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Field Locations in the Bowland Basin
Locations are given with six figure national grid references.

CC. Cow Close, Syke, Malham, North Yorkshire. SD 908 622
Upper Bowland Shale, E1, zone (Arthurton et al., 1988, p. 74). A 19 m thick section of dark gray shales
with horizons of large, ovoid concretions. Only the lower 8 m is well exposed and accessible.

CH. Clough Head Beck, Pendle Hill, Lancashire. SD 822 438

Alternating calcareous shales and limestones, 18.5m measured, of the Ravensholme Limestone
Member of the Lower Bowland Shale. Earp et al. (1963) noted that the Pendleside Limestone at this
location (not seen in this study) is overlain by 20 m of B, zone shales and are in turn overlain by the
22m-thick Ravensholme Limestone (logged in this study) belonging to the Goniatites crenistria (P1a)
Zone and just reaching up to P1, zOne.

DH. Dinckley Hall, Hurst Green, Lancashire. SD 688 366 to SD 685 366.

Section on the left bank of the River Hodder only accessible at low stages of the river. A 106 m-thick
section was measured in the summer of 2021 from the upper part of Lower Bowland Shale to near
the top of the Upper Bowland Shale. Several thin calcarenite lenses are developed in the P, zones,
whilst thin sandstone beds appear in the topmost 15 m of section. The section ends at a sandy beach
with an ~15 m thick gap developed up to the base of the Pendle Grit. The biostratigraphy of the
Dinckley Hall section has been well documented (Moore, 1936, 1950; Earp et al., 1961)

DB. Dobson’s Brook, Chipping, Lancashire. SD 619 441

Small streamside cliffs displaying Lower Bowland Shale (mostly represented by the Park Styles
Limestone Member), a 15.7 m thick section comprising mudstones and interbeds of calcarenite and a
calcirudite, with some horizons showing minor slumping. According to Aitkenhead et al. (1992, p. 34),
the lowest horizon yields G. hudsoni (B2a Zone), a horizon at 6 m height yields G. globostriatus, G.
hudsoni and B. araneum (Ba, Zone) and a horizon at ~15 m height yields B. globosum and B.
micronatum (Ba, Zone).

FL. Fell Lane, Cracoe, North Yorkshire. SD 987 598

Section in the walls of a sinkhole that exposes the contact between the Pendleside Limestone with
approximately 15 m of the overlying Lower Bowland Shale extending up in a stream section. The
former consists of coarse-grained, crinoidal grainstone and the latter consists of interbedded black
shales, coarse calcarenites and calcirudites.

The section is described in Black (1940, p. 310), where it is called the Skelterton Beck section,
and also in Booker and Hudson (1926, p. 411). Black reports Goniatites falcatus and Posidonia becheri
(P1b Zone) from 1.8 m above the top of the Skelterton Limestone and the base of the Pi. Zone is ~1.7
m above this and marked by the presence of G. waldeckense and Dunbarella sp. The P1, interval is
presumed to be in the top of the Skelteron Limestone (i.e. no hiatus is inferred).

LB. Leagram Brook, Chipping, Lancashire. SD 630 452 to SD 629 451

A 22 m thick section of Lower Bowland Shale Formation, dominated by mudstones but with thin
limestone beds. It is overlain by a thick succession (~100 m) of calcarenites belonging to the Park Style
Limestone Member (Aitkenhead et al. 1992, Fig. 8) not logged in this study. In our logged section
Aitkenhead et al. (1992) indicates that the G. hudsoni (B.. Zone) occurs at 5.5 m height, G.
globostriatus (B, Zone) occurs at 8.6 m height and a Dimorphoceras band (basal P1, Zone) occurs at
18.0 m height.

LC. Light Clough, Wiswell, Lancashire. SD 752 377



An expanded section (the thickest known at this stratigraphic level) straddling the Lower/Upper
Bowland Shale boundary developed in small stream-side cliffs. Section is dominated by dark gray
shales but also with several micritic limestone beds. A 31 m-thick section was logged, and a further
~15 m of shale occurred above this level. The P, — E1a Zone zonal boundary occurs around 25.6 m
height. Eumorphoceras was found to become common above this level and Posidonia membranacea
was common below this level. Earp et al. (1961, p. 87) notes that the base of the P, Zone occurs ~10
m below our measured section.

MC. Moor Close Gill, Malham, North Yorkshire. SD 933 639 to SD 935 640

An 18 m thick stream-side section of dark gray shales belonging to the Upper Bowland Shale. This is
the type locality for Cravenoceras malhamense (Arthurton et al., 1988, p. 76) the zonal goniatite of
the Eic zone.

RH. River Hodder, Hodder Place, Lancahsire. SD 702 399

A 35 m thick section on the right bank of the River Hodder, includes the type location of the B.
hodderense Beds overlain by Interbedded limestones and mudstones, entirely limestone beds in the
topmost 18 m of section belonging to the Pendleside Limestone. Section belongs to the Holkerian and
earliest Asbian (B1zone) according Earp et al. (1961, p. 69).

SS. School Share, Settle, North Yorkshire. SD 846 623

A 10 m thick section, in a tributary of Scaleber Beck, previously described by Dixon and Hudson (1931).
Dark gray shales of the Upper Bowland Shale dominate but with impersistent, limestone boulder beds
in the upper 5 m — the School Share Boulder Bed of Arthurton et al. (1988). An angular unconformity
is seen between the Lower and Upper Bowland Shales between 1.6 and 1.9 m height in the section.
P, zones occur below the unconformity (Dixon and Hudson (1931) record Lyrogoniatites sp. and
Sagittoceras cf. meslerianum at this level) and the E1, Zone occurs just above it, with P. corrugata and
E. pseudoblingue present. Therefore, the E1a Zone is missing at the contact, and possibly part of the
upper P, zones.

SM. Smelthwaite Farm, Slaidburn, Lancashire. SD 711 494

Highly condensed, but complete section that stretches from the B. hodderense Beds to the upper part
of the Lower Bowland Shale, reaching the Pi. Zone (Earp et al., 1961, p. 81). A 22.9 m thick section
was measured, with pale micritic limestones dominating in the lower (poorly exposed) 8 m of section,
shales dominate above this, but fine-grained carbonate beds continue to occur, along with calcarenite
lenses around the P1, to Pic boundary. Despite the extreme condensation in this section, the range of
facies is comparable to that seen in much more expanded basinal sections such as that Dinckley Hall.
Therefore the facies suggests a slowly subsiding basinal location that was not developed as an intra-
basinal high.

SC. Swardean Clough, Pendleton, Pendle Hill. SD 765391

Somewhat discontinuous 53 m-thick stream section (best sampled after dry weather) exposing the
contact between the Pendleside Limestone and an expanded development of the Lower Bowland
Shale beginning at 4 m height. Earp et al. (1961) records B. castletonensis and B. delicatulum (B, Zone)
at 23.0 m height overlain by G. crenistria (P1a Zone) shale. The occurrence of Actinopteria sp. and
Posidonia gibsoni at 49.5 m is also suggestive of the P1, Zone.

TLC. Tory Log Clough, Gisburn, Lancashire. SD 833 447

One of the most continuous sections seen in the Bowland Basin of the Pendleside Limestone to Lower
Bowland Shale succession. Our 135 m thick stream section starts in the Pendleside Limestone
Formation, includes the Lower Bowland Shale, and finishes in the basal Pendleside Sandstone
Member. The Pendleside Limestone consists of alternating beds of limestone and mudstone. Base of



Bowland Shale begins at 56 m where it is dominated black shales of B, to P1, age in a poorly exposed
lowest 15 m (Earp et al. 1961). The P1, Zone is recorded at 75 m height, the P1c Zone at 90 m height
whilst the Pendleside Sandstone is assigned to the P, zones (Earp et al. 1961).
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Table S1 Geochemical data on TLC section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height ) TOC Al Fe Fecarb Feox Femag Fepy Mo U
ID Lithology

m wt% wth wt% wt% wt%  wt% wt% ppm  ppm
TLC-3 1.7 calcareous shale 049 396 1.37 0.13 049 0.01 013 101 256
TLC-4 2.4 micrite ND 0.51 1.03 0.74 005 0.00 0.16 0.15 043
TLC-5 3.2 shale 059 377 1.19 020 010 0.01 026 061 1091
TLC-7 5.8 shale 116 759 3.55 039 0.06 0.07 083 026 193
TLC-a 6.5 shale 1.06 794 3.69 0.12 126 022 002 024 221
TLC-8 7.7 shale 1.04 768 3.35 030 0.06 0.08 022 013 197
TLC-10 9.3 calcareous shale 132 722 3.70 040 011 0.09 094 037 283
TLC-12 10.6 calcareous shale 0.77 452 242 056 019 0.03 018 0.26 161
TLC-13 12.5 micrite 050 293 234 1.03 004 003 031 0.17 1.23
TLC-14 14.8 shale 0.58 347 1.44 025 034 0.03 009 021 144
TLC-16 15.8 shale 0.87 6.12 3.0 041 005 0.08 061 022 173
TLC-17 16.3 micrite 035 239 3.72 208 0.05 0.06 025 0.17 1.16
TLC-19 17.7 calcareous shale 039 286 2.39 090 005 004 029 015 1.20
TLC-20 18.6 shale 0.69 449 2.09 0.25 013 0.04 034 020 194
TLC-21 19 shale 0.86 6.25 2.58 020 030 0.05 028 015 1.88
TLC-23 23.8 shale 120 839 3.80 0.48 0.07 0.09 0.17 033 222
TLC-24 26.2 micrite 1.09 368 171 0.26 0.22 0.01 063 023 175
TLC-27 32.6 calcareous shale 0.73 380 2.64 066 011 0.04 051 025 164
TLC-29 371 micrite 0.28 3.20 1.79 0.15 059 0.04 000 <LOD 0.90
TLC-30 40.2 shale 097 7.17 2.79 0.22 020 0.05 055 044 202
TLC-31 45.4 micrite 0.06 354 253 041 005 004 079 042 1383

TLC-32 45.8 calcareous shale 045 522 1.98 0.15 0.02 0.01 025 032 165
TLC-33-2 48.6 calcareous shale 0.22 2.04 1.59 058 0.04 005 025 0.36 550
TLC-34 50.6 shale 0.65 10.62 3.30 0.14 0.03 0.05 1.09 096 224
TLC-35 52.1 shale 047 464 264 024 010 009 013 014 154



TLC-36
TLC-39
TLC-40
TLC-41
TLC-47
TLC-42
TLC-44
TLC-45
TLC-46
TLC-50
TLC-51
TLC-53
TLC-54
TLC-55
TLC-56
TLC-58
TLC-60
TLC-61
TLC-62
TLC-63
TLC-66
TLC-67
TLC-68
TLC-70
TLC-71
TLC-72
TLC-73
TLC-74

54
56.5
56.95
58.05
61.2
63.6
64.2
65.2
65.9
66.8
68
68.9
69.3
69.8
70.8
73.1
75.5
76.7
77.8
78.3
81.8
82.6
83.7
87.1
88.1
89.2
89.9
911

shale
black shale
micrite
black shale
black shale
black shale
black shale
black shale
micrite
black shale
black shale
black shale
shale
black shale
black shale
mudstone
mudstone
mudstone
shale
shale
calcaerous mudstone
calcarenite
calcaerous mudstone
shale
shale
shale
shale
shale

0.35
1.16
0.32
0.50
161
4.37
1.66
2.48
1.54
2.41
7.17
7.38
4.62
10.54
4.74
3.53
1.60
2.04
3.01
4.12
2.61
ND
3.17
2.59
1.77
2.51
2.60
1.22

3.52
7.85
6.78
7.70
4.91
9.71
9.73
10.60
4.94
10.07
8.85
6.85
9.82
6.53
7.62
5.21
3.52
6.10
191
5.90
4.12
2.24
7.50
8.33
8.89
7.66
11.63
5.76

2.14
2.07
4.00
3.41
2.87
2.87
2.85
2.78
20.71
3.32
3.67
13.11
2.96
4.76
3.93
3.78
2.88
1.93
2.67
5.26
1.44
1.93
2.75
2.53
2.72
2.59
2.67
2.35

0.54
0.15
0.38
0.18
1.68
0.29
0.52
0.41
7.76
0.48
0.61
0.64
0.23
0.40
0.49
0.95
1.29
0.38
0.98
1.17
0.45
0.72
0.72
0.45
0.47
0.55
0.26
0.87

0.08
0.05
0.06
0.11
0.17
0.06
0.14
0.05
0.34
0.07
0.04
0.09
0.03
0.03
0.04
0.02
0.03
0.04
0.03
0.03
0.02
0.01
0.03
0.03
0.04
0.03
0.02
0.04

0.04
0.07
0.15
0.13
0.03
0.02
0.05
0.04
4.57
0.03
0.02
0.02
0.00
0.01
0.01
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.01
0.01
0.05
0.02
0.03
0.02

0.10
0.03
0.25
0.56
0.30
1.08
0.13
0.79
0.82
1.40
2.41
7.02
1.64
1.56
2.75
2.89
1.54
1.34
151
4.19
0.60
1.33
1.90
1.44
0.31
1.26
0.98
1.16

<LOD
<LOD
0.28
0.18
0.27
2.02
0.41
0.45
<LOD
1.25
27.93
58.03
2.83
7.15
9.61
8.08
<LOD
0.60
46.47
55.33
26.38
7.36
12.21
1.31
1.36
9.70
0.36
2.78

1.30
3.39
1.86
1.92
3.44
8.08
4.30
4.53
441
5.96
13.22
7.04
8.91
9.27
7.12
5.77
2.80
52.67
20.90
16.35
15.50
5.55
10.81
8.97
7.66
10.79
2.68
5.05



TLC-75 921 shale 196 798 445 1.13 005 069 160 134 4.00

TLC-76 93.2 shale 234 7.27 2.28 0.47 0.03 0.05 0.78 0.62 10.62
TLC-77 94.1 calcarenite ND 0.47 2.66 1.85 003 015 052 0.82 3.59
TLC-78 95.3 shale 290 539 293 0.55 0.05 0.02 2.08 6.66 29.66
TLC-79 96.3 shale 3.06 9.62 3.28 0.52 0.03 001 145 175 9.21
TLC-81 99.4 calcareous shale 111  3.41 299 190 0.07 0.01 0.74 096 450
TLC-83  102.6 micrite 145 2.77 1.50 092 0.03 0.01 042 o064 827
TLC-84  103.5 shale 250 9.52 496 063 0.03 001 0.72 933 7.83
TLC-87  105.7 shale 3.33 10.00 2.63 0.47 0.02 0.01 1.96 2498 11.00
TLC-90 107.8 shale 3.38 10.12 2.13 036 0.02 0.01 1.45 4336 9.73
TLC-92  110.6 mudstone 290 7.00 2.02 0.61 0.05 0.01 133 3548 11.48
TLC-93 1136 shale 365 7.61 5.16 1.11  0.05 0.02 413 67.04 12.50
TLC-94 1154 mudstone 335 4.05 6.01 1.57 005 0.05 515 67.30 16.42
TLC-95 117.2 micrite ND 0.27 034 024 001 0.00 0.06 135 0.8
TLC-97 122 shale 289 7.06 297 0.97 0.03 0.01 1.81 28.32 13.39
TLC-99 1248 shale 487 12.68 4.49 0.69 0.04 0.01 1.75 46.10 18.56
TLC-101 129 shale 239 946 5.15 132 0.10 0.02 3.33 16.56 11.08

Table S2 Geochemical data on LB section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height . Al Fe Fecarb Feox Femag Fepy Mo U
ID Lithology TOC

m wt%  wt% wt% wt% wt% wt% ppm  ppm
LB-2 0.2 calcareous shale 0.35 7.02 3.32 032 003 018 0.09 104 157
LB-3 1 calcareous shale 0.58 7.14 2.86 0.33 0.10 0.12 0.03 <LOD 1.82
LB-4 1.5 calcareous shale 0.43 6.00 2.79 0.28 0.03 0.20 0.02 <LOD 1.10
LB-5 2 calcareous shale 0.58 7.77 2.85 019 0.09 018 0.00 <LOD 1.70
LB-6 3 dark grey shale 0.88 1.89 4.96 1.92 012 0.12 1.67 794 14.85

LB-7 3.5 dark grey shale 062 171 3.84 203 004 000 142 042 469



LB-8-2 4 shale 395 784 225 032 001 001 033 061 5094

LB-9 4.8 dark grey shale 1.73 252 10.55 1.72 0.05 0.00 8.98 0.69 5.23
LB-10 5.1 dark grey shale 436 597 3.03 0.84 0.01 0.00 0.59 851 9.22
LB-11-2 5.3 micritic limestone ND 089 058 029 000 0.00 024 054 1.65
LB-11 5.7 micritic limestone ND 135 1.19 070 0.00 0.00 043 076 1.64
LB-12 5.8 grey platy shale 1.76 5.00 2.79 0.97 0.05 0.00 135 2.00 10.00
LB-13 6 grey platy shale 3.17 9.22 394 045 0.02 001 254 199 936
LB-14 7 dark grey calcareous shale 4.66 6.32 3.70 090 003 004 115 432 9.00

LB-16 9 dark grey calcareous shale 4.70 9.00 3.11 0.37 0.11 0.03 130 256 9.54
LB-17 10 dark grey calcareous shale 2.55 4.33 3.93 200 006 003 168 155 453
LB-18  10.9 platy dark grey shale 119 1.73 557 435 0.07 0.03 067 0.19 2.18
LB-19 11.8 calcareous blocky mudstone 4.64 4.93 3.37 0.69 0.03 0.03 2.67 21.26 1434
LB-20 13 calcareous blocky mudstone 3.64 4.79 1.88 0.46 0.04 0.02 0.45 42.54 19.05
LB-21 13.6  calcareous blocky mudstone 2.09 2.24 1.89 121 0.02 0.02 066 920 9.81

LB-22 141 dark grey shale 410 4.81 2.07 036 001 002 147 446 7.29
LB-25 15 dark grey shale 531 7.57 494 1.03 0.03 0.04 3.14 6144 19.66
LB-26 16 dark grey shale 288 7.48 2.85 072 003 0.02 149 455 952
LB-27 17 dark grey shale 489 286 1.78 054 001 002 136 5863 20.18
LB-28 18 dark grey shale 3.86 455 4.44 116 0.08 0.05 3.17 6391 29.03
LB-30 20 dark grey shale 391 359 1.62 035 001 0.03 111 734 13.28
LB-32 21 mudstone 145 257 334 036 002 0.03 166 530 10.86

Table S3 Geochemical data on RH section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height Lithol TOC Al Fe Fecarb Feox Femag Fepy Mo U
itholo
m &y wt% wt wth wth wth wth wth ppm ppm




RH-2 0.8 mudstone 0.81 3.07 168 0.28 037 0.02 0.20 235 293
RH-3 0.9 micrite ND 098 095 031 002 0.02 040 0.68 2.00
RH-6 2.5 micrite 031 181 124 033 0.04 002 0.26 288 144
RH-7 2.8 micrite ND 082 084 038 009 0.02 006 0.11 1.07
RH-13 11.5 mudstone 0.61 761 537 0.10 0.70 0.24 0.06 0.12 1.56
RH-15 13.1 mudstone 1.23 721 219 023 030 004 024 0.79 1.68
RH-17 143 shale 076 797 287 006 064 015 0.00 0.19 1.65
RH-20 159 mudstone 096 7.29 191 0.02 061 004 0.01 048 1.72

Table S4 Geochemical data on FL section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Depth Lithology TOC Al Fe Fecarb Feox Femag Fepy Mo U
m wt wth wit% wit% wt%  wt% wt% ppm  ppm
FL-4 1.09 shale 393 194 101 0.13 035 <LOD 040 4.68 28.27
FL-5 1.14 shale 431 210 0.87 0.13 0.10 <LOD 0.32 457 23.89
FL-7 1.38 shale 487 3.10 176 0.18 0.26 <LOD 096 5.87 23.07
FL-8 1.48 laminated micrite ND 050 0.27 0.05 0.03 <LOD 0.08 238 13.86
FL-9 1.53 shale 453 197 087 011 0.21 <LOD 043 5.77 2477

FL-10 1.70 laminated micrite 172 0.61 0.21 0.02 0.05 <LOD 0.07 5.84 1340
FL-13  1.80 laminated micrite 160 053 019 0.03 0.00 <LOD 0.06 5.34 12.38

FL-15 1.93 shale 472 410 2.15 0.22 0.29 <LOD 151 9.07 17381
FL-16  2.05 laminated micrite 218 157 079 0.09 0.00 <LOD 0.70 3.63 13.81
FL-17 2.30 micrite 220 2.04 071 0.05 0.00 <LOD 0.55 3.04 9.60
FL-18 2.70 shale 468 344 223 025 0.04 <LOD 1.18 9.99 2392
FL-19 3.20 shale 585 436 239 0.16 0.01 <LOD 2.04 18.38 24.67
FL-20 3.30 shale 7.04 413 285 030 0.21 <LOD 160 3593 41.78
FL-23  3.80 laminated micrite 418 128 0.45 0.09 0.02 <LOD 0.26 43.04 13.66
FL-24  4.40 shale 7.13 445 146 0.10 0.02 <LOD 1.16 38.40 44.72

FL-25 4.70 laminated micrite 0.81 041 0.16 0.02 0.03 <LOD 0.04 6.58 6.50



FL-27 5.90 laminated micrite 131 09 034 005 000 <LOD 0.10 6.74 7.89
FL-29 6.70 laminated micrite 272 120 053 009 0.01 <LOD 043 16.16 14.15
FL-31 8.80 laminated micrite 135 097 064 021 001 <LOD 0.37 197 9.68
FL-32 9.30 laminated micrite 092 188 0.67 0.11 0.02 <LOD 0.31 227 12.06

FL-33 10.40 shale 272 694 257 051 005 <LOD 1.60 13.23 13.97
FL-34 10.80 shale 280 585 3.03 062 0.02 <LOD 100 1861 9.14
FL-35 11.30 shale 262 643 3.04 048 0.05 <LOD 191 2423 1243

FL-39 1250 calcareous mudstone 1.87 3.16 148 0.30 0.01 <LOD 1.13 3.28 10.95
FL-40 12.80 calcareous shale 3.21 382 138 032 0.02 <LOD 0.28 11.66 8.65
FL-41 13.20 laminated micrite 0.66 054 028 0.05 0.00 <LOD 0.07 085 331
FL-44 15.30 laminated micrite 0.43 104 083 041 0.00 <LOD 0.39 123 2093
FL-45 15.50 calcareous shale 122 331 276 133 007 <LOD 138 4.07 542
FL-46 15.60 shale 404 430 4.16 129 0.04 <LOD 244 2.04 6.67
FL-47 16.20 shale 403 543 467 187 0.02 <LOD 252 338 6.03

Table S5 Geochemical data on SS section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height TOC Al Fe Fecarb Feox Femag Fepy Mo U
ID Lithology
m wth wt% wth wt% wt%  wt% wt% ppm  ppm
SS11 0 shale 254 632 337 074 018 0.09 151 1568 8.74

SS12 0.1 shale 254 6.06 315 064 005 0.06 170 1454 9.64
SS13 11 shale 292 658 335 065 005 0.06 220 24.85 1281
SS14 1.5 shale 301 744 367 057 005 005 241 19.16 13.19
SS15 1.7 shale 284 930 290 028 004 002 173 222 818
SS16 2.7 shale 3.13 1199 319 0.27 004 004 151 158 848
SS17 3.7 shale 3.26 1201 201 0.15 006 0.04 032 149 10.96
SS18 4.7 shale 277 1088 171 0.12 026 0.06 0.01 082 934
SS19 5.7 shale 260 679 282 059 004 005 179 14.67 10.23
$S20 6.7 shale 264 6.18 253 049 004 005 151 1419 12.89




SS21
SS22

7.
8.

7 shale
7 shale

273 6.96 2.67
290 6.07 3.12

0.51
0.86

0.05
0.05

0.04
0.04

1.72

18.12 11.61
195 2256 11.31

Table S6 Geochemical data on MC section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height . Al Fe Fecarb Feox Femag Fepy Mo U
ID Lithology TOC

m wt% wth wt® wth wt% wt% ppm ppm
MC-8 0 platy shale 245 380 272 0.79 0.07 0.02 1.85 41.37 10.78
MC-9 1 platy shale 277 371 227 0.65 0.05 0.02 1.56 46.66 13.38
MC-1 2 flaky shale 258 7.71 321 0.64 0.05 0.03 222 26.70 9.87
MC-2 2.3 flaky shale 239 7.48 321 0.68 0.05 0.03 2.15 22.68 8.67
MC-3 2.8 flaky shale 266 836 3.74 0.1 0.05 0.03 246 23.27 9.77
MC-4 3.5 flaky shale 2.69 8.19 398 0.63 0.05 0.03 2.63 24.53 10.02
MC-5 4.4 flaky shale 257 8.15 3.78 0.67 0.06 0.04 2.57 19.07 8.43
MC-6 53 flaky shale 3.17 7.36 349 0.63 0.05 0.04 2.31 26.51 11.60
MC-7 6.4 block mudstone 2.48 6.20 3.02 0.69 0.05 0.03 192 17.78 7.94
MC-10 10 flaky shale 254 1333 397 0.35 0.03 0.03 201 8.28 9.66
MC-11 11 flaky shale 296 1364 443 0.59 0.05 0.07 209 148 8.07
MC-12 119 flaky shale 247 1414 435 0.37 0.07 0.06 209 1.23 8.13
MC-15 16 flaky shale 240 1041 4.08 0.75 0.08 0.10 198 11.26 12.12
MC-16  17.2 flaky shale 210 11.02 141 0.33 0.06 0.07 0.97 2.35 6.08

Table S7 Geochemical data on DB section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height ] Al Fe Fecarb Feox Femag Fepy Mo U
ID Lithology TOC
m wt% wt% wt% wt% wit% wt% ppm ppm
DB-8 0.1 mudstone 3.69 6.76 2.93 0.04 2.16 0.04 0.01 491 6.00
DB-9 0.5 micirte 1.25 1.79 2.07 1.11 0.29 0.01 0.60 1.92 4.32
DB-10 1.1 mudstone 1.26 5.37 2.09 0.09 1.33 0.02 0.01 1.71 3.95
DB-13 2.6 mudstone 3.86 5.05 3.47 0.51 0.22 0.01 1.61 6.01 12.63




DB-14
DB-15
DB-16
DB-19
DB-20
DB-22
DB-23
DB-1
DB-2
DB-3
DB-5
DB-7

3.2
4.2
4.9
6.3
6.8
7.8
9.8
12.1
12.7
13.4
14
14.6

mudstone
mudstone
mudstone
mudstone
mudstone
mudstone
grey shale
mudstone
mudstone
micrite
mudstone
mudstone

1.46
2.34
1.28
2.24
0.89
3.90
3.01
2.52
3.03
1.25
3.61
5.09

10.36
3.99
10.86
7.77
2.66
9.77
9.67
8.91
9.53
1.25
5.00
4.29

2.04
2.61
1.84
2.17
2.21
3.09
2.04
4.17
3.59
0.85
2.78
1.90

0.23
1.15
0.20
0.26
0.92
0.31
0.12
0.51
0.36
0.28
0.44
0.33

0.30
0.18
0.09
0.01
0.01
0.01
0.98
0.02
0.02
0.04
0.04
0.08

0.01
0.28
0.01
<LOD
0.01
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD

0.22
0.39
0.24
0.39
0.93
0.95
0.03
2.63
1.30
0.46
0.30
0.35

24.66

0.33
1.65
0.22
1.04
0.75
1.13
0.67
1.50
1.44
1.14
3.52

3.13
8.19
3.54
6.47
7.45
9.02
12.27
6.92
14.42
3.41
11.01
24.06

Table S8 Geochemical data on SC section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height . TOC Al Fe Fecarb Feox Femag Fepy Mo U
ID Lithology

m wt% wit% wit% wit% wit% wt% wt% ppm ppm
SC-2 0.6 calcarenite 0.31 ND ND ND ND ND ND ND ND
SC-8 4.1 shale 2.51 7.70 5.35 0.55 0.05 0.04 3.56 1.04 4.07
SC-9 5.2 shale 2.60 8.08 2.79 0.68 0.05 0.06 0.58 0.51 3.92
SC-10 6 shale 1.41 8.92 2.48 0.48 0.17 0.06 0.48 1.04 3.31
SC-12 7.6 shale 2.33 10.58 3.50 0.56 0.05 0.09 1.50 0.99 3.90
SC-13 9.2 shale 2.32 9.77 3.25 0.79 0.05 0.14 0.83 0.92 4.35
SC-14 11 shale 1.88 10.16 3.63 0.82 0.06 0.23 0.70 0.74 4.01
SC-15 12 micrite 0.45 2.32 29.80 1353 0.31 4.18 0.14 0.12 1.26
SC-16 22 shale 3.13 8.20 1.92 0.41 0.04 0.03 1.08 1.11 4.80
SC-17 23 shale 2.43 5.50 3.36 1.60 0.04 0.02 1.29 0.45 3.48
SC-18 23.8 shale 2.20 6.03 3.75 1.44 0.05 0.03 1.84 0.82 4.02
SC-19 24.1 micrite 0.88 1.81 13.57 7.93 0.19 3.02 0.43 0.00 1.47



SC-20 25 shale 1.96 8.74 2.49 0.31 0.04 0.03 1.10 0.58 7.37

SC-21 26 shale 1.71 8.92 2.58 0.36 0.03 0.05 0.89 0.64 4.93
SC-22 30.5 shale 3.52 6.67 3.27 0.68 0.03 0.03 2.24 2553 10.22
SC-23 314 shale 3.32 7.04 3.24 0.84 0.04 0.03 231 2511 7.11
SC-24 324 shale 2.56 6.28 3.61 0.90 0.03 0.03 2.50 30.05 7.21
SC-25 37.2 shale 3.68 5.72 4.00 0.89 0.05 0.03 3.08 30.69 9.79
SC-28 39.6 shale 1.23 2.86 2.81 1.39 0.04 0.02 1.52 <LOD 6.90
SC-29 40.6 shale 1.56 7.11 3.59 0.46 0.02 0.03 2.46 2.55 4.24
SC-30 41.6 shale 1.99 6.08 3.19 1.07 0.04 0.03 1.52 <LOD 2.79
SC-31 42.20 shale 1.90 8.38 1.75 0.25 0.04 0.03 0.61 <LOD 4.34
SC-32 42.8 micrite 0.82 1.97 2098 1297 0.35 3.26 0.28 <LOD 2.50
SC-33 43 mudtone 1.46 9.01 1.76 0.26 0.07 0.03 0.39 <LOD 3.89
SC-34 48 shale 3.38 3.37 3.52 1.04 0.03 0.03 2.41  45.87 17.34
SC-36 50 shale 3.49 6.09 4.53 1.20 0.05 0.04 3.17 4175 8.68
SC-38 52 mudstone 3.76 3.57 4.59 1.35 0.05 0.04 3.04 7.98 10.54
SC-39 52.8 mudstone 2.84 4.49 2.92 0.81 0.03 0.03 1.87 18.63 9.50

Table S9 Geochemical data on LC section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification
Height ) TOC Al Fe Fecarb Feox Femag Fepy Mo u
Lithology

m wt wt% wth wth wth with wth ppm  ppm
LC-1 0 dark greyshale 330 759 335 080 002 0.00 230 2223 38.82
LC-2 1 dark grey shale 3.38 9.03 5.32 126 007 0.01 3.64 2313 9.52
LC-3 2.3 dark greyshale 3.76 878 571 139 0.04 0.00 4.19 2998 13.36
LC-4 33 dark greyshale 3.66 9.88 591 1.20 0.04 0.01 4.08 3248 16.06
LC-5 5.2 dark grey shale 3.31 11.07 3.71 042 0.03 0.00 246 1219 12.84
LC-6 6.3 dark grey shale 350 9.66 5.71 1.10 0.04 0.01 4.25 26.12 16.03
LC-7 7.3 dark grey shale 2.69 2.26 3.15 2.06 007 0.01 092 850 10.33

LC-8 8.1 dark grey shale 3.27 3.13 258 125 0.07 001 130 438 8.06




LC-9 9.1 dark greyshale 3.72 518 269 050 0.02 001 202 812 349
LC-10 10.1 darkgreyshale 2.82 340 276 069 003 0.02 199 7.36 6.9
LC-11 111 darkgreyshale 3.47 493 6.01 126 0.11 0.02 491 37.90 10.55
LC-12 124 darkgreyshale 3.60 5.75 537 147 0.04 0.02 284 2821 12.00
LC-13 13.4 darkgreyshale 345 6.21 263 059 003 0.03 191 26.93 11.08
LC-14 144 darkgreyshale 3.22 960 395 050 0.02 0.00 3.00 17.43 9.56
LC-15 154 darkgreyshale 4.28 763 231 033 002 0.01 170 3220 10.61
LC-16 16.4 darkgreyshale 4.53 893 470 124 0.05 0.00 352 3481 19.07
LC-17 17,5 darkgreyshale 5.27 6.28 476 100 048 0.04 326 9851 22.79
LC-19 20 dark greyshale 4.11 322 263 050 0.07 0.01 210 1230 12.11
LC-20 21 dark greyshale 433 298 225 041 0.08 001 1.73 1099 7.18
LC-21 22 dark greyshale 3.47 286 219 049 0.02 002 1.68 5.00 6.19
LC-22 23 dark greyshale 1.85 1.04 1.14 037 0.01 001 0.81 457 597
LC-23 239 darkgreyshale 3.37 337 182 032 003 0.03 146 4.64 8.5
LC-24 25 dark greyshale 3.22 341 267 033 014 003 213 6.64 542
LC-25 26 dark greyshale 4.63 348 374 047 0.01 001 333 3121 7.02
LC-27 28.2 darkgreyshale 3.18 6.30 552 044 006 001 450 756 3.74

Table S10 Geochemical data on CC section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification
Height Lithology TOC Al Fe Fecarb Feox Femag Fepy Mo U

m wt wt% wth wthh wth wth wt%h ppm  ppm
cc-4 0 darkshale 3.33 10.87 501 083 0.06 006 3.20 10.93 14.72
CC-5 1.2 darkshale 4.22 1408 1.69 0.11 0.03 0.03 0.23 222 1441
CC-6 1.6 darkshale 4.31 12.09 1.81 031 0.15 004 0.05 224 13.98
cc-7 2.8 darkshale 4,76 11.93 555 032 0.06 001 4.09 3.95 16.27
Cc-8 3.8 darkshale 395 10.30 346 032 032 003 159 350 7.66

CC-10 4.6 mudstone 492 1231 335 025 0.06 0.02 195 211 15.14




CC-11 5.2 mudstone 297 4.08 161 055 0.04 0.02 0.86 11.91 1229
CC-12 5.5 mudstone 166 1.22 3.72 259 0.07 0.01 044 2242 7.04
CC-13 7 mudstone 339 550 259 081 0.06 0.02 1.68 5530 19.34
CC-14 8 mudstone 3.38 5.23 259 080 0.11 0.02 1.53 56.14 12.36
CC-2 184 mudstone 341 567 273 074 0.09 003 158 64.64 20.12

Table S11 Geochemical data on CH section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height Lithology TOC Al Fe Fecarb Feox Femag Fepy Mo U
m wt% wth wth wt% wt%  wt% wt% ppm ppm
CH-1 0.1 calcaerous mudstone 0.72 6.20 2.70 0.21 0.03 0.06 0.27 0.72 261
CH-2 0.4 micrite ND 0.87 345 228 004 0.04 0.17 <LOD 1.41

CH-3 0.8 calcaerous mudstone 0.94 9.18 3.52 0.08 0.98 0.17 0.07 0.34 2.25
CH-5 2 calcaerous mudstone 0.88 7.42 2.54 0.17 0.17 0.06 042 0.16 2.07

CH-7 2.9 micrite 0.20 138 132 061 0.27 0.02 0.05 0.16 0.85
CH-9 4.8 micrite ND 034 132 061 007 0.01 048 <LOD 0.32
CH-10 5.6 calcaerous mudstone 0.35 4.35 238 021 069 006 039 0.25 0.95
CH-12 6.5 micrite 031 241 29 149 0.09 003 032 0.28 177
CH-13 6.8 micrite 041 392 334 048 0.04 0.09 0.27 029 220
CH-14 8.6 calcaerous mudstone 0.56 5.77 2.22 0.15 0.17 0.04 0.08 0.28 1.29
CH-15 10.8 micrite 0.31 3.18 195 019 0.02 003 050 080 1.18
CH-17 145 micrite 0.14 181 250 158 0.03 0.03 0.18 <LOD 0.90

CH-18 15 calcaerous mudstone 0.37 5.04 194 0.15 0.22 0.05 0.08 045 1.03
CH-19 16.4 calcaerous mudstone 0.67 3.80 1.74 0.16 0.04 0.07 1.37 045 1.15




Table S12 Geochemical data on DH section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height . Al Fe Fecarb Feox Femag Fepy Mo U
ID Lithology TOC

m wt% wt% wt% wth wth @ wt% ppm ppm
DH-1 0.0 micrite 1.74 2.54 2.25 090 0.12 0.03 105 11.27 6.77
DH-2 1.0 shale 3.45 6.95 2.21 045 0.09 0.04 125 4276 10.27
DH-3 1.5 shale 3.57 6.75 2.72 064 0.04 0.03 187 5206 12.15
DH-4 2.0 shale 3.72 6.70 2.44 052 0.04 0.03 160 4416 12.15
DH-5 2.5 shale 331 4.79 2.98 085 0.05 0.04 182 39.20 14.58
DH-6 3.0 shale 333 549 2.70 0.67 0.04 0.03 182 46.00 8.88
DH-8 4.0 calcareous shale 4.13 3.20 3.00 1.03 004 003 192 1996 6.72
DH-9 4.5 micirte 141 1.80 3.74 265 012 0.02 0.72 3.56 2.32
DH-10 5.0 shale 5.82 9.25 7.14 091 0.09 004 6.08 1759 7.08
DH-11 5.5 shale 399 894 4.56 097 0.05 0.05 340 4489 12.50
DH-12 6.0 shale 3.20 8.23 7.38 147 008 0.06 579 4446 11.75
DH-13 6.5 shale 2.67 10.04 7.77 1.70 014 006 581 3530 9.73
DH-14 7.0 shale 2.87 8.44 7.29 1.68 009 006 491 3398 10.82
DH-16 14.0 shale 291 1090 5.08 1.16 0.06 0.06 3.67 30.84 16.23
DH-17 16.0 shale 295 8.66 7.97 1.83 0.16 0.07 586 41.10 17.57
DH-18 29.5 mudstone 504 7.89 10.13 181 0.10 0.09 7.92 9565 21.25
DH-19 30.0 mudstone 2.71 10.17 7.03 1.70 0.08 0.06 419 36.92 1342
DH-20 30.5 mudstone 2.24 10.67 6.53 153 015 0.06 474 31.21 10.98
DH-21 31.0 shale 227 743 3.41 0.79 0.04 0.04 246 2849 17.64

DH-23 32.0 calcareous shale 4.56 2.70 3.89 2.16 0.10 0.03 1.37 6.31 17.53
DH-25 33.0 calcareous shale 3.00 3.53 2.66 1.28 0.05 0.03 1.08 8.06 6.99

DH-26 33.5 shale 431 8.69 4.04 0.86 0.06 0.04 3.00 8220 16.84
DH-27 34.2 shale 259 1181 5.21 1.06 009 005 358 1542 11.97
DH-28 34.8 shale 217 1130 4.47 069 0.05 0.04 2091 7.78 5.85

DH-29 354 shale 2.79 1044 4.38 082 005 005 184 1467 8.70



DH-30
DH-31
DH-33
DH-34
DH-36
DH-37
DH-38
DH-39
DH-40
DH-41
DH-42
DH-43
DH-44
DH-45
DH-46
DH-47
DH-48
DH-49
DH-50
DH-51
DH-52
DH-53
DH-54
DH-55
DH-56
DH-57
DH-58
DH-59

35.8
36.4
36.9
37.8
38.6
393
39.9
40.4
40.8
41.0
41.5
42.3
43.0
43.5
44.0
44.7
45.7
46.2
46.8
47.8
48.5
49.2
49.9
50.5
51.3
51.7
52.4
53.1

shale
shale
shale
shale
shale
shale
shale
shale
micrite
shale
shale
calcareous shale
calcareous shale
calcareous shale
calcareous shale
calcareous shale
calcareous shale
calcareous shale
calcareous shale
shale
shale
mudstone
calcarenite
shale
shale
calcareous shale
shale
shale

3.20
2.76
3.09
2.99
2.64
1.98
2.46
1.59

3.21
3.29
4.88
4.17
4.45
5.29
3.27
3.77
2.74
3.89
3.30
4.29
3.58
3.14
2.96
3.71
3.77
3.23
4.29

11.13
10.82
10.70
11.24
11.36
11.09
11.47
10.12
0.92
10.50
9.63
4.23
3.18
3.75
3.37
291
6.59
4.53
5.80
6.13
5.63
9.61
10.62
9.74
8.93
2.10
7.48
8.65

5.19
4.10
4.41
4.15
4.67
3.83
3.97
5.11
1.64
3.87
3.93
2.09
3.96
1.13
1.17
2.05
3.06
2.74
3.05
1.82
2.02
2.63
3.50
5.34
6.47
3.43
8.30
10.03

1.18
0.70
0.81
0.94
0.99
0.53
0.51
1.54
0.96
0.61
0.71
0.50
1.01
0.31
0.32
0.66
0.61
0.57
0.59
0.38
0.46
0.44
0.75
1.34
1.53
2.22
2.39
2.30

0.08
0.06
0.07
0.06
0.07
0.05
0.05
0.08
0.03
0.05
0.05
0.07
0.06
0.04
0.02
0.16
0.05
0.05
0.03
0.05
0.04
0.13
0.05
0.07
0.12
0.08
0.75
0.21

0.08
0.07
0.07
0.08
0.07
0.03
0.03
0.02
0.01
0.03
0.02
0.01
0.02
0.01
0.01
0.02
0.02
0.02
0.01
0.02
0.02
0.02
0.03
0.03
0.04
0.02
0.05
0.04

3.52
2.21
1.34
2.20
3.09
2.18
2.44
2.64
0.68
2.55
2.75
1.42
3.01
0.74
0.81
1.32
2.38
2.37
2.25
1.14
1.45
1.75
2.56
4.12
2.07
0.90
4.70
7.24

20.22
7.97
1.35

19.84

14.23
4.83
6.39
0.73
2.83

31.63

32.79

60.57

91.13

57.19

73.98
8.54
3.12
4.58

43.64

35.21

46.49

36.54

21.56

38.61

62.76
8.76

42.38

36.71

13.52
6.48
4.55
9.57
7.49
5.38
6.16
2.46
6.63
9.63
7.12

24.46

17.59

15.46

18.79

26.35
4.20

12.34
9.35

11.73

11.44

10.34
9.34

10.37

22.90
9.81

14.35

19.26



DH-60
DH-61
DH-62
DH-63
DH-65
DH-66
DH-67
DH-69
DH-75
DH-77
DH-80
DH-81
DH-83
DH-84
DH-87
DH-88
DH-89
DH-90
DH-91
DH-92
DH-93
DH-94
DH-95
DH-96
DH-98
DH-99
DH-101
DH-104

53.7
54.2
54.7
55.2
56.2
56.7
57.2
58.3
61.1
62.1
63.6
64.1
65.1
65.6
67.0
67.7
68.2
68.7
69.3
69.8
70.3
70.8
71.3
71.8
72.8
73.3
74.4
76.4

calcareous shale
calcareous shale
shale
shale
shale
shale
shale
shale
shale
shale
shale
shale
calcareous shale
calcareous shale
calcareous shale
calcareous shale
shale
shale
shale
calcareous shale
shale
shale
calcareous shale
calcareous shale
shale
mudstone
mudstone
shale

5.43
4.50
4.92
3.87
4.49
5.29
4.15
4.64
4.41
4.08
3.12
2.85
3.84
3.19
3.14
3.57
3.93
3.97
3.16
4.39
3.82
3.76
4.20
4.20
3.67
5.36
6.09
291

3.69
4.47
4.94
4.28
5.47
7.66
3.80
5.80
3.52
3.28
7.43
6.13
6.16
2.92
2.79
3.55
3.89
3.90
3.84
4.44
3.86
4.09
4.21
5.29
5.49
6.73
7.11
3.99

211
2.88
2.89
2.72
8.88
2.23
1.55
4.57
2.32
1.49
8.08
5.14
2.15
1.33
0.96
1.30
1.95
2.26
9.12
1.32
5.83
6.30
6.83
7.58
4.54
5.22
10.01
3.22

0.41
0.56
0.55
0.62
2.07
0.42
0.43
1.08
0.39
0.39
231
1.24
0.42
0.41
0.32
0.39
0.52
0.52
2.27
0.42
1.56
1.65
1.77
1.69
141
1.77
2.35
0.95

0.04
0.07
0.03
0.03
0.11
0.25
0.02
0.05
0.01
0.02
0.56
0.04
0.03
0.02
0.01
0.03
0.03
0.03
0.23
0.09
0.06
0.11
0.16
0.11
0.05
0.27
0.19
0.05

0.02
0.02
0.02
0.03
0.04
0.01
0.01
0.02
0.01
0.01
0.04
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.04
0.01
0.03
0.03
0.04
0.04
0.02
0.03
0.05
0.01

1.55
2.05
2.17
2.13
6.86
1.36
1.07
3.60
1.82
1.02
5.39
3.90
1.50
0.89
0.62
0.89
1.37
1.68
6.91
0.55
4.46
4.67
5.17
5.67
3.16
3.13
6.91
2.19

15.25
11.36
10.26
9.44
59.93
21.23
27.35
60.62
23.26
34.46
39.09
36.69
27.20
18.96
31.74
3241
26.39
27.79
75.05
27.33
63.27
82.91
81.48
98.93
50.23
65.25
42.15
40.30

23.14
6.20
6.77
2.04

2141

18.22

26.19

18.62
5.97
7.93

12.37

10.46

12.20
8.48

14.06

10.07
7.58

33.91

13.15

15.01

27.80

20.48

20.84

16.25

22.57

27.91

21.16

29.55



DH-105
DH-108
DH-109
DH-110
DH-111
DH-113
DH-114
DH-115
DH-116
DH-117
DH-119
DH-120
DH-121
DH-122
DH-123
DH-125
DH-127
DH-129
DH-130
DH-131
DH-133
DH-136
DH-137
DH-138
DH-140
DH-142
DH-143
DH-144

76.8
78.6
79.5
80.0
80.5
81.5
82.0
82.5
83.0
83.5
84.7
85.4
86.2
86.9
87.6
89.1
90.3
91.5
92.2
92.9
94.3
96.7
97.4
98.3
99.5
100.3
101.4
102.4

shale
shale
shale
shale
shale
shale
shale
shale
mudstone
mudstone
mudstone
mudstone
laminated shale
shale
shale
shale
laminated shale
shale
shale
shale
shale
shale
shale
shale
shale
shale
shale
shale

5.26
5.17
5.89
6.49
4.51
5.23
571
6.05
6.15
5.73
6.26
4.83
3.59
2.96
3.43
5.15
3.53
4.32
4.28
4.19
3.71
5.56
3.93
3.26
2.51
5.19
4.11
4.42

4.57
6.71
6.19
5.63
6.27
8.13
4.52
5.33
5.94
6.05
7.85
6.40
2.72
2.65
4.75
7.50
7.39
6.97
6.90
6.80
13.25
12.05
10.96
9.45
2.34
7.41
13.80
6.66

6.12
5.97
5.47
7.11
5.19
7.18
12.98
6.05
7.26
6.72
9.05
6.00
2.74
3.45
4.09
5.07
5.25
4.34
5.12
4.35
4.41
5.43
9.51
5.80
4.27
5.61
2.56
6.68

1.43
1.37
1.39
1.64
2.02
1.77
2.21
1.71
1.77
1.72
1.84
1.40
1.23
1.39
0.99
1.21
1.07
1.04
1.24
1.14
0.39
0.46
1.68
1.32
2.72
1.24
0.19
2.04

0.21
0.17
0.07
0.08
0.26
0.11
1.59
0.15
0.09
0.15
0.35
0.08
0.05
0.12
0.05
0.06
0.07
0.05
0.08
0.07
0.06
0.06
0.10
0.10
0.11
0.08
0.14
0.10

0.04
0.04
0.03
0.05
0.03
0.05
0.13
0.04
0.05
0.04
0.06
0.03
0.01
0.01
0.01
0.04
0.03
0.04
0.05
0.05
0.03
0.04
0.07
0.06
0.04
0.08
0.07
0.55

4.63
4.30
3.82
5.22
2.84
5.36
9.32
4.40
4.43
1.81
6.50
4.15
1.37
1.81
3.03
3.87
3.73
2.05
3.63
2.73
2.85
3.16
7.05
4.03
0.76
3.86
0.57
2.47

97.64
90.77
96.91
94.84
53.92
70.58
107.38
76.91
95.57
81.70
47.25
57.24
38.95
50.83
48.30
75.75
33.06
57.05
54.25
33.54
1.80
8.18
32.24
28.56
12.13
79.73
0.60
50.27

24.63
34.60
38.28
34.94
31.25
19.87
26.69
38.37
40.08
27.14
20.72
25.82
14.48
11.63
13.55
24.23
19.19
21.86
30.25
19.45
12.08
14.72
17.08
18.75
39.82
26.10
15.97
37.62



DH-146 104.1 shale 3.08 1431 3.9 0.78 0.08 047 0.36 0.99 7.95

Table S13 Geochemical data on SM section. TOC = total organic carbon, ND = not determined, LOD = limit of quantification

Height . Al Fe Fecarb Feox Femag Fepy Mo U
Lithology TOC
m wt% wt% wt% wth wth wt% ppm  ppm
SM-15 3 micirte ND 084 147 028 044 0.09 0.05 <LOD 4.47
SM-16 51 calcarenite ND 054 084 040 0.08 0.02 0.02 <LOD 0.48

SM-17 7.8 crinoidal calcarenite ND 199 2.65 0.72 0.04 0.08 0.14 <LOD 2.33
SM-20 9.7 dark grey mudstone 3.59 6.13 337 036 0.05 0.07 130 1.68 16.98
SM-22 11.7 darkgreyplatyshale ND 7.41 383 037 005 005 193 326 8.03
SM-23  12.4 darkgreyplatyshale 794 498 284 0.52 005 0.04 140 14.14 15.77
SM-24  12.6 dark grey platyshale 9.45 5.67 3.14 041 0.09 0.05 1.52 20.22 15.04
SM-25 129 darkgreyplatyshale 7.36 6.52 3.18 0.29 035 0.04 1.18 7.81 10.50

SM-1  13.1 limestone 7.75 589 273 020 025 0.03 1.15 17.82 11.49
SM-26  13.4 black shale 620 7.30 2.78 027 0.06 0.04 131 16.81 13.55
SM-3 136 mudstone 151 6.37 3.11 027 040 002 1.80 29.29 10.41
SM-4  13.8 shale 534 3.48 365 096 020 0.02 201 737 1164
SM-27  14.1 platy shale 565 3.60 3.20 123 0.07 0.02 131 440 11.00
SM-5  14.3 shale 9.85 291 1.15 019 023 0.02 022 534 43.90
SM-28  14.6 platy shale 427 330 164 035 003 0.02 098 3771 12.25
SM-7  15.1 shale 416 174 561 095 029 0.04 2.64 7037 2578
SM-29  15.3 platy shale 3.80 250 5.01 108 0.08 0.3 3.74 64.87 24.15
SM-30  15.8 flaky shale 6.09 323 346 067 024 0.02 216 5542 26.67
SM-31  16.2 flaky shale 3.18 3.95 3.82 071 0.06 0.03 268 13.04 10.47
SM-32  16.5 flaky shale 715 7.36 324 039 013 002 161 636 13.02
SM-10  17.1 shale 8.01 332 265 039 004 001 197 63.38 29.13
SM-33  17.2 med grey flaky ~ 8.69 3.13 238 040 051 0.03 1.15 53.34 21.01

SM-34 175 platy shale 797 474 413 064 004 0.03 3.07 5299 21.67



SM-35
SM-12
SM-36
SM-37
SM-13
SM-14
SM-38
SM-39
SM-40
SM-41
SM-42
SM-43

17.6
17.8
18
18.2
18.3
18.5
18.9
19.4
19.6
20.7
20.8
21.3

micrite
shale
dark micrite
platy shale
micrite
shale
platy shale
platy shale
platy shale
platy shale
shale
platy shale

ND
4.46
2.37
6.07
ND
6.35
6.02
3.04
3.60
6.11
4.69
5.08

0.09
4.53
1.50
4.83
1.92
2.34
1.37
2.28
6.72
3.08
4.18
3.83

1.71
3.27
5.59
2.54
1.34
1.47
0.84
1.74
8.00
4.13
2.26
3.09

0.38
0.60
1.54
0.49
0.71
0.27
0.23
0.47
1.53
1.05
0.77
141

0.03
0.11
0.09
0.08
0.17
0.04
0.02
0.02
0.08
0.05
0.10
0.07

0.01
0.02
0.03
0.02
0.01
0.01
0.02
0.02
0.05
0.03
0.05
0.04

1.19
1.94
3.29
1.24
0.25
0.98
0.39
1.12
6.10
2.93
1.03
1.08

4.86
61.30
42.94

6.50

1.25
31.24
17.15
11.58
39.21
100.0

7.19

9.46

5.87
18.51
46.11
10.69

2.80
25.65
11.56
10.35
10.64
19.06
37.88
21.82
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