Sensitivity of mid-ocean ridge hydrothermal system controlled by the detachment fault to the glacial cycle

Xianhui Yang1,2♀, Chunhui Tao1,2♀*, Shili Liao2, Fernando J.A.S. Barriga3, Xianmin Deng2, Jin Liang2, Zhikui Guo2, Mingxu Wang1,2, Weifang Yang2 
1 School of Oceanography, Shanghai Jiao Tong University, Shanghai 200030, China.
[bookmark: OLE_LINK6][bookmark: OLE_LINK17][bookmark: OLE_LINK69]2 Key Laboratory of Submarine Geosciences, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, Zhejiang, China.
3 Instituto Dom Luiz and Department of Geology, Faculty of Sciences, University of Lisbon, FCUL, Campo Grande, Edificio C6, 1749-016 Lisboa, Portugal.
♀These authors contributed equally: Xianhui Yang and Chunhui Tao.
*Corresponding Email: taochunhui@sio.org.cn

Supplementary materials
Lists
Supplementary Table 1. Content of major elements in the sediment cores.
Supplementary Table 2. Content of trace elements sediment cores.
Supplementary Table 3. Content of major and trace elements of basalt and ultramafic rock in the Southwest Indian Ridge.
Supplementary Figure 1. Ternary diagrams of the carbonate-free fraction of the sediments. 
Supplementary Figure 2. Sediment cores position for oxygen isotope testing. 
Supplementary Figure 3. Planktonic foraminiferal δ18O in the sediment cores. 
Supplementary Figure 4. Age model of core 65gc02. 
Supplementary Figure 5. Age-depth model of core 65gc02 and core 58gc01.
Supplementary Figure 6. Scatter plot of hydrothermal deposition flux and Cr/Al, Al2O3. 
[bookmark: _Hlk118539095]Table S1 Content of major elements in the sediment cores
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Note: SWIR BGS: background sediment in the Southwest Indian Ridge, data from ref.1.

[bookmark: _Hlk118539103]Table S2 Content of trace elements of sediment cores
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Note: SWIR BGS: background sediment in the Southwest Indian Ridge, data from ref.1.




[bookmark: _Hlk118539111]Table S3 Content of major and trace elements of basalt and ultramafic rock in the Southwest Indian Ridge
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Note: The data were downloaded and selected from the PetDB Database (www.earthchem.org/petdb)
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Fig.S1 Ternary diagrams of the carbonate-free fraction of the sediments. a Fe–Al–Mg, b Si–Fe–10Mn, and c 0.01Fe-Zn-Cu , d Cu–Ni–Zn. Recalculated content of an element or element oxide in the sample: [element (oxide)] cfb=[element (oxide)] total/(100–CaCO3)× 100%, assuming all CaO is present as calcite (CaCO3=CaO× 1.7848). SWIR BGS: background sediment in the Southwest Indian Ridge, data from ref. 1; SWIR Dragon Horn data from ref. 1; SWIR Duanqiao area data from ref. 4; SWIR serpentine and basalt data from the PetDB Database (www.earthchem.org/petdb); Hydrothermal Fe oxides (Yuhuang) from ref. 5. Hydrothermal Fe oxides(Longqi) from ref. 6. The Rainbow data is from ref. 7.
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[bookmark: _Hlk118539120]Fig.S2 Sediment cores position for oxygen isotope testing. The data of core 58gc01, core 65gc01, and core 65gc02 comes from this study. The data of 34mc05 comes from ref.2. The white line represents the ridge axis.
[image: C:\Users\yangx\Desktop\四个沉积柱20ka-18O.png]
[bookmark: _Hlk118539137]Fig.S3 Planktonic foraminiferal δ18O in the sediment cores. The data of core 58gc01, core 65gc01, and core 65gc02 comes from this study. The data of 34mc05 comes from ref.2.
[image: C:\Users\yangx\Desktop\dy65gc02年龄模型（只考虑18O）-8月25.png]
[bookmark: _Hlk118539150]Fig.S4 Age model of core 65gc02. The global LR04 benthic δ18O stack comes from ref.3.
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[bookmark: _Hlk118539159]Fig.S5 Age-depth model of core 65gc02 and core 58gc01. The data of core 65gc02 comes from the tie points of Fig S4. 
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[bookmark: _Hlk118539199]Fig.S6 Scatter plot of hydrothermal deposition flux and Cr/Al, Al2O3. a core 65gc01; b core 65gc02.
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image1.png
Site Al,O5 Ca0 TFe,03 K,O MgO Na,O SiO, TiO, S
Detection limit 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Core section (cm)  wt% wt% wt% wt% wt% wt% wt% wt% wt%
65gc01 0-2 1.73 46.2 1.06 0.28 0.83 2.00 7.70 0.08 0.14
4-6 1.69 471 0.97 0.26 0.83 1.78 7.45 0.07 0.13
8-10 1.66 47.0 1.21 0.27 0.75 1.83 7.10 0.07 0.13
12-14 1.58 47.3 1.02 0.26 0.72 1.89 6.89 0.07 0.13
16-18 1.66 47.4 1.05 0.26 0.75 1.70 6.85 0.07 0.12
20-22 1.61 47.4 1.02 0.26 0.78 1.78 6.79 0.07 0.13
24-26 1.66 47.4 1.14 0.26 0.87 1.67 6.86 0.07 0.12
28-30 1.66 46.9 1.19 0.26 0.95 1.75 7.06 0.07 0.13
32-34 1.70 46.9 1.17 0.27 1.04 1.75 7.27 0.07 0.13
36-38 1.78 46.3 1.46 0.29 1.17 1.77 8.00 0.07 0.13
40-42 1.88 46.3 1.22 0.29 1.22 1.85 7.84 0.08 0.14
44-46 214 45.4 1.35 0.28 1.51 1.86 8.71 0.08 0.14
48-50 2.67 441 1.69 0.27 2.10 1.69 10.52 0.09 0.11
52-54 249 448 1.60 0.28 1.91 1.75 10.00 0.09 0.12
56-58 1.84 45.9 1.18 0.28 1.03 1.75 7.60 0.06 0.14
60-63 1.75 47.4 1.12 0.29 0.92 1.67 6.98 0.07 0.13
65gc02 0-2 224 45.7 1.75 0.26 1.29 1.87 8.41 0.14 0.13
4-6 223 455 1.72 0.26 1.27 1.86 8.41 0.14 0.13
8-10 221 46.1 1.70 0.26 1.27 1.69 8.31 0.13 0.12
12-14 2.28 458 1.76 0.28 1.33 1.81 8.53 0.13 0.13
16-18 2.46 448 2.05 0.35 1.57 1.94 9.07 0.13 0.14
20-22 2.37 448 1.89 0.32 1.54 1.98 8.76 0.13 0.14
24-26 227 455 1.82 0.32 1.46 1.90 8.35 0.12 0.14
28-30 2.28 45.4 1.83 0.32 1.58 1.79 8.51 0.12 0.12
32-34 217 456 1.76 0.32 1.40 1.86 8.07 0.12 0.14
36-38 212 456 1.74 0.31 1.41 1.74 8.06 0.11 0.12
40-42 2.30 45.0 1.85 0.31 1.55 1.81 8.61 0.13 0.13
44-46 213 452 1.71 0.30 1.55 1.87 8.15 0.12 0.15
48-50 2.09 45.9 1.66 0.30 1.37 1.75 8.02 0.11 0.13
52-54 2.08 46.1 1.62 0.30 1.32 1.75 7.90 0.11 0.13
56-58 224 452 1.78 0.30 1.65 1.87 8.60 0.12 0.13
60-62 2.03 46.0 1.66 0.30 1.31 1.82 7.89 0.11 0.13
64-66 2.02 46.3 1.60 0.30 1.28 1.81 7.77 0.11 0.13
68-70 2.08 45.7 1.68 0.30 1.36 1.89 8.15 0.12 0.13
72-74 2.09 45.7 1.64 0.30 1.34 1.89 8.04 0.11 0.13
76-78 2.08 45.7 1.67 0.30 1.38 1.78 8.14 0.11 0.12
80-82 215 458 1.67 0.31 1.35 1.77 8.47 0.12 0.13
84-86 2.09 45.7 1.63 0.29 1.35 1.91 8.08 0.11 0.14
88-90 213 458 1.65 0.30 1.33 1.81 8.31 0.11 0.13
92-94 21 456 1.66 0.29 1.34 2.00 8.17 0.11 0.15
96-98 21 453 1.72 0.28 1.33 1.97 8.23 0.12 0.14
100-102 214 455 1.82 0.31 1.32 1.86 8.61 0.13 0.13
104-106 2.31 45.4 1.80 0.27 1.30 1.81 8.69 0.14 0.13
108-110 229 449 1.85 0.32 1.43 1.97 8.63 0.12 0.14
112-114 225 449 1.86 0.32 1.42 2.00 8.52 0.12 0.14
116-118 227 44.7 1.89 0.32 1.51 1.95 8.63 0.13 0.13
120-122 2.18 45.4 1.80 0.32 1.41 1.98 8.11 0.11 0.14
122-125 2.10 458 1.78 0.32 1.37 1.83 8.12 0.11 0.12
SWIR BGS 0.77 51.5 0.62 0.19 0.42 0.97 2.67 0.04 0.11
0.80 51.1 0.59 0.16 0.37 1.06 3.59 0.04 0.12
0.68 50.8 0.44 0.16 0.37 1.66 2.51 0.03 0.11
0.99 50.5 0.53 0.19 0.37 1.28 3.71 0.05 0.12





image2.png
Site As Ba cd Co Cr Cu Mn Ni P Pb v Zn
Detection limit 0.2 10 0.02 0.1 1 0.2 5 0.2 10 0.5 1 2
Coresection(¢cm)  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm _ ppm _ ppm
65gc01 0-2 26 560 0.32 8.9 17 489 1215 206 320 43 19 28
46 1.7 530 0.28 42 17 462 196 13.0 310 3.9 16 21
8-10 25 580 0.28 10.6 14 52.6 623 142 320 4.1 17 22
12-14 25 570 0.30 114 13 487 707 138 290 4.0 16 21
16-18 23 580 0.28 6.1 14 444 521 118 290 3.9 16 23
20-22 22 580 0.26 8.4 14 512 585 13.7 290 3.8 16 21
24-26 22 590 0.24 122 16 60.4 648 178 290 37 14 20
28-30 18 640 0.22 6.9 18 24.4 392 152 300 3.8 14 21
32-34 0.9 670 0.22 6.8 23 243 398 21.0 290 37 13 23
36-38 15 670 0.39 93 22 68.2 411 245 300 35 22 25
40-42 13 690 0.41 7.9 28 58.6 399 249 300 3.6 22 24
44-46 15 680 0.40 8.5 38 57.8 408 32.0 300 37 25 25
48-50 15 640 031 11.0 55 50.8 449 434 300 33 32 27
52-54 13 640 0.32 108 44 443 440 38.9 290 3.4 29 26
56-58 13 660 0.51 7.9 25 59.8 405 23.7 310 3.6 22 25
60-63 0.9 640 035 7.1 22 46.5 409 19.7 330 4.1 18 22
65gc02 0-2 20 410 0.26 9.5 25 495 425 19.8 320 3.9 30 26
46 1.7 430 0.27 9.4 25 49.7 429 20.5 320 35 30 28
8-10 24 470 0.30 9.7 25 55.0 423 20.3 320 37 29 28
12-14 14 480 0.30 9.5 25 57.1 407 226 310 37 29 28
16-18 1.1 600 0.40 8.9 26 66.3 337 332 320 3.8 27 33
20-22 1.0 520 0.38 8.4 26 68.0 333 28.0 310 47 27 33
24-26 0.5 540 0.41 7.4 23 63.6 312 28.4 320 37 24 30
28-30 0.9 540 0.42 8.1 26 68.5 373 34.1 320 3.8 26 31
32-34 1.1 560 0.42 72 23 57.4 326 282 330 3.8 24 29
36-38 0.8 540 0.40 7.4 23 545 332 28.6 320 3.8 23 28
40-42 0.0 510 035 7.7 26 523 329 27.5 310 35 25 30
44-46 19 510 0.38 6.6 28 49.4 349 30.5 320 3.4 22 30
48-50 0.4 550 0.41 6.8 22 58.4 383 26.1 340 35 21 28
52-54 0.4 570 0.39 72 22 59.2 343 229 340 37 23 27
56-58 1.0 560 0.39 9.0 30 65.4 438 30.4 340 43 25 32
60-62 0.9 550 0.39 7.4 22 62.9 402 238 330 3.8 20 26
64-66 0.0 550 0.40 75 21 487 356 212 330 3.8 19 26
68-70 0.2 550 035 6.2 22 024 299 20.8 330 3.4 22 28
72-74 0.0 570 0.37 5.8 21 36.0 239 182 330 3.1 22 27
76-78 0.4 570 0.38 6.3 22 403 328 213 340 35 22 28
80-82 0.7 590 0.38 6.5 23 40.4 341 218 340 3.6 23 28
84-86 03 580 0.37 6.3 21 393 456 226 340 3.6 23 28
88-90 0.7 590 0.40 73 22 419 535 23.6 340 35 22 27
92-94 0.7 570 0.34 7.1 22 41.0 487 21.1 340 35 24 27
96-98 19 520 0.34 9.9 23 50.4 530 235 330 3.9 27 27
100-102 13 580 0.32 12.0 24 493 405 21.1 330 37 26 28
104-106 15 500 0.32 93 26 52.1 434 212 310 35 29 28
108-110 13 560 0.37 8.5 24 515 367 242 320 35 25 29
112-114 14 550 0.36 7.4 24 523 346 235 320 3.4 25 29
116-118 0.6 560 0.37 8.8 26 63.7 463 29.4 330 4.1 26 30
120-122 0.0 540 0.42 7.4 23 60.2 350 26.1 330 37 23 28
122-125 1.0 540 0.43 7.0 22 56.8 334 225 330 37 23 28
SWIR 20 450 0.32 9.2 5 18.0 353 20.6 620 3.4 4 15
BGS
2.1 540 035 47 5 21.0 281 114 230 35 5 13
18 270 033 7.0 6 116 265 13.0 150 8.7 6 15
1.7 540 0.31 5.4 6 21.6 320 12.3 270 32 7 14
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