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Supplementary Material

Supplementary Figure S1. Depth profiles of gas (methane), porewater (sulfate, dissolved inorganic
carbon (DIC), nutrients), and bulk elements (total organic carbon (TOC) and total sulfur (TS)
contents) and isotopic compositions of methane, DIC, TOC and TS (8*3Ccha, §**Cpic, §**Croc and
534Sts) obtained from a) ST1 and b) ST2 sites. Note that the ST2 data were taken from Lee et al.
(2019Db). Note that the grey shading indicates potential SMTZ layers.
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Supplementary Material

Supplementary Figure S2. Relative contribution of AOM-derived DIC based on the isotopic mass
balance (Coffin et al., 2013).
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& calculated based on the isotopic mass balance as follows;
(1) Rsubsurface cH4 + Rseawater-derived DIc = 1
(2) Rsubsurface CH4513Csubsurface CH4 *+ Rseawater-derived DIC613Cseawater-derived DIC = 513Cmixed DIC



Supplementary Figure S3. Depth profiles of concentrations and isotopic compositions of selected
lipid biomarkers (archaeol, sn-2-hydroxyarchaecol, GDGTs, 4a-methy| sterols, and bacterial fatty
acids) obtained from a) ST1 and b) ST2 sites. The ST2 data were taken from Lee et al. (2019b). Note
that the grey shading indicates potential SMTZ layers.
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Supplementary Figure S4. Relative abundances of a) archaea taxa at the class level and b) bacteria
taxa at the phylum level but Proteobacteria at the class level along the core depths. The ST2 data
were taken from Lee et al. (2019b).
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Supplementary Figure S5. Phylogenetic tree of major OTUs of a) Methanomicrobia, b)
Methylococcales, and c) Deltaproteobacteria. Major OTUs with greater than 5% relative abundance
for each sample were selected and a phylogenetic tree was reconstructed via heuristic search with the
maximum likelihood criterion. Filled circles indicate that the corresponding nodes had > 70%
bootstrap values based on 1,000 resamplings. Bars indicate five nucleotide substitutions per 100
nucleotides.
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Supplementary Table S1. Results of concentration and isotopic compositions of gas (methane) and
porewater (sulfate, dissolved inorganic carbon (DIC), nutrients).

Gas and porewater Bulk elements
Core depth Methane Sulfate DIC Ammonia Phosphate TOC TS
(cm)
mM %0 VPDB ng 9'1 dw mM %0 VPDB mM mM wt. % % VPDB wt. % %0 VCDT

Siboglinid tubeworm field 1 (ST1)

1 0.0 -42.8 - - - - - 13 -27.0 0.3 -24
2 - - 27.8 2.6 -7.8 - - 13 -26.8 03 -8.5
3 0.0 -26.7 - - - - - 13 -26.7 05 -12.9
4 - - 14.9 8.8 -25.9 0.3 0.0 1.4 -27.0 0.4 -11.8
5 0.1 -15.0 - - - - - 1.2 -26.6 0.4 -9.8
6 - - - - - - - 13 -26.4 0.4 -11.2
7 0.9 -17.0 - - - - - 12 -26.4 05 -18.3
8 - - - - - - - 1.2 -26.4 0.3 -11.4
9 0.8 -25.0 7.6 9.9 -23.9 0.4 0.1 1.2 -26.8 0.3 -11.3
10 - - - - - - - 13 -26.7 0.4 -11.3
11 54 -36.3 - - - - - 12 -26.8 0.4 -10.7
12 - - 2.9 16.1 -20.8 0.8 0.1 1.2 -26.7 0.3 -11.9
13 - - - - - - - 12 -26.7 0.4 -11.7
14 - - - - - - - 13 -26.6 0.4 -12.2
15 - - - - - - - 12 -26.8 0.4 -12.0
Siboglinid tubeworm field 2 (ST2)

1 - - - - - - - 16 -28.3 0.4 9.2
2 0.7 -59.9 24.9 6.1 -12.4 0.1 0.0 12 -27.4 0.6 -04
3 - - - - - - - 1.0 -27.1 1.0 -75
4 24 -54.0 - - - - - 11 -26.9 0.7 -10.7
5 - 12.1 -19.3 0.2 0.0 1.0 -26.7 05 -11.6
6 - - - - - - - 11 -26.6 0.4 -10.6
7 25 -58.1 - - - - - 1.3 -26.6 0.3 -12.6
8 - - - - - - - 11 -26.8 0.3 -12.0
9 204 17.9 -19.4 0.4 0.0 11 -26.7 03 -13.4
10 - - - - - - - 12 -26.8 0.4 -12.6
11 3.9 -64.8 - - - - - 1.3 -26.8 0.4 -13.6
12 - - 12.6 21.4 -13.0 0.6 0.1 12 -26.9 0.4 -12.6
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Supplementary Table S2. Results of concentrations and 5'3C values of selected lipid biomarkers, such as archaeol, sn-2-hydrxyarchaeol,
GDGTs, and 4a-methyl sterols.

Core depth Archacol sn-2-hydroxyarchaeol GDGT-0 GDGT-1 GDGT-2 GDGT-3 Crenarchaeol Biphytane-0 Biphytane-1 Biphytane-2 Biphytane-3 4a-methyl sterols
(cm)

pgg dw % VPDB _ pgg'dw % VPDB pgg’dw pg g’ dw ng g’ dw pg g dw pg g dw % VPDB % VPDB %, VPDB. %, VPDB. pg g’ dw % VPDB
Siboglinid tubeworms field 1 (ST1)
1 0.06 -52.5 0.02 -82.3 0.19 0.01 0.01 0.01 0.24 -23.7 - -26.7 -19.2 0.13 -46.4
2 0.05 -56.2 0.03 -80.1 0.08 0.01 0.01 0.01 0.14 -27.9 -36.7 -39.1 -245 0.14 -43.6
4 0.06 -54.4 0.02 -78.6 0.08 0.01 0.01 0.01 0.06 -31.2 -43.9 -31.7 -26.9 0.16 -49.5
7 0.07 -51.7 0.05 -88.5 0.06 0.01 0.01 0.01 0.04 -30.6 -45.4 -42.9 -29.5 0.11 -42.5
10 0.09 -56.5 0.06 -99.0 0.05 0.01 0.01 0.01 0.03 -31.3 -47.5 -43.9 -29.2 0.08 -36.5
13 0.09 -56.2 0.08 -102.3 0.07 0.01 0.01 0.01 0.05 -33.3 -54.7 -48.9 -39.3 0.07 -38.0
Siboglinid tubeworms field 2 (ST2)
1 0.01 - - - 0.10 0.00 0.00 0.00 0.13 -22.7 - -37.0 -23.4 0.21 -56.11
3 0.04 -48.0 0.02 -85.6 0.07 0.01 0.01 0.00 0.16 -26.2 -45.5 -19.4 -19.2 0.18 -45.61
5 0.06 -49.7 0.05 -102.5 0.04 0.01 0.01 0.00 0.05 -37.7 -46.7 -30.6 -24.2 0.10 -42.71
7 0.05 -50.7 0.08 -105.2 0.04 0.01 0.01 0.00 0.03 -30.6 -47.5 -35.5 -33.6 0.08 -36.10
9 0.05 -63.8 0.08 -106.1 0.03 0.01 0.01 0.00 0.02 -32.9 -55.8 -48.9 -36.7 0.08 -34.77
12 0.05 -65.5 0.09 -109.6 0.03 0.01 0.01 0.00 0.02 -26.1 -59.5 -34.6 -27.3 0.04 -

- indicates not determined
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Supplementary Table S3. Heat map of major OTUs with taxonomy. The ST2 data were taken from Lee et al. (2019b).

Siboglinid tubeworm field 1 (ST1) Siboglinid tubeworm field 2 (ST2)
Taxonomy.

otuD Core depth (cm) Core depth (cm)

Domain | Phylum Class Order Family Genus Species o 1 0 1 2 3
o oTuooifarchaea s unclassified | 371 | 114 028 48 | om
o oTuooefarchaea |aNmE2 JANME2 £ unclassified JANMEZ £ uncassified 000 | om 000 ND 007 | 0w
I otuosfarchaca boss1238 1 |pqsa123s g Ipgsa1238s 003 | om 0.00 000 | o000 | o1 | oo | o000 | o000 [ o000 | o000 [ 000 | 000 [ 000 | 000 [ 000 | oo [ 000 | 000
R laxxt_g laxxt_g_unclassified 002 | o007 | o002 | oor | oor [ o0o | 016 | 02¢ | o0s | o2s | a24 | 370 | esr [ s | ooz [ o0s | oo | 002 | oos [ 135 | eas [Ta20n | a6m | 1615 1513 | 1802 | 1508 | 1054 | w2s | 1644 | 1370
Js_oTuofsacteria laxxt_g laxxt_g_unclassifiea 000 | o000 | 003 | oo | oos [ ooo | om | o2 | o1 | oos | o038 | o3 | oss [ oss | ooo [ oot | ooo | oot | oo [ o0os | os0 [ o2e | 126 [ 200 | 1es [ 179 | 250 [ sw | 204 [ 130 | s | o
Js_oTuoaefsacteria Lunclassified | 004 | 001 [ 022 | o029 [ 02e | o0ss | 03¢ [ oor | oar [ oss | 113 | 228 | 207 [ 328 | oor [ omr | oo [ o008 | oos [ 03 | o2 [ o0s | 027 [ 012 | o1e | o014 | 000 [ 010 | oos [ o010 | o0s | oo
le_oTuouifpacteria ¥ _unclasified] 000 | 002 | o008 | o006 [ o010 | o012 | o016 | o025 | 03 [ o022 | 2m [ aos | 716 | s | o002 | o019 | o047 [ o0z | om | 142 | 270 | ass | 558 | 669 [ 405 | ese [ 505 | ase [ 4w | 43 [ 320 | a7
Je_oTuozefsacteria [Desulfobzcula IDesulfobacula_unclassified 062 | oa | 18 | 159 | 280 [ 230 | 1o [ o0 | oso | 012 | os7 | o4 | oz [ oos | o014 [ 160 | 430 | 546 | ass | 708 | 723 | 568 | 304 [ 132 | 102 | osr | o6t [ 0w | 015 [ 005 | 02 | oos
Je_oTuoofpacteria - Ipesulfoustis IDesulfofustis_unclasified 240 | 240 | as0 | 453 | sor | ea9 | 704 | 539 [ 263 | 183 | 348 | 363 | 216 | 155 | 246 | se8 [ 676 | 7s6 [ sz | ass | a0 | aso [ 25 | 110 [ o3 | 035 [ 030 | 012 [ 006 | 0w [ o; | oo
J_oTuorfBacteria - Ipesufocapsa IDesulfocapsa_unclassified 080 | os | 155 | 126 | 129 [ 188 | 137 | 094 | os6 | 03 | oo | 03 | o015 [ oos | o2 [ 267 | a3 | 413 | 2 [ 167 | 140 [ 085 | 042 [ o016 | oos | 002 | 002 [ 000 | oo [ oo | oo | o
ls_oTuosdfsacteria y [euzs7221 g [euzsr221 s 083 | 196 | 117 | 144 | 0m [ o020 | 013 | o017 | ooz | o002 | o003 | o003 | oos [ oor | s1s | sor | s; | 23 | 205 [ 03 | o013 [ o003 | oo [ 002 | oot [ 000 | 000 [ 000 | o0 [ 000 | 000 | oo
ls_oTuorefsacteria y [Fa264759_9 [F2264759_g_unclassified o014 | oos | o038 | o020 | o2 [ o030 | 022 [ o018 | aos | oot | oos | o00s | oor [ oot | 018 [ oos | oos | 002 | oo [ 000 | oo [ ooo | ooo [ oot | 1s2 | a7 | 1: [ oss | o4 [ 013 | o2 | oas
J6_oTuoodfpacteria S f s unclassfied | 108 | 101 | 167 | 18 | an | 18 [ 030 | o027 | 01 | o020 | 015 [ oo | 005 | o000 | o097 | os | o0& | 220 | 32 | aw | 23 | 194 [ oe7 | o2s [ 020 | o015 [ 014 | 008 [ 004 | 006 [ 000 | 00z

ND denotes that the samples were not included due to the low number of sequences.

Major OTUs of Methanomicrobia, Deltaproteobacteria, and Methylococcales were selected based on more than 3% in relative abundance at
each sample.

The color gradient from white to red indicates low to high relative abundance values.



Supplementary Table S4. Pearson correlation coefficients between the major OTUs of ANMEs and Deltaproteobacteria.

Siboglinid tubeworm field 1 (ST1) Siboglinid tubeworm field 2 (ST2)
OTU ID A_OTU001 A_OTUO008 A_OTUO001 A_OTUO008
r p r p r p r p
B_OTU002 0.70 0.005 0.78 0.001 0.92 0.000 -0.35 0.172
B_OTU010 0.01 0.962 -0.36 0.205 -0.80 0.000 0.44 0.076
B_OTUO11 0.71 0.005 0.76 0.001 0.90 0.000 -0.20 0.447
B_OTU018 -0.18 0.532 -0.56 0.037 -0.45 0.069 0.71 0.002
B_OTU021 0.75 0.002 0.79 0.001 0.68 0.002 -0.33 0.192
B_0OTU029 0.77 0.001 0.76 0.001 0.20 0.453 0.70 0.002
B_OTU037 -0.35 0.213 -0.61 0.020 -0.79 0.000 0.23 0.367
B_OTU064 -0.82 0.000 -0.69 0.006 -0.91 0.000 -0.13 0.626
B_OTUO079 -0.38 0.186 -0.65 0.011 0.33 0.201 -0.17 0.522




