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Surface exposure dating additional methods
Samples of Be and Al oxide for AMS were prepared from quartz using established methods at ANSTO (Child et al. 2000). Beryllium (Be) carrier masses of 0.4 mg from a commercial Be certified Inductively Coupled Plasma (ICP) solution (with measured 9Be assay of 965 ug/g) were used and typical quartz masses ranged from 75 to 85 g. BeO was mixed with Nb powder (in a mass ratio of 1:4). Typical currents for BeO blank and standards are 4-8 µA and for rock samples 0.5-6 µA. Unfortunately, a batch of 4 BeO samples failed to provide sufficient BeO beam for reliable 10Be measurements. 10Be/Be ratios were measured against the NIST SRM-4325 standard and 10Be concentrations reported in Table 1 have been re-normalized accordingly to the 07KNSTD standard reference materials. Samples were measured in different runs over a year with associated full chemical procedural blanks giving 10Be/Be ratios ranging from 2 to 12 x 10-15. This corresponds to background subtraction correction factors ranging from 2 to 10%. Final error in the 10Be concentration includes a systematic reproducibility error taken as the standard deviation in the mean values for all calibration standards (usually 5-8 samples) measured for that run, which ranged from 1.5 to 2.5%.
Analyses of the native Al concentrations in final etched quartz ranged from 110 to 280 ppm and were made by ICP Atomic Emission with an associated long-term standard deviation of ± 4 % error included in quadrature with the final analytical 26Al/27Al AMS error. Al2O3 was mixed with Ag powder in a mass ratio of 1:2. Chemical process blanks using 0.5 mg of Al standard solution resulted in 26Al/27Al ratios of 2-5 x 10-15. Typical ion-source output was between 100 and 500 nA. 26Al/27Al ratios were normalised to the Z92/0221 standard reference material reported in Vogt et al (1994) with a nominal value of 1.680 x 10-11.






Table S1. Details of the 22 possible YD glacier-hosting sites numbered from west to east. Cirque classifications are based on the Evans and Cox (1995) criteria. FRG = Fraughan Rock Glen. See Fig. 1 for locations.
	Site
	Latitude (°N WGS 1984)
	Longitude (°E WGS 1984)
	Elevation of cirque/valley floor (m a.s.l.)
	Mean headwall height (m a.s.l.)
	Topographic classification

	1. North Prison
	52.970544
	-6.472800
	677
	289
	Well-defined cirque

	2. Asbawn
	53.031199
	-6.470669
	553
	102
	Strong valley head

	3. South Prison

	52.960534
	-6.456731
	594
	259
	Definite cirque

	4. Upper FRG

	52.978920
	-6.445163
	685
	200
	Definite cirque

	5. Glenreemore
	53.036406
	-6.455066
	447
	172
	Strong valley head

	6. Lower FRG

	52.984680
	-6.435918
	328
	195
	Definite cirque

	7. Kelly’s Lough

	52.958607
	-6.426048
	587
	182
	Poor cirque

	8. Glenmalure

	52.999013
	-6.440340
	258
	202
	Glacial trough

	9. Firrib
	53.034945
	-6.433012
	503
	153
	Strong valley head

	10. Lough Cleevaun
	53.106568
	-6.402129
	684
	141
	Well-defined cirque

	11. Lough Nahanagan
	53.030854
	-6.391013
	400
	205
	Classic cirque

	12. Upper Glenmacnass
	53.091994
	-6.390667
	554
	159
	Strong valley head

	13. Glendalough

	53.005269
	-6.357814
	162
	135
	Overdeepening

	14. Lugacullen
	53.113199
	-6.382117
	567
	111
	Strong valley head

	15. Lough Ouler

	53.059807
	-6.373326
	567
	147
	Classic cirque

	16. Lower Glenmacnass
	53.061505
	-6.335164
	259
	100
	Overdeepening

	17. Lower Lough Bray
	53.184809
	-6.300264
	374
	191
	Classic cirque

	18. Upper Lough Bray
	53.177467
	-6.301436
	443
	104
	Classic cirque

	19. Lough Dan

	53.072745
	-6.282158
	207
	187
	Overdeepening

	20. Lough Tay

	53.105864
	-6.266925
	247
	325
	Overdeepening

	21. Raven’s Glen

	53.161690
	-6.242190
	275
	267
	Poor cirque

	22. Glensoulan

	53.146410
	-6.206680
	170
	202
	Overdeepening




Table S2. Sample details for surface exposure ages. Latitude and longitude of sample boulders was determined using a handheld GNSS device in the field.
	[bookmark: _Hlk179452394]Sample
	Latitude (°N WGS 1984)
	Longitude (°E WGS 1984)
	Elevation (m a.s.l.)†
	Topographic shielding factor (unitless)
	Sample thickness (cm)‡

	Kelly’s Lough
	
	
	
	
	

	KL-1
	52.958475
	-6.423583
	580
	0.9988
	2.5

	KL-2
	52.959756
	-6.424794
	577
	0.9992
	5

	KL-3
	52.960603
	-6.429275
	599
	0.9996
	5

	KL-4
	52.961519
	-6.430731
	605
	0.9992
	3

	Lough Bray
	
	
	
	
	

	LBO-1
	53.179058
	-6.296572
	445
	0.9996
	2

	LBO-2
	53.179717
	-6.294172
	433
	0.9996
	3.5

	LBO-3
	53.182778
	-6.292358
	403
	0.9997
	3

	LBI-1
	53.180197
	-6.300486
	458
	0.9998
	3

	LBI-2
	53.177811
	-6.298472
	445
	0.9994
	3

	LBI-3
	53.177358
	-6.298128
	445
	0.9994
	4

	LBI-4
	53.176689
	-6.297575
	444
	0.9994
	4

	LBI-5
	53.176303
	-6.296958
	444
	0.9993
	3

	Lough Tay
	
	
	
	
	

	LT-5
	53.102181
	-6.270328
	248
	0.9924
	2.5


†±5 m uncertainty. ‡ = 160 g.cm-2,  = 2.7 g.cm-3.















Table S3. Recalculated 36Cl exposure ages from Bowen et al. (2002).
	Location
	Lab code
	[36Cl]n
(105 atoms g-1)
	[36Cl]c
(105 atoms g-1)
	PK
(%)
	PCa
(%)
	PCl
(%)
	Exposure age (a-1)

	Lough Bray
	IR95-2
	0.056
	1.986
	78%
	2%
	20%
	14300 ± 1000(1500)

	Lough Nahanagan
	IR95-4
	0.044
	2.680
	51%
	3%
	45%
	22400 ± 1300(2800)


Chemical composition assumes 0% porewater content, 1% analytical water content and 0 ppm Cr or Li. Major element composition was normalised to 100%.



Table S4. Site data for recalculated 36Cl Exposure ages from Bowen et al. (2002).
	Location
	Lab code
	Latitude (°N WGS 1984)
	Longitude (°E WGS 1984)
	Elevation (m a.s.l.) †
	Topographic shielding factor (unitless)
	Sample thickness (cm) ‡

	Lough Bray
	IR95-2
	53.1778
	-6.2985
	469
	1.000
	2

	Lough Nahanagan
	IR95-4
	53.0411
	-6.3954
	466
	0.971
	3.5


†±10 m uncertainty. ‡ assumed at 2.8 g.cm-3
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Table S5. Potential snowblow areas (expressed as a percentage of total snowblow area) and snowblow factors for each 90° sector, calculated based on approaches outlined by Sissons (1980) and Mitchell (1996).

	
	
	
	Snowblow area by 90° sectors (percentage of total snowblow area)
	Snowblow factor by 90° sectors
	
	

	Glacier (aspect)
	Glacier area (km2)
	Total snowblow area (km2)
	NE
	SE
	SW
	NW
	S
	W
	NE
	SE
	SW
	NW
	S
	W
	Total snowblow ratio
	Total snowblow factor

	Upper Lough Bray (E)
	0.29
	20.30
	0.0
	48.3
	38.1
	13.6
	73.1
	24.5
	0.00
	5.81
	5.16
	3.09
	7.16
	4.14
	70.01

	8.37

	Lough Cleevaun (N)

	0.16
	1.94
	0.0
	29.7
	69.6
	0.7
	61.8
	12.7
	0.00
	1.90
	2.90
	0.30
	2.74
	1.24
	12.11
	3.48

	Upper Glenmacnass (E)

	0.41
	6.38
	25.5
	0.4
	35.4
	38.6
	10.5
	44.5
	1.99
	0.26
	2.35
	2.45
	1.28
	2.63
	15.57
	3.95

	Lough Ouler (E)

	0.34
	0.58
	4.3
	27.2
	26.3
	42.3
	10.9
	55.9
	0.27
	0.67
	0.67
	0.85
	0.43
	0.98
	1.71
	1.31

	Lough Nahanagan (E)

	0.46
	2.46
	2.4
	34.7
	69.9
	26.0
	43.9
	39.4
	0.36
	1.36
	1.40
	1.18
	1.53
	1.45
	5.35
	2.31

	North Prison (W)

	0.61
	1.55
	28.1
	69.2
	2.6
	0.2
	4.2
	0.8
	0.84
	1.32
	0.26
	0.07
	0.33
	0.14
	2.54
	1.59

	Kelly’s Lough (N)

	0.54
	1.02
	0.0
	26.7
	34.7
	38.6
	23.4
	65.8
	0.00
	0.71
	0.81
	0.86
	0.67
	1.12
	1.89
	1.38

















Table S6. Potential avalanche areas (expressed as a percentage of total avalanche area) and avalanche factors for each 90° sector, calculated based on approaches outlined by Sissons (1980) and Mitchell (1996).

	
	
	
	Avalanche area by 90° sectors (percentage of total avalanche area)
	Avalanche factor by 90° sectors
	
	

	Glacier (aspect)
	Glacier area (km2)
	Total avalanche area (km2)
	NE
	SE
	SW
	NW
	S
	W
	NE
	SE
	SW
	NW
	S
	W
	Total avalanche ratio
	Total avalanche factor

	Upper Lough Bray (E)

	0.29
	0.10
	0.0
	7.1
	51.8
	41.1
	36.4
	48.8
	0.00
	0.16
	0.43
	0.38
	0.36
	0.41
	0.35
	0.59

	Lough Cleevaun (N)

	0.16
	0.03
	0.0
	27.3
	53.8
	18.9
	36.7
	50.8
	0.00
	0.24
	0.34
	0.20
	0.28
	0.33
	0.22
	0.46

	Upper Glenmacnass (E)

	0.41
	0.17
	4.2
	0.0
	38.7
	57.1
	21.6
	36.6
	0.13
	0.00
	0.40
	0.48
	0.30
	0.39
	0.41
	0.64

	Lough Ouler (E)

	0.34
	0.07
	0.0
	10.0
	63.9
	26.1
	45.1
	52.6
	0.00
	0.14
	0.36
	0.23
	0.30
	0.33
	0.20
	0.45

	Lough Nahanagan (E)

	0.46
	0.12
	0.0
	15.1
	32.9
	51.9
	30.9
	43.4
	0.00
	0.20
	0.30
	0.37
	0.29
	0.34
	0.26
	0.51

	North Prison (W)

	0.61
	0.13
	60.5
	57.6
	11.9
	0.0
	37.1
	0.0
	0.26
	0.35
	0.16
	0.00
	0.28
	0.00
	0.21
	0.46

	Kelly’s Lough (N)

	0.54
	0.11
	0.0
	17.9
	38.1
	43.9
	33.7
	66.3
	0.00
	0.19
	0.28
	0.30
	0.26
	0.37
	0.21
	0.46
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Table S7. CRONUS V3 Uni Washington input file Wicklow data (see separate file).

Table S8. CRONUS V3 Uni Washington output file Wicklow data (see separate file).
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