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Abstract

Biotic, petrophysical, paleomagnetic proxies combined with 14C AMS data al-

lowed us to produce, for deep marine record of Sentinelle Valley (Sardinia Channel),

a detailed integrated stratigraphic time-framework for the last 80 kyr.

Major planktonic foraminiferal changes in quantitative distribution of selected cli-

mate sensitive species allowed the identification of 10 eco-biozones and the main

climatic global events (Sapropel S1, Younger Dryas, Greenland Isotope Interstadial

1, Greenland Isotope Stadial 2, Heinrich events H1-H6).

An accurate age-depth profile has been proposed for the studied record which spans

between 2 and 83 kyr cal. BP. The adopted age model was successively confirmed by

comparing the colour reflectance data of the studied record with the astronomically

tuned deep marine record ODP-Site 964 from the Ionian Sea. Three turbidite event

layers were chronologically constrained within the relative low stand and lowering

sea level phases associated to the MIS 4 and MIS 3.

1 Introduction

Since climate excursions recorded in

Northern Hemisphere in the Greenland

GISP and GRIP ice cores [1] over the last

100 kyr had more or less synchronous ef-

fects in the Mediterranean area, many re-

searches have focused on Mediterranean

marine cores, with the aim to detect their

intensity and the impact on the marine en-

vironment. During the last glacial pe-

riod the Mediterranean region experienced

rapid modifications in hydrographic con-

ditions in response to fast climatic excur-

sions, known as Heinrich events (HE) and

Dansgaard-Oeschger (D-O) Stadials (cold)

and Interstadials (warm) [2, 3]. In partic-

ular, [4, 5] and [6] have proved that the

millennial scale D-O and HE directly con-

trol the winds and precipitation system on

the Northern Mediterranean basin. Even

during the Holocene the principal climatic

events and oscillations of the Northern

Hemisphere were clearly traceable in dif-

ferent sectors of the Mediterranean Basin

sedimentary records [5, 6, 7, 8, 9, 10, 11,

12, 13].

A detailed outline of the paleoenviron-
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mental changes and their control on ma-

rine communities, calibrated by several

independent proxies (tephra, sapropel,

14C geochronology), is available for the

Mediterranean area (i.e. [14, 15, 16, 17,

18, 19, 9, 10], and reference therein). Sev-

eral codified eco-bioevents, if clearly de-

tected in marine records, can be used as

tie points to chronologically constrain the

late Pleistocene-Holocene Mediterranean

marine sequences. Nevertheless, even

if many reference records are available

from deep-sea sites, most of them span

a short time interval and lack a high res-

olution detail of the paleo-environmental

and paleo-ecological changes before 40

kyr. Recently, [11, 12] carried out a high-

resolution study of the tuned ODP-Site

977, located in the Western part of the Alb-

oran Sea, and identified several planktonic

foraminiferal eco-bioevents occurred dur-

ing the marine isotope stages (MIS) 1 to 5.

These eco-bioevents represent the best tool

to correlate deep marine records from dif-

ferent Mediterranean sites.

Many recent studies emphasize the chal-

lenge when studying deep sea records to

establish a reliable chronology even for

the deposition of turbidites [20, 21, 15]

and underline the utility to support con-

ventional dating methodologies with dif-

ferent constraints. It is widely accepted

that one of the main factor controlling and

enhancing turbidite deposition along deep

sea fan is the fall and lowstand of sea-

level, whereas sea-level rise and highstand

phases reduce terrigenous supply to deep

sea systems [20, 22, 23].

The studied CIESM core C08 is located

in the Sardinia Channel in a key posi-

tion of paleoceanographic and geological

significance. In fact, the Sardinia Chan-

nel connects the Alboran to the Tyrrhenian

Basin and offers a stratigraphic record with

the potential to link the eco-stratigraphic

and paleoceanographic observations be-

tween the Western, the Central and Eastern

Mediterranean late Pleistocene Holocene

marine records [12, 24, 13, 25, 26]. In fact,

a portion of the Modified Atlantic Water

(MAW) coming from the Strait of Gibraltar

[27], diverges from the part that enters the

Eastern Mediterranean and flows through

the Sardinia Channel into the Tyrrhenian

Sea along the northern Sicilian coast [28],

forming a secondary circulation gyre. The

circulation system in this sector of the

Tyrrhenian Sea is counter-clockwise with

the Levantine Intermediate Water (LIW)

inflows lapping on the northern Sicilian

coast and the outflow occurring along the

eastern Sardinia coast ([29] and references

therein).

The core site is even in a strategic posi-

tion to check the efficiency of a submarine

canyon in driving density flow to the deep

sea environment, even if not directly con-

nected to any emerged sector nor to conti-

nental shelf areas [30]. Thus the possibil-

ity that such a type of canyon would form

a fan can be evaluated, even verifying the

significance and the timing of the turbidite

deposition.

The aim of this study is to provide a record

of integrated stratigraphic data spanning

the last 80 kyr, relatively to a deep basin

area, based on eco-biozones, 14C-dated

ages, Event Stratigraphy, lithostratigraphy

and petrophysical properties.

This work represents a short version of

the article “Integrated stratigraphic recon-

struction for the last 80 kyr in a deep

sector of the Sardinia Channel (West-

ern Mediterranean)” published on Deep

- Sea Research II, v°56, 725-735 -

doi:10.1016/j.dsr2.2008.07.026, by Budil-

lon et al. (2009, [31]).
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Figure 1: A) Location map of CIESM Core C08. Bathymetry from The General Bathy-

metric Chart of the Oceans (GEBCO, 1997); B) bathymetric detail of core site, close to

a channel South-North oriented (green arrow).

2 Geological setting

The core C08 was collected in the Sen-

tinelle Valley of the Sardinia Channel (Fig-

ure 1), during the cruise CIESM Sub2 on-

board the R/V Urania in December 2005

(38°38.5364’N, 10°21.5576’E - 2370 m

below sea level), and it recovered about

5.40 m of hemipelagic mud interlayered

with three fine to medium sand turbidite

layers of increasing thickness towards the

top of the core (Figure 2). In the stud-

ied area a 400 km long submerged sec-

tor of the Apennine-Maghrebian branch of

the Alpine orogen separates the Tyrrhe-

nian (Plio-Pleistocene in age) and the Al-

gero Provenca̧l (Miocene in age) oceanic

basins. This sector of the chain was not

completely fragmented during the open-

ing of the basins [32]. Due to the rela-

tively minor post-orogenic extension and

the good preservation of morpho-structural

features, the Sardinia Channel is an impor-

tant area for the reconstruction of the geo-

dynamic evolution of the Western Mediter-

ranean sector and was recently investigated

through submersible surveys [33, 32]. The

triangular shaped valley is bounded by

a NE-SW oriented Median Ridge on its

north-western side and by the South Cor-

naglia slope on the south-eastern one. The

south- western sector of the Sentinelle Val-

ley receives the sedimentary contribution

of the Bizerte Canyon, which engraves the

Tunisian Plateau and the south margin of

the Sentinelle Bank [34]. The canyon head

appears disconnected from the Tunisian

shelf margin and extends over an area of

about 1000 km2 at an average depth of

about 500 m (Figure 1). It represents a par-

ticular type of canyons since it is not fed

by an emerged areas or by a fluvio-deltaic

systems (Reading and Richards, 1994, [35,

36], but it drains a wide submarine plateau.

3 Material and methods

The physical properties of the core were

measured at 1 cm step in a fully auto-

mated GEOTEK Multi-Sensor Core Log-

ger (MSCL), in the petrophysical laborato-
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Figure 2: The core CIESM 08: photography, lithologic log, petrophysical properties

curves (magnetic susceptibility, Grape density, reflectance 550 nm %) plotted against

depth (cm below sea floor).

ries of IAMC in Naples (Italy). The MSCL

system includes a Bartington MS2E Point

sensor, to measure the low-field magnetic

susceptibility (MS) with a spatial resolu-

tion of 0.4 cm and a Minolta Spectropho-

tometer CM 2002 which records at 0.8

cm step, the percentage of reflected energy

(RSC) at 31 wavelengths in 10-nm steps,

over the visible spectrum (from 400 to 700

nm).

The analysis of planktonic foraminifera

was conducted on 216 samples. Sampling

spacing was 2 cm from the top of the core

down to the base. Each wet sample of

about 20 g was dried at 50° C and washed

over sieves with mesh-width size of 63

microns. Quantitative planktonic analyses

were carried out on the fraction >125µm.

The adopted taxonomic units were those

reported by [37, 38]. According to [37]

and [38], we introduced some supraspecific

categories (which remain unchanged even
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Figure 3: Relative abundance of selected planktonic foraminifera from core C08 plot-

ted vs depth (m bsf). Eco-biozones 1 to 10 are pointed out, according to the Ecozonal

scheme of [9] slightly modified. Grey bands show the selected eco-bioevents proposed

by [11, 12]. Event Stratigraphy according to GRIP scheme. MIS and age scale according

to [11, 12]. Associated to G. ruber curve, two grey bands interbedded with the black one

correspond to the position of sapropel 1 equivalent with the two interval S1a and S1b.

The three banded areas indicate the position of the turbidite layers.

under bad preservation conditions), reduc-

ing the number of species actually occur-

ring in the planktonic foraminiferal assem-

blages.

The AMS 14C radiocarbon analysis, was

performed at the CIRCE (Centre for Iso-

topic Research for Cultural and Envi-

ronmental heritage) laboratory in Caserta

(Italy). In particular, two AMS 14C

analysis (at the core top and at 0.44

mbsf) were carried out on mixed plank-

tonic foraminifera (Globigerina bulloides

and Globorotalia inflata). All radiocarbon

dates were corrected using a reservoir age

of 48 ± 21 yr (a mean DR value calculated

among six of the Tyrrhenian Sea) and cal-

ibrated using the marine data base and the

CALIB 5.0 Program of [35].

4 Results: lithostratig-

raphy and planktonic

foram

The sediment consists of hemipelagic mud,

ranging in colour from reddish and ochre

to light, olive and dark grey, punctuated by

three turbiditic sand layers (Figure 2) from

1.82 to 2.08 m (T1), from 3.10 to 3.17 m

(T2), and from 4.33 to 4.34 m (T3). The

turbidite layer T1 is marked by a sharp ero-

sive contact and consists of a thin layer of

oxidized sand, and then of a massive fine to

medium sand with high percentage of shell

fragments; the upper boundary is sharp and

the grain size populations comprised be-

tween fine sand and clay, that usually per-

tain to “b, c, d, e” divisions of the classical

Bouma sequence [39], are missing, as ev-

idenced by the abrupt decrease of MS and

Grape density values, which are a function

of grain size and lithology. A sharp contact

marks the onset of the turbidite layer T2
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which contains a thin layer of well sorted

dark fine sand passing to a massive, well

sorted bioclastic fine sand; also in this case

the upper boundary is sharp and the pas-

sage from massive and structureless sand

to the hemipelagic mud is abrupt. Turbidite

layer T3 has well defined sharp boundaries

and starts at the base with a thin layer of

dark sand passing to light grey bioclastic

sand. The thickness of the turbidites in-

creases upward, but no sand layers occur

in the uppermost 0.18 m of the core.

The planktonic foraminifera, character-

ized by modern assemblages, are abundant

and well-preserved and the percentages of

foraminiferal fragments are very low and

do not alter the composition of the plank-

tonic assemblage.

In terms of quantitative distribution of

planktonic foraminifera a number of 13

species or groups of species were distin-

guished: Globigerina bulloides (includ-

ing extremely rare specimens of G. fal-

conensis), Globigerinoides quadrilobatus

(including G. trilobus and very subordi-

nate G. sacculifer), G. ruber white and

pink (always extremely rare), G. elongatus

(very rare) and G. gomitolus (very rare),

Globigerinoides tenellus (rare), Globoro-

talia truncatulinoides sl. right (very rare)

and left coiling, Neogloboquadrina pachy-

derma right and left coiling (extremely

rare), N. dutetrei right and left coiling

(extremely rare), Globigerinita glutinata,

Orbulina universa, Turborotalita quin-

queloba, Globigerinatella siphoniphera

(rare) including G. calida (very rare),

Globoturborotalita rubescens (rare).

The long-term trend in planktonic

foraminifera reveal that the faunal com-

position of the studied interval does not

show drastic changes in the abundance

patterns (Figure 3). In particular, among

the taxa that have a continuous distribu-

tion patterns, G. bulloides, G. ruber, G.

inflata left coiled, G. scitula right coiled,

N. pachyderma right coiled and T. quin-

queloba show long-term oscillation (trend)

superimposed on short-term fluctuations

possibly related to high-frequency climatic

oscillations (Figure 3). Among the plank-

tonic species having discontinuous dis-

tribution, G. quadrilobatus, G. truncat-

ulinoides left coiled and G. tenellus only

occasionally reach significant percentages

(Figure 3).

5 Planktonic foraminiferal

eco-biozonation

Significant changes in quantitative dis-

tribution of the planktonic foraminifera

species allowed several authors [40, 25, 38,

41, 17, 9, 15] to define eco-biozones use-

ful for fine subdivisions of the stratigraphic

record. The eco-biozone boundaries are

characterized by temporary appearance or

disappearance and/or evident abundance

peaks of different taxa. In the present

work, we refer the stratigraphic record to

eco-biostratigraphic classification of [9],

slightly modified. At present, the eco-

biostratigraphic classification of [9]) pro-

poses 9 eco-biozones over the last 23 kyr.

In this work, we propose to mark the base

of eco-biozone 9 with the strong increase

of G. inflata, occurring in the Mediter-

ranean area at about 30 ka [15, 13], and to

extend the eco-biozone 10 back to∼80 kyr.

Actually, using the quantitative distribution

pattern of the most abundant planktonic

foraminifera species counted throughout

the C08 core, we identified 10 evident eco-

biozones from top to bottom (Figure 3).

The uppermost part of the studied record

attributed to the eco-biozone 1, which
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Table 1: Tie-points used for age-depth profile of core C08. The Globigerina bulloides

eco-bioevents B3 to B11 are coded according to [11, 12].

bases at 0.08 m, is characterized by a de-

crease in abundance of G. quadrilobatus

and the end of G. truncatulinoides right

coiled. This attribution is also supported

by a 14C – AMS calibration, which dates

2.18 ka cal. BP (Figure 3, Table 1).

The eco-biozone 2 is defined by the con-

comitant abundance of G. quadriloba-

tus and G. truncatulinoides left and right

coiled and by low abundance values of N.

pachyderma right coiled in the lower part.

Besides, the strong increase of G. truncat-

ulinoides left coiled marks the base of the

eco-biozone (Figure 3).

The short interval represented by eco-

biozone 3, whose base is at 0.31 m, is

marked by the end of micropaleontological

signature of sapropel S1 and is character-

ized by low abundance values of T. quin-

queloba, G. quadrilobatus, and G. truncat-

ulinoides left coiled.

The eco-biozone 4 corresponds to the time

interval of sapropel S1 deposition, al-

though no lithological evidence was found,

but for colour shades (Figure 2). G. ru-

ber oscillations allowed a reliable identi-

fication of the faunal signature of the cli-

matic events associated to the deposition

of sapropel S1 (Figure 3). In particular,

two distinct peaks in G. ruber mark the two

short-term warm oscillations (S1a and S1b,

[9]), separated by a cold phase between

them (Figure 3). The event is supported by

a 14C-AMS datum at 0.44 mbsf (within the

cold phase) with an age of 8.79 ka cal. BP

(Table 1) as well as an increase in abun-
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dance of G. tenellus and G. quadrilobatus

[9].

The eco-biozone 5 is defined by the con-

comitant occurrence of G. ruber and G. in-

flata, by a distinct peak of G. truncatuli-

noides left coiled and absence of N. pachy-

derma right coiled and very low value of T.

quinqueloba. The eco-biozone 6 is marked

by the absence of G. ruber and G. in-

flata left coiled, by a distinct peak of T.

quinqueloba and of N. pachyderma right

coiled. This eco-biozone corresponds to

the Younger Dryas event, according to [9].

The eco-biozone 7 is defined by the in-

crease in abundance of G. ruber and G.

inflata, by the absence of T. quinqueloba

and by a distinct peak of G. quadriloba-

tus and corresponds to the warmer (inter-

stadial) GI-1. According to [9] in the eco-

biozone 8 the persistent high abundance of

cold species permit correlation of this in-

terval with the GRIP GS-2 period. In par-

ticular this eco-biozone is dominated by T.

quinqueloba, N. pachyderma right coiled,

G. scitula and by absence of G. inflata left

coiled and rare G. ruber. The base of this

eco-biozone approximates to the base of

MIS 2 [11] (Figure 3).

The eco-biozone 9 is characterized by

the concomitant absence of G. inflata left

coiled and G. ruber, by low abundance

value of N. pachyderma right coiled and

high abundance of T. quinqueloba and G.

scitula right coiled. The eco-biozone 10 is

clearly marked by the progressive down-

ward increase in abundance of G. inflata

left coiled and G. ruber and the progressive

decrease of G. scitula right coiled, T. quin-

queloba and N. pachyderma right coiled

(Figure 3). No distinctive or drastic events

in the planktonic faunal patterns are visible

towards the base of the studied record but

only short-term oscillation in G. bulloides

(B3-B11 eco-bioevents; the adopted sam-

pling resolution does not allow the recog-

nition of G. bulloides B8 eco-bioevent),

G. inflata left coiled (I3-I5 eco-bioevents),

T. quinqueloba (Q4-Q9 eco-bioevents) and

N. pachyderma right coiled (P5-P7 eco-

bioevents), clearly associated to the mil-

lennial climate oscillations occurring in the

last 80 kyr [12]. According to [12] close to

the G. bulloides eco-bioevents B7 and B10

are placed the MIS 4/MIS 3 and MIS4/MIS

5a transition, respectively. Finally, accord-

ing to [12] the lowermost part of the stud-

ied record lies within the eco-bioevent B11

and within the uppermost part of MIS 5b

(Figure 3).

6 Age model

The identified foraminiferal marker events,

regarded as to reflect major changes

in oceanographic conditions and already

recognised for the Central and Western

Mediterranean [37, 38, 25, 24, 9, 12, 13]

were used, in combination with two 14C –

AMS data (Table 1), to constrain the age of

core CIESM-C08 and strengthen the corre-

lations between the Mediterranean sites. In

particular, we used the age model proposed

by [11, 12] for the Alboran Sea, to recog-

nize the top and base of the eco-bioevents

recorded in the core C08, the age model

proposed by [25] for the Adriatic Sea, to

identify the Younger Dryas and the base of

the Greenland isotope interstadial 1 (GI-1)

and the age model of [43] for the NGRIP

record to distinguish the Greenland isotope

stadial 2 (GS-2) (Table 1). The turbidite

layers T1, T2 and T3 have been taken into

account to construct the age model curve

and to estimate the sedimentation rate. A

second-order polynomial is needed to de-

scribe the age-depth relationship for the

studied record, indicating an average sed-
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Figure 4: From left to right: comparison in time domain between the distribution pattern

of G. bulloides from ODP-Site 977 [12] and the studied core CIESM C08 (the red curve

represents a 3-points average). The grey bands and the labels B1 to B11 are from [12].

Age-Depth profile and Sedimentation Rate of core CIESM C08. The adopted tie-points

by eco-bioevents and by 14C – AMS data are shown respectively with black boxes and

grey boxes.

imentation rate of ∼7 cm·kyr−1 from the

base to the top and four main excursions

(Figure 4).

In order to confirm the reliability of the

proposed age model, a three step validation

process have been performed. First, the vi-

sual comparison, in time domain, between

G. bulloides distribution pattern of [12] for

the Alboran Sea and the patterns in core

CIESM C08 (Figure 4), which confirmed

the tuning accuracy.

The second step consisted of the compari-

son of the colour reflectance record at 550

nm (%) of the core CIESM C08, with

the record of the ODP-Site 964 (Figure

5), drilled in the Ionian Sea at 3650 mbsl

and astronomically calibrated [16]. This

comparison shows that the large-scale re-

flectance fluctuations in core CIESM C08

not only have similar pattern to those re-

ported in the Ionian sea record but also en-

compass absolute values in the same range

(±10 nm). Remarkable is also the strong

similarity between the colour reflectance

signature of the sapropel S1 equivalent,

recorded in the studied core, with the

sapropel S1 colour reflectance signature

in the Ionian basin. On the whole, the

good visual correlation obtained between

the two records supports the validity of

the age model based on the identified eco-

bioevents and 14C AMS calibrations.

Finally, the third control step consisted

in the comparison of the G. ruber distri-
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Figure 5: Comparison in time domain of colour reflectance data of core CIESM C08

(black curve, with 3 points average, red dotted curve) with reflectance data after[33] for

ODP-Site 964 (thin black curve) in the Ionian Sea. The numbers I1-I6 indicate tephra

layers in ODP-Site 964 and the code 1 and X indicate the position of the sapropel 1 and

X, respectively.

bution pattern chronology with the δ18O

NGRIP ice core record. The ecological

features of G. ruber associated to warm

and oligotrophic surface waters has been

established in several oceanographic set-

tings [44, 45, 46, 47] and it is considered an

useful tool as recorders of climatic variabil-

ity [48, 49, 9, 10]. The G. ruber and δ18O

NGRIP ice core records exhibit a remark-

able agreement, with the identification of

the Heinrich events (H1 to H6) and of the

Younger Dryas (YD) in the studied record

which further support the reliability of our

tuning (Figure 6).

7 Ages and provenance of

turbidite events

The size population of grains, the grain fab-

ric, the high content in bioclasts (gastro-

pod, bivalve and echinoderm debris) and

the features of the surfaces bounding T1,

T2 and T3 turbidites lead us to infer a dis-

tant source of transported material, since it

seems to be remobilized from high produc-

tivity areas. Both the slope of the median

Ridge, and the southern Cornaglia slope

can be ruled out as possible source areas

for this bioclastic sand rich density cur-

rents, since their top is located respectively

at about 1300 and 1000 m bsl. Namely,

Sartucya 6 diving survey [33] showed that

the base of the southern slope of the median

Ridge (investigate from 2270 to 1940mbsl)

is draped with mud, shaped by current bed-

forms, while the upper slope (investigated

from 1990 to 1640 m bsl) is character-

ized by conglomerates and sandstone lay-

ers outcropping from the mud, then vol-

canic rocks. The lithology pertaining to

the southern Cornaglia slope has been de-
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Figure 6: Distribution pattern of G. ruber (thin black line) with 3 points average (red

line) of core CIESM C08 plotted versus δ18O NGRIP [42] record, with 7 points average,

in time domain. Labels H1 to H6 indicate the position of Heinrich events and the label

YD the position of the Younger Dryas.

scribed during the Sarcya 2 submersible

diving [33], which evidenced the occur-

rence of pelagic mud along the plain (sur-

veyed from 2500 to 2250 mbsl) and ce-

mented coarse material in correspondence

of the steep slopes (from 2250 to 2060

mbsl). Although the occurrence of sev-

eral canyons along the Southern Cornaglia

slope was evidenced by the bathymetric

surveys [51], nevertheless they enter the

Sentinelle Valley seaward to the core site

and thus they possibly fed a deepest sec-

tor of the basin. Thus, we have to infer

that the Bizerte Canyon may have acted as

the main conduit to transport the bioclas-

tic sand from the high productivity areas of

the Tunisian plateau (Figure 1); then the

flows had to cover more than 50 km be-

fore settling. As highlighted by many au-

thors over the years [52, 53, 30] gentle gra-

dient slopes or pre-existing slope conduits

can drive very efficient density currents

[54, 22] able to cover long distances in rel-

atively “instantaneous” time and to “segre-

gate the original grain populations into dis-

tinct and relatively well-sorted facies types

with distances” [55]. The beds occurring

in C08 core and in particular T1 and T2,

could correspond to the facies tract F7 in

[55], composed predominantly of medium

to fine grained well sorted sand. In fact in

this model, which associates the horizontal

grain size partition of the deposit with the

different degrees of flow efficiency, the F7

facies tract consists of medium to fine sand

overlying a mm thick traction carpet that

accounts for the development of an erosion

surface at the base. This model may ex-

plain why T1 and T2 turbidites lack paral-

lel and ripple lamination and pelitic divi-

sions.

The turbidite layers in CIESM core C08 are

confined in the lower 4 m of the core and

their thickness increases upward peaking
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Figure 7: The inferred age of turbitite sand beds is plotted on curves of sea level varia-

tions over the last 100 kyr (from [50], modified). T2 and T3 turbidites occur during two

relative lowstand phases of the MIS 4 and MIS 3, while the T1 turbidite falls during the

last dropping phase of sea level of MIS 3.

at T1 (Figure 2) and pointing to a general

regressive trend. Through the age model

scheme of CIESM C08 core here proposed,

it is possible to date T layers respectively at

28 ka cal. BP (T1), 48 ka cal. BP (T2) and

63 ka cal. BP (T3) (Figure 5), thus during

the MIS 4 and MIS 3. The emplacement of

T1 event bed caused the removal of an un-

defined thickness of hemipelagic mud cor-

respondent to a time span of about 4 kyr

(Figure 4).

Plotting their inferred age on the sea level

variation curve relative to the last 100 kyr

[56, 57], a strong correlation of T2 and T3

turbidite event beds deposited in this sector

of the Sentinelle Valley emerges with two

relative sea level low stand phases, while

the T1 corresponds to the falling stage of

sea level that led to the maximum sea level

low stand at about 20 ka BP (Figure 7).

This observation seems in agreement with

the most accepted stratigraphic models of

deep sea deposition [23]. Thus, the part

of the basin fan intercepted by the CIESM

core C08 was active and fed with bioclas-

tic sand deposition during the relative sea

level minimum and increased its transport

efficiency following the sea level lowering.

Nevertheless the CIESM core C08 does not

record any further event of sand deposition

during the maximum sea level low stand,

relative to the MIS 2. A rapid starvation in

detritus supply occurred in this area start-

ing from 28 kyr and the middle fan fos-
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silized below a drape of hemipelagic mud.

It is reasonable to suppose that during this

phase, this sector of the fan acted mainly as

bypass area. In this hypothesis any possible

sand flow would have been deposited bas-

inward moving possibly through the chan-

nel showed in Figure1b.

8 Conclusions

The multidisciplinary study of core C08,

recovered from the deep sector of the

Sardinia Channel, based on planktonic

foraminiferal assemblages and petrophys-

ical data, provides an integrated strati-

graphic reference record for the Western

Mediterranean Sea that spans back for

about 83 kyr. The most important eco-

bioevents widely used for large scale cor-

relation in the Western Mediterranean area

were recognized providing a detailed cor-

relation with the eco-stratigraphic recon-

struction proposed by [11, 12] for the Alb-

oran Sea.

According to [11, 12], the documented

short-term oscillations in the planktonic

foraminiferal fauna are clearly associated

to the stadial/interstadial excursions occur-

ring over the last 80 kyr and allowed the

identification in core C08 of the S1, YD,

GI-1 and GS-2 climatic events in the last

23 kyr. Furthermore, the comparison be-

tween the δ18O NGRIP ice core record

with G. ruber oscillation of core C08, sug-

gests the identification in the studied record

of the Heinrich events (H1 to H6) and of

the Younger Dryas (YD).

The eco-bioevents chronology combined

with 14C – AMS data were used to define

a detailed age model which was compared

by means of reflectance parameters to the

astronomically tuned age model proposed

for the Ionian Sea ODP-Site 964 [16].

The similarity between the two reflectance

records, validated the age model of the

studied record especially in the time inter-

vals between 2-25 kyr and 60-83 kyr. This

methodology, if confirmed with further ev-

idences, proved a powerful tool for reliably

correlating marine records between com-

parable deep sea environment settings. The

sector of the Sentinelle Valley intercepted

by the CIESM core C08 has been sporad-

ically fed by sand turbidite flows, likely

driven along the Bizerte Canyon from the

northern sector of the Tunisian Plateau,

during relative sea level minimum and sea

level drop of MIS 4 and 3. This sector of

the basin was reached by three sand depo-

sition events of increasing thickness in the

time interval from 64 to 28 kyr cal. BP

following a regressive trend. Starting from

about 28 kyr this part of the fan was de-

activated and fossilized beneath a carpet of

hemipelagic mud at a sedimentation rate of

about 7 cm·kyr−1.

The combined logging of sedimento-

logical and petrophysical data of core

CIESM-C08, integrated with the ecobio-

zone stratigraphy could provide an impor-

tant source of information useful to im-

prove the confidence of correlations in the

Mediterranean for the last 83 kyr.
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