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The Lower Muschelkalk (Middle Triassic) carbonates of the Germanic Basin show
characteristic facies successions reflecting changes in relative sea level. In this study
the integration of inorganic whole rock geochemical data, palynofacies data and mi-
crofacies data has been applied to define depositional facies, stratigraphic surfaces, cy-
cles and sequences. 120 samples have been collected from the Steudnitz type section
in E-Germany for geochemical analysis, in order to provide representative samples
of all lithofacies and depositional environments present. The samples were subject to
WD-XRF (wavelength dispersive x-ray fluorescence) analysis, palynofacies analysis
and microfacies analysis.

Chemostratigraphy can be used to highlight changes in facies and palaeoenvironments
in carbonate sequences. Subtle geochemical variations are attributed to the chemical
alterations occurring during burial/diagenesis and to specific geochemical signatures
of different depositional facies. That relates to the proportions and nature of allochems,
matrix, cements and diagenetic phases composing carbonate rocks.

Palynofacies samples from shallow marine sequences contain two groups of sedi-
mentary organic particles, a continental fraction including phytoclasts, pollen grains
and spores, and a marine fraction composed of plankton and foraminiferal test lin-
ings. Stratigraphic variations in the composition of sedimentary organic matter dis-
play shallowing-deepening and transgressive-regressive trends within the depositional



system that have been used to constrain the stratigraphic model.

Geochemical data are used to differentiate variations in rock components and their re-
lationship to facies. The results of this geochemical facies classification are compared
and corroborated with palynofacies and sedimentological data. The integration of the
techniques led to: a) identification of chemical signatures, which relate to specific rock
components, such as skeletal and non-skeletal grains, calcite cement and dolomite,
thus potentially allowing backtracking of depositional facies from chemostratigraphy;
b) definition of sequence patterns and key surfaces c) interpretation of depositional
environments and d) corroboration of the sequence stratigraphic model.

The results of this study prove that chemostratigraphy can be used for high-
resolution stratigraphy within carbonate strata. Geochemical component modelling
is an amendatory method that can help to backtrack depositional environments from
whole rock inorganic geochemistry. Such an integrated sedimentological and geo-
chemical analysis is a powerful, often overlooked tool for forward modelling of ditch
cuttings. Its application is seen to be particularly useful in development areas, where
sample sets are almost exclusively ditch cuttings.



