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Abstract: The infrared radiofluorescence (IR-RF) dating technique was applied to eight fluvial 

samples that were collected from two sediment cores at the Heidelberg Basin located near Viernheim 

and Ludwigshafen in southwest Germany. Based on the IR-RF derived ages of the samples it was 

possible to establish a chronological framework for the Mid-Pleistocene fluvial deposits of the 

Heidelberg Basin. The results allow us to distinguish between four main periods of aggradation. The 

lowermost sample taken from 100 m core depth lead to an IR-RF age of 643 ± 28 ka pointing to a 

Cromerian period of aggradation (OIS 17–16). For the Elsterian it is now possible to distinguish 

between two aggradation periods, one occurring during the Lower Elsterian period (OIS 15) and a 

second during the Upper Elsterian period (OIS 12–11). For the so called Upper interlayer (or “Oberer 

Zwischenhorizont” — a layer of organic-rich and finer-grained deposits), the IR-RF results point to a 

deposition age of around 300 ka, with samples taken directly on top and out of this layer yielding IR-

RF ages of 288 ± 19 ka and 302 ± 19 ka, respectively. Hence, the measured IR-RF ages clearly point 

to a deposition during the Lower Saalian period (OIS 9–8) whereas earlier studies assumed a 

Cromerian age for the sediments of the Upper Interlayer based on pollen records and also mollusc 

fauna. The new IR-RF dataset indicates that significant hiatuses are present within the fluvial sediment 

successions. In particular the Eemian and Upper Saalian deposits are missing in this part of the 

northern Upper Rhine Graben, as the 300 ka deposits are directly overlain by Weichselian fluvial 

sediments. It is obvious that time periods of increased fluvial aggradation were interrupted by time 

periods of almost no aggradation or erosion which should have been mainly triggered by phases of 

increased and decreased subsidence of the Heidelberg Basin.  
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Abstract:  Luminescence dating was applied to Last Glacial and Early Holocene fluvial 

deposits derived from the Lower Rhine. The aim was to obtain a robust chronology for the 

sections (open pits) under study in order to contribute to a better understanding of past fluvial 

dynamics of the River Rhine. Furthermore, different luminescence dating methods (quartz 

OSL, feldspar IRSL and pIRIR as well as pIR-YOSL) were compared and tested by applying 

them to sands sampled at Rheinberg and Monheim-Hitdorf where independent age control is 

provided by intercalated pumice originating from the eruption of the Laacher See Volcano, 

about 12 900 a ago. The obtained quartz ages are in agreement with the age of the marker 

tephra. Also the feldspar luminescence age estimates agree with the quartz OSL ages. For the 

Rheinberg and Monheim-Hitdorf sections the obtained ages now yield a very precise 

chronology. Based on this chronology a very rapid fluvial aggradation could be demonstrated 

for the sediment succession at the Monheim-Hitdorf site occurring during Younger Dryas. At 

Rheinberg it was shown that the Laacher See pumice was reworked for long time as the 

luminescence ages point to a Boreal period of aggradation (~ 4 ka after the eruption of the 

volcano). For the older Lower Terrace sites (Aloysiushof/Dormagen, Niederkassel, Libur) the 

ages now yield a reliable chronological framework for the fluvial aggradation helping to 

better understand the timing of changes in fluvial dynamics. 

 



 89 

Chapter 5 
 

This section has already been published. Please see below for corresponding information. 

 

Title Geoarchaeological studies on Roman time harbour sediments in Cologne 

– Comparison of different OSL dating techniques 

Journal 
 
Volume/ Issue 
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available online 
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Reiner Bonn, Manfred Frechen, Magret C. Fuchs, Marcus Trier and 

Sumiko Tsukamoto 

Date of acceptance 10.09.2010 
Link (www) 
 
DOI 
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Abstract: 

Due to the construction of a new North-South subway in Cologne, Roman time harbour sediments 

were exposed and were sampled for luminescence dating. A very good independent age control was 

given by the precise knowledge of the chronology of Roman activity and by radiocarbon ages of 

charcoal samples. Hence, different methodological approaches within luminescence dating were 

applied for Holocene heterogeneously bleached fluvial samples and were compared to the known ages. 

For one sample, optically stimulated luminescence (OSL) dating was applied to coarse-grained quartz 

using a single aliquot regenerative-dose (SAR) protocol. After De-measurements, different statistical 

approaches were tested (i.e. arithmetic mean, median, minimum age model, finite mixture model, 

leading edge method and the Fuchs and Lang approach). It is demonstrated that the Fuchs and Lang 

approach along with the leading edge method yielded the best matching OSL ages with respect to the 

known ages.  

For the other sample which showed feldspar contamination within the quartz signal, the post-IR blue 

stimulated luminescence (double SAR protocol) was measured in three different ways to calculate the 

De-value: with continuous wave (CW) stimulation with an IR-bleach at 50°C and at 225°C for 100 s 

prior to the OSL, and pulsed OSL (POSL). It was demonstrated that the IR-stimulation at 225°C has 

very good potential to remove the feldspar signal contribution as well as pulsed OSL, but the former 

might deplete parts of the quartz OSL signal. 
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