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THE "MARKER. BED" 
OF THE MEDITERRANEAN RIDGE DIAPIRIC BELT 

Luisa DE CAPITANI and Maria Bianca CITA 

Department of Earth Sciences, University of Milan, Italy 

A prominent marker-bed, jet black in colour, with a sharp basal contact and 
centimetric thickness, is ubiquitous in the Mediterranean Ridge crestal area, where 
collision between the European plate and the African plate occurs, and mud 
diapirism is a common phenomenon (CITA et al., 1989; CITA and 
CAMERLENGHi, 1992; CAMERLENGHI el al., 1992). 

The marker-bed is consistently recorded in the upper part of the sediment cores, 
within the Holocene pteropod-foraminiferal oozes, above sapropel S-1, which 
documents the last, youngest, postglacial stagnant episode recorded in the eastern 
Mediten-anean. 

The marker-bed consists of numberless Mn micronodules of bacterial origin 
(CITA et al., 1989) and presents an abnormal concentration of metals, with Mn 
reaching up to 22% in weight (CITA and DE CAPITANI, )994). The same 
technique was used for the present investigation, analyzing three samples per core, 
one taken a few cm below the marker-bed, one within it, the third one above. 

Of the 25 cores, recovered during the Gelendzhik 1993 Cruise TTR 3-Leg2, 12 
contained the marker-bed. but 13 did not. The large majority of the tatters (I 0) 
consisted of extruded mud breccia up to the core top and one consisted of pre
Holocene sediment. Eight cores of the 12 containing the marker-bed had a pelagic 
make up, the remaining ones contained the diapiric mud-breccia of deep provenance 
(see Fig.I). Seven cores were investigated geochemically in their elemental 
composition. The results are presentad in Table I. The new results confirm and 
support the previous ones, and record percentages of Mn within the marker-bed 
ranging from 2.98 to 16.12%, values that exceed by at least one order of magnitude 
those of the adjacent layers, suggesting an origin independent from the local 
environment and dependent to fluid flow from the accretionary prism. 
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79G -11 0,34 1.88 46 82 8 
79G -15 MB 16, 12 1.75 176 76 29 
79G - 18 0,34 2.62 48 126 16 
80G - 10/11 0.25 1.98 40 76 8 
80G • 12/14 MB 8,79 2,08 103 49 23 

80G • 14/16 0.21 2.98 44 117 19 

81G - 7/8 0, 12 1.95 36 68 8 
81G-12/13MB 3,36 2.46 60 55 17 

81G • 17/18 0.22 3.59 56 109 17 
87G • 6/7 0.10 1.91 40 72 8 
87G - 9/10 MB 4.71 1.86 80 59 18 

87G · 11/12 0.19 2.18 44 106 13 

89G • 1 above 0.49 2.04 42 82 9 

89G - MB 4.14 2.30 313 164 14 

89G. 1 below 0.17 2.60 44 100 18 

97G · 9111 0.09 2.05 46 83 10 

97G · 14116 MB 2.98 2.18 75 70 13 

97G · 18120 0.34 2.85 44 158 20 

1 OOG · 11 /12 0.07 1.92 34 66 7 
100G - 15117 MB 3. i 7 2. 11 104 99 10 

100G - 20/21 0.30 3.02 50 130 17 
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HEAT FLOW MEASUREMENTS ON THE MEDITERRANEAN 
RIDGE INDICATE TRANSIENT PROCESSES OF HEAT 

TRANSFER BETWEEN THE SEDIMENTS AND THE WATER 
COLUMN (MAST II· MEDRIFF PROJECT) 

B. DELLA VEDOV A, J.-P. FOUCHER. G. PELLIS, F. HARMEGNIES and the 
MEDRIFF Consortium* 

We present the results of 120 conventional heat flow density (HFD) 
measurements with in-situ determination of the thermal conductivity, collected 
across the Mediten-anean Ridge (MR), from the Jonian abyssal plain to the Matapan 
Trench, during the Urania. Discovery and Le Suroit cruises undertaken from 
September 1993 to June 1994 .. The investigations are part of the 3-year 
multidisciplinary MAST II-MEDRIFF (An Integrated Investigation of the Fluid 
Flow Regime of the Mediterranean Ridge) research project funded by the 
Commission of the European Communities. 

The HFD measurements in the sediment were complemented by 7 CTD profiles 
which provided information on the thermal structure of the water column and were 
used to calibrate the absolute temperature readings of the heat flow probes. 
Temperature and pressure data of the heat flow probes were then used to integrate 
the CTD data in the water column and to provide reliable temperature profiles in the 
brines of the newly discovered Urania and I' Atalante brine lakes. located on the MR 
Inner Plateau, WSW of Crete. 

Temperature data in the I' Atalante and Urania brine lakes indicate that both lakes 
are thermally stratified. Three layers with temperature slightly lower than in the sea 
bottom water were identified in the I' Atalante basin. Contrasting with these low 
temperatures of the I' Atalante basin, temperatures up to 29°C were measured in the 
bottom layer of the Urania lake. which suggest active or very recent inflow of watm 
brines into this lake. We discuss some of the implications of the them1al data in 
terms of the source and nature of the brine lakes. 

A puzzeling observation made outside the brine lakes is that the temperature 
profiles in the sediment show strong negative curvatures, i.e. the shallow sediments 
are cooler than the sea bottom water. We relate the occurrence of the observed 
curvatures to the effects of bottom water temperature flactuations which propagate 
into the sediments by conductive heat transfer. The effects are spectacular in the 
corridor, about 150 km long, which extends from the Matapan trench to the MR 
crestal area, where temperature gradients remain conspicuously negative to depths of 
3-5 meters in the sediments. 

Fig. I shows the temperature distribution with depth in the sediments along 
HFD_I profile (57 measurements), which is 70 km long and crosses the MR summit 
area and the adjacent part of the Inner Plateau. The temperature at the sea floor is 
generally increasing from the MR summit area towards the deeper Inner Plateau. 

We discuss some implications of the thermal data in terms of source and nature of 
the thermal transient in the shallow sediments of the MR. 
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Fig. 1. Te;17perature distribution in the few upper meters of sediment 
along HFD_ i across the MR. Positioning of the MEDAi FF corridor and 

rhe HFO_ I profile are indicated in the inset map. 
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