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Abstract

Il n the | atter decades, the use of geoarchae
archaescli 6g@iscdlas i ncreased, demonstrating to
ast environments and settlements. The applic
i scswhHiionle, wi tht 5bali argedtthbkb possibility of

recise framework of the studied contéerpteveddgqge

- T Q T O

he sécpas$s @eultures through the analysis of

l ements embedded in sedi ments, and their di s

Q D

swi dherramewor k characterized by the surroundi

Il n this work, geoarchaeology is applied on

ocatedronca comprised between the sl opes of

emergency excavationfewpges edda ofettthleeamlemstot dath
paot the Copper Age. I n order to provide furt
the presenamrd olie@@retri@bniScpuwa rteod tMoeeut h Pqgt tseervye r(as
anadwes e conducted by the University of Padua.
on thin sections, granul ometries of sedi marctts
possible toewvedanfs totmue t sitthe and of t hensurtrha
chronolTohgey dat a el abossawedef compahese wanal ps e\
sites in the samedirgeqg, omyt Talesnd i miot Al etoher se
or in environments which share theomsaunbtescrhalr a
well asgéoommr phbeédodpoiaht s

The situation which appechoenefd rdmer masggaoywse de x
t hient eresting presence of a stutbisa k ad a@r dcabdnp v s e |

sedi memhe whole sequence is placed over the r¢
Last Glaci al Max i mum.

The following five chapters are articul at
geomor phol ogi cal i mpl ant of t he dar eaan uamrdcehra eior
outline of the Neolithic period in Northern |
site. Finally, the first chapter ends with a

t hpiedogamesitshre characterbPdtliacn, nomteiaced hwi tmhoiun

withinerysssedebgl lobhd@dr schol ars. The second ch



|l ocation of materials coll ected on site, to t

actuale amerl g sperf ormed. The methods applied t
and were performed in collaboration with tech
| aboratories. I n the third chapnergrapghiucs i n

exception of thin sections data AaApwendhXpr esent
f our ttherc htatpat all the results are interpreted
theories and thoughts of other schol ars.

Il n quest. ul t i mi decenni  aumentato | "'"uso
ledi ndamiic al cuni sictomendt mome mtamdosii mal e per
ambienti e degli insediamenti del passato. L'
di scipline, che con i |l oro contributi hanno

prediesocont elsnoigumsdiiatnhobeaodnapmaggnore possi |

segretitudel Ipascswmlt e attraverso | ' analdesliendeent ic
bi ol ogici i ncorporat. nei sedi menti, eo |ltar el oar
un quadro pi%% ampio caratterizzato dall ' ambie

|l questasiri appkaca | ' usaumdediltao gsiotau a&the od lo g
Brentbocabsiwzzuantao terrazza compresa tra | e pend
Lo scavo di emergenza ha esposto un i nshkai ame

continuato a vivere fRamoAlalflian ep rdiimaf opranritree duellt
guesto sito, caratterizzato dall a ¢ei a¥aBsoia cdi
QuadrnvdBta nsost ate effettuate diverse anali si d

Attraverso | "impiego di mi cromorfol ogia esegu
sequenza e datazioni al radiocarbonio  stato
circobtdate. el aborati da quessetiapakemebhestboa o
stathel | a stesFraenteighdinggdé t oma anche con al tri

vicinaamki eniin che condividB8nentenstesssiaada
culturale che da quell o geomorfol ogico.

La situazione che  emerba dbomabhmbetrate®cavo
presenza diAmontor ésprusmsdioe svil uppato su substr
rossastri. L'intera sequenza  collocata sopr

MassGhmaci al e.
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seguent.i cinque <capitoli sono articol ati

ramica generale dell'i mpianto geomorfolo
Nt roduzi odnedle alricthlétotd aolgieac asettentrional e, [
estbnfilehesitb.primo capitolo si conclude
uppo dei suol i, |l a | oro pedogtadaena, entekl e
ane e niedllie cvoamhel idefslcurvi tt o da al tri studi
nizione e | "ubicazione dei materi ald/ racec

i sottoporsei f gteiamantl cekee pledpsnmet odi appl i ce
i oni hanno seguito protocol |l speci fici €
iversit®™ di Padova e di altri | aboratori

| | eceln'gacadd zii geles eze io nd a vseontgtoinloi pcuheea e mtr & tv ie
rizione, i nsCernietle qruealrit'oa pcpaepnictiod eo Ac.he t utt

gati, facendo confronti e includendo teor






1l ntroducti on

The use of pDedlesxgacnoinndormaswhy shheen aypart

since its definition as a scientific matter.

are conoebéedstobences, s yacnhd  absi od hoygsyi. ¢ sH,0 welvemi,
s udbi scigptliilnlesr epresent an i mportant help in t
t heir compongerbar chlaneof agy, provides i mportar
underisnogpndynami cs i nwalociamg ethautma nn aatcuriaolns, an
bet ween artefacts and ecofacts ( Bangdsdt tiin, t2h0eC
years tor plaranoifint éigh e ffnideg.l0bdeel d d Htheect abl e i nf
on the site rerceoracsquwiamede transported into | &
give an explanation to phenomena Wiatplpmeadwi n
speci alwezcatd aothesd andr mp eortfheecrt | onkejdecft s t o : f it

among t heasrec htaheeorlemigitcscamoploll ogy (i . e. , ct he mi
soliilke material se (MacphagwhiclilCoarktgwanmhoGel deé
considering all the aspects that may deter min
i s possible to cite granulometries as an i mp

possi bderseaed al facsrp ecx aamegdaess m hoef t r asnuscpcoer et daet di
within the stratigraphy.
A geoarchaeol ogical approach to theidgeywdiyf o

Q

nd destevewahtwhet hert hteh ershes nvaebrten &t pr akse s s e
and help in thei uegdlEeireyttdamglmegmd ¢ hman al | ows t o

the choices of |l ocations for settl ements, how
of spaAtke same time, geoarchaeol tolgggnvp mr @wnimeead
speci f,i ct te neelsi mat e and variations in soil ch
k etyool in order to have a broacokhrewhédame bhof !
actidmat amall events.

Te foll owiomgtehwmsdygal ysi s of a si toeBrlerctad reidc
(Temdloscovered during construction works. The

of the site determined a waecafrestwuypo.bolghemef
emergency aanredlevaetnetd otho t he onbewlethwsrr & ly atq &l s ad lesp
evidenced by the velocity with which the ex
undi scovered archaeological records and the si

q



and intense period of excavation, t he work v
provi ncé& p(rummstte:n Be nkz aAe p @il it uiruanldie)r t he super vi
Chi ar a-t GoawtnpaAry, .Dechng the yancbha2do6lBsgreddout
rescue exdavamnigomwhich sampling procedures wer

The samples on which anal ywsorsp hwelreegiccoanld utch i
granul ometries and radiocarbon dating. I n tot
bul k samples for granul ometries were <collect
Charcoals and ewomcead aftr g mesntt,s amal yseld. aBrdd g Idiea
the University of Padua, and then were sent t
and Uni ver stiad yb e fd aAtdaehde.u $sAsi nf asre catsit dires bd roe kcso nwe
and prepar ef. b$ian etehhenilcabaonr at ory of mi dPracdmar ph
antdhen observedeTAe phepmrat osoaopor aoararnilbdyb meut
techrmSi.ciam tt. he | aboratofytbet Oegamémeoktogy GCe

I n a preliminary overview of the site, and
who carried out the work, it was already possi
by radiocarbon dati ng. Aerdc htaheeo | paga dceahl @ eneeanita,i nc|
of human activities, already from the Mesol it
Neolithic period. The | ast evidence of human
t he pfairtstof Copper Age.

Particularly intebest vieng itohaesarfehaedl yd rdeuwsreinncge o
expressed A horizon on which tege aNseoilti t Wwill s
articuhadagowenmenthe di scoveries of Neolithic s

l'taly.

Considering these,ptéalki mi mar pfi niedcds mbdtdis adme
of a chronology for the settlement, but al so
techniques and analysi s. The focugsompoyilnrged
sequence ofonkbe detpramaetibast s foundation. TI
an interesting geoarchaeol ogi cal set, i n  whi
Adi geisntwesdedk s sed topsoil (A horizon). Attentio
considering the presence of natur al features



1. Geomorphol ogi cal Fr amew

The area considered iINorthesnspauhfer elt il-ipa b Al
Adi ge r eigtioommparnidsed between diff &woenmaimorfpdat
determined the | andscape of the Southern pai
modi fications t h:ahté oMocuunrtr eBla lidno trhaen Baet éeanalf t thhee
wi || be further examined, briefly analysing t
the devel opmaaft Brfe nthoeniPd a.t

ThMount iBsalnloount ain range 38 km |l ong and be
189BHs del t hBatsedhivepd | e del | 6Adi ge and t\hWwékstlaga
ansuth by the Lake of Garda (Br-8&wddjregoerdn,
i's articul ated i nx aan dp rti.enrcritapspe el saenokigse ¢ up$ atma d &
glaci al and torrenti al erosions conariddredt itco
phenomena (ChélhiMdamito,Ba2@®4)c.an be divided in

Western sector char azmaeti sédnéyaadHBas)t @cleiyrsd,e

composed of weakly inclined blocks9XAtmonmloe!| & aas
time, the range can also be subdivided into t
it is possible to distsntNoesh andBal d8alldene

Souskparated by .  BdbeapdiesEavdamer hreanoifddral do
presents a curved wmgAt rahemaamecoivmeetdhéyf ot u:
side of the Mount Baldo, an area in which the
where they encount pl atadfae uBKreentidnri cboa samd oFRr a dae
Eastern side of this mountain range represent

created productive sites, alreatdy, d2a00 h)y. Preh

The different features present in the area
that this | atter consists of a complex combir
mor photectonic wunits, st r utcitounr,e sl idtehtoelromiinceadl
di fferent types of deformations (Turri and Pe

range ar e di fferent and wer e subjected t o n
arrangement . Theabni giangeofvet Bi semoanbund 20
when the movementitohfe cpotntte cnaenn taal d rpd [ipetsetsalb leios h «
sl ow subsidence movements of coast al pl ai ns.

sedi mehnetns ,I it hi fied in about 1000 m of dol omi t

N



the sedi mentary strata were stild/l |l ocated at

Pl ateau iaboUrle3MB® | i on iyae anresw asgeodi ment ati on of
sedi ment s, enriched with -csrigancias nisr,o no ctchuer rde ds.s
Cretaceous, the | ayers under the Ocean fdfdeor
phenomenon too. The compression |l ed to the de

deter mi ni g ngn odv edrhleapol der rocks over the re
kind succeeded during the millennia, wi th a
conditions determined My |Igloacsi aolf cyyecalress (oCfh etlh
particularly the Eastern sector of Mount Bal d
actions and neotectonics actions: the first

secondi detdenan updO0lf ttihrag kesf tH0®rogenetic 1 mpul
modi fied al so kylanydadcg!| asntdi ck,arssmtdaw phenomena
i n Mohuent Bal do range there are many different
of | andslide caused bywagtrarnvitcoguyur yaad,| egsd oag @i
gl acierButaa@ati drh,g heame atriemeevi dence of deposit

fluvial deposits, glacialPangdempiemii gl Be9 &) . dep

Mount Bal do presents a set of rocks, al t hc
dol omi t at c ardedd uzsmi t egi, nkyet-goemyhi t @ col our , get
mi cr ofMog ®iolver, it i s possible to find breccia
with algae and crystalline dolomites (Turri at
rocks deri Eed eufnedemwh her volcanic activity. i
perforation of ancient rocks, and the consequ
already exieodinst d ole@dnsent nno regi on, rocks rel a
are Iltieanomedar eas: t he Mount Bal do rfaonrg ee xaanmdp |
BrentiomseW®hot her | imited feature in Trentino

Mount Bala@does@adiememttary f or mations of marine



- Peschiera

Fi gUTeerti ary outcrops Il ocali

Garda Lake (Bosellini e
As f ar as it i s considered the botanical Vo

Bal do presents an exceptionadl55diewmdri giiteys. o fT hv e
mainly due to the presence -ehvmaraoagmenhtabcthan
fact , the climate of the mountain range suffe
mi ti gates tkhse tcol itnhaet eh eeahtanr el eas e .Alcscou mutd haet eNll
SSW orientaange afl ewe the presence of humi d
preci pFitmaliloyms t he other phenomena iitrufdleu ernacnigne
sl opes exposition. Generally, on Mount Bal do
temperatures i n winter and , mod drreabtueat chtammimp a&srna
precipitations during winter months and tempe
More specifically, considering the Eastern si
whifcrhom botdomr ¢ op dMeqd ittoer r anmveiannt ab erAtbped @ Bhbod,s ua
Al pbaekt (Brocada, 2022).

The second feasanei mpatt armrtprebemént for t

geomor phol ogi cal framework of Brentonirdorsar ea

N



one of the main riversthNortitheaty, Medpteeranbdhgan
410 km and a di&mpagereassint soft he2 features of

a -& direction until the Adige floor wvalley, wh
and stretched out all Chiabapdait@er Aidoag eB®RIli za&n
strong inci-SWndiwietcht iNONNE of the fl ow (Angel ucc
1500 m a.s. | ., and according to the Rust <cl ass

Scholars affirm that the origintaoddifgdulve ya,l

i's set stariTiemg i farRpm pteidittsldaplogpul ar t he hypot he
in the Upper Miocene, during whBabhsé¢ehei manpaor |
20p7 However, already 70 Million years ago, [
and contributed to the deformati on Tahnids dei vsepn
infl uenccmat tdhhe dfo ri vers, conskiimetrhing gpedi fail o
call ed ALIi neawhliewdise adiruedai dcyanreiechoy e nedr aprhd t n et

permitted to reach the sea in the shortest po
Val | ey, it sahdwdp tshh apteh ea ntdy ptihcewicthha r daicft feeri esrtti cp rc
the result of an intensive erosive action. Th
to the fAMessinian Crisiso, during which the

movements that Medpbptatednean Sea from the Atl a
t wo watsemvoirs | ed to the | owernoghgotheMedat er
The result was represented by the incision of
period th&atMisltloippredydars ago (Angelucci, 2016
in the AValle dei Laghi o toward tThenbasi conod
downstream in the | ower Sarca Valley, through
the Late Gl &t vael, sthetaAaAdi g® occupy the curren
Quaternary, numerous climatic variations occul
Those variations were detl&madi inrigpety yDotdtsicma@ | g lea a
perigddasc,i er s expahdeidnteddghbhaecihal hpeaer itcadnpac iae |
retreat. l.WOpayearcs |l agbplhet AGIGHMc i al Ma x i mu m)
huge gl aci al ma sAdd i gedsmwladtled .i T hilse mass unde
and two different gl acier brancelsdsal ampge arheed :n «
Sarca Vall ey, thaestathbe AdegmoValdl ¢pwy. EThe gl ac
presented a volume and a thickness inferior w
of those gl aci.e®8 a0 gye drest weegeon. 1I7n t hi s peri
the melting and retrkebtanifomgl aci bugel @wdt ¢i0 @u



stream and fluvial activitie®»Piai hheMamaynoahd

the Adige Vall ey, for example valley sl opes |
covers allowed erosion, transportation and s
(Angelucci, 2016) .

Legenda

[} Limite det bacino idrografico {anno 2005)
*“*__ Limite del bacino idrografico (anna 2000)
5 " Limiti provinciali su base ISTAT 2001

& Centri abitati

Trentino

> BrenHEn

one del Veneto

Regione
Lombardiz

Fi:;BBaesin of Adi;e River and its hydro
1992) .
Further more, the retreat of glacaeeposhowe
covered by debris deposits, whercthddd ooolde dv alul
creating new riverbeds (Avanzini, 2006) . Amo

N



possible to ascribe & heesetgeau eGlicdelc emdele eacoseriedeb:
floods and floodplain silts dated to the Hol oc¢
reconquered the va00emBasdelst o(ppan)d.upkitmal2lioy, 2\

stasis period it was poss,pmlrd ittanlesaetinyetsh e rersiec
Lagarina set their ChOhcdd®i Feapbaagobetidveeccrnd 8
i n tMiel ldB@& uimol | owed by a sedi mentary accumul
(Angelucci, 2016) . Those gravely depositions

i mportant geomor phol ogi caBagy¥ saenidaiBioamsation t2H0e 7

Simultaneously with the advance of vegetat
recolonized the area. Firstly, alreadyadwrirsg
arrivedl pmadlheys r»andlhelngt ebheeBoweenl t hed Pt e Bo
Mesol i t hgiact hhreurst egrr oups-hdxti eagded er heéeihe maj or it

surroundings (Angelucci, 2016). According to
Ol der Dryas some sett |-neoruemttasi nweurse apnrdeWhelnbte ri n\
specifically regarding the catchment basin of
alreadyO0ODfA thke. 18. C. , using rock shelters at
2001) . The human presence reprdoevitngd cdarmnge
devel opments that i.mt draedt edntthe ohdicgd aValolresy
erosi onal and transport processes affecting t

The village(ToeEnBoemwkenibwuae t on a pl at-eau f
syncline system, characterized by different a
fl uyliamci al terraces (Brocada, 2022). These ter

fromemtc | andsl| Mieostemikat adctetitbrer was then part
present in this sector adsr ismmy e t h é(A tiea &aesdi irvaer
Fogel ges)ang®héen@ead® whi ch Br enawoveeircyo uwassth &idyd ied,rt e
composed by gravel s anRl ail 4duevg sl ie fdsedtr ,i-gst aceoindi Int
materials that compose the Pl ateau of Brenton
was able to form at the centre of the plateau
t hitad Ypubl i dvlagarekyd j & bpelnato étaoB r e, n tcoonrirceos ponds t o
depression next t oL avgdr idndaA dfi greme doraa@reatosvVavde ue

processes, that is to say a bottom to top ero
t he Val Sorne trench and then, p r oxonehd ccihn g etsau |
in dtikps features still visible in the surroun



Il n order to better understand the geomorpho
the I talian Geol ogi cal Map ( Car0tOa0 ,Geaonldo giitcsa ic
notes. Specifically, Brentonico f@dées Appgedenadi
in its East &reetl oWw&0t lweepnmergaelntssect or of t he S
from the compressive s-tobputterahalineedbbedoNMapf
shows hbwagbeoW¥wiBrentonico developed over the
gl aci al and f | uivinbgagclka cticalt hdee plossgtt sGldadi all Ma x
related to the Upper Pleistocene. Within this
they better specify the singular Late GIlaci al
thedBo®ubsynthem (SGD2). The deposits related
are referred to twoorba gi rnoatshensCeorft ré&ddir msaend tadmrido

in theE&Lsetherml sector, the Atesian, both convi
Typical features present in the SGD area are
multc consolidated,.Amalnat igorneyt iilnl ,coa osutrructur el
polygenic heteromers in a cl| alsadam matpmpiox .t ,r ed,
or gr ey, iins ceollFoonrrgedrpeysse ndisa d iraalm gont act, charact
heterogeneous facies within the Synthem of Ga
textur al rtamr & xelidacattradolnar i n et al ., 2005) .
However, the territory of Brentonico is al
which may determine erosive events. Thoesse ac
evolving in sl ow debrimshefn ocomesn onr trhuadf | porwess e nt
conditioned by meteoric precipitations. I n t
represented under the acronym VUB, al so calle

subjectndadkns e s$ubmer gedtived c adruird n@ctt he Lowe

accumul ations of ialoclistites. Then, al so v
di kes were created. Volcanic rocks and the pr
Eastetnopathe Sheet 080, with rare intercal at

|l i mestones with radiolarians and planktonic f

Brentonico (Castellarin et al ., 2005) .
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1 Ar chaeol ogi cal Framewor

Once the geomorphological framework of the
to identify the chronology of the settl ement
which the studylhé sacomaext agil ¢caledrecord and
possible to assert the site of Brentonico in
the beginning of the Copper Age. This study
consi der at ioofn otrhiegipner idoedv el o p meMotu t doetdt calleyc @y e oif
Northern Italy.

I

€4 w
gent,onico excayati
. Sl 3

&

[T 5,

Fi gdrecation of Brentonico's site (an el e

As it was already anticipated in the previo
Al panea were already i nhallNevedt bgl &€ps ., gratvet hi
period40P83006€00aBCE the anthropic colonizati ol
especially with sle@awoeladv &taimpnsatomeidn uvmal | ey f
these siltiemitied,vedd/epdoi tailoonagosptrocesses whi
ant hropic evidence, and this |l ed to a-Atpamee
regiBent @l a)et PalrtiZz@uds=mrly i mportant are the ¢
Bor eal and Atl afoO0caBEEi bd, facobuntdhé& Mediterr

N



t hhy psi t her mal peri od, al so referred as Hol oce
and humidity raised and90hA3x00Q rmea.co.vler Tehxe ainm
reconquer of nature iIis evidenced by the biodi
the settlement of human groups. The water el er
(70%) olfossei tteos pcl at eaus, fluvi al confl uences

naturakrepbdbowodeda( Franco, 2011) .

The term fiNeolithico was introduced by John
Pal aeol i thic characterized by the introductio

innovation that defined this new period was i

ani mal hlisbae@dithr eneot eloenmheyntdef i ned and intro
innovations, but at the same time they |l ed to
Generally speaking, some of the changes th

deforestation of arehsowgrthkidshasabtaigonsul theeus
wooden or bone shaft and flint blade) for har
most common cultivated pl Hot de wmranwuuo peau wered &
(Tricticuimn dndoec mkroirnt iwhuena ) mo( nboucto ctchuent e wer e
| enttens (c)ukaesruine paamd uont herlLipdwamtws iqdtsathids piomE
(Papaver 3$moAmbergushe animals that were domest
pigs, anHb weowirnesdhunting and fishing were stil
integrative resource, with a different pr omi
everywhere the ceramic was present bhwndf bauged
tools chipped and polished (Cocchi Genick, 20
Tal ki ng fabNoswtl itthha ¢ i n Northern I taly appea

within such a | imited area. Within this area,
comprises the | ow Lombard,-AlVpaerdi Amemamidn&r hiull I
as Garda Lake, Como Lake and | seo lAdlpa,aegred
(Cavul | i, 2020) .

The first step into the comprehension of

investi gatel @memme as®ent s the necessity of.lmm bro
fact , it I s necessary to take in consideratioc
Northern Italy, and more. First of all-5,t66& 1
caBCE and the Adriati,budimpo ececridr WaNesd ssuint dBraé N

and Centr al Europe | ed t o c oeenxfilsuteinncge sl oacnadl i Met se



This theory regarding an acculturation phenom
Neolithic settlements, which were still partd.i
agricul tural andPadassbaadaydddae®ec2rB808ent st
enhance the prematurity of agricultural acti
mani festation of TheMeboltethit tsapgoBdspmine at o
suff ereNkotlh t hi zati on process as a compassietdi or
on dihfef usi on and acculturatP.n paradigm (Pessi

Paral l el to more recent phases of t he Ligtu

di fferent societies devebkoplehde immo stth ei niptoarltiaann

Al Adi ge region will be now briefly descarlithued |
it eaepdpE@mr-Romagna, Veneto and N&O©OheBndD BG&c.any
This cul tural group has to be considered i mpo

rhomboi ds aRidp gbriaavreaa) oifn ot her gr ccuprs . Welshteenr,
Emi,) i Bombar dyEaasntde r $io uPtihe d mont and developed L
begi nniMig loefo BB QB | t t psdoensee nf eat ur es of twhaes Fi o
characteri zed Ay ptitheengr,e - €wente daife atsisda fcor mat i on
area. Later on, it was attested the presence
settl ements up to the Tagl i ameertho cRirvwerol mari a&ia
that sp®®®d H0o® BCE .partially overl apping Fiora
SMP cuH matkgser to the Neol ietdhh ecaaldol oend pGaobcaens s
Especially in Trentochkelstegison,al emardgyi rnwg siirn ed
rarel yaim oipeasxadbongntmleathAdage Val,RPeygsi(Cacarmd
2008). Particularly Gabamn ecs awihnwerht odre vtehliosp esdt ul da
Northern groups, but it i s wel-Adiagd ersd ggidon .n In
that the majorirpyesbhkel Gabandwi siht & $ad arrelesa a\pet] iao n
in T.Wante | fAdtilge Alateqgi oh (Nel |l ecadel $§i061 ssxrabon
at g0 m a.s. | . were the most common ones. T
characterised by a Mesolithic styl-ai rofsihtuenst i ir
already present a producti vies ecwlhtoimyathiacmresl a@am
of sheep. Schol ars believe that in this area,
regions, the origin of =230 i 8rd tBaCeEe .t cheerr elf eo r cka ti
moment withoreéeééspegr oablplsaisretdrl eidn ilni gwrei & ( Coc



Moving to the craftmanship production, ther
and Vh,k , |l solino and Fiorano groups, thanks t
shapes it iIisvaswwsihblteltlo offi mchogt neck and wi
based jugsTyparmcdhalbogwlwid h decorations made of b
zig zag lines, with a retal tupeodat e drsnchroagtucghhess
i mpresamnd pl asRegatdchgigheslithi @dpyrpodcuaclt ifcem,
of the fiirnstt h\Ne oPlaistPiRiagp abi anca burins, and tr a

as bone and horn trowels and harpoon, other t
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Fi gb3pat émpor al structure of Northern |

At the enMi lolfe ntalB@BEMIe territory of Northern

Al Adi ge regi on,e cdpirteusaetnitoend ian vwahriich di fferent

close one to another. Their relationship is e
their place of origin, indicating notebatyons
(Ferrari, 2011) . From this apparent di saggr e
cul t ud gaur-Med h elRoetdtcat yur e (Vasi \WB@oicr al tQalaidaa) a,
this culture came from the peculiar mouth of
t heMiVIIl ecaBQinevel opi ng whwYMnigl ed &aB @HBmel n t hi s p
t SeMRBRul ture evolved its features detekbanwme mge &

Barfi elld960ispr o peseduld ucladoma vi si on based on
Aanci ent phase@uibnazsaendd ,dpdid a8 ie manl eRhv ok £ & eameadn ta
phase RCast elMouwceva ecentl!l vy, Bernardo Bagolini



subdivision based SavR tdrr-gleiomedammccsdlylbeedpndn

unt i
caBCE, SMmBlI I or engravi ngbGa0d Oi Bo@H i.(nReds isnta | @&n
2008) . Briefl y,S Miphreo ptohsreede bpyh aBsaegso | oi fn i and Bi a
particular attention tar.¢ea™® MvHIspnendde hasde Aei

alre
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I the fMrktebhaB@m®»VMP LI her Vmeandat.t 842yI0e ( 4

ady i nbadmoeps bynd in Western territories,
ardy, TAde ngteE maoARdA lna g n a . Specifically regar
ure occupied sites plaxetioer tebmesanderds:
r, br wots keell stoe risn ( Mot t es, 2021) . Clearly, t
ures | vmnloceudl ttuor et hwei tphrien a territory, howe"
tified as emces e@rmiemtoime nomreyereggpecial ly whe
ts (Ferrari, 2021) . Typic of this period
egat e typodcorgatedsltydadn dofwi d ddcoar ati on repr es:
zontal, oblique or reticulate |Iines. The
itions, was now cA astaaxhied g vziode tbibye tfecelrivat e d
be identi fied al ong wi t h a technol ogi ca
i rmati on of .&hipsr oadpupcetairveed etcoo npavigyp esnt yalte ,t hwe
me asnpdierrailngohase begun odr okviredl V& chad G(eMod nt de sq, u
) . \WiMPhli npetrhieod, decor ascroatsewkdiequmage itme
sion, representi ngNesw ivreaslsse | nsehaanpdeesr sa papneda r
bowls and covers) while already s eveand esshap
new phase, however, shared with the pre
ni gues. -Acdi geenali mostAl abl thet 83MR t aves e st
donad,yr cpaemrs were preferrleal VAehliach reseashe
mum occupational expanSMBh, Ahmoet wasent ém
he engraving and i mprintedl ptiynlee demerawbby
st ed -Hans ttehren Naorretah and i n feviEnmiltidbeol mgae

engraved designisompe earated!| zed izmagtrifamsdl e

n

r

cahedkbawkt denwar e pnotud handvi $ qqudroeud spout s

emember that during this phase, the major

|l mi nati ons, probably for defensiwvet puacertsiers

eMil IVl ecaB @ m EhgedMoet Redruelrtyur e seemed to | ose

ymbol &, expressed bySMRhlee meanrtesf,actheoendeod]!| itnyep

echnol ogi cal aspects of the ceramic industr)



evident in el ements typical-Aloge sotdrer Wecsuth,t ua se

Lagozza culture (Mottes, 2021).

Speci fically regarding t he case o f Brento
chronol ogi calcasne dpee siand dwdwii cpehda s e s . eThhad usread u d mc
intercal atechilby, artvrhdempise df bd/fr etqluee nstiatta .onThe
is characterized by the fAnatur al phaseo, t he
i ncltuhdregse at i groarp huinci tunisttsr ati gUS&fi Zhand@h8) eahan
bybanoweddil sBvcdenti naftrheeaedy with gravels and p
section. Successively, tweea kslnegchornedp ipkheadsdee n(tU Sf i5:
the pedogenesis active on the | ayer and the p
More evidence of frequentation and human acti
and hearths remmMaentes weamg fposndol es and -cut s
344, 312) were alternatedbtuont ensi/(loefxf.rc aldgSne s

embedded i-medai bhowmi | character i/Aenhorbey ignrtae
fregaeinsomr epresented in the fourth phase, wher
as the amount of I|ithics and charcoaParfi bubkar
interestingriwagen pompasad of gravel s, pebbl e
Finally, the fifth phase was identified for t|
a hearth used mul td ew.er Bhiinge sp,arpo sotfh otlhees saenqdu e
Lower hNeoltirtmarndk © dtad bog amalt eRearratimiccul mustath e ngii\

to the hear tevi dsehin ccemu | sthiopn eed onsaetsitdaer df i r st wor |

©

9) relies over-la8fYoamdapi evechE®&€dg Wbaesonlel e

—

he structures showed an al t erbnuartnito ns ooifdn gfrreapg
pebbles (ex.-12BS 25383, 259, 250). The sSEMR | e me
culture weresixdtemtpthasa, i whitdhfs tsoegpe mend tthoe sutseer |
and its consequent abandonment . The charact el
clayish texture, brown to dark greyish in co
inclusions (ceramic adids & oetstani ec [ asatghmelnd ss )wi tTh
same type of infill, characterized by cerami
Mo v iunm! otnhge st r at i gprhaapshey ,e ntdheed swixtthh a series o
these represented reclamations (ex. US 9) <cha
and | ithics, determining a related accumul ati

in the stratigraphy other pebble structures (



both horizontally (flat) and vertically (on e
the abandonment of t hSeMRsultteur et hweerlea sgr eesve ndte ni
ceramics, Il ithic fragment s, charcoals and gr a
greyish soil. To conclude the | ife of this set
sl ope nmMdteorpiodlds andT e | lkaedt t2Wd 7)ol | owi ng phas
represenfedhcdotdhrencont emporary phase (USS 2 a

Fi gdSeuaNMeuwut hed Vase w Fi g6SceuaMeuwut hed Vase with

i mpressed decorati on: decorations (Mottes,
The excavation of the site of Brentonico, a
features also present i n ©eAtdh gre saintde sVvélo®dbatt & & ¢

contextual 0set Brenat dniteldr edee scctrh eprt i amc mdeol ogi

present as foll owing.

First, hreoekheltt ers adfheRi par o GabPainaz zlioncaatdeid Man
about 45 km from Brentonico, on the |l eft of t
1970, is clteramier imadderbyl s typ@mindal tofwatsher G#&

ahabitat (floer gtehrei ehusbahdrMi cafomovipbaproigds al al
presemecmj elwvst h an-dempgaeiing opmadt transfor mati on,
attendlainct et we tshelter. Regarding the ceramic
SMRnfdi r st Neol ot hi etayepli eceas n tosf(,Moh ¢ eBo RI0O2i1ln .
Movi ng -dior opietnes, the site La V&hoaf itnh eTrAednitgoe
and its stratigraphy presents the | ongest set:H



period up to Medieval ti mes. Of particular 1in

the phadRs 8BMR I I dated and documented throug
investigation of ceramic fragments (Conci and
studisech dJirteteti no regarding the Neolithic, it

in the site of Covelroodkeghelpteari ceft Alla ,L e 0@®dr
and apai settl ement of via Brione in Riva del

| mportant sites that can be compared with Br

sever al e X a mmpsl eetst loefmemad wn taarie present on the L
i mportant is the site of Lugo di Grezzana (VR
abundant flint fragments and Fi or anosiCuuel tpuhraes e

more different culturSMP cTroodauad,heas ewtp,h acsu lzteu
site, i1t t® pdssirim that ¢t he hamlseitt eo ft o ucgoompdr
the diffusional dynamics for the Neolithic ec
2015) .



1 . Bpeci fic Geoarchaeol ogi

|t i s I mportthhaent ar cfhoareo |l ogi c al and geomor ph
geoarchaeol ogical framewof kt [dedkaeine @ mt id foyn o sautet g,
a bekandwledge regarding the climate and envir
research will definitehyg bdRDpoaem @rceu pan,deirrs ttal

settl|l emeand pian ttemensdevel opment of specific cul

As said before, the period comprised in thi
hi stcarlitar al ter ms, but at the same time it i
naming it abrbohekzAnkenHbDtocene.

The Holocene is the youngest recognized inter

Peri od, def i.7n0iOn gy etahres .| aTshti sllepoch i s general/l

interglaci al interval of the Quatertntaeryfeipweaer e o
chr onoegaomhesof them, anchdma&dctrersiuzedslsy omhanges
or humans, which have defined the appearance

concerns this stuadyhetAel doticiuc ¢lsr creadOeaa n & p
5/0600 cal . 1B JaaBOuBcCEHWa nner et dhi s p@e08pd i s

as hypsither mal due to the gener al presence o0
However, the overall era stil!/l presents | oca
(Wanner et al., 2008). It i s possible to reco

thanks to different preati esnalsy sgil sa,d iessqres!laedodtamec
variations in the ve,warxtlaantiico,n ,ha nbdutg rael esnoh ooursbe tfac
Gl aci er advance and retreat

The movements of glaciensn dhmeitrhaemasasas banh e

temperature changes in summer mont hs, di ffere
time that passes unti l a new equiAlipghacm drss rd
to their reduced size, t-fheyi adevaparaticoahar!| The
extent i's analysed taki nggaefn fcroonnstiadlerand olna ttéd
l' i mftéshe trimlines and the causes that define

The study ofhebrachasaebndsi btecshanks toaradi
val metdthod as | ong as organamncd mascnes af raml ¢ er M
the death of the organi sm, used to dat e, i's C
the event (Soldatiwietth adnyaQ@é@wreadc y &nitisl drya rdes, it n:



of t emoirte durs eidndi r ®&rcth eploastti )nggweé(mnh t he hel p of o

dendrochronol ogy, | imnology and stable isotop

\ LGM valley glaciers
é— (contour lines 100 m)
i Mountain areas not

covered by glaciers

of Snow-covered
e watershed ridges

=3 LGM alluvial deposits

Fig8Tke historical recdhsor Adigenrefi
during the Il ast glacial maxi mum LGM

Spel eot hems
Stalagmites, stalactites, fl owstones and cave
variations with a high resolution (up to year
Spel eothems continuousl aptrecohdngegi wohment &ah
t hr oib®yahn@E€pr esent i n .ghatvwtfh claambiomasper mits to

climate but also vegetation changes, induced

Orbital, solar, volcanic and greenhouse ga
Sever al information about c¢climate changes and
di fferent forcings, which proved to be able 1t

this is the camount efteplaf thdiat mospherevi



from the Sune, combined with the posisun.onl fantdt
amount and consequences of the orbital forcin
with the reconstruction of solar activity, du
eruptions are abl(e etr aogfe mim} s chluunbdlree dssi ITigcat e ma
troposphere . am@énsttaecospherca matter (tephra)
tihs caG@conteri bution is minor, but S ®aenlds&c i ds

remain for a |l onger time anmnWandetreremi nael .c¢ | i2ndal
measur e@m@6HsamdOal | betshe i dentification of smal
according to Broecker et al. (2001) <carbon di
in the gl obal mean temperature, or with the i
Vegetational variations
I nformation regarding changes in vegetation ¢
consequence of climate changes or influenced
i mpossible, to recognizedi ftiypitftciame viegtee mat aloni
| arrgeea i on.dn talree assame way, It appears complicat
changing dgriemeteaf oAn aexplicative example conce

phenomemrmomntiamitam peninsula is repreBagtsad Ky e
CentSroallt hern part of |l taly the presence of thi
period and over the bodirgdt i rguitstatc li@a nwdre gdomnghnt
hand, in Northern I|Italy Fa&aegfureom sk as tp rtoog r Wesssti,v
main directions: one arrioVwiOng ailn BiPedmaodt the
Liguria re@0&Tmrm0Oarcadnd B&. (Antoni ol i et al, 20
Lakleevel fluctuations
Var i ati elnesv eolfs lgakvee i nfeoawvmabobinmendfal clcihmagies t |
t heedi mntcdenaiehed in organic matter. Those,
and in return they provide a knowledge of the
determined by the difference between htehebawoln
influenced by sever al factor slbewalr i ahamgeas (&Am
climatier paafafmedt i ng precipitation and evapor
hydrology of the catchment and humamadenpacteo
to reconstruct t-hesvel didaheérteacassesasl ake poss
analpgaelilsen and digahemstondyysfsmacroscopi c con
observation of eroded surfaces marked by pebb

t he cpoeraets from | akes all over Europe, incl udi



conditions, and other climatic phenomena. Amo
Ledro is explicative for the North Iltalian ar
sl opes of the Al ps, appriosxismatreoluyn d3e5d kbny frmroounm tl

—+

o the northern extremity of the Lake of Gar

climatic condition. The resulting information
shore arodasa msiiggn hydrodynamics withinThae sha
frequency of pl ant macrorsema® ngetand nmot masia
depositional environment, while the unconform
in sedi ment deposition, corresponding to a |o
| akes of Nolr tthhreer nonletsaliyn wSotibt0lDe 2m @l t@aally., BbPe ttvhe
Ledro shows | ower wattltee preewil sys pprodbsadn gye daife
Last Gl aci al Maxi mum whi ch, during the degl ac
|l evel of erosion. These characteri st iHond oafe nLea !
i nomNt hern I taly there were dry summer condit:i

hi gh-l eakeé, during the Latoer bHdtaddegne, nchaged et

summer iawrsblvwaas osmccentuated bly. ,hu2nfaln2 )i mpact (I

Keeping in mind that the period under inves
within tdahkr Andmdntelcer ef ore during the Hol ocen:
to give a britédeociilngd rddewelt o perd cipre cN d hthfadelmt il n @

Al Adi ge regi on, within this time. The geomor
gener al mo me nt of bi ostasy, characterized by
(Cavul {Gr,e n230s2c0i®dOM)eover, it i's recognised tha
devel oped during interglacial periods as ¢the
short warm period may easily surpass twaosle of
(1978). The North odPllatianl yagndpairtts csbuar byndihre
processes: the Emilian Apennine expemniaemdedh:e
accumul ation of fineiadgpodalbfiisSBaotus it hef ptl me nRo di
called Livell o Fonddeavneel notpaelde wdietlhl ar uPbiiafniverda Al f
proxi mal portionsXemnft rtaHe Ad lplsuwainal ifnandhe -upper
Mesol ithic and Neolithic soils rich in fine
(Cremaschi, 1990) .

Sever al studies hawovkl dier nti ot owndditedntesetdh enivdre | totpene i t

and their relationship wwitbhNebei hlel p amndglka

O



sedi ment ol agiExalavandloynsi sand research conduct €

pl ain show t hleg rpgeaermsiem cseoiolfs hiimghNeol i t hic strat
Opti mum. This situation has been then compar
Emi and Piedmont regions. More specifically, m

of mi crol aminated and oriented <c¢lay <coatings
containing oharcdbakséraegmements indicate the p
brief periods of deforestation and andtda@rni ¢ ule

Neolithic occupation does not develop over an
by dark col our and plastic consistence. The d
to a -gregkshis |l inkececrt @antdhe her gnamiead arha fract.
process, and icthairsacatetrriisbtutcedofa Neol i thic antt

| n Alhpeenea, sl ope stability and pedogenesi s
as already i n-Bioheasudde waisvereisent a gener al
f epvedol ogi cal data are -Adiageé abeé @i d ori rnoghgd oflh € n
not all ow a <clear identification of soi l typ
condstthheonpositioning of soils within the map.

typol ogi es emft ss diolir Imeerde opnr ,&csammidm@ dtalk eep prpme kSout he
Al pianeas!| f or med ons uned,tamaoltrrgpohsitc e x ¢Tyursoilasmsl b f S
formed on porpmyrhe Easksside of Adige River.
such as alluvi al l ands i hovat ¢éeyi |l moust ainnou
202Bhi.s | atter is particularly prominent in t|
ridges of.Tlkhas daoitdagkeeec hranged its petrographi
prevalence of | imestone, with volcanic rocks
met amorphic rocks and porphyri esCofnrsam eAlitnag ACd
Map for Trento province (1965), thesaapeavahede
oBr ovwor &sit-lResn d zz. Hhwesver, conscious of the fact
mai nly represent pedaolpegidalc &8 ypeasi avhii arhs camd

Pillo, 2023), it is necessary to briefly say
wi || be a short expl ana-tiitohno sabloBldaonwior swn | sal ©a&
Rendzina soils. Those three soil typologies ar
brown soils are good quality terrains, rich |
calcareous matrix. Browmse@Qdl oar gems | oisll @ parse

gl aciers are not present but there are fores

advanced. These soil s, geneRealdlzyi,n ahsa,v ea nad hti hgehi e

O



el

emewde atih&ew eldor i zon. At | o.2v@RA3 0& | tm tau.dse.sl,. ,u pw
mor phol ogies and erosive processes are prese
cal careous, erroiderld ibry hmwmus,s vemidch deter mi nes
Their pH is neutral or slightly bastiAd ,paared t h
( Di Pi lSer,t 02r0i2 3e.t Filnal 11y99 7A7ci d Br ownc rSyositlasl lar
formati on®0 bh2@DB&OON n¥ a. s . | , gormacgladcidelpoamnd s

compri sed-Abpanérecpmtei nent alprcdseamatt ®. a TBwskosio
ma c rroastthrewa paecriédd c i wi t ARahpr whiobah (g é&
t1IserpoofioOke @l ., 199

col our and

al ong
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Fig8Sei | Map for Trento province (196
Similarl y ttdTateén tsi-Asdii ugdeyt,@nidn Venet o area, se\
werpeer f o Boomeed o f these presented comparabl e <ch
Brentdohece. wil | be, now, a brtiveof dédcki Mmormsttolred
for the Neolithic period, already cited in th

o



The archaeol ogi cal site here described is the
bet ween Lessini Mountains in the area of Vero
anal ysis show pedogenet i d ofni men da loilmansei iachodlisl @uavti i or
slope instability (Cavulli, 2020). I n the wor
conducted on selected samples from different

the sadymaiytmami csf.otriei csharlhowedi zati on of th
sedi mentol ogy and pedol ogy, and the role of h
mi cromorphol ogi cal d gptead o g @onwles dbs ao sst uacscye sdsuiroi nn go
Upper Hol ocene. The first phasMi lolfedaaBi&Em watst |
|l ocated on a bl ack palweaddperrdambgbt gl ¢ eai snépgadcbth y
However, signs of <colluvial epi sodes show a ¢
starti @448 0 @/M404BcCaldi.t h an occasional frequent a
The other sitequaoklygQatedann Weeooéeag, West t
i's presentSMRuUlitmproetBdaol ithic site which was

anasgsysin fact, mi cropeddloolge cdéf exiami omat obnsh
and i-tesppoisti onal pr ocessreest iWap traudkinéea galtl , wa s
to the one found in the Mantua pl ain, establ

conclsusoibotnrai ned from this study presented the
surface already characterized by st abiBloirteyal du
and -AStulbantic period these deposdtbywehe submen
Lessini (Cremaschi, 1990).






2 Materi als and met hods

Sampwerce | | eat edhby faetdaeol ogi sts of t he U
di fferent visid2dar reitestll f o anwsgisioelsl 223 d i n Augl
among those there,mere sdmpel el fkoanagmperecsmdrag

sampfloers dating purposes. Al Sspeocitamms hewes et e
sample from 1 tqFal@Parwhiflrems Smpeght e ® nf 2om Fi ¢.o ¢
11). I n May 2024 ,pai ¢ etcad ntdh en gshintheo,wn s mor eblbad k s

for micromor phol osgaympaviedset wa kemar d maltsi s case
EEW Section, agaifni gwerpeerkieglPeW6Fi mat h gc,artrhiee dl aos
al so PadMawi ded two samples (one bul k and one

possible Mesolithic hearth.

Figu@#Fe el d i mage of the South Profile



FiguFeeld image of the South Profile



2. Tlhi n Secti ons

Al l the procedures applied for the cirreati
Murphy (1986) .

SampMeeaceo | | eautneld sbhsobé&d) ot hkatgo!l | ect ed as w
oriented to kedph eao nrteslxat.i d ms lsiopnewictatseerspMeeaset e r
wrapped in plaster bandages, especially when |
then phepepernand tape. Once s ampliDeesp haertrmevnetd
GeoscienbpebBverfsithegpabtweBgaedts afogare s uf f i ci ent ar ea
renmobvf moi sture belfnortehiismpsiztgudattisocomaeeeelmmgoger
therefowegeei henpgpdd shaped to fit a mdhrae agprtdpmi
(Fil®.. After a final dtyd4odePemidocdigi mnt hdeownerm

*

LR

A L

FiguExample of micromorphol ogical
i mpregnation.

sampl ess hleegumpregnati os peoee s sac dfAdiddmpoammpmit e ep
rei(hAAB Tr angamd tRReen npl aced tion mea kwaduunm acsh amb
penetrate i nOobpcéhgampime s sihmaldweded ,c intetxbth gsct kegpd
sampueerspl aced i n a |lsaadg emacrmd nedt g cha mdated s pi
a sl ow evwassperdestsourpeul |t loet bb (oxkkk g sh)yrlodu ghire  al'th €
5 mm thick,Ox6ammd i aab odutinemtsh em. | ay er wecfo nrpeosiem,t
thermosetti,nguasp@aypyplredi mn one side of the ch

Thehcpul dbognloavced i n a met adbrranagveewh dr @ €Eh émawd

o



t heex cmatsewaisalr ebnyovneedans of a cutoff saw. Lappin
out using a BROT utnhtiinl sae ctt Dimenk seasast iodes 81 6 otnlsi
wetdband finished shall their thickness be st

The analysis conducted on t Raipol e txiroonssc oipre

composed of a turning table, two polarizing f|
placing the upper ni chol , call ed analyser, [
polarized | ight) oa O nctrroasrsye dt hnei cdhlod esr, v aotni otnlse &
nichols or PPL (plane polarized Iight) (Crema

were mademiugyolf@g o eps.l(nN2azhle) description of or
present in thin sections, a specific referenc:

classes (see table below).

TabllRef erence for organic and plant residues di mensions.

Organic/ plant r Si ze
Charcoal 250

Ti ssue 50250
Punct sati on 50




2. @ranul ometri es

Bul ks samnpliieesd twreg eovemn hat madAr Cals were we
from pl astheakdeaegse, | rstpeeci men were | mmersed i
di si nkt @ gaggagtree g Studbs equent |l y, the organic fracti
Peroxide Oxidation process: this has been ada
parts of hydrogen peroxide (H202) 30% adgred a
heptahydrAt®HIF)e SaOA catalyzer. To preserve a r
was added, continuingdwot hthhdisepctaicomce unti

Once t hrec ormepd,cetttigode gr anul ometric ditddr wlast i
estimated twhgiom@balki esvendd cwl umnpéasFsgng mesh
710m M0 D0 D25 VMO0 anddbameter. The sieving w
through mechanic action and under a \We)akwewaet e
then dried in the ovebm whsl eothecfedebyrpetc
|l eft settle, to be then moved in beakers plac
the material with @rnwametceor | emalelderi nt tpdms2a5@ b
further analysis. To deterei heastil Omabdl oMasg
a laser diffraction particle sizé€ld)anadlhyesdro,l |N

settings have been applied:

Parti cl e pthyepa:canon
Particle name: China .&LHaagr dtried nd @iansdléeymg;: i(0f,J0 X

Di spersant: Water (refractive index: 1, 33)
Measurement duration (s): 10
Measurement sequence: number of measur ement

Measurement obscuratiddaS5séhniighegs: | 5m{hkowmgr
Posmmeasurement clean sequence settings: Cust
Anal ysis settings: Gener al pur pose

Results settings:OmindiGined bet ween 0, 005



Vol ume distribution: User sizes ;00886 ,hd3%1 og
0, 3®@8681, ;28 ;81 ;%8 3AP15;2%;30,;,68;,100)

Figu®eéeves used Figu&fenk beaker o
di fferent cl asi 3000.
To perform this analysi s, aabmat!| 38ampl ef q

water together with a smaller @®@8u61 af detll o
agentThe resulting mixture was shack.dde asnamlte
was injected into the tank beaker of Mastersi
particular i mportance is the sample extractio

the mixture alTWagsprecmamovemaenti s t akaln dror arvoig

by particle decantation. Once the specimen (e
obscuration | evel i's reached,s ataeydl esapdr eug at
residual pseudoparticles. At this point, the :
to collect five measures and their average (

cleaning wera percfomrdmead,unandf analysis of t he
Bre 4 b). This operation was repeated three t
datsaltede om t he average of the three averages v

To obtain the granulometric distribution o
the percentagerdat d ffraemi on particle size ana
to know the weight of t he organic component
possible dispersion of the inorganor siEldeimeqoqt

possibility of | osses within the process can

n



Every weight data from the sieving was summed
considering as tot al (100%) the resulted wei
were converted into percentages.

Considering theOnfiaealfysaed iabsherrd wdfildf ftrhaect i o n
anal yser, the data regarding the average of
distributed in perceniaersBE®mweled®nt emiB&nmanges
560DmM -A0m-14Dm -40m -10m The fr ac®imoerrse abnocvl eu dée3d t
possible particles escaped from sieving. | n

fractions to thofseacctoinocnesr,ni nlye cparcemt ages f

proportional to the total percentage of the 1
recal clunl attheids. way, it was possible to obtain
calcul ated on the Tm. Based on these data, cu
di stribution, were plotted arnd they will be e



2. RBadi ocarbon dating

Radi ocarbon dating is a'€Cwhiiomealrli@cwsnett he dc
of the age of materialB80@MAO0aBPangicartkemnni g
a vemglnmount of speci men, giving back precise
computed by the urlvEeTFbMBNBS8IGRHTCIEI et he or i
amount of carbon present i n ains oprgeasnu maend atto tkh
with the atmospheric carbon (Arti-loilfig &f01r0g9di «
has been indicated to be 5730 year s, the con
(1949), wh o based idd omaf ea 'évelds ur
reacti on.

For this research four samples have been r
from different areas of thog Erctchowingnasstand

order to maintain the sample as integer as po:¢
material, in this case, come from charcoal an
for n i hhmesttgbaAMSN( Accel erator Mass Spectr ol

a

i's usuatleldy icnoldoeuwcbhl e bags to avoid further co
Touching the specimen with bare hands was al ¢
| aborateampl angumay be necessary fd ecpheanrdcionagl so. n
dating the samples, as in this case, wood fra
i ght mi croscope: the sample is investigated
Longitudinal (TLS)I a(mRL R)a.di TaH e Liodhean ttiufdii cnaat i o n
publi shed sources and with moder n charcoal

ant hracol ogi cal remains were el even, however

possi btermond the species or genre.

A further selection was conducted on the se
most significant to provide dadt easn.d FB&RUEA rlsgtaCmp k
Car pBentuudnus were coll ected from US 6 .BRERE 28Cac
9 and BRE (@e&rC BRT23PALE C330, as it was col |
excavation) Saaklae dr Saddhi el glrman. US 321

Samples -BR&nd 4BREwedrde sent to the | aborator
dated, whil e -9 aanmpd eBIHERBLelCeC sent to the | abor
Groningen. Both | abor ad(o9r5 eispurselda ai Icia® ¥ ba art @
V.. Br onk RaMBBOWY 0 as cali brTantei oma dpiroocgarrabno.n (14

.



cal i lursatnggdnt Cal 2Mer t her n Hé& mbs prheeirneecr et ahe 2
resulting dates wil/l be shown in the next cha






3. Resul t s

3.1 Thin section descript

South Peotfidr, 2
US 2 (USYR)3/ 3 darck.arpeddedriasthe barnognunl ar aSkdl pobgh
10%1 83 .rhAmequemntnrdoeodtrsad wavler. | i mi t
US 3 (YB B/)2 dar kClras8dalli sthom r &fyou e s 5 %1 aanh
US 4 (USYR)3/2 darCkayedweahk bBngwh a®k ed cetlyorbe dbr |
520 rmmequenal sremdti Hleatnrart ocweerarl i mi t
US 5 (US 427. UBR2ABNEry dar kClgaweywkd arolkarisreovwmmg
pol yhedriSkestetoatabeut 553 cRmuedtd? mentabb s d3 gr

|l ower. | i mit

South Profile, Section 4
US 6 ((USSYR)3/ 1 vCeayi dNeraki tamnegw | ar an d. Skell ggythcerd r
510l d®ecametric p.@bdhars hodedl & amist
US 7 (UB.5YR 5/ 6Sidttryorcd alyr oownt h sRoame e ds goedh bi e
cm abandomrddarbd ppe.rPd $ ®inbl e massi ve .Pladmrcar edanud ¢
l ower. | i mit
UsS 8 (US.6)YR 5/ 8CIlsaAnhgnbabrawd pol yhedric str.i
Skel el 6 bounde®d @mbbtl @eward Nort h linmc@ast e eiou s
| i t hoUnediuilcattsed | @nve r.&thai omprigs 7. 5YR 4/ 1 dar k gre
US 9 (UB.BYR 4/ 6 strong bAnogwn ,ars aannddy pcollayyh/ecdlr ai
pressure facdbBuweéeaht exXpel-asgud &arr anmddediboc ks
whiteCrwmlks of cal c.dovweru sloitmirteacékeidct s



Radiocarbon
samples (14C)

Thin section

80 samples (BRE)

US | A
Ooo QQOO o .

MR S —— |

-— T — — —x— 130 )
A -y Section 2,

Top part
R e —— 150
US 5
165/170
Us 6 175/180
10
70 Section 4,
US 8 Bottom part
W ¥ yag

FigLbBeélustration of the whole seque
section and 14C sampl es.

As said before, a total of fifteen samples f

coll ected,
sequence,

|l ocati ons

not

abl e

al |

t o

of them were analysed. The

sol ve

¢eher qguemagesnsofoft hds &

are represented bel ow.
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lI
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1 ]
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Substratum

Figudiel ustration of the pyrotechnol ogical



and |l ocati o1




US 5

Figudkelustration of the collocation of s



FigaFeeld i mage of the collacation
rTlr_rD' > > >US314
Il |
Substratum
Fighfe |l ustration of the collocation



3.TZhin section descriptio

El evxdm n sweecrtei osutsuddeire dt he mi cr disacso pbee.e nT hdei ca f

guestiomspfanttiegoakearch, which | ed tod atmpd eisd e

The first group analysed is composed of fi
They all cBfomet heomeRhefoinl €, and as evidenced
colluvium and soilredbsudsitvat mmdé¢heeataldi ocar
i ndicate t hat t hese ar e t he most Trheecemi@i s
mi cromorphol ogi cal characteristics of the thi
These five thin sectpieadrmd pwmiegeorstty ua t sirmi, | avrh i ic
to subangul ar bl ocky, and 1 n few cas-pseddgIBRE
mi crostructure, again in albusampmpsekhererbs
be recognized in one sample (BRE 4). It i s il
speci men BRE 3, which the most recent of the

e
except for BMSE a4 dwhuibclhe sthoo s i ng.line tshpea cseadmep ow ahy
fabric -apec&g&tepgpbhéthough thin section BRE 3 a
fabric. Generally, the texture of these speci
maj ority are noondeevreart eBRE sdoritsedpodirl y sorted.

rocks, present in all t hien tthhien. A @atngoi uoimes @ ut o av
classes of volcapdc BmbtksewepeadgBsdiveopVaclanan

with a high density of plagioclase phenocryst

oXxi.Welscanites with altered olivine forming idc
in Fe (d&X2gders amcdi dB)vol canites, with |light <cl as
embedded in a |ight microcrystalline matrix (
met amor pweércer,boablss dg nertszs avg d he ggaitaes, pl agi ocl a
magmati c quartz and porphyry (especially in B
show an increment of punctuations percentage
protiol d he most .Theec eemmou(nBRE0Of3)ti ssues in spec
uni formity, avweh ivicedl Imoa = icabasracohogeah e BRE 4 . Clay
in all the sequence, almost Iin tagssaeel amd unt

are recognized as dense @mmaes e mtc BiRip |(Eaddap.l @ and |
D)



The other group in which it is possible to
BRE 9, BRE 8, BRE 7 and BRE 6. They werescol |
t o t hoef btahsee sequealt®eve mmeai aauedtyratum. Al thoug
of the site, it Iis possible to assign another
features especially with the most ancient sam
This group prepedab i tEfesenuctuaotes as two sp
a platy microstructur e, whereas the others s
i mportant to specify the DaditffkhRaenthetsampbue
of the thin section -pedalperdiadr oavd dthr wlac tmarses.i vieg .
bet ween double to single spaced porhpyric, W i
porphyr iBBREpa% teemrdh .BRE 16 -fhadbwrel cag BrRyEs t7a lalnidt itch e
BRE 8 shows -apechkl|l ad samngfpdyeainostwhialt edt he | ow
characterized by cross striati oace mbdldle rsapesdiym
cl ay,ilmmasnome cases with carbomadegsedasal gasmypl
Eogeé&rma gocene origin,ksmi(Maii toil ¢ caal aadeaniscri d¢
spos@geé culosd racodsi daaes pgplrobalkblkeyi 6BBE Scagti BRI
(Fi2¢. E anBvEe&hh in this group differ emtertey pfeosu nod
similar to the previogs igr auwmp thhuet lionwedi flfaeyreern
basic volcanic rocks, already in BRE 6 it was
Again there is a sort of augmentation regardi
faquency and characterumetdudtyi carl snoisnhn thkel Lo ive
sequence (BRE 9), to seefaagmebt g memtuiemeaddpaey 5
coatings continue to be i mpure, dusty but in :
and | impid coatings. I n the two calcareamus sa

al so present

Finally, tbeshbwd gpecapmen: BRE 12 and BRE
a pyrotechnol ogi cal sédubpui meWt dbeeactEel do na b olvhee
remains present i n this feature gave the pos
stratigr aplhhiec tsweoguencne.section of the | ast gra
The two thin sections -péddal amisalipasegnelra trtuhiedyo ak
the pendala mi crostructure with BRE 12 presenti
BRE 11 is simply wvughy. The ¢/ f pattern i s s

moder ately sorted cbaksl| obhmr aotdetioaimng Thlee sy



rocks, both the type with olivine altered int

fine matroxidesh I n BRE 11 the majority of r
volcanic fragment s, especially | ocated in the
with respect to BRE 12. I n t-bseesé&fhebdwiby, BRBUuX

present sf asbtrriicat(egdr adbnostri ated and porostriatec
reseisdu s higher with respect to the other gr o

are frequent, and few organs are found.

Figl®e Examples of volcanic rocks embedded in a fin
XPL. C: Example of a chert (PPL) from the sample BRES5®&E:«
sampl e BREY9



3.&@Gr anul ometri es

The dlatai ned from the granulometric anal ys.i
which, once divided into theoiilwan d sfodylpasmrkeesceongt

di fferences within the class size of the sing

sequen2de (Fiwas possible to see variations, wi
points of the curves themselves. The interpre
however a first | ook at the sequences will be

Complete Stratigraphy

120,00

100,00
80,00
—e—BRE2
—e—BRE3
3 BRE4
60,00 & BRESb
@
= —a— BRESa
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—e— BRE7
40,00 =g BRES
BRES
20,00
0,00
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FigR#e anul ometric curve of the compl et
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South Profile, Section 2
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3. Rladi ocdadartheocsn

Data results fr omBtRlEe BALBRE®R S 4BRE -BRE 14C

Labor a '€ (BP) €cal. (I *€cal . (

Sampl e oy, Sect US 10 68. 3% 95. 4%
36839622 (1

BRE #4 4816¢ 2 5 48035 368525
35833531 (°

46042563 (146748635 (

BRE 64 4817C 2 6 57086 45b46493 (¢ 46#UAS3

447445.0 (88. 2%

BRE D4 GrM874. EW 51 599@®5 4935805 498791

BRE 44 Gr874: 321 616%0 5208049 521469 9 6







4 . DI scussi on

Theequence of @8diefnfteornancto cshhaorwact eri sti cs wh
twou nietasc h of them was the manifestation of sin
these groups it was possible to define a diff
further determined with micromorphological an

Starting from the ol dest part of the sequen
8, BRE 7 and BRE 6) was dédifiichetdhaessattéemesuabs
The particul avaigti weaf btyhithegmpoeppaeaciegbfcieal
already bl e ,amadhtahrea cisgeaenipdz e s BRE ® asd kBREN16 ha

of Brentonico and its surroundings were <char
Pl ei stocene, until .ad®&WO0 tyleemr satagge bt e Gatnals d (hi
substantial traces (Angelucci, 2016). A first

of t he s ehgeu eprrcees ewnacser eocfferab isdtfin(@feiladv.t Fr b B gr ehlsaatve d
to ice segregatdsfamm Mfreeciclgs @Bad tLvaaiseed ,2 011908)5.

The temperature of frozen soil, which was | owe
gradiigmtavm sti mul ated the infiltration of mel
the soil and deter mi ni-lngnaxd,di 20 loh)a.l Mcewivregs t( o

anal ysost Weeraet uewisdenced byl ahe mresesteuotfur
mi cr ostamidot umpeé mtnal{l FVQi A8 aHodwveR)er, i n some case
bl omkgr oswascobser vedgi viehn sby otuHel rbaepi d cool i
satur at ede sfee awaumuesrs.al Thy produced after the me
platy structures form, near t hePsauryf aqge rietg ait s
size from about few tenths of a-mndd4d ,meltr85)u.p
remar k abolteh eassgpaetopgbaess t he occurrence of carbona
in form gprfaimsheagfalt h(egreab ar s@adf c@aatrisensands) b
although the manifestation and distribution o
more complicated with r emsgpwe taltrceaandyhaeldd eshortil esd
give answers to their presence andockhat smd ap
Dougl as&dag209I6i , 1999). oThe heslwasmnapbd®sasep e etc
crysthalalbirtiicc whi ch can devel iopéatwken oamalscsi,t ewi d

space between soil grains filled by precipit:



originetbDafadd). ACsaCs@uaisd pbreefsoernet, igm afionrsm ionf tnhie
fractidatehet oweat hering of <carbonate rocks frac
denoted by calcite hypocoatings and coatings.
A changemaypipegr epwared ss eqglueemngce: sampl es BRE 8,
the di sappearance of carbonates, acodobutbddsctar
ofn aenvi romareqd .,alchaitraeecgtreormitzhe dfbyweget ati onpi dov
cl ay c(oBaRH gl . C2anespPprecially witihseswhalrlpy exgs m

with a final p hasien ocfo ncdlitaayib oirel |euuvrifaatci eosn caonvde r e ¢
et 2a0rl) , On the contrary, the sample BRE 7 sh;
and/or infillings probably corresponding to a

consequwenooel tof with clay particles percol ated
wallhsaddition, dusty coatings are related to
and dusty appearance of these coatings refl ec
(K¢atn, aRPALOphg with dusty clay coatings, anoth
of def oarneds ttaotpisooniwa sd itshteu rrbeaorrcgea ni zati on of sedi

of water on bare soil s: already in the botton
of peds, it was possiblerogiDeg&aleit D& htterly @ iRt®sl {71
Hol ocene pedodecasbosnwer ent béf alkerdiithBeenet! so p(nsetnrti
soi l steuwuectmgebdant ansubangul pr abmda dkeyd | mi dri @3
porosity (mainly channel s, vughs sardi dencedle
presencesbfi-aabdbbBs(BRE 8 and BRE 7).

The interpretation of the bottom part of th

granuyroenetlresy . ( Fhge. sampl es presented a high v
BRE 9 and BREfTesbowedur wvedhewi shmpbepsetqueac
presented an al most fl at curvéhedmat ¢oi dalheipr
these samplraddbodreddbbeser morainic origin el emei
sand with #H&dpent tthe Dhih&s esmhgpneesd by t he al
t he ftihed ds aomhpwhei rcBhR E eepeagrdiiac i a l environment, a
does not select thel pacdmisctise s ebsupeerce sag 5l we swhoehi
A clear dififeamplces i BRE g wasmhdeBtReEe Ber cur ves
betstcerrt ed sedi ments.edbcadiips tei BRtEi Be pamswemtt of
ot her samples, wi20%&daparttieati sgascod!| mdbadiyn vi s
gener glr ougpdmede ptresent a high variety ofangr ant
cl g BRE 6 and BRE 8) to coarse granules (BRE 9



Ot her than on field observations, results f
possibility to attribute this | ower sequence
activity which characteritzRa@nkdet Hdod ocadieo wars
from, Wi &€h | ocali zed the whol e s ucMielslse ooani uans
BE This time period comprised th&8MRlasoboUurehper
confirming the natural wvariation hypothesis,
showed an increase of temperatures and better

and human activities.

N e B0 A
FigR®me Examples of platy or Il enticular microstructu
Same as A but in XPL. C: Examples of | impid clay ¢

The second group to be di scusrséejdowhsi cthh ec commp
samples BRE 5a, BRE 5b, BRE 4 and BRE 3. The
observation on field: the dark colour charact
from the anal ysi serod rndti nmareyx tdiofnfser e meegse wet

Firstly, it is important to explain the rea
anoverthActkemidaonpri gi n sMomils{(aS8oltlo Suravte ye 65Set a f f
arceharacterized by a spongy fabric and humus f
residues <carried oTuot tbhye fhauumiafli cant g ami sonfs.veg



contribution performed by animals, with eart h
contributors to the soiilndioatasd i(Pawheke anam
of chankcerles specifically, 1t was possible to :
class: this is the Cumulic subgroup, as the mc
80 cm). Micromorphologicallsegngpeaagkitmgs tly@emai
by vugtilssaaamnndelchambers (usually filled with 1
groundmass with a close to single space porph
the organic material was exempl i fciaeed nign ptuhnec tgu
(Gerasi mova-VendbalLeldd®oOya I n all these sampl es
a similar amount shopwumgtamteloamsat § ds ueReamae
B percent agesA)i,n aAppeaandpor phyric c/f pattern.
BRE 5b) continued to present dusty <clay coati
previous series, idnedtiecrantiinnegd abgya idne fboardaessttsaa iiddsm.
coat(Findggs vr e the consequence of sl aking event
surface of the soil. Deforested soils ar.e mor
This absence of vegetation cover also deter mir
A continuous action of sl aking, mi cro erosic

phenomewloi ch destroy t heasedamstaduwencdchdiias | erapldc

the same process that happened in the previo
deforestation. Theghaesebmeen of he hmeswlat onf a
fire. I n fact, plant eradicatiomnalndndebeerept
confirmed in pmahystppegehsdnhory, and micromor pl

the pr eduemudalg gf e(gBaRE $4i1)8§D &nadnd&E) f i ne charcoal
|l atter characterirsdd agafist af admedf aommeensttaalt ifoonr ptehref o
di ffers from a climatic one ftorra(ckhse mpseféencey
this selagncwearted nmgest di ssimilar from tlsammatr
col qun §.C) 2 and became dar ker and dar ker app

mi cromor phol ogi cal analysis of the sequence e
the soil but with the same char ddctoemr iodtitthe: sto
continued to feed it were the same of the one

clay coatings or evidence of human activities
during the tetxlceavtad inoon aarsc haeol ogi cal features
Agai n, c umsd batt d ivree dc ufrrveem g r(aFn @lscemanterdi ¢ oa ncaol!

t hsei mi lodr itthese stratigraphic wompastaldloead aamot



i ndi catmghra@nul ometric distributionsmamnaelr itvhiletshe f
the exception of samplReg a BRIEmg eaeed , BRE Sva s
determine thappeasmpbet BRE do0rted respecewto t
swi.fOinl t he contrampades amelde aBREh®awor st sortec
The ot hd@BmRBbBcbhurBvReisthi(splraseat in both portions

the twowgmeups)s, milar with each other Thdicat

soil 6s core of the A horizon, shemeadsedanedsbmit
with the colluvium (BRE 3 and BRE 2), i ndi c
characteristic confirms two I mportaetdrasmp €chtes
col luvi al Ssubstratum, and notf dawemnd ibmadhacies
analysis 1is the Achiomwuilzan,orderiinveodf ftrhoem an i
accumubdeaet ifernmm!| | prvo add $52941-649 6 6 BcCaEl .mi gloth nldeot e d
erosivena@ahesabmpes induced by anthropic action
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