008, Average depth of penetration / number of shots, according to
| Gibaja and Palomo, 2014). They have inflicted significant the nature of the impacted material.

lacerations on flesh and traumas on skeletal elements. In ballistic gel, transverse arrowheads have a slightly higher

penetration depth which nevertheless does not allow to
conclude to the greater effectiveness of this mode of hafting, at
| least in the context of this protocol. The specific properties for
each type of arrow could be found in another register.
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The impacted bones present various morphologies and
associations of traces (perforation, notch, striae, dislocation etc.)
that would seem to depend on the trajectory of the projectile
and certainly on its shape and the way it is inserted. This

B fRe:" variability is currently being explored.

Examples of the interaction between the arrowhead and the
impacted skeletal element part.
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While some damage patterns appear to be highly diagnostic of the different arrowhead hafting modalities, others are more
ambiguous, in particular because of their orientation, and are likely to misinterpretation on archaeological series. We hope to be
able to identify the cause of this variability notably by reinforcing observation of the trajectory of the arrow in the target but it also
underlines the need to consider the combination of the traces including striations that have not been discussed in this poster.

Damages are correlated to the nature of the impacted material which is a major factor of variability. Projectiles that are not
impacted or with tiny fractures, which constitute an important part even in experimental corpuses, have often hit the soft tissues
of the carcass. They are difficult to interpret in archaeological context but they could reveal particular hunting tactics or slaughter

practices.

‘f} Finally, the experiment showed the efficiency of the two types of arrows, their good penetration and wounding ability, for
piercing arrowheads as well as for transverse projectile tips, which highlights that weapons had to be particularly efficient for

large game hunting.

|

ICHESNAUX L., 2014. Réflexion sur le microlithisme en France au cours du Premier Mésolithique (Xe-VIII¢ millénaires av. J.-C.). Approches technologique, expérimentale et fonctionnelle,
Ihése de doctorat, Université Paris 1, 197 p.

éAILLARD Y., CHESNAUX L., GIRARD M., DARQUE-CERETTI E., BURR A., REGERT M., FELDER E., MAZUY A., 2015. Assessing hafting adhesive efficiency in experimental shoots of
projectile points: a new device for instrumented and ballistic experiments, Archeometry, 58, 3, pp. 465-483.

¥ GIBAJA J.F., PALOMO A., 2004. Geométricos usados como proyectiles. Implicaciones economicas, socialese ideologicas en sociedades noliticas del VI-VIII mileno CAL. BC en el Nordeste
de la Peninsula ibérica. Trabajos de Prehistoria, 61, 1, pp. 81-97.

\LOMBARD M., PARTEGER J., 2008. Hunting with Howiesons Poort segments: pilot experimental study and functional interpretation of archaeological tools. Journal of Archaeological

|l | Science, 35, pp. 2523-2531.

PERRIN T., BINDER D., 2011. Le Mésolithique a trapezes et la néolithisation de I'Europe sud-occidentale. In: Guilaine J., Manen C., Perrin T. (Eds), Transitions en Méditerranée ou
comment des chasseurs deviennent agriculteurs, actes du colloque international de Toulouse, avril 2011, Errance, AEP, pp. 271-281.

PERRIN T., MARCHAND G., ALLARD P., BINDER D., COLLINA C., GARCIA PUCHOL O., VALDEYRON N., 2009. Le second Mésolithique d’Europe occidentale : origines et gradient
chronologique (The late Mesolithic of Western Europe : origins and chronological stages), Annales de la Fondation Fyssen, 24, pp. 160-169.

PHILIBERT S., 2016. Ist vs lind Mesolithic in southern France. Functional approach of techno-economic behavior through the Castelnovian of Montclus rock shelter (Gard): first results,
in Fontana F., Visentin D., Wierer U., (eds)), Mesolife: A Mesolithic perspective on Alpine and neighbouring territories, International Conference, Selva di Cadore (IT), 1 vs lind

Mesolithic, Quaternary International 423, pp. 242-251.




