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Supplementary Figures
[image: ]
Figure S1. (A) Depth-averaged flow determined by an ADCP at 15 m above seafloor over a 5-day
deployment at Maungaroa relative to N-S direction (U) and E-W direction (V), with U in (B) and V in (C). 
The red sinusoidal curves in frames (B) and (C) show the M2 tidal forcing used in the Gerris model simulation to drive the U and V model flows, respectively. Bottom water properties are shown in figures on the right-hand side including (D) Temperature, (E) Salinity and (F) Dissolved Oxygen. The red curves in frames (D), (E), and (F) show the measured pressure at the depth of the records, confirming the dominant M2 signal.
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Figure S2. Potential methane oxidation rate (nmol/l/d) plotted against in situ dissolved methane concentration (nnmo/l).

Tables

Table S1. Example of data for a single depth profile at Maungaroa. The full dataset can be found at https://zenodo.org/records/10373095

	
	
	Longitude 
	Latitude 
	
	
	
	Dissolved 
	Dissolved
	log
	Methane
	13C-CH4 

	CTD
	Date:
	degrees
	degrees
	Depth 
	Temp.
	Salinity
	Oxygen
	 methane 
	methane
	 saturation
	isotope

	Number
	Time
	East
	North
	db
	 °C
	PSS-78
	mmol/kg
	nM
	ln nM
	 %
	‰

	U9281
	2019-07-04T01:41:28+12
	175.310
	-41.938
	2077.47
	2.24
	34.64
	34.64
	121.5
	4.8
	3645.4
	-

	U9281
	2019-07-04T01:41:59+12
	175.310
	-41.938
	2077.34
	2.24
	34.64
	34.64
	123.3
	4.8
	3732.9
	-

	U9281
	2019-07-04T01:47:14+12
	175.310
	-41.938
	2057.76
	2.24
	34.64
	34.64
	111.4
	4.7
	3374.4
	-

	U9281
	2019-07-04T01:49:17+12
	175.310
	-41.938
	2039.69
	2.24
	34.64
	34.64
	82.8
	4.4
	2506.6
	-70.781

	U9281
	2019-07-04T01:49:46+12
	175.310
	-41.938
	2039.87
	2.25
	34.64
	34.64
	81.0
	4.4
	2453.7
	-

	U9281
	2019-07-04T01:52:47+12
	175.310
	-41.938
	1981.54
	2.41
	34.62
	34.62
	21.7
	3.1
	659.2
	-62.899

	U9281
	2019-07-04T01:53:02+12
	175.310
	-41.938
	1982.00
	2.41
	34.62
	34.62
	19.2
	3.0
	585.2
	-

	U9281
	2019-07-04T01:56:47+12
	175.310
	-41.938
	1899.78
	2.48
	34.61
	34.62
	4.1
	1.4
	124.6
	-

	U9281
	2019-07-04T02:00:21+12
	175.310
	-41.938
	1798.75
	2.70
	34.59
	34.59
	2.3
	0.8
	69.7
	-58.873

	U9281
	2019-07-04T02:05:03+12
	175.310
	-41.938
	1598.53
	3.15
	34.55
	34.55
	1.5
	0.4
	47.1
	-

	U9281
	2019-07-04T02:10:10+12
	175.310
	-41.938
	1399.66
	3.75
	34.48
	34.49
	1.5
	0.4
	48.3
	-

	U9281
	2019-07-04T02:14:53+12
	175.310
	-41.938
	1198.43
	4.75
	34.41
	34.42
	2.1
	0.8
	69.0
	-53.129

	U9281
	2019-07-04T02:19:45+12
	175.310
	-41.938
	1000.20
	6.02
	34.41
	34.41
	1.9
	0.6
	63.8
	-

	U9281
	2019-07-04T02:24:39+12
	175.310
	-41.938
	800.78
	7.11
	34.44
	34.44
	2.7
	1.0
	91.0
	-

	U9281
	2019-07-04T02:29:43+12
	175.310
	-41.938
	597.17
	8.38
	34.52
	34.52
	4.8
	1.6
	171.3
	-

	U9281
	2019-07-04T02:34:19+12
	175.310
	-41.938
	400.54
	10.39
	34.73
	34.74
	4.9
	1.6
	182.8
	-

	U9281
	2019-07-04T02:41:43+12
	175.310
	-41.938
	99.44
	13.03
	34.83
	34.83
	4.3
	1.5
	170.3
	-




Table S2. The plume footprint, as estimated from dye concentration in the ROMS simulation, for the five release sites, and also the combined plumes, calculated from polygons of closed contours associated with various dye concentrations.

	
	Area (km2)

	Dye Concentration
	Maungaroa
	Pahaua Bank
	Glendhu Ridge 
	Uriti Ridge west 
	Uriti Ridge 
	Combined

	0.5
	23.97
	15.98
	23.97
	19.98
	7.99
	143.84

	0.25
	55.93
	63.94
	71.92
	83.91
	35.97
	435.55

	0.1
	211.73
	291.72
	203.78
	207.78
	135.91
	1594.38

	0.05
	583.30
	579.46
	335.64
	375.61
	303.79
	3108.96

	0.03
	1122.70
	871.20
	507.47
	599.40
	587.60
	4395.87

	0.02
	1550.23
	1158.97
	779.20
	875.13
	959.36
	5670.80

	0.01
	2437.20
	2042.26
	1502.52
	1482.62
	1974.79
	8032.74

	0.005
	3995.28
	2957.49
	2621.48
	2369.91
	2910.27
	11341.78



Table S3. Plume volume, as estimated from dye concentration in the ROMS simulation, for the five release sites and also the combined plumes, calculated from the polygons of closed contours associated with various dye concentrations.

	
	Volume (km3)

	Dye Concentration
	Maungaroa (A)
	Pahaua Bank (B)
	Glendhu Ridge (C)
	Uriti Ridge west (D)
	Uriti Ridge (E)
	Combined

	0.5
	8.44
	4.21
	8.74
	6.69
	1.63
	47.85

	0.25
	19.66
	17.52
	26.40
	28.54
	7.59
	141.12

	0.1
	76.43
	78.33
	74.94
	71.93
	28.68
	503.02

	0.05
	212.84
	153.41
	123.44
	130.48
	65.03
	974.13

	0.03
	406.19
	229.40
	186.75
	206.70
	124.43
	1355.94

	0.02
	559.83
	305.30
	289.68
	303.22
	196.89
	1731.13

	0.01
	875.12
	541.30
	556.90
	519.05
	401.89
	2451.06

	0.005
	1437.84
	782.50s
	969.41
	828.97
	600.99
	3467.50


Note: The volume of the ‘Methane plumes’ are lower compared to the areas because they tend to be less than 1 km in height. 


Animations

[bookmark: _Hlk152257068]The following animations of the model output are available at https://zenodo.org/records/10373095.

· Mooring sensor data in Fig S1ABC.nc and Fig S1DEF.nc
· Total_tracer_concentration_1year.gif -This animation shows the advection of all the tracers released in the model simulation for the entire model period (January 2013 – December 2013) and model domain. 
· Total_tracer_concentration_1year_zoom.gif - This animation is similar to the one above but the domain in limited to the area around the methane seep locations. 
· sim13_bottom_current_speed_zoom.gif - This animation shows the bottom currents for the entire model period (January 2013 – December 2013) for an area around the methane seep locations.
2
1
image1.png
() 9 o)
I 225

o g
2 =
E o0 g 220
> g

0.1 £ 215

0.2 =

02 01 00 01 02 1 2 3 4
U (m/s) Time (days)

0.20 . ’ ’ o 34435

015 g (8)
& 010 1 = 34430
@ 3
E oo g 34.425
2 0.00 57

-0.05 PY < E 31420

0.10-

0 1 2 3 4 5 1 2 3 4
Time (Days) Time (days)

0.20¢ a

0.15 © T 1540
_ 010 3
E 0.05 g 153.5
S 000 3

-0.05 £ 1530

-0.10 g

-0.15 S 1525

2 3 4 5 1 2 3
Time (Days) Time (days)




image2.png
Pot. oxidation (nmol/I/d)

3.0

2.0

1.0

0.0

0go ©

(e]e]

500 1000
Dissolved methane (nmol/I)

1500




