Supplementary Table 4. Results of laser fusion 40Ar/39Ar dating of alkali feldspar crystals from two pumice clasts, 99-275A, B (12 g and 15 g) from pumiceous gravel, Member III, Kibish Formation, 0.4 km SSE of KHS, east of Omo River, Ethiopia.  5˚23.96'N, 35˚55.93'E, and from two pumice 

clasts, 99-274A, B (10 g and 7 g) from Member III, Kibish Formation, east of Omo River, 0.5 km southeast of KHS, Ethiopia.  5˚23.93'N, 35˚56.0'E

	
	
	
	
	
	
	
	
	

	Sample
	36Ar/39Ar

x 10-4
	37Ar/39Ar

x 10-3
	40Ar/39Ar
	K/Ca
	40Ar*/39ArK
± c.v.
	% 40Ar*


	39Ar

10-15 mol
	Calculated age

kyr ± 1 s.d.

	
	
	
	
	
	
	
	
	

	99-275A (KIB 99-47) pumice; J = 1.631E-04 ± 0.7%; level 10, ANU 58

	 –1 
	35.241
	4.028
	1.4277
	131
	0.3330 ± 7.85%
	23.3
	5.1
	98.0 ± 7.7

	 –2
	13.848
	2.155
	0.7990
	244
	0.3362 ± 5.19%
	42.1
	3.4
	99.0 ± 5.2

	 –3 
	41.976
	4.198
	1.6648
	125
	0.3710 ± 7.26%
	22.3
	6.2
	109.2 ± 8.0

	 –4
	21.202
	3.650
	1.0421
	144
	0.3622 ± 3.42%
	34.8
	4.6
	106.6 ± 3.7

	 –5
	11.100
	1.662
	0.7711
	317
	0.3894 ± 3.69%
	50.5
	4.7
	114.6 ± 4.3

	 –6 (2)
	17.969
	4.613
	0.9384
	114
	0.3541 ± 2.94%
	37.7
	3.3
	104.2 ± 3.1

	 –7 (2)
	12.127
	4.230
	0.7788
	124
	0.3671 ± 3.14%
	47.1
	3.7
	108.0 ± 3.4

	 –8 (3)
	26.985
	6.217
	1.2196
	85
	0.3690 ± 6.48%
	30.3
	5.0
	108.6 ± 7.0

	 –9 (2)
	76.330
	4.300
	2.6596
	122
	0.3507 ± 8.64%
	13.2
	3.8
	103.2 ± 8.9

	–10 (3)
	27.443
	8.623
	1.2134
	61
	0.3496 ± 4.04%
	28.8
	3.8
	102.9 ± 4.2

	
	                          Arithmetic mean K/Ca (n = 10)
	147 ± 76
	                                 Arithmetic mean age (n = 10)
	105.4 ± 5.0

	
	
	
	
	
	                                   Weighted mean age (n = 10)
	106.0 ± 1.6

	
	
	
	
	
	
	
	
	

	99-275C (KIB 99-47) pumice; J = 1.636E-04 ± 0.7%; level 1, ANU58

	 –1
	21.945
	6.940
	1.0840
	76
	0.3809 ± 6.81%
	35.1
	4.5
	112.4 ± 7.7

	(–2
	11.061
	4.242
	0.8632
	124
	0.4814 ± 2.22%
	55.8
	6.3
	142.1 ± 3.3)

	 –3 (2)
	19.734
	6.911
	0.9870
	76
	0.3492 ± 3.85%
	35.4
	4.4
	103.1 ± 4.0

	 –4 (2)
	16.468
	6.227
	0.9225
	84
	0.3811 ± 2.83%
	41.3
	5.7
	112.5 ± 3.3

	 –5 (2)
	19.383
	4.008
	0.9684
	131
	0.3407 ± 7.42%
	35.2
	5.8
	100.6 ± 7.5

	(–6 (2)
	22.580
	8.827
	1.1579
	60
	0.4362 ± 6.4%
	37.7
	3.5
	128.8 ± 8.3)

	 –7 
	3.142
	4.087
	0.5134
	129
	0.3656 ± 5.23%
	71.2
	4.4
	107.9 ± 5.7

	 –8
	17.070
	6.600
	0.8767
	80
	0.3175 ± 4.52%
	36.2
	3.3
	93.7 ± 4.3

	 –9 (4)
	37.597
	3.143
	1.5332
	167
	0.3671 ± 10.43%
	23.9
	3.7
	108.4 ± 11.3

	–10 (4)
	19.247
	5.314
	0.9656
	99
	0.3420 ± 3.73%
	35.4
	4.3
	100.9 ± 3.8

	–11 (5)
	28.757
	6.952
	1.2722
	76
	0.3677 ± 14.19%
	28.9
	3.5
	108.5 ± 15.4

	–12 (5)
	25.284
	3.370
	1.1995
	156
	0.3974 ± 7.05%
	33.1
	4.0
	117.2 ± 8.3

	–13 (6)
	29.164
	4.328
	1.3134
	122
	0.3967 ± 9.18%
	30.2
	2.7
	117.1 ± 10.8

	
	                           Arithmetic mean K/Ca (n = 11)
	109 ± 34
	                                 Arithmetic mean age (n = 11)
	107.5 ± 7.1

	
	
	
	
	
	                                   Weighted mean age (n = 11)
	105.4 ± 1.8


	99-274A (KIB 99-41) pumice; J = 1.612E-04 ± 0.5%; level 6, ANU 58

	 –1 
	8.135
	4.366
	0.6554
	120
	0.3521 ± 2.39%
	53.7
	4.7
	102.4 ± 2.5

	 –2
	3.528
	7.230
	0.4950
	73
	0.3281 ± 2.84%
	66.3
	4.2
	95.4 ± 2.7

	 –3 (2)
	13.095
	6.271
	0.7764
	84
	0.3267 ± 4.19%
	42.1
	4.8
	95.0 ± 4.0

	 –4
	53.981
	2.796
	2.0005
	188
	0.3422 ± 6.16%
	17.1
	6.7
	99.5 ± 6.1

	 –5
	7.622
	6.670
	0.6439
	79
	0.3560 ± 2.73%
	55.3
	4.0
	103.5 ± 2.9

	 –6
	8.274
	6.615
	0.6620
	80
	0.3548 ± 4.76%
	53.6
	2.9
	103.2 ± 4.9

	 –7
	6.957
	10.029
	0.5902
	52
	0.3222 ± 6.42%
	54.6
	4.1
	93.7 ± 6.0

	 –8 
	8.541
	9.485
	0.6135
	56
	0.2986 ± 7.02%
	48.7
	4.4
	86.9 ± 6.1

	 –9 (2)
	5.864
	6.584
	0.5492
	80
	0.3132 ± 2.45%
	57.0
	4.9
	91.1 ± 2.3

	–10 (2)
	5.879
	11.929
	0.5781
	44
	0.3422 ± 4.16%
	59.2
	4.1
	99.5 ± 4.2

	–11 (2)
	4.062
	6.614
	0.5412
	80
	0.3584 ± 3.58%
	66.2
	3.9
	104.2 ± 3.8

	-12 (2)
	7.756
	5.599
	0.6404
	94
	0.3484 ± 4.63%
	54.4
	4.9
	101.3 ± 4.7

	–13 (2)
	7.251
	9.200
	0.6212
	57
	0.3445 ± 2.97%
	55.5
	3.8
	100.2 ± 3.0

	
	                        Arithmetic mean K/Ca (n = 13)
	84 ± 37
	                                Arithmetic mean age (n = 13)
	98.1 ± 5.3

	
	
	
	
	
	                                   Weighted mean age (n = 13)
	98.2 ± 1.1

	
	
	
	
	
	
	
	
	

	99-274B (KIB 99-41) pumice; J = 1.617E-04 ± 0.5%; level 7, ANU58

	 –1
	3.770
	8.029
	0.5254
	65
	0.3551 ± 4.83%
	67.6
	8.7
	103.6 ± 5.0

	 –2 (2)
	11.450
	8.085
	0.7641
	65
	0.3668 ± 8.16%
	48.0
	6.6
	107.0 ± 8.7

	 –3
	5.227
	5.247
	0.5801
	100
	0.3664 ± 2.06%
	63.2
	9.2
	106.9 ± 2.2

	 –4 (2)
	7.651
	8.389
	0.6428
	63
	0.3578 ± 4.82%
	55.7
	5.2
	104.4 ± 5.1

	 –5 (2)
	13.009
	17.940
	0.8484
	29
	0.4060 ± 2.68%
	47.9
	5.1
	118.4 ± 3.2

	 –6
	2.900
	4.986
	0.5468
	106
	0.4018 ± 2.20%
	73.5
	10.1
	117.2 ± 2.6

	(–8
	186.39
	13.927
	6.0872
	38
	0.5210 ± 9.54%
	8.6
	6.2
	152.0 ± 14.5)

	 –9 (3)
	17.472
	13.403
	0.8847
	39
	0.3100 ± 11.4%
	35.0
	4.0
	90.4 ± 10.3

	–10 (2)
	11.003
	13.176
	0.7443
	40
	0.3608 ± 13.3%
	48.5
	2.5
	105.2 ± 14.0

	–11 (4)
	9.801
	14.468
	0.6743
	36
	0.3264 ± 11.1%
	48.4
	3.6
	95.2 ± 10.6

	–12 (4)
	15.883
	8.5623
	0.8725
	62
	0.3443 ± 10.9%
	39.5
	3.5
	100.4 ± 10.9

	–13 (4)
	13.482
	10.292
	0.8060
	51
	0.3489 ± 5.15%
	43.3
	5.7
	101.8 ± 5.3

	–14 (4)
	14.936
	17.167
	0.8373
	31
	0.3379 ± 4.85%
	40.4
	4.0
	98.6 ± 4.8

	–15 (4)
	14.222
	12.165
	0.8745
	43
	0.3957 ± 4.74%
	45.2
	3.5
	115.4 ± 5.5

	
	                           Arithmetic mean K/Ca (n = 13)
	56 ± 24
	                                  Arithmetic mean age (n =13)
	105.0 ± 8.3

	
	
	
	
	
	                                   Weighted mean age (n = 13)
	109.6 ± 1.3

	
	
	
	
	
	
	
	
	


 = 5.543 x 10-10 yr-1.  Sensitivity ~2.6 x 10-17 mol/mV
Bracketed results excluded from mean age calculation

(36Ar/37Ar)Ca = 3.50 x 10-4 (39Ar/37Ar)Ca = 7.86 x 10-4
(40Ar/39Ar)K = 0.055 to 0.073

40Ar* - radiogenic 40Ar;   39ArK – K-derived 39Ar   Quoted error in each age includes estimated error in J

Number of crystals fused is indicated in parentheses in first column; absence of parentheses indicates a single crystal fused.

Mass of alkali feldspar used in each experiment generally 1 to 3 mg. Irradiation for 6 hours in X33 or X34, HIFAR reactor

Fluence monitor: Fish Canyon Tuff sanidine 92-176 of reference age 28.1 Ma

