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ABSTRACT

High-resolution seismic reflection profiles of tBalabro-Tyrrhenian continental shelf were collected
using different seismic sources (Sub-Bottom Profiléniboom, Sparker 0.5-1-4.5 kJ). Noticeable
differences and results were obtained both frore@pbysical and geological-interpretative point of
view. The availability of different sources permadt the definition of the most suitable
seismostratigraphic characterization in terms sblgion, penetration and acoustic facies. Verjnhig
resolution stratigraphy was defined through prefigoduced by different seismic systems used in
parallel. This permitted the application of sequentratigraphy concepts with the reconstructioa of
thick postglacial depositional sequence, formedahbyansgressive and a high-stand systems tract.
The thickness distribution of postglacial deposéseals that the main depocenter (55-65 m) is
located offshore of the Coastal Range, along &cstief coast supplied by several small and seasonal
streams (flumar€’) and characterized by the lack of a coastal pldihis suggests the greater
efficiency of sediment supply and bypass in thisaarelatively to sectors located offshore of the
main rivers. The transgressive systems tract, lystlain or nearly absent, is particularly well
developed (up to 33 m) and is composed of up teetlparasequences with a retrogradational
stacking pattern. The high-stand systems tractoup0 m thick, is made up of two parasequences
and has a quite regular geometry and acousticsfacie

Resumo

Perfis de reflexdo sismica de alta resolugdo dfplana continental tirreniana de Calabro foram
obtidos utilizando-se recursos sismicos diversasfi{@dor de Sub-superficie, Uniboom, Sparker
0.5-1-4.5 kJ). Diferencas evidentes foram encoagabb o ponto de vista geofisico e geoldgico-
interpretativo. A disponibilidade de diferentes tim permitiu a definicdo de uma caracterizagéo
sismo-estratigrafica mais acurada em termos deluggsm penetracdo e facies acustica. Uma
estratigrafia de resolugdo bastante alta pode Istetaoatravés de perfis produzidos por diferentes
sistemas sismicos utilizados em paralelo. Estepiassibilitou o emprego de conceitos de sequéncia-
estratigrafia para a reconstrucdo de uma espegsérsga deposicional pos-glacial formada por um
trato de sistemas transgressivo e de nivel dedimseA espessura dos depoésitos poés-glaciais revela
que o principal centro de deposigdo (55-65 m) lesdlizado ao largo da serra costeira, ao longo de
uma costa distendida e alimentada por pequendssfiazonais fiumare’), sendo caracterizado
pela falta de uma planicie costeira. Os dados sogerexisténcia de um suprimento de sedimentos
bastante eficiente nessa area, em relagéo a sktoaizados ao largo dos rios principais. O tdgo
sistemas transgressivo, geralmente estreito oungaysé aqui particularmente bem desenvolvido
(acima de 33 m) e composto por até trés parase@séraom padrdo de empilhamento
retrogradacional. O trato de sistemas de nivelade falto, até 30 m de espessura, € composto por
duas parasequéncias e apresenta geometria edag&ga extremamente regulares.

Descriptors: Tyrrhenian Sea, Continental shelf,tdtasial deposits, Resolution and penetration,
Seismic and sequence stratigraphy.

Descritores: Perfis de reflexdo sismica, Caracteéia sismo-estratigrafica, Sequéncia deposicional
poés-glacial, Plataforma continental tirreniana @¢aro.

(*) Paper presented at the INTERNATIONAL GEOLOGICAIORRELATION PROGRAM PROJECT NO. 526 - RISKS, RESTGLES, AND
RECORD OF THE PAST ON THE CONTINENTAL SHELF: MININGATE QUATERNARY GEOLOGICAL EVIDENCE, 2., 2008,
Natal, UFRN.
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cable route surveys, the prospection of mineral
resources and environmental assessment, the
The information obtained from different '€lationship between the methods and achievable

high-resolution seismic sources is here defined b&pterpretatlve_results is a key point that needs¢o
means of a detailed seismo-stratigraphic analysis ®Tecisely defined at the beginning of the research
the most recent deposits of the southeastef©/€Ct
Tyrrhenian continental shelf, along a coastal streif
100 km in length (Fig. 1a).

This article seeks to stress
interdependence of data  acquisition
seismostratigraphic interpretation in a contineskes|f
environment. Even in applied studies, such asasite

INTRODUCTION

This study will highlight the importance of
coupling very high-resolution techniques to releiy
thehigh-penetration instruments and the differences
andfising in the definition of acoustic facies when

different sources are used.
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Fig. 1. A) Geological and tectonic sketch of thedst area; B) network of high-resolution seismic
profiles available for the study area; C) bathymefrthe study area (in ms t.w.t.).
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As is well-established in the scientific denudation rates, due to short seasonal streams
literature, it is possible to apply advanced(“fiumare’) characterized by high transport capability,
interpretative procedures (i.e., sequence strafiya favoring very high sedimentation rates on the
to depositional bodies as thin as a few metermpéd  continental shelf (GALLIGNANI, 1982; CHIOCCI et
during a few thousand years. Thus even units withl., 1989), as well as by the accumulation of 4000
very small differences in reflector configuration,5000 m of Plio-Pleistocene marine sediments in the
external form and acoustic facies, can bdaola intra-slope basin (BARONE et al., 1982).
differentiated and characterized so as to obtain a The continental shelf is extremely narrow (2-
precise geological interpretation. For this reagsagn 10 km wide), steep (up to 2-2.5°) and affected by
will  deal with both the geological and theinstability phenomena (GALLIGNANI, 1982). The
geophysical aspects in terms of their mutuathickness of the sediments deposited on the cortdhe
relationships, rather than deepen the specifishelf since the last glacial maximum (LGM; ~20,000
geological/geophysical fields - for which one mayyears B.P.) is the greatest of the entire Tyrrhenian
refer to the more specific literature. margin (up to 65 m). Similar thicknesses can ordy b

A complete review of seismic sourcefound in the areas located close to the mouthhief t
characteristics and signatures may be found inafrab major rivers, such as the Tiber and the Volturhong
(1984), Verbeek and McGee (1995), Mosher anthe Tyrrhenian coast.

Simpkin (1999), and McGee (2000). Pre-LGM deposits consist of siliciclastic

The definition of sequence stratigraphicprograding units of Plio-Pleistocene age, mainly
principles is given in Vail et al. (1977), Posanient formed during lowstand and forced regressive stages
and Vail (1988), Van Wagoner et al. (1988), andCHIOCCI; ORLANDO, 1995).

Posamentier et al. (1992). The application of seqeie
stratigraphic principles has been shown to be MEeTHoDOLOGY
particularly effective in the interpretation of hig The data analyzed in this study were

resolution seismic data from this area (CHIOCCI eécquired on two oceanographic cruises organized by
al., 1989). This has also been demonstrated fa@rothy,e cNR (National Research Council). The first cruise
areas by Tesson et al. (1993), Hernandez-Molirg. €t 55 yndertaken for mining purposes at the northern
(2000), Trincardi and Correggiari (2000), andang southern extremities of the study area (see
Lericolais et al. (2001), among others. ) _CHIOCCI et al., 1989). The second cruise investigated
The notable expansion of the stratigraphiGne central part of the study area. High-resolution
column in the study area allows the full use offRig gjngle-channel seismic reflection profiles were
resolution seismics, making it possible to prodace .q|jected on strike lines (parallel to the coast) dip
precise definition of many sedimentary units, oé®vV |ines (perpendicular to the coast): dip lines sttt
slight dimensions, deposited over the last 20,00Qp0ut 0.5-2 km from the shore and run E-W, down to
years. In this way, the complex nature of thpe shelf break located at about 120-150 m w.dy. (Fi
Postglacial depositional sequence is defined. Aigo 1c). The positioning systems used during the data
these deposits are often considered to be Oneesm%lcquisition were the GPS for the central part,(i.e.
undifferentiated ~ stratigraphic unit, they actuallypanveen Paola and Cape Suvero) and the Loran C for
register a complete history of paleo-environmentalhe northern and southern sectors. Some problems
variations related to postglacial eustatic phasegygse during the integration of the two datasetsniy
essentially one of sea level rise and high-stand. because of the distortion of the Loran C data dukeo
proximity to the Catanzaro master station.
GEOLOGICAL FRAMEWORK AND SHELF During the 1993 cruise, 1 kJ Sparker (SPK)
STRATIGRAPHY recordings were made with 250 and 500 ms sweeps
The study area is the continental she“using a 200-1,000 Hz band pass filter; 3.5kHz Sub-

between Bonifati Cape and Pizzo Calabro (Fig. 1a). fpottom Profiler lines (SBP) were recorded with a 125

belongs to the Calabro-Tyrrhenian continental margif’S Sweep. During the 1985 survey and part of the
which includes the Coastal Range, bordered by 1993 surveys, the Uniboom (UNI) was used instead of

narrow coastal plain, a narrow and steep contihent!€ SPK, with a recording sweep of 250 ms and a 500
shelf and the continental slope. The Coastal Rangg;000 Hz band pass filter. All profiles were acedir

consisting of "Alpine” crystalline complexes, analogically and represented in variable density.
overthrusts the “Apennine” sedimentary units, is RESULTS

characterized by uplift rates of up to 1 mm/yr whic

occurred during the upper Pleistocene (COSENTINO; Methodological Aspects

GLIOZZI, 1988; WESTAWAY, 1993). In response to Five seismic profiles acquired on a transect

the strong uplift, land areas are affected by Veah  perpendicular to the coast off the Savuto Rivemagisi
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different seismic sources (Sparker
Sparker 1,000 joule, Sparker 500 joule, Uniboonfy Su
Bottom Profiler),
comparison of the profiles highlights the different
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4,500 joule4) The strata within the bedrock (left side of the
profiles) and below the erosional surface on the
right side (indicated by the letter B in Fig. 2bg ar

not depicted by any instrument other than the

are shown in Figure 1. The

degrees of resolution/penetration due, on the ane h
to the high-resolution capability and low penetmati
of frequencies of thousands of Hz and, on the otber
the relatively low-resolution capability and releiy

high penetration of frequencies of hundreds of Hz.
relationship and some intrinsic

This well-known
characteristics of the seismic sources (ringinghef

SPK 4.5 kJ (Fig. 2a) and only partially by the
SPK 1.0 kJ (Fig. 2b), the latter depicting deep
faulting in the lower and central part of the
profile not visible in Figure 2a. In this case,
contrary to what had been expected, the SPK 4.5
kJ is the instrument that best defines the
stratigraphic features, and the SPK 1.0 kJ is that

SPK, mono-frequency and electronic ringing of the
SBP) account for the different seismic responsekedo In
same stratigraphic-tectonic features. Specifically:

1)

2)

3)

which best characterizes the structural ones.
Figure 3 a synthesis of the
seismostratigraphic features depicted by the differ
The erosive surface (indicated by LGM-U in Fig.seismic sources is represented by the width of the
2) which cuts the clinoforms with a sharp anguladifferent lines.

unconformity generates a completely flat The following observations describe, beyond
reflector in Figures 2a and b; in Figure 2c thethe theoretical potential of each seismic source (f
SPK 500 shows a slight roughnessthis type of analysis see, for example, Traban84).9
corresponding to a bedrock high, on the right sidéhe kind of stratigraphic information that each reeu

of the profile; in Figure 2d this last zonecan provide for the geological interpretation of
corresponds to a rough area with irregularities ofjeophysical data, as a consequence of the
moderate size (3 m in height within a distance o€haracteristics and operating procedures of trarsei
10-30 m); in Figure 2e the surface is not reacheaquipment.

In this case, the best description of the featare i The 3.5 kHz Sub-Bottom Profiler offers an
given by the UNI system (Fig. 2d), seeing that thexcellent acoustic image within the first 5-6 mster
Sparker sources do not provide an adequateelow the sea floor with a very high-resolution
horizontal resolution, due to the low frequency(around 0.5 m). Because of the high frequencies and
content, and the SBP does not provide enouglow energy, the penetration is strongly dependent o
penetration. the lithology and is never greater than 20 m. With
The Transgressive Systems Tract, i.e. a lenticulaespect to the other sources, the SBP is well able
sedimentary unit making up the lower part of thalifferentiate among the acoustic facies even irctise
Postglacial wedge (indicated by the arrows in Figof very slight differences in the physical
2d and 2e), lies directly on the erosional surfaceharacteristics of the deposits. This is due toftue
and is over 15 meters thick. It is quite visible inthat the SBP uses low-energy (5 Joules) and high-
Figure 2d, and partially observable in 2c, but nofrequency (3.5 kHz) which causes great differerioes

in 2a or 2b; in Figure 2e, only the top of the unitscattering effect due to changes in sediment tgpe, (

is clearly evident. The acoustic facies is nothe presence of sand and gravel). Moreover, it inest
detectable with respect to the rest of th@emembered that, because the SBP has a very narrow
postglacial deposits in Figures 2a, b and c. Ithand-width, the energy loss occurs rather uniformly
Figure 2d, there is an evident lack of internalacross the entire band of the signal. These fdlcte a
reflections with respect to the overlying depositsfor an appreciable difference in penetration, ef@n

in Figure 2e, this difference is far clearer ané thslight variations in the homogeneity of the seditaen
lenticular unit appears acoustically transparent. |IOn one hand this type of behavior offers an exotlle
this case, the UNI (Fig. 2d) is the instrument thatliscriminating capability among lithologies which
best shows the internal geometry while SBP (Fighave only slight physical differences. On the other
2e) has a better discrimination capability due tdvand, it often precludes univocal interpretatiorttiat

the difference in acoustic facies. the amplitude of the reflections and acoustic fcie
A fault in the Pleistocene deposits causes thmay be due as much to the characteristics of the
uplift of the outer shelf sector (arrows on the lef sediment as to the weakness of the signal, asiti ofs
side of profile 2b) and is clearly visible in 2bdan its absorption by the overlying layers. As a resitilis

2c where an offset of 3-4 m is detected. It appeaudifficult to achieve accurate 3D reconstructionshaf

as an irregularity in the stratification and cannosubsurface acoustic facies solely with the usehef t
be interpreted as a fault in 2a and 2d, while it iSBP. Indeed this fact becomes even worse when the
not visible at all in 2e. In this case, the instemmh  limited penetration capability of the SBP signal is
that best depicts the feature is the low-energiaken into consideration. However, this situatiaesl
SPK (Fig. 2c). not hold good for the other sources as they geyeral
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have a wider band-width and the absorption is

distributed along the spectrum of frequencies as

59

The Uniboom provides a resolution that is
itomparable to that of the SBP, but with a signiftba

increases with increasing frequency. Thus, at laastgreater penetration (up to about 100 m). Obviouesdy,
part of the signal is transmitted downwards therebis also true for the other sources, there is a tifss

producing a greater lateral continuity of the retites.

s g_&k...;«, e
Sparker1k [ e o

75ms td. (~56 m)
100 ms td. (~75 m)

A 125ms td. (~94m)

| SBP 3.5 kHz .

Fig. 2. Single-channel seismic profiles along ansect
normal to the coast off the Savuto River (see Higfor
location): a) Sparker 4,500 joule; b) SparkeOQ,fule; c)
Sparker 500 joule; d) Uniboom; e) Sub Bottom Peofithe
main instrumental characteristics are summarizetiaiole 1.
All of the profiles were plotted using the sameibamtal and
vertical scales. Minor differences among profiles due to
imprecision in the navigation route (the maximurfiedence
is estimated to be < 50 m) and to data positiofatgput 100
m). LGM-U is the Last Glacial Maximum unconformity
cutting the clinoforms which constitute the contiteg shelf.
The arrows in b) indicate a normal fault (F) raisthe outer
shelf; the arrows in d) indicate the base and tépthe
Transgressive Systems Tract.

resolution with depth, due to the absorption of the
higher frequencies. The UNI is able to pick outreve
very thin seismostratigraphic units and to defihe t
characteristics of the internal reflectors and prazial
geometry. On the other hand, the acoustic faciestis
as well differentiated by UNI as it is by the SBR (
least as regards the analogical data acquisitied us
this study), because the signal is often saturated
gives little variation in amplitude.

As far as variable energ$parker sources
are concerned, passing from the SPK of 4,500 jmule
1,000 joule to 500 joule, the average resolutiomnega
respectively, from 15 m to 10 m to 5 m (Table 1). |
fact, the Sparker source is characterized by agtro
“bubble effect”, generating a ‘“ringing” of several
milliseconds which increases with the energy l€ugl
to about 15 m for the 4,500 joule Sparker). This
acoustic effect greatly reduces the vertical regmiy
especially where high variations in acoustic
impedance, such as that produced by the sea floor
interface or by bedrock/sediment interfaces, are
present. The SPK seismic profiles collected at
different power levels may, therefore, appear to be
very different, showing a tendency towards a
homogenization of the acoustic facies as energy
increases. On the other hand, as the sparker source
are characterized by high energy and low frequency,
they can depict reflectors at great depth, everoires
characterized by a lack of penetration on the Umibo
and SBP profiles. In practice, the SPK sourcesneve
though they reach depths greater than those of the
other sources, are often of limited resolution tioe
three-dimensional reconstruction of the shallow
subsurface.

The comparison among the results obtained
using different seismic sources (with regard to the
resolution, penetration and acoustic facies) shibnat
the UNI is the most effective source for shallow
subsurface investigation as it provides high-resmiu
together with adequate penetration and good lateral
continuity of the seismic horizons. Further, theeft
seismostratigraphic characterization of recent digpo
is achieved by the coupling of either Uniboom or
Sparker to the Sub-Bottom Profiler. The coupling of
these seismic sources provides high resolutionutabo
0.5 m in the most recent units) as well as adequate
penetration (100-200 m) and detailed lithological
information derived from the acoustic facies.

Interpretative Aspects:
The Postglacial Depositional Sequence

The Postglacial depositional sequence (PDS)
was investigated in detail by coupling the highticet
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resolution given by the single channel seismickJ1 morphological highs which interrupt the lateral
Sparker or Uniboom and Sub-Bottom Profiler) to acontinuity of units), their acoustic facies weresaal
narrow spacing network of seismic profiles (0.5-Zaken into consideration (essentially amplitude and
km). It was thus also possible to reconstruct threecontinuity of reflectors). In fact, these units baa
dimensionally shallow-depth seismic units, onlyea/f fairly uniform acoustic facies (or at least varaloinly
milliseconds thick, in areas where these units hewe over distances greater than those of the profile
lateral continuity as they are interrupted by thespacing). Finally, the data relating to the inner
morphological irregularities of basal surfaces. structure of the postglacial wedge were interpréted

For the purpose of interpretation, the seismi@ccordance with sequence-stratigraphy principles
units have been defined according to the principfes (POSAMENTIER; VAIL, 1988; VAN WAGONER, et
seismic stratigraphy (VAIL et al., 1977), in thght of  al., 1988; POSAMENTIER et al., 1992; TESSON et
their external form, the internal configuration the al., 1993; HERNANDEZ-MOLINA et al.,, 2000;
reflectors and the basal and top terminations. TRINCARDI; CORREGGIARI, 2000; LERICOLAIS

In order to correlate the units even inetal., 2000).
complex areas (e.g. areas that are separated by

Table 1. Maircharacteristics of seismic sources. Gray cells tefdata actually measured on seismic profiles.

Seismic source SBP 3.5kHz Uniboom SPK 0.5kHz SPR100 SPK4500

source type piezoelectric electromechanical  electri electric electric

power (joule) 5 300 500 1000 4500

pass band (Hz) - 500-3.000 400-2.000 200-1.000 080-4

ping rate (s) >0.62 >0.125 >0.25 >0.5 >1

horiz. sampling.(m) 0.16 0.3 0.7 1.3 2.6

recording sweep (ms) 125 250 250 500 500

vert. resolution (m) .5 .5 b oo s

penetration (m) <20 100 100 200 300/400
WSW ENE

/_/ line drawing from Sparker 500 joule profile

line drawing from Uniboom profile

Bioherm

Fig. 3. Line drawing with a synthesis of the intetative results produced by different seismic sesir LGM-U: Last
Glacial Maximum unconformity; F: fault; B acousbasement.
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The interpretation of the seismic data The LGM erosional unconformity (LGM-
permitted a definition of the PDS depicted in thel) is easily detectable throughout the area becise
shallow subsurface and bounded at its base by @an high-amplitude reflector which truncates the
erosional unconformity (i.e., the Last Glacialunderlying Plio-Pleistocene prograding clinoforms
Maximum unconformity). The latter has a regional(Fig. 2b and 2c) with angular disconformity. Getigra
extent and represents the youngest erosiontle LGM-U is a seaward dipping surface (0i®
unconformity detectable in the subsurface (Fig. 4)3.6°), reaching a maximum depth of 150 m; below this
Similarly to those of other areas, these charactss depth it loses its erosive character and becomes a
well as the correspondence between the maximugbnformity surface. The erosion occurred because of
depth of the erosional unconformity and the degth athe subaerial exposure of the shelf during glacial
the eustatic minimum reached during the last glaciaimes. However, the LGM-U is a polygenic surface
period (about -120 m) correspond to those of th&t Lasince it has been reworked by the successive seh le
Glacial Maximum unconformity (LGM-U) with a rise (i.e. by the ravinement process; SWIFT, 1968)
maximum age of about 20,000 years B.P. Thehich occurred between 18-20,000 and 6-8,000 years
overlying sedimentary succession represents paat ofg.p.
fourth-order depositional sequence (sensu Posaanenti Landward, at depths shallower than 15-20 m,
and Vail, 1988), incomplete and still evolving, read it is not possible to depict the LGM-U because the
up of a transgressive systems tract and a higltstageismic signal loses its penetration probably dutaé
systems tract still in the process of formationg(F4  presence of coarse sediments.
and 5).

A

OUTER SHELF »>< INNER SHELF

20 m HST deposits

75 ms t.w.t.

100 ms t.w.t

Fig. 4. Sparker 1,000 joule profile offshore Fudogsee Fig. 1 for location). The transgressiy&ems tract (TST), made up
of two parasequences in a retrogradational stagbatigrn (TST-2 and TST-3), and the high-standesysttract (HST), made
up of two parasequences with a progradational/agdienal stacking pattern (HST-1 and HST-2), amwsh MFS represents
the maximum flooding surface.
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Fig. 5. Sparker and Sub-Bottom strike profiles lofi® of the Oliva River mouth (see Fig. 1 for léea}. In

the Sparker profile (lower section) three transgixes parasequences (TST-1, TST-2 and TST-3), with
complex geometries and laterally confined by tiegularity of the Last Glacial Maximum unconform{in
particular TST-1 and TST-2), are clearly depictede to the lower penetration of the Sub-Bottom seuthe
parasequences TST-1 and TST-2 are not depicteer(gpption). Conversely, the difference in acousiiies
between the high-stand parasequences HST-1 and?HS&nrhanced.

In some areas the LGM-U has a rathethe mouths of the main rivers (the Oliva, Amato and
uneven trend (Fig. 6a) due to the presence of aeveiSavuto). The depocenters run parallel to the caadt
morphological highs; dredging performed on theseeach a maximum thickness of 50-60 ms t.w.t.
highs has recovered biohermal material, thougts it i(corresponding to 40-48 m with a sound speed of
very probable that the bioherms developed on prexbout 1,600 m/s). Conversely, the wedge locatelden t
existing “bedrock” highs. central part of the area is continuous and extends

Only in the areas between Cape Bonifati andaterally for more than 20 km, reaching the notable
Guardia Piemontese, between San Lucido antthickness of up to 70-80 ms t.w.t. (55-65 m) cltse
Amantea and in the Gulf of S. Eufemia thethe coast. The wedge is present between S. Lucido a
morphology of the LGM-U becomes more regularAmantea where the LGM-U is quite regular and where
with isochrones running sub-parallel to the coafy.( several small streams fiimare’) are present. At
6a). present, these streams carry a very large amount of

As has been mentioned previouslthe sediment, drained from the uplifting Coastal Range
postglacial depositsformed over the past 18-20,000 (Fig. 6c).
years (Fig. 4 and 5) lie on the LGM-U. They are As previously mentioned, lower hierarchical
present throughout the shelf with a notable thiskne order sedimentary units were identified within the
(up to 65 m) except in areas where the morpholbgic®DS (Fig. 4 and 5). Within the inferred Versilian
highs are present (between Guardia Piemontese apdckage, the sequence-stratigraphic interpretation
Paola, off Amantea, between the Oliva and Savutallows the definition of a transgressive systenasttr
rivers and off Cape Suvero). Generally, their theden made up of parasequences with a retrogradational
reduces toward the shelf edge. The thicknesstacking pattern. These parasequences are succeeded
distribution highlights isolated depocenters lodaté¢ by high-stand systems tracts probably of Holocene
the northern and southern ends of the study asea, age. The high-stand systems tracts can be further
well as a continuous wedge in the central part.(Figgsubdivided into parasequences arranged in a
6b). The isolated depocenters are located offshbre progradational and aggradational stacking pattern.
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characterized by high-continuity and high-amplitude

oo wow[ ] reflectors and by downlap terminations of the
~a0 \ <ow]  overlying reflectors (Figs 4 and 7). The parasegasn
s :ﬂ/ﬁiﬂﬂ boundaries show lower continuity and lower
P Semd  amplitudes and are characterized by lateral variati
>50.V"°"" | in amplitude, with respect to the MFS. The
o transgressive parasequences are laterally conbged

—
>40«
s
rava

the irregularities of the LGM-U, especially influgng
the oldest-lower parasequences (Figs 5 and 7pries

a0l
Lack
—_

L cases, the low lateral continuity of the depositsts

e the interpretation of the profiles, not allowingeth

i complete correlation of the transgressive systeatd t

L~ in the various areas of the shelf.

~— Three-dimensionally, the  transgressive
o= systems tract is characterized by a number oftetla
V/ depocenters, the most important of which is found
2 offshore of the Oliva River (44 ms t.w.t.) whereetr

parasequences are present (Fig. 5). On the othel; ha
% where the depositional sequence is thinner, onéyan
two parasequences are present.

The high-stand systems tracis made up of

ol two parasequences, bounded by a non-depositional
- surface. The lower parasequence lies directly @ th
:»/ . .

— maximum flooding surface and shows a constant low

amplitude acoustic facies throughout the area (Fig.
The upper parasequence shows an extremely variable
acoustic facies, especially in its upper part, Whic

e varies from a completely transparent facies togh hi

g@g A = continuity and high amplitude seismic facies. @i t
=7 Savuto River, the upper parasequence is rather thick
e [20 ms t.w.t. (115 m) in a water depth of about 55 m]
(ks s ) and it is characterized by discontinuous high-
mlf. A amplitude internal reflectors which may indicate
Pizzo Calabro g coarser lithologies linked to the Savuto River delta

] ) ) ) The two units described above are characterized by
Fig. 6. A) Depth of the Last Glacial Maximum uncomfity  gifferent depositional styles. The lower parasegeen
at the base of the postglacial depositional sequéuntours is generally prograding and the reflectors become

in ms tw.t.); B) thickness of the postglacial dsiional . .
sequence (isopachs in ms tw.t); C) sketch of riiwin concordant with respect to the MFS only in the

depocenters of the postglacial deposits and rivirsnage ©xternal areas of the shelf. By contrast, the upper
basins on land. The continuous wedge extendingesetvs. Parasequence shows an almost constant concordance

Lucido and Amantea highlights the greater efficierin  with the underlying deposits.
sediment supply of the several very small seassttabms The distribution of the high-stand deposits is
(*fiumare”) relatively to the main rivers (Amato, Savuto and more regular with respect to the transgressive siepo
Oliva rivers). The high-stand systems tract is in fact continumeer
. the entire area between Cape Bonifati and Pizzo

The transgressive systems tractakes Up  cajapro, attaining a maximum thickness of 50 ms
the lower part of the PDS and lies directly on thg  t (around 40 m) offshore of the Savuto River.
LGM-U. It consists of up to 3 parasequences that afiorphological highs on the outer shelf hinder the
internally characterized by a number of pmgrad'”%resence of the high-stand systems tract that bsew
reflectors (near the coast) or sub-parallel tollhgal gyiends as far as the shelf break. The thickness of
surface (on the outer shelf). The boundary with th@igh stand sediments diminishes rapidly seaward to
over]ylng hlgh-s.tand systems tract is marked by thonstant thickness of 2-5 ms tw.t. (1.5-4 m) tisat
maximum flooding surface (MFS, Fig. 4). On dip maintained out to the shelf break. The geometrthef
seismic profiles, the MFS is a downlap surface th"’ﬁigh-stand deposits is, therefore, wedge-like oa th

has a rather sigmoidal profile, or in some cases, @ner shelf, tabular on the outer shelf and wedges
concave-up profile. The transgressive parasequencggsinward.

are bounded by flooding surfaces generally
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al., 1989; CORREGGIARI et al, 1996;
P9 HERNANDEZ-MOLINA et al., 2000) suggests that
the Postglacial depositional sequence is mainly
W E characterized by: 1) thin seismic units (from a few
50 ms twit meters to a few tens of meters); 2) the shift of
depocentres across the shelf due to variation in
4 accommodation space (e.g., during transgressign); 3
s the occurrence of units composed of unconsolidated
sediments deposited in different environments (e.g.
shelf mud overlying relict sands). Within this
framework, the degree of resolution, penetratiod an
seismic facies depiction capability may be congider
crucial factors in the interpretation, as they
=7 systematically control the main steps of stratigiap
interpretation of seismic profiles. Notably, thetéa
includes the identification and characterization Bf
bounding discontinuities; 2) key stratal terminatp
3) the external form of seismic units, and 4) sasm
facies (e.g., reflection geometry, amplitude-caumtin

HST deposits

100 ms tw.t

W E of seismic reflections). Analogously, the applioatof
the sequence stratigraphy technique to the studyeof
50 ms twt del shelf stratigraphic architecture is largely affectay

HST deposits these factors. In fact, it can be achieved onlpugh

the identification of key horizons (e.g., the setes
boundary and maximum flooding surface) and
depositional units (depositional sequences, systems
tracts and parasequences). The recognition of the
sequence boundary based on high-resolution profiles
30 m is usually guaranteed by an adequate sub-bottom
penetration. Some exceptions occur on very high
resolution profiles imaging thick coarse-grained
sediments (sand and gravel) or in the case of low
resolution profiles imaging very thin postglacial
deposits where the sequence boundary is masked by
the “ringing” effect of the seafloor. Moreover, the
identification of parasequencies having a few neter
Fig. 7. Sub-Bottom (A) and Sparker (B) dip profilef§ the to a few tens of meters thickness is achieved only
S.Lucido-Pizzino sector. In this area, the TST pagaences through very h|gh resolution lines, as it depenﬁ]$hE
partially lose the progradational stacking pattemd are regolution capability of the profiles to detect saty
deformed by a fault, that produces an offset ofr-see the g5 501 giscontinuities and small-scale geomefFies.
Sparker profile, below in the Figure). The faulfeats only definition of the acoustic facies is the factor mos
the oldest HST deposits and is not detected bySile- . . L
Bottom profile (above in the Figure). sensitive to the acoustic source used, as intrinsic
characteristics or operational settings may greatly
affect the amplitude/coherence of reflectors; ict,fa
seismic unit may show a different acoustic facies
according to the source used to image it.

: In detail, the results achieved indicate that,
! . ) espite the fact that all the seismic sources wased

on the Calabfo-Tyrrhenlan cor]tlnentql shelf .b.r|ng Ouhighp-resolution equipment, significant differer?ces
clearly that, since the last glacial maximum (isince exist in the information obtained from the respexti

20 000 yrs B'P')'. the continental shelf has unOIEQEIrg.Orl:eismic profiles. Aside from the well known difface
great paleo-environmental and paleo-geographlc% terms of penetration, which demands lower

changes_ W|th|fntf?]short Eme '”ter"a'- The strtat(njgng requencies, and resolution, which requires higher
expression 0 ese changes Is represented by guencies and greater bandwidths (see for example
Postglacial depositional sequence. The compari$on Rlosher and Simpkin, 1999), the capability to
the stratigraphic reconstruction achieved with ehosdif'ferentiate the acousti,c facies ’is also ratha

from other high-resolution studies (e.g. CHIOCCI €on the whole, the Sub-Bottom Profiler provided the

100 ms tw.t

Discussion ANDCONCLUSIONS
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best results for the acoustic facies charactedmatf bounded at the base by the maximum flooding surface
the uppermost units, while Uniboom and Sparkeshows quite uniform characteristics throughout the
sources, as was expected, produced less adequatea. It is made up of a maximum of two
results. Among the seismic sources, the Uniboorparasequences with aggradational or progradational
emerged as the most suitable device to recongtract stacking patterns.
“complete” shallow stratigraphy, as it is able &pitt The analysis of the thickness distribution of
small-scale seismic units (0.5 m of vertical reiolu  the postglacial depositional sequence shows that th
in the uppermost units) with depth of penetratiprtar  greatest thickness (up to 55-65 m) and volumesado n
100 meters. In agreement with Brizzolari (1980) andccur, as had been expected, at the mouths ofdie m
Mosher and Simpkin (1999), the results of this gtudrivers, but rather along a stretch of coast cherastd
corroborate the full applicability of this seismic by several small streamfiymare with small alluvial
source, as Uniboom profiles are highly readablecatchment areas) and with high relief close to the
provide a comprehensive stratigraphic scheme ahoreline (i.e., the Coastal Range). Both of these
postglacial deposits along the whole shelf and alsfactors promote high sedimentation rates on th#,she
contain fundamental data regarding theas they assist in providing a large sediment supply
seismostratigraphic interpretation and the appticat from the land. They indicate the greater efficierdy
of sequence-stratigraphy concepts. However, a motmear sediment sources (streams) than of the point
detailed and complete seismostratigraphisources (major rivers) in delivering large volunads
reconstruction has been obtained either through ttediment to the shelf as well as the important oble
interpretation of Sub-Bottom Profiler and Uniboomhigh relief close to the coast in facilitating the
profiles or from Sub-Bottom Profiler and Sparkertransport of sediment out on to the shelf. In fagis
profiles. In both cases, the very high frequency anlast factor implies that sediment is not storedtios
vertical resolution of the Sub-Bottom Profiler prd@s coastal plain (or in other subaerial basins). In
a detailed reconstruction of the internal structfrthe agreement with Chiocci et al. (1989), a possible
uppermost  seismic  units  (e.g., highstancexample is the case of the Amato River, the largest
parasequences), while the considerable penetrafion river in the study area, where the major portiorhef
the Uniboom or Sparker (about 100-200 m) allows theediment produced in the catchment area of which wa
reconstruction of key surfaces such as the LGMrapped on the S. Eufemia plain.
unconformity and the maximum flooding surface.

The integrated interpretation achieved
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