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Introduction

This supporting information provides details of 1) information of coring sites; 2) raw data; 3)
area-based fluxes estimated in the main article; 4) carbon isotope values used in the Fig. 5; 5)
evidence supporting for our interpretation; 6) fluxes comparisons and biofiltration efficiency.
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Figure S1. Area coverage for the sampling in active and passive margin used for the area-based
rate calculation. The underlay was based on the results of effluxes.
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Figure S2. Pore water profiles of data available for carbon mass balance. Data for site 3280
except for Ca?* and Mg?* are adopted from Lin et al. [2014].
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Figure S2. Continued.
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Figure S3. Examples of regression lines used for calculation of deep microbial methane
production in different cases. At site CLB-B12 (Table 1), R? is more than 0.9 (A). The 5C value
of thermogenic methane could be derived from the function of regression line (x=1). At site
95G926 (Tablel), R? is less than 0.9 (B). Averaged 8**C values of C.. (gray bar; the '*C values
of C,. generally clustered within £1%c) was the 8*C value of themo-hydrocarbon source (-25.8

%o).
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Figure S4. An enlarged view of the red square region in Fig. 2. The tectonic structures are
modified from Lin et al. [2013].
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Figure S5. Natural gas plot for five representative gas samples collected from mud volcanoes and
seeps onshore southwestern Taiwan (15 sets of data from Sun et al. [2008 and 2010] were shown
in Table 1). Open symbols represent the measured 3*3C values of hydrocarbons, whereas solid
symbols in the right gray panel indicate the 3*3C values of pure thermogenic methane projected
(shown in solid lines) from the linear regression of all 3*3C values or averaging 5'*C values of C+
in the corresponding sample. The measured 5'°C values of methane are extended by dashed lines
to the right panel for comparisons with the projected values (offsets indicated by the thin arrows).
The thick arrows at 1/n =1 indicates the effects of microbial oxidation and methanogenesis on
shifting the 8"C values of methane. The hatched area indicates the projected 3°C values of
hydrocarbon source.
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Figure S6. Chloride profile for site MD178-10-3292 showed the possible input of low salinity,
deep fluid. This site is located at the anticlinical ridge where a submarine mud volcano is situated
(Fig. S4).



Table S1. Details of tectonic features, location of sites and core lengths. Raw data of methane fluxes across SMTZ, effluxes and biofiltration
efficiency values.

Table S2. Raw data of methane, sulfate and chloride concentrations.



Site

rates / fluxes C9 C12 MT7 C17 C10 C11 EN1 C5 3289 3279 3280
AOM 22.6 12.6 7.05 4.92 5.43 8.71 24.2 4.32 0.76 12.6 8.55
CR 8.40 4.48 2.78 1.95 1.74 3.13 7.40 0.78 0.20 5.05 2.7

CP 671 1917 229 5.34 4.23 5.97 9.64 2.67 1.45 6.07 7.88
ME 2.60 5.74 1.61 2.45 3.53 2.25 0.95 0.36 1.10 0.79 2.51
OSR 5.20 115 3.22 4.89 7.06 450 1.90 0.72 2.20 1.58 5.02
CHy diffusive flux 5.27 2.23 1.77 8.00 1.70 1.53 24.7 453 0.86 3.78 6.02
CHy diffusive flux/  0.23 0.18 0.25 1.62 0.31 0.18 1.02 1.05 1.12 0.30 0.70
AOM

AOM/OSR 4.4 1.1 2.2 1.0 0.8 1.9 12.7 6.0 0.3 8.0 1.7

sulfate consumed by~ 81.3 52.4 68.6 50.2 435 66.0 92.7 85.7 25.7 88.8 63.0
AOM (%)

Efflux 1.66 0.04 0.10 0.02 0.13 0.03 0.05

(ME+CR)/AOM 0.5 0.8 0.6 0.9 1.0 0.6 0.3 0.3 1.7 0.5 0.6

Flux from deep 11.6 2.4 2.7 0.5 0.2 3.3 15.9 3.2 6.7 3.4

source

Note: Unit: x 102 mmol m2 d?!

Table S3. Reaction rates within the SMTZ based on the box model and corresponding diffusive fluxes.



Terms Max Min Reference

Sediment mass (Rcc-m)

Sediment thickness in trench (Hz- km) 4.49 1.24 this study; Liao et al. [2016]; Yeh and Hsu [2004]
Length of trench (Ls; km; 71% of the length of 284 284 Chi et al. [2003]; Huang et al. [2006]
trench considered from 21 to 24.5 °N)

Subduction rate (Rsz; km Ma™) 76 66 Suppe [1981]; Lundberg et al. [1997]

Bulk sediment density (opux; kg km™) 1.8E12 1.6E12 Wang et al. [2000]

Percentage of matured sediments for methane  42% 42% von Huene and Scholl [1991]; Hunt [1995]
production (m; with propotion of non-cycling

hydrocarbon)

hydrocarbon potential (PP; g HC / kg rock) 0.5 0.15 Wang et al. [2000]

Total methane generate (Tg Ma™) 36,630 1,340

Percentage of investigated area 60% 60%

Total methane production (Tg Ma™) 21,979 1,406

Table S4. Parameters used for estimation of thermogenic methane production.



Site depth CHs CoHs CsHs Ci/C+  8¥C-CHs 8°H-CH4
(cmbsf) (mM) (uM) (uM) %0 (PDB) %0 (VSMOW)
Passive margin
MD10-3264 2046.5 0.61 0.66 b.d.l. 935 -90.5"
Active margin,
lower slope
OR5-1309-2-MT7-P 800 2.76  b.d.l. b.d.l -73.2
OR1-1029-C5 428 2.73 1.04 0.03 2551 -95.9
OR1-1029-EN1 252 946 0.35 0.60 9958 -88.4
OR1-1029-EN2 228 354 0.64 0.07 4986 -98.6
OR1-1044-C10 333 1.09 251 bdl 433 -73.2
OR1-1070-C11 474 1.03 Db.dl b.d.l -68.1
OR1-828-GT1 4805 191 0.05 b.dl 38115 -83.8
OR1-860-26 373 1.39 b.dl bd.l. -94.2 -178.1
OR1-860-27 226 0.94 b.d.l b.d.l -72.8 -182.2
OR1-860-28 406 1.66 b.dl b.d.l -90.6 -186.9
OR1-978-2N 1815 1.05 b.d.l b.d.l. -81.4"
OR1-978-2NL 2705 0.76 b.dl bdl -74.0
MD178-10-3265 500 0.38 0.18 b.d.l 2107 -103.0°
MD178-10-3266 2146.5 0.57 b.d.l. b.d.l -78.1"
MD178-10-3274 2346.5 0.45 b.d.l b.d.l -74.4"
MD178-10-3275 32815 0.40 b.dl b.d.l. -70.2"
MD178-10-3276 24505 1.02 b.d.l. b.d.l 72,77
MD178-10-3277 24965 1.32 161 b.dl 819 -68.8"
MD178-10-3279 2296.5 0.42 3.34 bdl 125 -70.2 -205.0
MD178-10-3280 475 0.89 3.02 294 -85.0
MD178-10-3288 2146.5 0.60 b.d.l. -70.8"
MD178-10-3292 1096.5 0.36 4.64 b.d.l 78 -72.1 -225.0
Active margin,
upper slope
OR5-1309-2-MD4-P3 700 158 39.76 4.02 36 -38.2
OR1-1107-96V2 183 181 24 01 730 -37.5
OR1-1107-MV12-1 102 148 7.9 14 158 -45.4
OR1-1107-MV12-3 6 126 941 386 9.2 -35.6
OR1-1107-MV12-A 112 231 58 0.8 349 -62.5
OR1-835-GT39B 4635 132 0.34 b.dl 3893 -45.3 -169.9
MD178-10-3289 1650 0.48 528 bdl 91 -81.0 -221.3

“Carbon isotopic compositions of methane were measured by a MCIA.



Table S5. Gases concentrations, values of 3*C-CHa, and 8*H-CH, from core bottoms.

Table S6. Rates of AOM and OSR at SMTZ, effluxes and biological filtration efficiency.



