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Figure S1. Best fit for In(k) as a function of 1/RT to calculate the kinetic parameters A and Ea for the Guaymas Basin sites
(red), the Sea of Japan Sites (green) and the Bering Sea site (blue); see Tab. 4 in the main text. The gray bands show the
95% confidence intervals.
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Figure S2. The figures shows the results of a subset of runs of the simulations to test the hypothesis that the rapid
sedimentation rates are responsible for shuttling amorphous silica deeper/older than expected based on current kinetic
models. For this purpose, the temperatures for opal-CT precipitation were calculated by simulating about one order of
magnitude slower sedimentation rates. The latter was simulated by reducing the time factor (t) in k = -In(0.9)/t to a value
between 0.1 and 0.2. The best fit between observed and modeled data (expressed as the difference in temperature
between the two; DT°C in the Y-axis) occurs when ~14% slower sedimentation rates are used (‘reduced sedimentation
rate’ in x-axis; see also Tab. S4).
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Figure S3. Saturation indexes with respect to the three main silica phases for Sites U1545 (red), U1546 (green) and
U1547 (blue). The dotted lines represent the Sl for opal-A, the dashed lines for opal-CT, and the solid lines for quartz. S
is the log of the ration between the lon Activity Product (i.e. porewater silica concentration) and the solubility constant of
the three main silica phases calculated using Gunnarsson and Arnorsson (2000) solubility equations. SI=0 indicates
saturation, S>0 supersaturation and S<0 undersaturation. The minimum in the silica concentration profile near the
seafloor is due to the fact that silica is strongly undersaturated in seawater. Lithological symbols: the letters represent the
main silica phases (A = opal-A, CT = opal-CT, Q = quartz), and intrusive dolerite bodies (D). The vertical dashed lines
show the approximate extent of the metamorphic contact aureole associated with the massive mafic sill at Site U1546.



Table S1 - Silica Porewater data

2.97 791.79 1.76 748.74 0.5 664.93
5.95 729.86 6.93 711.24 1 650.68
15.45 809.7 15.69 753.5 2 653.2
24.96 853.53 25.78 805.13 2.5 700.21
34.45 869.03 25.78 816.95 2.96 630.58
43.95 907.12 34.81 834.4 3.51 650.86
53.45 993.54 45.6 880.6 4.01 679.76
62.96 1019.91 53.7 908.77 4.81 698.88
72.36 1116.32 53.7 899.79 5.8 681.01
81.86 1224.61 63.94 963.85 6.3 700.48
91.59 1236.43 74.31 1085.52 7.3 644.23
122.39 1386.3 82.79 1145.82 7.8 736.19
141.46 1811.18 91.8 1244.61 8.26 707.22
165.92 1640.38 103.01 1288.74 8.81 731.31
191.28 1723.33 112.31 1358.84 9.31 744.32
218.25 1956.05 120.94 1397.99 10.31 765.33
245.85 1960.64 131.61 1448.64 10.81 771.09
274.71 2208.22 140.11 1428.35 11.81 782.11
285.82 2021.77 149.64 1447.5 12.31 802.8
326.73 1641.47 159.24 1609.72 13.31 816.76
329.62 1059.03 168.52 1573.49 13.81 825.04
392.85 984.74 177.54 1578.45 14.66 840.32
394.25 523.92 187.51 1635.43 15.55 836.41
427.73 958.95 197.73 1676.37 17.05 874.46
443.26 478.95 205.4 1708.73 17.76 896.03
463.97 338.34 212.12 1764.43 18.56 892.11
473.16 176.88 216.78 1787.06 20.06 916.65
485.34 408.67 226.17 1915.43 21.56 928.73
231.54 1733.07 23.06 939.2
238.48 1766.38 24.56 960.98
243.14 1784.71 27.26 1043.4
252.56 1798.47 36.76 1174.77
258.82 1932.86 46.25 1404.29
273.41 1922.36 55.76 1583.59
281.46 2017.27 57.03 1733.22
292.18 2011.93 66.11 1865.08
328.85 981.53 75.45 1943.55
438.35 566.02 84.81 2123.92
447.03 842.23 94.25 2222.69
505.09 735.33 103.85 2444.96
535.1 232.93 108.89 2371.18

113.1 2025.25
117.34 1959.89
127.3 1078.6
131.48 1126.59
145.93 1230.05
151.14 995.11
Notes: AThe dataset for Site U1545 is from Hole A; *The dataset for Site U1546 combines
porewater data from Holes B and C; **The datset for Site U1547 combines porewater data
from Holes A and B

Table S1. Concentration of porewater silica (in #M) obtained from IODP X385 Sites U1545, U1546, and
Ul1547.



Table S2 - In situ t emperature data

Site Site Site
u1545~» T°C Tool U1546* T°C Tool U1547** T°C Tool
(mbsf) (mbsf) (mbsf)
0 3.85 0 3.96
33.3 10.88 APCT-3 32.3 10.05 APCT-3 24.3 25.65 APCT-3
60.8 17.32 APCT-3 60.8 16.3 APCT-3 34.7 27.97 APCT-3
89.3 24.56 APCT-3 89.3 22.4 APCT-3 52.8 37.36 APCT-3
117.8 31.04 APCT-3 117.8 28.14 APCT-3 71.8 49.68 APCT-3
138.1 36.17 APCT-3 146.3 35.19 APCT-3 90.8 56.25 APCT-3
161.4 46.89 APCT-3 174.8 41.66 APCT-3 101.9 66.83 SET2
189.4 47.63 APCT-3 198.5 45.98 APCT-3 124.2 74.21 SET2
189.4 47.92 APCT-3 218.4 51.12 APCT-3
217.6 54.37 APCT-3 239.9 54.44 SET2
218.6 54.95 APCT-3 259.4 61.08 SET2
246.8 62.47 APCT-3 288.7 66.93 SET2
275 67.54 APCT-3
287.9 67.47 SET2
288.9 71.17 SET2
329.5 77.58 SET2
358.6 85.22 SET2
Notes: AThe dataset for Site U1545 is from Hole B; *The dataset for Site U1546 is from Hole A; **The dataset for Site U1547 is
from Hole B

Table S2. In situ temperature data for the IODP X385 drill sites presented in this study. APCT-3 =

Advanced Piston Corer Temperature 3 tool; SET2 = Sediment Temperature 2 tool.



Table S3

Main statistics of d-values (A4) for the (101) peaks of quartz
and opal-CT for repeated (n-6) XRD measurements (in the
15°-30° 26 range) of selected Site U1545 samples

Sample quartz (101) opal-CT (101)
55X_5W_65-75¢em 3.342 4.095
3.343 4.099
3.344 4.104
3.343 4.110
3.342 4.099
3.342 4.092
Average 3.343 4.100
SD 0.001 0.006
Ul545A 63X _4W_ 3.341 4.085
3.332 4.065
3.332 4.065
3.332 4.069
3.333 4.064
3.340 4.068
Average 3.335 4.069
SD 0.004 0.008
Ul545A 65X _3W_ 3.336 4.060
3.340 4.077
3.334 4.061
3.334 4.063
3.339 4.070
3.340 4.076
Average 3.337 4.068
SD 0.003 0.007
Ul545A 65X _5W_ 3.323 4.042
3.329 4.045
3.328 4.053
3.329 4.049
3.328 4.046
3.329 4.051
Average 3.328 4.048
SD 0.003 0.004
All samples Quartz (101) Opal-CT (101)
Average 3.336 4.071
SD 0.003 0.006

Table S3. Main statistics of the d-spacing values (A) for the (101) peaks of quartz and opal-CT for repeated
(n-6) XRD measurements (in the 15°-30° 26 range) of selected Site U1545 samples.



Table S4 - Comparison between 'classic' and new kinetic models for opal-A/CT transformation and prediction of temperatures for opal-CT prec ion for ~14% slower sed rates
Site U1545 Site U1546 Site U1547
T of opal-CT based T of opal-CT based T of opal- T of opal-CT based
Tof opal-CT T of opal-CT on ‘classic' model Tof opal-CT Tofopal-CT AT (°C) on ‘classic’ model Tofopal- CT(°C) AT (°C) on ‘classic’ model
(°C) (°C) (new AT (°C) (new with 18% reduced (°C) (new with 18% reduced CT(°C) (new with 18% reduced

Depth Age (‘classic’ kinetic - sedimentatio rate (‘classic’ kinetic -  sedimentatio rate (‘classic’ kinetic kinetic -  sedimentatio rate
(m) (year) model) model) classic) Age (year) model) model) classic) (°C) Age (year) model) model) classic) (°C)
o [ 0 0
10 11587 97.78 134.39 36.60 129.64 9804 100.66 137.71 37.05 133.04 19084 89.44 124.77 35.33 0.34
20 23175 86.29 121.15 34.86 116.13 19608 89.00 124.26 35.27 119.30 38168 78.45 112.14 33.69 1.02
30 34762 79.89 113.80 3391 108.63 29412 82.50 116.80 34.29 111.69 57252 7233 105.12 32.79 174

46350 75.49 108.75 33.26 103.49 39216 78.03 111.67 33.63 106.46 76336 68.11 100.29 32.18 222

57937 72.15 104.92 32.77 99.59 49020 74.65 107.78 3313 102.50 95420 64.91 96.63 3172 2.57
60 69525 69.47 101.85 3238 96.47 58824 7193 104.66 32.74 99.33 114504 62.34 93.69 3135 2.85
70 81112 67.23 99.29 32.06 93.87 68627 69.66 102.06 3241 96.69 133588 60.19 91.24 31.05 3.08
80 92700 65.32 97.10 3178 91.65 78431 67.72 99.84 3213 94.43 152672 58.36 89.15 30.79 3.28
90 104287 63.65 95.19 3154 89.71 88235 66.02 97.91 31.88 92.47 171756 56.76 87.32 30.56 3.45
100 115875 62.17 93.50 3133 87.99 98039 64.52 96.19 31.67 90.72 190840 55.34 85.70 30.36 3.59
110 127462 60.84 91.99 3114 86.45 107843 63.18 94.65 3147 89.16 209924 54.06 84.25 30.18 3.72
120 139050 59.64 90.61 30.97 85.06 117647 61.96 93.26 31.30 87.75 229008 52.91 82.93 30.02 3.84
130 150637 58.54 89.36 30.82 83.79 127451 60.84 91.99 3114 86.45 248092 51.85 8173 29.88 3.95
140 162225 57.53 88.20 30.67 82.62 137255 59.82 90.82 31.00 85.27 267176 50.88 80.63 29.74 4.04
150 173812 56.60 87.14 30.54 8153 147059 58.87 89.73 30.86 84.17 286260 49.99 79.60 29.62 4.13
160 185400 55.73 86.14 30.42 80.53 156863 57.99 88.73 30.74 83.15 305344 49.15 78.65 29.50 4.22
170 196987 54.91 85.22 30.30 79.59 166667 57.16 87.79 30.62 82.19
180 208575 54.15 84.35 30.20 78.70 176471 56.39 86.90 30.51 81.30
190 220162 53.43 83.53 30.10 77.87 186275 55.66 86.07 3041 80.45
200 231750 52.75 82.75 30.00 77.09 196078 54.97 85.29 3031 79.66
210 243337 5211 82.02 29.91 76.35 205882 54.32 84.54 30.22 78.90
220 254925 51.50 81.32 29.83 75.64 215686 53.70 83.84 30.13 78.19
230 266512 50.92 80.66 29.75 74.97 225490 53.11 83.17 30.05 77.51
240 278100 50.36 80.03 29.67 7433 235294 52.55 82.53 29.97 76.86
250 289687 49.83 79.43 29.59 73.72 245098 52.01 81.91 29.90 76.24
260 301275 49.32 78.85 29.52 7313 254902 51.50 81.33 29.83 75.64
270 312862 48.84 78.29 29.46 72.57 264706 51.01 80.76 29.76 75.07
280 324450 4837 77.76 29.39 72.03 274510 50.53 80.22 29.69 74.53
290 336037 47.92 77.25 2933 7151 284314 50.07 79.70 29.63 74.00
300 347625 47.48 76.75 29.27 71.01 294118 49.63 79.20 29.57 73.49
310 359212 47.07 76.28 29.21 70.53 303922 49.21 78.72 29.51 73.00
320 370800 46.66 75.82 29.16 70.06 313725 48.80 78.25 29.45 72.53
330 382387 46.27 75.37 29.10 69.61 323529 48.40 77.80 29.40 72.07
340 393975 45.89 7494 29.05 69.18 333333 48.02 77.37 29.34 71.63
350 405562 45.53 7453 29.00 68.76 343137 47.65 76.94 29.29 71.20
360 417149 45.17 74.12 28.95 68.35 352941 47.29 76.53 29.24 70.79
370 428737 44.83 73.73 28.90 67.95 362745 46.94 76.14 29.19 70.39
380 440324 44.49 73.35 28.86 67.57 372549 46.60 75.75 29.15 70.00
390 451912 44.16 72.98 28.81 67.19 382353 46.27 75.37 29.10 69.62
400 463499 43.85 72.62 28.77 66.83 392157 45.95 75.01 29.06 69.25
410 475087 43.54 72.27 28.73 66.47 401961 45.64 74.65 29.02 68.89
420 486674 43.24 7193 28.69 66.13 411765 45.33 7431 28.97 68.54
430 498262 42.95 71.59 28.65 65.79 421569 45.04 73.97 28.93 68.20
440 509849 42.66 71.27 28.61 65.46 431373 4475 73.64 28.89 67.86
450 521437 42.38 70.95 28.57 65.14 441176 44.47 73.32 28.85 67.54
460 533024 4211 70.64 28.53 64.83 450980 44.19 73.01 28.82 67.22
470 544612 41.85 70.34 28.50 64.53 460784 43.92 72.70 28.78 66.91
480 556199 41.59 70.05 28.46 64.23 470588 43.66 72.40 28.74 66.61
490 567787 4133 69.76 28.43 63.94 480392 43.40 7211 28.71 66.31
500 579374 41.08 69.48 28.39 63.65 490196 43.15 71.82 28.67 66.02
510 590962 40.84 69.20 28.36 63.37 500000 42.90 71.54 28.64 65.74

Table S4. For each of the three [ODP Expedition 385 sites examined in this paper we present a comparison

between 'classic' (Mizutani et al., 1970) and new kinetic model (the one proposed in this paper) for opal-A/CT

transformation. To test the hypothesis that the fast sedimentation rates are responsible for shuttling amorphous

silica deeper/older than expected based on current kinetic models we calculated the temperatures for opal-CT

precipitation by simulating slower sedimentation rates of about one order of magnitude. The latter was

simulated by reducing the time factor (t) in k = -In(0.9)/t to a value between 0.1 and 0.2. The best fit between

observed and modeled data was obtained when we used ~14% slower sedimentation rates.



