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Supplementary material S1. XRD diagrams of sampled seep carbonate facies from
Tsushima.

Part 1. Fukuzaki.

Sample ID: -,  Ssmple mome: -, Temp: 25 0°G
Date: 08/09/13 14:11 Step : 0.0207 Integration Time: 1.200 sez Vert. Seale Unat: [CFS]
Bangs: 3.000 - £5.000° Cont. Seam Eate: 1.000 [O/min] Wors. Soale Trat: [degd

00-083-0576 : CRLCIUM CARBOMRTE / CRLCITE/CR ([ € 03 )
FUEL

Supplementary Figure S1. Fukuzaki 1. Vein filling sparry cement.

Sample ID: -, Sample name: -, Temp: 25.00C
Date: 08/08/13 13:06 Stap : 0.020° Integration Time: 1.200 sec Vert. Seale Unit: [GPS]
Bange: 3.000 - §5.000° Cont. Scan Rate: 1000 [°/mind Hors. Seale Unit: [deg]

00-072-1682 : CALCIUH CRREEOMRTE / CRLCITE/SCAR C 03
00-045-1045 : SILICON OXIDE / QUARTE, SYN/SI 02
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Supplementary Figure S2. Fukuzaki 2. Recrystallized matrix with stylolite.



Vert. Seale Unit: [EPS]
Mors. Seals Unit: [degl

Sample ID: -, Sample mame: -, T 25 0%C
Date: 08/08/13 18:23 Step : 0.020° Inkegration Time: 1.200 sec
Bange: 3.000 - 65.000° Gont. Sean Rate: 1.000 [®fmin]
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Supplementary Figure S3. Fukuzaki 3. Recrystallized matrix.

Vart. Seals Unik: [CPE]
Hoxs. Seale Unit: [degl

Sample ID: -, Sample mame: -, Tame: 25,000
Daks: 08/08/18 10:53 Stap : 0.0200 Intsgwakion Time: 1,200 zez
Range: 3.000 - §5.0009 Cont. Scan Rate: 1,000 [#/minl
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Supplementary Figure S4. Fukuzaki 4. Micritic matrix.




Part 2. Kanoura.

Sample ID: -. & sme: -, Tame: 25,090
Daks: 08/12/19 24:12 Step : 0.0200 Inmkegration Time: 1.200 sec Vert. Seals Unit: [GPS]
Bangs: 3.000 - §5.000% Cont. Scan Rate: 1.000 [#/minl Hozz. Seale Unit: [degl
00-086-2334 : CRLCTUM CREBONRTE / CRLCITE/CR ( € 03 )
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Supplementary Figure S5. Kanoura 1. Bivalve-filling radiaxial fibrous cement.

Sample ID: -. & sme: -, Tame: 25,090
Daks: 08/12/19 15:423 Step : 0.0200 Inmkegration Time: 1,200 sec Vert. Seals Unit: [GPS]
Bangs: 3.000 - §5.000% Cont. Scan Rate: 1.000 [/minl Hozz. Seale Unit: [degl
00-072-1652 . CRLCTUM CREBONRTE ¢ CRLCITE/CR C 03
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Supplementary Figure S6. Kanoura 2. . Bivalve-filling recrystallized matrix. Calcite peaks
indicated.



Samsle ID: -,  Sampls mame: -, Tamm: 25,000
Date: 08/12/19 15:43 Step : 0.020° Intagration Time: 1.200 zec Wert. Seale Unit: [EPS]
Bange: 3.000 - 65.000° Cont. Scam Rate: 1.000 [©fmind Hors. Scale Unit: [degl
00-021-0586 CALGIUH IEON HAGNESIUH GAREONATE / BWKERITESGA ([ FE HG ) ( C 03 )2
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Supplementary Figure S7. Kanoura 2. Bivalve-filling recrystallized matrix. Ankerite peaks
indicated.

Samels ID: -.  Samele mame: -, Teme: 25,000
Date: 08/12/19 15:52 Step : 0.0209 Integration Time: 1.200 sec Vext. Seale Unit: [CPE]
Bange: 3.000 - 55.000% Cont. Scan Eate: 1.000 [%/min] Hoxs. Saale Unit: [deg]
00-072-1652 : CALCIU GREBONATE / GELGITE/CE C 03
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Supplementary Figure S8. Kanoura 3. Void filling recrystallized matrix. Calcite peaks
indicated.



Jample ID: -,  Sample name: -. Temp: 25.00C
Dake: 05/12/18 16:52 Skep : 0.020° Inksgvakion Time: 1.200 sz Vawt. Saale Unik: [CBS]
Eange: 3.000 - §5.000% Cont. Scan Rate: 1.000 [#/min] Hoxs. Seale Unit: [degl
00-041-0586 : CALGIUK TEON MAGHESIUM GAEBONATE / RNHERITE/GE ( FE HG 1 ( C 03 12
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Supplementary Figure S9. Kanoura 3. Void filling recrystallized matrix. Ankerite peaks

indicated.

Temp: 25.0°C

Fert. Seale Unit: [CPS]

Sample ID: - Sample mame: -,

Dake: 08/13/18 10:50 Step : 0.020° Integration Time: 1.200 zzc

Bange: 3.000 - §5.000° Gont. Sean Bate: 1.000 [©/mind Hors. Seale Unit: [degl
00-083-0873 CRLCIUH CRREOMATE / CRLCTITESCR ( C 03 )
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Supplementary Figure S10. Kanoura 4. Bivalve-filling recrystallized matrix 1.



Smte T0 -, Semie memer T 5%
Date: DE/13/13 11.57 Step : 0.020% Integration Time: 1.200 sec Wert. Seale Unit: [CES]
Range: 3.000 - §5.000% Cont. Sean Eate: 1.000 [#/min] Hoxs. Seale Unit: [degl

00-086-2339 : CALCIUH CRRBOMATE / CRLCITESFCR [ C 03 )
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Supplementary Figure S11. Kanoura 5. Micritic matrix.



Part 3. Tanohama.

Sampls ID: -,  Samplez mame: -. Temp: 25,090
Date: 05/12/10 10:57 Skep : 0.020° Imkagwakion Time: 1.200 zzc Vert. faals Undk: [EPS]
Range: 3.000 - 65 0009 Cont. Scan Bate: 1,000 [%/min] Horm. Seale Unit: [deg)
00-081-2027 : CRLOTUM CARBONRTE / CRLCITE, SYN/CR [ € 03 )
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Supplementary Figure S12. Tanohama 1. Radiaxial fibrous cement (void filling,

concretionary facies).

Vert. Scale Unit: [CPS]

Sample ID emp: 25 0°C
Integration Time: 1.200 sec
Mors. Seale Urdit: [deql

-.  Sample mame: -, T
08/12¢18 12:00 Step : 0.020°

Date
\pq ESDGe: 3.000 - 65.000° Conmt. Sesn Rate: 1.000 [/mani
00-072 1650 : CALCIUM CREEGNRTE / GRLCITE/CR © 03
00-075-1252 : SILIGON OXIDE / QURETS RLPHE, SYN/ST 02
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Supplementary Figure S13. Tanohama 2. Recrystallized matrix (concretionary facies).



Sampls ID: -, Sample mame: -, Temp: 25.0°C

Date: 08/08/19 11:56 Step : 0.020° Integration Time: 1.200 sec Wext. Seale Unit: [CPS]

Eange: 3.000 - 65.000° Cont. Scan Rate: 1.000 [°/min] Mowsm. Sesle Undit: [deql

G0-045 1045 : STLICON QXIDE / QURRTS, SYN/SI 02
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Supplementary Figure S14. Tanohama 3. Internal sediment (concretionary facies). Quartz
peaks indicated.

Sample ID: -. Sample name: —. Tamp: 25,000
Dake: 03/08/1% 11:56 Step : 0.020° Inkegrakion Tims: 1,200 saz

Verk. Seals Unik: [CPS]
Bange: 3.000 - 65,0007 Comt. Scan Rate: 1.000 [?/min]

Hoxs. Seale Unik: [degl
00-041-0586 : CRLCTUM TROW HAGNESIUH CREBONATE / RNERITE/CR [ FE MG ) ( C 03 12

Supplementary Figure S15. Tanohama 3. Internal sediment (concretionary facies). Ankerite
peaks indicated.



Sample ID: -,  Sample name: -, Temp: 25 098
Date: 05/12/19 13:08 Step : 0.020° Integration Time: 1.200 sec Wext. Seale Unit: [CPS]
Bange: 3.000 - 65.000° Gont. Sean Rate: 1,000 [©/min] Hovs. Seale Urdit: [degl
O0-0FE-2334 CRLCTIUH CRREOMATE / CRLCITE/CR ( C 03 )
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Supplementary Figure S16. Tanohama 4. Nodule (stromatolitic facies).

Dats: 08/08/18 18:25 Skap : 0.020% Imtsgeakion Time: 1,200 saz Vark. Sesls Undk: [CPE)

Range: 3.000 - §5.000° Cont. Sean Rate: 1.000 [#/min] Hoxrs. Scale Unit: [deg)

00-072-1650 CELCIUH CREREONRTE / CALCITE/CR C 03

00-045-1045 : SILTCON OXIDE / QURRTE, SYN/SI 02
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Supplementary Figure S17. Tanohama 5. Internal sediment (stromatolitic facies). Calcite
and quartz peaks indicated.



Sample ID: -, Sample mame: -, Temp: 25.00C
Date: 08/08/13 13:25 Step : 0.020° Integration Time: 1.200 sec Wert. Scale Unit: [GPS]
Bange: 3.000 - 65 0005 Gomt. Sean Bate: 1.000 [©fmin] Hors. Scale Urdit: [deg]

00-07%-2444 : CALCIUH HRGWESIUH CRREOMATE / DOLOMITE/CR HG ( C 03 )2
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Supplementary Figure S18. Tanohama 5. Tanohama 5. Internal sediment (stromatolitic
facies). Dolomite peaks indicated.

Sampls ID: -,  Sample mame: -, Tamp: 25,000
Dake: 05/08/18 15:3% Step : 0.020° Imtegration Time: 1.200 oz Vert. Seale Unit: [SPS]
Bange: 3.000 - §5.000° Cont. Scan Bate: 1.000 [¢/min] Horz. Seale Unit: [degl

s00_| 00-081-2027 : CRLCTUM CREBORRTE / CRLCITE, SYN/CR ( € 03 )

s00_]

z00_]

k‘fm ik
T ; ¥ |$ Mwﬁm w!
0.0 108 0.0 o0

10.0 20.0 E

Supplementary Figure S19. Tanohama 6. Base of stromatolitic crust (stromatolitic facies).



Sample ID: -,  Sample mame: -, Temp: 25.000
Date: 08/08/1% 16:41 Step : 0.020° Integration Time: 1.200 zec Vext. Seale Unit: [EPS]
Ramge: 3.000 - 65.000° Comt. Scan Bsta: 1.000 [°/min] Mowm. Seale Undit: [deg]
00-051-2027 : CALCIVH CRREONATE / GRLCITE, SYN/CR ( € 03 )
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Supplementary Figure S20. Tanohama 7. Centre of stromatolitic crust (stromatolitic facies).



