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TOWARDS A MAP OF THE UPPER PLEISTOCENE LOESS OF THE PO PLAIN LOESS BASIN 

(NORTHERN ITALY) 
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ABSTRACT: Upper Pleistocene (MIS 4–2) loess sequences occur in most of continental Europe and in Northern Italy along the Po Plain 
Loess Basin. Loess is distributed along the flanks of the Po Plain and was deposited on glacial deposits, fluvial terraces, uplifted isolated 
hills, karst plateaus, slopes and basins of secondary valleys. Loess bodies are generally tiny and affected by pedogenesis, being locally 
slightly reworked by slope processes and bioturbation. Notwithstanding, loess in the Po Plain is an important archive of paleoenviron-
mental record and its mapping provides new insights in paleoenvironmental and palaeoseismic reconstructions of Northern Italy.  
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1. INTRODUCTION 

 
In the framework of European terrestrial palaeo-

records, loess is one of the best archives for Quaternary 
palaeoenvironmental reconstruction (e.g. Smalley & 
Leach, 1978; Coudé-Gaussen, 1990; Pye, 1995; Cre-
maschi, 2004). Maps published in the last decade that 
present the distribution of loess in Europe eliminate 
loess outcrops in Northern Italy or, alternatively, define 
them as loess derivates (Haase et al., 2007; Bertran et 
al., 2016; Lindner et al., 2017). As a consequence, de-
spite systematic studies carried out on the Upper Pleis-
tocene loess sequences at the margin of the Po Plain 
(see Cremaschi, 1987, 2004 and references therein), 
loess in Northern Italy is overlooked in comparison to 
the classical sequences described in continental Europe 
(Amit & Zerboni, 2013), and crucial data are excluded 
from the interpretation of loess formation at a continen-
tal scale. 

For this reason, in the last few years we revised the 
sedimentological, paleoenvironmental, and geochro-
nological data regarding the loess from the Po Plain 
Loess Basin (PPLB), including new data derived from 
studying some classical loess outcrops (e.g., Ferraro, 
2009; Wacha et al., 2011; Cremaschi et al., 2015; Cre-
maschi & Zerboni, 2016), as well as freshly identified 
sequences (e.g., Rellini et al., 2009; Zerboni et al., 
2015; Frigerio et al., 2017). Moreover, in a region - the 

Po Plain foredeep - of moderate seismicity loess is a 
stratigraphic marker of increasing interest for earthquake 
hazard characterization (e.g., Livio et al., 2014). To pro-
vide the necessary spatial context for these tasks, a sys-
tematic mapping of loess outcrops along the Po Plain is 
on-going and preliminary results are here discussed.  

 

2. THE PO PLAIN LOESS BASIN 

 
Loess is a wind-blown, mainly silty-sized sediment. It 

is widespread in Northern Italy, where it is typical of gla-
cial periods, when sediment grinding (weathering), trans-
portation, and sedimentation are enhanced by dry envi-
ronmental conditions with poor vegetation cover and 
characterized by strong winds (Cremaschi, 1990; Orom-
belli, 1990; Pye, 1995). 

Except for a few thick sequences of unweathered 
loess deposits (as the Val Sorda sequence) and/or com-
plex pedosequences (as at Monte Netto), most of the 
outcrops in Northern Italy consist of thin loess sheets 
located on dissected fluvial terraces, glacial deposits, 
uplifted isolated hills, and karst plateaus (Fig. 1). These 
are for the most part set along the southern margin of the 
Alps and the northern margin of the Apennines. Loess 
sequences can also be found on top of polygenetic pa-
leosols, inside sinkholes, and intercalated in rock-shelter 
deposits. Furthermore, loess deposits in Northern Italy 
are often associated with Middle Palaeolithic archaeo-



logical sites, showing that the Po Plain Loess Basin 
(PPLB) was a suitable environment for Mousterian 
hunter-gatherers. 

Available chronology, based on a number of radio-
carbon, TL, and OSL dating suggests that the formation 
of loess occurred during the Upper Pleistocene, be-
tween at least 75 and 16 ka BP (MIS 4-2) (Cremaschi, 
2004; Zerboni et al., 2015). Thicker sequences (as at 
Ghiardo and Monte Netto sites) also record weak to 
moderate soil-forming processes dating to the Upper 
Pleistocene interstadials and the Holocene. At many 
sites, the uppermost part of loess sequences likely un-
derwent moderate to strong reworking due to post-Last 
Glacial Maximum (post-LGM) reactivation of slope proc-
esses, enhanced Holocene bioturbation, and, more 
recently, human-induced processes (tillage). As a result, 
colluvial and bioturbated units/soil horizons were 
formed, whose 14C and OSL dating provided mid-
Holocene ages that are interpreted as due respectively 

to the mixing of soil humic acids over a long time and 
rejuvenation of dose signal. This has been demon-
strated at Monte Netto and Ghiardo sequences 
(Cremaschi et al., 2015; Zerboni et al., 2015). 

 

3. DRAWING THE LOESS MAP 

 
The available geological maps present loess de-

posits only fragmentarily, as layers inside or at the top of 
Quaternary formations, without providing any informa-
tion on the sedimentary and post-sedimentary 
(pedogenetic) processes affecting loess covers. On the 
other hand, the available pedological maps suggest the 
occurrence of silt-bearing soil horizons, but interpreta-
tions of sedimentary processes ruling the accretion of 
silt are lacking. A few attempts to reconstruct the spatial 
distribution of loess in the PPLB have been preliminary 
published by Cremaschi (2004), Cremaschi et al. 
(2015), Zerboni et al. (2015); moreover, the Climex Map 
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Fig. 1 - Some loess outcrops investigated in the last few years. A) The Val Sorda sequence (Cavaion Veronese, VR): loess lies on a 
glacial deposit. B) Loess at the margin of the Apennine (Cavriago, RE) (Cremaschi et al., 2015). C) The Monte Netto (Capriano del Colle, 
BS) sequence (Zerboni et al., 2015), displaced by an array of normal faults (i.e., gravity graben). D) Loess sequence at Pecetto di 
Valenza (AL) (Frigerio et al., 2017). 
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of the LGM (Vai & Cantelli, 2004) offers a good repre-
sentation of many loess outcrops. For these reasons, 
the publication of a new map presenting the spatial dis-
tribution of loess is necessary and relies on field surveys 
in key regions, integrated by observations on (i) geologi-
cal contexts and (ii) active and inactive surface proc-
esses. 

At the first stage, we will identify and study land-
forms acting as sedimentary traps for loess aggradation 
(Cremaschi, 2004), such as: (i) glacial sediments 
(moraines) and fluvioglacial deposits at the southern 
fringe of the Pre-Alps; (ii) karst plateaus (and sinkholes) 
between Lombardia and the Dalmatian coast, and in the 
Conero promontory (Marche region); (iii) isolated hills in 
the middle of the Po Plain, actively growing through 
repeated coseismic uplift during the Late Quaternary; 
(iv) fluvial terraces of different ages on the Apennine 
foothills between southern Piemonte, Emilia Romagna 
and Marche regions; (v) glacis and erosional surfaces in 
the Apennine range of Marche, Emilia Romagna, and 
Liguria regions, where sedimentation can be influenced 
by the pre-existing topography. In the map, loess out-
crops will be represented distinguishing between: (i) 
unweathered loess; (ii) weathered loess and loessial 
soils displaying different degrees of weathering and 
characterized by distinctive soil-forming processes; and 
(iii) colluvial/reworked loessic sediments (loess deri-
vates). At a second stage, a more detailed classification 
of loess units will be under evaluation. This will offer a 
better comprehensive palaeoenvironmental context in 
the light of the maximum expansion of Alpine and Apen-
nine glaciers and the shoreline of the Adriatic Sea dur-
ing the LGM, which will be included in our map as re-
constructed in the Climex Map (Vai & Cantelli, 2004). 
 

4. PRELIMINARY CONCLUSIONS 

 
Because loess deposits in Northern Italy are gener-

ally thin and can be easily affected by soil-forming proc-
esses, sometimes their characteristics do not fully meet 
the standard requirements generally accepted for classi-
cal loess (Haase et al., 2007). Although loess deposits 
and loessial soils in the Po Plain are slightly different, 
the main sedimentological and pedological characteris-
tics are similar in their field appearance, particle size 
distribution, and mineralogy, thus suggesting a similar 
source. The source area was identified as the Po flood 
plain, which was exposed during glacial periods and 
was subject to intense winds at that time. The investiga-
tion of several key sequences and the systematic map-
ping of outcrops are demonstrating the importance of 
North Italian loess for the reconstruction of Upper Pleis-
tocene palaeoclimates of the northern Mediterranean 
region and the paleoseismic record of the Po Plain fore-
deep. 
 

ACKNOWLEDGEMENTS 
This research has been carried out within the activi-

ties of the INQUA GEODUST International Focus 
Group. Financial support from Università degli Studi di 
Milano, Progetto Linea 2 (2016 and 2017) entrusted to 
AZ. 
 

REFERENCES  

 
Amit R., Zerboni A. (2013) - Report on the INQUA-

AEOMED field-trip workshop ‘Reconsidering Loess 

in Northern Italy’ (Po Plain, 1–3 July 2013). Alpine 

and Mediterranean Quaternary, 26, XI-XV. 

Bertran P., Liard M., Sitzia L., Tissoux H. (2016) - A 

map of Pleistocene aeolian deposits in Western 

Europe, with special emphasis on France. Journal 

of Quaternary Science, 31, 844-856. 

Coudé-Gaussen G. (1990) - The loess and loess-like 

deposits along the sides of the western Mediterra-

nean Sea: genetic and palaeoclimatic significance. 

Quaternary International, 5, 1-8. 

Cremaschi M. (1987) - Loess deposits of the Plain of the 

Po and of the adjoining Adriatic basin (Northern 

Italy). In: Pecsi M., French H.M. (Eds.), Loess and 

Periglacial phenomena. Akademiai Kiado, Buda-

pest, Hungatia, 125-140.  

Cremaschi M. (1990) - The Loess in Northern and Cen-

tral Italy: a Loess Basin between the Alps and the 

Mediterranean Sea. C.N.R., Centro di Studio per la 

Stratigrafia e Petrografia delle Alpi Centrale, Mi-

lano, Italy, pp. 187. 

Cremaschi M. (2004) - Late Pleistocene loess. In: Anto-

nioli F., Vai G.B. (Eds.), Litho-palaeoenvironmental 

Maps of Italy During the Last Two Climatic Ex-

tremes. Climex Maps Italy, Museo Geologico Gio-

vanni Cappellini, Bologna, Italy, 34-37. 

Cremaschi M., Zerboni A. (2016) - La questione 

dell’apparato morenico del Garda alla luce delle 

recenti ricerche sul Torrion della Val Sorda. Geolo-

gia Insubrica, 12/1, 103. 

Cremaschi M., Zerboni A., Nicosia C., Negrino F., 

Rodnight H., Spötl C. (2015) - Age, soil-forming 

processes, and archaeology of the loess deposits 

at the Apennine margin of the Po plain (northern 

Italy): new insights from the Ghiardo area. Quater-

nary International, 376, 173-188. 

Ferraro F. (2009) - Age, sedimentation, and soil forma-

tion in the Val Sorda loess sequence, Northern 

Italy. Quaternary International, 204, 54-64. 

Frigerio C., Bonadeo L., Zerboni A., Livio F., Ferrario 

M.F., Fioraso G., Irace A., Brunamonte F., Michetti 

A.M. (2017) - First evidence for Late Pleistocene to 

Holocene earthquake surface faulting in the East-

ern Monferrato Arc (Northern Italy): geology, pe-

dostratigraphy and structural study of the Pecetto 

di Valenza site. Quaternary International, 451, 143-

164. 

Haase D., Fink J., Haase G., Ruske R., Pécsi M., 

Richter H., Altermann M., Jager K.D. (2007) - 

Loess in Europe - its spatial distribution based on a 

European loess map, scale 1:2,500,000. Quater-

nary Science Reviews, 26, 1301-1312. 

Lindner H., Lehmkuhl F., Zeeden C. (2017) - Spatial 

loess distribution in the eastern Carpathian Basin: 

a novel approach based on geoscientific maps and 

data. Journal of Maps, 13, 173-181. 

 

 

Mapping the Po Plain Loess Basin  



Livio F., Berlusconi A., Zerboni A., Trombino L., Sileo 

G., Michetti A.M., Rodnight H., Spötl C. (2014) - 

Progressive offset and surface deformation along a 

seismogenic blind thrust in the Po Plain foredeep 

(Southern Alps, Northern Italy). Journal of Geo-

physical Research: Solid Earth, 119, 7701-7721. 

Orombelli G. (1990) - Loess in Italy: an introduction. In: 

Cremaschi, M. (Ed.), The Loess in Northern and 

Central Italy: a Loess Basin between the Alps and 

the Mediterranean Sea. C.N.R., Centro di Studio 

per la Stratigrafia e Petrografia delle Alpi Centrale, 

Milano, Italy, 11-12. 

Pye K. (1995) - The nature, origin and accumulation of 

loess. Quaternary Science Reviews, 14, 653-667. 

Rellini I., Trombino L., Firpo M., Rossi P.M. (2009) - 

Extending westward the loess basin between the 

Alps and the Mediterranean region: micromor-

phological and mineralogical evidences from the 

slope of the Ligurian Alps (northern Italy). 

Geografia Fisica e Dinamica Quaternaria, 32, 103-

116. 

Smalley I.J., Leach A.J. (1978) - The origin and distribu-

tion of the loess in the Danube basin and associ-

ated regions of East-Central Europe - a review. 

Sedimentary Geology, 21, 1-26. 

Vai G.B., Cantelli L. (2004) - Litho-Palaeoenvironmental 

Maps of Italy During the Last Two Climatic Ex-

tremes, Map 1 - Last Glacial Maximum, Map 2 - 

Holocene Climatic Optimum, 1:1,000,000 scale, 

32nd IGC Florence 2004, Museo Geologico Gio-

vanni Cappellini, Bologna. 

Wacha L., Pavlakovic S.M., Novothny A., Crnjakovic M., 

Frechen M. (2011) - Luminescence dating of Up-

per Pleistocene Loess from the Island of Susak in 

Croatia. Quaternary International, 234, 50-61. 

Zerboni A., Trombino L., Frigerio C., Livio F., Berlusconi 
A., Michetti A.M., Rodnight H., Spötl C. (2015) - 
The loess-paleosol sequence at Monte Netto: a 
record of climate change in the Upper Pleistocene 
of the central Po Plain, northern Italy. Journal of 
Soils and Sediments, 15, 1329-1350. 

 

 

256 

 

 
Zerboni A.  et al. 

Ms. received: May 4, 2018 
Final text received: May 14, 2018 


