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LOGCODE LOGName LATITUDE LONGITUDE

01 Contessa Valley 1 43,39615 12,63077
02 Contessa Valley 2 43,38395 12,56006
03 Zangolo 43,3731 12,4587
04 Torrente Assino 43,42371 12,45183
05 Apecchio 43,55928 12,41248
06 Val Biscubio 43,53214 12,36916
07 Carlano 43,54194 12,3577
08 Pernacciano 43,58239 12,31124
09 Monte Zoppo 43,62064 12,34791
10 Monte Zoppo strada 43,6345 12,34308
11 Lamoli Sud 43,61334 12,2634
12 Lamoli 43,62782 12,24739
13 Castel di Pieve 43,66792 12,31285
14 Borgopace 43,66955 12,28869
15 Parchiule 43,64623 12,22459
16 Ponte sul Bracchio 43,67852 12,28081
17 Ville di Sopra 43,72081 12,26668
18 Ga*ara 43,77073 12,19773
19 Casteldelci 43,79141 12,14723
20 Velle 43,81261 12,11767
21 Castelpriore 43,82014 12,10783
22 Taverna 43,86671 12,10629
23 Castel Alfero 43,85301 12,06576
24 Poggio Pandella 43,81639 11,98073
25 Lago di Quarto 43,88232 12,07995
26 Pietrapazza 43,83964 11,89936
27 San Silvestro 43,90464 11,99076
28 Ca di Veroli 43,87649 11,89496
29 Casanova dell'Alpe 43,86874 11,86367
30 Spinello 43,93522 11,9617
31 Isola 43,91719 11,87722
32 Corniolo 43,8953 11,77585
33 Cabelli 43,92604 11,84046
34 Badia 43,92325 11,826
35 Civitella 44,00494 11,93944
36 Galeata 43,99984 11,91943
37 Fiumicello 43,95394 11,74783
38 Giumella 43,98004 11,76823
39 Fosso Riginale 44,03859 11,89323
40 Col di Centoforche 44,03081 11,85956
41 Monte Roncole 43,9957 11,77207
42 Bocconi 1 44,01615 11,74979
43 Bocconi 2 44,01615 11,74963
44 Villaggio Monte Busca 44,0393 11,74469
45 Scarzana 44,04018 11,72401
46 Tredozio 44,0797 11,74583
47 Collinaccia 44,06238 11,70497
48 Marradi 44,03229 11,59569
49 Madonna dei Tre Fiumi 44,01626 11,4447
50 Cavalmagra 44,08115 11,56269
51 Quadalto Cava 44,10043 11,53363
52 Acquadalto 44,10828 11,52405
53 S3gnano Cava 1 44,13343 11,4863
54 S3gnano Cava 2 44,13296 11,48573
55 Man3gno 44,12373 11,47086
56 Coniale Pieve di S.Giovanni 44,14472 11,452
57 Coniale Castel del Rio 44,16186 11,46461
58 Coniale via Piagneta 44,15752 11,45658
59 Coniale via S.Apollinare 44,15299 11,45133

Insights into Internal Structure of a Megabed from 
Long Distance (130×30 km) Correlation

Fabrizio Felletti , Mattia Marini, Nicolò Bellin       contact: fabrizio.felletti@unimi.it

1 INTRODUCTION exploration, their shape and facies partitioning are 
typically sub-seismic, making outcrop analogues 
important to provide insights into subsurface 

Megaturbidites are laterally extensive event beds examples. Here we report on the Contessa 
deposited by sediment-laden density flows of Megaturbidite (CM) of the Marnoso Arenacea 
exceptionally large magnitude, capable of Fm. (MAF) that represents the most extensive 
transferring sediment volumes in order of several correlation of an individual megaturbidite yet 
Km3. Though the scale of some megaturbidites achieved in any ancient sequence.
make them an attractive target for hydrocarbon 
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Fig. 1 A) Map showing the outcrop area and thickness of the Marnoso Arenacea Formation (after Argnani and Ricchi Lucchi, 2001; 
isopachs in the Po plain subsurface from Dondi et al., 1992). Sediment sources were located mainly in the Alps but also the Apennines 
including foreland carbonate ramps in the south. B) Schematic stratigraphical log of the Marnoso Arenacea Formation (modified after 
Mutti et al. 2002).

2 GEOLOGICAL SETTING These carbonate and hybrid turbidites flowed from 
the SE to the NW (in present-day coordinates), i.e., 

The Marnoso Arenacea Formation (hereafter MA) in the opposite direction of the aforementioned 
crops out extensively in the northern Apennines, siliciclastic turbidites, and comprise key marker 
and is partly buried under tectonic or sedimentary beds such as the CONTESSA and Colombine 
units both to the W and NE of its present outcrop megaturbidites that allow high-resolution
area . The MA is a wedge-shaped, non- stratigraphic correlations at the basin scale. 
channelized, and mainly siliciclastic turbidite Furthermore, slumps and turbidite flows have been 
system that represents the final stages of filling of reported coming also from active thrust fronts 
an Early to Late Miocene migrating Apennine located to the west of the basin (Ricci Lucchi, 
foredeep complex, accumulated between the 1975). The ability of flows to traverse the basin in 
Langhian and the Tortonian (Ricci Lucchi and opposite directions implies low sea-floor gradients 
Valmori, 1980; Fig. 1). (Ricci Lucchi and Valmori, 1980; Amy and Talling, 
Palinspastic restorations indicate an original 2006). 
width of the MA basin of about 90–140 km and a 
sediment thickness of up to 3 km. The 1 km-
isopach (Argnani and Ricci Lucchi, 2001) defines 
an elongated basin running at least 400 km along 
the Apennine front and arranged in two main 
depocenters separated by the Verghereto High. 
To the SE, the thickness of the MA decreases 
rapidly , suggesting the presence of an additional 
structural high in the Gubbio area.
Palaeogeographic reconstructions (Mutti and 
Ricci Lucchi, 1972) coupled with petrographic 
(Gandolfi et al., 1983) and palaeocurrent
analyses revealed that the elongated MA basin 
was fed mainly by Alpine (crystalline) sediments 
through multiple entry points located to the N and 
W, and flowing axially from the NW to the SE (in 
present-day coordinates) as revealed by
paleocurrent directions measured at the base of 
turbidite beds. In addition, minor volumes of 
carbonate and hybrid turbidites derived from 
shallow-water carbonate platforms located along 
the southern and south-eastern margins of the 
basin, e.g. in the Gubbio area, are also present. 

CM has an unusually thick sandstone and different palaeocurrents from those indicated 
capping mudstone, which are usually >3.5 m by the sole casts and can also have variations 
and 5 m thick respectively. From the base to of as much as 180° between each
the top, CM consists of four main depositional other. ; , alternation of poorly-
intervals: , crude laminated to sorted liquefied units and well-sorted 
massive medium grained sandstone interval; laminasets that occur in the upper part of 
' , alternation of several lamina sets the CM recording the vertical passage into 
with different sedimentary structures such as upper mudstone unit. One or more very fine 
plane or wavy and parallel laminae with grained and very thin layers usually made 
ripples, megaripples and convolute laminae; of poorly-developed and poorly-sorted 

, diffuse occurrence of biconvex laminae, often rich in organic material 
ripples and megaripples with cross-sigmoidal usually separate different laminasets with 
laminae and small-scale hummocky-type different structures and palaeocurrents.
structures.These structures can have quite 

'Interval 1'

Interval 2'

'Interval 3'

'Interval 4'

 Individual flow deposits of the MAF well developed and document 
3 palaeoflow from the south to south-commonly contain ca 3–15 km  of 

east. The flow traversed a basin plain sediment. The largest CONTESSA
3 for more than 100 km and was large Megturbidite contains over 35 km  of 

enough to cover the entire basin. sediment. CM was deposited between 
59 sections, spaced approximately ca 14 and 14.5 Ma in the earliest 
every 2–8 km, were logged through Serravallian, and is interpreted to have 
the basin. Correlations extend for 130 originated from the collapse of a 
km along the axis of the basin, in a limestone platform that bounded the 
direction parallel to flow, and for 30 km basin at its south-east margin. Flutes 
across the foredeep outcrop.on the base of the bed are typically 
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CONCLUSION
The internal organization of the CONTESSA Megabed is the result of the 
complex interactions between the palaeoflow and basin morphology that 
produce erosion/delamination and flow changes (i.e. velocity, concentration 
and direction)  related to the interference between the unidirectional turbidity 
current and the oscillatory component derived from flow confinement 
processes (reflection, deflection and ponding).  

TOTAL THICKNESS DISTRIBUTION OF INTERNAL DIVISIONS

SAND THICKNESS

MUD THICKNESS

Interval 4 - Poorly-sorted liquefied units

Interval 3- Megaripples  and HCS

Interval 2- Parallel  lamination

Interval 1- Massive 

INTERNAL DIVISION

Interval 3: diffuse occurrence of existence of an interaction between 
biconvex ripples and megaripples with unidirectional turbidity currents and an 
cross-sigmoidal laminae and small-scale oscillatory component. In a deep-water 
hummocky-type structures.These environment, the latter can be 
structures can have quite different associated with the internal waves 
palaeocurrents from those indicated by produced by reflection processes. One 
the sole casts and can also have or more very fine grained and very thin 
variations of as much as 180° between layers usually made of poorly-
each other. developed and poorly-sorted laminae, 

often rich in organic material usually 
Interpretation: These structures can separate different laminasets with 
be interpreted as combined flow different structures and palaeocurrents.
structures. They are evidence of the 

Palaeoflow  direction
Base Contessa

CONTESSA MEGABED:
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Interval 4: alternation of poorly-sorted 
liquefied units and well-sorted
laminasets that usually occur in the 
upper part of the sandstone unit of 
contained-reflected beds recording 
the vertical passage into upper
mudstone unit.
The liquefied units tend to be finer 

than the well-developed laminasets 
and to be characterized by load 
structures deriving from the upper 
laminated units. This facies, can be 
completely liquefied and in this case it 
is characterized by a poorly sorted fine 
grained unit with a diffuse occurrence 
of sandy pseudonodules.

Interpretation: liquefied poorly
sorted units with pseudonodules can 
derive from the destruction of the well-
sorted laminated sandstone units. In 
some cases, the pressure fluctuations 
associated with reflected bores can 
completely liquefy the upper part of 
the sandstone division, obliterating 
the primary structures. The alternation 
of liquefied and well-laminated units 
can also be related to constructive and 
destructive interferences of combined 
turbidity currents. Bioturbation
processes, however, can also
contribute to the formation of this 
liquefied facies.

Large  of 
erosion/delamination 

areas

Narrow and elongated  of 
erosion/delamination 

areas

Total Thickness (m)

Sand Thickness (m)

Mud Thickness (m)
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