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Fig.1 (a) Regional geological map of Dianqianbei Depression (modified from reference [21]); (b) Ordovician—Silurian stratigraphic

column section for the eastern part of the Dianqianbei Depression (modified from reference [42]) ; (c) lithofacies paleogeographic map

of the Wufeng Formation in the study area (modified from reference [43]); (d) lithofacies paleogeographic map of the Longmaxi Forma-

tion in the study area (modified from reference [45])
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Fig.2  Characteristics of black shale from the Wufeng Formation-Longmaxi Formation in the study area
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Fig.5 PAAS normalized rare earth element (REE) partition curves of whole rock and kerogen
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Fig.6  Zn-Ni-Co diagram of the black rock series and kerogen

of the Wufeng Formation-Longmaxi Formation in the study area
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Fig.7  Evolution characteristics of paleoredox and paleoproductivity in kerogen
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Fig.8 Redox index diagram of the black rock series and
kerogen of the Wufeng Formation-Longmaxi Formation

in the study area
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Table 3 Paleoenvironment analysis of the Wufeng Formation-Longmaxi Formation in the study area

FEfh DSB-1-2 DSB-3-1 DSB-4-2 DSB-6-1 DSB-7-1 LFA-1-1 LFA-1-3 LFA-2-2 MB-1-1 MB-2-2
Ba, 296.75 151.00 138.50 69.00 107.75 108.25 94.75 217.25 -127.50 -143.00
Sr/Cu 4.64 3.56 4.24 3.57 6.11 0.80 1.66 2.58 3.34 5.83
Sr/Ba 0.10 0.10 0.14 0.16 0.19 0.05 0.32 0.11 0.27 0.32
h/m 19.41 33.92 49.60 46.93 19.44 — 6.85 54.37 48.05 31.89
TOC/% 0.59 0.40 / 0.61 0.21 2.55 / 0.80 1.42 0.38
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(ANB¥F &0 SR EHEIESE) MR AR FFH Tk

FURE A BE T RAR D (] 1a) o s XL, 2 T+
AR TP YR A i SEYEE R 0 A 2 A A B &R
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T 0.87~1.03, “F ¥ {H HJ 0.94; P4 3 5Eu 4 T 0.74~
0.78, F-¥IMH M 0.76. i 2 B, I 25 b ) B 7= 38
SEuF-H{E = T VU HE, Ui AR U A G T T 41
b, HART SEu A8 A BT A, e B LT BB T
. WAh, TEARME I UURE ML A 04, Ho o
JGE Mo 1 5 f IR BE S Bty S Ak IR 25 1, R R 5
B JE AR A7 WL AT LA SE G- b A A L Mo W B
TEA ML _E, Alberdi-Genolet et al."* A K Mo 3 & 2>
it 5 S A2 R 1A 38 i B, 5 A B Y Mo (5%10°~
40x10°) 1T LA Ry il S 1 3 B A5 AR B0 iF5E 2K
P ko, TS AU 38 B AR SR ANV 3 Mo & A 22 IR,
R EB Mo & 5 K 0.6x10°~9.8x10°, “F- 341 {4 Hy 3.22x
10°; 10 P4 3 4H 7 i 2475 1 40x10°, S {E 2l 56.01%
10°, BRI B E R B E . KB E
A S TR ER BT, 10 7 35 A S5 4R 1 348 R A
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DMRERAAR Pl A i 1 . ORI AR S5k Ak
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JCEZ—. WU, Ead A TR T Cu-EF Al
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Table 4 Trace element analysis in kerogen of the Wufeng Formation-Longmaxi Formation

in the western Diangianbei Depression

. RISTES U BERRPROGR it
FEdh i~

Pb Zn Ge Ag Cd Sh Bi Mo Cu Ni Cu-EF Ni-EF o0Eu

S11-1 301 191 7.33 2.56 0.257 14.5 4.66 59.4 443 437 14.29 13.24 0.75
S11-2 373 304 8.09 1.25 0.283 17.4 6.03 68.0 499 528 16.10 16.00 0.75
S11-3 339 261 7.05 2.06 0.297 16.9 6.30 66.7 462 458 14.90 13.88 0.74
S11-4-1 322 368 9.72 1.46 0.383 17.1 4.74 51.3 507 578 16.35 17.52 0.78
S11-4-2 305 363 8.90 1.18 0.956 15.8 4.86 50.0 486 569 15.68 17.24 0.76
S11-5 342 271 8.13 1.24 0.285 17.0 5.20 58.3 473 528 15.26 16.00 0.75
S11-6 252 103 11.60 1.16 0.282 19.1 4.20 45.8 377 822 12.16 2491 0.75
S11-7 356 247 8.34 1.34 0.418 16.2 6.28 48.6 493 494 15.90 14.97 0.77
EHIME 323.75 26350 8.65 1.53 0.40 16.75 5.28 56.01 467.50 551.75 15.08 16.72 0.76
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Evaluation and Sedimentary Environment Analysis of Ore-forming
Elements in Wufeng Formation-Longmaxi Formation in Eastern
Dianqianbei Depression: Evidence from kerogen trace elements
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Abstract: [Objective] The Diangianbei Depression is not only an important exploration and producing area of ma-
rine shale gas in southern China, but also an important large-super large Mississippi Valley (MVT) type lead-zinc
metallogenic area associated with key metals in China. Asphalt or ancient reservoirs with high Pb and Zn contents are
constantly found in lead-zinc deposits. It is of great significance to explore the distribution characteristics of trace ele-
ments in black shale kerogen in the study area for lead-zinc prospecting.[ Methods ] Taking the black shale outcrops
in Dashiban, Liangfengao and Maoba areas in the eastern part of the Diangianbei Depression as the research object,
the kerogen in black shale was pretreated by microwave digestion method, and the trace elements in black shale and
kerogen were analyzed and tested in combination with petrographic and mineralographic observation. The material
contribution of mineralization and the sedimentary environment of black shale were studied by the geochemical
characteristics of elements in black shale kerogen. [Results | The whole rock Pb, Zn, Cd, Bi, Sb, V, Cr, and Ni
contents are higher than those in kerogen, and the contents of Ag, Ge, U and Th in kerogen are higher than those in
whole rock. The light rare earth is relatively enriched and the heavy rare earth is relatively depleted in the whole rock
and kerogen. Eu and part of Ce in the whole rock show weak negative anomalies. The kerogen shows strong Ce and Eu
weak negative anomalies, and the total rare earth content is higher than that of the whole rock.Three redox indicators
(U/Th, Ni/Co, and V/Cr ) in the kerogen of the Wufeng Formation-Longmaxi Formation showed that the Wufeng For-
mation was oxygen-poor-anoxic, and the Longmaxi Formation was oxygen-rich-oxygen-poor; the ancient water depth
calculated by Co element in the study area is 6.85-54.37 m. The paleoclimate reflected by Sr/Cu is warm and humid,
and the Sr/Ba value is less than 0.5, representing the sedimentary environment of brackish water. Furthermore, the
Wufeng Formation has greater paleoproductivity than the Longmaxi Formation. [ Conclusions] Wufeng Formation-
Longmaxi Formation in the study area are an oxygen-rich-oxygen-poor turbulent sedimentary environment, with a
warm and humid climate of brackish water shallow shelf facies sedimentary characteristics. The trace elements in the
black shale kerogen can provide a basis for the evaluation of regional prospecting areas.
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