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OPYKTOAOIIA.— Geochemistry of bottom sediments from the Kal-
loni gulf (Lesbos Island, Greece), by A. E. Kelepertsis ™.

*Avexowvddn Hd tod Anadnuainot x. Aovxd Movsovlov.

ABSTRACT

Analysis of mineralogy and chemistry of bottom sediments in Kalloni
gulf, Lesbos island, has shown :

1. Sediment texture is related to water depth,

2. concentrations of major elements are related to clay, organic, C, CaCO;,
quartz, and feldspars of sediments,
concentrations of trace elements are related to clay since the detrital
fraction contribution to bulk sediment is always greater than the non-

[#%)

detrital fraction contribution,

4. anomalous Cr and Ni concetrations in the sediments are related to the

presence of ultrabasic rocks with Cr deposits at the area near Vasilika.

INTRODUCTION

This is an investigation of bottom sediments in the Kalloni gulf.
The investigation was concerned with the geochemistry of the sediments.
Samples were collected along four sections, shown on figure 1.

In general, gravelly sediment occurs on the shore, muddy sediment
is confined to the basin, and sandy sediment occurs in patches along
the shore and accross the mouth of inlets.

Silicate minerals are derived from lithologies comprising the areas
adjacent to the Kalloni gulf. Organic matter is probably the remains of
terrestrial and or marine plants and animals.

Fragments of molluscs, and echinoderm shells and foraminifera
tests, probably are the source of CaCOs.

* A. E. KEAETTEPTZH, 'Opuxtoloywy) xal Tewynuinly perétn tédv inudtwy
Tob #éAmov KaAdoviig thig Mutidhvng.
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Fig. 1.
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ANALYTICAL TECHNIQUES

Chemistry.

The major elements (Si, T, Al, Fe, Mg, Ca, Na, K, Mn, P) of the
sediments were determined by X-ray spectroscopy on pure rock powder
pellets following the method of Brown et al., (1973). The organic matter
was determined as the weight loss after heating for 1 hour at 350°C.
(Billings and Ragland 1968). The ignition loss was determined as the
weight loss of material after heating for 20 hours at 1050°C. Mineral
water was calculated from the ignition loss by difference.

The detrital fraction of 12 representative samples was determined
by using the method of Hirst and Nicholls (1958). An amount of 3 grs
of the samples was leached with 30 ml of 25°%, V/V acetic acid. The
solution was filtered off through a 0.45 filter after several washings of
the detrital material with dilute acetic acid. The residue was dried and
weighed. The analytical results are given by Kelepertsis (1977).

Mineralogy.

The mineralogy of the bulk sediments and dertital franctions was
determined by X -ray diffraction and is described in detail by Kele-
pertsis (1977). The following minerals were identified in the bulk
samples: quartz, feldspar (andesine), illite, calcite, Mg-calcite, and ara-
gonite. Quartz, illite and montmorillonite feldspars are present in
the detrital fractions.

MAJOR ELEMENT CHEMISTRY OF THE DETRITAL FRACTIONS

The major elements in the detrital fraction are presented in
Table 1. K,O is held in all 10 A minerals. CaO and Na,O are both
present in the lattice of plagioclase feldspars (andesine). Some CaO is
also present in the lattice of montmorillonite since a geochemical corre-
lation exists between CaO and MgO. TiO, is present in the lattice of
all clay minerals where it substitutes for Fe’* and AI**. (Geochemical
correlations exist between AlLO; — TiO, and FeyO3 — Ti0O,). MgO is
present in the lattice of montmorillonite and illite. The distribution
of MnO resembles that of MgO and Fe,O;.
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TRACE ELEMENT CHEMISTRY OF THE TOTAL ROCKS

Table 2 shows trace element associations in the sediments under
study. The trace element chemistry of the bottom sediments of the Kal-
loni gulf has been investigated in terms of detrital and non-detrital
trace element contents. The following elements were determined : V,
Nd, Ce, Cr, Ni, Cu, Zn, Rb, Ba, Sc, Sr, V, Zr, La, Nb.

From table 2 it is obvious that in the sediments analysed all trace
elements are detrital in origin since the contribution of the detrital
fraction element contents to the whole rock is greater than the non-
detrital contribution. The distribution of trace elements between detrital
and non-detrital phases indicates the terrigenous nature of sedimenta-
tion in the Kalloni gulf.

Trace cations leached during the 2569 V/V acetic acid treatments
(Hirst and Nicholls 1958) of the samples are derived from any or all of
the following sites :

1) substituting for Ca in the carbonate lattice ;

2) entrapped within lattice imperfection or as inclusions in the
carbonate minerals;

3) absorbed on the surfaces of any of the minerals, particularly
the clay minerals ;

4) within lattice sites in the clay minerals ;

5) from unidentified organic or amorphous material ; and

6) possibly in some pure phases that are below detection by the
X-ray diffraction method.

Table 2 shows that the calcium carbonate grains are absorbing
significant amounts of Cr, Ni, which are much higher than the Cr, Ni,
contents of pure carbonate rocks given by Turekian and Wedepohl 1961.
No experimental evidence is known to test this hypothesis for the
elements. The possibility of increased adsorption by the fine-grained
carbonate exists. Chave (1965) has suggested that carbonate grains are
rapidly coated by organic material from sea water. This organic material
may adsorb cations from sea water. The cations would be then released
by acid treatment. Clay minerals are capable of adsorbing large quanti-
ties of trace elements on cation exchange sites, but trace elements are
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more readily adsorbed by organic matter due to the higher cation exchange
capacity of organic matter. (Schnitzer 1965; Grim 1968).

The Sr content in the non-detrital fraction is consistent with the
presence of biogenic and carbonate debris. The Sr content in the detrital
fraction appears to be determined by the distribution of illite. (A corre-
lation exists between detrital Sr contents and K,O contents).

The contents of Ni and Cr in the detrital fraction are much
higher than the Cr, Ni contents of sediments, reported in the litera
ture by many other workers (Turekian and Wedepohl, 1961).

This is due to the presence of detrital chromite grains and Ni
bearing minerals. It is known that chromite ores associated with
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Fig. 2.

ultrabasic rocks (peridotites) are present in the surrounding area. (Hecht
1972). Basic and ultrabasic rocks are the most rich in Ni and Cr rocks,
since these elements are precipitated during the early stages of magma
crystallization with olivine.

Zr is almost entirely detrital in origin, since for 8 samples the
soluble fraction contribution is zero. Figure 2 shows that clay minerals
(mica, illite) are not the only factor controlling the distribution of Zr in
the detrital fraction. Detrital zircon grains may also be present.
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OEPIAHYIZ

Eic v magoloay goyactav pelerdtor i dpuxroloyiny) ovotacts %al 1) yew-
ymuela (nudtov & tob muduévog tiig Sardoong ol xéAnov Karloviig tiig viicou
AéoBov. Ta dmoreréopata tijg magovong perérng elvar o xdrode :

1. Ta andlovda douxtd cuvietodv ta Chuara @ yatallag, doroor, tAMTyg,
aofeotitng, Mg-dofeotitng xal doaywvitng.

2. ‘H dn tov inudrov oyetiletar ug 1o fddog tod Vdatog.

3. Al &nmi toic %y meoiextxdinrec @V Sagpdowv OEedlwv eig ta iuata
Btaptdvrol &% 100 moosooTol T®V deythidy douxtdv, doyaviriis VAng, avdoaxtxod
dofeotiov, yalaliov xal dotolwv.

4, “H xatavoun tdv pehetndéviov iyvostorgeimv 2Eagrdcar xatd to mAel-
otov &% tdv Goythx®dv douxtdv Emeldn ¥ ovvelopogd 1ol xAdopatog TOV #AooTL-
#v dpvntdv glg 1O Ghov (lnua elvor mdvrote peyakitegn amd TNV GUVELGQOQAY
100 Gv¥oanixol xddouaroc 1o 6moiov eivar Suadvtov elg 0E€a.

Ei¢ tiv nogoboav pehérny Byévero pehéty tdv iyxvootoryetov gig 10 (Inua
gl 1{) Pdost 8Vo xhacudrwv tob (a) évog xAdopatoc Stadlvtod eig dEéa wohov-
uévou avdoanixod xal (B) €voc #hdoparog wh Siadvtod eic dEfa nahlovupévov
®AooTIROD.

5. Al dvopadae tipat Cr xal Ni elg ta (poto oyetifoviar pg v moagov-

’ c ~
olav vrepPfaoix®dv metpwpdroy elg v meQLoyly Baoctluxdyv.
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