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Drainage ditch on River Karun floodplain
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Radioactivity Data Dosimetry Data
LabCode | U (PPM) | Th (PPM) | Rb (PPM) K (%) Dcosmic” (uGy/al) | Moisture (%)
Shfd08202 1.75 38 34 0.92 146+ 7 24+3
Shfd08204 0.71 0.9 6.2 0.18 112+6 1.2+3
Shfd08205 1.21 2.8 24 0.60 96+ 5 1.9+3
Shfd08206 151 2.0 15.2 0.43 156+ 8 1743
Shfd08207 1.60 2.2 19.3 0.53 135+ 7 15+3
Shfd08209 141 32 21.3 0.60 84+4 9.9+3
Shfd08210 252 35 287 0.77 173+9 102+3

* Cosmic dose is calculated as a linear decay curve at depths below 50 cm. Above this depth, errors in calculation may lead to an

overestimation of palaeodose value.
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Total N°
Lab Code Field Ref. Depth (cm) Aliquots Doserate’ (uGy/a™) De” (Gy) Age” (ka)

Measured
Shfd08202 Sample #11 right 245 15 1706 + 72 4.82+0.32 2.83+0.22
Shfd08204 Sample #1 460 22 535+ 20 5.61+0.39 10.49+0.83
Shfd08205 Sample #2 left 590 24 1249 + 52 32.32+1.72 | 25.87%1.75
Shfd08206 Sample #3 right 190 24 1090 + 43 2.72+0.18 249+ 0.19
Shfd08207 Sample #4 right 300 25 1205 + 49 6.84+0.33 5.68+ 0.36
Shfd08209 Sample #7 right 710 24 1131 + 47 20.60+3.13 | 20.60+3.13
Shfd08210 Sample #10 1250 19 1624 + 66 3244+ 297 | 19.98+2.00

* Total Doseis attenuated for grain size, density and moisture. ** Estimated from Finite Mixture Modelling of SAR.
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Lab Code De (Gy) Age  (ka) De” (Gy) Age” (ka) De” (Gy) Age” (ka)
Shfd08202 6.25+ 0.65 3.62+041 44+16 255+0.93 6.84 + 2.58 396+ 15
Shfd08204 10.06 £1.21 18.79+ 2.37 6.06 + 1.64 11.32+£ 3.09 11.28+7.24 21.07+ 1355
Shfd08205 37.86+4.14 32.1643.77 17.39+£11.72 14.77+£9.98 42.63 £ 26.57 36.21+22.62
Shfd08206 4.95+ 0.46 454+ 0.46 312+1.32 286+1.22 549+28 5.03+2.57
Shfd08207 8.54+0.48 7.09+0.49 6.96 + 1.49 577+1.26 9+261 7471219
Shfd08209 29.71+4.23 26.27+3.9 5.26+ 4.49 465+ 3.98 26.43+ 16.91 23.37+14.98
Shfd08210 59.79 + 4.56 39.88+ 351 57.87+17.35 38.6x 11.69 62.62 + 18.53 41.76 £ 12.49

*Estimated from Centra Age Model (CAM) of SAR. **Estimated from Weighted mean Modelling of SAR. ***Estimated from

Unweighted mean Modeling of SAR.
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Summary

The River Karun in lowland Khuzestan, SW Iran is influenced by various factors including tectonics, human
activities, climate, and relative sea-level changes. Therefore, it is necessary to study these features from
different aspects such as geology, geomorphology, paleoclimatology and Archeology. Disentangling these
influences can be improved by investigating where river channels incise across active folds to produce river
terraces. Determining the age of river terrace deposits has a fundamental role in these studies; especially since
average rates of river incision since the time of terrace deposition can be a guide to average rates of tectonic
uplift, particularly over longer timescales of thousands or tens of thousands of years where the influences of
changes in aggradation and incision due to changes in sediment supply tend to be evened out (Bull, 1991;
Burbank and Anderson 2012).

River terraces of the Karun river system were found associated with active folds in the Upper Khuzestan
Plains. These folds were mostly asymmetric detachment folds and fault bend folds trending approximately
NW-SE, with a more steeply dipping fore-limb to the south-west and a more gently dipping back-limb to the
north-east (Blanc et al., 2003).

Woodbridge (2013) described these river terraces, and assigned each terrace a new name (from a nearby
village or fold). As shown in Figure 1, four river terraces were associated with the Naft-e Safid Anticline: the
'Dar Khazineh terrace', the '‘Batvand terrace, the 'Naft-e Safid terrace' and the 'Abgah terrace, on the fold
fore-limb and back-limb. One river terrace was associated with the Sardarabad Anticline: the 'Kabutarkhan-e
Suflaterrace', and one river terrace was associated with the Shushtar Anticline: the 'Kushkak terrace'; both on
the fold back-limb Sediment samples were collected from the river terrace deposits and subjected to Optically
Stimulated Luminescence (OSL) dating (Woodbridge and Frostick, 2014; Woodbridge et al., 2016). OSL
dating was performed in the luminescence laboratory at the University of Sheffield, U.K. Both the palaeodose
(De) and the dose rate was determined to derive an OSL age.

For De Determination the procedure outlined in Bateman and Catt (1996) was employed. The single aliquot
regenerative (SAR) approach (Murray and Wintle 2000), was used for De determination.

All the samples showed a weak naturally OSL decay curves. Many aliquots failed to show good growth
curves. All aliquots where the recycling ratio exceeded 10% of unity were excluded from further analysis.
Thus, only around 10-20 percent of measured aiquots for each sample passed the criteria of the SAR protocol
and their De are reported. The most appropriate preheat temperature for each sample was selected using a
dose recovery preheat plateau test. Thisresulted in selection of preheat temperatures of 220 °C for 10 seconds
and cutheat of 200 °C for 10 seconds, which were applied to each sample prior to OSL measurement to
remove unstable signal generated by laboratory irradiation.

Analyst software was used for De determination. All samples demonstrated a high amount of replicate scatter
with a large range of De values. Some of the distribution shape may reflect the limited population size of
replicates but it also may reflect incomplete bleaching. Typically, poorly bleached sediments retain a
significant level of residual signal from previous phases of sedimentary cycling, leading to inherent
inaccuracies in the calculation of a palacodose value. This is difficult to establish with any certainty from
OSL data and should be taken in consideration with the site stratigraphy. In principle a well bleached unpost-
depositionally disturbed sample should have replicate palacodose (De) data which is normally distributed
(See Bateman et a. 2003, Fig 3). By plotting the replicate data for each sample as a probability density
function, some assessment of where older or younger material has been included in the sample measurements
can be made. However, by determining the De of aliquots that contains 1000-2000 grains any heterogeneity in
De that individual grains have may still be masked. We tried to overcome this problem by using smaller
aiquots or at the single grain level. However, for these particular samples the weak OSL signal and low
sensitivity to laboratory dose prevented such analysis.

In order to calculate an age, different models can be used. Woodbridge and Frostick (2014) and Woodbridge
et a. (2016) published the age for each sample based on the mean De value determined by Finite Mixture
Modelling or the Central Age Model. This paper provide the technical information behind dating these
samples and provide all ages based on different models and without any judgement about partia bleaching,
bioturbation or cryoturbation. Ages are quoted in years from the present day (2010) and are presented with
one sigma confidence intervals which incorporate systematic uncertainties with the dosimetry data,
uncertainties with the palaeomoi sture content and errors associated with the De determination.
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