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SM 1 - Sample point coordinates in decimal of degrees (G: Gyp Crater; V = Vent 512 flow; K = Kana'a
flow; B = Bonito flow; AG = Agglutinate; T = Tephra).

Sample Lat(deg) Lon (deg) | Sample Lat(deg) Lon (deg) [ Sample Lat (deg) Lon (deg)
Gl 35.34 11146 | T1 35.27 111.38 | T35 35.34 111.39
G2 35.35 111.46 | T2 35.30 111.35 | T36 35.34 111.40
G3 35.34 111.46 | T3 35.33 111.31 | T37 35.24 111.49
G4 35.35 111.46 | T4 35.27 111.40 | T38 35.30 111.51
G5 35.35 111.46 | TS 35.27 111.40 | T39 35.29 111.53
Vi 35.32 111.41 [ T6 35.28 111.41 | T40 35.30 111.53
V2 35.32 111.41 | T7 35.29 111.40 | T41 35.31 111.53
V3 35.32 111.41 | T8 35.30 111.40 | T42 35.33 111.51
V4 35.32 111.41 [ T9 35.29 111.42 | T43 35.32 111.53
V5 35.32 111.41 | T10 35.28 111.43 | T44 35.33 111.54
V6 35.32 111.41 | T11 35.28 111.42 | T45 35.35 111.55
K1 35.39 111.43 | T12 35.28 111.41 | T46 35.34 111.57
K2 35.39 11143 [ T13 35.27 111.42 | T47 35.37 111.55
K3 35.37 111.47 | T14 35.25 111.42 | T48 35.40 111.51
K4 35.38 111.45 [ T15 35.26 111.44 | T49 35.38 111.45
K5 35.37 11147 | T16 35.26 111.43 | T50 35.39 111.43
B1-1 35.37 111.52 | T17 35.26 111.45 | T51 35.37 111.42
B1-2 35.37 111.51 | T18 35.27 111.46 | T52 35.38 111.41
B1-3 35.37 111.51 | T19 35.27 111.46 | T53 35.38 111.42
B2-1 35.37 111.53 | T20 35.28 111.45 | T54 35.39 111.41
B2-2 35.36 111.51 | T21 35.26 111.53 | T55 35.39 111.39
B3-1 35.37 111.53 | T22 35.28 111.49 | T56 35.40 111.40
B3-2 35.37 111.53 | T23 35.29 111.41 | T57 35.40 111.42
B3-3 35.37 111.52 | T24 35.30 111.46 | TS8 35.40 111.43
B3-4 35.36 111.53 | T25 35.31 111.46 | T59 35.42 111.41
B3-5 35.37 111.52 | T26 35.31 111.43 | T60 35.40 111.46
B3-6 35.37 111.52 | T27 35.32 111.41 | Tel 35.44 111.40
AG1 35.37 111.52 | T28 35.32 111.40 | To4 35.45 111.48
AG2 35.37 111.52 | T29 35.33 111.43 | T65 35.43 111.51
T30 35.34 111.43 | T66 35.43 111.54
T31 35.32 111.40 | T67 35.47 111.50
T32 35.33 111.40 | T68 35.48 111.51
T33 35.34 111.40 [ T69 35.48 111.51
T34 35.34 111.39




SM 2 — Maps showing sample locations from Table SM1. Black circles indicate tephra samples; Black
diamonds indicate lava samples; open black diamonds indicate agglutinate samples.
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SM 3 - Thickness and maximum clast diameter for each tephra unit.

Thickness (cm) Max Clast (mm)

Sample | Unit1 | Unit2 | Unit3 | Unit4 | Unit5 | Unit1 | Unit2 | Unit3 | Unit4 | Unit5
o 41 6| 20 28| - sl 8] 6] 50 sl RO -
T2 31 10| 6| - pll N 12 - pull 2] ol RO -
T3 | R 20 S5 ol O gl RO pull 121 ol R -
B 41 Tl 6| - pll N 16| 6] 211 31 -
IS 50 6| . /0 T sl R 320 6] ol 34| -
T6 | S50 T 6| | sl DI 16 | 2] 22 34 -
T 81 - 4| - 3] 16| 6] 191 20 34
X 91 . 81 91 .33 - pll N 23] 8] ol B 291 34
19 |10 10 -] 10| - pll N 18] |9 ll DR el IR -
Tio | 41 15 N T 19 25| ° 23] 2] 26 22| 34
T ] Dl Rl At IR uull D el IR uall B ll R sl R -
T2 | el R 6| 15 =] sl N 16 | 12 260 ol R -
T3 41 Ol ol R -l 6] ol B 21 -
T4 =22 ol R -l 61 121 20 -
Tis mall Dl IR 16| 12 - uull D ~ 8] 281 281 -
Ti6 | ] Dl Rl At IR uull D - 6] ll R sl R -
17 | 51 .21 5] - ol R -l 6l 281 31 -
T8 | =29 - ol R gl R uall N 24 ol RN -
Ti9 | el S 34 - ol R -l 61 260 el IR -
120 ] L 10| 20 -] - ol R ol N 2] 281 el RO -
T2 = ol I = ol B ol RO el -
T22 | el D I 18] =] - ol R gl R ull R ll B ol RN -
T23 L -] 20| 3] - sl N 81 el N 30 431 -
124 ] S 120 | 10| - ull NS 21 pull R 281 320 . -
T25 | 10 251 . 191 23] - pll NS 24| 2] 371 61 39.
T26 |19 ] 16| 12 22} - ol NS 38| 13 24| 300 . 45
27 | =l sl D el R uall R R wll RO -
T28 | 10 10| -] 20| . 3 201 6] 300 260 39.
T29 | el R 10| 32] 41| ERN gl RO el R 401 40| 40
T30 ] S 10| 44| 4] 421 16| 2] 34| 351 34
T30 IS - 22 ol 29 81 150 el -
132 | el N 12 10 -] - ol el R ull R ll B ol RO -
133 | = ol IR gl R pall ll B el RO -
T34 | el R 7 T 10 151 - gl RO pall R ol N 251 19

T35 -- 717720 - - - T - =




SM 3 - Continued
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SM 4 — Median (Md,) and sorting (c,) for the tephra units.

Md¢ Gy

Sample | Unit1 | Unit2 | Unit3 | Unit4 | Unit5 | Unit1 | Unit2 | Unit3 | Unit4 | Unit5
T .00 01] -12] -09| - sl O 09| 0.7] 091 09| -
T2 ] 09| -] 05| -l6| - all 09] - -1 08| 08] -
T3 -] 08| 06| -] - ol R ol O 0.7] 09| ol RO -
T4 ] 12 01| -1.4] -L.1| - - 09| 04| 12] 1 131 -
TS5 ] -3 01 ) -18) - - - 10| 07] 12 ol R -
T6 ] S 04 - sl 09| 06| ol RO el -
B A -2 -04) -07) -17) - all 09| 05| 10| 08] -
I8 ] -5 -05] -05) -14) - ol IO 09| 06| 11| 09] -
19 ] AT 05 - ol IO 09| 0.7] ll B ol RN -
T | - 22| 03] -l.1} -18)] - sl NN 1.0 06| 12| 12] -
T ] Dl Rl At IR uull D el IR uall B ll R sl R -
T2 - -5 01 -18] - - all 07y 1.0 17} sl R -
Ti3 | el I 01| -L.7] -] - ol R ol 0.7] 09| ol R -
T4 | el I 03| -1.5] ~-15| - ol R ol O 06| 091 06| -
TIS | el B 02| -1.2] -16| - ol R - 06| 11| 06] -
Ti6 | i B 02| | -] uull D - 04| ll R sl R -
17 el I 02| -1.7] -18| - ol R ol 05] 091 07] -
T8 | == 05 -] ol R gl R - Ly ol RN -
T19 | -] 04 -14] -] - ol R ol O 06| 02| ol RN -
T20 | =1 02 15| -] - ol R - 0.7] 11| el IR -
B S wll el Il Al IRRR ol R gl RO pall ol B el RO -
122 = ol I = ol B ol RO el -
123 | 06| -] -1.0} 22| - ol IO 08] - - 10} 06| -
T24 |- -1.0| 07 ]-1.7 | 22 sl NN 1.8 08| 071 091 -
T25 ] 20| -1.5) -1.8| 22| 23| 13 07] 10| 12] 0.7
T26 |- -9 -09) -12) -18| 25| 15 05| 11| 09] 05
127 = ol R gl RO el S ol B ol RO -
T28 | -8 -1} -12) -15| -13] 10| 06| 1.0] 1 1.1] 09
T29 | = - -5 L7 081 - gl R - L1 1.0} ] 1.0
T30 | - 21| 23| -1.7| 20| -1.7] 14| 07] 10| 12] | 1.0
T30 ] 1.8 1O | = ol 09| 06| ol OO el -
132 | el el Il Al IR ol el R ull R ll B ol RO -
133 | el el Il Al IR ol el R ull R ll B ol RO -
134 | =l = -] -6l -1.0] - gl R pall -1 09| 09
T35 - Z s - ~ ~ N - -




SM 4 - Continued




SM 5 — Median grain size vs. sorting diagram for the tephra samples analyzed (modified after Walker,
1971). The gray area indicates the range of values that characterize fallout deposits.
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SM 6 — Isopleth maps (mm) showing the distribution of the maximum clast for units 2 to 5. Solid black
lines represent the isopleths used to determine the column height (i.e., 1.3 and 2.7 cm with average
density of 1500 km/m’, equivalent to 0.8 and 1.6 cm with 2500 kg/m’ density; Carey and Sparks, 1986) ;

dashed lines represent generic isopleths maps.

11117

111°42°
35°33 U2 35%33
N
| %
10 km
P
35°11° 35°11°
111°42° 1LT* 10
111°42° LN W B g
35°33 Unit3 35°33
N
| -
.., /
2 o
b \ \\.“\ _____ ey _};
AN \4.0'1}“’“,:/-;..;;;} :
N . 'za//. "
!
\\‘
10 km
P
35° 1} 35% 112
111°42° 111%11?

10



SM 6 — continued

111° 42
35°.33*

35°11”
111°42°

111°42°
35°33

35°11°
111°42°

113%771*
35233

35011
1e1r

T 11>
35°33°

35%11°
o1

11



12

*¢ J1un o doj oy} pue woyoq oy} & PIJI[[0d

soduwes ©1109s U0 JNO parLIed sasA[eue Sunesrpur doj pue )q ¢ pPue ‘g Jun Jo BLI0dS PAI Pue JIB[q U0 MO PILLIEd SIsA[eue Junedrpur Iz pue qzn Pim (¢ o3 1) syun eiyday :n

‘mopy oyiuog Aq payel [eLdiew deunni3se :ny
‘(¢d pue 7g ‘1€) Mo oyuog g

IMOTJ BRuRy Yy

‘e1) dp :n

MO[J TIGIUDA A

066 6566 0966 1966 1066 1066 1386 | 6586 6586 | 6586 6586 1166 8586 0986 1986 1986 6586 1986 1986 1986 | wng
0 950 €90 190  Sk0  Szo  sc0 | f€€1 O [€T SS0 0 wl L0 10T 10T 0l 1T Il €80 | 101
o 10 0F0 o0 OF0 650 zvo | LYO  €K0 [ SyO L0 80 9¥0  LKO  9K0  8¥0 SYO  SKO  SK0 KO | SOid
oL0 6L0  SLO LU0 oL0 €40  og0 | 8L0 80 |[6L0 080 €80 8L0 80 6L0 S80 LLO 6L0 LLO T8O | O
e 00c 106 bsT 18T 78T  1cz | SOE 0€€ | wI'e  8I'E  pTE  90°€  0TE 9T 0TE T0E 1€ 0I'fE e | %N
96 886 066 S66  L00I  1¢0l  0z0l | €66 086 | L66 986 686 66 886 L86 166 1001 1001 €001 886 | OED
6L 108 1S L0S  ocs  zeg Lo | 6€8  TIS | €68 LI'®  S08  €€8 608 9T  6LL 9S8  SI'8  0€8 P08 | QS
LU0 L0 L10 S10 10 LU0 L10 | LU0 LU0 [ L0 L0 LI'0 LI'0  LI0O LI0 L0 LI'O  LI'O  LI0  LIO | QuAN
0601 S601 60l b6OI 601 Z801 1601 | 1801 1601 [ 6901 T8OI LLOL T8OI L9l €401 THOL 6L0I $90I ZLOl  TLOL | Qo4
0091 bSOl 0591 bSOl €691 z101  secl | TSSL 96'SI | €SI bL'ST €191 6SSI 06SI  89SI  86'SI 0SS 6SSI TOSI  €8SI | oy
1T 08T 6T 081 LLT o1 zg1 | SLT 6L 8T 6Lt LT 6T vLT €T 0L LT LLT 8LT 9T | forp
Wi STLh LeLb Wb LILb TlLb OlLy | OFOr 199V | IS9F  vOLb  8LLY bE9y 969 SL9Y €ULy TS9P T89F 9S9Y L899 | TOIS
1-sn 1-bn dogn magn 1N 9N IKIN | OV 10V | 9€d  s€d  ped  c€d  ced  ed ced 1t eld  Tld 1€

8666 9666 €000l LS66 €666 | LS66 9566 LS66 LS66 SS66 | 8566 LS66 0L'66 LS66 LS66 8566 wng

000 000 000 €10 000 | 6L'1 890 (43! y6'l 0T | 001 48! 000 €Tl 06°1 SI'L 1071
LY0 S¥'0 LEO 90 S¥0 | 0S0 0S50  0S0 6¥'0 6¥'0 8%°0 LY'0 6¥'0 8%°0 LY'0 LY'0 ‘0
180  6L0 080 80 080 160 60 60 060 160 | ¥6°0 1660 ¥60 060 €60 060 o™
Ice ST'e ore 6T’ 9T’ LO€E se'e 60°¢ €0'¢ yle so'¢ 90°¢ LT'E L6'C LOE 90°¢ 0%N
SI'or  sTol 6’6 y1I'01  CI'or | 60°0r  LI'OL 9I'0I <200l €0l | €00l 86’6 Iror 086 68°6 S6'6 oeD
91'8 €8 188 Se8 (4 9’8 €68 LY'8 9L'8 9’8 €C'8 8¢'8 1€°8 8 0€'8 LT3 03N
L0 LTO 81°0 LI'0O  LTO | LT'0O  LTO LT°0 LT°0 LT°0 LT°0 LT°0 LT°0 LT°0 LT°0 LT°0 OUN
¥8°01  T801 ¥CTII1 88'01 6801 | 1801 1601 9801 9801 L0l | 1601 1601 0011 S6'0I 880l €601 024
091 LO9T TL'ST €8°ST 1091 | 80°ST  8I'ST  8I'ST  T6'HI  TOSI | ¥S'ST  T¥'ST €L°ST 0€ST  T1€ST 9¥'ST | OV
£8'1 6L'1 €81 P81 081 L6'1 10¢ 66’1 861 96'1 66’1 66’1 10C L6'1 L6'1 66'1 OLL
€69 80LY VO'LY  L99F COLY | ¥L'SY  SI9F  TO'SY 1SSy €¥SY | STOF  LI9F  9L9F 8TIY 69y €T9¥ to1s

9 12! {91 &} 9 S9) D [39] [€3) 53 LA SA YA €A A IA

“IoyIne urpuodsarIod oy 108IU0d

osea[d ‘saanpacoid [eonkjeue jo sprejap 10 ‘sojdwes eae| pue eiydo) eae[ Ioje1)) JoSuUNS Y} JOJ JUSWI[Q Jofew Y001 ojoym Jo sask[eue 1YX - L NS



SM 8 — Lava flow parameters. Bulk volumes are calculated based on the areal extent and average
thickness of the flows, and converted into DRE (dense rock equivalent) values based on a lava density of
2400 kg/m’ (corresponding to a vesicularity of 14%) and a dense rock density of 2800 kg/m’.

2 . 3
Length (km) Area (km®) | Thickness (m) | Volume DRE (km”)
VentS12 | SO 200 S| 001
Kanaa | 1L} a3l ) 003
Bonito 2.5-3 4.6 20 0.08
Cumulative 0.12

SM 9 — Scoria cone parameters. Bulk volume is estimated based on elevation and morphology of the
edifice, and converted into DRE assuming a bulk density of 1500 kg/m® (corresponding to a deposit
vesicularity of 46%) and a dense rock density of 2800 kg/m”.

WCO (km) 1.6
WCR (m) 500
HCO (m) 300
Hco/w CO 1.2
WCR/W CO 0.3
Volume DRE (km’) | 0.16

SM 10 — Tephra power-law volumes. Bulk volumes are calculated using the power-law (Bonadonna and
Houghton 2005) methods for individual fallout units (1 to 5) and total deposit using the isopach maps in
Fig. 4. The volumes, determined considering different values for the distal limit of the deposit, were used
to build the diagram of Fig.5b.

PL volumes (km3)
Vo  Vioo | Vaoo | Vioo | Vaoo ! Voo

JUnitl 004} 0.04 1 0.05 | 005} 0.05 ; 0.05_
JUnit2 0.06.10.08 1 0.12 1 0.15 017 0.19_
JUnit3 [0.21[0.28170.40 1 0.50 } 0.57 1 0.64_
JUnitd 026 0.40. 11.0:69 1095 ;. 118 1 141
Unit 5 0.17 1 021 1 0.28 1 0.32 1 0.36 | 0.39

Cumulative | 0.74 | 1.0 | 154 | 1.97 | 2.33 | 2.68
Total deposit | 0.82 ] 1.15 | 1.56 | 1.85 | 2.08 | 2.27
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SM 11 — Column height determination
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SM 12 - Volumes DRE of selected basaltic volcanoes. For sources of information, see references
indicated in Fig.8.

Cone Tephra | Lava Total
_SunsetCrater 016 | 024 | 012 | 0.52
_Paricutin 0.07] 041 ] 070 | | 1.18
_ElJorullo 0.09] 020 031 | 0.60
_PuydelaVache 0.02] 0.03] 045 | 0.50
_Tolbachik2 010 0.10 | 024 | 0.44
_CerroNegro 008 013 ] 004 | . 0.26
_Tolbachik1 0.09] 012 ] 003 | 0.24
_Heimaey 0.02] 0.01] 018 | 0.21
Marcath 0.04 ] 0.02] 010 | | 0.16
_Lathrop Wells 0.02] 0.07] 003 | 0.12
SerraGorda 0.03] 0.04] 002 .. 0.09
Croscat 0.01 ] 0.01] 0.01 | | 0.03
_Chinyero 0.001 | 0.01] 0.01 | | 0.03
Red Cones 0.004 0.001 0.01 0.01
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