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Abstract: Aimed at exploration of provenance and basin—mountain coupling relationship in southwestern Ordos Basin, the authors

selected detrital zircons from the first member of Shanxi Formation and the eighth member of Shihezi Formation of the late
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Paleozoic in southwestern Ordos Basin and conducted LA—ICP—MS detrital zircon U—Pb isotope analysis. The result reveals that
the 105 analytical points of the magma—genetic detrital zircons yielded four age groups: (1) The first group which ranges from 260
to 340Ma accounting for 21.9% of the total analytical points, indicating that the provenance might have come from the North
Qinling orogenic belt and the West Qinling orogenic belt; (2) The second group which ranges from 370 to 470 Ma accounting for
24.8% of the total analytical points, suggesting that the provenance was mainly derived from the North Qinling orogenic belt, the
West Qinling orogenic belt and the North Qilian orogenic belt; (3) The third group which ranges from 1600 to 2000 Ma accounting
for 32.4% of the total analytical points, implying that the provenance might have come from the North Qinling orogenic belt and the
North Qilian orogenic belt; (4) The last group which ranges from 2300 to 2600 Ma accounting for 15.2% of the total analytical
points, indicating that the provenance was derived from the North Qinling orogenic belt, the West Qinling orogenic belt, the North
Qilian orogenic belt and the crystalline basement of the North China plate. This study indicates that the provenance of southwestern
Ordos Basin had multiple origins: the North Qinling orogenic belt, the West Qinling orogenic belt, the North Qilian orogenic belt
and the crystalline basement of the North China plate, mainly from the North Qinling orogenic belt and the North Qilian orogenic
belt. The Paleozoic detrital zircons have also proved that the southwestern Ordos Basin passive continental margin was developed
during the Ordovician, then it evolved into continent—continent collisional orogenic belt during the Silurian—Devonian, and finally

gradually evolved into a sedimentary basin during the Carboniferous—Permian period.
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Fig. 1 Sketch tectonic map of the Ordos Basin

(sfter Guo et al, 2014)
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Table 1 Lithology around Ordos Basin’s peripheral terranes
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Table 2 Main features of the upper Paleozoic strata in southwestern Ordos Basin (modified after Han et al., 2014)
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Fig.2 Cathodoluminescence images of representative detrital zircons form He 8 Member of Long 2 well (a) and Shan 1 Member of
Qingtan 1 well (b) sandstones in southwestern Ordos Basin
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WeEE 20145 4 ,2015) . WFFEIEH A T2
WA —4R 3 L1 285 45 BV A BIE 1L B 2 2 g P PR A o
) R AR 8 A 4L, e A48 07 T 1900
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L5 LR (#5241 45,2005 ; He et al., 2008) .

Je AR AL 2 08 i 1L fE b AR DT T M
U PR Rl L AL R, F B 22T & B TIL R A
GVE —IR— R 2R BT IRV 1] R A 8 Sy A AR
59K oK 5 #5 Hh ( 1= 4 4%, 20095 Song et al,
2013) . FRIR Z W A b VG R R IZ 4370 1 BB R B
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U — 0325 3 1 AC AT v i 5 B0 ) B 30 [ ) i i
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TALIE B T A R Sl il 2k 2 b RN 58 > 20 i L Py
—E B 2Rk B I KA, EE T B T
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A6 AR 3% — b 28 04 7 4ty AR AR B 1 (440~380
Ma) 34 & A T AR A i o5 T 2R Rl Fr AL i
Bl B SR LI, PSS IR e DR TR T K —
21 + BN A F—rpe 2t DLk 23 18 fa b B
R I B A 3O AR b A B P e ki A L PF
B AR PG R S A T AR T R T Bl KR
% (T2 LS5, 2008 R LR 46, 2010) o i it
(350~320 Ma) Fh T DX 3l A H ok I e b 1 4% 5 —
AR A, W J5 TR A o T (320~300 Ma) B 22 —4f
T VE AR AL T AR o AL, R S R
(280 Ma) Z ARV I FF IR P &, 7 b e 2t 26 AR 4
AN T, E s AR 6 AR B RS 2R AL T 1 32 Bl T B
RS . B R (260~250 Ma) , 731 76 199 2%
V6 V538 SR HEARTE | 23048 1 1L A8 S 48— I R
X RA RS, 20045 (42145 ,2006) . PG Z2 14 1) il
W 2 5 A T —BR U At 3 R St rh S )
rh—it = B 1 (345~200 Ma) 3 8] % £ 4fF op 55 ilf
T s sh (I FE R, 2003) . 3E561A%5:(2007) 167
ZIRACG L IR T2 R I 2R A0 e — il 42 7R

AE B BT 3R o i e PR A (2007 ) 38 1o X P Z8 0% —
BGAC K AR CE R L0 E A X
FE W — S i T MARLE B R K SR 5 Ao 1 3]
M AT e ) S A5G
4.2 YiREXiTiE

260~340 Ma: iz X [A] 5 43 Uk — A7 23 19,
SB(105)1921.9%, Th/ U HLfE M 0.11~ 0.87, I
Shy B () AR R A, 43 T RESZ I U AR o S A
W, X R A e T — R S A 1 - IR
F o BRxk A (2001) X N 5 7 9 Je i 20 I e A6 1
TR R ARG, A% L ZEAFEHRE 310 Ma iy
I SR AT P A R S Al ke e 2 Fn A bl et
GX N ZRACAE BT 1) f 2 P A B ) ] BB 7E 310~230
Ma; SHISAEAF (2011) X 245838 1L PSR H X ) A
G- =B S8 P A #5417 LA-ICP—-MS U-Pb
[F57 225007 , R IR 250~330 Ma B 5 55 47 AT 3 £
FE TR N 58t B 0 A7 A 2 IR B BT
55— R A2 1E 360~312 Ma, 55 3 & LE7E 276~
258 Ma 1] ; B 1 55 (2012) %550 /R 22307 23 1 J5 2%
(R4 58 1 LAY PO JE TR R RR A AR R 2 45
HEATES A U-Pb AR I e , S5 R s A 28— 5
20K (350~250 Ma) I W 1 45 1 it o e 5 35 30% LA
Lo SARGX N BB A TEXM SIS LA T2 K E CR
SE7EL,2010)  AE RIS E I LIX AU b 2B . B
HIA 25055 (2015) 7EIL ZE 0 0 3] 2 b ) - — 5
G A Bpb A ol i RS £1 LA-ICP—MS U—Pb
W] 57 3R 43 BT 3R AT 1 Jie A 52 00 85 40 AR 1% O (256 +4)
Ma; Fh/INEE S (2013) X P 25 04 VT HL YA AE 1 i 04T
LA—ICP—MS %5 f1 U—Pb Il 4 45 5 K (264.0+1.4)
Ma, J& o — & e, S T 7 b — & e A e
Hi A B LTS 5 T A 1 5 G B 4 s e R A
(2011) 76 XF V5 Z2 04 135 11 A 0L — 1l B 4 i L 2
TR 1 20 70 45 647 LA—ICP—MS U—Pb 434 i, 35
I T U—Pb4FE#5 k7 305 Ma 45 A7 ok , i 2 5
RN AR o Wk B B e A s R, AR AR
5 VAP RIS AR S 2 2 IR e S s i AR Y, R ok
LA =i 1 Lz sl iz, TR 5T X
HEE T 4522 260~340 Ma WG HAAE A (57 JE 55 41 , L4
I Bk A T RE K [ 250~360 Ma fit 2% 52 1 111 Kk,
o BT (2000) 38 3 X6 A6 b B bk R 3584 ) 40—
SR TUREE IR X AT, IR A A
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IRZER— 75 0 R N T fl il B e, A 28 0 A s
T R R 118 B T, I A R 0 e IX T i i 72 oy
UURRZE M, I 5 kA8l — B 20 Bl 2808 2 1 DU FR
B o VPG AT ZE 0 | VH 25 04 i i AR o A 4 1
Ly HE A IEE T 7= A 1 — R B 3 K R AT ]
A BERS A A HLA B BORT R . OB AW
F 3BT 50 2R 22 30 26 b P A 2 R 2 0k B %S L
Giigiitpeys) Sl KNS i b e Tl s e a5
) R/ 22 40 2 b VY e A IR R Y T R

370~470 Ma: i X [u] 45 A ok — A7 26 i (I
ok H R IR 1 B 20 ), o5 S 80 (105) 19
24.8%,Th/ U H{H M 0.14~0.83 , 530 Ky ML fih 25 0
BRI A %k g i B gt — G 5 B T B AR A i
WM X754 (2007) %L ZE 06 B TS 5 1
WE A WK TR B CEA T4 A U—Pb [R5 224, 3k
13 7 (475.0+4.0) Ma BJAE#S, A I Z IR FE R AR
PERE S IR R AR, K A T 3RS SRR T sh A
FEM A T % (2015) FE XL Z2 0 BE ] iy [X.
WY M R — B R A R A AT LA-
ICP—MS U—Pb 4F#4 (1930 52 B, 3845 T W (AR 14
455 Ma; A5 g 45 (2014) 76X PH Z2 I8 EF Z ML X K
BH =5 5 2H R B S 54T LA—ICP—MS 45 47 U—Pb [Ali7
T, RAT T U B AR &Y O 458 Ma; 558 F- 4
(2015) FEXT L AR % 18 111 H7 v B v e 0 4 e TN By
AT LA-ICP—MS 45 47 U—Pb [Al i Z 434 i, 3K
i 7 HBCA AR S (461.5+7.3) Ma, JFIESE T H BLEE
TGRS AR op R BT T (138 — 9K — 20555 5 2200 55
(2015) 76X 6 AR 15 LU iy F b DX S Y R A
T 45 40 14T LA—ICP—MS U—Pb 4E#5 i8I0 5 It
I3 BIARAS fi /NS FIAE I3 (425+2) Ma F1(425+5) Ma;
R A 1 T B F A S X B A AR
A AR A T, B8 2 A S Rt AR AR R SRR
Z W A VY F S IR A L 208 T RIS 1 A
FIEAR R L4

1600~2000 Ma: i% X [8] &5 41 Uk — HL A5 34 Ji
(Fook A B 2 & 8 BE 31 ) , i B8 (105) 1
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B R %, A i DX Al iy o T i A —l e AR
Columbia i KFFIC R FH 4. F RS SE (2008) 76X
JUZR 08 PH BEK A SE LR VA AR T AR A RRN XS 7
TR AT AR AR T A A MR 5E i R B

I 18T 5500 op— Rl 18 A O 8 A R 2 1) 185 A=
He 54T U—Pb MIAE 7(1741+12) Ma F1(1770+3) Ma,
J it Columbia 8 KSR AG 1 — 7 K F - fE AL R s
PE BRI N 5 AR AE (2012) XL A1 3% 3 1145 45 B
H It AR TR < 0 RS ET T8 A U—Pb 4R
ATTE B, LI AT IS S (1765+57)Ma; 2= PRI 4
(2007) 78X A0 AR 3% PG B b ] 7 B e g s 4 B A 7
SHRIMP U—Pb [ {3 28 4= #8I 2 22 BH | 77 78 W (E 4%
% 1800 Ma 7247 A 1 A S AR . oo Ay
fedb R & A=A 2300~1900Ma 1 i P4 25 1Ll 1850~
1650 Ma i KGRI 1515 3l . TiT# A2k T4
At v AT BRI A 193 L 9L, J5 & 3
BOMARAL R R G RS R R A CRLA
R UL B AR 38 1L 25 J T 20 55— ZR 50 5T =R (G
,2004) 5 AR5 (2001) o ZEXTEAA R FRIER
AR R A AR HLAE L S B SR I R B, R T
1950~1750 Ma; & B T bR AE HhoT d AR AFAE R
S X SR IR v REME . 28 BTIR, iR
T K TR AR AR AT G0 oo ARAR IR B R
U B AR G UEBA T L 2208 3 11 A AU R LAl
AR A R R 22 30 2 0 P4 R AR A
2300~2600 Ma: iZ X [A] 4% f ok — A7 16 i,
i BB (105) 19 15.2%, Th/ U FAl K 0.12~1.18, 3
A BT ( 5 2R R PR B A, 340 T B 32 e WA A T =R
AR GRS DIV WL AV = & 1B i r = 5 S S | 165
T3 2500 Ma B 3 & A KRG 1 4 e sk T
Kt 2R Bl S Ay 2 AR B 1 R R AT 2R
Fi, P H RS (2005) FEARE ARy oo AR A 4R
W5 0 A HEAT T St ST T, R B R E AE
2500~2550 Ma; Bkt 45 (2010) X 4EJb A e b () 1
A AT R FE R, A5 AR AU Al A E R R T B
FARAEWS H 2450~2600 Ma, H 51 E 10 1F A RE A4
%A 2600 Ma; fi #i 21 % (2005 ) ifF 53 45 S b s 4103
Hh DX AFAEHT K A= 7T 8 1900 Ma 2350 Ma,
2500 Ma [ 4 18 7 I W AR A e S5 0, ELBS A DA 45
RIS IL A RAXT R . 5K %505 5 (1994)
FEXTACZR IS RIS R 2 RH B RS 45 A U—Pb AR
25 g 7R 2000~2300 Ma, 3 51655 (2007) X g
75 W b 25 g 3 A 8 P I AR VR AR B D S iE AT LA
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Table 4 The dating results of representative geological bodies in the adjacent areas of southwestern Ordos Basin

A WL R/ Ma WD 1% PRI

LG RN A D 2564 LA-ICP-MS 2l (2015)
UG B R 475+4 LA-ICP-MS X ZEUESE (2007)
JLZR U M) 1 BR D 455 LA-ICP-MS i aE (2015)
RIS VG BOK P SR AN 1741+12 LA-ICP-MS TUtsE% (2008)
ACZR0 VG B TG B AN A 177043 LA--ICP-MS TUtsE% (2008)
AbZRUE ZRUE T 2R Y RS 2000~2300 SHRIMP TKaHES (1994)
PHZRIETT FE VA 4 4 264+ 1.4 LA-ICP-MS IhNEESE (2013)
VLRI B L — e B XS L2 305 LA-ICP-MS FRIERS (2011)

VG 25 U o 2 LI X K BH i 20 o 2 458 LA-ICP-MS 255 (2012)
VG 2R JH AT I [N I 4547+19 LA-ICP-MS Mriim % (2014)

VG ZR U4 ] 5 Y TR s 7 2300~2500 LA-ICP-MS LIRS (2007)
JEARIE B4 Tel eI KBy 461.5+7.3 LA-ICP-MS P (2015)
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