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1. INT RO DUC TION

Most of the high moun tain Me so lithic si tes are ge-
neral ly as so ci a ted with hun ting ac ti vi ties. In fact the lithic 
as semb lies f ound there are mostly cha rac te ri zed by a lar ge 
num ber of mi cro liths and the was te pro ducts re sul ting from 
their pro duc tion (Ba go li ni et al. 1983, Bro glio 1990, Dal-
me ri & Lan zin ger 1994).

The aim of this study is to re con struct the tech-
niques used in the pro duc tion of the Sau ve ter ri an mi cro-
liths, ta king into con si de ra ti on the high num ber of lithic 
ar te facts found at a high alti tu de in the Tren ti no/ Alto Adi-
ge re gi on and in par ti cu lar in the area near the Ri ver Adi-
ge ba sin (Kom pat scher & Hrozny Kom pat scher 2007), 
(Fig.1). This ar chae o lo gi cal proof, found du ring sys te-
ma tic sur veys, cre a ted the ba sis for a tech no lo gi cal study 
of the lithic as semb lies found and for an in ter pre ta ti on of 
the be ha viou ral mo des of the Me so lithic hun ter-gathe rers. 
In par ti cu lar the author pro po ses a re con struc tion of the 
cho i ce of the co res, the prin ci pal chain of pro duc tion, the 
knap ping techniques used to make the re qui red sup port 
and the re touching car ried out. (We must point out that 

this study is li mi ted by the fact that the flints col lec ted 
are only a part of the lithic as semb la ge pre sent on the in-
di vi du al si tes. As a re sult the re fit ting ne cessa ry for the 
re con struc tion of the chain of pro duc tion was car ried out 
in a li mi ted way).

The raw ma te ri als used were al most all im por ted 
from a gre at dis tan ce that is from the Cre ta ce ous rock for-
ma ti ons in the sout hern al pi ne are as. The flints mostly come 
from the Bi an co ne, the Scag lia va rie ga ta and the Scag lia 
ros sa for ma ti ons and are cha rac te ri sed by a cryp to or mi-
croc rystalli ne struc tu re su i tab le for good or at least de cent 
knap ping. They ap pear in lay ers or in iso la ted no du les (Ber-
to la & Cu si nato 2004) and from the point of view of their 
su i ta bi li ty, they ap pear to be a co he rent and pres ti gious raw 
ma te ri al. Ac cor din gly, this work ana ly ses abo ve all the sur-
face fin dings that can be tra ced to the afo re men ti o ned ge o-
lo gi cal for ma ti ons.

The lo cal raw ma te ri als have dif fe rent cha rac te ris tics: 
tho se co ming from the Li vinal lon go formation are of not 
high qua li ty whe re as tho se from the Cre ta cious Fa nes for ma-
ti on are very split; the quart zi te of the mag ma tic rocks and 
the rock crystal co ming from the al pi ne di vi de were not ta ken 
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into con si de ra ti on as they have lithic tech ni cal cha rac te ris tics 
that are very dif fe rent and are of ten of poor qua li ty. 

The lithic tech ni cal pro per ties of the three va rie ties 
men ti o ned at first, should re sult in ana lo gous de bi ta ge tech-
niques: the same sha ping of the co res, the same per cus si on 
technique to pro du ce the knap ping pro ducts and the same 
me thod used in the fi nal re touching pro ce du re. This hy po-
the sis is ful ly con fir med by the re sults ob tai ned from a se-
ries of ex pe ri ments car ried out by the author.

2. CHRO NO LO GI CAL PO SI TI ON

In this work the chro no-cul tu ral de li mi ta ti on of the 
ana ly sed lithic in dus try, at tri bu ted to the south al pi ne Ear ly 
Me so lithic (Sau ve ter ri an), was car ried out from a ty po lo-
gi cal and tech no lo gi cal point of view and this al lo wed it 
to be dis tin gu is hed from both the pre ce ding cul tu ral pha-
se (Re cent Epi gra vet ti an) and from the fol lo wing Re cent 
Me so lithic (Cas tel no vi an). Howe ver it was not pos sib le to 
dis co ver any pos sib le and even tu al chan ges in work techni-
ques co ming about du ring the Ear ly Me so lithic.

3. ME THO DO LO GY

Af ter ha ving con sul ted, as much as pos sib le, pre-
vious pub li ca ti ons espe ci al ly tho se of F. Fonta na (2009) 

and U.Wierer (2008) on the tech no lo gy and the me cha nics 
of frac tu res in the Ear ly Me so lithic and ge neral ly (Faul-
kner1972), the author car ried out a se ries of ex pe ri ments to 
be able to re con struct the techniques and the work pha ses 
used in the pro duc tion of the mi cro liths. The va rious pha ses 
of the se ex pe ri ments are not pre sen ted here in the or der of 
the chain of pro duc tion that is star ting with choo sing the 
raw ma te ri als (no du le, block, plaque), con ti nu ing with the 
pro duc tion ope ra ti ons (pre pa ra ti on of the core and se pa ra ti-
on of the knap ping pro ducts) and fi nis hing with the con clu-
si ve trans for ma ti on of the sup ports through re touching but 
in the op po si te or der, star ting from the fi nal pro duct, the mi-
cro liths. This cho i ce was made on the ba sis of the hy po the-
sis that the form and the size of the mi cro liths in flu ence the 
sup port ne cessa ry to its pro duc tion and in turn this spe ci fi-
cal ly con di ti ons the form and the size of the core. It is also 
ne cessa ry to take into ac count that the se pa ra me ters also 
de pend on the type and form of rough ma te ri al available.

The com pa ri son bet we en the available lithic as-
semb la ges from a lar ge num ber of sur face scat ters and the 
ele ments, re sul ting from knap ping ex pe ri ments, made the 
re con struc tion of the pro duc tion pro cess of the mi cro liths 
pos sib le.

4. THE MI CRO LITHS

The fact that du ring the Ear ly Me so lithic both the 
sha pe and the size of the mi cro liths were mostly stan dar di-
zed, un like tho se of the tools, is un der li ned in pub li ca ti ons 
on this to pic. The cor re spon ding lithic spectrum is dis tin-
gu is hed by points, seg ments, tri angles, ba cked points and 
ba cked bla de lets that the re fo re re pre sent the prin ci pal re-
tou ched forms (Bro glio & Koz łows ki 1983).

The pro noun ced size stan dar diza ti on is ex plai ned by 
M. Lan zin ger as being due to their insert  in hun ting we a-
pons. Lan zin ger (1985) also hy po the si ses that “La com ple-
men ta rità del le sin go le ar ma ture mi cro li ti che, che pos so no 
ve ni re im ma ni ca te in nu me ro di ver so su una stes sa asta o 
unità di tiro, gius ti fi ca la for te stan dar diz za zi o ne di men si o-
na le di ques ti ma nufat ti”. The fact that most of the se are not 
only small but are also very thin is re mar kab le. Their ave-
ra ge size va ries bet we en 1.0 and 1.8 mm and ra re ly re aches 
3.0 mm (Wie rer 2008).

Bla de lets or la mel lar fla kes were used for the mi-
cro liths and the mi cro bu rin tech no lo gy was applied for the 
even tu al eli mi na ti on of the ex cee ding parts of the sup ports 
(too big, too thick or miss ha pen). With this me thod that was 
used for the first time in a sys te ma tic and ex haus ti ve way 
du ring the Me so lithic (Bro glio 1999) a se con da ry ef fect not 
to be un de res ti ma ted, ap pea red. A ro bust and sharp point 
was for med on the work pie ce that can be seen on a lar ge 
num ber of mi cro liths (Mi o lo & Pe resa ni 2005). The real 
sha ping came about la ter thanks to small ab rupt re tou ches 
that have been re mo ved in a uni po lar mode star ting from 
the ven tral part of the blank.

4. 1. 1   Ex peri men tal modi fi ca tions us ing re touches

To be able to un der stand and il lu stra te the in for ma-
ti on ob tained from the abo ve men tioned tech no lo gi cal stu-
dies, the au thor has car ried out sha ping ex pe ri ments ai med 
at crea ting mi cro liths. Using a poin ted pres sure flaker made 

Fig. 1 - Geographic area e location of the sites SA 5B and PJN 4, 
objects of tecnologic analyses.
Fig. 1 - Area ge o gra fi ca di stu dio  e lo ca liz za zi o ne dei siti SA 5B 
e PJN 4, og get to di ana li si tecno lo gici.
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from deer ant ler, it was pos sib le to re touch the sup port but 
only if it was very thin, ma xi mum 2.5 mm.

Du ring the ex pe ri ment, the pie ce was pla ced, dor sal 
face down, on a hard sup port (in a cen tral po si ti on or on a 
la te ral edge). It is im port ant that the pie ce in ques ti on is in 
perfect con tact with the an vil at the exactly the point whe re 
the re touch will be de ta ched be cau se other wi se the pie ce 
will break. In this way lar ge parts of the sup port can be 
de ta ched quickly and wi thout ef fort. It was pos sib le to ob-
tain the de si red mi cro lith from al most any shape of ori gi nal 
la minar sup port.

This em pi ric data, ob tai ned from va rious knap ping 
tests, is con fir med by the ana ly sis of ar te facts found in 
ar chae o lo gi cal ex ca va ti ons. Re gar ding the fre quent re pe-
ti ti on of mo di fi ca ti ons to the knap ping pro ducts to ob tain 
the mi cro liths re qui red, M. Lan zin ger af firms that “... per 
la mor fo lo gia del sup por to che è in dif fe ren te ris pet to alla 
for ma del la ar ma tu ra, nel sen so che la stes sa mor fo lo gia 
può es se re ot tenu ta da sup por ti di ver si ...”. This me ans that 
the same mi cro lith could be made from dif fe rent sup ports 
(Lan zin ger 1996). Ac cor ding to F. Fonta na (2008) “ It can 
be the re fo re af fir med that the pro duc tion of lowly stan dar-
di zed blanks (by adop ti on of “prag ma tic” re duc tion se-
quen ces) is ba lan ced by the ac ti vi ty in ves ted in their trans-

for ma ti on into a more or less wide ran ge of stan dar di zed 
mi cro liths”. Fi nal ly U.Wierer (2008) sus tains that “As to 
what con cerns the ques ti on on which blanks were used for 
pro du cing ba cked tools, the im ple ments them sel ves do not 
give suf fi ci ent in for ma ti on for an ans wer. In ge ne ral, the 
ori gi nal blank-mor pho lo gy has been com ple te ly mo di fied 
by re touch. For this re a son, cer tain data, for examp le bla de 
in dex, which is qui te high, do not ne ces sa rily re flect cha-
rac ters of ori gi nal blanks”. The re fo re all three authors ag ree 
that an amp le trans for ma ti on of sup ports came about du ring 
the Ear ly Me so lithic.

4. 1. 2.    Ex peri men tal modi fi ca tions using mi cro bu rin 
               tech nol ogy

It was of ten nec es sary to break the sup port. In this 
case, the same work method as that shown in 4.1.1 (that is 
the blank was al ways placed on the hard an vil with its dor-
sal sur face down wards) was used but it was held di ago-
nally (at about 45°) on the edge of the an vil and then it was 
in cised with the re moval of min ute flakes to form a notch 
on the pro jected point (Mi olo & Pere sani 2005). The char-
ac ter is tics of these flakes, that are the con coi dal frac ture, 
the bulb and the shock waves, are cre ated with the ac tion 

Fig. 2 - Removal sequence of the microburin 
Le gen d:  a) pressure flaker, b) traction, c) pres-
sure, d) shearing, e) rotations mo men t.
Fig. 2 - Se quen ze di stac co del mi cro bu li no. 
Le ge nda: a) ri toc ca to re, b) tra zi o ne, c) 
com pres si o ne, d) tran ci a tu ra, e) mo men to 
tor cen te.
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of the hori zon tal (trac tion) and the ver ti cal (shear ing from 
pres sure and counter pres sure) com po nents of the force 
used (Fig. 2.A1) (Cot ter ell & Kam minga 1987), and cor-
re spond ex actly to the stigma found on the ar chaeo logi-
cal flakes, blades and bla de lets (Kerkhof & Müller-Beck 
1969).

The work ing of the piece can be con tin ued un til the 
cen tral axis of the pres sure force gets to the dor sal ridge of 
the ar te fact (Fig. 2.C1). Fur ther pres sure leads to the re-
moval of the whole part of the un sup ported piece that is the 
so-called mi cro bu rin. The re moval sur face is al most par al-
lel to the edge of the an vil (Mi olo 2002-2003).

The re moval of the mi cro bu rin, pro vo cated by the 
force of the pres sure flaker, starts from the deep est point 
of the notch be tween the cen tral axis of the load ing (Fig. 
2.B.1) and the an vil’s counter pres sure point (Fig. 2.B2). 

These two forces (Fig 2.B1 and 2.B2) cause a ro ta-
tions mo ment (Fig. 2.B3) made up of the trac tion force that 
starts the frac ture (Fig. 2.B4) and the com pres sion force 
that ar ticu lates in the re moval ro ta tion point (Fig. 2.B5). 
Fol low ing the en ergy pro gres sion of the ro ta tions mo-
ment and also/the prop er ties of the flint frac ture, fi nally a 
rounded re moval sur face char ac ter ised by a bi lat eral end 
part shaped like an “S” is formed (Fig. 2.B6). One of the-
se counter curves dis tin guish the be gin ning of the frac ture, 
while the other forms the re moval ro ta tion point.

The split ting off takes place per pen dicu larly to the 
rounded re moval sur face and is caused by the ec cen tric 
stress of the ro ta tion with the cen tre of the ro ta tion be ing 
on the pointed end of the re moval sur face on the bor der of 
the sup port (Fig. 2.C3). A more or less evi dent de pres sion 
forms at the start of the frac ture (this must not be con fused 
with a bulb nega tive!) and is con di tioned by the ten sile for-
ce (Fig. 2.C2, Fig. 4.A.a). The de vel op ment of the re moval 
sur face con tin ues with a slightly rounded move ment (Fig. 
2.C4) with an counter curve on the edge of the de pres sion 
that fin ishes at the ro ta tion point situ ated on the mar gin of 
the sup port (Fig. 2.C3).

These curves, along and trans verse to the split ting 
off, show the un mis tak able sad dle-shaped re lief on the sur-
face of the mi cro bu rin. This sad dle is in the lon gi tu di nal 
di rec tion usu ally slightly con vex and trans ver sally con cave 

(Fig. 4A.b).
For this rea son, it is in ter est ing to note how the flint 

re acts to the ef fects of trac tion, pres sure, ro ta tions mo ment 
and shear ing:
 - when only a tract ion force is ap plie d to the detached 

piece a con cave re moval sur face, rec og nis able by 
the above men tioned small de pres sion, is formed 
(Fig. 3.1, Fig. 4A.a). There is also an “S”- shaped 
con cave curve at the be gin ning of the split ting off 
(Fig. 3.2).

 - a com bi na tion of tr ac tio n and shearing (resul t of 
compr ession stres s and counter compres sio n stress) 
de vel ops the so-called bulb, rec og nis able on the fla-
kes de tached dur ing the crea tion of the notch (Fig. 
3.3).

 - a com bi na tion of com pres sion and ro ta tions mo ment 
develops a con vex re moval rec og nis able at the ro ta-
tion point at the end of the “S”- shaped split ting off 
(Fig. 3.4).

4. 1. 3.    The micro bu rin and the se mi-fi nis hed pro duct 
               with“pi quant-triédre“

Both a part of the re touching used to form the 
notch and a ge nui ne con ca ve re mo val sur face re main on 
the “waste-prod uct”, the mi cro bu rin. The sup port ma de for 
furt her work is howe ver cha rac te ri sed by the re mai ning part 
of the re touching and a con vex re mo val sur face, the  “pi-
quant-triédre”, as a cor re spon dent to the mi cro bu rin. This 
sur face forms, to ge ther with the ven tral and dor sal si de of 
the ar te fact, a sharp tip with a ro bust tri an gu lar sec tion that 
is re si stant to tor si on and fle xi on in all di rec ti ons. The proof 
of this can be found, whole or par tial ly furt her re touched, 
on many mi cro liths. (Fig. 4B)

These ex pe ri ments show that the mi cro bu rin tech-
nique dis tin guishes it self from simple re touching in the vi-
tal im portan ce of the po si tio ning of the piece di ago nally on 
the an vil whi le the pres su re of the pres su re-flaker is al ways 
con stant. Both work pro ces ses that is the sha ping by re-
touching and the mi cro bu rin technique, can be seen as uni-
ta ry and clo sed work cy cles but on ly if the lami nar sup port 
is ve ry thin.

Fig. 3 - De fi ni ti o n of the formal appearance of fractures after: a) 
pressure, b) traction, c) shearing, d) rotations mo men t, d) fracture 
sequence.
Fig. 3 - De fi ni zi o ne della forma del le frat tu re in conseguenza a: 
a) com pres si o ne, b) tra zi o ne, c) tran ci a tu ra, d) mom en to tor cen te, 
d) an da men to del la frat tu ra.

Fig. 4 - The microburin and the semi-finished product with „pi-
quant-triédre“. 4A:  a) fracture induced by tension b) S-shaped 
surface. 4B: c) bending re si stence, d) tor sio n re si sten ce.
Fig. 4 - Il micro bu li no ed il se mi la vora to con „pi quant-triédre“. 
4A:  a) frat tu ra azio na ta dal la tra zio ne, b) su per fi cie a for ma di 
sel la. 4B: b) re si sten za al la fles sio ne, c) re si sten za al la  tor sio ne.
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The sha ping of the notch, ob tained by using a pres-
su re-fla ker, does not crea te pro blems up to a thick ness of 
2mm but it re qui res much mo re force for thick ness up to 
2.5mm and is al most im pos si ble to work when over 3mm. 
The se va lues are con fir med by the ana ly sis car ried out on 
mi cro bu rins by R. Mi olo. The av er age thick ness of the 
mi cro bu rins from the “Case ra Lis san dra 17” ex ca va ti on 
al ways mea su red up to bre a king point is 1.6 mm (Mi olo 
2002-2003).        

5. THE SEMI FIN ISHED SUP PORTS                 
(THE KNAP PING PROD UCTS)

 As was said be fore, the sup port nec es sary for the 
fash ion ing of the mi cro liths must be thin while its shape 
is of sec on dary im por tance. The knap ping prod ucts used 
to pro duce tools such as end scrap ers, bu rins, re touched 
blades etc. can be much thicker and larger. Nor mally these 
ele ments are over 25 mm long (Lanzinger 1985).

A lithic as sem blage com ing from two open-air sites 
iden ti fied by the Author is pre sented to en able an in-depth 
com pari son be tween the dif fer ent char ac ter is tics of the lith-
ic func tion (Kom pat scher & Hrozny Kom pat scher 2007).

5. 1.       The knap ping prod ucts of the open-air site “SA5B” 
             iden ti fied as a hunt ing camp and of “PJN4” 
             iden ti fied as a base camp

Through an ana ly sis of the in ven to ry of the hun-
ting camp (mar ked in the in ven to ry as “SA5B”, Fig.1) 
whe re the mi cro liths were pre do mi nant it is ve ri fied if 
the knap ping pro ducts have spe ci fic cha rac te ris tics and 
if the se are the re sult of spe ci fic work techniques. This 
in spec tion is car ried out by a di men si o nal va lu a ti on and 
an ana ly sis of the cha rac te ris tics and the pe cu li a ri ties of 
the semi fi nis hed pro ducts. A further ana ly sis, ba sed on a 
com pa ri son bet we en the se ar te facts and tho se of another 
site con si de red as a base camp (mar ked in the in ven to-
ry as “PJN 4”, Fig 1), was car ried out on the pos si bi li ty 
that the pro duc tion pro ces ses have dif fe rent tech no lo-
gi cal cha rac te ris tics or if the re are only dif fe ren ces in 
size. The Author has vi si ted the se two si tes pe ri o di cal ly 
in the last 15 ye ars and both of them are cha rac te ri sed by 
an abun dant lithic in ven to ry dis tri bu ted over a restric ted 
area (about 15 or 10 m²).

Be fore pre sent ing these sites, cho sen as be ing char-
ac ter is tic of most of the high moun tain sites with open-air/
find ings, it is nec es sary to note that how the sin gle as sem-
blages were cre ated is of ten no longer read able (the re sult 
of one or more dwell ing pe ri ods dur ing a chrono logi cal pe-
riod). The only way to ana lyse the lithic in dus try of these 
sites is to com pare them to sites that have been ex ca vated 
and dated. This means that the ar chaeo logi cal evi dence but 
also the ty pologi cal re search car ried out in Alto Adige and 
in the bor der ing re gion, in the Tren tino, can be used as terms 
of com pari son (Ba goloni & Dalmeri 1987, Dalmeri & Lan-
zinger 1992, Lanzinger 1985)In this sense the in ven tory of 
the Meso lithic set tle ment “SA 5B”, con sid ered a hunt ing 
camp, prom ises well for a typo-tech no logi cal analy sis. It 
is situ ated on the cen tral part of a crest and domi nates the 
“Cre sta del Alpe di Si usi” at 2230m. a.s.l. Mi cro liths and 
very small knap ping prod ucts (av er age weight 0.12 grams/

piece) pre domi nate in this rich lithic in ven tory. On the ba sis 
of the char ac ter is tics and the com po si tion simi lar to the in-
ven tory of the site “SA XV” situ ated nearby and ex ca vated 
in 1985, the site “SA 5B” can be dated to the Mid dle Sauve-
ter rian (Lanzinger 1985).

In or der to com pa re the lithic cha rac te ris tics of this 
site to tho se of a base camp, the site “PJN 4”,lo ca ted on 
the north side of “Pas so Pen nes” in a wide ba sin at 1990m. 
a.s.l. was se lec ted. This site is cha rac te ri zed by a ba lan ced 
re la ti ons hip bet we en mi cro liths and tools, and also by the 
pre sence of much lar ger knap ping pro ducts (ave ra ge weight 
0.57 gram/ pie ce). Un for tuna te ly the lithic spectrum only 
al lows a ge ne ral da ting to the Ear ly Me so lithic. Howe ver 
it con tai ned ty pi cal lithic com po si ti ons that are va lid for 
the ma jo ri ty of the Me so lithic si tes in the ge o gra phi cal area 
un der in ves ti ga ti on.

The in ven tory of the site “SA 5B” of 1187 ar te facts 
in cludes 30 mi cro liths and 7 tools. The func tional char ac-
ter as a hunt ing camp is even more un der lined by the high 
num ber of mi cro lith frag ments. How ever the re la tion ship 
at site “PJN 4” is of 7 to 8 out of a to tal of 382 ar te facts 
(Tab. 1).

A ra dio met ric meas ure ment was not pos si ble for ei-
ther site as there were no hearths with car bon re mains.

5. 1. 1.   The char ac ter is tics of the knap ping prod ucts 
              in the two in ven to ries

The knap ping prod ucts from the hunt ing camp site 
“SA 5B” are not only small and very thin (Fig. 5) but also 
tend to have a regu lar pro file and a tri an gu lar or a trape-
zoi dal sec tion as well as a small, smooth strik ing butt and 
a rounded proxi mal face while the per cus sion an gle is 
acute (Tab 2).

The base camp “PJ N4” in ven tory is in stead char-
ac ter ised by larger and thicker knap ping prod ucts (Fig. 
5) with an of ten-ir regu lar pro file and a de formed sec tion. 
Their pe cu li ar ity is also in the pres ence of big strik ing butts, 
which are of ten natu ral and straight. The per cus sion an gle 
is more open (Tab. 2).

In the dif fer ence seen in knap ping prod ucts from the 
two sites, one can pre sume that the work method used to 
fash ion the mi cro liths dis tin guishes it self in both sites. This 
should be par ticu larly evi dent in the re spec tive shape and 
size of the cores (sub ject dis cussed in chap ter 6.4).

Tab 1 - Number of tools and microliths on the sites SA 5B and 
PJN 4.
Tab 1 - Nu me ro di  fre quen za di ma nufat ti litici nei siti SA 5B e 
PJN 4.
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5. 2.       Ex peri men tal fash ion ing of mi cro lith sup ports  
              and the rela tive con sid era tions

The re sults of the ap pro pri ate ex peri ments, aimed at 
pro duc ing thin mi cro lith sup ports us ing di rect per cus sion 
and the fol low ing tech no logi cal analy sis are the ba sis for 
re flec tions on the char ac ter is tics re quired by both the re-
moval sur faces of the cores and for the debitage tech niques:

 -per pen dicu lar to the di rec tion of the blow, the re-
moval sur face should be a lit tle (never greatly) con vex. As 
the ra dius of the curve be comes smaller, the thick ness of 
the sup ports in creases (Fig.6A). Start ing to work from a 
edge of the core is with out sense, as in the first work phase 
rela tively thick prod ucts will be ex pected. This ex plains the 
rar ity of crested blades in the high moun tain in ven to ries;

- the re moval sur face should only be suf fi ciently 
long so that the flakes or bla de lets ob tained are only slightly 
longer than the mi cro liths de sired. Small flakes and bla de-
lets are clearly thin ner than the larger ones, con se quently 
the cores are also small and pro por tioned to the di men sions 
of mi cro liths (Fig. 6B);

- the strik ing point of the per cus sor should be as near 
as pos si ble to the edge of the strik ing plat form. The big ger 
the dis tance, the thicker the knap ping prod ucts (Fig. 6C).

6. THE CORES

Dur ing the Late Epi gravet tian in the south al pine 
area that pre ceded the Early Meso lithic, mostly nod ules, 

blocks and some flakes were used to fash ion the cores used 
as sup ports for the mi cro liths. In the case of nod ules the 
re moval se quence started from a nar row side whereas with 
the blocks it started from an edge and with the flakes from 
one of the two lat eral bor ders (Mon toya 2008).

How ever dur ing the Early Meso lithic, a fun da men-
tal change in the work tech niques used to fash ion mi cro liths 
be gan to ap pear: re moval start ing from the larger side of the 
core be comes the norm. 

An Early Meso lithic core, fash ioned from a flake 
dur ing the ini tial work phase (Num. In ven tory “SA 58.1”, 
prove nance: Cre sta di Si usi Schneid, raw ma te rial: quartz) 
can be seen as an ex am ple of the fact that the di men sional 
re duc tion of the mi cro liths also changed the flak ing tech-
nique:

In fact the mi cro lith sup port is not re moved from 
the lat eral bor der of the flake as is re ported for the Late 
Epi gravet tian but rather from a face of the sup port (in this 
case the ven tral face). The slightly curved dé bitage sur face 
al lows the re ali sa tion of very thin sup ports, which con trar-
ily to the Late Epi gravet tian larger and straigther bla de lets, 
were a lit tle wider (Fig. 7).

6. 1.        Core size

The Author had 70 open-air fin dings for the re search 
on the co res at his dis po sal. (Tab. 3). 19 of these are oval 
with an av er age di ame ter of 22.8 mm and an av er age thick-
ness of 12.6 mm. The re main ing 51 co res have pris ma tic 
forms, co ni cal or ban ded with an ave ra ge length of 23.9 

Tab. 2 - Cha racte ris ti cs and relative percentage frequence of the 
blanks on the sites SA 5B e PJN 4.
Tab. 2 - Ca rat te ris ti che e re la tiva frequenza per cen tu a le dei pro-
dot ti del la scheg gi a tu ra nei siti SA 5B e PJN 4.

Fig. 5 - Scatter plots showing lenght, width and thikness of the 
entire flakes on the sites SA 5B e PJN 4.
Fig. 5 - Dia gram ma di dis per si o ne  delle variabili lunghezza, lar-
ghezza e spessore dei manufatti non ritoccati interi nei siti SA 5B 
e PJN 4.
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mm, an ave ra ge width of 22.1 mm and a depth of 15.6mm. 
All the se co res have been fa shio ned from small blocks, no-
du le parts, fla kes or plaques.

From the point of view of size, they are visi bly small: 
the long est re spec tive re moval nega tives on all the re moval 
sur faces show that be fore leav ing the cores, the last flakes or 
bla de lets can only be used as mi cro liths (Fig. 8).

It is docu mented that a cer tain num ber of cores are 
not only small be cause of the con se quences of the ad vanced 
re moval of the flakes but also be cause the lithic sup ports 
were al ready very small. For ex am ple, the core “AJ 18.01” 
could be men tioned. Ini tially it was en tirely re stricted by 
natu ral faces and then only one side was used. As a re sult, 
the size of the lithic sup port could not ex ceed 21/18/22 mm 
(Fig. 9).

6. 2           Sub di vi sion of cores ac cord ing to the shape of the 
                raw ma te rial

The lithic ma te rial used to fash ion cores suit able 
for the pro duc tion of mi cro lith sup ports con sisted in thick 
flakes, nod ules, blocks or plaques. It is only pos si ble to par-
tially docu ment the origi nal shape of the cores ex am ined as 
be fore be ing aban doned they were of ten re worked (changes 
in the re moval di rec tion, use of dif fer ent strik ing plat forms 
and dé bitage sur faces). The lithic in dus try as sem blages 
ana lysed in cluded 70 cores of which: 

1)  Cores on flakes
17 ele ments still show traces of the ven tral face of 

the origi nal flake. The pre sumed base prod ucts of 19 oval 
cores with 2 op po site strik ing plat forms are flakes and in 
part, plaques. This defi ni tion is based on the rela tive re-
search car ried out by A. Broglio & J. Koz łowsky ( Broglio 
& Kozłowsky 1983).

Fig. 6 - Cha racte ris ti cs required from cores and the flaking sur-
faces. 
Fig. 6 - Ca rat te ris ti che ri chies te ai no du li e alle su per fi cie di 
débi ta ge.

Fig. 7 - Core „SA 58. 1“ - beginning of the exploitation  (scale 1:1).
Fig. 7 -  Nucleo „SA 58. 1“ - ini zio del lo  sfrut ta men to (sca la 1:1).

Tab. 3 - List and cha racte ris ti cs of the analysed cores.
Tab. 3 - Elen co e ca rat te ris ti che dei nuclei ana lizza ti.
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2)   Cores on plaques
Plaques were used as the raw ma te rial for the pro-

duc tion of 4 cores.
3)    Other cores
Of the re main ing 30 cores, the ma jor ity was as so ci-

ated to blocks or nod ules but it can not be ex cluded that a 
cer tain num ber came from flakes and plaques 

 The fol low ing per cent ages of the sin gle core sup-
ports come from this sub di vi sion:
 - flakes                         ca  50-60%
 - nod ules and blocks    ca  30-40%

 - plaques                      ca   5-10%
There fore it can be pre sumed that in the high moun-

tains, mi cro liths were mostly made with cores com ing from 
flakes.

6. 3.       Sub di vi sion of cores ac cord ing to the strik ing 
               plat forms and the dé bitage sur faces

The op era tive tech niques, ap plied for the pro duc-
tion and the use of the cores pre sented here, have been 
or gan ised ac cord ing to their strik ing plat forms and re-
moval sur faces.

For this rea son, the cores have been sub di vided into 
2 groups and pre cisely into a group “A” that con tains the 
cores that do not have a spe cific strik ing plat form as such 
but where a sec ond ad ja cent dé bitage sur face has been used 
in stead; these cores are also char ac ter ised by acute flak ing 
an gles (50° - 75°). The sec ond group “B” con tains spe cific 
strik ing plat forms and wider flak ing an gles (65° - 95°).

6. 3. 1.     Group “A” cores „with out“ strik ing plat forms

26 of the 70 cores, that make up 37%, have 2 ad ja-
cent re moval sur faces. The split ting off of the flakes and 
the bla de lets started from the edge where the two re moval 
sur faces met. In this case, the sur face be hind the one cho-
sen for the split ting off acted as the strik ing plat form (An 
al ter nate sys tem atic use of the 2 dé bitage faces dur ing the 
work was not veri fied.)

1)  Group “A1” - oval cores
The 19 oval cores rep re sent the ma jor ity of group 

“A” and may have been made only from regu lar and quite 
large sup ports such as, for ex am ple, from rough flakes. Dif-
fer ently from all the other cores ex am ined, the oval ones re-
sult from a sys tem atic, pro grammed proc ess. The two con-
vex dé bitage sur faces form, in a more or less lengthy tract, 
a com mon edge. The bi lat eral work cy cle starts there and 
it is al most al ways ra dial and only rarely in a sin gle di rec-
tion. The size of the re moval nega tives found on this type 
of core sug gests that they were used ex clu sively for mak ing 
mi cro liths and that they have been shaped pre cisely for this 
pur pose (Fig.10, A1).

2)  Group “A2” - coni cal cores
In the case of the re main ing 7 cores, the two dé-

bitage sur faces form a com mon edge only in a lim ited part 
of the sup port and it is that part that is util ized. Also in this 
case, the flak ing an gle is acute and the strik ing edge is fre-
quently rounded (Fig.10, A2).

6. 3. 2.   Ex peri men tal prepa ra tion and man age ment 
              of a Group “A1” core

A flat tened core was cre ated from a thick flake to-
gether with the re moval of the con cave faced pieces. The 
core was more or less dis coid and slightly curved on both 
sides from which small flakes and bla de lets could be taken 
for mi cro lith sup ports. There fore this type of core al lowed 
an op ti mal utili za tion of the raw ma te rial see ing as how it 
gave the fol low ing op por tu ni ties:
 - the débi ta ge can be eit her ra di al or oc ca si o nal ly with 

pa ral lel bi la te ral re mo vals, in this way re mo ving all 

Fig. 8 - Maximum length of the scars on the several flaking surfaces.
Fig. 8 - Lung hez za mass ima dei ne ga ti vi sui sin go li su per fi cie di 
débi ta ge.

Fig. 9 - Core „AJ 18.01“ for key see fig. 10 (sca le 1:1).
Fig. 9 - Nucleo „AJ 18.01“ le gen da vedi Fig. 10 (sca la 1:1).
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the out si de of the core un til di men si o nal ex haus ti on 
is re ached;

 - the re moval of the prod ucts can start from both sides 
with the pos si bil ity of choos ing dif fer ent parts of the 
edge. This shows that dur ing the proc ess the ar eas 
of the core that of fered the best dé bitage con di tions 
could be used;

 - the two slightly con vex sur faces al lowed the crea-
tion of very thin sup ports;

 - the acute strik ing an gle leads to the for ma tion of 
a lit tle de vel oped bulb on the ar te fact, an ad van ta-
geous char ac ter is tic for the pro duc tion of mi cro liths 
both us ing the mi cro bu rin tech nique and with re-
touch ing;

 - fi nally the knap ping prod ucts ob tained are more 
regu lar and of ten have a tri an gu lar sec tion that is 
per fect for mi cro lith pro duc tion.

6. 3. 3.   Group “B” cores “with“ strik ing plat forms

A lot of evi dence leads to the sup po si tion that in the 
high moun tains - far away from flint de pos its - any avail-
able raw ma te rial was used and that in most cases the size 
and the ir regu lar shape did not al low an eco nomi cal and 
ra tional prepa ra tion. As a re sult, the use took place in a non-
pro grammed (op por tun is tic) way based on the con di tions in 
that mo ment and with out a spe cific shap ing out. 

This fact has been ob served in all the group “B” 
cores where ex cept for the for ma tion of a mostly straight 
strik ing plat form, there has been no sig nifi cant prepa ra tion 
car ried out. The use of the natu ral strik ing plat forms can 
be seen quite of ten, small cor rec tions were also car ried out 
on some ele ments. The fash ion ing of the sides, to cre ate a 
bet ter defi ni tion of the dé bitage sur face can be seen only 
in 4 cases.

Of the to tal of 67 strik ing plat forms of the 44 cores 
in group “B” ana lysed, 26 are smooth, 22 fac eted (of ten 
pre vi ous dé bitage sur faces) and 19 had a natu ral strik ing 
plat form. Of the 79 dé bitage sur faces, 40 are on the large 
side, only one on the nar row side (Fig.10, B1, JO 12.02), 
while 38 are no longer clas si fi able. In 36 out of 79 dé bitage 
sur faces the curve per pen dicu lar to the di rec tion of the re-
mov als on the aban doned cores shows a mod est flex ion, 
24 have a sharp curve and it was not pos si ble to de fine this 
char ac ter is tic in the re main ing 19 ex am ples.

On the ba sis of the pres ence of one strik ing plat form 
and one dé bitage sur face, 20 of the 44 group “B” cores 
show the be gin ning of the use of the raw ma te ri als avail-
able (cores “B1”,”B2”). The re moval se quence con tin ued 
un til it was no longer pos si ble to con tinue be cause of re-
flex frac tures and lack of a suit able strik ing an gle (Fig. 10, 
“B1”,”B2”).

How ever, in the case of fur ther use a nec es sary cor-
rec tion of the dé bitage sur face was car ried out by re mov ing 
a large flake (Fon tana & Cremona 2008) while there is no 
evi dence of the re moval of a tab let to cor rect the strik ing 
an gle in any of the ana lysed in ven to ries.

The re work ing of a strik ing plat form, spe cifi cally 
the use of a sec ond dé bitage sur face on the op po site side 
of the core, could be seen only in one of the 44 cores 
(Fig.11,”B3”).

18 cores, in which the strik ing an gle had be come 
too ob tuse were turned by 90° or 180° to find a new strik-

ing plat form and were fur ther used ei ther on the origi nal 
dé bitage sur face or on a new one cre ated on pur pose (“B4” 
- “B9”) (Fig.11, “B4”, “B5”, “B6”, “B7”, Fig.12 “B8”, 
“B9”). A type of flake that of ten ap pears in the lithic in-
ven to ries that has a tri an gu lar sec tion and nega tives on the 
cur rent dor sal face per pen dicu lar to the strik ing di rec tion, 
in di cates the re-use of the pre vi ous dé bitage sur face af ter a 
90° core ro ta tion (Fon tana 2008). Us ing a core found in the 
Prad estel Rock shel ter (Num. 2343/L4) in the Val d’Adige 
(Ba go lini & Bro glio 1975, Dalmeri et al. 2008) on to which 
the Author man aged to re mount 10 flakes, one can try to 
ex plain this work pro ce dure:

 In a first phase, this core has been used on both op-
po site sides (Fig. 14, 1,2,3, and 1’,2’,3’,4’). The flakes 2 
and 3 have very thick proxi mal ex tremi ties and they be-
come thin ner to wards the dis tal part, that is they fin ish by 
form ing a point. With the re moval of these two ele ments, 
the strik ing an gle wid ens, pre vent ing a fur ther dé bitage. It 
can be pre sumed that be cause of the size (vol ume loss) a 
pos si ble cor rec tion, us ing the re moval of a tab let, was not 
car ried out. In stead the core was turned 90° and re-used on 
the ex ist ing dé bitage sur face. A flake with the above-men-
tioned char ac ter is tics shows work start ing on the core that 
is ori en tated in the new di rec tion (Fig. 14.4). Af ter the re-
moval of two fur ther flakes, the core was aban doned (Fig. 
14, 5,6).

All of this fa vours the hy po the sis that in the Ear ly 
Me so lithic, only mar gi nal or se con da ry cor rec ti ons were 
car ried out on the débi ta ge sur fa ces or stri king plat forms. 
Tur ning the co res was pre fer red. The 90° or 180° ro ta ti on 
could take place more than once un til the core was di men si-
o nal ly ex haus ted (Fig 12, “B10”, “B11”) as hap pe ned with 
4 co res. The core “JT 60” (Fig. 13, “B12”) must be men ti-
o ned as an examp le of re pe a ted ro ta ti on as it was tur ned at 
least 6 ti mes.

6. 3. 4.   Ex peri men tal prepa ra tion and man age ment 
              of a group ”B” core

The cores ob tained from small blocks, parts of cores 
and flakes with a rela tive loss of vol ume did not re quire 
an ac cu rate shap ing as the sup ports suf fi cient for cre at ing 
the mi cro liths were small and their shape was of sec on dary 
im por tance. The author lim ited him self to a mini mal prepa-
ra tion of the natu ral sup port: the crea tion of a strik ing plat-
form and the for ma tion of a suit able strik ing an gle. A new 
strik ing plat form was looked for when the dé bitage sur face 
did not al low fur ther use. This method was re peated again 
and again and so it can be treated as a non-pro grammed  
(op por tun is tic) ac tion. The num ber of the ele ments used 
to make mi cro liths ob tained from the group “B” cores was 
very vari able but on the whole, it never reached the high 
num ber ob tained from the oval cores.

6. 4.Con clu sions re gard ing the cores of the vari ous 
              lithic in ven to ries

 In the Early Meso lithic, the hunter-gath ers pre suma bly 
car ried 3 types of cores with them dur ing their cy clic moves
 - large cores for fash ion ing large flakes, blades and 

tools. These are to tally miss ing from all the in ven-
to ries ana lysed up til now and there fore can only be 
proved by the pres ence of fi nal prod ucts and pro-
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duc tion waste;
 - oval cores with a sys tem atic dé bitage used to make mi-

cro liths (type “A1”);  They are rela tively fre quent but 
it must be un der lined that their shape sug gests a spe-

cific lithic sup port such as a thick flake, a flat nod ule 
or a plaque. These cores gave a large num ber of us able 
sup ports with lit tle waste and were an ef fi cient use of 
the raw ma te rial. It is also worth con sid er ing that the 

Fig. 10 - Rep re sen ta ti ve cores of the groups „A1“,“A2“ e „B1“, „B2“ indicating the re la ti ve scars of débi ta ge (sca le 1:1).
Fig. 10 - Nuclei rap pre sen ta ti vi dei grup pi „A1“,“A2“ e „B1“, B2 con mes sa in evi den za dei re la ti vi ne ga ti vi di débi ta ge (sca la 1:1).
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re la tion ship be tween the weight of the cores that made 
up a large part of their equip ment and the num ber of fi-
nal prod ucts was im por tant for the Meso lithic no mads;

 - small ele ments like fla kes, plaques, blocks and worn 

out co res for tools were gathe red du ring the mo ves 
from one camp to another. The se were mostly used 
in non-pro gram med (op por tu nis tic) ways to cre a te 
mi cro liths.

Fig. 11 - Rep re sen ta ti ve cores of the groups „B3“ till „B7“ indicating the re la ti ve scars of débi ta ge (sca le 1:1).
Fig. 11 - Nuclei rap pre sen ta ti vi dei grup pi „B3“ fino a „B7“ con mes sa in evi den za dei re la ti vi ne ga ti vi di débi ta ge (sca la 1:1).
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The study of the cores found in the two sites se lected 
for this re search show the fol low ing dif fer ences:

The in ven tory of site “SA 5B” in cludes two cores 

that be long to group “A” (1 core “A1” and 1 core “A2”). 
The re spec tive knap ping prod ucts are small and thin. They 
mostly have a regu lar pro file and a trape zoi dal or tri an-

Fig. 12 - Rep re sen ta ti ve cores of the groups „B8“ till „B11“ indicating the re la ti ve scars of débi ta ge (sca le 1:1).
Fig. 12 - Nuclei rap pre sen ta ti vi dei grup pi „B8“ fino a „B11“ con mes sa in evi den za dei re la ti vi ne ga ti vi di débi ta ge (sca la 1:1).
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gu lar sec tion. They are also char ac ter ised by small and 
smooth or col lapsed butts and a rounded proxi mal ex-
trem ity with an acute strik ing an gle (Tab. 2). With this 
pe cu li ar ity, the knap ping prod ucts also sup port the idea 
that the use of group “A” cores was pref er able. (3 out of 
4 of the cores also found in the hunt ing camps “SAXV” 
and “SAXVI” that are very near the site “SA5B” were of 
group “A”)( Lanzinger M. 1985). This ten dency can be 
seen in the vari ous hunt ing camp sites around the Col bri-
con Lakes where oval cores are preva lent: the quan tity of 
these cores is about 45% on the Co li bron site “8A” (US 
4-5) and about 40% on the Co li bron site 9 while at the 
base camp Co li bron 1 the per cent age is only about 20% 
(Ba go lini & Dalmeri 1987).

The three cores from the base camp “PJN4” can be 
linked to group “B”. The knap ping prod ucts in the lithic 
as sem blage of this site mostly have ir regu lar pro files and 
sec tions, large (natu ral o straight) strik ing plat forms and a 
wider strik ing an gle (Tab 2).

On com par ing the raw ma te rial used for the cores 
with that used for fash ion ing tools and rough flakes, the 
idea that the cores could have been used first for the knap-
ping prod ucts for the tools be fore be ing used for cre at ing 
the mi cro liths can be ex cluded on this site.

Even though the rela tive suit able cores are miss-
ing, thanks to the pres ence of small flakes and other 
waste prod ucts, there is the proof of the pro duc tion in 
situ of part of the ar te facts. (Moreo ver the im port of the 
sin gle prepre pared ele ments is docu mented). So the con-
clu sion is that the miss ing cores were not aban doned on 
the site but taken away and proba bly re used at the next 
rest stop. 

6. THE ME CHAN ICS OF THE FRAC TU RES 
AND THE RIS PEC TI VE TECH NO LO GI CAL 
RE SEARCH.

The work cy cles for the pro duc tion of the mi cro liths 
have be en stu died on the ba sis of the fol lo wing cri te ria:
1. The re con struc tion of the flak ing tech niques and the 

op era tive se quences through an analy sis of the re-
touched ele ments, the blanks and the cores, car ried 
out on nu mer ous ar te facts found out co me from a lar-
ge num ber of sur face scat ters. This re search has also 
been fa cili tated by the re fit tings car ried out on the 
ar te facts them selves.

2. Ex peri men tal knap ping and the tech no logi cal de-
duc tions about the vari ous tech niques used.

3. Data on the me chan ics of the frac tures gained from 
the ob ser va tion of the cor re la tion be tween the vari-
ous forces used and the be hav iour of the frac tures in 
the raw ma te ri als (These con sid era tions have only 
been made ex haus tively in the case of mi cro bu rin 
pro duc tion). This kind of analy sis could be ex tended 
to all the char ac ter is tics of knap ping prod ucts re sult-
ing from the dif fer ent forces used and two of these 
char ac ter is tics that are of ten found on ar te facts, can 
be pro posed as ex am ples:

 - The lip, rec og nis able on the ven tral face of the ar-
te fact that is gen er ally de fined as a con se quence of 
a blow from a soft per cus sor. This pe cu li ar ity is al-
ways ex plained with em piric val ues (Pe le grin 2000). 
From the point of view of frac ture me chan ics, this 
curve is born from trac tion ap plied at the be gin ning 
of a “slow” re moval that is char ac ter ised by a ro ta-
tion. This trac tion force is the same as that seen in 
the re moval of the mi cro bu rins il lus trated in fig ure 
3.2 in chap ter 4.1.2.

 - A hinge frac ture, which is nor mally formed as the re-
sult of flak ing tech niques used on sur faces that are 
too flat. This char ac ter is tic that is seen as a knap ping 
mis take, can also be ex plained with frac ture me chan-
ics. The force used in a punc ti forme way on the per-
cus sion sur face ex tends ra di ally and con se quently the 
ver ti cal com po nent of this force (pres sure) de creases 
with the in crease in dis tance (Fig. 15, 1.0) As soon as 
the pres sure is no longer suf fi cient to cause an ul te rior 
shear ing, the frac ture front curves to wards the dor sal 
face of the blade/flake. This in cur va ture is caused by 
the hori zon tal com po nent of the act ing force (F). In 
re la tion to the cen ter of ro ta tion this stress cause a ro-
ta tions mo ment (M = F x L) (Fig. 15, 2.0). 
The lever L de creases on get ting nearer to the cen-
tre of ro ta tion and as a re sult the ro ta tions force in-
creases and reaches its maxi mum value (a mul ti ple 
of the ini tial one) at the frac ture point (F1 = M/L1), 
(Fig. 15, 2.1, 2.2). This ro ta tions stress to gether with 
the re main ing shear ing pres sure, pro duces a rounded 
re moval sur face that of ten has the shape of a quar-
ter of a cir cle that reaches as far as the dor sal face. 
An analo gous fact re lated to mi cro bu rin re moval is 
il lus trated in fig ure 3.4 in chap ter  4.1.2.
If the ro ta tion is su pe rior to a quar ter of a cir cle, the 
frac ture curves in the op po site di rec tion (Fig. 15, 
3.2). This counter curve is caused both by the en ergy 
left over from the ro ta tion and the re sis tance of the 

Fig. 13 - Core „B12“ indicating the re la ti ve scars of débi ta ge, for 
the key see fig. 10 (sca le 1:1).
Fig. 13 - Nucleo „B12“ con mes sa in evi den za dei re la ti vi ne ga ti-
vi di débi ta ge, legenda vedi Fig. 10 (sca la 1:1).
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Fig. 14 - Core (2345/level L6) of  Ri pa ro Pra destel with refitted flakes and the three se quen ces of débi ta ge (sca le 1:1).
Fig. 14 - Nucleo (2345/livello L6) del Ri pa ro Pra destel con schegge ri mon ta te e le tre se quen ze di débi ta ge (sca la 1:1).

sur face situ ated be tween the hinged sur face and the 
dor sal face (Fig.15, 3.1). Some times a wavy frac ture 
sur face forms pre suma bly as the re sult of par ticu lar 
ir regu lari ties on the flak ing sur face or of  a non ho-
mo ge ne ous flint (Fig. 15, 4.3).

7. CON CLU SIONS

This re search con sist ing in a tech no lo gi cal ana ly sis 
of ar chae o lo gi cal ar te facts and the re le vant ex pe ri men ta-
ti on per mits the iden ti fi ca ti on of a fun da men tal evo lu ti on 
in the knap ping techniques al re a dy exis ting at the be gin-
ning of the al pi ne Sau ve ter ri an and the com pre hen si on of 

the laws that re gu la te frac tu re me cha nics by using as an 
examp le the mi cro bu rin re mo val se quences.

Fu tu re re search could be ba sed on in vol ving ex perts 
spe ci a li sed in the field of frac tu re me cha nics so as to be 
able to ana ly se the re la ti ons hip bet we en the applied force 
and the frac tu re mo ve ment. This would al low the ac qui-
si ti on of further ele ments to be used in the tech no lo gi cal 
ana ly sis of the en ti re pre his to ric lithic in dus try.     
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Fig. 15 - Splitting sequence of hinged flakes/bladelet: F. traction 
stress, L. distance between cen tre of ro ta tion and traction stress , 
F1. maximum traction stress, L1. distance between cen tre of ro ta-
tion and maximum traction stress.
Fig. 15 - Se quen za di sfal da tu ra di scheg ge/la mel le rifl es se: F. 
for za di trazione, L. distanza fra punto di rotazione e forza di tra-
zione, F1. for za mas si ma di trazione (frattura riflessa), L1. Di-
stanza fra punto di rotazione e forza massima di trazione.




