



[image: agu_pubart-white_reduced]
manuscript submitted to Geochemistry, Geophysics, Geosystems
Supporting Information for
Methane Plume Emissions Associated with Puget Sound Faults 
in the Cascadia Forearc
H. Paul Johnson1, Susan G. Merle2, Tor A. Bjorklund1, Susan L. Hautala1, Tamara Baumberger2,  Sharon L. Walker3, Junzhe Liu1, Nicholas D. Ward1, 4, Chenyu Wang1, 
1School of Oceanography, University of Washington, Seattle, WA, 98105, USA. 2Cooperative Institute for Marine Ecosystem Resources Studies - Oregon State University, and NOAA PMEL Earth Ocean Interactions Program, Newport, OR, 97365, USA.  3NOAA/Pacific Marine Environmental Lab, 7600 Sand Point Way NE, Seattle, WA 98115, USA, 4Coastal Sciences Division, Pacific Northwest National Laboratory, Sequim, WA, 98382, USA.

Contents of this file 

Figure S1
Tables S1 to S4 

Additional Supporting Information

Introduction 
· Supplemental Figure S1 is an index figure of the Puget Sound Basin, showing key place names and the geographic division into the 4 sub-basins used in the text.
· Supplemental Tables 1 – 4 are the tables listing the chemistry from Niskin bottle samples from cruises RC0019 and RC0038 as discussed in the Methods section in the text.




Supplemental Figure S1- Geographic Index and Location Name Map showing key 
features within the Puget Sound Basin.  Dashed while boxes delineated the 5 main basins.  Red triangles are the water wells and hot springs with helium-3 anomalies from McCrory et al 2016.  Yellow circles area plume sites.
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Supplemental Table 1 - Nutrient Analyses for CTD samples from cruise RC0019 at 
Kingston Arch vent field

	 
	 
	 
	 
	 
	Calculated Values [mM]
	 
	 

	Seq#
	Bottle#
	Depth
	[ PO4 ]
	[ Si(OH)4 ]
	[ NO3 ]
	[ NO2 ]
	[ NH4 ]

	19
	chk
	 
	2.26
	83.99
	27.20
	2.26
	2.26

	22
	blk
	 
	0.00
	0.04
	0.06
	0.00
	0.00

	1
	actual
	 
	2.25
	84.00
	27.00
	2.25
	2.25

	23
	 
	 
	 
	 
	 
	 
	 

	24
	1759
	0
	0.70
	21.07
	6.25
	0.03
	1.05

	25
	1769
	3
	0.29
	14.14
	0.58
	0.02
	0.34

	26
	1749
	3
	0.83
	22.41
	6.78
	0.03
	1.10

	28
	1733
	50
	2.20
	52.18
	24.29
	0.43
	1.07

	29
	1757
	50
	2.09
	46.38
	22.40
	0.32
	1.58

	30
	1741
	50
	2.11
	46.89
	22.52
	0.34
	2.00

	31
	1767
	50
	2.10
	47.44
	22.33
	0.33
	1.90

	32
	1747
	75
	2.03
	43.73
	21.46
	0.30
	2.08

	33
	1739
	85
	2.07
	45.08
	21.69
	0.32
	1.81

	34
	1765
	90
	2.05
	43.77
	21.47
	0.31
	1.67

	35
	1731
	100
	2.15
	48.68
	23.25
	0.29
	1.62

	36
	1755
	100
	2.07
	44.40
	21.36
	0.31
	1.65

	37
	1763
	120
	2.03
	43.16
	21.24
	0.31
	1.75

	38
	1729
	129
	2.14
	47.73
	22.79
	0.31
	1.51

	39
	1737
	130
	2.04
	45.16
	21.40
	0.31
	2.18

	40
	1745
	135
	2.06
	43.06
	21.18
	0.33
	2.03

	41
	1735
	139
	2.08
	43.92
	21.40
	0.32
	2.14

	42
	1761
	147
	2.04
	42.77
	21.28
	0.31
	1.40

	43
	1753
	150
	2.01
	42.01
	20.83
	0.30
	2.10

	44
	1743
	160
	2.11
	42.56
	21.24
	0.33
	1.98

	45
	1751
	176
	2.00
	42.00
	20.82
	0.31
	1.39







Supplemental Table 2 - Nutrient Analyses for CTD and ROV Niskin bottle samples from cruise RC0038 at the Alki Point vent field.


	 
	 
	 
	 
	 
	 
	Calculated Values [mM]
	 
	 

	Seq#
	Bottle#
	Sample ID
	Depth, m
	[ PO4 ]
	[ Si(OH)4 ]
	[ NO3 ]
	[ NO2 ]
	[ NH4 ]

	19
	chk
	 
	 
	1.77
	66.64
	21.18
	1.73
	1.70

	22
	blank
	 
	 
	0.01
	0.02
	0.01
	0.00
	0.00

	25
	actual
	 
	 
	1.75
	66.00
	21.00
	1.75
	1.75

	23
	 
	 
	 
	 
	 
	 
	 
	 

	24
	302
	Alki Point
	3
	2.68
	56.20
	28.10
	0.11
	0.29

	25
	295
	Alki Point
	20
	2.68
	56.31
	28.21
	0.11
	0.19

	26
	293
	Alki Point
	35
	2.71
	56.42
	28.19
	0.11
	0.10

	27
	287
	Alki Point
	50
	2.70
	55.53
	28.38
	0.10
	0.01

	28
	283
	Alki Point
	65
	2.69
	55.27
	28.47
	0.14
	0.15

	29
	280
	Alki Point
	80
	2.70
	55.92
	28.49
	0.15
	0.16

	30
	278
	Alki Point
	95
	2.69
	56.03
	28.41
	0.15
	0.16

	31
	275
	Alki Point
	111
	2.63
	55.37
	28.40
	0.18
	0.20

	32
	271
	Alki Point
	125
	2.66
	55.56
	28.62
	0.18
	0.20

	33
	269
	Alki Point
	140
	2.68
	55.22
	28.19
	0.25
	0.31

	34
	266
	Alki Point
	155
	2.69
	55.52
	28.67
	0.18
	0.20

	35
	 
	Alki Point
	 
	 
	 
	 
	 
	 

	36
	196
	Alki Point
	3
	2.71
	55.98
	28.34
	0.12
	0.10

	37
	194
	Alki Point
	15
	2.69
	55.97
	28.41
	0.14
	0.02

	38
	192
	Alki Point
	110
	2.70
	55.65
	28.59
	0.16
	0.04

	39
	190
	Alki Point
	125
	2.71
	55.45
	28.62
	0.18
	0.17

	40
	188
	Alki Point
	140
	2.68
	55.16
	28.65
	0.20
	0.15

	41
	186
	Alki Point
	156
	2.67
	55.51
	28.65
	0.20
	0.16

	42
	 
	 
	 
	 
	 
	 
	 
	 

	43
	298
	ROV-01
	 
	2.75
	55.38
	28.88
	0.21
	0.31

	44
	300
	ROV-01
	 
	2.71
	55.30
	28.59
	0.23
	0.26

	45
	 
	 
	 
	 
	 
	 
	 
	 

	46
	168
	ROV-02
	 
	2.79
	55.26
	28.59
	0.20
	0.32

	47
	170
	ROV-02
	 
	2.77
	55.03
	28.66
	0.19
	0.27

	48
	 
	 
	 
	2.93
	54.98
	28.72
	0.20
	0.49

	49
	176
	ROV-03
	 
	2.91
	54.84
	28.71
	0.20
	0.49







Supplemental Table 3-Helium Isotope Analyses for CTD and ROV samples from cruises  RC0019 and RC0038 at Kingston Arch vent  and Alki Point vent fields respectively.  See text for discussion.
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Supplemental Table 4 – Parameters for the  Los Gatos Research CH4 Carbon Analyzer,  with precision, accuracy and calibration specifications adapted from the supplier data sheet.
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Sample Location Depth R/Ra 5°He He

m %t1lo x10® (ccSTP/g) £ 1o
RC0019 (April 2019)
CTD1-100-2 Alki 100 0.991 -0.91 £0.18 3.932 £0.039
CTD2-139-4 Kingston 139 0.989 -1.06£0.17 4.083 £ 0.041
CTD2-85-7 Kingston 85 0.987 -1.27 £0.23 4.054 +0.041
CTD4-50-16 Background 50 0.990 -1.01 £0.17 4.058 +0.041
CTD4-100-15 Background 100 0.989 -1.07 £0.18 4.099 £ 0.041
CTD4-150-14 Background 150 0.993 -0.71 £0.26 3.942 £0.039
RC0038 (December 2019)
ROV 2-STBD A Alki 157 0.988 -1.16 £0.30 4.025 + 0.040
ROV 2-PORT A Alki 157 0.988 -1.17 £0.13 4.052 +0.041
CTD01-01A Alki 155 0.990 -1.01 £0.24 4.046 + 0.040
CTD02-01A Alki 156 0.989 -1.07 £0.23 4.050 £ 0.041
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Los Gatos Methane

Performance Specifications

Carbon Isotope Analyzer

Precision (1, 300 seconds):
G°C: better than 1% (over entire range)
[CHJ: better than 0.2% (over entire range)

MaxDriftatSTP
(1hraverage over 24 ours):
6°C: 2% (Enhanced Performance)
Measurement Range:
Range 1:10- 500 ppm
Rang:zsm 10000 ppm
- 100ppm

INCIAZ 911:EP Rackmout, GLA331
MCIAZ 912:EP Benchtop, GLA43T
MCIAT-912: EP Benchtop, GLA43T
MCIA3-914:UP QC Rackmount, GLA52

Includes,as standard, LN, -cooled photodetector
@#hrhold time and 0.5 capacity

dewar) Option: TEC-cooled

photodetector

Accessories
e Diution ‘mwm)"wu -16:Multiport Inlet Unit - 16-inlet port.

Sampling Conditions:
‘Sample Temperature: 20~ 50 °C
Operating Temperature: 0 - 45 C (EP model)
Operating Temperature: 5 - 45 °C (Standard)
Ambienthumidity:  0-100%,  non-
condensing

Outputs:

digital (5232), Ethemet, USB

Povier Reauirements:

15/730VAC, 50/60

He

150W (EPrackmount)

165W (EP benchtop, steady state)
400W (UP QC rackmount,steady state)
Dimensions:

EP Benchiop: 113822

EP Rackmount: 141924

UP QC Rackmout: 14745719"

Weight:
30kg (EPrackmount: Range 2)
40 kg (EP Benchop: Range 1 or 2)
68 kg (1P OC Rackmount:Range 3)

mutiplexer MIU-8: Multiport Inlet Unit - Sinlet port

mutiplexer EDDS:Dynamic Dilution System -

Extends upper measurement range by a factor of 100
through automated sample dilution with zero air
(OPT-BATCHINJECTION: Syringe Injection -

Allows measurements o discrete samples via manual injection
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