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PRESENTAZIONE

1l terzo numero speciale della Rivista di Scienze Preistoriche, “Preistoria e Protostoria della Liguria”,
edito a cura di Fabio Negrino e Vincenzo Tiné, pubblica i contributi presentati nel corso della LIII Riunio-
ne Scientifica dell’Istituto Italiano di Preistoria e Protostoria, svoltasi dal 16 al 20 ottobre 2018 in collabo-
razione con la Soprintendenza Archeologia Belle Arti e Paesaggio per la citta metropolitana di Genova e
le province di Imperia, La Spezia e Savona e I’Universita di Genova e tenutasi presso la Sala Conferenze
della Biblioteca Nazionale Universitaria.

Il volume presenta, a cinquant’anni di distanza dalla XVI Riunione Scientifica dell’IIPP, un nuovo qua-
dro, aggiornato e compiuto, delle conoscenze sulla preistoria e la protostoria della regione ed ¢ arricchito
dagli esiti piu significativi delle ricerche condotte nei territori limitrofi: Département des Alpes-Maritimes,
Piemonte meridionale, Appennino emiliano, Lunigiana e Garfagnana.

Introdotto da una parte generale — fondamentale — dedicata a cinque relazioni cronologicamente arti-
colate dal Paleolitico all’Eta del Ferro, il volume si sviluppa poi in quattro sezioni tematiche dedicate a:
Siti, materiali, produzioni, relazioni e scambi; Ambiente, risorse, paesaggio, popolazione; Arte, pratiche
rituali e funerarie; Storia delle ricerche.

Tale suddivisione rispecchia I’articolazione in sessioni decisa dal Comitato Scientifico della Riunione
— composto da Daniele Arobba, Maria Bernabo Brea, Angiolo Del Lucchese, Andrea De Pascale, Marco
Firpo, Vincenzo Formicola, Roberto Maggi, Piera Melli, Fabio Negrino, Elena Rossoni Notter e Vincenzo
Tiné — grazie alla quale gli esiti degli studi piu recenti si affiancano all’edizione critica degli scavi condotti
in regione negli ultimi cinquant’anni, senza tralasciare I’apporto fondamentale che gli studiosi diedero a
partire dal XIX secolo per la conoscenza della preistoria e protostoria della Liguria.

Particolare importanza rivestono, poi, i contributi interdisciplinari, frutto delle ricerche condotte da
teams di ricerca internazionali, incentrati sui pill importanti contesti pre-protostorici della Liguria.

La ricaduta di interesse ¢ vasta, i temi affrontati molteplici, la consapevolezza di quanto fosse attesa
quest’opera innegabile.

Ne ¢ prova I’attenzione che le ¢ stata rivolta da Enti, Associazioni e Istituzioni nazionali e internazionali,
che si ringraziano per la loro liberalita nell’aver contribuito alla realizzazione della Riunione Scientifica e
alla pubblicazione di questo volume: Regione Liguria, Soprintendenza Archeologia, Belle Arti e Paesaggio
della Liguria, Fondazione De Mari, Istituto Internazionale di Studi Liguri, Rotary Club di Imperia, Rotary
Club di Albenga, Universita di Genova e Universita di Montreal.

Monica Miari
Presidente dell’Istituto Italiano di Preistoria e Protostoria
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PRESENTAZIONE

Questo volume raccoglie buona parte dei contributi presentati nel corso della LIII Riunione Scientifica
dell’Istituto Italiano di Preistoria e Protostoria, dedicata alla “Preistoria e alla Protostoria della Liguria”
e tenutasi a Genova tra il 16 e il 19 ottobre 2018, nella sala conferenze della Biblioteca Universitaria di
Genova.

A distanza di cinquant’anni dalla precedente Riunione Scientifica ligure, svoltasi tra il 3 e il 5 no-
vembre 1973, si ¢ tornati a delineare una sintesi delle numerose attivita di indagine e di studio che hanno
coinvolto i siti di questa regione, inquadrandoli in un contesto di conoscenze aggiornato, sia sul piano
della metodologia, sia su quello dei paradigmi interpretativi. Ai lavori congressuali hanno partecipato oltre
duecento ricercatori, italiani e stranieri, afferenti a universita, soprintendenze, musei e altri enti di ricerca.
Lo spettro dei dati presentati ha compreso tutto 1’arco temporale della preistoria e della protostoria liguri,
dal Paleolitico all’eta del Ferro, conseguente ad analisi di siti e contesti ma anche a nuovi studi ambientali,
antropologici, economici, ideologici e inerenti alla storia delle ricerche. Alla classica serie delle relazioni
introduttive, che, nella tradizione delle riunioni scientifiche dell’.I.P.P. hanno sintetizzato e aggiornato i
dati regionali per ambiti cronologici, hanno fatto seguito le sezioni dedicate a “Siti, materiali, produzioni,
relazioni e scambi”, “Ambiente, risorse, paesaggio, popolazione”, “Arte, pratiche rituali e funerarie” e
“Storia delle ricerche”.

In margine al convegno ¢& stata organizzata una mostra fotografica dedicata agli scavi al Riparo Bom-
brini e all’ Arma Veirana, realizzata dal Gruppo Fotografico DLF Genova. Sabato 20 ottobre si sono svolte
le escursioni sul territorio, mirate alla visita di musei e siti del Toiranese, del Finalese e del comprensorio
tra Tigullio e Alta Val di Vara.

Il presente volume di atti, di oltre mille pagine e comprensivo di ben 75 contributi, esce cinque anni
dopo lo svolgimento della relativa Riunione Scientifica. La stesura dei lavori da parte degli autori, i doppi
referaggi e le revisioni della redazione sono stati rallentati dagli anni difficili della pandemia, che hanno
colpito duramente anche il mondo della ricerca e della tutela. Rappresenta quindi un traguardo importante
non solo per la Liguria e il suo retaggio storico-archeologico ma anche per tutte le persone che hanno
creduto e investito in questo progetto, nato in seno all’Istituto ma sviluppato grazie a una proficua sinergia
tra Soprintendenza della Liguria e Universita di Genova ovvero tra le rappresentanze locali di due Mi-
nisteri che sono parte di uno stesso Stato ma non sempre agiscono in perfetta armonia nella gestione del
patrimonio. L’incredibile e pluristratificata burocrazia che governa nel nostro paese il regime delle cc.dd.
“concessioni di scavo” ¢ I’indice macroscopico di questa difficolta ad operare insieme per il raggiungi-
mento dello stesso obiettivo di conoscenza e protezione. Qualcosa di superfluo in Liguria, per fortuna,
grazie ad una tradizione di stretta interdipendenza Universita/Soprintendenza, tradotta in tante imprese
comuni nel campo della ricerca e della museografia, anche e soprattutto in questi primi anni delle nuove
Soprintendenze unificate, quando la salvaguardia dell’identita professionale dell’archeologica pubblica &
divenuta prioritaria, aldila dell’appartenenza organica a questo o a quell’ente.

Oltre che una chiara testimonianza dell’importante attivita scientifica svolta negli ultimi cinquant’anni
nella nostra regione, questo volume ¢, quindi, anche 1’esempio di una collaborazione propriamente sinergica
per non dire proprio amichevole e di stretta colleganza tra enti e persone, espressione di un condiviso inte-
resse per lo studio, la conservazione e comunicazione/valorizzazione di beni culturali unici e imprescindibili
per una corretta comprensione della nostra storia pil antica, la pitt lunga ma anche la piu difficile da indagare.



Il congresso e la pubblicazione di questo volume sono stati possibili grazie al sostegno della Regione
Liguria, della Fondazione De Mari di Savona, dell’Istituto Internazionale di Studi Liguri, dei Rotary Club
di Albenga e Imperia, delle Universita di Montreal e di Genova, della Soprintendenza Archeologia, Belle
arti e Paesaggio della Liguria. Un particolare ringraziamento va alla Biblioteca Universitaria, organo del
Ministero della Cultura, che ci ha ospitati nel 2018 e a tutti gli studenti dell’Universita di Genova che ci
hanno aiutato nella complessa gestione della segreteria del Convegno e della redazione degli Atti, a quanti
hanno partecipato ai lavori in presenza e a coloro che, sfogliando le pagine di questo libro, sapranno trarne
spunti e idee affinché la conoscenza sul nostro piu antico passato, faticosamente acquisita, porti i suoi
frutti nella societa e nella cultura di oggi.

Fabio Negrino
Dipartimento di Antichita, Filosofia, Storia — Universita di Genova

Vincenzo Tiné
Soprintendenza Archeologia, Belle Arti e Paesaggio della Liguria

Dedicato a tutti i maestri che ci insegnarono con entusiasmo
ad indagare e interpretare le piu antiche, le pin difficili
e recondite testimonianze della storia.

In memoria di Amilcare Bietti e Anna Maria Bietti Sestieri.
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ABSTRACT - TOWARDS AN IMPROVED UNDERSTANDING OF THE LATE PLEISTOCENE
AND EARLY HOLOCENE ECO-CLIMATIC CONTEXT OF HUMAN ACTIVITIES IN THE
NORTHERN APENNINES, ITALY - Two well-dated palacoenvironmental records from
Liguria in the northern Apennines (NW Italy) were used to reconstruct the timing
and nature of sedimentary changes and vegetation succession during the upper Late
Pleistocene and Early Holocene. The results from Pian del Lago and Rovegno have
provided clear signals for multiple abrupt climatic events: Interstadials at ~43,440-
41,950 cal. BP, ~37,130-36,650 cal. BP, ~36,050-35,160 cal. BP, ~33,860-32,650
cal. BP, ~26,880-26,400 cal. BP, ~23,030 to 22,800 cal. BP, ~14,660-12,480 cal.
BP (Lateglacial Interstadial); Stadials at ~22,540-19,300 cal. BP, ~19,300-17,480
cal. BP, ~17,480-14,660 cal. BP and ~12,480-11,560 cal. BP (Lateglacial Stadi-
al - “Younger Dryas’ chronozone). The presence of these events suggests that the
northern Apennines were probably sensitive to many of the extreme climate events
recorded in other parts of Europe and the Mediterranean. The data have provided
important new information on the climatic and environmental context of human
activities in the Italian Maritime Alps and northern Apennines especially at the tran-
sition between the Middle to Upper Palaeolithic, and during subsequent socio-eco-
nomic and cultural developments during the Late Mousterian, Proto-Aurignacian,
Aurignacian, Gravettian, Epigravettian, Mesolithic and Early Neolithic.

INTRODUCTION

Vescovi-Ammann-Ravazzi 2010; Vescovi-Petra
Kaltenrieder-Tinner 2010; Branch and Marini

Despite the growing body of high-quality pal-
aeoenvironmental data for the northern Apennines
(NW Italy) (e.g. Braggio Morucchio and Guido
1975; Braggio Morucchio-Guido-Montanari
1978; Gentile et alii 1988; Cruise 1990a, b; Brag-
gio-Guido-Montanari 1991; Lowe 1992; Bertola-
ni-Marchetti et alii 1994; Lowe-Branch-Watson
1994; Lowe et alii 1994; Watson 1996; Guido et
alii 2003, 2004a, b, ¢, 2013, 2020; Branch, 2004,
2013; Bertoldi et alii 2007; Bellini et alii 2009;
Bellini - Mariotti-Lippi - Montanari 2009; Cruise
et alii 2009; Guido-Molinari-Montanari 2009;

2013; Branch et alii 2014) there is a paucity of
records spanning the upper Late Pleistocene and
Early Holocene (~45,000-7000 cal. BP). The scar-
city of sites with sedimentary records spanning
this period can be attributed to several factors: (1)
the intensity of field survey, detection of sites with
long sedimentary records, and challenges of sam-
pling sites in remote mountainous locations that
require mechanised coring methods; (2) hiatuses
in sedimentary records perhaps due to periods of
aridity or erosion; (3) localised geomorphological
or hydrological characteristics preventing sedi-
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mentation in topographic depressions; (4) sensi-
tivity of the northern Apennines to abrupt climate
change during the Wiirm glaciation, especially the
influence of Atlantic storm tracks (Renssen and
Isarin 2001; Moreno et alii 2014).

Here we present a comparison and discussion
of the pollen-stratigraphical and sedimentary re-
sults from two unique upper Late Pleistocene and
Early Holocene sequences in the northern Apen-
nines: a new record from Pian del Lago (from
~43,400 cal. BP; see Guido et alii 2020), and an
updated record from Rovegno (from ~22,540 cal.
BP; see Branch 2004). At the present day, these
sites are located in very different eco-climatic
zones in Liguria despite being at a similar el-
evation: Pian del Lago, Mediterranean mountain
coastal area; Rovegno, continental mountain area
but ameliorated by Mediterranean effects.

The improved dataset from Pian del Lago and
Rovegno provided an opportunity to assess spatial
and temporal variations in vegetation succession
at an intra-regional level, and contribute to current
debates about vegetation change in south-western
Europe as a response to known periods of abrupt
climate change (e.g. Cacho et alii 2001; Rasmussen
et alii 2014). It also permitted an evaluation of the
relationships between environmental change and
cultural and socio-economic developments during
the Late Middle Palaeolithic, Upper Palaeolithic,
Mesolithic and Early Neolithic in NW Italy, espe-
cially the response of human groups in the north-
ern Apennines to climate change for which there is
very little information (Badino et alii 2019).

STUDY SITES

Pian del Lago (44° 19 177 N, 9° 29’ 08” E;
also known as Lago di Bargone) is located near
the village of Bargone, Casarza Ligure, at around
830 m and less than 3 km away from the coast
(fig. 1). The site is a small mire basin, approxi-
mately 150 m in length (longest axis) and 125 m
in width with no inflow or outflow. The catchment
area is about 0.035 km?. The watershed ridge,
marking the boundary of the catchment, reaches
fairly high altitudes, considering the proximity
of the sea: Mount Roccagrande (971 m) and M.
Tregin on the western side, the M. Alpe (1093 m),
M. Zenone (1055 m), and M. Pu (1001 m) on the
eastern side. The mountains are mainly ophiolitic

with radiolarite (with veins of manganese). The
origin of the basin was originally attributed to
periglacial phenomena, which would be consist-
ent with other northern Apennine wetlands. How-
ever, Faccini, Piccazzo, Robbiano (2009) instead
recognized deep gravitational slope deformations
(DSGSD), which is a geomorphological feature
characterising other Ligurian landscapes.

The vegetation cover is dominated by Atlantic
heathland with Erica arborea, Juniperus commu-
nis, E. herbacea, Calluna vulgaris, bracken etc. and
mesophilic scrubland with Buxus sempervirens.
The area surrounding the plateau is mainly treeless,
except for the local reforestation with Pinus nigra.
At slightly lower elevations meso-thermophilic
mixed forests of Quercus cerris, Q. pubescens, Q.
ilex, Ostrya carpinifolia, and mainly abandoned
orchards of Castanea sativa are widespread. The
plateau hosting the small wetland is partially occu-
pied by grassland, formerly a pastureland, invaded
by a post-cultural scrubland dominated by Buxus
sempervirens and heathland with Erica arborea,
E. carnea, Calluna vulgaris and Pteridium aqui-
linum. The mire includes hygro-hydrophilous veg-
etation: sedge populations (e.g. Carex cf. caespi-
tosa), stands of rushes (e.g. Juncus articulatus),
Typha latifolia and Molinia coerulea.

Rovegno (44° 34’ 33” N 9° 17’ 12” E) is locat-
ed at an altitude of 812 m on the eastern side of the
upper Trebbia valley and near to the small town of
Rovegno (fig. 1). The site is a small mire basin,
approximately 75 m in length (longest axis) and
55 m in width, and with a catchment area of ap-
proximately 0.6 km? Two streams that drain in a
northwest direction towards the Fosso del Riccio
and River Trebbia dissect the basin. Southeast of
the basin the topography rises to 825 m and forms
the Pian di Prao, a plain that extends to approxi-
mately 875 m below the slopes of Poggio Carmine
(1097 m). The geology consists of Lower Creta-
ceous and Upper Jurassic Ophiolitic complexes
and Jasper outcrops, extensive colluvial deposits
and some Palaeocene sandstones (‘Casanova’).
The Carta Geologica d’Italia (Foglio 83) has also
mapped areas of glacial drift deposits, mainly in
the area between Fontanigorda and Casanova.
The present day mire vegetation is dominated by
species of Poaceae, Equisetum, and Ranunculus
and Mentha aquatica. The dryland vegetation is
dominated by Castanea sativa, Corylus avellana
(coppiced) and Fagus sylvatica (coppiced), with
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Fig. 1 - Ubicazione dei siti studiati (Pian del Lago e Rovegno), e dei siti chiave paleoambientali e archeologici dell’ Appen-

nino settentrionale e delle Alpi Marittime citati nel testo.

Location of the study sites (Pian del Lago and Rovegno), and key palaeoenvironmental and archaeological sites in the

northern Apennines and Maritime Alps mentioned in the text.

Pinus sylvestris, Quercus sp., Prunus spinosa and
Pteridium aquilinum.

FIELD AND LABORATORY METHODOLOGIES

Core samples were obtained using either a ro-
tary drilling rig (Pian del Lago - PdL) or a ‘Rus-
sian’ peat sampler and Stitz piston corer (Rovegno
- ROV), and the physical properties, composition
and humification of the sediments recorded. Sub-
samples were removed from the cores for organic
matter determination using the loss-on-ignition
method (Bengtsson and Enell 1986). Sub-sam-
ples for pollen analysis were taken at 5 cm and
10 cm intervals from Pian del Lago but due to
variable pollen preservation, not all of the sub-
samples were analysed. At Rovegno, sub-samples
were removed at 8 cm intervals from 400-303
cm and 100-75 cm, and at 4cm intervals from

303-100 cm. Pollen grains and spores were ex-
tracted following standard procedures involving
sub-sampling ~2 cm?® (PdL) or ~1 cm?® (ROV) of
sediment (Moore-Webb-Collinson 1991; Branch
et alii 2005). With only some exceptions, a mini-
mum of 300 pollen grains were counted (aquat-
ic and fern taxa were excluded from this pollen
sum). Pollen identification was completed to the
lowest taxonomic level possible using reference
materials and pollen atlases held at the Univer-
sities of Reading and Genova (Punt 1976; Punt
and Clarke 1980, 1981, 1984; Punt-Blackmore-
Clarke 1988; Punt and Blackmore 1991; Reille
1992-1998; Punt-Blackmore-Hoen 1995).

Pollen percentages were calculated, and the re-
sults plotted using TILIA and TILIA.GRAPH ver-
sion 2.1.1 (Grimm 1993). Local pollen-assemblage
zones (LPAZs) were identified using stratigraphi-
cally constrained cluster analysis (Grimm 1987).
Micro-charcoal particles were recorded during the



388

Tab. I - Datazioni radiocarboniche e Uranio-Torio di Pian del Lago e Rovegno.

Results of the radiocarbon and U-series dating for Pian del Lago and Rovegno.

N. BRaANCH, C. MONTANARI, M. SIMMONDS, R. MAGGI, F. NEGRINO, T. HOYLE

It tL alr)ncorclie d * Depth Radiocarbon Calinpaiedny
excfufli ; ;‘r mfl age (::1:1) Material 313C (%o) | "iBP) 28¢ | U/Th age BP range cal BP
) (95.4% confidence)
Pian del Lago:
LTL3092A 100 Clay -27.0 534 £45 650-500
LTL4200A 180 Peat -27.5 3483 £ 50 3890-3630
LTL4201A 290 Peat -25.3 8892 + 60 10200-9770
LTL4202A 380 Silty clay -28.1 9625 + 75 11200-10740
U-seriesl 400 Diatomite 13840 + 750 14220-13200
U-series2 432 Diatomite 21260 + 320 21580-20930
U-series3 464 Diatomite 21550 + 370 21920-21170
LTL12573A 471 Clay -29.0 29917 = 150 34310-33710
*LTL4365A 529 Clay -27.1 32755 £ 300 37900-36060
*LTL4203B 530 Clay -26.5 33081 + 280 38220-36420
*LTL4203A 530 Clay -26.3 34214 + 500 40000-37320
LTL4204A 730 Sandy clay -30.1 29687 + 170 35430-34860
LTL3093A 960 Clay -32.0 31122 + 300 36030-34760
LTL12574A 1110 Clay -29.9 31458 + 200 35840-34860
LTL1536A 1281 Peat -35.5 40844 + 650 45560-43240
Rovegno:
Beta-106212 116 Herbaceous peat -28.8 4380 + 80 5287-4835
CAMS-164199 190 Herbaceous peat -25 5635 +35 6488-6318
CAMS-164200 235 Herbaceous peat -25 11435 £ 40 13387-13163
Beta-104794 240 Herbaceous peat -27.5 11690 + 70 13720-13390
CAMS-164201 255 Organic lake sediment |-25 12530 = 35 15099-14501
CAMS-164202 270 Organic clayey silt -25 12800 = 35 15410-15107
CAMS-164203 285 Organic clayey silt -25 13915 £ 40 17056-16621

pollen analysis and influx (particles cm? yr') was
calculated for Pian del Lago based on a combined
count of particle fractions (10-25um, 25-125um
and >125um). For Rovegno, only presence or ab-
sence of particles >5um were recorded because the
micro-charcoal concentrations were low.
Chronological control for the sequence was
provided by a Bayesian age-depth model based on
conventional AMS "C dating (Pian del Lago and
Rovegno) and on Uranium series dates (Pian del
Lago only; tab. I). All radiocarbon samples were
prepared using standard acid-alkali-acid pre-treat-
ment and were quoted in accordance with interna-
tional standards (Stuiver and Kra 1986). The radio-
carbon ages were calibrated to the calendar time-
scale and a Bayesian age-depth model was gen-
erated using the R package (R Core Team 2016)
Bacon v.2.3.4 (Blaauw and Christen 2011) and the

IntCall3 radiocarbon calibration curve (Reimer et
alii 2013). The U-series dating procedures used at
Pian del Lago have been described in Guido et alii
(2020), and follow standard methodologies out-
lined in Ivanovich and Harmon (1992), Neymark
and Paces (2000), Neymark-Amelin-Paces (2000),
and Neymark et alii (2002).

RESULTS AND NTERPRETATION: PIAN DEL LAGO

Quercus decid. (12-43%) and Fagus (11-
26%) with Abies (10-27%) and Pinus (10-19%)
dominated PdL-1a (> ~43,400 cal. BP) (fig. 2).
These were succeeded by Pinus and decidu-
ous Quercus. The presence of mixed forest
throughout the zone is indicated by the presence
of Quercus ilex, Alnus, Carpinus, Ulmus, Sor-
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bus, Tilia and Ericaceae. The local wetland was
colonised by Poaceae and Cyperaceae forming
a sedge-grass swamp (fig. 2). The expansion of
coniferous woodland dominated by Abies and
Pinus (both >40%) during PdL-1b (> ~43,400-
41,940 cal. BP) was concomitant with a decline
of the mesophilous broadleaved woodlands. Cy-
peraceae and Poaceae indicate the persistence of
grass-sedge swamp, fringed by Alnus. Through-
out this period, erosion of the surrounding land-
scape is indicated by the deposition of mineral-
rich sediments albeit with a higher organic mat-
ter content in PdL-1b (Guido et alii 2020).

From ~41,940-35,470 cal. BP (PdL-2), Pinus
(including mugo/sylvestris) is widely dominant
(15-85%) with Abies (2-44%) and Corylus, de-
ciduous Quercus, Fagus, Castanea, Ulmus, Eri-
caceae and Ephedra forming mixed woodland
and shrubland (fig. 2). Alnus and Salix, together
with Cyperaceae (3-32%) and Poaceae (2-29%),
dominated the wetland. There is a diverse as-
semblage of herbaceous taxa including Aster-
oideae, Caryophyllaceae, Plantago, Artemisia,
Chenopodiaceae, Cichorioideae and Ranun-
culaceae, which indicates the presence of open
spaces, at least around the swamp. During PdL-3
(~35,470-33,250 cal. BP) there was a decline in
Pinus (45-2%) and Abies (2-5%) with decidu-
ous woodland and shrubland present throughout,
notably Corylus (10-20%), Ericaceae (5-10%),
Quercus and Betula (fig. 2). There was a signifi-
cantly increased proportion of herbaceous taxa,
including Caryophyllaceae, Ranunculaceae,
Asteroideae, Artemisia and Cichorioideae. The
wetland continued to be dominated by Poaceae
(up to 55%), Cyperaceae with Typha, Alnus and
Salix, and there is clear evidence for landscape
instability indicated by the deposition of gravel,
Serpentinite rock and the low organic matter val-
ues (<10%) (~34,790-34,020 cal. BP). The mi-
croscopic charred particle values (up to 13,000
/ cm?/ yr') indicate that throughout PdL-2 and
PdL-3 fire was possibly important in influencing
vegetation succession in contrast to the preced-
ing period.

Pinus woodland (including mugo/sylvestris,
10-55%) expanded during PdL-4 (~33,250-
26,880 cal. BP) together with a diverse range
of other tree and shrubland taxa, including Eri-
caceae, Corylus, Carpinus, Abies, deciduous
Quercus, Ulmus, Betula, Juniperus, Buxus and

Fagus (fig. 2). Herbaceous taxa reach 57% of
the pollen values and are dominated by Poaceae,
Chenopodiaceae, Cichorioideae, Apiaceae, As-
teroideae and Artemisia. The wetland continued
to be dominated by Cyperaceae together with
Poaceae, Alnus and Salix, and there is a fur-
ther period of Serpentinite rock deposition from
~30,750-26,880 cal. BP. During PdL-5 (~26,880-
12,480 cal. BP), Pinus remained dominant with
a diverse range of woodland taxa including
Abies, Betula, Picea, Quercus decid., Corylus,
Alnus and Fagus. Artemisia pollen values (10-
17%) are notably higher than in previous zones
together with Poaceae as well as Apiaceae, Che-
nopodiaceae and Asteroideae. The wetland taxa
included Cyperaceae, Juncaceae, Typha, Myrio-
phyllum and Equisetum, and the organic matter
of the sediments are initially higher but progres-
sively decline prior to and during the diatomite
formation (fig. 2).

From ~12,480-11,600 cal. BP (PdL-6a), Pi-
nus (mugo/sylvestris) dominated with a decline
in both Abies and Picea (fig. 2). Other tree and
shrub taxa include Betula, Fraxinus, Ephedra
and Juniperus. There was an increase in Artemi-
sia (up to 25%) together with Poaceae, Cheno-
podiaceae (6%), Apiaceae and Asteroideae. On
the wetland, Cyperaceae and Juncaceae domi-
nate with Alnus and Salix. The transition to the
Early Holocene during PdL-6b (~11,600-10,760
cal. BP) was characterised by a significant in-
crease in Abies and deciduous Quercus, and a
corresponding decline in Pinus. Mixed wood-
land and shrubland comprised Betula, Picea,
Castanea, Fraxinus and Juniperus. Although
there was a slight decline in Artemisia, Cheno-
podiaceae and Asteroideae, there continued to
be a diverse range of taxa including Poaceae,
Plantago and Apiaceae. The wetland included
Salix and Alnus with Cyperaceae, Juncaceae and
Typha. During PdL-6¢ (~10,760-9550 cal. BP)
Pinus (mugo/sylvestris, 20-30%), Abies (20-
25%) and deciduous Quercus (5-15%) dominat-
ed together with Betula, Corylus, Fraxinus and
Tilia. Herbaceous taxa were mainly composed
of Poaceae, Artemisia (still up to 15%), Cheno-
podiaceae and Apiaceae. The wetland continued
to comprise Alnus, Salix, Cyperaceae and Ty-
pha. Throughout zones PdL-5 and PdL-6, min-
eral-rich fine-grained sediments were deposited
(clay and silt) interrupted only by the formation
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Fig. 2 - Cronologia assoluta, litostratografia, materia organica (%), diagramma palinologico e microcarboni (particelle cm™

yr!) di Pian del Lago (continua nella pagina seguente).

The radiocarbon and U-series age model, lithostratigraphy, organic matter (%), pollen data (pollen sum = % TLP) and
microcharcoal data (particles cm™ yr') for Pian del Lago (follows in the next page).

of diatomite from ~21,850-14,360 cal. BP (fig.
2). Microscopic charred particle values are once
again higher during this period, which suggests
that towards the end of the late glacial period
and at the transition to the Early Holocene the
frequency, and possibly the magnitude, of fire
events increased.

PdL-7a and -7b (~9550-3205 cal. BP and

~3205-0 cal. BP) span the remaining part of the
Holocene (fig. 2). The Middle and Late Holo-
cene part of the sequence has already been stud-
ied in detail (Cruise et alii 2009) and will not
be rehearsed here, and the findings of Guido et
alii (2020) confirm that prior to ~6000 cal. BP
(Early Holocene) Abies (up to 45%) replaced
Pinus as the dominant tree, whilst deciduous
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Fig. 2 - Cronologia assoluta, litostratografia, materia organica (%), diagramma palinologico e microcarboni (particelle cm?

yr') di Pian del Lago (continua nella pagina seguente).

The radiocarbon and U-series age model, lithostratigraphy, organic matter (%), pollen data (pollen sum = % TLP) and
microcharcoal data (particles cm™ yr') for Pian del Lago (follows in the next page).

Quercus (up to 40%), Corylus (up to 20%),
Betula, Ulmus, Ostrya and Tilia formed mixed
temperate woodland; Quercus ilex significantly
reappears. During this prolonged period, peat
formation occurred until ~3205 cal. BP when
there is evidence for a renewal of landscape ero-
sion possibly due to an intensification of human
activity. Microscopic charred particle values are
high throughout this period, which suggests that
sustained human burning of the vegetation cover
was having an impact on the environment lead-
ing to the formation of a culturally maintained
landscape.

RESULTS AND INTERPRETATION: ROVEGNO

The radiocarbon ages of 13,915 +40 BP (285
cm; ROV-2) and 12,800 £35 BP (270 cm; ROV-
3) indicate that ROV-1 and ROV-2 may span the
period ~22,540-15,400 cal. BP (fig. 3). Open Pi-
nus woodland declined (20% down to 3%) after
~19,700 cal. BP (transition to ROV-2) and was re-
placed by herb-rich grassland and increasingly Ju-
niperus shrubland (3%). Tall and short herb com-
munities are represented by pollen taxa including
Ranunculus type (45-58%), Artemisia (19-26%),
Chenopodiaceae (6%) and Apiaceae (2%), Rumex
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Fig. 3 - Cronologia assoluta, litostratigrafia, materia organica (%), diagramma palinologico e microcarboni di Rovegno
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The radiocarbon age model, lithostratigraphy, organic matter (%), pollen data (pollen sum = % TLP) and microcharcoal

data for Rovegno (follows in the next page).

(2%) and Plantago lanceolata (3%). This inter-
pretation is supported by the presence of conifer-
ous wood macrofossils (indeterminate) within the
sediments, indicating the local growth of wood-
land. Throughout ROV-1 and ROV-2, herbaceous
taxa and algal cysts of Pediastrum (up to 16%) in-
dicate sediment deposition into a freshwater lake

basin. This interpretation is supported by the min-
eral rich composition of the sediment and the low
organic matter content. The assemblages indicate
that the basin was fringed by marginal aquatic
vegetation, such as Caltha and Sparganium type,
and shallow-water aquatics, such as Menyanthes
trifoliata. The age of the sediments and pollen
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data indicate colonization of steppic plant com-
munities associated with cold and/or dry climatic
conditions.

ROV-3 was marked by declining herbaceous
taxa, and the expansion of pioneer Juniperus
(16%) and Salix (11%) shrubland, succeeded
by Pinus (26%) and Betula (28%) woodland
(~15,400-13,950 cal. BP). Together with the in-
creasingly organic rich composition of the lake
sediments, and an increase in Botryococcus, Ty-
pha latifolia and Sparganium type, the evidence
indicates that the environment may have been
responding to climatic amelioration towards the
end of the last glacial period (fig. 3). The succes-
sion from Juniperus shrubland to Betula and Pi-
nus woodland indicates stabilization of the land-
scape and the formation of increasingly closed
woodland. This is supported by the declining
values of herbaceous pollen taxa, such as Arte-
misia (16% down to 3%) and Ranunculus type
(35% down to 1%).

ROV-4, spanning ~680 years (~13,950-13,270
cal. BP), indicates a reversal in environmental
conditions signified by a reduction in Pinus (11%)
and Betula (8%) woodland, although the earliest
stages of the Abies expansion occur at this time
(fig. 3). The deposition of increasingly mineral-

rich organic sediments, and the expansion of Cy-
peraceae and Menyanthes, suggests lowering of
water levels (<50 cm) and erosion of the surround-
ing landscape. ROV-5, from ~13,270-11,360 cal.
BP, indicates a continuation of those sedimentary
changes initiated in the previous zone, denoted by
declining organic matter content and a reduction
in Cyperaceae (sedge-swamp), succeeded by the
temporary formation of a lake. The vegetation
succession is complex with evidence for a tem-
porary expansion of Pinus (35%), followed by in-
creasing pollen values of Abies (30%), deciduous
Quercus and Corylus suggesting the formation of
mixed coniferous-deciduous woodland. The zone
marks the transition from the Late Wiirm Lategla-
cial to the Early Holocene.

During ROV-6A (~11,360-6970 cal. BP), the
transition to herbaceous peat formation (dominat-
ed by Sparganium type and Typha latifolia) and
finally fine organic-rich lake sediment at ~/0, 100
cal. BP indicates a further significant hydrological
change at Rovegno (fig. 3). A lithological change
occurred at 219 cm (~/0,700 cal. BP) where a
substantial increase in the organic matter content
(81%) corresponds to the formation of well humi-
fied herbaceous peat and an increase in Poaceae.
From ~6970-6300 cal. BP, the formation of wood
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peat (ROV-6B) signifies a major lowering of the
water level and the formation of more terrestrial
conditions. Variations in pollen taxa indicate fluc-
tuations in the local vegetation communities from
open, shallow water (Myriophyllum spicatum)
to a mire community dominated by Sparganium
type and Typha latifolia.

The expansion of thermophilous tree pol-
len taxa during ROV-6A and ROV-6B, such as
Tilia (5%), Ulmus (3%) and Fraxinus (2-10%),
supports the age model and signifies the onset
of ameliorating climatic conditions during the
early postglacial (fig. 3). The colonization and
succession from shrubland (dominated by Cory-
lus; 16%) to woodland, dominated by Abies (30-
75%), deciduous Quercus (6-11%) and Tilia, is
consistent with other palaeoecological records
from the northern Apennines (e.g. Lowe 1992;
Watson 1996). The expansion of Fagus from
~6970 cal. BP is also notable (8%), although the
percentage values suggest that it only formed a
minor component of the woodland community.
The presence of microscopic charred particles
throughout this period may be due to natural or
(Middle Neolithic) human induced burning of the
vegetation cover, which may have contributed to
the soil erosion at this time.

During ROV-7 to ROV-10, the mire com-
munity at Rovegno becomes fully established
(~6300-3000 cal. BP). The presence of Alnus,
Salix and aquatic pollen taxa indicates the es-
tablishment of an Alnus carr woodland. How-
ever, there are several fluctuations in the mire
vegetation, indicated by the values of Cyper-
aceae (2-20%) and Poaceae (1-32%), occurring
at the transition between the zones. These sug-
gest the onset of wetter conditions on the mire
surface. This interpretation is supported by a
reduction in organic matter values at ~6300,
~5930, ~5200 and ~3650 cal. BP, indicating the
deposition of mineral-rich sediments (collu-
vium) derived from erosion of the surrounding
slopes (fig. 3). During this period, deciduous
Quercus (5-25%) and Abies (8-66%) formed
mixed woodland. However, the history of Abies
was punctuated by periods of decline delineat-
ed by the zone boundaries and, as noted above,
by erosional events. Arguably, these changes
in woodland structure may reflect the impact
of human activity from the Late Neolithic on-
wards.

DiscussioN

Upper Late Pleistocene (~>43,000-11,700 cal. BP)

The upper Late Pleistocene is recognised in a
range of global palaeoclimatic archives as a pe-
riod of major variations in temperature and pre-
cipitation as a result of changes in atmospheric
and oceanic circulation (Rasmussen et alii 2014).
At Pian del Lago and Rovegno, the series of
sedimentary and vegetation changes recorded
are therefore believed to be related to periods of
abrupt climate change during this period, charac-
terised by relatively mild (interstadial) climatic
conditions, in contrast to intervening colder cli-
mate (stadial) (Moreno et alii 2014). We believe
that they can be correlated with several of the
well-recorded climatic fluctuations known as
Dansgaard-Oeschger (D-O) events (Dansgaard et
alii 1982; Rasmussen et alii 2014) (fig. 4 and 5).
Pian del Lago has already been discussed in detail
by Guido et alii (2020) and the event stratigraphy
proposed is primarily based upon correlation with
key Mediterranean marine records (e.g. Cacho
et alii 2001), and Greenland ice core data (Ras-
mussen et alii 2014). Comparison of the findings
from Pian del Lago with Rovegno permits us to
enhance the event stratigraphy proposed by Gui-
do et alii, and provides an opportunity for com-
parison with palacovegetation records across the
northern Apennines, and evaluation of the impact
of periods of climate and environmental change
on human communities.

The presence of six interstadial events (tab. II)
at Pian del Lago prior to the onset of sedimenta-
tion at Rovegno (~22,540 cal. BP) and all other
sites in the northern Apennines with the excep-
tion of Berceto (Bertoldi et alii 2007) highlights
the significance of this site for our understanding
of past climate change and vegetation succession
(Guido et alii 2020). The identification of NAI-
7 (~43,440-41,950 cal. BP), NAI-6 (~37,130-
36,650 cal. BP), NAI-5 (~36,050-35,160 cal.
BP), NAI-4 (~33,860-32,650 cal. BP), NAI-3
(~26,880-26,440 cal. BP) and NAI-2 (~23,030-
22,800 cal. BP) was based on the expansion of
warmth-loving taxa (interstadial), and in some
instances a decline in taxa indicative of colder cli-
matic conditions (stadial) (fig. 4). Significantly,
the diversity and dominance of taxa varied be-
tween interstadials at Pian del Lago, and there
were clear spatial and temporal differences with
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Tab. II - Event stratigraphy dell’ Appennino settentrionale.

Event stratigraphy for the northern Apennines.

Pian del Lago local pollen | Rovegno local pollen Event stratigraphy - Upda}ted event INTIMATE event
3 stratigraphy - 3
assemblage zone (LPAZ) | assemblage zone northern Apennines northern Apennines stratigraphy (Rasmussen
(Guido et alii 2020) (LPAZ) (Guido et alii 2020) . P et alii 2014)
(this study)
PdL-6b ROV-6A
~11.600-10,760 cal. BP ~11.360-6970 cal. BP Start of Holocene Start of Holocene Start of Holocene
NAS-1 NAS-1
P %f;o 11600calBp | ROVS ~12,480-11,560 cal. | ~12,480-11,560 cal. bstk 1 ~12896-11,703
,400-14,000 cal. ~13,270-11,360 cal. BP | BP BP
NAI-1 NAI-1
ROV-4 GI-1 (la-1e)
~14,360-12,480 cal. ~14,660-12,480 cal.
~13,950-13,270 cal. BP ~14,692-13,099 a b2K
BP BP
ROV-3 T]A;4§0 14.660 cal GS-2.1a ~17,480-14,692
~15,400-13,950 cal. BP ap T - lab2k
ROV-2 ~19,300-15,400 NAS-3 GS-2.1b ~20,900-17,480
~19,300-17,480 cal.
cal. BP a b2k
PdL-5 BP
~26,880-12,480 cal. BP -
ca ROV-1 ~22,540-19,300 NAS-4 GS-2.1¢ ~22,900-20,900
~22,540-19,300 cal.
cal. BP a b2k
BP
NAIL-2 NAI-2 Gl
~23,030-22,800 cal. | ~23,030-22,800cal. | )70 ) g0 o
BP BP
NAI-3 NAI-3
~26,880-26,400 cal. ~26,880-26,400 cal. No event
BP BP
NAIL-4 NAI-4 GI-6 (~33,740-33,360) and
PdL-3 ~33,860-32,650 cal. | ~33,860-32,650 cal. | GI-5
~35,470-33,250 cal. BP BP BP ~32,500-32,040 (5.2) and
~30,840-30,600 (5.1) a b2k
NAI-5 NAI-5 GL7
~36,050-35,160 cal. ~36,050-35,160 cal. -
PdL-2 BP BP ~35,480-34,880 a b2k
~41,950-35,470 cal. BP NAI-6 NAI-6 GL-8
~37,130-36,650 cal. ~37,130-36,650 cal. ~38.220-36,580 a b2k
BP BP
NAI-7 NAI-7
PdL-1b GI-11
~43,440-41,950 cal. BP ]”;I'f 440-41,950 cal. ;,3 A40-41950 cal. | 43 340-42,240 a b2k

sites in south-western Europe (e.g. Follieri-Ma-
gri-Sadori 1988, 1990; Follieri et alii 1998; Allen-
Watts-Huntley 2000; Gianotti et alii 2015). This
may be due to several factors especially climatic
variations between interstadials (temperature,
precipitation and humidity), elevation, proximity
to the coast and temperature gradients depending
upon latitude.

The onset of sedimentation at Pian del Lago
from >~43,400 cal. BP occurs shortly after an
important transition in European prehistory that
commenced ~45,000 years ago: the beginning
of the Upper Palaeolithic (Hublin et alii 2020).
Characterised by evidence for dramatic social
and cultural developments, along with the spread

of Anatomically Modern Humans (AMH) in Eu-
rope and the demise of Neanderthals (Higham et
alii 2014; Hublin 2014). NAI-7 (~43,440-41,950
cal. BP; PdL-1b) can be correlated with GI-11
(~43,340-42,240 a b2k), and is considered, to-
gether with GI-12 (~46,860-44,280 a b2k), to
have been one of the warmest periods of the up-
per Late Pleistocene (fig. 4; tab. II). According to
Zilhdo (2014), “It is probably not a coincidence
that the transition to the UP [Upper Palaeolithic]
began in western Eurasia exactly at this time” (p.
1757). However, the persistence of late Middle
Palaeolithic Neanderthal occupation in the north-
ern Apennines is indicated by radiocarbon dates
from archaeological sites suggesting that Liguria
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Correlation of the Pian del Lago palaeoenvironmental record with the INTIMATE event stratigraphy (Rasmussen et alii
2014), Mediterranean marine records (Cacho et alii 2001), and archaeological scheme for Liguria (adapted from Guido

et alii 2020).

was a refugium (Higham et alii 2014; Negrino
and Riel-Salvatore 2018). Alongside well strati-
fied sites located in western Liguria, Mousterian
lithic artefacts from different open air sites are
well documented including those in eastern Lig-
uria around Pian del Lago (Vicino 1983) and in
the Vara Valley (Negrino 2002), and from Ronco
del Gatto in the Emilian Apennines (Negrino et
alii 2017). The precise chronological relationship
with the palaecoenvironmental findings from Pian
del Lago remain uncertain however.

Upper Palaeolithic archaeological sites in Italy
spanning the Proto-Aurignacian (~41,500-36,000
cal. BP) and Aurignacian (~36,000-34,000 cal. BP)
are few in number (Marciani et alii 2019), and are
very rare in the Italian Maritime Alps and north-
ern Apennines (Douka et alii 2012; Falcucci et alii
2017; Negrino and Riel-Salvatore 2018). During
this period, the Campanian Ignimbrite super-erup-
tion at ~39,300 years ago in Naples led to climate
cooling and a cessation in human occupation in
many parts of Europe and Asia (Marti et alii 2016).

The so called ‘volcanic winter’ caused a reduction
in temperatures by ~6-9°C in Eastern Europe and
~2-49C in Western Europe, which would have been
exacerbated by the event having occurred during
GS-9 (~39,900-38,220 a b2k) (PdL-2 at Pian del
Lago) (fig. 4; tab. II). However, the eruption did not
have a prolonged and important impact on the con-
tinuity of human occupation in Italy (Badino et alii
2019), despite the tephra fallout and climate cool-
ing apparently reducing habitable areas in Europe
by 30% (Lowe et alii 2012; Marti et alii 2016).
Cooling of this magnitude would have affected the
northern Apennines and would undoubtedly have
contributed to changes in vegetation cover and
created harsher conditions for occupation. How-
ever, radiocarbon dates from northern Apennine
archaeological sites spanning ~41,500-35,000 cal.
BP, which includes several stadials and interstadi-
als, implies a persistence of occupation in the study
area even during the period covered by the Campa-
nian Ignimbrite super-eruption (Riel-Salvatore and
Negrino 2018). Although given the relatively short
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diterranean marine records (Cacho et alii 2001), and archaeological scheme for Liguria.

duration of the event it is highly likely that a hu-
man response would be difficult to recognise in the
archaeological record from the region. Establish-
ing the presence of cryptotephra from the eruption
should form the basis of future research at Pian
del Lago together with a re-examination of the ar-
chaeological chronology from selected key sites.
This would permit testing of the hypothesis that
occupation was unaffected by the eruption. During
the Early Upper Palaeolithic (~40,300-34,700 cal.
BP), based upon the data from Pian del Lago, we
can conclude that the environmental context of hu-
man activities consisted of a vegetation cover that
varied from Abies and Pinus woodland with Fagus,
Quercus (both deciduous and evergreen) and Pi-
cea during NAI-7, to Corylus and Abies dominated
shrubland and woodland with Pinus, Quercus, Al-
nus and Fagus (NAI-6), and finally Abies and Pi-
nus woodland (NAI-5) (fig. 4; tab. II).

The emergence of the Gravettian from ~34,700
cal. BP has also been linked to warmer climat-
ic conditions towards the end of GI-7 (GI-7a,

~34,880 a b2K) (Zilhdo 2014) and NAI-5 (fig. 4;
tab. II). However, given dating uncertainties it is
also possible that the transition occurred during the
cooler climate of GS-7 (~34,740-33,740 a b2K) in
Italy (see Douka et alii 2012; Talamo et alii 2014).
Lithic tools around Pian del Lago and Ronco del
Gatto have only been tentatively assigned to the
Gravettian, however there are unequivocal finds
from western Liguria, and especially Arene Can-
dide and the Balzi Rossi area (Bietti 1994; Douka
et alii 2012). The relationship between occupation
and periods of climatic amelioration recorded at
~33,860-32,650 cal. BP (NAI-4), ~26,880-26,400
cal. BP (NAI-3) and ~23,030-22,800 cal. BP
(NAI-2) remain unclear (fig. 4; tab. II). However,
at Mochi in western Liguria, there appears to be
a possible correlation between the initiation of
occupation during the Gravettian (30,500-30,200
cal. BP or earlier) and GS-5.1 (~30,600-28,900 a
b2K) (Douka et alii 2012).

Nevertheless, during the Gravettian (~34,700-
23,000 cal. BP), based upon the data from Pian



308 N. BRaANCH, C. MONTANARI, M. SIMMONDS, R. MAGGI, F. NEGRINO, T. HOYLE

del Lago, we can conclude that the vegetation
cover in this part of the northern Apennines var-
ied from Abies and Pinus woodland during NAI-
5, to Corylus, Pinus and Quercus woodland and
shrubland (NAI-4), Pinus, Abies, Betula, Picea,
Fagus and deciduous Quercus woodland (NAI-
3), and finally Pinus and Abies woodland (NAI-2)
(fig. 4; tab. II). The identification of a cold, arid
phase at Arene Candide from ~31,000-27,000 cal.
BP attributed to Heinrich 3 (~30,000-29,000 cal.
BP) may equate with the period between NAI-4
and NAI-3 (Rellini ef alii 2013). A major ero-
sional event at Pian del Lago (~33,220-26,880
cal. BP) has been tentatively correlated with
Heinrich 3 (Guido et alii 2020) and may signify
widespread cooling across the Italian Maritime
Alps and northern Apennines. Therefore, despite
the evidence for multiple interstadial and stadial
events from ~31,000-27,000 cal. BP according to
the ice core event stratigraphy, it is possible that
the Italian Maritime Alps and northern Apennines
instead witnessed a prolonged cold period from
GS-5.2 to GS-3 (see Rasmussen et alii 2014).
The onset of sedimentation at Rovegno
(~22,540 cal. BP) is correlated with PdL-5 at Pian
del Lago (tab. II). The record indicates that from
~22,540-14,660 cal. BP, the vegetation was ini-
tially dominated by open Pinus woodland (ROV-
1). The main distinction with Pian del Lago is
the absence of Abies woodland, which highlights
significant spatial variation in vegetation compo-
sition. This was succeeded at Rovegno by pre-
dominantly herbaceous vegetation cover (e.g.
Artemisia) and declining Pinus woodland from
~19,300 cal. BP (ROV-2) suggesting a significant
change in the environment. Importantly this also
coincides with woodland decline at Pian del Lago
and the formation of diatomite. It is tempting to
correlate these changes with GS-2.1b (~20,900-
17,480 a b2k; Rasmussen et alii 2014), which
suggests a widespread temporary transforma-
tion of the environment as a response to climate
cooling (NAS-3, ~19,300-17,480 cal. BP) (fig. 5;
tab. II). Peak values of Artemisia were attained
by ~17,480 cal. BP at Rovegno, which were suc-
ceeded by increasing shrubland taxa (e.g. Junipe-
rus) to ~14,660 cal. BP (ROV-3). For this reason,
we have recorded the presence of a further stadial
event (NAS-2) in the northern Apennines from
~17,480-14,660 cal. BP (fig. 5; tab. II). This event
can be correlated with GS-2.1a (~17,480-14,692

a b2k), which is characterised by notable changes
in both the marine and ice core records indicating
widespread climatic change (Cacho et alii 2001;
Rasmussen et alii 2014). The persistence of Ar-
temisia, and other herbaceous taxa, at both sites
throughout this period indicates the presence of
open steppe woodland and shrubland following
the Last Glacial Maximum. The significant differ-
ence was the prevalence of Pinus at Pian del Lago
until ~70,640 cal. BP, whereas Pinus remains a
minor component at Rovegno until ~/5,400 cal.
BP (ROV-3) when it increases, before finally de-
clining from ~/71,360 cal. BP (ROV-6A). At Prato
Spilla C, the pollen record has similarly provided
evidence for Pinus woodland, probably forming
an open steppe with a range of herbaceous taxa,
especially Artemisia and Poaceae (Lowe 1992).
Whilst at Lago Grande di Monticchio (located in
the southern Apennines), Artemisia and Poaceae
open steppe is also evident with drought tolerant
Pinus and Juniperus, from 25,900-14,300 cal. BP
(Allen-Watts-Huntley 2000).

The Epigravettian commences ~23,000 cal.
BP, but only after the Last Glacial Maximum, and
was characterised by an increase in human occu-
pation in the Alps and in the Apennines (Palma di
Cesnola 2001). This appears to be consistent with
other parts of Europe and has been linked to post
Last Glacial Maximum “adaptive success, reflect-
ed in demographic expansion, triggered by and
leading to technological innovation or economic
intensification, in turn bringing about further pop-
ulation growth” (Zilhao 2014: 1778). That popu-
lation growth occurred during a prolonged period
of adverse climatic conditions, especially from
~22,900-14,692 a b2k (GS-2.1), seems contradic-
tory. However, palaeoclimatic records from both
the marine and ice core data indicate a general
improvement in climatic conditions following the
LGM (Rasmussen et alii 2014), and the vegeta-
tion response throughout Italy suggests that the
environment was conducive to widespread occu-
pation with a greater variety of possible resourc-
es. This is evidenced by wood charcoal records
from the cave sites of Arene Candide, Arma di
Nasino, Arma dell’ Aquila and Arma dello Ste-
fanin, which indicates the exploitation of a wide
range of woodland taxa (Barker et alii 1990).

The results from Rovegno reveal that the ter-
mination of the Wiirm glacial stage occurred at
~14,660 cal. BP and was marked by a succession
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to Betula woodland (ROV-3), and a decline in Ar-
temisia and other herbaceous taxa. The timing of
the transition correlates exceptionally well with
Greenland Interstadial 1 (GI-1), which spans the
period 14,692-12,896 a b2K (Rasmussen et alii
2014), and may therefore indicate that NAI-1
commences earlier than suggested by Guido et
alii (2020) (fig. 5; tab. II). The Mediterranean SST
data provide further support for a major climatic
change in the region during this time (Cacho et
alii 2001). The absence of a clear signal for NAI-
1 at Pian del Lago is surprising (fig. 4); despite
the different environmental context of Rovegno
and Prato Spilla C (Lowe 1992) this is unlikely to
be due to a subdued environmental reaction. The
vegetation succession at Rovegno also indicates a
‘gradual’ interstadial transition that is similar to
Prato Spilla C (from ~>14,350 cal. BP) where the
event was characterised by the expansion of warm
mixed forest including Quercus, Tilia, Betula and
Corylus (Lowe 1992). Whether the transition was
‘abrupt’ or ‘gradual’ may reflect temperature dif-
ferences experienced between sites located north
and south of the winter sea-ice margin (at latitude
45° N in GS-2.1a) and the influence of Atlantic
storm tracks (Renssen and Isarin 2001; Moreno
et alii 2014). The close proximity of the northern
Apennines to this latitude suggests that the region
was possibly highly sensitive to changes in cli-
mate in the Atlantic at this time.

The very low pollen values of warmth-loving
taxa at Rovegno during the Lateglacial Intersta-
dial is surprising with only ‘traces’ of Quercus,
Acer and Fraxinus. Nevertheless, the decline of
Betula and transition to Abies woodland can be
correlated with the onset of GI-1¢3 (13,954 a b2k)
and may signify further climate warming during
the middle part of the interstadial (Rasmussen et
alii 2014) (fig. 5; tab. II). Similarly, at Lagdei-II,
Bertoldi et alii (2007) record the dominance of
Pinus and Betula during the interstadial. In con-
trast, at Prato Spilla C, the vegetation cover was
characterised by the expansion of warm mixed
forest with Quercus increasing throughout zone
PSp C-2 (Lowe 1992). This could equate to the
interstadial warming trend (from GI-1e to GI-1a)
identified in Mediterranean marine data (Cacho et
alii 2001) and observed in other terrestrial records
(Moreno et alii 2014), including those from Ber-
ceto (Bertoldi et alii 2007). The variations in the
vegetation cover between Rovegno (Betula — Pi-

nus), Prato Spilla C (Abies-Pinus-Quercus), Ber-
ceto (Pinus-Picea-Quercus-Betula) and Lagdei-II
(Pinus-Betula-Picea) may partially reflect pollen
recruitment area, but most probably indicate real
spatial deviations across the northern Apennines
due to a range of factors, including differences in
aspect, elevation, geology and location. At Lago
Grande di Monticchio, a warm mixed forest was
also present from 14,300-12,800 cal. BP compris-
ing Betula and Quercus (Allen-Watts-Huntley
2000). According to Allen et alii, the interstadial
climate was probably characterised by a reduc-
tion in seasonal drought permitting the expansion
of woodland taxa. Variation in the timing of the
onset and cessation of the Lateglacial Interstadial
between sites is significant however and may be
attributed partly to age model uncertainties, but
also the rate of transmission of this climatic event
and its regional signature. Nevertheless, the data
from the northern Apennines broadly agree with
other records from south-western Europe indicat-
ing the prevalence of a warmer/wetter climate at
this time (Moreno et alii 2014).

The transition to the Lateglacial Stadial or
“Younger Dryas’ (conventionally ~12,900-11,700
a b2k; Rasmussen et alii 2014) has been recorded
in a number of terrestrial and marine sequences in
Italy and indicates the prevalence of a colder/drier
climate (e.g. Lowe 1992; Ponel and Lowe 1992;
Lowe and Watson 1993; Lowe-Branch-Watson
1994; Lowe et alii 1994; Cita et alii 1996; Watson
1996; Watts et alii 1996; Watts-Allen-Huntley
1996; Bertoldi et alii 2007; Vescovi-Ammann-
Ravazzi 2010; Vescovi-Petra Kaltenrieder-Tin-
ner 2010; Moreno et alii 2014). It is also recog-
nised in the Greenland ice core records (GS-1)
and Mediterranean SST data (e.g. Cacho et alii
2001; Rasmussen et alii 2014). At Rovegno, the
renewal of cold, arid climatic conditions is less
well defined by the vegetation changes despite the
lithological evidence for landscape erosion from
~13,270 cal. BP (ROV-5). The absence of a sig-
nificant increase in herbaceous taxa is surprising,
instead the record indicates an expansion in Abies
following a temporary rise in Pinus. In contrast,
at Pian del Lago, the event is denoted by a rise
in Artemisia and Chenopodiaceae, an absence of
broadleaved trees and a reduction in Abies, from
~12,480-11,600 cal. BP (PdL-6a) (fig. 4; tab.
II). Based upon a comparison with other terres-
trial records from Italy, the results from Rovegno
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certainly have similarities to the wooded steppe
recorded at Lago Grande di Monticchio, inferred
from the presence of Pinus, Betula and Quercus
but with the persistence of steppe herbs (e.g. Ar-
temisia) and shrubs (Allen-Watts-Huntley 2000).
At Prato Spilla C (PSp C-3), the marked decline
of woodland taxa and the expansion of a range
of steppe herbs remains the clearest example of
the ‘Younger Dryas’ stadial in the northern Apen-
nines with the data from Pian del Lago broadly
consistent with the trend observed (Lowe 1992).
This variation between localities may confirm
the hypothesis proposed by Lowe that some sites
were less sensitive to climate change at this time,
perhaps due to their geomorphology, aspect and
altitude. The location of Rovegno below the natu-
ral tree line may have been a factor, whereas Prato
Spilla C is situated at higher elevation proximal
to the tree line and cirque glaciers (Lowe 1992).
However, it should be noted that the timing of the
event at Prato Spilla C is inconsistent with the re-
cord from Pian del Lago. In this study we have
created a new age model for Prato Spilla C, which
places PSp C-3 from ~74,080-12,570 cal. BP sug-
gesting that the radiocarbon chronology for this
part of the sequence is incorrect. Until a robust
chronology is established for Prato Spilla C based
upon new radiocarbon dates, the termination of
the ‘Younger Dryas’ chronozone is provisionally
placed at ~350 cm (top of PSp C-4), following
the demise of Artemisia (~11,850 cal. BP) and the
onset of peat formation.

The onset of the Late Wiirm Lateglacial
(~14,600-11,700 a b2k; Rasmussen et alii 2014)
witnessed a further significant change in the Eu-
ropean Upper Palaeolithic. In Italy, the Late
Epigravettian was characterised by ubiquitous
microlithic projectile points and evidence for de-
creased mobility, which is supported by findings
from the Ligurian-Provencal arc (Tomasso et alii
2014). During the Lateglacial Interstadial (NAI-1,
~14,660-12,480 cal. BP) (tab. II), ameliorating cli-
matic conditions in the Italian Maritime Alps and
northern Apennines are clearly indicated by the iso-
topic data from Arene Candide that reveal a mean
annual temperature of 8-10°C and the exploitation
of a wide range of thermophilous tree taxa (Barker
et alii 1990). Once again, therefore, it is tempting
to draw clear correlations between climate change
and technological development linked to changes
to social, cultural and economic practices. Despite

the presence in the northern Apennines of tephra
from the Neapolitan Yellow Tuff (~14,120 cal.
BP), there is no clear association between veg-
etation succession, changes in the human history
and this major volcanic event in the Naples area
(Davies et alii 2002; Schmidt et alii 2002). The
onset of the Lateglacial Stadial (NAS-1, ~/12,480-
11,560 cal. BP; Guido et alii 2020) does not appear
to have caused a significant change in the human
history of the Italian Maritime Alps with continuity
of occupation suggested by funerary remains from
Arene Candide (Sparacello et alii 2018). This is
perhaps surprising given the evidence for environ-
mental change across south-western Europe, but
may attest to the resilience of human populations
to climate change at this latitude.

Early Holocene (~11,700-7000 cal. BP)

The onset of the Holocene at Pian del Lago
(PdL-6b) and Rovegno (ROV-5) was character-
ised by the expansion of cool-temperate mixed
coniferous - deciduous woodland dominated by
Abies. This is broadly consistent with other sites
in the northern Apennines (e.g. Cruise 1990a, b;
Lowe 1992; Watson 1996; Bertoldi et alii 2007;
Branch 2013), including previous work at Pian
del Lago (Cruise et alii 2009). In contrast, at Lago
Grande di Monticchio, Abies did not expand un-
til ~9500 cal. BP within an established temperate
deciduous forest (Allen-Watts-Huntley 2002).

The broadly synchronous expansion of Cory-
lus at Pian del Lago (PdL-6¢) and Rovegno
(ROV-6A) (~10,700 cal. BP) is another notable
feature of many Early Holocene pollen records in
the northern Apennines e.g. Lago Riane (Branch
2013), Prato Spilla ‘A’ (Lowe et alii 1994) and
Lago Padule (Watson 1996). This occurs during
the major expansion of broadleaved trees includ-
ing deciduous Quercus, Quercus ilex, Alnus, Fa-
gus, Ostrya, Tilia, Ulmus and Fraxinus. The cause
of the Corylus rise has been the subject of con-
siderable debate (e.g. Huntley 1993; Finsinger et
alii 2006). Climate change has been increasingly
favoured as the cause with enhanced seasonality
(drier and warmer summers) causing natural fires
and a summer water deficit (Peyron et alii 1996;
Roberts et alii 2008). At Lago Riane, it has been
suggested that drought may have promoted the
growth, flowering and nut production of Corylus
stimulating its expansion (Branch 2013). Alterna-
tive explanations include competition between
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species, migration rates and the location of glacial
refugia, as well as Mesolithic human activities.
A notable feature of the Pian del Lago record,
which is not apparent at Rovegno, is the evidence for
seemingly frequent burning during the Mesolithic
(~11,000-7800 cal. BP). At this time, the northern
Apennines was the primary zone for human activity
with key archaeological sites at Pianaccia di Suve-
ro, Passo della Camilla and Bosco della Lame (e.g.
Biagi and Maggi 1984; Maggi and Negrino 1994,
2016; Maggi 1999). Given that the archaeological
evidence indicates human activity proximal to lakes
and peatlands, the Pian del Lago record may there-
fore support the findings from other sites, such as
Mogge di Ertola (Cevasco et alii 2013; Guido et
alii 2013; De Pascale et alii this volume), for hu-
man impact including burning of vegetation. How-
ever, the increased frequency of burning, human
activity and vegetation succession was occurring
against a background of climate change, especially
the presence of three rapid climate change events
spanning the Mesolithic at "11.4’ (~11,520-11,400
ab2k), ‘9.3’ (~9350-9240 a b2k) and ‘8.2° (~8300-
8140 a b2k); these have been widely recognised
in terrestrial, marine and ice core records across
the northern hemisphere (e.g. Bond et alii 1997,
Mayewski et alii 2004; Valsecchi and Tinner 2010;
Moreno et alii 2014; Rasmussen et alii 2014). At
Pian del Lago, the ‘9.3’ and ‘8.2” events have pos-
sibly been recorded by increased Artemisia, Pinus
mugo, Juniperus and Betula, and a decline in Abies
(respectively), although there is no clear evidence
for the *11.4’ event (Guido et alii 2020). Similarly
at Rovegno, there is a marked decline of Abies at
‘8.2, which is comparable to that detected at Lago
Riane (Branch 2013) and other sites in the north-
ern Apennines (Lowe 1992; Watson 1996). This
suggests that vegetation succession was at least
partially driven by climate change, and it has been
suggested that the change in abundance of Abies
was due to the onset of colder, and possibly drier,
climatic conditions because of its sensitivity to pro-
longed winter frosts (Branch 2013). The archaeo-
logical record is insufficiently precise however to
identify whether these events had a marked impact
on human populations, but given the changes in
climate and vegetation it is reasonable to assume
that plant and animal resources would have been
affected perhaps necessitating adaptive strategies.
The remainder of the Early Holocene (to ~7000
cal. BP) was generally characterised by the domi-

nance of Abies woodland. A distinctive mixed de-
ciduous woodland community is also present in
records from the northern Apennines comprising
varying amounts of Quercus, Tilia, Acer, Ulmus,
Fraxinus, Fagus and Corylus. Despite the impor-
tance of this community throughout the Early Hol-
ocene, it is highly likely that with the expansion
of Abies, deciduous taxa were mainly growing at
lower elevations indicating the development of two
distinctive forest belts (Watson 1996). The avail-
able archaeological evidence indicates that human
occupation was mainly confined to the western
Ligurian and French coasts by 7800-7600 cal. BP
and reached the Maritime Alps around the middle
of the millennium (Binder et alii 2017; Huet 2017,
Maggi and Tine this volume). Therefore, the pres-
ence of cereal pollen between ~8450-7880 cal. BP
and ~8050-7550 cal. BP at Pian del Lago (Cruise
et alii 2009) is of considerable importance. Simi-
larly, pollen evidence for early cereals has been
recorded at Sestri Levante from 8170-7940 cal.
BP and slightly later at Rapallo (Bellini - Mariotti-
Lippi - Montanari 2009) in a context that might
suggest the earliest evidence for cultivation in the
north Tyrrhenian area (Maggi and Nisbet 2021).
At Mogge di Ertola, human activity is suggested
at the Mesolithic-Neolithic transition (Guido et alii
2013; De Pascale et alii this volume). Buried soils
also record human activity from 8030-7870 cal. BP
at Pozza dell’Orso, and from 7570-7430 cal. BP
at Ferrada (Maggi and Negrino 2016; Maggi and
Tine this volume). These palaeoecological data
from eastern Liguria imply that human activities
were perhaps more widespread than indicated by
the archaeological record, and involved human
impact on the vegetation cover and cereal cultiva-
tion from the Late Mesolithic and Early Neolithic
in this part of the northern Apennines. Human oc-
cupation near to Pian del Lago is clearly indicated
by a site just a few hundred metres away that G.
Odetti (see Colombi-Odetti-Salonio 1999) attrib-
utes to the Middle Neolithic (7000-6300 cal. BP).

CONCLUSIONS

The palaecoenvironmental records from Pian
del Lago and Rovegno have provided clear signals
for multiple abrupt climatic events: Interstadials at
~43,440-41,950 cal. BP, ~37,130-36,650 cal. BP,
~36,050-35,160 cal. BP, ~33,860-32,650 cal. BP,
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~26,880-26,400 cal. BP, ~23,030 to 22,800 cal. BP,
~14,660-12,480 cal. BP (Lateglacial Interstadial);
Stadials at ~22,540-19,300 cal. BP, ~19,300-17,480
cal. BP, ~17,480-14,660 cal. BP and ~12,480-11,560
cal. BP (Lateglacial Stadial - “Younger Dryas’ chro-
nozone). The event stratigraphy proposed (tab. II)
represents an enhanced version of that proposed by
Guido et alii (2020); critically it confirms the pres-
ence of further stadial events in the northern Apen-
nines during the upper Late Pleistocene. It is rea-
sonable to assume that between each of the listed
interstadials there were further periods of cooler cli-
mate (see Rasmussen et alii 2014); however, at Pian
del Lago the evidence is unclear due to poor pollen
preservation and occasionally significant changes in
the sedimentary history. During the Early Holocene,
there is no pollen-stratigraphic evidence to support
the presence of the ~11,400 cal. BP rapid climate
change event, although the changes in vegetation
succession at a number of northern Apennine sites
indicate possible signatures for the ~9300 cal. BP
and ~8200 cal. BP events. The reason(s) for the ab-
sence of the '11.4° event remains uncertain, but it
may be due to chronological uncertainties, temporal
resolution of the pollen data or the sensitivity of the
sites and the region as a whole.

The records from Pian del Lago and Roveg-
no are supported by other terrestrial sequences
in Italy, although there are notable spatial and
temporal differences in taxa recorded that may
reflect latitude, location of glacial refugia and
local site-specific characteristics including el-
evation, aspect and soil development. Impor-
tantly, the presence of these climate events sug-
gests that the northern Apennines were probably
sensitive to many of the changes recorded in
other parts of Europe and the Mediterranean.
However, despite broad consistency in the pol-
len data, there remain concerns over the chrono-
logical reliability of specific sites, which means
that establishing the precise timing for the onset
and termination of events, and comparison with
sites across south-western Europe, is challeng-
ing. In addition, many of the sites in the northern
Apennines would benefit for higher resolution
analyses that could possibly reveal short-term
climatic variations during the Late Pleistocene
and Early Holocene. This would enable a better
understanding of vegetation responses to abrupt
climate change (see Moreno et alii 2014).

Furthermore, the paucity of quantified palaeo-

climatic data for the northern Apennines means that
the conclusions reached in this research are highly
subjective. The palaeoentomological study con-
ducted at Prato Spilla ‘D’ remains the only attempt
to provide quantitative data, indicating a maximum
average temperature for the warmest month of
9-13°C, and an average winter minimum of -16 to
-20C for the Lateglacial ‘Younger Dryas’ Stadial
(Ponel and Lowe 1992). Further data from Pian
del Lago and Rovegno would permit improvement
of current palaeotemperature reconstructions for
this part of south-western Europe, especially the
Mediterranean region, during the upper Late Pleis-
tocene and Early Holocene. This could be achieved
through analysis not only of Coleoptera, but also
Cladocera and Chironomidae, as well as pollen-
based climate modelling. In addition, chronologi-
cal modelling would be significantly improved not
only through further radiocarbon and U-series dat-
ing but also tephrochronology.

The data from Pian del Lago and Rovegno
have provided important new information on the
climatic and environmental context of human ac-
tivities in the Italian Maritime Alps and northern
Apennines. However, the paucity of well-dated
archaeological sites, especially in the surround-
ing area, has placed considerable uncertainty on
the chronological correlations. Further research
in the region should seek to improve the chronol-
ogy, which will permit improved evaluation of
the impact of climate change and major volcanic
events on cultures and their economies.
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