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SUPPLEMENTARY INFORMATION  

DR1. TDP Site 31 palynomorph data  

DR2. TDP Site 36 palynomorph data 

DR3. Sulfur abundance and isotopic data for TDP Site 31 

DR4. Summary of previously published data for TDP Site 31. Left two panels: Carbon and 
oxygen isotopes of selected species of planktic and benthic foraminifera (modified from 
MacLeod et al., 2013). Right panel: Percent clay, silt, and sand (modified from Wendler et al., 
2016). Abbreviations are as follows: Be.—Berthelina, Li.—Lingulogavelinella, H., Hv.—
Helvetoglobotruncana, Wh.—Whiteinella, Di.—Dicarinella, Pr.—Praeglobotruncana, Mg.—
Marginotruncana, Hu.—Huberella, and Pl.—Planoheterohelix. 

DR5. TDP Site 31 biomarker data 

DR6. TDP Site 36 biomarker data 

DR7. TDP Site 22 biomarker data 
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0 0 12 14 7 2 5 10 2 27 0 13 7 2 24 9 12 8 14 1

Spiniferites  spp. 0 0 3 3 2 0 0 0 0 1 0 1 1 0 6 3 2 2 5 0

Dinogymnium  sp. 0 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

?Florentinia  sp. 0 0 2 1 0 0 1 3 1 18 0 6 5 2 9 4 6 2 2 1

Veryachium  sp. 0 0 0 0 1 0 1 4 0 0 0 1 1 0 1 0 2 4 3 0

Bryophytes and 

Pteridophytes
All spores 0 0 15 3 4 4 1 2 2 1 0 2 1 2 3 0 1 0 2 2

Ephedripites  group 0 0 35 10 11 36 3 7 1 5 0 4 3 9 5 6 3 9 9 2

Classopollis  sp. 0 0 17 39 45 6 14 24 23 25 0 28 15 38 29 40 41 30 30 22

Exesipollenites  sp. 0 0 0 5 14 5 61 23 63 25 0 37 61 21 26 34 32 35 28 53

Coniferous pollen 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hexaporotricolpites  sp. 0 0 1 3 2 7 3 4 2 1 0 2 2 2 1 1 2 1 1 4

All periporates 0 0 9 19 10 23 13 22 7 11 0 12 8 22 10 9 8 13 12 13

SUPPLEMENTARY TABLE DR1. TDP SITE 31 PALYNOMORPH DATA

Angiosperms

Sample depth (m)

Marine cc

Terrestrial cc

Ratio (%) marine vs terrestrial

TDP 31

Sample name

Dinocysts and Acritarchs

Gymnosperms



39-3 40-2 45-1 46-2

91.51 93.01 106.25 108.59

174 765 538 0

28319 10540 6709 170537

1 7 7 0

Spiniferites  spp. 1 1 1 0

Dinogymnium  sp. 0 0 0 0

?Florentinia  sp. 0 1 1 0

Veryachium  sp. 0 3 2 0

Bryophytes and 

Pteridophytes
All spores 2 4 1 0

Ephedripites  group 4 3 10 1

Classopollis  sp. 21 28 31 97

Exesipollenites  sp. 57 49 28 0

Coniferous pollen 0 0 0 1

Hexaporotricolpites  sp. 1 1 2 0

All periporates 11 5 18 0

Gymnosperms

Angiosperms

Sample depth (m)

Marine cc

Terrestrial cc

Ratio (%) marine vs terrestrial

SUPPLEMENTARY TABLE DR2. TDP SITE 36 PALYNOMORPH DATA

TDP 36

Sample name

Dinocysts and Acritarchs



Sample #

Depth     

(m) %S

δ34S TS      

(‰)

δ34S pyr     

(‰)

31-8-1 11.2 0.01 -11.2 -16.0

31-9-1 12.6 0.01 -11.6

31-10-2 15.6 0.01 0.2

31-14-1 20.1 0.21 -8.9

31-15-1 22.3 0.17 -13.1 -15.6

31-16-1 23.6 0.23 -32.2

31-17-1 24.9 0.15 -23.6

31-18-1 26.0 0.31 -12.3

31-19-1 28.0 0.33 13.6

31-20-1 29.0 0.15 -3.6

31-21-1 32.0 0.08 -15.8 -19.5

31-22-1 35.0 0.07 -14.9 -16.2

31-24-1 39.2 0.52 0.6 4.9

31-25-1 41.0 0.06 -20.5 -22.4

31-26-1 42.7 5.5 5.0

31-27-2 45.6 0.20 6.7

31-28-1 46.1 0.21 -3.7

31-29-3 49.1 0.10 5.3

31-30-2 51.7 0.6

31-31-1 53.0 0.12 6.6 8.2

31-36-1 59.5 0.08 -0.3 -1.7

31-37-2 61.9 0.09 3.1 1.4

31-38-1 62.6 0.18 12.0 11.3

31-39-2 66.0 0.19 -11.7 13.1

31-40-1 68.2 0.11 19.0 17.7

31-41-2 72.5 0.05 4.3

31-42-1 72.9 0.06 12.3

31-43-1 74.0 0.08 2.7

31-44-1 76.4 0.06 3.4

31-45-2 78.5 0.07 -3.5

31-46-2 81.7 14.5 15.1

31-47-1 83.0 0.23 20.2 16.4

31-48-1 86.6 0.09 -7.8 -9.0

31-49-2 89.9 0.08 4.0 3.3

31-50-1 90.2 0.08 -10.0 -11.3

31-51-1 90.5 0.10 -16.0

31-52-1 92.0 0.17 -10.8

31-53-3 97.1 0.14 4.0

31-54-1 98.0 0.19 35.7

31-55-1 99.5 0.11 -18.2

31-56-1 100.2 0.06 1.6 -2.1

SUPPLEMENTARY TABLE DR3. SULFUR 

ABUNDANCE AND ISOTOPIC DATA FOR 

TDP SITE 31



Sample #

Depth     

(m) %S

δ34S TS      

(‰)

δ34S pyr     

(‰)

SUPPLEMENTARY TABLE DR3. SULFUR 

ABUNDANCE AND ISOTOPIC DATA FOR 

TDP SITE 31

31-57-1 101.3 0.11 -18.0 -21.2

31-58-2 106.3 0.11 5.8 5.3

31-59-1 107.8 0.08 11.7 1.8

31-60-1 109.0 0.11 8.4 5.1

31-61-1 109.8 0.05 -1.8

31-62-1 110.0 0.13 -0.2

31-63-2 112.2 0.13 -10.6

31-64-2 114.0 -10.7
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Haynes et al., SUPPLEMENTARY FIGURE DR4, Ms. No. B31432



Sample #

Depth 

(mbs) n C26 n C27 n C28 n C29 n C30 n C31 n C32 n C33

Sum of C26-C33 

n -alkanes

OEP (C27-

C31) CPI ACL %C27St %C28St %C29St St/H

TDP 31-10-3, 0-2 cm 16.01 5.98 13.18 7.49 17.16 8.55 24.99 6.51 16.14 136,800,109     2.20 22.24 25.34 52.42 0.31

TDP 31-17-2, 48-50 cm 25.89 5.55 9.99 6.35 16.94 7.44 28.72 5.42 19.60 243,238,172     2.54 2.58 24.39 27.02 48.59 0.72

TDP 31-20-1, 78-80 cm 29.79 8.57 10.96 11.12 18.21 11.18 21.67 7.50 10.79 32,924,530       1.59 1.49 29.53

TDP 31-24-1, 83-85 cm 39.84 3.90 10.66 5.87 19.79 7.33 29.06 5.82 17.57 298,952,740     3.00 3.02 29.99 17.36 25.99 56.65 0.35

TDP 31-28-1, 48-50 cm 46.59 4.62 13.50 6.64 19.97 7.41 27.13 5.64 15.10 352,774,923     2.86 2.93 29.66 24.44 34.68 40.88 1.26

TDP 31-32-1, 60-62 cm 53.61 7.98 9.13 9.57 15.03 10.60 25.13 8.23 14.33 58,196,139       1.54 1.59 29.83 18.67 31.01 50.32 1.25

TDP 31-38-3, 4-6 cm 64.05 6.71 15.93 7.79 23.27 8.02 23.90 4.92 9.47 81,590,007       2.84 2.77 29.02 20.89 32.56 46.56 1.18

TDP 31-46-1, 0-2 cm 80.01 9.81 11.21 10.99 15.98 10.88 21.55 8.60 10.98 110,667,259     1.47 1.45 29.37 26.03 31.37 42.59 2.15

TDP 31-46-3, 26-28 cm 82.27 5.52 16.04 7.57 23.83 7.56 25.88 4.36 9.24 74,895,259       3.06 3.02 29.18 13.44 25.64 60.92 0.42

TDP 31-47-2, 18-20 cm 84.19 6.92 14.82 8.18 22.38 8.57 24.81 5.17 9.15 403,611,594     2.60 2.51 29.13 17.93 25.94 56.13 0.41

TDP 31-51-2, 6-8 cm 91.47 6.97 8.79 8.71 15.59 10.08 26.50 8.00 15.36 357,580,892     1.71 1.77 29.92 22.71 25.85 51.44 0.88

TDP 31-52-2, 0-2 cm 93.01 6.79 13.18 7.37 19.05 8.10 26.12 5.63 13.77 87,808,746       2.48 2.51 29.43 9.89 25.66 64.45 0.42

TDP 31-53-1, 9-11 cm 95.10 7.07 8.54 8.34 15.48 8.97 27.80 7.44 16.36 223,001,956     1.87 1.89 30.00 24.05 27.34 48.61 1.68

TDP 31-55-1, 10-12 cm 99.11 6.49 13.74 7.60 20.31 8.48 25.88 5.69 11.80 69,041,027       2.51 2.53 29.36 26.07 31.64 42.30 1.76

TDP 31-55-2, 2-4 cm 100.03 4.90 14.36 8.19 22.66 8.58 25.75 5.23 10.34 208,005,415     2.63 2.68 29.35 26.21 30.34 43.45 1.92

TDP 31-56-1, 64-66 cm 100.69 6.19 15.07 7.94 22.12 8.61 24.76 5.25 10.05 381,700,107     2.61 2.61 29.17 24.09 31.02 44.89 3.32

TDP 31-57-2, 50-52 cm 102.75 6.17 13.64 7.14 19.99 7.76 26.65 5.55 13.10 246,106,540     2.69 2.73 29.39 27.11 29.10 43.79 2.04

TDP 31-58-2, 2-4 cm 105.27 4.67 12.73 11.64 19.49 7.44 26.20 5.43 12.42 62,923,238       2.04 2.35 29.54 26.03 29.89 44.08 1.36

TDP 31-64-1, 2-4 cm 113.03 7.65 9.76 9.71 15.67 10.70 24.36 8.54 13.63 426,938,576     1.57 1.62 29.71 19.80 27.11 53.09 0.40

TDP 31-64-2, 58-60 cm 114.59 8.96 11.45 10.29 16.38 11.39 22.57 7.61 11.36 147,788,302     1.53 1.63 29.23 12.12 22.62 65.26 0.66

Percent of each C26–C33 n -alkane to the sum of all C26–C33 n -alkanes

SUPPLEMENTARY TABLE DR5. TDP SITE 31 BIOMARKER DATA



Sample #

Bottom 

Depth 

(mbs) n C26 n C27 n C28 n C29 n C30 n C31 n C32 n C33

Sum of C26-C33 

n -alkanes

OEP 

(C27-

C31) CPI ACL %C27St %C28St %C29St St/H

TDP 36-4-1, 11-12 cm 9.12 5.97 9.78 8.36 14.29 10.58 25.14 8.62 17.27 128,242,850 29.47

TDP 36-10-1, 0-1 cm 17.01 12.14 11.56 12.75 16.33 11.58 19.17 7.97 8.50 10,015,770 29.04

TDP 36-17-1, 0-1 cm 32.01 7.07 15.79 8.04 21.99 7.79 26.38 4.95 7.99 9,711,455 2.75 2.66 29.07 13.36 55.25 31.39 1.68

TDP 36-18-3, 0-1 cm 37.01 7.51 17.87 8.59 23.97 8.16 21.46 4.53 7.90 328,428,032 28.89 20.67 33.35 45.97 1.10

TDP 36-19-1, 50-51 cm 38.51 6.70 14.62 7.83 20.65 7.86 25.04 5.40 11.89 249,806,332 29.26 29.52 43.81 26.66 1.79

TDP 36-20-1, 50-51 cm 41.51 5.41 15.33 7.35 25.30 7.98 24.86 5.20 8.57 35,211,540 3.13 2.92 29.20 15.86 45.99 38.15 0.80

TDP 36-21-2, 0-1 cm 45.01 7.03 13.08 8.74 19.94 8.65 25.05 6.64 10.87 153,898,439 2.27 2.22 29.35 14.61 54.18 31.21 1.03

TDP 36-21-2, 50 51 cm 45.51 10.00 13.85 11.22 19.71 10.80 20.41 6.57 7.44 191,956,308 1.73 1.64 28.98 15.26 27.98 56.77 0.70

TDP 36-24-2, 0-1 cm 54.01 8.38 9.16 11.18 14.38 11.58 23.13 8.52 13.67 101,926,545 1.30 1.41 29.70 7.73 69.94 22.33 1.72

TDP 36-26-1, 90-91 cm 59.91 6.51 13.68 7.97 20.73 9.00 25.04 6.05 11.01 187,051,508 29.18

TDP 36-29-3, 42-43 cm 67.93 4.37 11.49 7.49 20.56 8.36 29.59 5.50 12.64 149,871,621 2.59 2.67 29.85 38.51 32.51 28.98 0.84

TDP 36-31-3, 56-57 cm 73.57 10.30 14.05 11.36 17.12 10.43 19.85 6.83 10.05 274,921,552 1.57 1.53 29.09 15.76 45.01 39.23 1.28

TDP 36-32-3, 50-51 cm 76.51 5.66 14.93 7.45 21.62 6.99 26.63 4.53 12.19 11,648,517 2.97 3.01 29.28 16.29 50.11 33.59 1.67

TDP 36-36-1, 49-50 cm 81.20 7.19 13.12 9.47 16.98 10.32 23.09 8.53 11.30 2,195,332,685 1.74 1.77 29.44 22.09 32.24 45.67 1.52

TDP 36-37-3, 51-52 cm 85.52 8.15 12.84 9.65 17.80 10.52 23.10 7.30 10.64 64,561,051 1.77 1.77 29.37 10.18 51.97 37.85 1.51

TDP 36-39-3, 50-51 cm 91.51 6.28 16.37 7.02 23.66 7.61 24.92 4.79 9.35 405,573,586 29.06 23.01 55.36 21.63 1.69

TDP 36-40-2, 0-1 cm 93.01 7.81 14.40 8.90 22.31 8.39 23.98 6.04 8.18 3,110,445,417 2.49 2.28 29.09 4.05 81.37 14.58 0.87

TDP 36-42-2-0-1 cm 99.01 8.06 9.98 9.46 16.30 10.24 24.62 7.78 13.57 149,211,329 1.68 1.68 29.69

Percent of each C26–C33 n -alkane to the sum of all C26–C33 n -

SUPPLEMENTARY TABLE DR6. TDP SITE 36 BIOMARKER DATA



Sample # n C26 n C27 n C28 n C29 n C30 n C31 n C32 n C33

Sum of C26-C33 n -

alkanes

OEP (C27-

C31) CPI ACL

Pristane/

Phytane %C27St %C28St %C29St

TDP 22-25-2, 79-81 cm

TDP 22-27-1, 77-79 cm 6.19 16.03 7.37 23.21 7.63 24.41 4.10 11.06 11,118,937,133  1.34 9.01 21.46 69.53

TDP 22-33-3, 23-25 cm 6.11 15.88 7.02 22.77 6.53 26.01 3.49 12.18 7,158,637,491     0.52 19.45 26.96 53.58

TDP 22-43-2, 33-36 cm 5.85 14.33 6.38 22.23 6.38 27.31 3.87 13.65 7,061,645,416     3.43 3.18 29.39 0.41 18.70 23.17 58.14

Percent of each C26–C33 n -alkane to the sum of all C26–C33 n -alkanes

SUPPLEMENTARY TABLE DR7. TDP SITE 22 BIOMARKER DATA
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