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Carbon isotope characteristics and organic matter development
of the Ediacaran in the southeastern margin
of the Huangling anticline, western Hubei

Zhou Peng, Chen Xiaohong, Wei Kai

(Wuhan Center of Geological Survey, CGS, Wuhan 430205, China)

Asbstract: The carbon isotope and TOC data of the Ediacaran in the southeastern margin of the Huangling
anticline have been obtained by the testing analysis of core samples from the Well EYD5. The carbon iso-
tope curves of the Ediacaran Doushantuo Formation to the Hamajing Member of the Dengying Formation
have been established, and 4 negative excursions and 2 positive excursions are recongnized, as well as 1
negative excursion and 1 positive excursions interval in the Hamajing Member of the Dengying Formation.
This can be compared with the reported curves from regional sections during this period. In this paper, the
carbon isotope markers within the Ediacaran Doushantuo Formation to the Hamajing Member of the
Dengying Formation for stratigraphic correlation are summarized, and the TOC variation in the Doushan-
tou Formation has no relationship with carbon isotope anomaly, but the organic-rich shale usually has con-
tinuous negative value of delta 6" C.
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Fig.1 Geological map of the study area showing the lo-

cation of Well EYD5



64 http://dzkjgb.cug.edu.cn ) )ﬁ ﬂ & iﬁi&

2020 4

a fT R 4L A W B IS AR s b BE LT 4L DY B DU s e B 1 jg 4l =
BP B IR s d BE L TE 2 —BE L3 & REBE A5 % 1 = s e BE I B 4L
BT R AR UA S LBEILTR A - BRSO s A

Bl 2 EYD5 H-BE Ve — AT 52 20 s W B gt B M R A
Fig.2 Typical lithologic photos from the Doushantuo For-

mation to the Hamajing Member of the Dengying
Formation in the Well EYD5

FARMOC AR . IR B Brrh R R T A RO R R
RABAEPEE IOV A DA = s
TR R AR L O AR G = A
A o SRR A R R R A AR
HAABRRA A EA G REA S A RRH S
o MBRER AR P

3 AT IR SR i) FEAE S B

3.1 mERMLENK

AR 5T 2 B B0 B 1L Ve 2E VAT 52 4R AR o 2 g ik
FRER A AE S SRR B EEHIAE 1.2 m 2247, Q82
038 2 KA R 4 9% B, R AR i TR R A AE
250 7F. FroRAEBYRE SR L O AL TE B,
TRFE ] Hb BT A R AR B U R A B R
A6 Hp s [R) A3 2 b BR AR 25 BIF 5T 25 = R GasB-
HNch [l F5iE MAT253 BEALA BT 58 B« 5 25 4 16
HAEMA 12 mL B8 E T GasBHNch I {8 i 18
FLHe RMRHEEE G IMA 6 7% M 4E E# iR . 72°C
PR N 2 /0 4 b JE 8 ROV AR CO, it #00R
2 70°C B AT 2 B 5 A MAT253 il 52 ik Al 48,
[ 2R A . BT 4 A5 SR I 8 [ B s A e T
SERE OB I RE S B 30 %) AT IR WS, BT
FH B 5 3% A0 K OKS B o + 0. 1%, 1 FH bR E R

GBW-04416 ([ K — HARWED 5T . 0 Cyprs = 1.61%,
+0.05%0,0" Oypps = — 11.59%, +0.06%) ., CH %4
HE o C A 8™ O (E ¥ LLHE BR bR ifEY) it VPDB ¥ it
A e B AR

TR RE R TR 6 o 1 0 ) 0 28 A DL AU L U 390 0 ok
A5 A FH AT 6 4 20 AR g 7K ) SR ) 28 AL TR e A
o8 FH I B 2 T R AT R AR M A L LA ey
S BN T YOG M AR AE e . — R — sk
25 15 1 114 8 s R B 2 T A Rl TR 6 2 U B A L ()
MRANIES KA T RKRIA,

B T 7E SR AT RT3 2 7 T A 4 B A R 4 1
A GBI T 37 AR FE LAY IE S (1) T SR,
SRE A B AR 1590 MBI I B A AR e E
BE L YE 4] — B R HR o A S A A R 6 O fH/INTF
—10%0, AT BE 52 T WU o Tl AR (14 52 W, {5 DA 4[]
I Z o A FRAE B HAH AL R 0.22, #H 56 PEIK
3 Ud B i I3 R i A b 32 i 300k A A 10
A TES T

5"C /%0
-6.0 -4.0 -2.0 0 2.0 4.0 6.0 8.0 10.0
‘

2.0k .'.. ’ ...g %" N °
N [ ] [ ]
e ® %, o °
L ] ® ° o
°\\i 0 Soge .....'..:‘S..O ...
< 60F ..ﬁ' o o . ‘o.\o.o.l
S ol P gl S %
: ) 4 - ®
-10.0 o®
° [
-12.0L °°
B 3 EYDS 3R R &R BEILJEd — T4 0P C f1 60
[ER PSS i i

Fig.3 Cross-plots of 8" C vs.8'" O from the Doushantuo
Formation to the Dengying Formation in the Well
EYD5

3.2 HHHmESENK

A YR LG & B 5E T R A B B LU 2R L Y
KR X R e 0UA B AT T AR AR, ST
45 MREFEAT T w (TOO MR 43 H7

A LR & o AT R 7E 26 [H LECO 2 ml A4 7= 1
CS230 = 21 ANt 3 AT A B 58 L) . ELAR 5 i 25
BT FREL 100 mg A2 A7 B AR &0 R A 3% K #HE
B rp A 5 Y0 BRI T L 7E LR 80°C A% T Ak
6 h BREBRIR R, 2 J5 w4l K I T Uk & 58 e bR
FERAMERR . 65°C T HET#E & o8 O A BRAF 1 FE 5
A CS230 kBt 43 BT A H  in AR L83 6 B i
LA N, RSO, A B BEAC, SR w5 48N i 3
TINFET S W8 T3 v L AR = AR 1 CO, W T BUR I
T IR A B AT B 7



B mE AR AAASSLR ST EEIRB IR F AR EEAANRTALT X 3Tk

65

4 RAEE RN R A

4.1 BRERMEARTUEFE
IR M 48 2R s, R R] 162 R 7 EYDS

3 R BE L e 4L, I 1w A 2 1 AR A A R B
BEGR LB O, Bl — B SRR A
Lo CEfFAEM B fWME , £ 1512.2~1 501.2 m
B, OV CH— HRELE —3.34% oA 1] FAFAE—

£ 1 EYDS HIRHBEHR R 07C 070 EHESTER
Table 1  The 6" C and 6" O values of the samples in the Ediacaran from the Well EYD5 (continues)

FE W /m 8" Cops/Xo 6" Opon/ %o RS W /m 6" Copp/ %0 68 Opop/ %o FE S B /m 6" Copp/ %0 68 Opop/ %o
YD5-4H 1512.2 —3.48 —6.49 YD5-5H 1511.7 —3.54 —6.57 YD5-5H* 1511.7 —2.96 —6.17
YD5-6H 1511.5 —3.03 —6.08 YD5-7H 1511.2 —2.94 —6.54 YD5-8H 1510.9 —2.88 —6.04
YD5-9H 1510.7 —2.81 —5.91 YD5-10H 1510.3 —2.95 —6.63 YD5-11H* 1 510.1 —2.90 —6.53
YD5-11H 1510.1 —2.94 —6.55 YD5-12H 1509.9 —3.09 —6.87 YD5-13H 1 509.5 —2.95 —6.45
YD5-14H 1509.2 —2.95 —17.20 YD5-16H 1 508.3 —3.40 —7.03 YD5-17H 1508.1 —3.28 —6.79
YD5-19H 1507.4 —3.67 —6.55 YD5-23H* 1 506.6 —3.33 —5.85 YD5-23H 1 506.6 —3.30 —5.87
YD5-24H 1 506.2 —3.55 —5.90 YD5-26H 1505.5 —3.22 —5.96 YD5-28H 1505.3 —3.23 —5.83
YD5-29H 1 505.0 —3.75 —6.06 YD5-31H 1504.7 —3.41 —6.72 YD5-33H 1504.3 —3.13 —6.69
YD5-35H* 1 504.0 —3.36 —5.95 YD5-35H 1 504.0 —3.35 —6.01 YD5-37H 1503.5 —3.55 —6.36
YD5-39H 1503.1 —3.35 —6.77 YD5-41H 1502.7 —3.61 —6.20 YD5-42H 1502.5 —3.95 —6.68
YD5-43H 1502, 2 —3.25 —6.19 YD5-45H 1501.7 —3.82 —7.08 YD5-46H 1501.4 —3.94 —7.05
YD5-47H 1501.1 —4.76 —6.30 YD5-49H * 1 500.8 —1.20 —5.29 YD5-49H 1 500.8 —1.21 —5.29
YD5-50H 1 500.6 —2.17 —7.01 YD5-51H 1 500.1 —1.06 —7.20 YD5-52H 1499.9 —1.13 —7.27
YD5-53H 1499.4 —1.01 —7.12 YD5-54H 1499.1 —1.35 —7.23 YD5-55H 1498.5 —0.82 —6.98
YD5-56H 1 498.0 —1.78 —8.39 YD5-56H* 1 498.0 —1.87 —8.46 YD5-57H 1497.2 —2.47 —6.67
YD5-58H 1496.8 —3.57 —6.21 YD5-59H 1496.4 —1.74 —5.30 YD5-60H 1495.8 —4.27 —5.98
YD5-61H 1494.9 —0.52 —6.09 YD5-62H 1494.6 0.11 —5.53 YD5-63H 1494.4 —0.04 —7.47
YD5-63H* 1 494.4 —0.08 —7.31 YD5-76 H 1 485.3 —1.50 —10.72 YD5-81H 1481.1 —1.85 —11.40
YD5-84H 1478.8 —1.42 —9.82 YD5-86H 1477.4 —1.52 —11.19 YD5-89H 1475.2 —2.11 —10.96
YD5-91H 1474.0 —1.02 —9.60 YD5-91H* 1474.0 —1.09 —9.70 YD5-93H 1473.1 —0.34 —7.93
YD5-99H 1470.3 0.83 —4.15 YD5-100H 1 469.6 0.74 —2.71 YD5-100H* 1 469.6 0.74 —2.60
YD5-102H 1 468.8 1.46 —2.45 YD5-103H 1 468.0 0.30 —2.53 YD5-105H 1 466.8 0.05 —5.02
YD5-107H 1 466.0 —0.60 —5.17 YD5-107H* 1 466.0 —0.64 —5.25 YD5-109H 1465.1 0.39 —5.50
YD5-110H 1 464.1 1.70 —4.46 YD5-112H 1462.9 2.54 —4.75 YD5-114H 1461.8 3.09 —4.68
YD5-117H 1 460.1 1.09 —4.06 YD5-119H 1 458.5 3.02 —4.29 YD5-121H 1457.1 3.96 —3.90
YD5-122H 1 456.0 4.51 —4.63 YD5-125H 1 454.6 4.42 —3.88 YD5-126 H 1 453.6 3.66 —4.45
YD5-128H 1 452.5 2.10 —4.33 YD5-128H 1452.5 2.16 —4.20 YD5-129H 1451.6 0.97 —5.82
YD5-130H 1 450.5 4.14 —6.08 YD5-131H 1 450.0 4.84 —4.56 YD5-132H 1448.8 4.58 —5.31
YD5-133H 1 448.1 5.02 —5.31 YD5-133H 1 448.1 5.02 —5.29 YD5-134H 1 447.6 5.95 —2.53
YD5-135H 1 446.9 4.96 —3.28 YD5-136H 1 446.0 4.95 —3.17 YD5-137H 1444.8 5.06 —2.94
YD5-138H 1 444.0 5.46 —3.57 YD5-139H 1443.3 5.33 —3.71 YD5-140H 1442.6 5.53 —4.22
YD5-140H* 1 442.6 5.62 —4.13 YD5-141H 1 441.5 5.63 —3.57 YD5-142H 1 440.5 5.25 —4.40
YD5-142H* 1 440.5 5.19 —4.29 YD5-143H 1 439.6 5.02 —5.02 YD5-144H 1 438.5 5.21 —4.77
YD5-145H 1 437.5 5.32 —4.83 YD5-146H 1436.7 5.28 —4.56 YD5-147H 1435.6 5.27 —4.86
YD5-148H 1 434.5 5.42 —4.24 YD5-149H 1433.8 5.30 —4.40 YD5-150H 1432.9 5.63 —3.67
YD5-151H 1 431.9 5.40 —4.27 YD5-151H 1431.9 5.38 —4.29 YD5-152H 1431.2 6.37 —3.29
YD5-154H 1429.4 5.62 —3.44 YD5-156H 1427.9 5.68 —3.04 YD5-157H 1426.9 5.73 —2.77
YD5-158H 1 425.9 6.17 —2.78 YD5-159H 1424.9 6.08 —2.45 YD5-161H 1422.6 5.66 —2.63
YD5-161H* 1 422.6 5.61 —2.63 YD5-162H 1421.7 5.83 —2.16 YD5-163H 1420.8 5.98 —2.08
YD5-165H 1418.9 5.86 —2.33 YD5-167H 1417.7 6.90 —2.07 YD5-168H 1416.1 5.77 —2.27
YD5-170H 1 414.3 6.33 —2.70 YD5-171H 1413.5 6.11 —4.17 YD5-171H* 1 413.5 6.22 —4.05
YD5-172H 1 412.1 5.09 —4.46 YD5-173H 1411.2 6.09 —4.49 YD5-174H 1409.7 5.76 —4.29
YD5-175H 1 409.0 6.10 —4.36 YD5-176 H 1407.7 5.98 —3.37 YD5-177H 1 406.1 5.53 —3.21
YD5-179H 1 404.5 6.41 —2.61 YD5-180H 1403.5 5.72 —3.42 YD5-181H 1402.1 4.67 —2.37
YD5-181H* 1 402.1 4.64 —2.35 YD5-183H 1 400.1 6.55 —2.43 YD5-184H 1 398.7 5.42 —3.21
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FE b H/m 6 Crpp/%o 618 Opps/ %o FE S W /m 0" Copp/ %0 68 Opop/ % FE S B /m 6" Copp/ %0 68 Opop/ %o

YD5-184H* 1 398.7 5.36 —3.16 YD5-185H 1397.4 6.34 —3.56 YD5-186H 1 396.4 5.96 —4.55
YD5-187H 1 395.8 5.61 —4.14 YD5-187H* 1 395.8 5.60 —4.32 | YD5-189H 1394.2 5.92 —4.14
YD5-190H 1 393.2 6.03 —3.94 YD5-191H 1391.9 5.70 —4.09 YD5-192H 1 390.1 5.92 —3.70
YD5-193H 1 388.2 6.46 —3.38 YD5-195H 1 387.2 6.19 —2.81 YD5-196 H 1 386.3 6.22 —2.58
YD5-197H 1 385.2 6.09 —2.48 YD5-198H 1 383.3 6.38 —2.45 | YD5-198H* 1 383.3 6.45 —2.53
YD5-200H 1 381.5 6.67 —2.14 YD5-201H 1 380.2 5.18 —3.11 YD5-202H 1378.4 6.01 —2.46
YD5-203H 1 376.8 5.83 —2.43 YD5-204H 1 375.5 5.96 —2.68 YD5-205H 1373.9 6.21 —2.33
YD5-205H* 1 373.9 6.34 —2.30 YD5-206 H 1372.4 6.53 —2.18 | YD5-207H 1371.2 5.71 —2.87
YD5-208H 1 369.9 5.66 —2.42 YD5-209H 1367.9 5.57 —2.82 YD5-210H 1 366.3 5.60 —2.84
YD5-210H* 1 366.3 5.54 —2.89 YD5-211H 1 364.8 5.46 —2.46 YD5-212H 1 363.7 4.99 —2.48
YD5-213H 1 362.2 5.56 —2.27 YD5-214H 1 360.8 5.15 —2.45 | YD5-215H 1 359.2 4.40 —2.49
YD5-216H 1 357.1 5.60 —2.69 YD5-217H 1 355.9 5.09 —2.02 |YD5-217H* 1 355.9 5.08 —1.97
YD5-218H 1 354.6 4.63 —2.42 YD5-220H 1351.4 4.69 —3.34 || YD5-221H 1 350.0 5.21 —3.02
YD5-222H 1 348.6 5.12 —2.82 YD5-223H 1347.5 5.07 —2.69 | YD5-224H 1 346.0 4.97 —2.72
YD5-225H 1 344.5 5.58 —2.84 YD5-226 H 1342.9 5.19 —1.83 | YD5-227H 1 342.6 5.00 —2.03
YD5-227H* 1 342.6 4.91 —2.19 YD5-228H 1341.7 5.44 —2.93 YD5-229H 1 340.1 5.78 —3.24
YD5-230H 1 338.7 6.39 —1.41 YD5-231H 1337.1 5.90 —2.98 || YD5-232H 1 335.8 5.73 —2.88
YD5-233H 1 333.8 5.96 —2.00 YD5-234H 1 332.7 5.14 —3.90 || YD5-235H 1 331.0 5.59 —3.77
YD5-236H 1 329.8 6.15 —2.93 YD5-236H* 1 329.8 6.21 —3.05 | YD5-237H 1328.2 6.59 —2.18
YD5-238H 1 326.7 5.86 —2.97 YD5-239H 1324.7 6.40 —2.30 | YD5-241H 1323.1 3.95 —1.31
YD5-242H 1 321.5 2.15 —1.23 YD5-243H 1 320.6 4.92 —6.41 | YD5-244H 1319.7 4.41 —6.59
YD5-245H 1 318.5 6.11 —7.16 YD5-246H 1317.0 6.67 —6.84 ||YD5-247H 1315.2 5.22 —6.51
YD5-248H 1 313.1 6.29 —6.48 YD5-249H 1310.9 6.69 —7.27 |YD5-250H 1309.9 6.90 —7.58
YD5-251H 1 308.3 6.83 —8.50 YD5-252H 1 306.9 7.03 —7.32 YD5-252H* 1 306.9 6.89 —7.53
YD5-253H 1 305.2 6.29 —8.80 YD5-254H 1 303.6 6.12 —8.78 | YD5-255H 1 301.9 6.29 —7.72
YD5-255H* 1 301.9 6.27 —7.71 YD5-256H 1 300.6 6.95 —2.78 | YD5-257H 1299.5 7.08 —3.61
YD5-258H 1 297.6 7.09 —4.39 YD5-259H 1295.2 5.76 —5.97 | YD5-260H 1293.1 4.78 —5.84
YD5-261H 1 291.4 4.20 —6.02 YD5-262H 1 290.4 3.69 —4.93 | YD5-263H 1 289.7 4.07 —2.96
YD5-263H* 1 289.7 4.09 —2.94 YD5-264H 1 289.0 3.19 —1.74 || YD5-266H 1 286.9 4.02 —2.32
YD5-267H 1 285.4 2.65 —3.95 YD5-268H 1283.9 2.39 —2.33 || YD5-269H 1 282.3 1.38 —0.94
YD5-271H 1 279.7 0.08 —0.61 YD5-271H* 1 279.7 0.02 —0.65 | YD5-273H 1278.6 —0.99 —0.68
YD5-274H 1 277.0 —1.62 —0.54 YD5-275H 1275.4 —1.25 —1.69 | YD5-277H 1273.3 —0.67 —1.31
YD5-279H  1272.2 —1.24 —2.03 YD5-280H 1271.1 0.08 —0.41 | YD5-282H 1 269.6 1.82 —0.91
YD5-283H 1 268.3 2.09 —0.56 YD5-283H* 1 268.3 2.07 —0.61 | YD5-284H 1267.7 2.00 —1.09
YD5-286H 1 266.0 1.46 —1.71 YD5-288H 1 264.4 2.96 —1.74 | YD5-290H 1262.9 3.54 —1.87
YD5-292H 1 261.7 2.79 —1.43 YD5-294H 1 260.2 4.12 —1.29 || YD5-296H 1 258.7 4.68 —3.37
YD5-297H 1 257.4 4.22 —3.45 YD5-299H 1 255.7 5.56 —1.52 YD5-299H* 1 255.7 5.56 —1.61
YD5-301H 1 254.6 5.79 —2.31 YD5-302H 1252.7 5.49 —2.62 ||YD5-303H 1251.5 5.40 —1.45
YD5-303H* 1 251.5 5.44 —1.34 YD5-304H 1 249.2 5.55 —3.97 | YD5-305H 1 248.2 5.40 —2.32
YD5-306H 1 246.9 5.07 —3.03 YD5-307H 1 246.2 4.90 —2.37 | YD5-309H 1 245.1 5.76 —1.21
YD5-310H 1 243.9 5.08 —3.63 YD5-312H 1 242.7 5.43 —2.69 ||YD5-312H* 1 242.7 5.43 —2.68
YD5-314H 1 241.3 6.50 —5.46 YD5-316H 1 239.6 6.64 —2.68 ||YD5-317H 1 238.7 7.19 —5.79
YD5-319H 1 236.4 5.12 —3.89 YD5-321H 1 234.5 4.88 —4.23 || YD5-322H 1233.2 4.08 —5.60
YD5-324H 1 232.2 4.99 —3.97 YD5-326H 1 231.1 5.10 —5.97 || YD5-328H 1230.0 4.84 —6.14
YD5-328H* 1 230.0 4.91 —6.05 YD5-330H 1 228.7 4.61 —5.74 | YD5-332H 1227.1 2.78 —6.14
YD5-333H 1 226.2 —0.87 —95.56 YD5-334H 1225.3 —1.60 —4.85 | YD5-336H 1223.9 4.52 —6.61
YD5-337H 1 222.9 1.62 —3.67 YD5-339H 1221.7 —4.57 —7.46 |YD5-339H" 1221.7 —4.43 —7.33
YD5-340H 1 221.0 1.51 —7.52 YD5-341H 1 220.0 0.93 —8.20 | YD5-342H 1217.3 1.83 —5.38
YD5-343H 1 213.3 2.63 —4.04 YD5-344H 1 209.6 2.85 —3.16 || YD5-345H 1 206.9 5.16 —3.04
YD5-346H 1 205.9 5.77 —4.59 YD5-347H 1 205.0 7.13 —6.11 YD5-348H 1204.4 7.56 —5.40
YD5-349H 1 204.4 7.58 —5.48 YD5-350H 1 200.1 7.90 —3.69
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Table 2 TOC values of samples from the Ediacaran in the

Well EYD5
REHES RE/m w(TOO/%|| #8%5 WE/mw(TOCO /%
YD5-341H 1220.7 2.17 YD5-113H 1220.7 1.62
YD5-335H 1224.9 0.86 YD5-108H 1224.9 2.02
YD5-329H 1229.6 0.52 YD5-104H 1229.6 0.76
YD5-325H 1231.8 0.36 YD5-98H 1231.8 0.21
YD5-320H 1235.6 0.28 YD5-94H 1235.6 1.20
YD5-313H 1242.2 0.30 YD5-90H 1242.2 1.24
YD5-308H 1245.6 0.28 YD5-85H  1245.6 1.26
YD5-295H 1259.6 0.28 YD5-82H 1259.6 1.26
YD5-289H 1263.6 0.42 YD5-79H  1263.6 1.20
YD5-285H 1266.7 0.35 YD5-77H  1266.7 1.15
YD5-278H 1272.8 2.05 YD5-73H 1272.8 1.74
YD5-272H 1279.0 0.89 YD5-70H  1279.0 1.12
YD5-265H 1288.3 0.77 YD5-65H  1288.3 3.48
YD5-219H 1351.9 1.78 YD5-64H 1351.9 2.29
YD5-194H 1387.6 2.16 YD5-48H 1387.6 0.20
YD5-182H  1401.2 1.53 YD5-40H 1401.2 0.21
YD5-169H 1415.3 1.64 YD5-36H 1415.3 0.22
YD5-164H 1419.6 1.45 YD5-32H  1419.6 0.26
YD5-155H 1428.7 1.68 YD5-27H 1428.7 0.24
YD5-127H 1453.1 1.16 YD5-22H  1453.1 0.23
YD5-123H  1455.7 1.97 YD5-20H 1455.7 0.23
YD5-118H 1459.1 1.76 YD5-15H  1459.1 0.19
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