Multispectral image analysis of laminated sediments

Varved sediments may be unique archives for paleoenvironmental reconstructions because varves allow the continuous dating of time series and the internal structure and the composite components of varves itself reflect the seasonal environmental change In most cases varve thickness is the result of several, partly competitive processes and seasons. Thus varve thickness rarely can be used a specific proxy. More interesting is the discrimination of seasonal components in the varves. If the seasonal components form individual layers their thickness can be microscopically measured. However, the quantification/estimation of distributed components and the quantification of their portion on the total of a seasonal layer or varve are much more complicated and partly not.

 Conventional methods of proxy data acquisition from the microscopical measurement of varve and seasonal layer thicknesses or component occurrences are very time-consuming. Occasionally, digital image analysis was applied to derive grey value profiles or grain size distributions from photographs of varved sediments. This technique requires rather uniform varve types where brightness variation of the sediment is strictly seasonal and related to distinct sediment components. More sophisticated varve types, with several seasonal layers and different dark and bright components (diatoms, fine-grained lithics, coarse-grained lithics, carbonates, plant rests and organic matter, pyrite) that may contribute to the signal in different seasonal layers cannot be studied by grey-value profiling.
Therefore, a multispectral image analysis was developed that uses 6-band (multi-spectral) colour information for the digital classification (detection) of sediment components in large thin sections. Classification bases on ratio approach to allow examination of large thin section (TS) series.  Distribution / occurrence maps (thematic layers in a GIS) are derived from the classification (recognition) procedure for each of the detected components. Filter techniques supply information on downcore variation of individual component occurrence (area percentage) for arbitrary kernel sizes (sample thicknesses). 

Running studies extend the digital image analysis on a wide range of Paleozoic to Neogene laminated sediment types. These studies also aim to adapt filter size and orientation automatically to the orientation and thickness of laminations
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