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Abstract: For a long time, due to the unclear understanding of the characteristics of Permian residual strata in
the coverage area of yin'e basin, the geological age of oil and gas production layers revealed by drilling in the
basin is controversial. In this study, palynology, mineralogy, zircon chronology and other research work were
carried out by using the core samples of the lower well section of well msdl in Suhongtu depression of yine
basin, and stratigraphic correlation was carried out in combination with the drilling, seismic survey line and sur-
face outcrop data in the basin. The following understandings were obtained: D sporopollen molecules such as
florinites, vesicaspora, stratoabieites, vittatina and hamiapollenites found in the 2 669.00~2 726.00 m well sec-
tion of well msdl in Suhongtu depression, The scattered bioclastic distribution of brachiopods, crinoids and bry-
ozoans can be seen under the thin section microscope of clastic rock, indicating that the stratum of this section is
the upper Permian halsuhai formation, which is in the Late Permian. (2) Combined with drilling time depth cali-
bration and seismic horizon tracking, it is clear that the Permian in yine basin is widely distributed in the cover-
age area of the basin. The seismic reflection of the Permian presents the characteristics of weak reflection blank
reflection, medium weak amplitude, poor continuity in the layer and occasional strong amplitude continuous
boundary at the bottom, reflecting that the Permian has experienced multi-stage structural transformation after
sedimentation. 3 Two sets of oil and gas systems of Cretaceous and Permian have been found in many wells in
the basin. The geochemical characteristics of drilling source rocks show that the Permian in yine basin has rich
oil and gas exploration potential. It is comprehensively considered that the Permian prototype basin in yine basin
has a wide distribution range, rich oil and gas resource potential, strong zoning of late structural transformation,
and serious structural damage in some areas. The discovery of Permian paleontostratigraphic evidence in well
msd1 further strengthens the exploration prospect of Permian.

Keywords: Upper Permian; Haersuhai Formation; palynological paleontology; zircon dating; Yin’e basin
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Fig. 1

(a) The tectonic sketch of Yin’e Basin, (b) major Asian cratons and smaller basement blocks location of

Yin’e Basin study region, (c) Tectonic outlines of the southwestern CAOB in Northwest China
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Fig.2 The palynostratigraphy of Haersuhai Formation MSD1 Yin’e Basin
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A XHZEH)E 2758 m(MSD1-Twl) 5 2 760 m(MSD1-
Tw2) IR AL K 85 BRHLAD 5 R A, T 85 A IR U-
Pb [R5 2R AT U RE i o SRERFE S A DR i, 20
T3 VR R, T R 5 T 9 3, R 0B I 5 O R
Jaxjk i 2 i N N e DA R ES P R M iy A
B CL EIM& L R FE 7E 7 AR B2 IR 8 2 AR F A
W50 HE AL % S, R H] Geolas Pro SOt R ik
F LR, WO R BE B A2 R 24 pm, U-Pb i# A& 2 il
FIINAE 248 IsoplotR SERL . MBI & 5 FG I 2%
RI, REZ8EA PR RN, AIBRRER 2, BRAIK,



178 ooJdb oMb BE NORTHWESTERN GEOLOGY 2024 4F

&)

1. KOG HL 4578 Laevigatosporites medius Kosanke, 1950(FF1%: 2720.00 m); 2~4. 7. 3 [ H CRXEFh) Florinites sp.(2.

3.3 2697.00m; 4, 7. K 2719.00m); 5. % HIFME A Vitreisporites pallidus(Reissinger) Nilsson, 19587 2 695.00 m) ;
6. WU J5 + 5 ¥ .Crucisaccites quadratoides(Zhou) Hou and Song, 1995(FH:72719.00 m); 8. 9. 13. BHFEN CREFh) Vesicas-
pora sp.(8, 9. K 2725.00 m; 13. % 2697.00 m); 10. ¥ #2 1 £ il By K & F ) Striatoabieites sp.(H- %€ 2 697.00 m) ;
11. X WKy (R 22 #) Vittatina sp.(F: € 2725.00 m); 12, 28 @ 2 05 By (K % B ) Peruchipollenites sp.(H: & 2697.00 m) ;
14, 16. A BBy (R EF) Pityosporites sp.(FF IR 2 697.00 m) 5 15. MEE Ky (R EFh) Platysaccus sp.(FF% 2697.00 m) 5 17. 38634
W (K & F )7 Anticapipollis sp.(FF ¥R 2697.00 m); 18, B £ Jl ¥y Rk & F ) Protohaploxypinus sp.(FF ¥R 2697.00 m) ;
19~25 RNABYEMIZEAI (19, 20, H ¥R 2720.00 m; 21, 22. H¥% 2697.00 m; 23~25. H% 2719.00 m)
E4 REZM B RB/RFAIGH MSD1 ML E
Fig.4 Sporopollen fossils of Well MSD1 in Haersuhai Formation, Yin’e Basin
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7 R FUPE T, i PR R B2, R B Y &
i T AT IR S K ik, RiAR BN 30~80 pum (&l 5) .

FEdh MSDI-Twl & 3 A5 54 4> T o5, Hrp
AR 53 4>, IF B BA OB % U-Pb [6] 4 R 1
FIARIE o 7685 A0 AR W8 455 o0 A B 1 (8] 6a), *Pb/ U
AERSE N 292.2~1009.4 Ma, 361.4~445.9 Ma 4E % H
FEIEE . Hp, 2922 Ma 4E#8 1 AS(Twl-17) | & A
{54 101.1%; 801.3 Ma 4E % 1 4> (Tw1-06) . 35 Fl{H Jy
102.2%; 1009.4 Ma 4 #% 14~ (Twl-16) ., i Al {H K
99.3%; 361.4~445.9 Ma 4 #% H 4% 50 4~ (Tw1-07. 18,
19 %5) | I HIE K 96.8%~108.5% (4] 6b) .

Twl-19

200 pm

Twl-16

Fei MSDI1-Tw2 48 45 90 4~ il ikl 4, Horp A
R s 88 AN, HLAT B AT Y U-Pb [l {3 238 A4
W o TEES A ARSI 43 A (] 6¢), *Pb/7 U A
{4 265.6~676.2 Ma, 367.2~461.4 Ma 4E {4 b 2 Bl
. Hrh, 265.6 Maff i 14~ (Tw2-28) ., i FI{E K
104.6%; 676.2 Ma 4E#% 1 A~(Tw2-84) . S5FIE A 102.1%;
367.2~461.4 Ma 4 1% B4l 86 1~ (Tw2-27. 29, 85, 86
Z2) IEFIE N 96.0%~109.6%(14 6d) .

L5443 MSD1-Twl 5 MSDI1-Tw2 fJ U-Pb 5 47
GRS INAESS SRR . 45 R o, WO AR A
B et AR T AR, A IS 43 A S Ry e

Tw2-84 E :

Tw2-86 Tw2-85

E5 MSD1 #_—&Z##%/E2E (MSD1-Twl.Tw2)$5%A CL B1&

Fig. 5 The CL images of the zircons from clastic rocks of Permian System of well MSD1
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Fig. 6 Zircons U-Pb age and isotopic age distribution diagram of the MSD1 in Suhongtu sag
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#5 1H (388 Ma. 398 Ma) 1 1 JiE £ A1 WA {FL, 40 v 3¢ 4
A 2a AR T Y IR . PR SRR S
S ERIE T 292.2 Ma 5 265.6 Ma FY f /)N B URL 55 A7
s, e T xR E R A M UTE T BR b = & ik
(266 Ma ZJGUTAR) , BIIA 3 45 2 T8 iU AROR T
&
3.4 I E I E R STFE

bR S A T A LA R R 2R Y
i IR IR L) TN =R T TN [V P TN R AT
ANEEG IS o ARG MR SR AR Ak L bR RS LA
P 45 b S5 R AT b JZ2 X L, i 2 A T) A )2 e
S SPRHE

IR A0 7 b W B T VY 2 B S U AT T ) B B R AR

, o FR A A A TR R ) ol AR I [T B DX el

VEFI#R S o A0 H AR B (P+C) MRS I T RE A 35 i, 15
WAt &, R e T LUHLIEE | e . Ol ke | BEK R
Ve . 2 1L TR K 5 22 i P Ji 2 0% B SRR 8, X
5 2 RS E AR, AN ZERD
W2 e B b & B i A A O A A
2018) ¥ O JHE N N RY GE (F R 5, 2021), I
ZERY i 25 A E A5 R R 2 R R
WS S HRARmES —.

I R AR E S 2R A AT R, MR P e A B

OB B A e L, R AE G —, W2 A A
WA, Mo BTN G  0 1 0E R R PR LRI L (R M LA
XA e, ST A AT R L RSV M L T S TR
AT A% J22 1) b R L 7 T R R R L L R Y
FRAAR . 77 RS W 25 R i, 38 4 T 4R R 2 B 2 vl L2
AR AHB A N HE S, B F R A, %50k
ACRE T HEM bty Az S50 A B b 1 R AIE o SR
FEER. Bl AR WENEE RRHEE . Hrb,
FERIKES &R 2V B MAEAE S M, B4 T3,
BRRE; & RUUBUS W0 2 LR ETHE N, R
JE T B A () R AU B AR 35 A i RN IRGEZE . g5
PRI 0 2 LSRR, 5 1 8 R B A Aok
FE 7)o BRA A b A B A R 1 2 2 ] 38 2 )N
£ B T FE AN A B, R Hp 2R LS i R RO 2
ZIAE A RA N, BEEA—, SHEEETIREZ
oL 2 TR mIRE, T 1A W T A [ R
FRpE 2 b AN R (R 24 4, 2020) o

4 R E X
— B ] LA R A A A e SR A o

FHUUERZ M 0 8 A IS, B 21 A A 2 H T
JE T A M bty AR B0 O o i st A A H AR &R

MSD1 SE T

71600

N—~ Ne—~
K1b3 K1b2

K1b1‘

N —
P 19-04

AR LR

LBUR B

TLLEAR B R4 B REEA B RAEA
FBUK

CERAKR O ARRKR BE&R HERL

BE7 FAIEMRE T DZ1902 £t 7E ) E
Fig. 7 Seismic profile of DZ1902 line in Suhongtu depression
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PR3 A L s 0 BIF 5 (44, 2010, 20115 PR R
A5, 2011), hrTF T BESE X bty AR S alh A< BT A Y
Jv 3, (B AR 5 22 L R Sk IX 3% b S5 ) A Oy 32 M
VR VM R A, A b B R DX P Y B 5T R
Wk

L 2 1 M VG R S S A 34 I O TR R AR 9
2441.7 m AL BT JCL A BR A F 3 015.0 m Ab I 802 1 5T
R 5 5% A1 AF I8 16 (302.247.8) ~(319.9+4.5) Ma Z [H] /)
B, UGB IE T IZ XM 0™ = B am IR R ¥ b A
GO EAAE, 2012) o BT, FEDURE R 1 X A4 12 98
Wi R FARG—F S5 T RHGT A S, 2013)
2014 4, J S 30 5 IR 9T s 2R REE 1 X0 b 2 0] 3
BB IE, H4 5003 )2 0y 1 S 2R L R 2 0 1l )22 T S Ry
TR T GBI K LA E 2 (BRANREAE, 2014) 03X
— RIS BARALIT T A58 X E il A B i = o i
AR R, WTT RS TS X A A i DR R Tl <O
2 K e AR JE T

TERIF T DXV B S 76 350 I A PR e 30K 1M1 o 52 4 3
1 B i A 1 SR I DX 238 T8 TR iy
AR (5 1A 45, 2018) o #EIZ M2 BRI E AR
LR -, oA 2 X s A 3 B 0-1 ke e b AT
T, NI X & 20 559 A AL TR R 85, HR TR
A LT AT 8 s S5 AR STk T (4 RAE AR, 20155
A, 2015); A& R S@UH 1R IR Bk 1
I Z A PR IR A BORDRE AR 20T S
CLE RBEAL TN & &, IF L T R ORI (5K
HEZEAE, 2020) 5 A 5 X% IS (L0855 40 A L A LI
FREL A BUAE AL RS U TR (R0 MU A%
PEIEAT 7RSS, AN A i ik X — 8 R BT RAFAY
B RO B R S (B B A, 2018) . (HAT AT
7 A A 1 KAy P ik 10 18 AL (ZKOl-
1~ZKO01-10) 78 ¥y 48 ¥ Ff %5 1k B it )B4 (Cyclotun-
guzites cf. gazimuri Novojilov, Hemicycloleaia ejinagien-
sis Niu, Polygrapta neimengguensis Niu) & & ) 1 JZ B}
PR SE S —rh R 2 i (4% 38 84255, 20215 4 i 7 55,
2021); A 77 4 A Sk JiE A0 T 34 g IR e T I 1 R D R
H RSl R R IR A 2 28 F R, P iR
FRFEHEATHIR S “0-1 7 FpfEFEA —H(Li et al,
2020) .

R A b TP A B OIMIEE Y L B MR S
W ZJZ R & RRT)Z W, 88 TR X &
F R R AT IR S OF BEA A, 2018) o H 5 IE[R]

I, A EREE YHCL kLA R (5 3 386.0~3 471.0
m) JF & LA-ICP-MS % 1 U-Pb [a] {37 2 I 4F 4% & 1% H
GRS G R R B, DR AR B
NI JE T H G (FRIA 4245, 2018, 2019) o S A&
FIH 75 7 B3 B v H MRS HOF . ELAEMTES YBCL
M H MEE YHCL JF . YH2I: . YH3 I 8 71 M fG X
TS5 B 0BT e R 2 AR U5 T B il R X B
BT AR5 CIE A e S8 PR Bk [m) o 2R R AE . A= WA b &
YRR ) BTN Ry, AR 25 v 3R I A 7 2 R TR
FECR T A RS o R EEA (LRI A, 2016; PRiA
FEAE 2018; M4, 2019; 11 BEH 45, 2020; Qi et al.,
2021),

ERA A b A R T R W GR L B ) R i
WU T 195 3, BF 5 X AR s I —— & 400K
P10 20— 1 A e s R e R R 4, 2015) 6
a1 v S IR 21 ) I H R S ) B TR R B R R
1) W 1 2 A S P ATTO AR A F1 KL S A A 7 T AR
1A Ak ik B A X b AR AR 3 AR R Al 4
UK B B B 4 W) Tl s B B (AR ELAEE, 2018) . WA H
MTRG YHCT H 14 B 25 3 BE 20 A7 A6 PR BT A< 7 1, B )
351K 107~104 Ma F1 99 Ma, X 07 75 21 [ 4 T A
WPFARAR A DA R 0] . RO H3 - A A5 PR BT <
FETE, WA 5]k 99 Ma Al 72~71 Ma, X £ AR 20 15T
FREVI A, 22 950 W 3] . 30 %t 19 H2 A7 e
W AT, B IE 4390k 85 Ma Al 75~71 Ma, X1 &
2R TR T BRI ] . SR 25 R R MR B
Z= ) b J5T A5 L TR RIS B I B A BR L 3T IR S
Ji BRI 3 (412 L4, 2019) o

SVARTA Ny, R A A b AE AE AR BB S R B
A PGB A T F AR R G, MSDL HFTERIANZ &
UL BRI 55 Bon o AR B AR R TR RRAE S A
R Al 111 g 28 2% B 9l S0 B A AR RU T, o A A
3R RHE v AN BB, 5 Lk — 20 T R by A RO s ek
T FRAE BT SRR 5 T A, FRE b it 5% -

RS IR B 95 55 4 h R A 0SB 2 G FER AR
o= 5 10 A R= 3 1 e <. | D € i
B AR GOKM LA R, BT RE A 2 0 K 4 6
H (1) 2 AR AR TR OB, =22 RS 7R 5 I g 4
IR R B b R AE K M 3R Ak 2 v B BAT PR
PERT . T DL RS S 05 2 e B S e &
W 301 — W6 — 25t R M0 A7 76 B TR K DO RR 4 b (i ) 4
2014) o A5 R AE I VE R R PR 0y MR ), Rk
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IR B IR 24 £E N-MORB B AR 2 i & 7 )2
R BZEE MR B AE /R T 0 9E X K P AL TR
HYRHIE RIS, 2021) o

EF NN, IR A B RKMEEAE)RE,
BORRY—— B RS E R, AL T AR
F M FE RS, B A A T AR R A (R ) R 2
FIERLE . D AR VRS R R O EE DU )E
WIWTRERE, 12 2 IAAe s ik, HLAT R B0 | Bloat A
fE. 454 MSDI1 46 7R H 2 M AWE IR 45 1, Ak 7L
. R R R TR S A a ) A U R,
{F Y A R R R A RS A2 4 3 07 8 AN [ T 25 S AR,
Hb 2R R AR T Th R AR R R KT
JEAL RS T B A2 A 1 v AE AR TR A 2 A %
FRURBE o DRI, AR A T — 2 Hel 4 400 8k 7 e st
A OFE Ly Az AR 2 b A oy b B A2 1 R
e, K 9 DX A AR LK A 6 3 B B 43 DX R R AR
hy FH R B R e R TR S A AL A R
b 5T R A AR @7 A AR B S SR
F SR L, N EE I IE X AR (IR 4D . ) AL
b 4 Ko AR, B A U IR A TR L TR
KRR, B E S AR T B T AR DR R 1 A A
X3

(1) J5 21 & 34 5 MSD1 JF 2 695.00~2 726.00 m Jf:
B & BLHY Florinites, Vesicaspora, Striatoabieites, Vittati-
na M Hamiapollenites 1€ "1 . 1& 11175 5 2% Mg — 5 i
B A LB, $578 MSD1 H iz Be it A8 T % A= Wk s
Wik Je e 5 12 B & 4.

(2) 283 I TR i S )22 o7 38 B85 iy W A e 401 23 b —
B R A M 55 X2 500, BT & R AR
FH B b 7R S I 5 958 SO -2 RO - AR
JE N 22 | IS DL R R 3% 2 2R A REAE 5

GREZNZ DR BEER, S RN
WESIMARG, B R — 5 2 5 2o A v [l
J7 AR ) BRI R AL R AR
TN B A e R A T R AR
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