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Introduction 

The variability of elen~ent concentrations in suspended matter and sedirnents of the Kara 
Sea and the Yenisei and Ob rivers is quite high (Lukashin et al. 1999. Schoster et al. 
2000). The Ob and Yenisei rivers transport huge amounts of terrigenous material from 
their sources to the estuaries and into the Kara Sea. Both rivers have large. but different 
catchment areas. The Ob River mainly drains the Siberian Lowland and the Altai 
Mountains far south. the Yenisei River mainly the Putoran Mountains with its Triassic 
Trapp Basalts. which show a significant chemical and mineralogical composition 
(Churkin et al. 198 1, Lightfoot et al. 1990). Therefore, the surface sediments of the Kara 
Sea show high smectite content and enhanced Ti/Al-, Mg/Al-, FeIAl-, Cr/Al-, and 
NiIAl-ratios compared to the continental crust composition (Taylor and McLennan 
1985, Schoster et al. 2000). 

Changes in the salinity lead to rapid precipitation of particulate and dissolved material 
in the estuaries. In this "marginal filter" area mainly fine sediments, organic material 
and authigenic minerals like Fe- and Mn-oxides accumulate. So we have to distinguish 
between variability in sediment composition based on different source rocks and 
variability based On grain size fractionation and chemical processes. 

The main objectives of our investigations: 1. Understanding of the distribution of the 
elements due to exchange reactions between water, suspended matter (SPM). and 
surface sediments, 2. Determining of the variations of elemental concentrations in 
sediments of the southern Kara Sea during the time from the last Termination until 
present time. 

1. Major and minor elements in water. suspended matter and surface sediments 

In order to understand the distribution of the elements due to exchange reactions 
between water, suspended matter (SPM) and surface sediments in the Ob and Yenisei 
rivers and the southern Kara Sea, the distribution of major and minor elements in the 
different components, water, SPM. and surface sedinients will be investigated. In the 
Kara-Sea Expedition 2000. samples were mainly taken in the Yenisei River and in the 
adjacent southern Kara Sea (Schoster and Beeskow 2001. Beeskow and Rachold 
subm.). In the Kara-Sea Expedition 2001. mainly the Ob River and the adjacent 
southern Kara Sea vvcre sampled. The focus of the examination is to understand the 
chemical processes in the estuarine environn~ent of the Ob River and to compare it vvith 
the processes in the Yenisei Estuary. Variations in element ratios. nhich are caused by 
the exchange between dissolved and particulate pliases in the transition zone between 
fresh water and seawater will be studied and interpreted. These data will provide 



characteristic signaturcs for the estuarine mixing Zone, vvhich will serve as a basis for 
paleoenvironn~cntal reconstructions. 

Water samples vvere taken on all stations in three depths: 
- surface water: with bucket or a teflon water sampler; 
- water of the pycnocline layer: with 24-bottles Niskin rosette sampler; 
- bottom water: with 24-bottles Niskin rosette san~pler and additional Multicorer- 

water. 
All samples were immediately analyzed for conductivity, salinity, pH-value at 20Â°C 
and alkalinity (Tab. 7.1 1. Fig. 7.20). 

To obtain the river-transported SPM, surface water of every station was filtrated under 
slight vacuum through preweighted nucleopore filters with a pore size of 0.4 pm. The 
filters were dried at 40Â° for two days. Depending on the sedinlent load, the volume of 
filtered water varied from 5 to 40 I. For river water SPM of three depths was separated. 
Surface sediments were sampled mainly by Multicorer (MUC), otherwise by Okeangrab 
or Large Box Corer. The samples are stored at 4OC. 

Shipboard results 

The values of conductivity and salinity increase towards the north, the alkalinity is 
lower in the river area than in the Kara Sea regions. Measured pH-values show 110 
significant variance. In all regions depth profiles of the water column are mainly 
characterized by an increase in salinity, conductivity, and alkalinity (Fig. 7.20. Tab. 
7.1 1). 

Analytical program 

In the laboratory detailed geoohemical analyses will be performed. i'he concentrations 
of major and minoi eien~cnts in all components (water, SPM arid surface sediments) will 
be analyzed by Inductive-coupled plasma atom emission spectrometer (ICP-AES), 
Inductive-coupled plasma mass spectrometer (ICP-MS), Ionic chromatograph (IC), and 
additionally for sediments by X-ray flourescence spectrometer (XW). 

2. Major and minor eiements in sediments of the southern Kara Sea from the last 
Termination until present 

In order to get information about the quality and amounts of input of material into the 
Kara Sea from the last Termination until the present time, sediment cores from the shelf 
area will be studied. Major and minor element concentrations and inineralogy are used 
to characterize the sediments. The surface sediments of the Kara Sea show high contents 
of smectite and enhanced NiIAl-, TiIAl-. FeIAl-, and CrIAl-ratios compared to the 
continental crust composition (Taylor and McLennan 1985). The KIAI- and RbIAl- 
ratios are rather low in the Yenisei Estuary. I11 comparison with the sediment 
compositions of the Yenisei Estuary KIAI- and RbIAl-ratios are increased in the Ob 
Estuary. the other mentioned ele1nent1.41-ratios are reduced (Schoster et al. 2000). 
Therefore, it sho~lld be possible to distinguish between major input from one river or 



from tlie otlier in order to reconstruct tlie paleoen\ iroiiment in tlie Kara Sea region tbr 
the last 12 ka. 

Sarnpling program 

The sediment cores \\ere taken itl i  a 3 to 8 m long gsm it\ corcr and d i \  ided in one 
meter long sections. Tliey \lese stored on board at ca. 5"'C. At the AltYed-\\'egncr- 
Institute the cores will be measured for the magiictic s~~sceptibilit! . Accordi~ig to this 
data samples for the determination of major and ~iiinor elements and tlie mineralogy i l l  
be taken. 

Analytical Prograrn 

After drying and grinding the samples will be anaI>'sed by XRF to gct tlie ma.jor and 
minor element concentrations. To analyse for clay niinerals tlie samples \ k i l l  be divided 
into sand. silt and clay fiactions b\' sieving and grain-size fractionating after Attcrberg 
(1912). In the clay fraction the contents of clay minerals will be determined. 

Table 7.1 1: Hydrochemical data (A: surface water. B: pycnocline water. C: bottoni neai 
water. D: Bottom-near water. MUC. Teflon-WS: Teflon-water-saiiipler) 
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Figure 7.20: Hydrochemical Parameter of the Ob Estuary. 


