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Abstract 
 
The Vavilov basin is a young oceanic basin floored with ~ 4 Ma oceanic crust, average depth is 3,500 m, and it is bounded to the North, West 
and East by several seamounts and structural ridges, with variable heights above the seafloor. The Vavilov submarine volcano, laying at the 
center of the homonymous basin, together with a structural ridge, separate the basin into two sub-basins from North to South, the Gortani and 
Magnaghi basins. Multibeam bathymetry, 450 Nm of CHIRP profiles, single-channel seismic and sparker profiles, 3 long gravity cores are 
available over the study area. 
 
Geophysical and geological data allow to constrain the presence of 4 acoustic transparent layers (ATLs) intercalated with turbiditic layers. The 
average thickness of the ATLs is 20 m, but varies from a few meters to 50 m; turbidite thickness varies from 10 to 30 m. The ATLs pinch out 
against the basin bounding structural highs and have two distinct depocenters in the eastern and western portions of the Gortani basin. The ATLs 
are composed of fine grained sediment. Active faulting is also evident in the CHIRP profiles, with seafloor steps offsetting the whole 
sedimentary sequence. ATLs may be interpreted as mass-transport deposits emplaced during regional seismic events and being the result of 
instant and quick discharge of fine grained sediment. As a consequence, a large variety of relationships between sand-prone turbidite units and 
clay-rich sealing debrites is to be expected: sandy turbidite units with thickness up to 30 m and with a large lateral extent sandwiched between 
debrite deposits; narrow channelized portion of debrites with steep margins; basal erosional surface of the debrites with or without lateral 
conformable wings above the turbidites. 
 
In conclusion, the uneven bathymetry due to the opening of the central Tyrrhenian Sea, the presence of volcanoes and other confining 
topographic elements show a variety of potential reservoir geometries and possible input for modeling applications: geometry of pinch-out and 
flow behavior; slope angle of bounding escarpment; classification of the structural high confinement; source area and geometry of basinal 
depositional units. 
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Fig. 4 Stratigraphic correlations among
the 3 cores available over the study
area. Figs. 5-9 for geographical
location of the cores.
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The Vavilov basin is a young oceanic basin floored with ~ 4 Ma oceanic crust, 
average depth is 3.500 m, it is bounded to the North, West and East by 
several seamounts and structural ridges, with variable heights above the 
seafloor. The Vavilov volcano, lying at the southern end of the Gortani basin, 
together with the Gortani structural ridge, separate the basin into two sub-
basins: the western Gortani (WGB) and the eastern Gortani basins (EGB), 
see Fig. 1 on the left. Geophysical and geological data allowed to constrain 
the presence of 4 acoustic transparent layers (ATLs) intercalated with coarser 
grained turbiditic layers (TORB) (Fig. 3a). The ATLs are composed of very 
fine grained sediment (95 -100 % mud, Fig. 2), are completely structureless
(Figs. 3b, c), contain no foraminifera tests and are interpreted as muddy 
turbidites. The TORB unit is composed of several thin (20 cm average) sandy 
turbidites (very fine to fine, occasionally medium sand, X-rays in Fig. 3d) 
capped by their associated mud. ATL1 and ATL2 are the most recent 
stratigraphic units, they overlie the TORB unit, and are thinner than the older 
ATL3 and ATL4 (Fig. 4). All the seismostratigraphic units have been 
correlated over the basin using the CHIRP profiles (Fig. 1 for positioning), 
they are arranged in several depocentres (Figs. 5-9) and can be described as 
turbidite units within a modern confined system.

Fig. 5 Depocenter distribution of ATL1
Mean thickness: 2 m
Area: 3775 km2

Volume: 7.8 km3

Fig. 6 Depocenter distribution of ATL2
Mean thickness: 1.5 m
Area: 2995 km2

Volume: 4.5 km3

Fig. 7 Depocenter distribution of TORB
Mean thickness: 7.6 m
Area: 4124 km2

Volume: 31.5 km3

Fig. 8 Depocenter distribution of ATL3
Mean thickness: 4.4 m
Area: 3712 km2

Volume: 16.4 km3

Fig. 9 Depocenter distribution of ATL4
Mean thickness: 16.3 m
Area: 3831 km2

Volume: 62.4 km3

LATERAL PINCH-OUTS
In ponded and confined basins such as the Vavilov case, mud turbidites may act
as vertical seals for the sandy turbidites. Since exploration concentrates on 
lateral terminations of this units, we have analysized the lateral pinch-outs in our
case-study basin.
Most of the analyzed units (Fig. 11c) show a configuration close to type A pinch-
outs, where individual beds thin towards the slope and tend not to erode into
earlier deposits, with a good vertical seal integrity but a poor vertical connectivity
among spaced sand intervals. This type of pinch-out is traditionally interpreted to
be produced by small-magnitude surge-type turbidity currents. This is not the 
case in the Vavilov basin, where all the units appear to be large-magnitude
events. Interesting to note that ATL4 (Fig. 11a) seems to show a type B pinch-out
where individual beds thicken towards the confining slope and may incise into
earlier deposits, giving enhanced possible reservoir volume at the pinch-out. 
Furthermore, while units ATL1 and ATL 2 show considerable thinning at a 
topography step (Fig. 11b), TORB and ATL3 do not show to be influenced by the 
small-scale topography in the basin-floor. 
Laboratory models show that dense flows above a certain treshold (13 % initial
sediment concentration by mass) produce deposits with a decreasing lenght-to-
width ratio, because turbulence may become
inhibited by high concentrations of sediment. 
This may be the case of TORB and ATL4 units. 
This may drive us to infer that ATL1, ATL2 and 
ATL3 have a lower density compared to TORB 
and ATL4.

DEPOCENTERS
The cumulative average thickness of the 4 ATLs varies from being below the resolution of the data to one meter to 30 m. TORB unit thickness varies from 1 to 15 m. All the units share two principal 
distinct depocentres in the eastern and western portions of the Gortani basin and one more focalized depocentre in the northern termination of the Southern basin (SBB in Figs. 1-5-9). Since we 
hypothesized, as the principal source area the Campania margin (Cuma canyon in Figs. 5-9), the depocentre in SBB is interpreted to be the effect of flows deflected to run parallel to a bounding slope 
(the lower continental slope itself). TORB unit reaches its highest estimated thickness in the northern part of EGB (Fig. 7), where the basin was ponded by the structural confinement and was fed by 
several slope channel-canyon systems. The EGB represented a silled sub-basin at the time of emplacement of unit TORB and the majority of the sediment carried to the Vavilov basin was trapped and 
deposited there. As an evidence, core VST02-62, which is located in the WGB, shows a finer grained TORB unit, probably suggesting deposition from the lower density, late phase flow part of the same 
flow that with higher density is registered in cores VST02-64 and VST02-63 that are located in the EGB. On the contrary, the ATLs units show a higher efficiency with less evidence of ponding. The only 
exception is ATL4 that appears to be ponded in the WGB, but the mapping of ATL4 is less accurate because of the resolution of the geophysical data and the absence of the base of this unit in the 
sample data.

Fig. 2 Grain size analysis of the fine grained
turbidites (ATLs). Numbers indicate the subsample
asterisked ID, see for example core VST-64 
shown in Fig. 3.

Fig. 1 a) Multibeam bathymetry, 450 Nm of CHIRP profiles (solid lines), 3 
long gravity cores VST-62, VST-63, VST-64 (solid black circles) represent 
the marine geophysical/geological dataset available over the study area. b) 
single-channel seismic profile acquired across the Vavilov basin (dotted line 
in Fig. 1a).

TURBIDITY CURRENTS AND CONFINING 
SLOPES (SEAL POTENTIAL)
In confined turbidite sheet systems, that are characterized by high incidence angles, 
sand may be sometimes deposited on the slope above the mud pinch-out. This same
situation is evidenced in Fig. 10a, where a patch of massive sand overlying the lateral
pinch-outs of ATL1 and ATL2 units at the confining slope is visible. 
In outcrop studies the occurrence of a number of locally derived debrite units, 
preserved in the section, is the result of the presence of confining slopes in the area. 
Modern data confirm this assumption (Fig. 10d). In the Vavilov basin several small
debrites, from the lower continental slope of the Campania margin, are sandwiched
within the TORB unit (Fig. 10b). Some of these debrites show lateral conformable
wings that may act as a seal in respect to the underlying sand turbidites (Fig. 10c).
The ATLs, although appearing most of the times as completely homogeneous
material, some times show gradation inside (especially ATL2, Fig. 3b), this may be
indicative of rebound and reflection of large-magnitude turbidity currents off the 
confining slopes.

CONCLUSIONS
The Vavilov basin represents a modern example for deepwater 
clastic depositional systems whose development has been 
constrained and affected by a pronounced basin-floor topography. 
Thus, ponded turbidites and ponded depocentres are to be expected 
in the area. The sand-rich unit TORB shows the highest degree of 
ponding and may be interpreted as deposited by a very dense flow 
characterized by elevated confinement and a very low length/width 
ratio. In addition, a large variety of relationships between sand-prone 
turbidite units and clay-rich sealing debrites has been illustrated: 
sandy turbidites with thickness up to 15 m and with a large lateral 
extent sandwiched between debrite deposits; narrow channelized 
portion of debrites with steep margins; basal erosional surfaces of 
the debrites with or without lateral conformable wings above the 
turbidites. All these units show distinct pinch-out geometries at the 
confining slopes present in the basin.
In conclusion, the uneven bathymetry due to the recent opening of 
the central Tyrrhenian Sea, the presence of volcanoes and other 
tectonic-related confining topographic elements show a variety of 
potential reservoir geometries and possible input for modeling 
applications: degree of pinch-out and grain size distribution; slope 
angle of the bounding escarpment; classification of the structural 
high confinement. Modern data coupled with outcrop descriptions 
are a key tool to better understand deep depositional systems.

Fig. 10 Examples of
CHIRP profiles
showing the confining
slopes and debrite
units sandwiched
within the turbidites.

Fig. 3 a) Core VST02-64 
penetration in the CHIRP 
profile. b) Picture of the core
with superimposed the 
magnetic susceptibility profile. 
C) X-ray image of a portion of
ATL1 (see white rectangle in b 
for location) d) X-ray image of a 
portion of TORB (see white
rectangle in b for location).

Fig. 11 Examples of
CHIRP profiles
showing lateral pinch-
outs and topography
obstacles of the 
studied units.

Type A and type B pinch-outs diagrams from William 
McCaffrey and Benjamin Kneller (2001). Process controls 
on the development of stratigraphic trap potential on the 
margins of confined turbidite systems and aids to 
reservoir evaluation. AAPG Bulletin, 85, 6, 971–988.
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