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Abstract: A set of ultra-thick Middle Proterozoic clastic sedimentary rocks deposited in and around southwestern Ordos basin,
with the Huanggikou Formation(HKF) as the most typical one, has great potential for oil and gas exploration. However, our
understanding of HKF needs to be enhanced. Thus, by means of main-trace, rare elements and detrital component method, we
probed into the sedimentary environment and tectonic setting of the HKF. The sedimentary environment discrimination dia-
grams of both main and trace elements show that the HKF was deposited wholly under a dry environment with fresh water oxi-
dized, or an oxygen-enriched environment, with an average paleoseawater temperature of 32 ‘C. The tectonic environment dis-
crimination diagrams of clastic composition, and main and trace elements all show similarity to those of the East African rift ba-
sin, and gradual increasing of the quartz sandstone content from the lower to the upper parts, suggesting that HKF deposited

under an intracontinental rift tectonic-sedimentary setting, which may have been caused by the counterclockwise rotation of
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North China Craton. It is concluded that the HKF was deposited in an intracontinental rift basin in the fresh water, and the

tectonic setting became more stable from early to late stage, which was intra-continental rift in the early stage and post-rift

depression in the late one.
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Fig. 1 Distribution and thickness isopach sketch of of Huanggikou Formation, Ordos area



1298 kBl http: //www. earth-science. net

FA1E

CERIE 224, 2 m) BB JREBE R AL, Fofh 12 11 R4 8
JEJEHR 8. 0~60. 2 m, (AT B HHE 4] F B ER2.

WA I WRERT . THZT L
TR S A i R, Je A i A A
T2 B IR B s A R B 60 g R TR
Jok ERAAR 5 KRB AR 1 4 A TE A s | TR UL
LR T 2 2 AR b PR A TR (488 2012) 5 B2
7 LURJZHOIR 22 21 €68, | 1 35 (s [ €6 oAy B
FNE R EERA A BB E e
— R E N EEZEA (Baicalia 1.) WEETT A 2 4.
FERZ IR 11, B 4L BE AT — 2 w5 584
AR A B2l 3 JE T Z R D e A AR e A
WA IR T IR R S E B AR K TR 1 5
B EPUR R 2T 0 R 8 ok A SR N
fiE s DU S b e J2 » Jmy A B (o e 5
2008). fESET1L Bl AR A B LA anks. F
BRSO AR A, I )E 24 D T e A 5
FR b & T PR 3C 8 2 B AR K TR 1
FBORRE A R A A

2 FERCRAR S M s £ R 1l

ST

2.1 HRERESMK

FESR IR 22 Wt 7 1 VG B G Sk AR 1 9 L AR
2 BT O b s BB R A i A el AR Y S 11 21
EVFBE R B AR AL 13 (8 D RS
N E R RIS 4. Hidh , HT1-4-13 . HT1-4-5,
HL-01.HL-04.727-03 22k R B EEOH TE, B
Wi F FARASEE AT s HT1-2-19. TS-01, HT1-
2-50, HT1-3-40, QY-07. QY-08, SZ-01, ZZ-01 #i
TS-03 ZERE SR H I 041 B, 0 T8 0
HEBRZCGRL.EL 2. Bz, ERFES BT,
FEBCTE CTAH b N B A X 45 o B AR A 0
F s BRI (ot B A R A2 A Q28 ML LT LR AIE. A S A 32
RO TG E A AT A TR S A A A O D A FR
YR E SR o, FROTER I X P
eI M (ME-XREF26) 132 5¢ il » o0 )% 50k
BT 120 B £ 70 3 R o0 2 2 B i L
B A R R RE( (ME-MSS1 fil ME-MS61) 5E A%,
HAY MRS B R BE A T 520,
2.2 AAHEKFEFE

WO PR 2% IR EMRE R A S A

P B MARERD AN E(E 20 56 bEAS
FoReE (E 2b, 3 D). W 3 Jros . 8 1AL
PRI o3 6 PR SR WS e s
JBR A TUE KA A G & F A A oA, o
WO 2] B L BUA MR R R 4%, HA WD
AR B £,

P IR R BR8P SIO, F N
59. 7% ~97. 3%, F-¥ K 82. 3%; ALO, &R
0. 4% ~22. 2% 349K 0. 5% , A8k 30 BBl A K 2 W]
25 FE i U7 AE M DXORG 0W A  2E B RK
Fe,O; Sl 0.6%~5. 0%, FEHME N 2. 3%, I
BEEME R 1. 6%0;MgO &8k 0~2. 0%, FEBIME
J1.3%, B R 0. 3% ; MgO, Fe, Oy Hif—
L HF B Fe, O5 \MgO & KT 1 B, s v e 1
HF BT Y& & T LEGK.O/Nay, O e fii Ry
1. 6~91. 0, 28463 AR K . R b4 H 3 A Akt
KA & B R, A R A AR ET. DU
1 ar @ Ak i (HT1-2-19) 19 SiO, & & H
51. 6% AL O, &R 20. 2% . K, O & 8-48. 08%,
54036 A2 NASC HH R AR A B i 22 1 5 [ )5 i
IR = A e (TS-03) iy CaO & 11. 7%,
MgO &8 7. 9%.CaO/MgO A R 1. 5. % E5 5
4l 1 2 A5 B A (CaO=30. 4%, MgO=21. 8%,
CaO/MgO=1. 3D #%ix . KW T H = 5 i il
T A A AR

Bt R DX XA AR BE 34, CIW (b 22 KUk 48
BOFRFLIEAR U5 X A4 38 1 3% 2 87 55 (Harnois,
1988). #Jift L1 41w 25 CIW iy 68. 9~ 96. 0, B {H Ky
88. 7. AER FHIFERS A CIW I 1. 4 £%; Hodb, FBE
b4 CIW 3k 71. 0~96. 5, ¥I{E }89. 4, R Bt CIW
1 68.9~96. 5, ¥{H Ny 87. 9. TR A S Baib
CIW #5555 A/ NF _FBeib & 2B B R = i 1
AT Ems A 1 o DURR A 1 R I R . 3
5B 3 WoRgR 3 R D4 B T BeE EBA
Wb B G I A 3 TR B e .

3 W UL

BT E MR TR & 2 B E i Al
B XA S iz ot 78 DU B DU IR B DR S B
VEFI 26 50m (Garzanti et al. , 2015). A0 FL D
M s A AR A e 55 AR TR RE S 41 f i
DUBUHDURRER S, AT A AR kR RE i A e
A YRLTTRUA BT R EE A 5 2 i 3 1)



1299

RNLZEAE IR 22 30t DX B 11 A St BR AL R IE S OB PR B8 54 1 75 35

583

€°7¢ T0°0 90 8¢ 2T L0 90 ¥T ¥0O € 7 v 2 L 8 6T 80 ST 06 68 ¥E 8F €970 =LY EY IR EE €027
L0g 100 €0 6L 21 8°0 €0 9 ¥0 99 2 9 66 LI LEL ¥0g 2T L7 062 O0°€L OSL LV L6°0 1w A@ENFBEDR] . —., VOIH
. . o - . . . . . . . . . OSBRI = B3 .

0°'T€ 20°0 6°¢ 0°62L €20 L0 T°0 00OL 20 ¥ O €& L 2 6 € 00 80 0z 90 0Z 20 60°0 AN GE T0-TH
0°6Z T0°0 €0 0°28T 872 L0 10 72 S0 9% ¢ €I 162 9T <c€T 98 60 €T 086 €T 26 L9 zg0 L D GE H 1 ¥ S-7-TLH
0°0¢ 20°0 20 0°61Z2 92 970 I'0 ¢Z2 80 € T L 1¢T 8 SIT ¥ 9°0 ST 028 L0 9T 0°€ ¥2°0 LIPS 1T ¥ €1--11H
L°1€ 1070 10 6% 20 L0 10 €2 L0 61 1 9 61 ) 22 €6 10 L0 OST 172 92 672 92°0 R Y GE OVEYIRE 1078
9°T¢ 200 €0 €% 0T L0 PT 6°¢ S0 Ol I T . S 8§ 8 T0 ¢0 06 2'€ Tz 2T 90°0 2D GE TEh L 80-XD
8°1¢ 0000 10 €T 90 S0 0T L2 €0 8 0 0 8 6 9 TI¢ 10 90 09 €79 2¢ Z2°¢ 81°0 R Y EY e L0-XD
8706 T0°0 €0 07T 'O L0 20 8¢ 90 ¢ T L € ¢ L9 ¥ T0 ¥O 0LE L0 6 V0 210 g @ R@WIEHE H 1Y orelLH
182 €0°0 270 07981 9°1T L0 10 1'¢ 1T S T ¥[L 092 2T 98 GOI G0 G6°¢ OSTT V1 2 8°€¢ 620 HWD G 1 05-2-1LH
0°T1¢ 200 20 06T €0 0T 20 62 81T 8 € ST 9. Z 26 € 20 670 OV O 92 80 €90 A Ak I ] 10-SL
8°'1¢ 10°0 ¢°0 g% g0 L0 Z0 ST €0 L T ¢ II ¢ 0L € I0 S0 09 LT ¥z T'T €V M G5 I3 gk fer 1027
L°1Z2 2070 S0 L'IL Z°S 9°0 1°0 0'¢ €1 0, ¢ €2 8¢ 2% 83T G0 €1 Z°L 069 L7 95 0'8T 92°0 (v H 1Y 612 1LH
8°0¢ 100 F°0 OFL 90 L0 20 LV 6T L9 € 2l g 6z 68 gSv 6% 1S 03z 99 9¢ 29 SI'8 =z 16 ¥ [ €0-SL
va M\M WM ww \MA :z\w\c w% \c:m M\N A N UL S N 9 WA SN o B nD XD o) ®) M W ' =

Bade SOpI() ul ww?ﬁawm uoneuLo JOMMUMCQSZ Jo A.o 01) SIUSWR[0 201} JO S1NSaT ﬂwo:%ﬁwﬁaﬂ ¢ °l9e L

EHFWL(, N EVLERTHBEOREIWHESE ¥

"(8861)
stoureH H |54 % KT e (OPN 408D+ FOUV) /FOUV X 00T =MID ¢ U M T ol * B 3 A0 TOT ¢ (1002) ueuu PN B |6 W HZ2ERH T D0, (1861) 7P 72 wwoin) H |4, (OSYN) ErA- M 2E7F,,
ey 299 6°T ¢l 6°0 L0 0°99 0Z0 06°€ O[O0 27 Ve 0°S 27V Z¢l WHZZLW T 00N
8¢ 0782 €1 g'e L0 8%9 0I°0 OI'T OL'0 672 O0°F - 9°¢  0°L1 OSVND B M 3697
86V 689 9°0 €7 0°16 ST S0 L0, 080 09T 200 02 972 07 €T 7¥ver ¥l BWLIYEE M- gl €077
€g 028 L0 9°1 91 L2 1°0 L2 2070 200 100 €0 L0 1T 10 8¢ M@l HawgHY [WESY5 70-TH
€z ¢ 96 07 ST 0°L¢ €0 L0 L6S 0£0 080 200 8T ¥'8 12 S0 zee M@l ZANDEE 2 10-TH
L2 796 €70 €70 €92 €€ S0 9%, OI0 0Z0 100> IT SF% €7 €0 .01 ¥l WD GE £ 1 ¥ S-7-TLH
VL 966 ¢°0 G0 2792 €7 ¥0 ¥'¢8 0zZ0 0I°0 200 €0 6¢ 9T €0 <9 e W15 H1¥Y T 11LH
L°L6 9 €9 7e 71 0°8$ L0 T°0 L6 200 100> T0°0> 20 90 L0 90 0T ¥ Y175 I3 gk fer 1027
§°qg 716 g 71 0°2L I'T 10 €726 200 [0°0>7100> [0 20 90 10 L0 M H@E%NDDEE OVEYINLE  107S
0°LET  6°68 8°0 Lz 0°€g 20 00 €26 TO0>T00> %00 T°0 20 80 g0 ¥0 I RBRWLYLEE 1257 80-XD
1122 0°1L €1 9°¢ 0°cT €0 T°0 068 O0T'0 TII°0 TO0> T°0 L€ L0 10 g'¢ @17 Z¥Uagey -+ L0-AD
1.1 8 °G6 €1 z°0 ¢ree 6°0 970 F'99 080 020 T00> 80 6L 0°¢ F0 09T HT W15 H1¥Y  or-¢-1LH
zv ¢ 96 ¢0 9°0 9°6¢ §Z €71 00, 050 020 100> %0 60L ¥T 60 0°€ @I A Eare 1YW 05-2-1LLH
Vs 0726 97 1°0 €75 L0 €T 0°0, 050 0Z0 100 70 60 PT 60 0°€ T A I [ 10-SL
92 ¢L6 1°0 71 ¢ gy v 0T 9°T¢ 020 020 ¥00 Sz 18 I'TT €0 g0z T G5 H 1% 612 1LH
7 ¢'1 z'1 67y 69T 9°0 07L& 200 1070 OL°0 6L €9 FL LT 06 @I % EL (A, 1 ([ £0-SL
FOV/IOIS MID OSIN/OBD  OBI/f0O®d OLN/OXL 10T OIL 08 ‘Oid O%N OUWA OSSN O f0%®4 O®D fO4v T4 B il

vaIe SOpI() Ul sd[dwes UONBWIO] Noyib3uenty jo (o) sudwo Jofew jo synsax [eonkfeuy [ aqe],

EHUE (%) ELEFTEUHFOHEHHEZS i 1%



1300 HoBREl 2

http://www. earth-science. net

CHEOE

Bl 2 SRR 2 i X B O 45 A i
Fig. 2 Rock slice of Huangqikou Formation samples in Ordos area
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