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Abstract This study scrutinizes the petrological and geochemical signatures by systematically sampling three
sections of Yurtus Formation, which deposited during the early Cambrian in the western margin of Tarim Basin.
The redox conditions together with the intensity of primary productivity during Yurtus Formation deposition are
reconstructed, which provide theoretical basis for the distribution of source rocks and evaluation of reservoir
potentials. The extremely high Ba content (>1000 pg/g) and appearance of barite in the lower part of Yurtus
Formation implies high primary productivity, which explains the substantive organic matter in the surface ocean
and is also consistent with the abundant phytoplankton fossil record and high TOC content. The large positive
excursion of 6"°N (>8%o) in the lower parts of Yurtus Formation probably is resulted from denitrification or
annamox, both of which occur only when O, is depleted. It may indicate that organic matter transporting from the
surface ocean to deeper ocean could consume dissolved oxygen by the process of degradation, which would drive
the condition of deeper ocean more reduced. Meanwhile, low Ge/Si values of cherts in the lower part of Yurtus
Formation indicate normal seawater origin of Si input. Oversaturation state of silica promotes the organic matter
preservation due to relatively fast cementation.
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Fig. 1 Simplified tectonic map of Tarim Basin and sampling localities of Yurtus Formation in Aksu area (modified from Ref. [8])

i) JAR )T, AT Bl s I b DX VG RS 5 ) 120 km Ao
R ey N S BB S iy S A L TR A A L = e
DA T R 3 20 1Y) B 6 D 5 kB L2 (K 2(a) R
(d)). BOTUA (K 2b)F(c)) . B TUA S B R 1
HEZE(E20a) . Haa (B 2g). T EbaERE-T
FHLOERREZ IS0, RIWRR RS, 1
FaAa A& &g, AaambihEakEeE
T o R34 R A Ak o 5 A A A B e 4 Y
= DT ARG 1T A fh . O = B 55 R 3H 7Y
FTE, A7 TR v S5 T VS R, 5 R A R A AR ) i A
I 500~1500 m, >R A0 o 2K ik 3 40 e A 1) B
14 m, HEFERBRORESHEKALZ, K
WAHMREIE LR, 5 MRIZEFIrAREK
Pefih o PR SEMBA . PHWHmE RN, Hit
(LSRR R SRR 12 BN S Nty By N | 1T PO A 1
T P R, SRRV N R ik B SR 1) 24
15 m, JEERAM B EORTA I IUE, A —2
1 m M UUA e d g @B o, Tl i g0 i A
=, BRI AMS KA SROTAEZE, 34
VT ek T2 O 2 AR T 25 R (B 2(e) . (). (h)
M) R, TR REF S & & o m A5
B HL, SEERRCR A HORBAE, T8 R 1
25, REBUM IR —, RIWACHRER RIS . A
g B3R 34 EITE AR LT R SR REE, XTRE
A AT PR A TR 2% B b R Ak 2 5K

2 XWHE
2.1 BRI E AN AR

FRICZY 50 mg #F B K T 10 mL 2.0 4, K
JE A 5 mL pH 294 4.5 (it B it IR (NH,COOH-
CH;COOH)ZE Mg i, 72 d B0, MR 522 np
VS W ST Ay B i, AR 35 4% 120~150 YK /min fY
PEIR (50 °C)/KIBRZ T A h 48 /N o B B0 B,
TE B AL LA 3200 r/min B9 5% 3840 B 10 4050, B
0.5mL FiHMW TH R T, A 4.5 mL 2%W SR
(HNO:) R IR A&, I Mk FEM B 22 1/10, d
J5, 4B ARG REAL ICP-OES M3 73 W v Y 3
JCE M ITTER it
22 BBEAT B

FH 25 85 T IIOB B TR S8 2FL 43 Vs 1 A1 TR v 32 B 1Y
BB 3K, Kb ERmRE N E T HUEL
T, EHARE, A PFAVRERES A 3 mL ¥k
HNO; Al 1 mL ¥ & R (HF), L 2 120 °C 18 i HL 4
B b 12 /e o B IRZET, FRRIA S mL ¥
HNO;, #2401 F &R, dEELZE 120°CHH R
LA AR 12 /e o UK IR R T, IACS
mL 2% HNO;, B E 10 mL B.08 %, HEE
T HHEAL ICP-OES MW W Hh i 3 it oo 2 Ml o
ESn
2.3 BHRA Ge/Si HUE

HER MR 200 mg #E 4, A PFA W FERGE S,

669



R MARBIER) 568 B4 202047 A

(2) B WA F 1A Kk S AL 8 Sk RO, (b) B 8 W B A 30 T B €0 S S BB T MRS (o) IR SRAR I AR U BT T A
(d) B 3 e SELZR TR 0k DA — D0 B Sk MU () b il ol LR ke 5 0 O T () 9% i R ) T e O I (R 1 IR
() B3 W AR A _E 8 2 B T s (h) B e B HE R o T e e S B 1 IR s () () R TEOR JRURY

B2 ERHHFTAFNHNERBEMETRR
Fig. 2 Field photographs and transmitted light photomicrographs of Yurtus Formation
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Table 1 Elemental compositions and Ge/Si ratios of cherts from the lower part of Yurtus Formation

. AT % Sialt/  Ge &t/ Ge/Si
M CaO  MgO ALO; Fe,05 K:0  NaO Si0, % (ngg")  (umol/mol)
KGKTE-elyl-1-1 253 0.05 0.04 0.44 1.83 0.14 0.03 97.47 4549 0.39 033
KGKTE-elyl-1-2 258 0.8 0.03 036 1.86 0.11 0.03 9742 45.46 031 0.27
KGKTE-elyl-2-1 284 011 0.05 0.47 2.08 0.11 0.02 97.16 4534 0.46 0.39
KGKTE-elyl-2-2 237 012 0.04 0.43 1.66 0.10 0.02 97.63 4556 0.34 0.29
KGKTE-elyl-3-2 350 0.04 0.05 0.44 2.84 0.10 0.03 9650  45.03 041 035
KGKTE-elyl-4-2 139 002 0.02 033 091 0.07 0.03 98.61  46.02 0.22 0.19
KGKTE-elyl-5-2 488 002 0.04 0.56 3.83 0.40 0.03 95.12 4439 0.43 0.37
BRI B X P AT o Yol Gl 3k b 2 Bl i AN o #r . 3 HIE Y, Bk

T IR 07 20 ik 1Rk 20 3 1) b Bk 25 O DL 3R FiR £R 273 25 5 (<1%~97.30%) Fl Mg/Ca {H (0~2.12) )
2, HTHMATUAZ MRS T ER D (<1%),  ZEICH A, 5 IR EE 41 7 1) Mg/Ca (5

F2 E/RMETERBREAS L. Mg/Ca K Ba S =

Table 2 Proportion of carbonate components, Mg/Ca ratios and Ba concentrations of Yurtus Formation

S (CaC03:MgC03)/% Mg/Ca (mol/mol) Ba/(ng-g™) RS (CaC03:MgCO05)/%  Mg/Ca (mol/mol) Ba/(ug-g™)
KGKTE-Z2-3-1 64.65 0.43 447.83 KGKTW-3-29 1.00 0.70 268.61
KGKTE-Z2-2-1 87.32 0.75 183.72 KGKTW-3-30 <1 — —
KGKTE-Z2-1-2 71.58 0.03 2014.72 KGKTW-3-31 5.21 0.13 978.06
KGKTE-elyl-1-1 <1 — — KGKTW-3-32 50.60 0.02 25.47
KGKTE-elyl-2-1 <1 — — KGKTW-3-33 <1 — —
KGKTE-elyl-3-2 <1 — — KGKTW-3-34 1.61 1.14 60.82
KGKTE-elyl-4-2 <1 — — KGKTW-3-35 6.00 0.70 69.71
KGKTE-elyl-5-2 <1 — — KGKTW-3-36 1.87 1.12 77.97
KGKTE-ely3-1-1 52.14 0.03 1477.95 SGT-x-1-1 30.61 0.00 128.82
KGKTE-ely3-2-1 76.20 0.07 298.95 SGT-x-1-3 30.77 0.00 29.09
KGKTE-ely3-4-1 55.44 0.75 335.60 SGT-x-1-6 31.15 0.00 10.79
KGKTE-ely3-6-2 61.44 0.17 16.76 SGT-x-1-5 30.76 0.00 5.35
KGKTE-ely3-8-2 72.30 0.07 160.35 SGT-x-1-7 31.99 0.00 5.86
KGKTE-ely3-9-2 79.81 0.03 962.92 SGT-y-1-4-03 1.64 0.04 1707.20
KGKTE-ely3-11-2 73.19 0.03 2102.90 SGT-y-1-4-04 2.00 0.02 1611.35
KGKTE-ely4-1-2 88.49 0.03 85.33 SGT-y-1-5 238 0.04 1974.41
KGKTE-ely4-2-1 89.42 1.11 41.98 SGT-y-1-6 1.00 0.12 1300.28
KGKTE-ely4-3-2 96.19 1.14 33.91 SGT-y-2-10 30.99 0.00 91.40
KGKTE-ely4-4-1 97.30 1.14 3.13 SGT-y-2-8 29.40 0.00 231.75
KGKTW-1-13 4.13 0.67 762.22 SGT-y-2-9 28.77 0.00 86.74
KGKTW-1-22 4.08 0.06 336.78 SGT-y-3-11 12.88 0.11 187.85
KGKTW-1-23-2 8.70 0.03 80.86 SGT-y-3-12 4932 0.00 53.18
KGKTW-1-23-3 4.23 0.03 1779.51 SGT-y-3-13 221 2.12 795.78
KGKTW-1-24 247 0.09 573.08 SGT-y-3-14 49.92 0.01 7371
KGKTW-1-25 271 0.03 1965.35 SGT-y-3-15 325 0.86 100.58
KGKTW-1-26 30.58 0.00 20.23 SGT-y-3-16 53.37 0.00 123.83
KGKTW-1-4 1.64 0.04 136.85 SGT-y-3-17 10.34 0.13 614.10
KGKTW-1-6 4.50 0.82 527.07 SGT-y-3-18 51.24 0.01 4031
KGKTW-2-27 5491 0.01 2760.66 SGT-y-3-19 243 0.81 36.65
KGKTW-3-28 52.64 0.03 170.79 SGT-y-3-21 54.08 0.00 13.78
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Table 3 Elemental compositions, Ba concentrations, 513C0,g and 6"°N of Yurtus Formation at East Kungaikuotan section

S Ca/% Mg/% Al/% Ba/(ug-g ") 5"°N/%o 3 Corgl%o
KGKTE-Z2-3-1 1.73 0.73 6.78 427.97 431 -33.20
KGKTE-Z2-2-1 1.74 0.09 0.80 116.73 — -33.23
KGKTE-Z2-1-2 6.14 0.36 2.43 — — -28.12
KGKTE-elyl-1-1 0.03 0.02 0.23 2317.48 7.07 -34.31
KGKTE-elyl-2-1 0.08 0.03 0.24 6630.40 20.16 -32.29
KGKTE-elyl-3-2 0.03 0.03 0.23 2086.39 — -34.75
KGKTE-elyl-4-2 0.02 0.01 0.18 4879.88 — —
KGKTE-elyl-5-2 0.02 0.03 0.29 2465.38 — —
KGKTE-ely2-2 1.74 0.91 432 2439.04 — -33.93
KGKTE-ely2-3 1.58 0.65 6.32 115.30 —0.04 -32.86
KGKTE-ely2-4-1 1.68 0.62 5.98 223.71 -8.59 -33.71
KGKTE-ely2-5 1.51 0.62 5.98 242.39 -0.79 -33.33
KGKTE-elyl1-40 1.51 0.61 6.39 1094.97 — -33.99
KGKTE-ely3-1-1 22.57 0.27 1.30 3571.36 — —32.84
KGKTE-ely3-2-1 0.94 0.75 8.03 319.24 8.38 -31.70
KGKTE-ely3-4-1 0.38 1.28 9.39 371.85 -3.51 -32.59
KGKTE-ely3-5-1 0.40 1.00 8.99 581.13 0.40 -31.81
KGKTE-ely3-6-2 1.35 1.07 8.60 289.76 —-2.49 -32.16
KGKTE-ely3-7-1 372 2.62 7.70 347.32 17.43 -34.55
KGKTE-ely3-8-2 1.22 0.75 8.40 419.69 — —
KGKTE-ely3-9-2 1.16 0.60 7.56 920.57 1.88 -33.39
KGKTE-ely3-10-1 0.67 1.57 10.75 421.72 2.02 -32.39
KGKTE-ely3-11-2 1.40 0.34 7.65 5401.03 — -30.60
KGKTE-ely4-1-2 1.93 0.67 7.87 1902.17 427 -34.52
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Table 4 513C°rg and 8"°N of Yurtus Formation at West Kungaikuotan section and Sugaitbulak section

x4

REFEALNEMFZHEEEE 0°Cog & "N ¥17

Rt 5 N/%o 3P Corg/%0 Feis 3" N/%o 3" Corg/%o0 Rt 3"N/%o 3P Corg/%0
KGKTW-1-24 -2.32 -31.35 KGKTW-3-34 2.14 -34.12 SGT-y-2-9 10.80 —34.02
KGKTW-1-25 -1.25 -28.68 KGKTW-3-35 0.42 -34.93 SGT-y-3-11 2.94 -29.07
KGKTW-1-4 —0.96 -19.91 KGKTW-3-36 2.96 -33.57 SGT-y-3-12 0.93 —29.66
KGKTW-1-6 6.38 -9.55 SGT-x-1-1 11.98 -32.93 SGT-y-3-13 2.39 -33.49
KGKTW-2-27 15.03 ~17.13 SGT-x-1-3 31.10 -31.99 SGT-y-3-14 1.14 —28.59
KGKTW-3-28 8.75 -23.37 SGT-y-1-4-03 2.84 -35.47 SGT-y-3-15 1.87 -35.02
KGKTW-3-29 2.42 —34.74 SGT-y-1-4-04 — -35.16 SGT-y-3-16 -1.51 -33.33
KGKTW-3-30 2.90 -29.11 SGT-y-1-5 33.95 -35.18 SGT-y-3-17 2.61 —34.49
KGKTW-3-31 0.86 -35.23 SGT-y-1-6 5.26 -35.20 SGT-y-3-18 1.74 -32.33
KGKTW-3-32 1.58 -32.69 SGT-y-2-10 6.23 -32.87 SGT-y-3-19 1.75 -33.96
KGKTW-3-33 2.10 -34.43 SGT-y-2-8 25.90 ~34.69 SGT-y-3-21 -0.40 —29.39
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