SUPPLEMENTARY FILE.

Supplementary Table S1. Rock ages based on foram biostratigraphy and 8Sr/¢Sr compositions (see text). ! ratios with multiple Sr ages; (r) = reprocessed.

Depth

Biostrat.

Age Range

Sr Age

Sr Age

Sr Age

Site (m) Sample Description Age Zone (Ma) 875y 865y Mo i o Epoch/Stage
Glider Crash (Site A):
1 675 D8-S5_rki1-Cary sediments from live Caryophyllia holdfast 0.708670 17.6 17.5 17.7 E. Mioc./Burd.
2 701 D8-S3 rock handsample for biostratgraphy E. Olig. 01-2 31-33
3 701 D8-S3_rk1-Poly sediments from live Polymyces holdfast 0.708443 20.9 20.9 21.0 E. Mioc./Aquit.
4 701 D8-S3_rk2-M rock, mudstone nodule 0.708324 22.4 22.3 22.5 E. Mioc./Aquit.
D8-S3_rk2-M (r) (as above) 0.708327 22.4 22.3 22.5 E. Mioc./Aquit.
5 701 D8-S3_rk3-S rock, siltstone nodule 0.708245 23.9 23.7 24.0 L. Olig./Chatt.
Two Rocks (Site F):
6 717 D9-S4 rock handsample for biostratgraphy E. Olig. 01-2 31-33
7 717 D9-S4_rk1-H "pre-hardground" 0.708445 20.5 20.3 20.7 E. Mioc./Aquit.
8 717 D9-S4_rk2-M mudstone nodule 0.708354 22.0 21.9 22.1 E. Mioc./Aquit.
D9-54_rk2-M (r) (as above) 0.708357 21.9 21.8 22.0 E. Mioc./Aquit.
9 739 D9-S2 rock handsample for biostratgraphy E. Olig. 01-2 31-33
10 746 D9-S2_rki1-Poly sediments from live Polymyces holdfast 0.708690 17.4 17.3 17.5 E. Mioc./Burd.
D9-S2_rk1-Poly (r) (as above) 0.708695 17.0 16.9 17.2  E. Mioc./Burd.
11 746 D9-S1 rock handsample for biostratgraphy E. Olig. 01-2 31-33
12 746 D9-S1_rk2 rock handsample for biostratgraphy 0.708376 21.7 21.6 21.8 E. Mioc./Aquit.
Derwent Wreck (Site B):
13 936 D4-S1_rki1-Des sediments from live Desmophyllum holdfast 0.708485 20.1 20.0 20.2  E. Mioc./Burd.
14 936 D4-S1_rk2-Sol sediments from fossil Solenosmilia holdfast 0.708499 19.9 19.8 20.0 E. Mioc./Burd.
15 936 D4-S1_rk3-Des sediments from fossil Desmophyllum holdfast 0.708517 19.6 19.5 19.7 E. Mioc./Burd.
Glass Sponge Ridge (Site D):
16 1032 D7-S5 rock handsample for biostratgraphy M. Eoc. E8-E12 34-40
1032 D7-S5_rk1(W) separate subsample from wackestone (above) 0.707816! 34.7 34.4 35.2 L. Eoc./Priab.
43.9 45.1 M. Eoc./Lute.
D7-S5_rk1(W)-rpt  (as above) 0.707830 34.3 34.1 34.5 L. Eoc./Priab.
Amphitheatre Waterfall (Site E):
17 1241 D5-S8 rock handsample for biostratgraphy M. Eoc. E10-E12 40-44
18 1357 D5-S4_rk1 rock, small loose mudstone? fragments 0.707825? 35.1 34.7 35.8 L. Eoc./Priab.
42.5 46.0 M. Eoc./Lute.
55.6 E. Eoc./Ypres.
19 1472 D5-S3_rkil sediments from Vaughanella holdfast 0.707826! 35.0 34.7 35.7 L. Eoc./Priab.
42.7 45.9 M. Eoc./Lute.
55.6 E. Eoc./Ypres.
20 1602 D5-S1 _rk1 rock handsample for biostratgraphy L. Paleoc. P4c 56-56.5




Supplementary Table S2. Radiocarbon analysis of seawater samples collected from Perth Canyon by Rosette cast at Sites B and E.

# Location Depth (m) Sample ID Lab ID pMC AC (%)
Mean Error (10) Mean Error (10)

1 Site B: Derwent Wreck 85 C3-B17 0zu207 104.64 0.33 38.1 33
2  Site B: Derwent Wreck 130 C3-B15 0zZU206 103.93 0.29 31.0 2.9
3 Site B: Derwent Wreck 200 C3-B13 0zZU205 104.47 0.30 36.4 3.0
4  Site B: Derwent Wreck 302 C3-B12 0zU204 104.07 0.28 324 2.8
5 Site B: Derwent Wreck 423 C3-B9 0zZU203 103.81 0.31 29.8 3.1
6 Site B: Derwent Wreck 539 C3-B7 0zU202 101.94 0.28 11.3 2.8
7 Site B: Derwent Wreck 651 C3-B5 0zu201 98.22 0.27 -25.6 2.7
8 Site B: Derwent Wreck 829 C3-B3 0zU200 91.06 0.34 -96.6 34
9 Site B: Derwent Wreck 1053 C3-B1 0zU199 86.41 0.27 -142.8 2.7
10 Site E: Amphitheatre Waterfall 15 C4-B20 0zU218 104.33 0.33 35.0 33
11 Site E: Amphitheatre Waterfall 77 C4-B16 0zuU217 104.96 0.33 41.3 33
12 Site E: Amphitheatre Waterfall 130 C4-B15 0zZU216 105.13 0.32 42.9 3.2
13 Site E: Amphitheatre Waterfall 251 C4-B14 0zZU215 105.07 0.69 42.3 6.8
14 Site E: Amphitheatre Waterfall 432 C4-B12 0zu214 103.07 0.29 225 2.9
15 Site E: Amphitheatre Waterfall 602 C4-B10 0zZuU213 102.08 0.30 12.7 3.0
16 Site E: Amphitheatre Waterfall 781 C4-B8 0zZU212 93.13 0.31 -76.1 3.1
17 Site E: Amphitheatre Waterfall 1000 C4-B7 0zu211 86.05 0.27 -146.3 2.7
18 Site E: Amphitheatre Waterfall 1250 C4-B5 0zU210 84.35 0.25 -163.2 2.5
19 Site E: Amphitheatre Waterfall 1600 C4-B3 0zZU209 82.81 0.28 -178.5 2.8
20 Site E: Amphitheatre Waterfall 2000 C4-B1 0ZU208 81.53 0.26 -191.2 2.6




Supplementary Table S3. Uranium-series analyses of fossil deep-water corals.

Depth Water  23°Th 232Th B8y

Site Sample name [2°Th/%8U] +2SE  [%°Th/?32Th] §%Um *2SE 6%°U; +2SE Age (ka) Agec

m Mass nmol/g nmol/g nmol/g (ka BP)
Dog-Leg Canyon (Site C):
1 FPC15_DO06-S7_Desl1F 1558 UCDW 0.00007 0.0171 18.0 0.224 0.0003 743 131.1 0.4 140.2 0.5 23.998 23.872
2 FPC15_DO06-S7_Des2F 1558 UCDW 0.00005 0.0139 14.8 0.217 0.0003 725 138.2 0.4 1474 0.5 23.010 22.885
3 FPC15_DO06-S7_Des4F 1558 UCDW 0.00005 0.0066 16.9 0.172 0.0001 1387 139.3 0.5 146.5 0.5 17.793 17.699
4 FPC15_D06-S3_Des1F 1788 UCDW 0.00006 0.0117 14.6 0.245 0.0004 957 131.3 04 1415 04 26.447 26.331
5 FPC15_DO06-S3_Des2F 1788 UCDW 0.00007 0.0141 18.4 0.231 0.0003 946 131.3 04 1408 0.4 24.797 24.683
6 FPC15_DO06-S3_Des3F 1788 UCDW 0.00008 0.0012 17.2 0.270 0.0003 11861 127.3 0.4 1384 0.5 29.738 29.665
7 FPC15_DO06-S3_Des4F 1788 UCDW 0.00007 0.0058 23.6 0.183 0.0001 2323 1355 0.5 143.0 0.5 19.140 19.055
8 FPC15_D06-S3_Des5F 1788 UCDW 0.00005 0.0123 11.2 0.271 0.0002 778 1336 0.5 1452 0.5 29.593 29.456
9 FPC15_D06-S3_Des6F 1788 UCDW 0.00009 0.0051 17.9 0.296 0.0002 3263 128.4 0.5 1409 0.5 32.982 32.894
Two Rocks (Site F):

10 FPC15_DO09-S5_Sol1F-1 691 AAIW  0.00005 0.0005 13.8 0.232 0.0006 21526 130.1 04 1396 04 24,951 24.882
FPC15_D09-S5_Sol1F-2 (r) 691 AAIW  0.00005 0.0005 13.5 0.232 0.0004 20740 129.7 04 139.2 04 24.980 24911

11 FPC15_DO09-S5_Sol2F-1 691 AAIW  0.00006 0.0004 15.1 0.232 0.0004 24751 1299 04 1393 04 24.909 24.840
FPC15_D09-S5_Sol2F-2 (r) 691 AAIW  0.00006 0.0004 14.2 0.232 0.0004 25890 129.8 04 1393 04 25.005 24.936

12 FPC15_D09-S5_Sol3F-1 691 AAIW  0.00006 0.0005 15.0 0.233 0.0004 21791 129.8 04 1394 04 25.123 25.054
13 FPC15_D09-S4_Sol2F-1 691 AAIW  0.00006 0.0029 17.3 0.216 0.0005 4040 1319 0.4 140.7 04 23.016 22.939
FPC15_D09-S4_Sol2F-2 (r) 691 AAIW  0.00006 0.0023 15.5 0.216 0.0005 4511 1314 0.4 140.2 04 22.961 22.885

14 FPC15_DO09-S5_Desl1F 691 AAIW  0.00006 0.0106 17.6 0.214 0.0004 1112 138.0 04 1471 04 22.598 22.495
15 FPC15_DO09-S5_Des2F 691 AAIW  0.00006 0.0061 15.6 0.235 0.0003 1887 1315 04 1412 04 25.278 25.187
16 FPC15_DO09-S5_Des3F 691 AAIW  0.00006 0.0026 15.9 0.215 0.0001 4070 146.6 0.5 156.2 0.5 22.546 22.466
17 FPC15_DO09-S5_Des4F 691 AAIW  0.00006 0.0035 15.3 0.217 0.0002 2999 135.6 0.5 1447 0.5 23.072 22.988
18 FPC15_DO09-S5_Des5F 691 AAIW  0.00006 0.0035 16.2 0.215 0.0002 3091 136.1 0.2 1451 0.2 22.747 22.664
19 FPC15_DO09-S5_Sol4F 691 AAIW  0.00007 0.0035 18.6 0.238 0.0002 3987 1295 0.2 139.2 0.2 25.676 25.595
20 FPC15_D09-S5_Sol5F 691 AAIW  0.00007 0.0027 17.5 0.237 0.0002 4764 130.7 0.3 1405 0.4 25.505 25.426
21 FPC15_D09-S4_Sol1F 717 AAIW  0.00006 0.0018 15.1 0.222 0.0003 5939 136.6 0.4 146.0 0.5 23.565 23.490
22 FPC15_D09-S4_DeslF 717 AAIW  0.00007 0.0037 17.3 0.223 0.0003 3310 130.6 0.4 139.7 0.5 23.850 23.769
23 FPC15_D09-S4_Des2F 717 AAIW  0.00007 0.0102 19.7 0.221 0.0002 1345 132.8 0.3 1419 04 23.567 23.468
24 FPC15_D09-S4_Des3F 717 AAIW  0.00007 0.0014 18.1 0.212 0.0002 8660 1443 0.3 153.6 0.4 22.305 22.232

25 FPC15_D09-S4_Des4F 717  AAIW 0.00006 0.0014 16.4 0.213 0.0002 8079 1464 05 1559 0.5 22.295 22.220




Supplementary Table S3 (cont’d).

230 232 238
Site Sample name Depth Water Th Th U [20Th/28u] +2SE  [°Th/22Th] 629U + 2SE 623%U; +2SE Age (ka) Agec (ka BP)

m Mass nmol/g nmol/g nmol/g
26 FPC15_D09-S4_Des5F 717 AAIW  0.00006 0.0048 15.5 0.221 0.0002 2258 140.5 0.5 150.1 0.5 23.372 23.283
27 FPC15_D09-S4_Des7F 717 AAIW  0.00006 0.0101 16.1 0.224 0.0002 1121 1437 0.5 153.6 0.5 23.712 23.604
28 FPC15_D09-S4_Sol3F 717 AAIW  0.00007 0.0038 18.9 0.215 0.0001 3401 132.0 0.5 140.8 0.5 22.909 22.827
29 FPC15_D09-S4_Sol4F 717 AAIW  0.00006 0.0032 16.1 0.218 0.0002 3445 133.2 0.5 1422 0.5 23.256 23.174
30 FPC15_D09-S1_Sol1F 746 AAIW  0.00008 0.0073 18.2 0.250 0.0003 1959 133.1 0.4 143.7 0.5 27.091 26.999
31 FPC15_D09-S1_Sol2F 746 AAIW  0.00008 0.0025 20.1 0.232 0.0001 5975 1343 0.5 1441 0.5 24.880 24.803

Brackets denote activity ratios.

[22°Th/%2Th] ratios determined using a Th-U spike calibrated to reference material HU-1 assuming secular equilibrium.

56234U reported as measured (m) and corrected initial (i) values.

Age (ka) is calculated through iterative age estimation (Ludwig and Titterington, 1994), using the 23°Th, 23U and 38U decay constants of Cheng et al. (2013) and Jaffey et al.
(1971).

Agec (ka BP) is the corrected age calculated with initial non-radiogenic [2°Th/232Th] = 2 (+1) and reported as ka Before Present (BP), where Present is defined as the year 1950
CE.



Supplement Figure S1. Representative images of the substrate and lithologies of the Perth Canyon for ROV dive Site A
Glider Crash (a-f), Site B Derwent Wreck (g-i), Site C Dog-Leg Canyon (j-o).



Supplement Figure S2. Representative images of the substrate and lithologies of the Perth Canyon for ROV dive Site D
Glass Sponge Ridge (a-f), Site E Amphitheatre Waterfall (g-1), Site F T (m-r).



