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Supplemental Figure 1: Schematic diagram of the closed loop resuspension flume.



N .§.'82

N o582

Okm  15km  30km  45km ]
[88.5°W [88.25°w 88° W 87.75°W 87.5°W

Supplemental Figure 2:

Top left (a): number of pulse events between 1950 and 2018,
top right (b): percent of sediment accumulation that occurred
during pulsed events between 1950 and 2018, bottom right (c):
210pp, . average mass accumulation rates between 1950 and
2018.
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Supplemental Figure 3a: Profiles of 21°Ph, activities with depth for Region 1. P.1. indicates pulse index.
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Supplemental Figure 3b: Profiles of 219Pb, . activities with depth for Region 2. P.I. indicates pulse index.




Supplemental Figure 3c:

Profiles of 210Ph, . activities
with depth for Region 3. P.I.
indicates pulse index.
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Supplemental Figure 4: Percent carbonate in surface Sediments.
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Supplemental Figure 5: Percent sand concentration in surface sediments.
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Supplemental Figure 6: Percent mud in surface sediments.
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Supplemental Figure 7: Percent total organic matter in surface sediments.
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Supplemental Figure 8: Percent terrigenous material in surface sediments.




Supplemental Figure 9a:

Relative abundance (%) of hydrocarbon
compound groups by sediment intervals in the
northern GoM (sites DWH, 30, and 1-10). Shac
areas on the x-axis correspond to the time per
2010-2013.
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Supplemental Figure 9b:

Relative abundance (%) of hydrocarbon
compound groups by sediment intervals in the
northern GoM (sites 11-21, and 24). Shaded
areas on the x-axis correspond to the time
period 2010-2013.
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Supplemental Figure 10a:

LMW PAH (2-3 rings) concentration profiles in
the study sites located in the northern GoM. Red
circles denote samples with DwH oil-residues as
the potential major source, green circles indicate
samples with mixed hydrocarbons sources
including DwH oil-residues, and black circles
indicate other unknown sources.
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Supplemental Figure 10b:

HMW PAH (4-6 rings) concentration profiles in the
study sites located in the northern GoM. Red circles
denote samples with DwH oil-residues as the
potential major source, green circles indicate
samples with mixed hydrocarbons sources including
DwH oil-residues, and black circles indicate other
unknown sources.

Location

(ST
PRPRPE

T N
ORI OCON R
RN

1 e ot et et
e A T

R
NGO OCO D
N I I I Y |

B
PPPRPE

T A
NGO OSCO D
N N O T |

Sediment depth range (mm)

L L LGP
MO ISR
AEEREEEEE

hm s
SEERSee

R
ORI ORI
EE R R

[ TS,
SThiuowe

[ 6 YRR
e A AT
N W
[ Ie N RTST. Y. NN S
| T N Y I |

HMW PAHSs (ug/g)

Site DWH-01 Site 1 Site 2 Site 3
. . . ®
L) L) ¢ ¢
[ ] L ] L ] ®
® ¢ ® °
& : ¢ :
., L4 ® ¢
o L [] [
‘. ‘» ® ¢
"""" ... o ¢ ¢
[ [ [J [J
Site 30 Site 4 Site 5 Site 6
[ ] [ ] [ ) []
o ¢ ¢ ¢
[] L) ¢ ®
L ] L] [ ] *®
¢ ¢ : i
¢ [ ¢ ¢
) 13 ] [
[} Q [ ] [ ]
¢ ‘., L4 ¢
® . . ®
Site 7 Site 8 Site 9 Site 10
0 ® [N []
¢ o » ¢
* ® L ¢
e ¢ ® ®
: ' ® {
é . ] ]
* L% L4 [d
¢ » ) o
® L e :
[ ] e [ ] [
Site 11 Site 12 Site 13 Site 14
[] [] [] []
¢ 4 ¢ ¢
L4 ] ¢ )
9 [ ] L ] [ ]
i ¢ ¢ ¢
L ¢ ¢ ¢
[4 . * .
[ ] [ ] [ ] [ ]
¢ ¢ ¢ ¢
(] [ ] ® L]
Site 15 Site 16 Site 17 Site 18
[} . 3 ]
¢ ¢ . ¢
¢ * ¢ .
® . o .
¢ ¢ .. ¢
¢ L) ... .
] L e | &
. *® Y EEEh *
o o ‘e o
Site 19 Site 20 Site 21 Site 24
] (] [ 239 []
¢ ¢ ..» L
® ¢ [ »
[} ] [} [
{ ; ¢ d
¢ ] [ ®
. 13 ) )
. ' ° «
¢ L4 o []
® o . .
T T T T T T T T T T T T T T T T
0 1 2 0 1 2 0 1 2 0 1 2




%

Time periods
2010-2013 2014-2018

18

)
o
@)

n-alkane compounds

[¢)

Supplemental Figure 11:
Distribution patterns of n-alkanes for three potential sources identified in the PCA analysis (Figure 11) and Cross plots (Figure 12) of
diagnostic ratios. Data shown as mean £ 95% confidence interval.
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Supplemental Figure 12:

Distribution patterns of PAHs for three potential sources identified in the PCA analysis (Figure 11) and Cross plots (Figure 12) of diagnostic

ratios. Data shown as mean + 95% confidence interval.
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Supplemental Figure 13: Abundance (%) of PAHs by ring number for three potential sources identified in the PCA analysis (Figure 11)
and Cross plots (Figure 12) of diagnostic ratios. Data shown as mean = 95% confidence interval.



Supplemental Table 1:

210pp, . average mass
accumulation data and Pulse
Index values results

_ Average | # Pulse Accu(ﬁt?l;tion Pulse Average Average | Average _
e 19|\5/|0"i\§):18 15%/8”;(5)18 that s pulsed:| Index 20%/?;):09 MAF.;;)l;OlO- 20'\1/I4'?\§):18 rearen
1950-2018
g/lcm2/yr # % g/lcm2/yr g/cm2/yr g/cmz2/yr
1 0.057 5 47 5.5 0.093 0.081 0.054 1
2 0.060 5 38 5.0 0.064 0.049 0.039 1
3 0.065 6 48 6.0 0.082 0.063 0.04 1
4 0.062 6 72 7.3 0.067 0.062 0.056 1
5 0.042 4 54 5.3 0.034 0.034 0.035 2
6 0.027 1 14 1.9 0.02 0.019 0.017 2
7 0.096 4 46 6.4 0.087 0.073 0.048 3
8 0.057 5 68 6.8 0.089 0.08 0.056 3
9 0.082 4 59 6.8 0.098 0.157 0.117 3
10 0.073 8 62 7.4 0.112 0.091 0.075 3
11 0.107 4 53 7.1 0.102 0.092 0.053 3
12 0.042 2 46 4.4 0.03 0.023 0.021 2
13 0.039 4 54 5.2 0.032 0.031 0.028 2
14 0.020 1 8 1.3 0.018 0.016 0.014 2
15 0.098 4 51 6.8 0.066 0.069 0.03 3
16 0.074 2 58 6.1 0.07 0.096 0.138 3
17 0.074 7 57 7.0 0.092 0.072 0.057 3
18 0.119 5 61 8.2 0.15 0.142 0.137 3
19 0.083 5 82 8.4 0.124 0.118 0.093 3
20 0.060 3 59 5.9 0.086 0.077 0.06 3
21 0.059 5 75 7.2 0.063 0.045 0.032 3
30 0.028 0 0 0.8 0.021 0.026 0.019 2
DwH-01| 0.089 4 57 6.8 0.108 0.078 0.052 1




Supplemental Table 2a:

Hydrocarbon compounds
(hopanes, steranes, TAS)
analyzed with analytical
parameters.

Precursor Quantitatio CE 1 Confirmation CE2 RT

RT window

Compounds Abbreviation ;o) nion(miz) V) ien@m/z) (eV) (mimy a9t
(+ RT min)
Hopanes
18u(H)-22,29,30-trisnomeochopane T11 370.5 191.2 10 121.0 10 387 37.7-397
17a(H)-22,29,30-trisnothopane T12 370.5 191.2 10 121.0 10 394 38.4-404
17¢p,21pa 28,30-Bisnorhopane Tl4a 384.5 191.2 10 121.0 10 408 39.8-41.8
30-norhopane; 18a(H)-30-Nomeohopane T15.T16 398.5 191.2 10 121.0 10 415 40.5-425
30-Normoretane T17 3985 191.2 10 121.0 10 424 414-434
1 7o(H), 21 p(H)-hopane T19 412.5 191.2 10 121.0 10 429 419439
1 7p(H),21 a(H)-moretane T20 412.5 191.2 10 121.0 10 435  42.5-445
17a(H),21 (H)-228-homohopane T21 426.5 191.2 10 121.0 10 444 434454
1 7u(H),21 p(H)-22R-homohopane T22 426.5 191.2 10 121.0 10 446 43.6-4506
1 7u(H), 21 p(H)-225-bishomohop ane T26 440.5 191.2 10 121.0 10 456 45465
1 7u(H), 21 p(H)-22R-bishomohopane T27 440.5 191.2 10 121.0 10 458 44.7-46.7
1 7a(H),21((H)-22S-trishomohopane T30 434.5 191.2 10 121.0 10 467 457477
17a(H),21 p(H)-22R-trishomohopane T31 454.5 191.2 10 121.0 10 47.0 459479
1 7u(H), 21 p(H)-225-tetrakishomohopane T32 468.5 191.2 10 121.0 10 478 46.8-488
1 7u(H),21 (H)-22R-tetrakishomohopane T33 168.5 191.2 10 121.0 10 482 471491
1 7a(H),21p(H)-22S-pentakishomohopane T34 482.5 191.2 10 121.0 10 490 480-300
1 7u(H),21 p(H)-22R-pentakishomohopane T35 482.5 191.2 10 121.0 10 495 485-505
Steranes
13B(H),17a(H)-20S-diacholestane S4 3727 217.0 10 121.0 10 349 339359
13p(H),17a(H)-20R-diacholestane S5 3727 217.0 10 121.0 10 355 345365
24-methy1-13(H),1 7o(H)-205-diacholestane (248+R) S8 386.7 217.0 10 121.0 10 364 354374
24-methy1-13(H),1 7o(H)-2 0R-diacholestane (248+R) 58 386.7 217.0 10 121.0 10 371 36.1-381
24-ethyl-135(H),1 7e(FD)-208-diacholestane 519 400.7 217.0 10 121.0 10 377  36.7-387
24-ethyl-13p(H),17a(H)}20R-diacholestane 518 400.7 217.0 10 121.0 10 383 37.3-393
So{H),14a(H),1 7a(H)-208-cholestane S12 3727 217.0 10 121.0 10 375 35.5-385
Sa(H),14u(H), 1 7aH)-20R-cholestane 817 3727 217.0 10 121.0 10 382 37.2-392
5o, 14, L 7H(EH)-205-cholestane 815 3729 217.0 10 121.0 10 379  36.9-389
So(H), 14,1 7B(H)-20R-cholestane 514 3727 217.0 10 121.0 10 377  36.7-387
24-methyl-5e(H), 14 0(H),1 7oID)-20S-cholestane (245+R) 520 386.7 217.0 10 121.0 10 392 38.2-402
24-methyl-5a(H),140(H),1 Ta(H)-20Rcholestane 524 386.7 217.0 10 121.0 10 399 389409
24-methyl-5u(H), 14 (), 1 7(H)-20R cholestane S22 386.7 217.0 10 121.0 10 393 383-403
24-methyl-5a(H),14p(H).1 7B(H)-20S-chalestane 523 386.7 217.0 10 121.0 10 3935 38.5-405
24-ethyl-So(H),1 4a(H), 17 a(H)-208-cholestane §25 400.7 217.0 10 121.0 10 404 394-414
24-ethyl-So(H),1 40),1 76(H)-20R cholestane 528 400.7 217.0 10 121.0 10 413 403-423
24-ethyl-5o(H),1 4B (), 1 7p(ED-205-cholestane s27 400.7 217.0 10 121.0 10 408 3984418
24-gthy|-5a(H),14p(H),17p(H)-20R -cholestane 526 400.7 217.0 10 121.0 10 407 397417
Triaromatic steroids (TAS)
C20-triaromatic steroid C20 231.0 203.0 10 216.0 10 30,0 29.5-305
C21-triaromatic steroid c21 231.0 203.0 10 216.0 10 316 31.1-321
C26-208-triaromatic steroid C268 231.0 203.0 10 216.0 10 383 37.8-388
(C26-20R, C27-208 C26R-C278 231.0 203.0 10 216.0 10 393 38.8-398
C28-208-triaromatic steroid (288 231.0 203.0 10 216.0 10 402 397407
C27-20R-triaromatic steroid C27R 231.0 203.0 10 216.0 10 407 402-412
C28-20R-triaromatic steroid C28R 231.0 203.0 10 216.0 10 420 41.5-425




Supplemental Table 2b:

Hydrocarbon compounds (PAHs,
aliphatics) analyzed with analytical
parameters.

Precursor Quantitatic CE1 Confirmation CE2 RT

RT window

Compounds Abbreviation & owz) nionmz) (€V) ion@z) (eV) (min) . E[din)
Polycyclic aromatics hydrocarbons (PAHs)
Naphthalene N 128.0 102.0 20 127.0 25 107 10.0-11.0
C1 napthalene N1 142.0 141.0 20 115.0 25 128 11.5-14.0
C2 napthalene N2 156.0 141.0 20 115.0 30 148 13.0-16.5
C3 napthalene N3 170.0 155.0 20 127.0 30 165 13.0-20.0
C4 napthalene N4 184.0 169.0 20 154.0 40 184 16.0-21.0
Acenaphythylene ACL 152.0 151.0 15 150.0 20 154 15.0-15.7
Acenaphthene ACE 154.0 153.0 15 152.0 30 158 15.5-162
Fluorene F 166.0 165.0 20 163.0 30 173 17.0-17.7
C1 Fluorene FC1 180.0 165.0 20 178.0 20 190 17.0-21.0
C2 Fluorene FC2 194.0 179.0 20 178.0 20 207 19.0-22.5
Dibenzothiophene D 184.0 152.0 30 139.0 30 198 195-200
C1 dibenzothiophene D1 198.0 197.0 10 165.0 25 215 18.0-25.0
C2 dibenzothiophene D2 212.0 197.0 20 178.0 20 230 205-255
Retene Re 234.0 219.0 10 204.0 10 270 26.5-275
Anthracene AN 178.0 176.0 30 152.0 30 203 198208
Phenanthrene P 178.0 176.0 30 152.0 30 203 198-208
C1 phenanthrene/anthracens P/ANIL 192.0 191.0 20 189.0 40 221  195-250
C2 phenanthrene/anthracens PIAN2 206.0 191.0 20 189.0 40 243 21.5-270
C3 phenanthrene/anthracene P/AN3 220.0 189.0 40 205.0 30 259 23.0-290
C4 phenanthrene/anthracens PIANY 234.0 219.0 10 204.0 20 279 250-305
Fluoranthene FL 202.0 200.0 40 201.0 30 249 234-264
Pyrene FY 202.0 200.0 40 201.0 30 249 23.5-264
C1 fluoranthene/pyrens FL/PY1 216.0 215.0 30 213.0 40 275  25.0-30.0
C2 fluoranthene/pyrene FL/PY2 230.0 215.0 40 229.0 20 297  27.0-325
C3 fluoranthene/pyrene FL/PY3 244.0 228.0 40 229.0 40 31.7 25.0-345
C4 fluoranthene/pyrene FL/PY4 258.0 243.0 20 228.0 40 340  31.0-36.5
Benz[alanthracene BAA 228.0 226.0 20 200.0 40 313 309317
Chrysene C 228.0 226.0 20 200.0 40 315 31.1-319
C1 benz[aJanthracens/chrysene BAA/C1 242.0 239.0 40 241.0 40 337  29.5-38.0
C2 benz[aJanthracens/chrysene BAA/C2 256.0 239.0 40 255.0 20 357 31.5-40.0
(3 benz[alanthracens/chrysene BAA/C3 270.0 239.0 50 255.0 20 379 335420
C4 benz[a]anthracene/chrysene BAA/C4 284.0 239.0 50 269.0 50 390 35.0-43.0
Benzo()fluoranthens BBF 252.0 250.0 40 251.0 40 368 36.3-373
Benzodk )fluoranthene BKF 252.0 250.0 40 251.0 40 37.0 36.6-375
Benzo(e)pyrene BeP 252.0 250.0 40 251.0 40 381 376386
Benzo{a)pyrene BAFP 252.0 250.0 40 251.0 40 383 378388
Perylene Pe 252.0 250.0 40 251.0 40 387 382-392
Indeno(1,2,3)pyrene D] 276.0 274.0 50 273.0 50 433 428438
Dibenz[ah]anthracene DA 278.0 279.0 40 275.0 10 435 43.0-44.0
Benzo(ghi)perylene BGFP 276.0 274.0 50 273.0 50 443 438448
Aliphatics
n-alkanes C12-C37 C12-C37 57.0 57.0 0 - 0 20,0 10.0-50.0
Pristane Pr 57.0 57.0 ] 0 189 188-19.0
Phytane Phy 57.0 57.0 0 - 0 203 20.2-204




Supplemental Table 3: Carbon Isotope activities.

13C AAC %C

Site [0-0.2cm| 0-1cm [0-0.2 cm| 0-1 cm [0-0.2 cm| 0-1 cm
1 -22.3 -21.6 | -179.4 | -202.6 | 2.37 1.73
2 -21.9 -21.3 | -252.7 | -234.3 1.71 1.47
3 -21.8 -21.4 | -229.3 | -247.1 1.81 1.53
4 -22.4 -21.8 | -194.4 | -199.3 | 2.13 1.71
5 -21.2 -21.1 | -177.3 | -186.2 | 2.25 1.85
6 -21.6 -21.3 | -180.2 | -185.2 | 2.37 1.89
7 -21.9 -21.3 | -181.4 | -204.5 | 2.55 1.72
8 -21.2 -21 -238.7 | -238.6 | 1.48 1.35
9 -22.1 -21.6 | -314.8 | -295.7 1.45 1.28
10 -21 -21 -233.1 | -233.8 | 1.29 1.28
11 -21.1 -20.8 | -243.8 | -237.6 1.4 1.33
12 -22 -21.8 | -201.4 | -166.4 | 2.46 1.9
13 -21.3 -21 -165 -200 2.13 1.61
14 -21.8 -21.5 | -139.9 | -134.7 | 2.92 2.52
15 -22.5 -21.9 | -207.9 | -2325 | 2.84 1.71
16 -22.6 -22.2 | -319.3 | -313.1 1.63 1.34
17 -21.5 -21.2 | -227.1 | -237.5 1.8 1.47
18 -21.4 -21 -255.2 | -239.2 1.35 1.31
19 -20.7 -20.6 | -225.2 | -252.2 1.32 1.2
20 -21.3 -21.4 | -2589 | -261 1.4 1.34
21 -21.3 -21 -186.6 | -202.6 | 1.51 1.37
30 -21.9 -21.5 -167 -171 2.72 2.19
DwH-01| -21.7 -21.5 | -211.2 | -226.3 1.46 1.41




Supplemental Table 4:

Benthic foraminifera density (individuals per cubic
centimeter) and taphonomy (fracture percentage) by
sampling station and sample depth (mm).

site Depth (mm) Density Fracture
Top | Bottom | mean | (indiv./cm3) Percentage

1 0 2 1 15 10.6
2 4 3 19 11.5

4 6 5 19 9.5

6 8 7 16 9.5

8 10 9 17 17.2

10 12 11 22 13.7

20 22 21 24 11.7

9 0 2 1 22 12.7
2 4 3 25 10.4

4 6 5 29 9.8

6 8 7 21 15.1

8 10 9 30 15.3

20 22 21 40 14.9

12 0 2 1 15 25.1
2 4 3 26 21.0

4 6 5 23 18.8

6 8 7 21 21.5

8 10 9 27 19.4

10 12 11 22 19.7

20 22 21 24 18.9

14 0 2 1 74 15.2
2 4 3 18 17.2

4 6 5 20 21.5

6 8 7 24 16.7
8 10 9 28 14.2
10 12 11 61 12.9
20 22 21 45 14.6

16 0 2 1 26 9.9
2 4 3 18 8.4

4 6 5 36 9.9
6 8 7 33 12.9

8 10 9 29 7.5
20 22 21 16 11.5




