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Table S1: Measurement protocol for IRSL Screening. For every sample three subsamples were measured. Ln = natural luminescence signal and Tn = response to test dose
	Step
	Treatment
	Observe

	1
	Load sample
	-

	2
	Preheating to 250°C for 60 s (with 5°C/s), cool to 50°C
	-

	3 
	CW IRSL (850 nm LED), Infrared, IRSL, TL 410 nm with 5°C/s to 50°C for 90 s; 130 MW cm−2 for 70 s – natural dose
	Ln

	4
	Beta irradiation for 200s
	-

	5
	Preheating to 250°C for 60 s (with 5°C/s), cool to 50°C
	

	6
	CW IRSL (850 nm LED), Infrared, IRSL, TL 410 nm with 5°C/s to 50°C for 90 s; 130 MW cm−2 for 70 s – natural dose
	Tn

	6
	Unload sample
	-



Table S2: The slightly modified SAR protocol for feldspar MET pIR with L = Luminescence signal, T = response to test dose, after Li and Li (2011).
	Step
	Treatment
	Observe

	1
	Give regenerative dose (not during first cycle)
	-

	2
	Preheat at 270 °C for 60s
	-

	3 
	IRSL measurement at 50°C for 100 s
	Lx(50)

	4
	IRSL measurement at 100°C for 100 s
	Lx(100)

	5
	IRSL measurement at 150°C for 100 s
	Lx(150)

	6
	IRSL measurement at 200°C for 100 s
	Lx(200)

	7
	IRSL measurement at 250°C for 100 s
	Lx(250)

	8
	Give test dose
	-

	9
	Preheat at 270 °C for 60s
	-

	10
	IRSL measurement at 50°C for 100 s
	Tx(50)

	11
	IRSL measurement at 100°C for 100 s
	Tx(100)

	12
	IRSL measurement at 150°C for 100 s
	Tx(150)

	13
	IRSL measurement at 200°C for 100 s
	Tx(200)

	14
	IRSL measurement at 250°C for 100 s
	Tx(250)

	15
	IR bleaching at 320°C for 100 s
	-

	16
	Return to step 1
	-




Table S3: The slightly modified SAR protocol for quartz OSL measurement after Murray and Wintle (2003), with Li = Luminescence signal and Ti = response to the test dose.

	Step
	Treatment
	Observe

	1
	Give dose (not during first cycle)
	-

	2
	Preheat (240 °C for 10s)
	-

	3 
	Optically stimulate for 40 s at 125 °C
	Lx

	4
	Give test dose
	-

	5
	Heat to 240 °C
	-

	6
	Optically stimulate for 40 s at 125 °C
	Tx

	7
	Return to 1
	-



Table S4: Dosimetry data relevant for luminescence dating.
	

Sample
	
Depth
(m)
	
K
(%)
	
Th
(ppm)
	
U
(ppm)
	Cosmic
dose rate
(Gy/ka)
	Water
Meas.
(%)
	Dose rate
Quartz
(Gy/ka)
	Dose rate
Feldspar
(Gy/ka)

	BL-0
	1.5
	2.60±0.13
	7.45±0.54
	1.07±0.03
	0.20±0.02
	3
	1.96±0.17
	2.65±0.1

	BL-50
	2.0
	2.63±0.14
	7.66±0.54
	1.06±0.03
	0.19±0.02
	3.5
	1.97±0.09
	2.66±0.09

	BL-100
	2.5
	2.93±0.17
	7.85±0.57
	1.08±0.03
	0.18±0.02
	3
	2.04±0.10
	2.75±0.10

	BL-150
	3.0
	2.70±0.14
	7.83±0.54
	1.00±0.03
	0.18±0.02
	5
	1.93±0.08
	2.63±0.11

	BL-200
	3.5
	2.67±0.17
	7.65±0.43
	0.98±0.03
	0.17±0.02
	6.5
	1.89±0.08
	2.58±0.09

	BL-250
	4.0
	2.84±0.16
	8.13±0.57
	0.99±0.03
	0.17±0.02
	8.5
	1.95±0.11
	2.66±0.10

	BL-300
	4.5
	2.66±0.13
	7.98±0.53
	1.04±0.03
	0.16±0.02
	10.5
	1.95±0.11
	2.64±0.09

	BL-350
	5.0
	2.86±0.17
	8.36±0.59
	1.03±0.03
	0.15±0.02
	10
	1.99±0.08
	2.69±0.09

	BL-450
	6.0
	2.39±0.14
	7.56±0.54
	0.90±0.03
	0.14±0.01
	-
	1.74±0.09
	2.43±0.10

	BL-500
	6.5
	2.48±0.12
	7.73±0.51
	0.86±0.02
	0.14±0.01
	-
	1.73±0.10
	2.42±0.13



Table S5: De values determined for OSL and the different stimulation temperatures of the MET post-IR IRSL protocol. n Q = number of replicate measurements / accepted. n F = same for feldspar. 
	
Sample
	
n Q
	
n F
	OSL
(De)
	IRSL
(De)
	pIR-100
(De)
	pIR-150
(De)
	pIR-200
(De)
	pIR-250
(De)

	BL-0
	13/10
	12/11
	45.4±3.7
	41.4±0.6
	51.0±1.2
	64.0±1.6
	73.2±1.7
	82.0±2.4

	BL-50
	30/28
	12/12
	53.1±1.8
	39.1±0.3
	52.0±0.9
	62.9±0.6
	72.9±1.0
	78.8±1.0

	BL-100
	20/17
	12/11
	59.8±2.3
	40.2±0.4
	59.7±1.7
	71.0±1.1
	80.1±1.3
	87.9±1.6

	BL-150
	30/29
	12/11
	54.7±1.7
	39.2±0.3
	53.3±0.8
	65.9±1.3
	72.2±1.9
	80.5±1.1

	BL-200
	30/28
	12/11
	55.5±1.7
	39.9±0.5
	54.1±1.5
	70.8±1.1
	81.9±1.6
	93.0±1.9

	BL-250
	20/16
	8/7
	60.6±2.1
	44.1±1.2
	65.6±2.5
	77.5±2.5
	86.6±1.9
	98.0±4.2

	BL-300
	11/9
	10/9
	57.6±2.9
	45.7±0.8
	66.0±2.0
	80.2±0.8
	89.1±1.0
	100.0±3.6

	BL-350
	30/24
	12/11
	64.9±1.8
	46.7±0.3
	69.5±1.2
	82.9±0.8
	92.2±0.9
	103.5±1.3

	BL-450
	7/3
	12/11
	167.3±27.7
	241.8±11.1
	356.5±19.6
	449.9±9.8
	499.6±12.9
	510.7±22.4

	BL-500
	10/10
	10/9
	176.5±23.5
	165.5±7.0
	267.1±14.1
	322.9±10.6
	362.6±16.6
	382.0±20.0
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