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Abstract 
X ray-powder diffraction (XRD) analyses were conducted on matrix mud breccia samples from the MEDINETH expedition to the east
ern Mediterranean mud volcano fields. The clay assemblage is dominated by high abundance of expanding clay minerals (smectite). The 
relative abundance of clay minerals reflects different sources of the original material: more from sources in Africa for the Olimpi area and 
from Turkey and Cyprus for the Anaximander and Florence areas. No evidence of deep burial diagenesis has been found. 
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Introductio 
In the Eastern Mediterranean Sea, several areas of mud volcanism 

were surveyed in 1999 during the MEDINETH expedition, conducted 
on board R/V Professor Logachev, which provides more than fifty 
cores. XRD analysis of the< 2µm-size fraction of the matrix sample 
from several mud volcanoes and from an hemipelagic core, were car
ried out at different percentages of relative humidity (0-50-100%) in 
order to identify expanding clay minerals in the complex mixture. 
Carbonates were removed and an internal standard was added. 
Analysed samples came from three different areas (Fig. 1): the Olimpi 
field, a well-known mud volcanic field on the top of the central 
Mediterranean Ridge [l], the Anaximander Mountains, rifted blocks 
from Turkey [2] and the Florence Rise, west of Cyprus, a newly dis
covered mud volcanism area [3]. 
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Fig.1: Main structures of Eastern Mediterranean Sea and location of surveyed 
area (stars), 1: Olimpi field, 2: Anaximander Mountains, and 3: Florence Rise. 

Results 
All the samples show a similar clay assemblage, suggesting more a 

detrital origin of clay minerals than real diagenesis during burial 
and/or during the eruptive process of the mud volcanoes. The clay 
assemblage is largely dominated by an expanding type of clay miner
al, smectite. Clay minerals from the kaolin group (kaolinite and hal
lyosite) and the palygorskite group are also found in significant abun
dance. Minor occurrence was observed for primary chlorite and illite. 
In non-mud volcanic areas of the Eastern Mediterranean Sea, this type 
of smectite-rich assemblage is found mainly in Messinian deposits [ 4]. 
This could suggest a Messinian source for these mud breccia matrix 
sediments. Other origins could be detrital input from Africa or, espe
cially for the Anaximander and Florence Rise areas, inherited from 
Cyprus and Turkey ophiolitic complexes. This high abundance of 
smectite, and minor illite content, indicates that no burial diagenesis 
transformation (from smectite into illite) has taken place in these sed
iments, supporting a shallow source for the matrix. This is in accord 
with clay mineral results from ODP core samples on Napoli and 
Milano mud volcanoes (Olimpi area) [5]. 

The relative abundance of clay minerals, however, shows signifi
cant differences from one area to another. Kaolin group minerals 
(kaolinite and hallyosite) are more abundant in the Olimpi field than 
in the Anaximander /Florence area (Fig. 2). It could either reflect a dif
ference of source of the original material or alteration processes, but 
the latter is less probable. Palygorskite is also a quite abundant miner
al in the Olimpi area, but absent from the Anaximander and Florence 
Rise samples. Both these clay minerals are inferred to have originated 
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from Africa, especially palygorskite, suggesting aeolian input from a 
desert environment. This observation is consistent with the location of 
these mud volcanic fields: the Olimpi area, on the top of the 
Mediterranean Ridge, mainly composed of Nile-derived sediments, 
and the Anaximander Mountains showing a clear affiliation with 
Turkey units. 
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Fig. 2: Standardized abundance for kaolin group minerals (ratio of the mine
ral peak area on the internal standard peak area) in the different samples. 
Numbers refer to samples in Olimpi field: Milano mud volcano (1 ), Napoli mud 
volcano (2,3,4), Moscow mud volcano (5,6,7,8,9,10), in the Anaximander area: 
Amsterdam mud volcano (11,12) Kazan mud volcano (13), and in the Florence 
Rise area: Texel mud volcano (14,15); (16) is an hemipelagic core from the 
Florence Rise area. 
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