Supplementary material

Supplementary Fig. 1 Comparison of the volume fraction as a function of the particle size obtained by dynamic imaging analysis (DIA) and laser diffraction techniques in the sample from April 22, 2017. DIA provides narrower distributions slightly skewed toward larger sizes compared to laser diffraction, but the median diameters obtained with the two techniques are within 1% (125–250 μm size fraction) and 11% (250–500 μm size fraction) of one another. These discrepancies could be in part explained by the difference in the size parameter measured: DIA measures dry grain outlines and assumes ellipsoidal shapes, whereas laser diffraction measures the scattering of light due to (assumed) spherical grains that have been dispersed in water.

[bookmark: _Hlk146552766]Supplementary Table 1. Summary of the characteristics of the six components identified in the twenty samples and used for componentry analysis.
	Category
	Description

	[bookmark: _Hlk159435427]Juvenile
	Glossy appearance and semi-vesicular. Translucent-transparent and/or black in color.

	Red Juvenile
	Semi-vesicular, glossy, or dull. Red in color.

	Lithics
	Dull, opaque luster. Identical in character to the deposits of older eruptive episodes at the volcano, and from other basement rocks. 

	Recycled
	Dull-opaque-like appearance, round edges. Sometimes presence of clay or oxidation of surface. Translucent-transparent and/or black in color.

	Hydrothermal
	Based on color and luster (including metallic luster, sulfide minerals, white color that is characteristic of gypsum and anhydrite). 

	Crystals
	Free crystals, inferred to be of juvenile or lithic origin.

	Aggregates
	Clumps of smaller grains, inferred to be preserved remnants of primary aggregation during plume transport. 



[bookmark: _Ref170742299]

Supplementary Table 2. Major elements compositions of the groundmass glass of juvenile particles from explosions on Aug 4, 2017, April 22, 2017, and Feb 11, 2019, at Poás. For each eruption, the number in the spot name refers to a specific juvenile grain (6 to 7 grains per explosion), and the letter to a spot on that grain (2 spots on each grain). For the juvenile material of the 1955 eruption, spots were collected on seven fragments from a single, crushed bomb. Whole rock (WR), XRF data collected on bombs from the 1955 eruption (Prosser and Carr, 1987; de Moor et al. 2019) and the April 22, 2017, eruption (de Moor et al. 2019) are also provided. 
The counting time was 20 s for K ka, 30 s for Si ka, Al ka, Fe ka, 40 s for Na ka, Ca ka, 45 s for Mn ka, 100 s for Cl ka, 160 s for S ka, 180 s for Mg ka, and 200 s for Ti ka, P ka.  The off-peak counting time was 12 s for K ka, 30 s for Mn ka, 40 s for S ka, and 50 s for Cl ka, Ti ka, P ka.  Off Peak correction method was Linear for K ka, Mn ka, S ka, Cl ka, Ti ka, and Exponential for P ka.  The standards were TiO2 synthetic for Ti ka, MnO synthetic for Mn ka, NBS K-412 mineral glass for Mg ka, Al ka, Fe ka, NBS K-411 mineral glass for Ca ka, Ca10(PO4)6Cl2 (halogen corrected) for Cl ka, P ka, Obsidian CAMM 66 for Si ka, Nepheline (partial anal.) for Na ka, Orthoclase MAD-10 for K ka, and Pyrite UC # 21334 for S ka.
Values for all are normalized to 100 wt.%.
	Spot name
	Na2O
	SiO2 
	 K2O 
	Al2O3
	 FeO 
	 MgO 
	 CaO 
	 MnO 
	   S 
	  Cl 
	TiO2 
	P2O5 
	EMPA Totals

	08/04/16-1a
	3.18
	61.15
	2.38
	13.43
	9.43
	2.81
	5.68
	0.18
	0.01
	0.18
	1.3
	0.27
	98.24

	08/04/16-1b
	4.59
	59.72
	1.93
	15.69
	8
	1.97
	6.32
	0.16
	0.01
	0.16
	1.2
	0.26
	99.65

	08/04/16-2a
	3.53
	61.43
	2.73
	13.77
	8.67
	2.25
	5.74
	0.17
	0.01
	0.16
	1.22
	0.32
	97.26

	08/04/16-2b
	4.13
	61.26
	1.82
	14.91
	7.72
	2.23
	6.12
	0.17
	0.01
	0.14
	1.18
	0.30
	97.41

	08/04/16-3a
	3.36
	57.81
	1.88
	14.02
	10.39
	3.58
	6.99
	0.21
	0.01
	0.15
	1.33
	0.27
	98.44

	 08/04/16-3b
	3.39
	57.52
	1.85
	14.41
	10.39
	3.55
	6.96
	0.21
	0.01
	0.14
	1.3
	0.27
	98.96

	08/04/16-4a
	2.68
	61.5
	2.36
	14.02
	9.1
	2.52
	5.77
	0.19
	0.01
	0.19
	1.37
	0.30
	97.69

	 08/04/16-4b
	3.54
	61.06
	2.29
	13.61
	9.27
	2.49
	5.78
	0.19
	0
	0.19
	1.3
	0.29
	97.71

	08/04/16-5a
	2.99
	57.44
	1.86
	14.44
	10.66
	3.63
	7.04
	0.21
	0.01
	0.14
	1.3
	0.27
	98.61

	 08/04/16-5b
	3.54
	57.92
	1.98
	14.35
	10.15
	3.43
	6.75
	0.2
	0.01
	0.12
	1.3
	0.27
	98.56

	08/04/16-6a
	3.26
	57.73
	1.88
	14.4
	10.3
	3.48
	6.98
	0.2
	0.01
	0.13
	1.35
	0.27
	98.44

	 08/04/16-6b
	3.03
	57.95
	1.93
	13.95
	10.67
	3.52
	7
	0.21
	0
	0.13
	1.32
	0.27
	98.02

	04/22/17-1a
	3.02
	68.52
	3.59
	13.6
	5.71
	0.89
	3.03
	0.14
	0.01
	0.14
	0.95
	0.39
	97.93

	04/22/17-1b
	3.34
	68.18
	3.6
	13.66
	5.73
	0.9
	3.03
	0.14
	0
	0.21
	0.87
	0.34
	98.21

	04/22/17-2a
	3.26
	68.82
	3.68
	13.2
	5.7
	0.81
	2.86
	0.14
	0
	0.19
	0.96
	0.38
	97.82

	04/22/17-2b
	3.33
	67.64
	3.72
	13.78
	5.99
	0.88
	3.05
	0.15
	0
	0.11
	0.92
	0.41
	98.25

	04/22/17-3a
	3.87
	67.01
	3.57
	13.98
	5.84
	0.9
	3.19
	0.14
	0.01
	0.23
	0.91
	0.35
	98.44

	04/22/17-3b
	3.88
	67.3
	3.12
	14.01
	5.78
	0.89
	3.46
	0.14
	0
	0.14
	0.88
	0.4
	98.31

	04/22/17-4a
	3.4
	66.7
	3.47
	13.09
	6.8
	1.06
	3.42
	0.19
	0.01
	0.33
	0.89
	0.64
	98.07

	04/22/17-4b
	3.48
	67.86
	3.54
	13.99
	5.09
	0.73
	3.66
	0.13
	0
	0.19
	0.87
	0.47
	97.81

	04/22/17-5a
	3.56
	67.29
	3.37
	13.95
	5.65
	1.15
	3.45
	0.14
	0
	0.16
	0.87
	0.41
	97.96

	04/22/17-5b
	3.73
	66.94
	3.29
	13.98
	5.77
	1.14
	3.52
	0.16
	0
	0.2
	0.88
	0.39
	99.05

	04/22/17-6a
	2.99
	67.29
	3.31
	13.75
	6.04
	1.22
	3.66
	0.16
	0
	0.27
	0.91
	0.4
	97.92

	04/22/17-6b
	2.63
	68.64
	3.4
	14.05
	5.38
	1.05
	3.35
	0.15
	0.01
	0.23
	0.83
	0.3
	98.24

	04/22/17-7a
	3.74
	68.84
	3.71
	13.32
	5.3
	0.81
	2.83
	0.13
	0
	0.17
	0.9
	0.25
	97.19

	04/22/17-7b
	3.38
	67.41
	3.31
	14.28
	5.79
	0.76
	3.51
	0.14
	0
	0.19
	0.87
	0.35
	98.87

	02/11/19-1a
	3.99
	62.43
	3.58
	14.82
	6.48
	2.08
	4.16
	0.14
	0
	0.18
	1.48
	0.67
	97.72

	02/11/19-1b
	3.86
	62.53
	3.73
	14.56
	6.67
	2.14
	4.05
	0.13
	0
	0.17
	1.48
	0.66
	98.43

	02/11/19-2b
	4.56
	62.42
	3.47
	14.4
	6.38
	2.2
	4.1
	0.13
	0
	0.15
	1.49
	0.7
	98.44

	02/11/19-2b
	3.75
	62.31
	3.54
	14.91
	6.67
	2.26
	4.08
	0.13
	0
	0.18
	1.48
	0.71
	98.38

	02/11/19-3a
	3.97
	62.47
	3.8
	14.67
	6.57
	2.05
	4.04
	0.12
	0
	0.11
	1.48
	0.7
	98.67

	02/11/19-3b
	3.73
	63.08
	3.68
	14.53
	6.12
	2.23
	4.12
	0.14
	0
	0.16
	1.52
	0.67
	98.69

	02/11/19-4a
	3.88
	63.06
	3.54
	14.81
	6.21
	2.03
	4
	0.13
	0
	0.15
	1.5
	0.68
	98.73

	02/11/19-4b
	4.17
	62.16
	3.34
	14.64
	6.88
	2.09
	4.27
	0.14
	0
	0.18
	1.43
	0.68
	97.91

	02/11/19-5a
	4.72
	61.75
	3.22
	15.23
	6.25
	2.01
	4.49
	0.13
	0
	0.18
	1.38
	0.64
	99.07

	02/11/19-5b
	3.84
	62.82
	3.41
	14.74
	6.47
	2.14
	4.17
	0.12
	0
	0.19
	1.45
	0.67
	98.74

	02/11/19-6a
	4.72
	61.71
	3.31
	14.72
	6.65
	2.21
	4.23
	0.13
	0.01
	0.17
	1.46
	0.67
	98.1

	02/11/19-6b
	4.26
	62.52
	3.41
	15.15
	6.05
	2.09
	4.05
	0.14
	0
	0.16
	1.46
	0.7
	96.42

	1955-a
	3.62
	57.9
	1.8
	14.65
	9.92
	3.51
	6.75
	0.19
	0.01
	0.14
	1.26
	0.25
	99.61

	1955-b
	3.43
	57.63
	1.78
	14.86
	9.96
	3.63
	6.91
	0.19
	0.01
	0.13
	1.24
	0.25
	98.95

	1955-c
	3.46
	57.86
	1.86
	14.38
	10.15
	3.57
	6.89
	0.2
	0
	0.13
	1.27
	0.24
	97.44

	1955-d
	3.67
	58.06
	1.75
	14.36
	10.06
	3.43
	6.83
	0.19
	0.01
	0.12
	1.29
	0.24
	98.1

	1955-e
	3.38
	57.6
	1.82
	15.05
	10
	3.5
	6.81
	0.18
	0
	0.13
	1.27
	0.25
	98.48

	1955-f
	3.17
	57.71
	1.71
	14.92
	10.04
	3.67
	6.93
	0.2
	0
	0.13
	1.29
	0.25
	99.57

	1955-g
	3.46
	57.62
	1.83
	14.94
	9.84
	3.6
	6.91
	0.19
	0
	0.13
	1.25
	0.24
	98.65

	1955 WR –P&C 1987
	2.97
	54.3
	1.03
	18.07
	8.65
	4.75
	9.15
	0.15
	-
	-
	0.8
	0.13
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1955 WR
	2.98
	54.57
	1.04
	18.83
	8.22
	4.35
	8.93
	0.15
	-
	-
	0.79
	0.14
	
	

	PO161115R1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2017 – WR
	3.15
	57.29
	1.6
	17.83
	7.71
	3.52
	7.79
	0.16
	-
	-
	0.74
	0.21
	
	

	PO170425R6
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2017 – WR
	3.15
	57.54
	1.62
	17.83
	7.62
	3.42
	7.75
	0.16
	-
	-
	0.73
	0.2
	
	

	PO170425R4
	
	
	
	
	
	
	
	
	
	
	
	
	
	






Supplementary Fig. 2 Juvenile particles of ash from three eruptions on August 4, 2016, April 22, 2017, and February 11, 2019. The grains are microlite rich and on August 4, 2016 some of the grains appear to be more microlite rich than the other eruptions. The dominant micro-phenocryst and phenocrysts are plagioclase, pyroxene and oxides. We analyzed the glass on some of these particles with EMPA.

 Supplementary Fig. 3 Harker diagrams of whole rock and groundmass glass composition of juvenile magma from explosions at Poás in 1955, August 4, 2016, April 22, 2017, and February 11, 2019. Groundmass glass composition were obtained by electronic microprobe in this study whereas whole rock compositions were obtained by x-ray fluorescence by Prosser and Carr (1987, scoria from 1955 eruption) and de Moor et al. (2019, scoria from 1955 and bombs from 2017). Oxides amounts are normalized to 100%.

Supplementary Fig. 4 Example of the cumulative number density of particles greater for three samples, one for each group identified based on size. The distribution of the sample from group 1 (blue) has been fitted using a power law (straight line on this log-log plot) in four sections (2–32 μm, 32–63 μm, 63–125 μm, and 125–250 μm) to obtain the fractal dimension (absolute value of the slope) of each of this section and then calculate the average and standard deviation of the fractal dimension.


Supplementary Table 3. Median grain diameter, average fractal dimension over the range 2–250 μm, and standard deviation of the fractal dimension (see Supplementary Fig. 2). The median grain size corresponds to the 50 percentiles on the cumulative curve (magenta horizontal line on Fig. 6d)
	Explosion date
(M/D/Y)
	Median grain size (μm)
	Average fractal dimension
	Standard deviation of slopes

	August 4, 2016
	48
	3.52
	0.56

	April 7, 2017
	211
	2.49
	0.26

	April 10, 2017
	42
	4.17
	0.92

	April 14, 2017
	137
	2.65
	0.22

	April 15, 2017
	149
	2.74
	0.45

	April 19, 2017
	242
	2.47
	0.28

	April 20, 2017
	37
	4.05
	0.68

	April 22, 2017
	370
	2.59
	0.05

	May 9,2017
	317
	2.12
	0.21

	June 11, 2017
	63
	2.93
	0.57

	August 30, 2017
	22
	5.52
	4.42

	September 13, 2017
	130
	2.95
	0.79

	October 30, 2017
	23
	4.45
	3.02

	February 8, 2019
	16
	6.15
	1.28

	February 11, 2019
	24
	5.92
	2.29

	February 12, 2019
	18
	5.55
	1.43

	February 14, 2019
	16
	6.18
	3.66

	March 7, 2019
	19
	5.74
	1.28

	March 18, 2019
	21
	5.18
	0.90

	April 30, 2019
	20
	5.23
	0.91
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[bookmark: _Ref170741281]Supplementary Table 4. Componentry data.
	Explosion date
	Weighted average componentry
	 
	32–63 μm componentry
Volume fraction
	 

	(M/D/Y)
	Juvenile
	Lithics
	Recycled
	Hydrothermal
	Crystals
	Aggregates
	Red
	Juvenile
	Lithics
	Recycled
	Hydrothermal
	Crystals
	Aggregates
	Red

	August 4, 2016
	0.17
	0.06
	0.13
	0.64
	0.00
	0.00
	0.00
	0.21
	0.01
	0.15
	0.63
	0.00
	0.00
	0.00

	April 7, 2017
	0.12
	0.29
	0.16
	0.43
	0.00
	0.00
	0.00
	0.22
	0.03
	0.37
	0.38
	0.00
	0.00
	0.00

	April 10, 2017
	0.19
	0.06
	0.35
	0.35
	0.05
	0.00
	0.00
	0.21
	0.00
	0.47
	0.30
	0.02
	0.00
	0.00

	April 14, 2017
	0.35
	0.14
	0.32
	0.17
	0.00
	0.00
	0.01
	0.51
	0.00
	0.46
	0.03
	0.00
	0.00
	0.00

	April 15, 2017
	0.24
	0.20
	0.35
	0.19
	0.00
	0.00
	0.01
	0.40
	0.00
	0.52
	0.07
	0.00
	0.00
	0.00

	April 19, 2017
	0.18
	0.34
	0.20
	0.26
	0.00
	0.00
	0.01
	0.25
	0.00
	0.69
	0.06
	0.00
	0.00
	0.00

	April 20, 2017
	0.21
	0.02
	0.66
	0.09
	0.01
	0.00
	0.00
	0.14
	0.00
	0.78
	0.07
	0.01
	0.00
	0.00

	April 22, 2017
	0.71
	0.09
	0.15
	0.05
	0.01
	0.00
	0.00
	0.72
	0.00
	0.23
	0.05
	0.00
	0.00
	0.00

	May 9,2017
	0.72
	0.08
	0.14
	0.05
	0.01
	0.00
	0.00
	0.62
	0.02
	0.35
	0.02
	0.00
	0.00
	0.00

	June 11, 2017
	0.32
	0.10
	0.45
	0.10
	0.00
	0.02
	0.03
	0.25
	0.01
	0.70
	0.04
	0.00
	0.00
	0.00

	August 30, 2017
	0.46
	0.01
	0.52
	0.00
	0.01
	0.00
	0.00
	0.43
	0.00
	0.56
	0.00
	0.01
	0.00
	0.00

	September 13, 2017
	0.70
	0.05
	0.18
	0.05
	0.01
	0.00
	0.01
	0.60
	0.00
	0.40
	0.00
	0.00
	0.00
	0.00

	October 30, 2017
	0.28
	0.01
	0.68
	0.01
	0.00
	0.02
	0.00
	0.26
	0.00
	0.73
	0.01
	0.00
	0.00
	0.00

	February 8, 2019
	0.23
	0.01
	0.70
	0.06
	0.00
	0.00
	0.00
	0.21
	0.01
	0.73
	0.05
	0.00
	0.00
	0.00

	February 11, 2019
	0.23
	0.00
	0.68
	0.08
	0.01
	0.00
	0.00
	0.21
	0.00
	0.71
	0.07
	0.01
	0.00
	0.00

	February 12, 2019
	0.24
	0.00
	0.68
	0.08
	0.00
	0.00
	0.00
	0.24
	0.00
	0.69
	0.07
	0.00
	0.00
	0.00

	February 14, 2019
	0.30
	0.00
	0.69
	0.01
	0.00
	0.00
	0.00
	0.28
	0.00
	0.72
	0.00
	0.00
	0.00
	0.00

	March 7, 2019
	0.34
	0.00
	0.62
	0.02
	0.01
	0.00
	0.00
	0.31
	0.00
	0.67
	0.01
	0.01
	0.00
	0.00

	March 18, 2019
	0.33
	0.01
	0.58
	0.01
	0.05
	0.03
	0.00
	0.33
	0.00
	0.62
	0.00
	0.05
	0.00
	0.00

	April 30, 2019
	0.29
	0.01
	0.56
	0.03
	0.10
	0.01
	0.00
	0.27
	0.00
	0.60
	0.02
	0.11
	0.00
	0.00





Supplementary Table 4.1. Continuation of componentry
	Explosion date
	63–125 μm componentry
Volume fraction
	 
	125–250 μm componentry
Volume fraction
	 

	(M/D/Y)
	Juvenile
	Lithics
	Recycled
	Hydrothermal
	Crystals
	Aggregates
	Red
	Juvenile
	Lithics
	Recycled
	Hydrothermal
	Crystals
	Aggregates
	Red

	August 4, 2016
	0.06
	0.11
	0.11
	0.71
	0.00
	0.00
	0.00
	0.05
	0.23
	0.06
	0.65
	0.00
	0.00
	0.00

	April 7, 2017
	0.16
	0.16
	0.12
	0.54
	0.00
	0.00
	0.00
	0.11
	0.35
	0.11
	0.43
	0.00
	0.00
	0.00

	April 10, 2017
	0.15
	0.17
	0.17
	0.41
	0.09
	0.00
	0.00
	0.12
	0.15
	0.06
	0.53
	0.13
	0.00
	0.00

	April 14, 2017
	0.30
	0.05
	0.42
	0.20
	0.01
	0.00
	0.02
	0.35
	0.15
	0.22
	0.23
	0.01
	0.00
	0.03

	April 15, 2017
	0.24
	0.06
	0.49
	0.19
	0.00
	0.00
	0.02
	0.25
	0.08
	0.37
	0.29
	0.00
	0.00
	0.02

	April 19, 2017
	0.31
	0.20
	0.12
	0.35
	0.00
	0.00
	0.02
	0.18
	0.40
	0.12
	0.29
	0.01
	0.00
	0.01

	April 20, 2017
	0.41
	0.02
	0.38
	0.16
	0.01
	0.00
	0.02
	0.58
	0.08
	0.15
	0.17
	0.00
	0.00
	0.02

	April 22, 2017
	0.77
	0.01
	0.11
	0.06
	0.05
	0.00
	0.01
	0.79
	0.05
	0.10
	0.04
	0.02
	0.00
	0.01

	May 9,2017
	0.77
	0.02
	0.15
	0.05
	0.00
	0.00
	0.01
	0.78
	0.07
	0.08
	0.06
	0.01
	0.00
	0.01

	June 11, 2017
	0.47
	0.16
	0.08
	0.20
	0.00
	0.00
	0.09
	0.36
	0.29
	0.15
	0.14
	0.00
	0.01
	0.04

	August 30, 2017
	0.70
	0.03
	0.23
	0.01
	0.00
	0.00
	0.03
	0.71
	0.04
	0.23
	0.01
	0.00
	0.00
	0.01

	September 13, 2017
	0.71
	0.04
	0.18
	0.05
	0.01
	0.00
	0.02
	0.75
	0.05
	0.10
	0.08
	0.01
	0.00
	0.01

	October 30, 2017
	0.51
	0.03
	0.44
	0.01
	0.00
	0.00
	0.01
	0.38
	0.14
	0.15
	0.00
	0.02
	0.30
	0.00

	February 8, 2019
	0.42
	0.03
	0.42
	0.14
	0.00
	0.00
	0.00
	0.34
	0.04
	0.34
	0.28
	0.00
	0.00
	0.00

	February 11, 2019
	0.51
	0.04
	0.16
	0.25
	0.00
	0.00
	0.03
	0.29
	0.21
	0.12
	0.38
	0.00
	0.00
	0.00

	February 12, 2019
	0.24
	0.02
	0.54
	0.20
	0.00
	0.00
	0.00
	0.33
	0.12
	0.28
	0.23
	0.03
	0.00
	0.00

	February 14, 2019
	0.48
	0.02
	0.39
	0.10
	0.00
	0.00
	0.01
	0.31
	0.12
	0.45
	0.11
	0.00
	0.00
	0.00

	March 7, 2019
	0.55
	0.01
	0.41
	0.02
	0.00
	0.00
	0.01
	0.13
	0.22
	0.37
	0.07
	0.05
	0.15
	0.00

	March 18, 2019
	0.42
	0.05
	0.42
	0.09
	0.00
	0.00
	0.02
	0.20
	0.14
	0.45
	0.06
	0.02
	0.11
	0.01

	April 30, 2019
	0.56
	0.11
	0.27
	0.04
	0.00
	0.00
	0.01
	0.37
	0.22
	0.23
	0.08
	0.00
	0.05
	0.05





Supplementary Table 4.2. Continuation of componentry
	Explosion date 
	250–500 μm componentry
Volume fraction
	 
	500–1000 μm componentry
Volume fraction
	 

	(M/D/Y)
	Juvenile
	Lithics
	Recycled
	Hydrothermal
	Crystals
	Aggregates
	Red
	Juvenile
	Lithics
	Recycled
	Hydrothermal
	Crystals
	Aggregates
	Red

	August 4, 2016
	0.04
	0.3
	0.05
	0.6
	0.00
	0.00
	0.01
	0.00
	0.18
	0.18
	0.64
	0.00
	0.00
	0.00

	April 7, 2017
	0.08
	0.41
	0.12
	0.39
	0.00
	0.00
	0.00
	0.07
	0.43
	0.07
	0.43
	0.00
	0.00
	0.00

	April 10, 2017
	0.10
	0.22
	0.08
	0.60
	0.00
	0.00
	0.00
	0.05
	0.31
	0.07
	0.51
	0.00
	0.06
	0.00

	April 14, 2017
	0.19
	0.36
	0.13
	0.29
	0.00
	0.00
	0.02
	0.14
	0.47
	0.08
	0.28
	0.01
	0.00
	0.02

	April 15, 2017
	0.15
	0.48
	0.15
	0.19
	0.01
	0.00
	0.02
	0.08
	0.63
	0.06
	0.21
	0.00
	0.00
	0.02

	April 19, 2017
	0.16
	0.44
	0.09
	0.28
	0.01
	0.01
	0.02
	0.07
	0.51
	0.09
	0.31
	0.00
	0.01
	0.02

	April 20, 2017
	0.58
	0.16
	0.08
	0.17
	0.01
	0.00
	0.01
	0.14
	0.45
	0.20
	0.21
	0.00
	0.00
	0.00

	April 22, 2017
	0.73
	0.11
	0.09
	0.05
	0.01
	0.00
	0.00
	0.66
	0.13
	0.15
	0.04
	0.01
	0.00
	0.00

	May 9,2017
	0.76
	0.09
	0.05
	0.06
	0.02
	0.00
	0.00
	0.68
	0.14
	0.11
	0.06
	0.01
	0.00
	0.00

	June 11, 2017
	0.35
	0.16
	0.15
	0.12
	0.01
	0.20
	0.02
	0.29
	0.39
	0.04
	0.05
	0.00
	0.22
	0.01

	August 30, 2017
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	September 13, 2017
	0.76
	0.07
	0.06
	0.09
	0.01
	0.00
	0.01
	0.71
	0.14
	0.07
	0.06
	0.01
	0.00
	0.01

	October 30, 2017
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	February 8, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	February 11, 2019
	0.13
	0.16
	0.13
	0.50
	0.00
	0.05
	0.03
	0.00
	0.21
	0.03
	0.69
	0.00
	0.03
	0.03

	February 12, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	February 14, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	March 7, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	March 18, 2019
	0.03
	0.15
	0.07
	0.01
	0.01
	0.73
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.99
	0.00

	April 30, 2019
	0.22
	0.34
	0.12
	0.03
	0.01
	0.25
	0.03
	0.01
	0.10
	0.01
	0.00
	0.00
	0.88
	0.00





Supplementary Table 4.3. Continuation of componentry
	Explosion date 
	1000–2000 μm componentry
Volume fraction
	 
	>2000 μm componentry
Volume fraction
	 

	(M/D/Y)
	Juvenile
	Lithics
	Recycled
	Hydrothermal
	Crystals
	Aggregates
	Red
	Juvenile
	Lithics
	Recycled
	Hydrothermal
	Crystals
	Aggregates
	Red

	August 4, 2016
	0.00
	0.00
	0.00
	1.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	April 7, 2017
	0.01
	0.41
	0.09
	0.47
	0.00
	0.03
	0.00
	0.00
	0.20
	0.20
	0.60
	0.00
	0.00
	0.00

	April 10, 2017
	0.08
	0.22
	0.03
	0.56
	0.00
	0.11
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	April 14, 2017
	0.08
	0.34
	0.24
	0.32
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	April 15, 2017
	0.00
	0.64
	0.00
	0.35
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	April 19, 2017
	0.02
	0.58
	0.04
	0.34
	0.00
	0.01
	0.02
	0.05
	0.53
	0.00
	0.37
	0.00
	0.05
	0.00

	April 20, 2017
	0.16
	0.36
	0.12
	0.32
	0.00
	0.00
	0.04
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	April 22, 2017
	0.60
	0.20
	0.12
	0.08
	0.00
	0.00
	0.00
	0.47
	0.27
	0.19
	0.06
	0.00
	0.00
	0.02

	May 9,2017
	0.71
	0.13
	0.08
	0.07
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	June 11, 2017
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	August 30, 2017
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	September 13, 2017
	0.72
	0.15
	0.06
	0.06
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	October 30, 2017
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	February 8, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	February 11, 2019
	0.00
	0.00
	0.00
	1.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	February 12, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	February 14, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	March 7, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	March 18, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	April 30, 2019
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00




Supplementary Fig 5. A) Median grain diameter (µm) versus lake configuration. B) Average fractal dimension versus lake configuration. Both figures show no correlation between lake configuration, median grain size and average fractal dimension.

