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Table S4 Magnetostratigraphy ODP 1263  
Chron  Top   Bottom   Mean  
 Site, Hole, Core,  Depth  Site, Hole, Core,  Depth   Depth  Error 
 Section, Interval (cm) (mbsf) (rmcd) Section, Interval (cm) (mbsf) (rmcd) (mbsf) (rmcd) (m)  
C20n (y) 1263B-10H-4, 30 136.30 160.34 1263B-10H-4, 50 136.50 160.54 136.40 160.44 ± 0.1 
C20n (o) 1263B-11H-4, 141 146.91 171.94 1263B-11H-5, 11 147.11 172.14 147.01 172.04 ± 0.1 
C21n (y) 1263A-19H-5, 108 170.88 199.94 1263B-14H-1, 97 170.47 200.14 170.68 200.04 ± 0.1 
C21n (o) 1263B-15H-6, 99 185.49 216.34 1263B-15H-6, 39 185.89 216.74 185.69 216.54 ± 0.2  
 
 
 
 
 
Table S5 Hole 702B and Site 1263 Calcareous Nannofossil datums  
Bioevent Age§ Position in# Top Bottom Top Bottom Mean error 
  Magneto- Core, section Core, section Depth Depth Depth 
  stratigraphy interval (cm) interval (cm) (m) (m) (m) (±m)  
Hole 702B* 

LO R. umbilicus >14µm 43.06 C20n.58 702B11X-5,5 702B11X-5,45 97.85 98.25 98.05 0.20 
Site 1263** 

HO Nannotetrina spp. 43.06 C20n.58 1263A15H-CC 1263A16H-1,45 155.27 157.16 156.22 0.94 
HO N. fulgens (alata) 43.72 C20n 1263A15H-CC 1263B11H-4,80 169.84 171.34 170.59 0.75 
HO C. gigas 43.96 C20r.93 1263B12H-1,40 1263B12H-1,140 177.09 178.09 177.59 0.50 
LO C. gigas 46.11 C20r.06 1263B13H-3,120 1263B13H-4,40 192.38 193.08 192.73 0.35 
LO N. fulgens (alata) 46.80 C21n.68 1263B14H-3,40 1263B14H-3,120 202.58 203.39 202.99 0.40 
HO D. lodoensis 48.37 C21r.59 1263A21H-2,40 1263A21H-2,140 215.04 215.56 215.06 0.26  

Note: HO = highest occurence, LO = lowest occurence; §Agnini et al. 2014, *Pea 2011, **Shipboard Scientific Party 2004, #Position in Magnetochron is 
from Base of Chron; depth in 702B is mbsf and 1262 is rmcd. 
 
 
 
 
Table S6 Relative and absolute 405-kyr eccentricity cycle age model for ODP Hole 702B and Site 1263  
 405-kyr Site 702B Site 1263  relative age   absolute age  
 cycle depth (mbsf) depth (rmcd)  (Ma)  405-kyr cycle La2011 (Ma)  
 # 1 - 158.60 0.405 # 104 41.904 
 # 2 - 161.25 0.810 # 105 42.308 
 # 3 - 165.10 1.215 # 106 42.708 
 # 4 108.20 168.70 1.620 # 107 43.112 
 # 5 115.20 172.20 2.025 # 108 43.516 
 # 6 121.60 175.50 2.430 # 109 43.928 
 # 7 128.00 178.90 2.835 # 110 44.336 
 # 8 133.80 183.00 3.240 # 111 44.740 
 # 9 - 186.70 3.645 # 112 45.140 
 # 10 148.20 (192.10) 4.050 # 113 45.540 
 # 11 154.40 197.20 4.455 # 114 45.948 
 # 12 161.60 202.40 4.860 # 115 46.360 
 # 13 168.50 207.10 5.265 # 116 46.768 
 # 14 175.30 211.70 5.670 # 117 47.176 
 # 15 183.00 216.30 6.075 # 118 47.572 
 # 16 189.70 220.90 6.480 # 119 47.972 
 # 17 195.30 225.70 6.885 # 120 48.372  
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Table S7  Offsets applied to cores from Holes 1263A, 1263B, 1263C  
 Core Offset Ship Revised Offset Δ Ship – Revised  Depth  Source 
 (m) (m) (m) (mbsf) (rmcd)   

208-1263A- 
 1H 0.00 0.00 0.00 0.00 0.00 ship 
 2H 0.41 0.41 0.00 2.30 2.71 ship 
 3H 2.12 2.12 0.00 11.80 13.92 ship 
 4H 3.83 3.83 0.00 21.30 25.13 ship 
 5H 3.85 3.85 0.00 30.80 34.65 ship 
 6H 7.25 7.25 0.00 40.30 47.55 ship 
 7H 9.11 9.06 0.05 49.80 58.86 this study 
 8H 10.71 10.11 0.60 59.30 69.41 this study 
 9H 11.77 11.14 0.63 68.80 79.94 this study 
 10H 11.79 11.29 0.50 78.30 89.59 this study 
 11H 13.17 12.67 0.50 87.80 100.47 this study 
 12H 13.73 13.23 0.50 97.30 110.53 this study 
 13H 17.53 17.03 0.50 106.80 123.83 this study 
 14H 17.75 21.03 -3.28 116.30 137.33 this study 
 15H 20.52 23.73 -3.21 125.80 149.53 this study 
 16H 21.89 25.13 -3.24 135.30 160.43 this study 
 17H 23.02 26.34 -3.32 144.80 171.14 this study 
 18H 23.94 27.44 -3.50 154.30 181.74 this study 
 19H 25.47 29.06 -3.59 163.80 192.86 this study 
 20H 27.77 31.36 -3.59 173.30 204.66 this study 
 21H 30.34 33.83 -3.49 182.80 216.63 this study 
 22H* 32.34 31.86 0.48 192.30 224.16 this study 
 23H 32.55 32.55 0.00 201.80 234.35 ship 
 24H 34.65 34.65 0.00 208.10 242.75 ship 
 25H 35.85 35.85 0.00 217.60 253.45 ship 
 26H 36.85 36.85 0.00 222.60 259.45 ship 
 27H 40.03 40.03 0.00 232.10 272.13 ship 
 28H 42.52 42.52 0.00 241.60 284.12 ship 
 29H 43.70 43.78 -0.08 251.10 294.88 W07 
 30H 45.71 45.79 -0.08 260.60 306.39 W07 
 31H 46.40 46.48 -0.08 270.10 316.58 W07 
 32H 48.38 49.08 -0.70 271.60 320.68 W07 
 33H 51.00 50.60 0.40 281.10 331.70 W07 
 34X 51.24 50.86 0.38 284.10 334.96 W07 
 35X 52.36 51.98 0.38 290.30 342.28 W07 
 36X 54.10 53.72 0.38 300.00 353.72 W07 
 37X 55.38 55.00 0.38 307.10 362.10 W07 
 38X 57.11 56.73 0.38 316.70 373.43 W07 
 39X 58.85 58.47 0.38 326.40 384.87 W07 
 40X 60.58 60.20 0.38 336.00 396.20 W07 
 
208-1263B- 
 1H 7.31 7.30 0.01 46.00 53.30 this study 
 2H 9.41 9.00 0.41 55.50 64.50 this study 
 3H 11.04 10.45 0.59 65.00 75.45 this study 
 4H 12.09 11.43 0.66 74.50 85.93 this study 
 5H 14.69 14.25 0.44 84.00 98.25 this study 
 6H 15.64 15.27 0.37 93.50 108.77 this study 
 7H 16.98 20.32 -3.34 103.00 123.32 this study 
 8H 18.34 21.57 -3.23 112.50 134.07 this study 
 9H 19.95 23.23 -3.28 122.00 145.23 this study 
 10H 20.78 24.04 -3.26 131.50 155.54 this study 
 11H 21.78 25.03 -3.25 141.00 166.03 this study 
 12H 22.68 26.20 -3.52 150.50 176.70 this study 
 13H 24.57 28.17 -3.60 160.00 188.17 this study 
 14H 26.12 29.67 -3.55 169.50 199.17 this study 
 15H 27.35 30.85 -3.50 177.00 207.85 this study 
 16H 29.69 33.13 -3.44 186.50 219.63 this study 
 17H* 29.69 29.21 0.48 196.00 225.21 this study 
 18H* 31.11 30.63 0.48 197.20 227.83 this study 
 19H 32.60 32.60 0.00 201.00 233.60 ship 
 20H 33.71 33.71 0.00 204.90 238.61 ship 
 21H 35.92 35.92 0.00 214.40 250.32 ship 
 22H 38.33 38.33 0.00 223.90 262.23 ship 
 23H 40.47 40.47 0.00 233.40 273.87 ship 
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 24H 42.29 42.29 0.00 242.90 285.19 ship 
 25H 42.95 43.03 -0.08 252.40 295.43 W07 
 26X 44.12 44.20 -0.08 261.90 306.10 W07 
 27X 47.38 49.28 -1.90 271.10 320.38 W07 
 28X 50.83 50.58 0.25 280.70 331.28 W07 
 29X 52.56 52.16 0.40 290.30 342.46 W07 
 30X 54.30 53.90 0.40 300.00 353.90 W07 
 31X 56.03 55.63 0.40 309.60 365.23 W07 
 32X 57.76 57.36 0.40 319.20 376.56 W07 
 33X 59.51 59.11 0.40 328.90 388.01 W07 
 
208-1263C- 
 1H 13.11 12.72 0.39 90.00 102.72 this study 
 2H 14.98 17.5 -2.52 99.50 117.00 this study 
 3H 18.26 21.48 -3.22 109.00 130.48 this study 
 4H* 32.32 31.84 0.48 193.00 224.84 this study 
 5H 33.00 33.00 0.00 202.50 235.50 ship 
 6H 33.83 33.83 0.00 212.00 245.83 ship 
 7H 34.27 34.27 0.00 221.50 255.77 ship 
 8H 36.94 36.94 0.00 225.40 262.34 ship 
 9H 39.79 39.79 0.00 234.90 274.69 ship 
 10H 41.88 41.88 0.00 244.40 286.28 ship 
 11H 43.71 43.79 -0.08 253.90 297.69 W07 
 12H 45.42 45.5 -0.08 263.40 308.90 W07 
 13H 47.21 47.98 -0.77 272.90 320.88 W07 
 14H 50.31 49.91 0.40 282.40 332.31 W07 
 15H 50.31 49.91 0.40 285.60 335.51 W07 
 16X 50.83 51.08 -0.25 285.70 336.78 W07 
 
208-1263D- 
 1H 46.48 45.76 0.72 272.00 317.76 W07 
 2H 48.38 47.73 0.65 275.20 322.93 W07 
 3H 50.61 50.34 0.27 281.50 331.84 W07 
 4H 50.63 50.30 0.33 284.30 334.60 W07 
  
* strong core disturbance 
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Table S8  List of tie points to create the revised composite depth scale (rmcd) for Site 1263  
 Hole, core, section  Depth   Hole, core, section  Depth  Source 
 interval (cm) (mbsf) (rmcd)  interval (cm) (mbsf) (rmcd)  
 1263A-1H-2, 50 2.00 2.00 Append to 1263A-2H-1, 0 2.30 2.71 ship 
 1263A-2H-7, 30 11.60 12.01 Append to 1263A-3H-1, 0 11.80 13.92 ship 
 1263A-3H-7, 30 21.10 23.22 Append to 1263A-4H-1, 0 21.30 25.13 ship 
 1263A-4H-7, 35 30.65 34.48 Tie to 1263A-6H-1, 0 40.30 47.55 ship 
 1263A-6H-5, 12.5 46.425 53.675 Tie to 1263B-1H-1, 37.5 46.375 53.675 this study 
 1263B-1H-6, 57.5 54.075 61.385 Tie to 1263A-7H-2, 102.5 52.325 61.385 this study 
 1263A-7H-5, 47.5 56.275 65.345 Tie to 1263B-2H-1, 85 56.35 65.345 this study 
 1263B-2H-5, 52.5 62.025 71.035 Tie to 1263A-8H-2, 12.5 60.925 71.035 this study 
 1263A-8H-6, 42.5 67.225 77.345 Tie to 1263B-3H-2, 40 66.90 77.345 this study 
 1263B-3H-5, 47.5 71.475 81.935 Tie to 1263A-9H-2, 50 70.80 81.935 this study 
 1263A-9H-7, 7.5 77.375 88.525 Tie to 1263B-4H-2, 110 77.10 88.525 this study 
 1263B-4H-6, 45 82.45 93.89 Tie to 1263A-10H-3, 130 82.60 93.89 this study 
 1263A-10H-7, 42.5 87.725 99.025 Tie to 1263B-5H-1, 77.5 84.775 99.025 this study 
 1263B-5H-7, 17.5 92.705 106.965 Tie to 1263C-1H-3, 125 94.25 106.965 this study 
 1263C-1H-6, 12.5 97.625 110.37 Tie to 1263B-6H-2, 10 95.10 110.37 this study 
 1263B-6H-6, 127.5 102.275 117.545 Tie to 1263C-2H-1, 55 100.05 117.545 this study 
 1263C-2H-7, 6 108.06 125.54 Tie to 1263B-7H-2, 72 105.22 125.54 this study 
 1263B-7H-6, 137.5 111.875 132.075 Tie to 1263C-3H-2, 10 110.60 132.075 this study 
 1263C-3H-4, 47.5 113.975 135.465 Tie to 1263B-8H-1, 140 113.90 135.465 this study 
 1263B-8H-4, 55 117.55 139.13 Tie to 1263A-14H-2, 30 118.10 139.13 this study 
 1263A-14H-6, 150 123.89 144.93 Append to 1263B-9H-1, 0 122.00 145.23 this study 
 1263B-9H-4, 115 127.65 150.88 Tie to 1263A-15H-1, 135 127.15 150.88 this study 
 1263A-15H-5, 40 132.20 155.94 Tie to 1263B-10H-1, 40 131.90 155.94 this study 
 1263B-10H-5, 30 137.80 161.85 Tie to 1263A-16H-1, 142.5 136.725 161.85 this study 
 1263A-16H-6, 17.5 142.975 168.105 Tie to 1263B-11H-2, 57.5 143.075 168.105 this study 
 1263B-11H-6, 75 149.25 174.29 Tie to 1263A-17H-3, 15 147.95 174.29 this study 
 1263A-17H-6, 15 152.45 178.80 Tie to 1263B-12H-2, 60 152.60 178.80 this study 
 1263B-12H-6, 80 157.50 183.71 Tie to 1263A-18H-2, 47.5 156.275 183.71 this study 
 1263A-18H-5, 102.5 161.325 188.765 Tie to 1263B-13H-1, 60 160.60 188.765 this study 
 1263B-13H-4, 132.5 165.825 194.005 Tie to 1263A-19H-1, 115 164.95 194.005 this study 
 1263A-19H-5, 102.5 170.825 199.895 Tie to 1263B-14H-1, 72.5 170.225 199.895 this study 
 1263B-14H-5, 137.5 176.875 206.555 Tie to 1263A-20H-2, 40 175.20 206.555 this study 
 1263A-20H-5, 70 180.00 211.37 Tie to 1263B-15H-3, 52.5 180.525 211.37 this study 
 1263B-15H-7, 5 186.05 216.90 Tie to 1263A-21H-1, 27.5 183.075 216.90 this study 
 1263A-21H-3, 97.5 186.775 220.605 Tie to 1263B-16H-1, 97.5 187.475 220.605 this study 
 1263B-16H-7, 57.5 196.075 229.215 strong coring disturbance from 229.22 to 233.60 
     1263B-19H-1 201.00 233.60 W07 
 1263B-19H-3, 8 204.08 236.68 Tie to 1263A-23H-2, 83.5 204.13 236.68 W07 
 1263A-23H-4, 48 206.76 239.31 Tie to 1263B-20H-1, 70 205.60 239.31 W07 
 1263B-20H-7, 33 214.22 247.93 Tie to 1263A-24H-4, 67.5 213.28 247.93 W07 
 1263A-24H-7, 25 217.25 251.90 Tie to 1263B-21H-2, 7.5 215.98 251.90 W07 
 1263B-21H-5, 103 221.42 257.34 Tie to 1263C-7H-2, 11 223.07 257.34 W07 
 1263C-7H-4, 15 225.28 259.55 Tie to 1263A-26H-1, 10 222.70 259.55 W07 
 1263A-26H-3, 120 226.80 263.65 Tie to 1263B-22H-1, 142 225.32 263.65 W07 
 1263B-22H-7, 65 233.55 271.88 Append to 1263A-27H-1, 0 232.10 272.13 W07 
 1263A-27H-6, 55 240.15 280.18 Tie to 1263C-9H-4, 98.5 240.39 280.18 W07 
 1263C-9H-7, 65 244.55 284.34 Tie to 1263A-28H-1, 22.5 241.82 284.34 W07 
 1263A-28H-3, 78 245.38 287.90 Tie to 1263B-24H-2, 121 245.61 287.90 W07 
 1263B-24H-6, 20 250.60 292.89 Tie to 1263C-10H-5, 61 251.01 292.89 W07 
 1263C-10H-7, 122 254.12 296.00 Tie to 1263A-29H-1, 112 252.22 296.00 W07 
 1263A-29H-5, 120 258.30 302.00 Tie to 1263C-11H-3, 138.5 258.29 302.08 W07 
 1263C-11H-7, 5 263.35 307.06 Tie to 1263A-30H-1, 75 261.35 307.14 W07 
 1263A-30H-7, 33 269.92 315.63 Tie to 1263C-12H-5, 81 270.21 315.71 W07 
 1263C-12H-CC, 28 273.09 318.59 Tie to 1263D-1H-1, 82.5 272.825 318.585 W07 
 1263D-1H-2, 115 274.65 320.41 Tie to 1263B-27X-1, 3 271.13 320.41 W07 
 1263B-27X-1, 145 272.55 321.83 Tie to 1263A-32H-1, 115 272.75 321.83 W07 
 1263A-32H-5, 30 277.90 326.98 Tie to 1263C-13H-5, 10 279.00 326.98 W07 
 1263C-13H-cc, 10 282.87 330.77 Append to 1263D-3H-1, 0.0 281.50 331.84 R07 
 1263D-3H-1, 90 282.40 332.74 Tie to 1263C-14H-1, 43 282.83 332.74 R07 
 1263C-14H-2, 149 285.39 335.30 Tie to 1263D-4H-1, 70 285.00 335.30 R07 
 1263D-4H-1, 90 285.20 335.50 Tie to 1263A-34X-1, 54 284.64 335.50 R07 
 1263A-34X-2, 146 287.06 337.92 Tie to 1263C-16X-1, 114 286.84 337.92 R07 
 1263C-16X-3, 60 288.80 339.88 end of splice 
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Table S9  Paleomagnetic data interpretation from ODP 1263  
Site Hole Core Section Section Depth Depth Inclination Declination MAD steps 
  Type  depth (cm) mbsf rmcd (°) (°) (°) used  
1263 A 15H 4 91 131.21 154.94 61.9 245.7 3.3 2,3,4,5,6,7,8 
1263 B 10H 1 40 131.90 155.94 42.4 159.5 5.9 2,3,4,5,6,7,8 
1263 B 10H 1 140 132.90 156.94 52.1 75.2 3.8 2,3,4,5,6,7 
1263 B 10H 2 90 133.90 157.94 3.8 11.3 7.1 2,3,4,5,6 
1263 B 10H 3 40 134.90 158.94 48.1 32.9 5.0 2,3,4,5,6,7,8 
1263 B 10H 3 140 135.90 159.94 80.2 93.3 3.3 2,3,4,5,6 
1263 B 10H 4 10 136.10 160.14 56.3 307.5 2.5 2,3,4,5,6,7 
1263 B 10H 4 30 136.30 160.34 65.3 43.6 4.2 2,3,4,5,6,7 
1263 B 10H 4 50 136.50 160.54 -48.7 279.4 8.4 2,3,4,5,6 
1263 B 10H 4 70 136.70 160.74 -64.0 224.3 4.0 2,3,4,5,6,7,8 
1263 B 10H 4 90 136.90 160.94 -80.8 272.7 5.2 2,3,4,5,6,7 
1263 B 10H 5 40 137.90 161.94 -49.3 223.9 4.9 2,3,4,5,6,7,8 
1263 A 16H 2 101 137.81 162.94 -42.4 112.1 5.4 2,3,4,5,6,7,8 
1263 A 16H 3 51 138.81 163.94 -37.0 170.3 2.6 2,3,4,5,6,7,8 
1263 A 16H 4 1 139.81 164.94 -9.8 160.5 3.1 2,3,4,5,6,7,8 
1263 A 16H 4 101 140.81 165.94 -20.8 114.9 5.5 2,3,4,5,6 
1263 A 16H 5 51 141.81 166.94 -45.0 155.8 3.0 2,3,4,5,6,7,8 
1263 A 16H 6 1 142.81 167.94 -29.2 159.8 2.0 2,3,4,5,6,7,8 
1263 B 11H 2 141 143.91 168.94 -20.7 245.0 3.7 2,3,4,5,6 
1263 B 11H 3 91 144.91 169.94 -24.4 247.1 4.0 2,3,4,5,6,7 
1263 B 11H 4 41 145.91 170.94 -35.8 212.7 1.7 2,3,4,5,6,7,8 
1263 B 11H 4 141 146.91 171.94 -46.2 161.1 5.0 3,4,5,6,7,8 
1263 B 11H 5 11 147.11 172.14 37.0 189.3 5.8 2,3,4,5,6 
1263 B 11H 5 31 147.31 172.34 27.5 259.2 4.7 3,4,5,6 
1263 B 11H 5 51 147.51 172.54 66.6 269.7 4.2 2,3,4,5,6,7 
1263 B 11H 5 71 147.71 172.74 -4.7 213.8 5.6 2,3,4,5,6,7 
1263 B 11H 5 91 147.91 172.94 71.0 134.7 2.1 3,4,5,6,7 
1263 B 11H 6 41 148.91 173.94 54.2 117.2 7.2 2,3,4,5,6 
1263 A 17H 3 80 148.60 174.94 -56.9 3.2 6.7 2,3,4 
1263 A 17H 4 30 149.60 175.94 64.8 341.3 3.4 2,3,4,5,6 
1263 A 17H 4 130 150.60 176.94 70.8 312.5 3.5 2,3,4,5,6,7,8 
1263 A 17H 5 80 151.60 177.94 16.3 315.3 5.0 2,3,4,5,6 
1263 B 12H 2 74 152.74 178.94 -14.7 296.4 5.1 4,5,6,7 
1263 B 12H 3 24 153.74 179.94 45.8 23.4 6.6 2,3,4,5,6 
1263 B 12H 4 39 154.74 180.94 14.3 313.8 3.7 2,3,4,5,6,7,8 
1263 B 12H 5 54 155.74 181.94 -9.3 53.9 1.6 4,5,6,7, 
1263 B 12H 6 4 156.74 182.94 12.8 295.3 1.5 2,3,4,5,6,7,8, 
1263 A 18H 2 70 180.44 183.94 86.5 228.4 4.4 2,3,4,5,6,7,8, 
1263 A 18H 3 20 181.44 184.94 79.6 140.7 3.5 2,3,4,5,6,7,8, 
1263 A 18H 3 120 182.44 185.94 53.2 145.5 2.5 2,3,4,5,6,7, 
1263 A 18H 4 70 183.44 186.94 73.0 51.2 3.7 2,3,4,5,6,7,8, 
1263 A 18H 5 20 184.44 187.94 72.8 122.2 2.4 2,3,4,5,6,7,8, 
1263 B 13H 1 77 160.77 188.94 82.6 339.8 2.3 2,3,4,5,6,7,8, 
1263 B 13H 2 27 161.77 189.94 62.9 131.6 2.6 2,3,4,5,6,7, 
1263 B 13H 2 127 162.77 190.94 44.0 147.8 5.5 2,3,4,5,6,7, 
1263 B 13H 3 77 163.77 191.94 47.8 121.9 2.3 2,3,4,5,6,7,8, 
1263 B 13H 4 27 164.77 192.94 49.2 146.5 5.5 3,4,5,6,7, 
1263 B 13H 4 127 165.77 193.94 69.4 253.3 6.6 2,3,4,5,6,7, 
1263 A 19H 2 58 165.88 194.94 29.7 225.4 4.3 2,3,4,5,6, 
1263 A 19H 3 8 166.88 195.94 53.4 296.0 3.7 2,3,4,5,6,7,8, 
1263 A 19H 3 108 167.88 196.94 49.1 141.1 4.8 3,4,5,6, 
1263 A 19H 4 58 168.88 197.94 28.1 159.4 4.1 2,3,4,5,6,7,8, 
1263 A 19H 5 8 169.88 198.94 47.5 321.9 4.6 2,3,4,5,6, 
1263 A 19H 5 108 170.88 199.94 35.4 355.1 3.8 2,3,4,5, 
1263 B 14H 1 77 170.27 199.94 39.6 305.4 3.8 2,3,4,5, 
1263 B 14H 1 97 170.47 200.14 -43.5 259.1 6.0 2,3,4,5,6,7,8 
1263 B 14H 1 117 170.67 200.34 -22.4 238.1 8.9 3,4,5,6 
1263 B 14H 1 137 170.87 200.54 -9.4 279.2 5.3 4,5,6 
1263 B 14H 2 7 171.02 200.74 -29.7 259.5 5.4 2,3,4,5,6 
1263 B 14H 2 27 171.26 200.94 -28.6 249.0 8.1 4,5,6 
1263 B 14H 2 47 171.47 201.14 -82.1 270.8 1.5 2,3,4,5,6 
1263 B 14H 2 127 172.27 201.94 -67.0 300.2 5.1 3,4,5,6,7 
1263 B 14H 3 77 173.27 202.94 23.8 305.1 6.3 2,3,4,5,6,7,8 
1263 B 14H 4 27 174.27 203.94 -57.7 301.9 3.5 2,3,4,5,6 
1263 B 14H 4 127 175.27 204.94 -32.9 344.6 5.9 4,5,6,7 
1263 B 14H 5 77 176.27 205.94 -74.0 315.8 3.4 4,5,6,7,8 
1263 A 20H 2 78 175.58 206.94 -18.0 238.8 1.8 2,3,4,5,6,7 
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1263 A 20H 3 28 176.58 207.94 10.3 212.4 7.4 2,3,4,5,6 
1263 A 20H 3 128 177.58 208.94 -0.4 256.3 2.4 4,5,6,7 
1263 A 20H 4 78 178.58 209.94 8.7 238.2 2.4 2,3,4,5,6,7,8 
1263 B 15H 3 20 180.20 211.05 -40.4 143.9 2.7 2,3,4,5,6,7,8 
1263 B 15H 3 109 181.09 211.94 -8.7 124.4 2.0 2,3,4,5,6,7,8 
1263 B 15H 4 59 182.09 212.94 -18.5 216.9 6.4 2,3,4,5,6,7 
1263 B 15H 5 9 183.09 213.94 -15.7 147.0 3.8 2,3,4,5,6,7,8 
1263 B 15H 5 109 184.09 214.94 -36.7 146.0 3.8 2,3,4,5,6,7,8 
1263 B 15H 6 39 184.89 215.74 -46.0 169.5 1.1 2,3,4,5,6,7,8 
1263 B 15H 6 59 185.09 215.94 -44.8 158.5 4.7 2,3,4,5,6,7,8 
1263 B 15H 6 79 185.29 216.14 -36.7 158.3 2.2 2,3,4,5,6,7,8 
1263 B 15H 6 99 185.49 216.34 -12.0 155.1 2.7 3,4,5,6,7 
1263 B 15H 6 119 185.69 216.54 -6.9 147.6 2.1 3,4,5,6 
1263 B 15H 6 139 185.89 216.74 16.5 170.6 3.6 2,3,4,5,6 
1263 B 15H 7 9 186.09 216.94 5.7 169.8 1.2 4,5,6,7 
1263 A 21H 1 31 183.11 216.94 11.9 260.4 2.3 2,3,4,5,6 
1263 B 15H 7 29 186.29 217.14 -25.3 145.5 4.5 2,3,4,5,6 
1263 B 15H 7 49 186.49 217.34 -12.7 148.6 6.1 2,3,4,5,6,7 
1263 A 21H 1 131 184.11 217.94 46.6 251.3 3.1 2,3,4,5,6,7 
1263 A 21H 2 81 185.11 218.94 10.0 1.0 2.7 2,3,4,5 
1263 A 21H 3 31 186.11 219.94 2.5 272.8 3.1 3,4,5,6,7 
1263 A 21H 3 131 187.11 220.94 70.8 203.5 4.5 2,3,4,5,6,7 
1263 A 21H 4 81 188.11 221.94 52.3 37.0 2.6 3,4,5 
1263 A 21H 5 31 189.11 222.94 12.0 274.6 2.1 3,4,5,6,7,8 
1263 A 21H 5 131 190.11 223.94 57.3 2.8 3.8 2,3,4,5,6 
1263 A 21H 6 81 191.11 224.94 63.9 87.7 9.0 2,3,4,5 
1263 B 16H 5 31 192.81 225.94 32.0 15.5 8.4 2,3,4,5,6,7,8 
1263 B 16H 5 131 193.81 226.94 66.1 62.1 3.1 2,3,4,5,6,7 
1263 B 16H 6 15 194.15 227.28 -1.6 153.2 4.9 3,4,5,6,7 
1263 B 16H 6 50 194.50 227.63 -9.2 191.4 5.5 4,5,6,7 
1263 B 16H 6 81 194.81 227.94 -49.0 168.0 6.2 3,4,5 
1263 B 16H 6 137 195.37 228.50 -35.2 192.0 6.8 3,4,5,6,7 
1263 B 16H 7 35 195.85 228.98 3.7 0.9 9.0 3,4,5,6 
 
 
 
Table S10  Astronomical tuning age tie points  
  ODP 1263   ODP 702B  
 depth Age La2011  depth Age La2011 
 (rmcd) (Ma)  (mbsf) (Ma)  
 150.69 40.945968  91.69 41.621043 
 152.14 41.136030  94.92 41.818290 
 158.17 41.816454  98.23 42.083093 
 161.86 42.287809  103.22 42.513360 
 164.64 42.679338  112.04 43.344957 
 168.04 43.063264  115.02 43.522767 
 172.93 43.618246  116.70 43.619268 
 175.41 43.895737  121.26 43.894984 
 178.85 44.294868  126.92 44.293018 
 186.25 45.161553  133.80 44.740000 
 192.10 45.540000  148.20 45.540000 
 197.23 45.895194  154.36 45.898210 
 202.53 46.377953  162.16 46.381028 
 207.07 46.761879  168.83 46.757840 
 211.77 47.142004  175.94 47.225596 
 217.13 47.628564  181.74 47.545265 
 220.76 47.981547  190.89 48.082781 
 226.47 48.472441     
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Table S11  Comparison of magnetochron boundary ages in million years  

Chron  standard GPTS   tuned   tuned – this study†  
 CK95 GPTS GPTS PEAT Contessa ODP Site  ODP Site ODP Site ODP Site 
  2004 2012 Sites# Hyw 1260  1258 opt.2 1263 702B  
C18n.2n (o) 40.130 39.464 40.145 40.076 ± 5 40.120 
C19n (y) 41.257 40.439 41.154 41.075 ± 7 41.250 41.061 ± 9   41.030 ± 13 
C19n (o) 41.521 40.671 41.390 41.306 ± 5 41.510 41.261 ± 4   41.180 ± 11 
C20n (y) 42.536 41.590 42.301 42.188 ± 15 42.540 42.152 ± 7   42.107 ± 13 42.124 ± 4 
C20n (o) 43.789 42.774 43.432   43.790 43.449 ± 18   43.517 ± 11 43.426 ± 3 
C21n (y) 46.264 45.346 45.724   46.310     46.151 ± 9 46.080 ± 3 
C21n (o) 47.906 47.235 47.349      47.723 ± 118 47.575 ± 18 
C22n (y) 49.037 48.599 48.566      48.954 ± 16 
C22n (o) 49.714 49.427 49.344      49.593 ± 42 
C23n.1n (y) 50.778 50.730 50.628      51.051 ± 21 
C23n.1n (o) 50.946 50.932 50.835      51.273 ± 39 
C23n.2n (y) 51.047 51.057 50.961      51.344 ± 32 
C23n.2n (o) 51.743 51.901 51.833      51.721 ± 23 
C24n.1n (y) 52.364 52.648 52.620      52.525 ± 23 
C24n.1n (o) 52.663 53.004 53.074      52.915 ± 29 
C24n.2n (y) 52.757 53.116 53.199      53.037 
C24n.2n (o) 52.801 53.167 53.274      53.111 
C24n.3n (y) 52.903 53.286 53.416      53.249 ± 17 
C24n.3n (o)  53.347 53.808 53.983      53.806 ± 20     
† tuned to the orbital solution La2011 (Laskar et al. 2011) 
# combined ages based on Pacific Equatorial Age Transect Sites 1218, U1333 and U1334 (Westerhold et al. 2014) 

 
Table S12  Comparison of magnetochron boundary durations in million years  
Chron  standard GPTS   tuned   tuned – this study†  
 CK95 GPTS GPTS PEAT Contessa ODP Site  ODP Site ODP Site ODP Site 
  2004 2012 Sites# Hyw 1260  1258 opt.2 1263 702B  
C18n.2r 1.127 0.975 1.009 0.999 ± 12         
C19n 0.264 0.232 0.236 0.231 ± 12 0.260 0.200 ± 7   0.150 ± 24  
C19r 1.015 0.919 0.911 0.882 ± 20 1.030 0.891 ± 6   0.927 ± 24  
C20n 1.253 1.184 1.131   1.250 1.297 ± 13   1.410 ± 24 1.302 ± 7 
C20r 2.475 2.572 2.292   2.520     2.634 ± 20 2.654 ± 6 
C21n 1.642 1.889 1.625        1.424 ± 27  
C21r 1.131 1.364 1.217      1.231 ± 134    
C22n 0.677 0.828 0.778      0.639 ± 58    
C22r 1.064 1.303 1.284      1.458 ± 63    
C23n.1n 0.168 0.202 0.207      0.222 ± 60    
C23n.1r 0.101 0.125 0.126      0.071 ± 71    
C23n.2n 0.696 0.844 0.872      0.377 ± 55    
C23n.2r 0.621 0.747 0.787      0.804 ± 46    
C24n.1n 0.299 0.356 0.454      0.390 ± 52    
C24n.1r 0.094 0.112 0.125      0.122     
C24n.2n 0.044 0.051 0.075      0.074     
C24n.2r 0.102 0.119 0.142      0.138     
C24n.3n 0.444 0.522 0.567      0.557 ± 37      
† tuned to the orbital solution La2011 (Laskar et al. 2011) 
# combined ages based on Pacific Equatorial Age Transect Sites 1218, U1333 and U1334 (Westerhold et al. 2014) 
 

Table S13. Comparison of durations of magnetochrons in million years including uncertainties in magnetic anomaly width 
Chron CK95 GPTS2004 GPTS2012 this study Source Site 
 min max min max  min max  min max  
C19 1.197 1.360 1.069 1.232 1.066 1.228 1.074 1.106 ODP 1260* 
C20n 1.172 1.334 1.103 1.266 1.050 1.212 1.273 1.323 ODP 1260* 
C20r 2.324 2.626 2.420 2.723 2.141 2.443 2.675 2.729 ODP 1260*, 1263# 
C21n 1.506 1.778 1.753 2.026 1.489 1.761 1.397 1.451 ODP 1263# 
C21r 0.975 1.287 1.209 1.520 1.061 1.373 1.345 1.413 ODP 1258§ 

C22n 0.615 0.739 0.765 0.890 0.716 0.840 0.581 0.697 ODP 1258§ 
C22r 0.911 1.217 1.150 1.456 1.131 1.437 1.395 1.521 ODP 1258§ 
C23 1.241 1.931 1.574 2.263 1.647 2.337 1.430 1.518 ODP 1258§ 
C24 3.119 3.961 3.596 4.438 4.060 4.902 4.492 4.558 ODP 1258§, 1262** 
*Westerhold & Röhl (2013); #this study; §Westerhold & Röhl (2009), **Westerhold et al. (2007; option 2) 
Note: minium and maximum durations for CK95, GPTS2004 and GPTS2012 are based on the error given for the mean 
width of magnetic anomalies as published in table 4 of Cande & Kent (1992) 




