Table S1. Regional marker tephra layers and samples for glass analysis
	Center
Unit
	Age,           14C yrs BP
	Volume,                     km3
	Sample

	Deposit
	Distance, km, and direction from source 
	Location

	Shiveluch
	 
	
	 
	 
	 
	 

	SH1964
	 ---
	0.6-0.8
	97044/1
	P. lapilli
	16 ENE
	N 56.65o E 161.46o

	SH1854
	 ---
	~1
	1854, Uka 
	Fine ash
	142 NNE
	N 57.82o E 162.17o

	SH1
	250
	(2

	96025/2
	P. lapilli
	15 SE
	N 56.57o E 161.51o

	
	
	
	99-04/1
	Fine ash
	91 E
	N 56.79o E 162.78o

	
	
	
	311a/13
	Fine ash
	114 W
	N 56.72o E 159.47o

	SH2
	950
	(2

	SH2, Kliuchi
	Fine ash, top
	46 SW
	N 56.32o E 160.83o

	
	
	
	
	C. ash,bottom
	    ""
	""

	
	
	
	2004-14/2
	Fine ash
	89 S
	N 55.84o E 161.13o

	
	
	
	319/4
	C. ash
	112 W
	N 56.71o E 159.50o

	SH3
	1400
	(2

	SH3, Kliuchi
	Fine ash, top
	46 SW
	N 56.32o E 160.83o

	
	
	
	
	C. ash, bottom
	    ""
	""

	
	
	
	2004-14/3
	Fine ash
	89 S
	N 55.84o E 161.13o

	SH1450
	1450
	(2

	00K9
	C. ash
	14 SE
	N 56.52o E 161.41o

	
	
	
	99-04/2
	C. ash
	91 E
	N 56.79o E 162.78o

	SH1600
	1600
	?
	97049/2
	P. lapilli
	8 E
	N 56.65o E 161.46o

	SH5
	2550
	~1
	SH5, Kliuchi
	C. ash
	46 SW
	N 56.32o E 160.83o

	
	
	
	2004-14/6
	Fine ash
	89 S
	N 55.84o E 161.13o

	
	
	
	243/4
	Fine ash
	92 WNW
	N 56.75o E 159.83o 

	SH2800
	2800
	(1
	97051/2
	P. lapilli
	8 E
	N 56.65o E 161.46o

	SH3500
	3500
	?
	99-04/5
	Fine ash
	91 E
	N 56.79o E 162.78o

	SHdv
	4100
	(2
	99-04/7
	Fine ash
	91 E
	N 56.79o E 162.78o

	SH4700
	4700
	(2
	3 B/2
	C. ash
	142 NNE
	N 57.82o E 162.17o

	SH5600
	5600
	(2
	3 B/5
	Fine ash
	142 NNE
	N 57.82o E 162.17o

	Kizimen
	
	
	
	
	
	

	KZ
	7550
	4-5
	K-1/8
	Fine ash
	9 NNE
	N 55.21o E 160.35o

	
	
	
	80013/4
	C. ash
	30 S
	N 54.88o E 160.37o

	
	
	
	2004-16a/3
	Fine ash
	96 NE
	N 55.85o E 161.14o

	
	
	
	99-41/1
	Very fine ash
	136 NNE 
	N 56.32o E 160.83o

	Khangar
	 
	 
	 
	 
	 
	 

	KHG
	6850
	 14-16 

 
	98106
	C. ash, top
	6 N 
	N 54.82o E 157.40o

	
	
	
	98121
	P. lapilli, bottom
	6.5 N 
	N 54.83o E 157.40o

	
	
	
	98032/4
	P. lapilli, middle
	25 NNE 
	N 54.95o E 157.50o

	
	
	
	98032/2
	P. lapilli, bottom
	25 NNE 
	N 54.95o E 157.50o

	
	
	
	99098/2
	Fine ash, top 
	27 E
	N 54.73o E 157.80o

	
	
	
	98052/1
	Fine ash
	100 NW 
	N 55.03o E 155.90o

	
	
	
	KHG, Kliuchi
	Very fine ash
	280 NE
	N 56.32o E 160.83o

	Karymsky caldera
	 
	 
	 
	 
	 
	 

	KRM
	7900
	13-16
	808KAR 1
	P. lapilli, bottom
	3 km SE
	N 54.03o E 159.48o

	
	
	
	808KAR 2
	P. lapilli, middle
	    ""
	""

	
	
	
	808KAR 4
	P. lapilli, top
	    ""
	""

	Avachinsky
	 
	 
	 
	 
	 
	 

	AV1
	3500
	 (3.6
	99163/9
	Lapilli, top
	7 NNE
	N 53.32o E 158.91o

	
	
	
	99163/10
	Lapilli, bottom
	     ""
	""

	
	
	
	99209/4
	Lapilli, top
	9 ENE
	N 53.34o E 158.94o

	
	
	
	99209/5
	C. ash, lapilli
	    ""
	""

	IAv2
	7150
	(8-10
	99200/16
	P. lapilli
	8 E
	N 53.25o E 158.95o

	
	
	
	99100/8
	C. ash, lapilli
	50 E 
	N 53.25o E 159.65o

	Chasha crater
	 
	 
	 
	 
	 
	 

	OPtr
	4600
	0.9-1
	97450/21
	P. lapilli
	1 ENE
	N 52.63o E 157.57o

	
	
	
	97450/22
	Obsidian lapilli
	    ""
	""

	
	
	
	98KAM 2.3 
	C. ash
	11 W
	N 52.63o E 157.48o

	Opala
	 
	 
	 
	 
	 
	 

	OP
	1500
	9-10
	98KAM 6.1 
	C. ash, lapilli
	7 E
	N 52.55o E 157.46o

	
	
	
	98KAM 2.4 
	C. ash, lapilli
	13 NNE 
	N 52.63o E 157.48o

	
	
	
	01520/2
	C. ash
	52 NW
	N 52.91o E 157.00o

	
	
	
	96401/1
	Fine ash
	65 NE
	N 52.79o E 158.37o

	
	
	
	319/5a
	Very fine ash
	484 NNE
	N 56.71o E 159.50o

	Khodutkinsky crater
	 
	 
	
	
	
	

	KHD
	2500
	1-1.5
	98-33/1
	C. ash
	45 NW
	N 52.45o E 157.30o

	
	
	
	97KAM 09
	Fine ash
	74 SSW
	N 51.46o E 157.23o

	
	
	
	01520/5
	Fine ash
	102 NW
	N 52.91o E 157.00o 

	
	
	
	9925/1
	Very fine ash
	163 SW
	N 50.83o E 156.46o

	
	
	
	99-17/2
	Very fine ash
	194 SW 
	N 50.59o E 156.14o

	Ksudach
	 
	 
	
	
	
	

	KSht3
	AD 1907
	 1.5-2
	01534/1
	Fine ash
	98 NNW
	N 52.69o E 157.36o 

	
	
	
	01525/1
	Fine ash
	121 N
	N 52.90o E 157.30o 

	
	
	
	01520/1
	Fine ash
	127 NNW
	N 52.91o E 157.00o 

	KS1
	1800
	 18-19
	98KAM6.2
	Gray c. ash, top
	85 NNW
	N 52.55o E 157.46o

	
	
	
	98KAM6.3
	Yellow c. ash, bottom
	    ""
	""

	
	
	
	98KAM 1.2 
	Gray c. ash
	88 N
	N 52.60o E 157.58o

	
	
	
	01529/5
	Gray c. ash, top
	89 N
	N 52.62o E 157.52o

	
	
	
	01529/5a
	Yellow c. ash, bottom
	  ""
	""

	
	
	
	01520/3
	Gray fine ash
	127 NNW
	N 52.91o E 157.00o

	
	
	
	105M-96/2
	Yellow fine ash
	350 NNE
	N 55.10o E 159.05o

	
	
	
	2004-14/5
	Yellow fine ash
	506 NNE
	N 55.84o E 161.13o

	
	
	
	KS1, Kliuchi
	Yellow fine ash
	550 NNE
	N 56.32o E 160.86o

	
	
	
	99-04/3
	Yellow fine ash
	650 NE
	N 56.79o E 162.78o

	KS2
	6000
	 7-8
	40-02/3
	P. lapilli
	36 E 
	N 51.80o E 158.05o

	
	
	
	98-29/1
	P. lapilli
	75 NNW
	N 52.45o E 157.30o

	
	
	
	98KAM 2.2
	P. lapilli
	90 N
	N 52.63o E 157.48o

	
	
	
	96407/3
	P. lapilli
	120 NE
	N 52.79o E 158.37o

	
	
	
	99004/6
	C. ash
	140 N
	N 53.11o E 157.82o 

	
	
	
	2013/6
	C. ash
	237 NNE
	N 53.86o E 158.54o 

	
	
	
	1053/1
	C. ash
	320 NNE
	N 54.30o E 159.96o 

	
	
	
	2004-16a/1
	C. ash
	508 NE
	N 55.85o E 161.14o 

	
	
	
	3B/6
	C. ash
	730 NNE
	N 57.82o E 162.17o 

	KS3
	6400
	0.5-1
	98KAM 7.3 
	P. lapilli
	35 WNW 
	N 51.87o E 157.05o

	
	
	
	98KAM 7.2
	C. ash, p. lapilli
	""
	""

	Iliinsky
	 
	 
	 
	 
	 
	 

	IL
	4850
	1.2-1.4
	40-02/2
	P. lapilli
	67 ENE
	N 51.80o E 158.05o

	Kurile Lake caldera
	 
	 
	
	
	
	

	KO
	7600
	140-170
	98KAM 7.5
	P. lapilli, c. ash, top
	 50 N
	N 51.87o E 157.05o

	
	
	
	98KAM 7.6
	P. lapilli,  c.ash, middle
	    ""
	""

	
	
	
	98KAM 7.7
	P. lapilli, bottom
	    ""
	""

	
	
	
	99-27/1
	Fine ash
	80 SSW
	N 50.83o E 156.46o

	
	
	
	98KAM 2.1
	Fine ash
	130 NNE
	N 52.63o E 157.48o

	
	
	
	115M-96/2
	Fine ash
	170 NNW
	N 52.99o E 156.15o

	
	
	
	Mag-1
	Very fine ash
	990 NW
	N 59.55° E 150.80°

	
	
	
	CKB-2
	Very fine ash
	1080 NNW
	N 60.75° E 151.88°


Note: Ages are average radiocarbon ages rounded to nearest 50 yrs: tephra ages based on Ponomareva et al. (2007a, b) and Zaretskaya et al. (2007). Volumes include both fall deposits and ignimbrite, as in Ponomareva et al. (2007a,b). In deposit column C.- coarse; P. - pumice. 
