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The oldest bifacial “handaxes” known so far belong to the “Kokiselei 4” site, dated to 1.76 Ma

(West Turkana, Kenya; Texier, 2018). They have been manufactured by direct lithic percussion

on magmatic effusive stone materials. Considering that the evolution of “fully operational
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intelligence” (Wynn, 1979) has been associated with the so-called “Mode 2” chaîne opératoire,

it seems interesting to verify the potential adaptive meaning of selecting scarcely isotropic

stones. This techno-behavioural approach, somehow similar to the so-called “lithic translation

strategy” (Chelidonio, 1997), is a preliminary hypothesis that could be applied to the Fontana

Ranuccio handaxes (458 ka BP, Latium/central Italy). In this very peculiar Acheulean

assemblage, a few bifacial tools were manufactured using local “lava”  (Biddittu, 1993, p. 58);

others were roughly manufactured by flaking off thick elephant bones (Pereira et al., 2018).

The above hypothesis has been preliminarily tested by experimenting the “Mode 2” techno-

evolutionary step on some basalt samples at my disposal, to verify symmetrical flaking results

applied to non-vitreous or non-cherty stones. Obviously, it is advisable to perform future tests

on the basalt-like material available in the Fontana Ranuccio area, to adequately assess the

techno-behavioural meaning of this peculiar lithic assemblage.

Introduction

When, more than 40 years ago, I started experimenting stone
tools paleo-technologies, “flint knapping” was a widely
accepted term, as if “flint” had been the main kind of stone
used during the Lower Palaeolithic. In those years, French
scholars (i.e. François Bordes) were my only reference; hence,
vitreous rocks (very abundant in the Lessini Mountains where
they outcrop from Maiolica, Oolite and even some Eocene
formations) were the main raw materials I had experience
with. But in 1982, while attending the II.PP. XXIV Congress in
Florence, I was surprised to learn about some “lava” handaxes
(Biddittu and Segre, 1984, p.106) found at the Fontana
Ranuccio site (Anagni, Latium/Italy). 

These symmetric (although thick) handaxes, found in a level K-
Ar dated to 458 ka BP, have been processed, by direct percussion, on a peculiar kind of raw
material I am not familiar with. 

1

1 “Lava” as raw material of Fontana Ranuccio’ handaxes has been cited by most authors, excepted only by

“Ascenzi A., Segre G., 1996” who specified it as "leucit tefrit". This latter term seems to be simply referred to a

chemical composition of that lithic raw material, which original outcrops haven’t been so far specified.

Nevertheless, carefully researching online (within geological studies dealing with Lazio region) the only

outcropping igneous rock that could match, by hypothesis, with the about mentioned "lava" could be the

"Tephritic phonolite", a fine-grained igneous rock which indeed outcrops in some Lazio areas. For instance,

the clinkstone (a resonant phonolithe kind) outcropping in Vallerano quarry (southern Rome surroundings)

has been described as "grey rock" somehow "vitreous and conchoidal in fracture", so probably a knappable

raw material.

In the Latium
region, Middle to Late
Acheulean sites are rich
in tools assemblages,
including handaxes
manufactured mainly
out of siltstone pebbles
or natural clasts (like at
the Castel di Guido site,
dated 310 ka BP ca. -
MIS 9), but also flint,
chert, and volcanic
rocks.



But, in the following twenty years, some others non-African Acheulean sites bearing basalt
handaxes were published, such as those located in the Israeli Rift area:

Ubeidya (dated to 1.4 Ma), where handaxes (cleavers are practically
absent) manufactured from basalt cobbles amount to 30 percent (Bosinski, 1996) and
flint was used only to produce small, sharp flake tools (Sharon, 2008);

Gesher Benot Ya’akov (ca. 790 ka BP), where LCT biface, including cleavers, were mainly
manufactured from basalt large flakes (Goren-Inbar, 2011). Only one specimen from level
II-6 was made of flint (Sharon, 2008);

the nearby North of Bridge Acheulean (NBA) site (dated to 685±15 ka BP) (Sharon et al.,
2010), is characterized by LCT handaxes (rough but somehow elongated) knapped on
large flakes obtained from basalt giant cores; many cleavers were also manufactured.
The site includes 30 of percent flint handaxes, morphologically varied from ovate,
chordate with some very elongated and pointy specimens (ficron-like) (Sharon et al.,
2010);

conversely, at the Maayan Baruk (a Late Acheulean site dated to 500-450 ka BP ca. and
located 25 km to the north, just within a basaltic area) handaxes were flaked off
exclusively from flint nodules (Sharon, 2008). 

Moreover, moving eastwards, another example is the Morgaon site (Pune District, India),
where some cleavers and some elongated amygdaloid bifacial tools which were
manufactured from large basalt flakes. These tools can be dated to an Early Middle
Pleistocene age, maybe older than 600 ka BP (Gaillard et al., 2010).

Adaptive steps and raw materials in the “Mode 2” / Acheulean evolution:
brief notes  

The above-mentioned Kokiselei “KS4” site (Lepre et al., 2011) is, so far, the oldest lithic
industry assemblage including “Mode 2” artefacts: pick-like tools, trihedral or quadrangular in
section and unifacially or bifacially roughly shaped, knapped from large cobbles (or split
cobbles) or tabular clasts of phonolite or basalt; these raw materials were all locally available.
This assemblage highlights that blank selection was a peculiar step in the earliest Acheulean
known so far. 

But KS4 lithic industry also contains some typical core/flake Oldowan/ “Mode 1” stone tools,
confirming the coeval occurrence of the Oldowan and Early Acheulian at this site (Lepre et al.,
2011). This somehow transitional meaning has been considered a techno-evolutive marker,
although some “chaîne opératoire” elements of KS4 bifacial tools seem still “hesitant” (Texier,
Roche and Harmand, 2013). 

Other interesting observations concern the Ethiopian Acheulean complex of Konso Gardula: 



at the “KGA6-A1” site (dated at 1.75 Ma), the bifacial tools (3 cleavers, 4 handaxes and 11
picks) were mainly flaked from local basalt (Texier, 2018);

at the “KGA13” site (referable to 1.4 Ma ca.), a bone handaxe, surface collected, shows a
pointed, distant part bifacially modified by direct percussion, which can be inferred by 18
flake scars (Beyene et al., 2013). 

Some other interesting considerations concern the Western European Acheulean (ranging
mainly from 700 to 300 ka BP ca.) (García-Medrano et al., 2018) relations between hominins
adaptive techno-strategies and handaxes morphologies, as well as their functions. This latter
theme is still far from being solved, except for the Revadim site in Israel (dated 500-300 ka at
least) (Zutovski and Barkai, 2016), in which a small cordate flint biface analysis “revealed edge
damage and polishing related probably to hide scraping”, as well as “residue of fat tissues and
bone, suggesting butchering activity or hide working” (Zutovski and Barkai, 2016, p.7).
Moreover, this bifacial instrument has been “found in close association with elephant rib
bone exhibiting cut marks”, thus suggesting the possibility that it was used in the processing
of elephant carcasses (Palaeoloxodon antiquus), a dominant species in Revadim’s faunal
assemblages (Solodenko et al., 2015). Noteworthy, too, is the presence of a couple of
handaxes at the Revadim site (average length 87 mm; Zutovski and Barkai, 2016)
manufactured with elephant bone, a bifacial tools “translation” in an assemblage rich in flint
bifaces. This seems surprising enough to motivate a hypothesis: elephant bone handaxes
could have been produced for an unknown “ritual” for butchering because these big animals
were an important part in paleo-hunter-gatherers diet (Zutovski and Barkai, 2016).

Another very interesting hypothesis recently stated (Nicoud, 2013) envisages, within Western
European Acheulean, three main techno-functional types of handaxes, diversified between
mono-function or multi-functional strategies: 

1. “biface used as a blank for tools”, in which volume and shape, often “roughly almond- or
oval-shaped”, were oriented to manufacture “any desirable cutting edge (sharp and
point- shaped, etc.)”. Particularly, the “soft hammer” use while retouching and/or
sharpening the side margins (or the tips), can produce medium flat and sharp flakes,
somehow similar to the predetermined ones (“levallois”), a chance or a choice highlighted
by F. Bordes (1961, table 100) (Chelidonio, 1988, p.71) (See Figure 1). In my opinion, this
operatory chain limit could have been peculiarly constraining if applied to non-vitreous
raw materials, such as basalt or dull quartzite;

2. “biface as a tool”, in which “the entire volume of this type is not shaped to produce a
cutting edge on its margins, but in order to create the tool”. That's to say: shape and
dimensions were projected to produce a specific type of functional instrument, which
volume could have been hardly maintained in case that shape reduction was needed;

3. “pebble with bifacial removals”, in which the blank choice itself is the constraining
element, particularly when flaking strategies are applied to anisotropic stones, which



texture prevents regular diffusion of shock waves. They range from scarcely silicified
limestones to granitic or porphyritic rocks; the latter are characterized by medium and
large crystals immersed in finer- grained matrix. 

Quite similar constraints exist in blocks or pebbles of quartzite, a hard and “splintery” raw
material whose texture is often crossed by natural fracture planes. So, if artefacts’
morphology and functions did evolve in co-occurrence, the still-unsolved problem of 1.5
million years of “Acheulean/Mode 2” duration should be investigated in its complexity. This
evolutionary step may have included adequate language, needed for cultural transmission
connected to a progressive acquisition of “operational intelligence”, which beginnings could
have been coeval with earliest stone blanks morphologies knapped in order to shape specific
“volumetric” bifacial tools. (Wynn, 1985; Wynn and Gowlett, 2018).

Elephant bones, basalt and small pebble tools-flakes: a “translation
strategy” example?

The aforementioned site of Fontana Ranuccio (dated by K/Ar to 458±5.7 ka) has yielded a very
diversified stone tool assemblage: five handaxes made of “lava” (See Figure 2) (Biddittu et al.,
1979), one made of flint (See Figure 3) (Biddittu, 1993), a few bifacially flaked elephant bones,
including an elongated and very pointed hand axe, associated with a large number of small
tools manufactured from small flint pebbles (Santonja and Villa, 2006). A recent paper
(Marinelli et al., 2018) presented these small flint tools as “a peculiarity of technology of Mode
2”: use-wear analysis “led to hypothesize the production of the small tools for specialized
purposes, especially implying the cutting of soft material”, also adding that “handaxes seem
unused, opening new questions about their role in the lithic industries of Mode 2.” 

In the Latium region, Middle to Late Acheulean sites are rich in tools assemblages, including
handaxes mainly manufactured out of siltstone pebbles or natural clasts (like at the Castel di
Guido site, dated 310 ka BP ca. - MIS 9), but also flint, chert, and volcanic rocks (i.e. phonolithic
leucitite?) (Boschian and Saccà, 2015). An old hypothesis of mine, in which I defined “lithic
translation strategy” (Chelidonio, 1997), could be confirmed in these two Acheulean sites or
even more widely applied. The variability of a complex human techno-adaptive strategy has
been better defined (Boschian and Saccà, 2015) with the following concepts:

refunctionalization, i.e. re-sharpening a cutting edge or modifying its shape in order to
make it efficient again for the same original purpose;

trans-functionalization, which implies transforming a tool’s shape in order to obtain
a completely different instrument.

Moreover, in the Castel di Guido Acheulean assemblage these lithic strategies have been
detected in the sense of recycling older instruments: a reddish patinated handaxe bears
some fresh detachments, suggesting that an older tool was recovered somewhere; this



implies some long-distance strategies (Boschian and Saccà, 2015, p.289, fig.2). Returning to
the Fontana Ranuccio tools assemblage, it would be very interesting to detect the origins of
the raw material of the only flint handaxe that was found (Biddittu, 1993): cordate-elongate
type, triangular and pointed in its distal end with a symmetrical profile, it measures cm. 17.5
in length (width cm. 9.5, thickness cm. 4). Within Fontana Ranuccio bifacial tools, it is shorter
than the famous elephant bone handaxe (length cm. 22.6, width cm. 10.2, thickness cm. 5)
(Biddittu, 1993, pp.43-44). Furthermore, this flint biface preserves:

“overshoot” wide scars in the central part of both faces;

three subparallel scars in the distal part, almost flat and blade-like oriented, which recall
the so-called “tranchet blow” scars (Brumm A., Pope M., Leroyer M., Emery K., 2019,
p.160), a typo-technical character which is well documented in the Boxgrove site (West
Sussex/UK - dated to 500 ka BP ca.) (Corbey et al., 2016).

For all these reasons, it seems a “long duration” instrument, carefully resharpened if not
somehow reshaped. Another elephant bone bifacial, from Castel di Guido site, looks quite
similar: very elongated in shape and pointy (length cm. 18.7, width cm. 8.2, thickness cm. 5.6)
(Walker, 1999). It was bifacially flaked on both sides of its distal part, while the proximal part
was roughly shaped.

Fontana Ranuccio’s “lava” handaxes: some techno-morphological
considerations and comparisons 

The other kind of “translated” bifacial tools (in Latium) were shaped in “lava rock”, not a
strange raw material since the Anagni basin stratigraphy includes volcanic products dating
from 528 ka to 487 ka BP ca. (Istituto Italiano di Paleontologia Umana). 

As far as I know, by consulting the bibliography available on online reported below, five “lava”
bifacially flaked handaxes (Biddittu,1993) have been found at the Fontana Ranuccio site. As
described (Biddittu et al., 1979, p.57; Biddittu,1993, p.40), within these tools fairly low
symmetries prevail and a relevant part of the cortex is preserved, although some scars are
wide. Mean measures are: length cm. 12.52; width cm. 8.14; thickness cm. 4.64. Two of these
lava tools show a repeated centripetal orientation of direct percussions, allowing to
distinguish in the middle morphology:

wide scars which are partly overshot;

residual parts of scars produced by previous percussion, suggesting that the biface
volume could have been exploited during an early flaking phase. In other words, these
two lava tools could have been repeatedly reshaped.

These details pertain particularly to the centre of the biconvex shape (i.e. in the maximum
thickness of the biface), but some other scars, situated in the biface distal end, look oriented



similarly to the so-called “tranchet blow” technology. Moreover, the position of these scars
clearly corresponds to a thinning part of the distal section, thus confirming a lanceolate
option despite the coarse aspect of two out of five of these bifaces. In other words, their
apparent “Lower Acheulean” rough aspect was likely due to the different results of the same
flaking technology applied to volcanic rock instead of flinty raw material, a choice that recalls
some former questions: 

how distant from Fontana Ranuccio were the nearest outcrops of medium to large flint
nodules?

how many “lava” textures were available in the surroundings of the site?

since the excavated area has been interpreted, so far, mainly as a “butchering site”, were
these handaxes manufactured in specific “workshop areas” or directly at the raw material
outcrop?

To sum up, the morphologies of these handaxes depended not only on those hominins’
traditional flaking technology and/or from the availability of diversified raw material but also
on their environmental constraints and strategies. In this regard, it seems interesting to cite
the Bilzingsleben site (Thuringia/Germany): dated to 412-320 ka BP (Walker, 1999), it has been
interpreted as a “campsite” where a single bone bifacial tool (described as “hand axe-like
scraper” and measuring cm. 19 x 10 x 4 approximately) (Walker, 1999) was found within a
lithic assemblage characterized by small flint flakes and retouched quartzite pebbles
(Bosinski, 1996).

Preliminarily testing “basalt” raw materials by bifacial flaking

Given that the above observations were only made on the drawings of Fontana Ranuccio
handaxes available so far (Biddittu et al., 1979; Biddittu and Segre, 1984; Biddittu, 1993), only
a few preliminary tests have been made on some basalt slabs sampled from various non-
Latium outcrops, using direct percussion, both with stone hammers (metamorphic pebbles)
and “soft hammer” (a “bar hammer” made from deer antler). Blanks were selected on their
morphologies and allowed the following observations:

during both the pre-forming stages and the following bifacial retouching attempts, the
detached flakes were mainly partly cortical (“cortex” i.e. basalt natural surfaces), owing to
the very short propagation length of the shock waves;

only when using antler “organic bar hammer” the resulting flakes were thin and
characterized by flat and restricted butts. Moreover, just one type of basalt was suitable
to produce sharp cutting edges;

no plunging (or “overshoot”) flakes were produced so that the biconvex shape was
obtained only partly and roughly;



in an experimental “rough out”, only partly shaped, the resulting waste flakes (débitage)
amounted to 30 (67% medium, cortex-bearing flakes, 4% cortex-free flakes, of which just
one was multidirectional);

in the largest basalt biface experimentally knapped (See Figure 4a), the débitage flakes
amount to 200 ca., so distributed along the knapping sequence: 12% obtained during the
first pre-forming stage, 63% in the shaping (and width reducing stage) of which 77% being
cortex-bearing (See Figure 4b), and 23% cortex-free (See Figure 4c); thin flakes (of which
30% are cortex-free) accounted only for 25%. 

Although the cortex-bearing flakes predominate, 30%, at least, of these waste flakes possess
sharp cutting edges, suggesting that handaxes manufactured with a somehow “vitreous”
quality of basalt could be potentially considered as “biface used (also) as a blank for tools”.

Conclusion

Although it is obvious that further experiments should be planned on the specific kind of
“lava” that was used at the Fontana Ranuccio Acheulean site (leucitite cobblestone?), the
multi-material strategy documented there seems significantly representative of the so-called
“lithic translation hypothesis”. Elephant bone knapping, performed to obtain handaxe-like
tools but also some flake instruments, is surely the most peculiar characteristic. Selecting
“lava” slabs “vitreous” enough to perform bifacial flaking also seems to have been an
important adaptive choice. Many more details should be verified, such as the presence of
“lava” flake tools (Biddittu et al., 1979, p.56) if derived, or not, from handaxes’ knapping chaîne
opératoire, also in order to better define the original locations of their raw materials outcrops
and workshop areas.

In a general sense, the waste flakes used as expedient cutting tools seem to have been an
important adaptive choice within the morpho-technological evolution of “Mode 2”, which
seems to have been often adaptive to each kind of environmental lithic resources. 

In conclusion, all these observations suggest that Fontana Ranuccio tools assemblage seems
to be highly representative of Acheulean techno-adaptive strategies. These assemblages also
allow us to hypothesise their potential meaning as an example of handaxes traditions
resilience, which may have been rooted in some neighbouring regions where vitreous flint
outcrops were abundant and which, therefore, could have acted as “techno-evolutionary
laboratories”, also preserving and passing down within generations the main Acheulean
bifacial tools’ traditions. 
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FIG 1. LANCEOLATE FLINT HANDAXE, WITH FLAKES REFITTED DETACHED DURING A RESHAPING APPROACH: 1)
FLAT OVERSHOOT MULTIDIRECTIONAL FLAKE (BY ANTLER “BAR HAMMER”); 2) MULTIDIRECTIONAL LEVALLOIS-LIKE
(EXPERIMENT BY G. CHELIDONIO).
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FIG 2. FONTANA RANUCCIO, LANCEOLATE BICONVEX LAVA HANDAXE, WITH LOW SYMMETRICAL PROFILES. ITS
DISTAL END LOOKS AS THINNED BY A “TRANCHET BLOW” ORIENTED DETACHMENT (RED ARROW), WHILE THE
OPPOSITE FACE PRESERVES OVERSHOOT WIDE SCARS (GREEN STRIPES) (BIDDITTU,1993).

FIG 3. FONTANA RANUCCIO, LANCEOLATE ELONGATE AND SYMMETRICAL FLINT HANDAXE; “GREEN STRIPES”
EMPHASIZE RESIDUAL OVERSHOOTING SCARS, WHILE “RED ARROWS” HIGHLIGHT A SERIES OF SUB-PARALLEL
SCARS ORIENTED SIMILARLY TO THE SO CALLED “TRANCHET BLOW” (BIDDITTU 1993, MODIFIED).
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FIG 4. A - LARGE BASALT PREFORM, BROKEN DURING ITS MIDDLE SHAPING STAGE; B - CORTEX-BEARING FLAKES
(77%); C - CORTEX-FREE (23%) SHARP ENOUGH TO BE USED AS EXPEDIENT CUTTING TOOLS (EXPERIMENT BY G.
CHELIDONIO).
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