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Abstract: The main controversies of Triassic Yanchang Formation in Ordos basin are focused on the following two aspects:
whether the age of Yanchang Formation covers the Middle Triassic; the confirmation of stratigraphic boundary between Middle
and Upper Triassic, especially the attribution of the Chang 7°. Therefore, the tuff samples of H2-2 and H2-1 were taken from
the bottom and upper-middle Chang 7* in H2 Well respectively. The chronological (zircon LA-ICP-MS U-Pb) and petrographi-
cal features of H2-2 and the petrographical and geochemical features of H2-1 are researched. The results indicate that the zir-
cons in H2-2 belong to magmatic zircons and their weighted average *° Pb/** U ages are 239.8+2.0 Ma, which is classified into
Middle Triassic Ladinian age and corresponds to Episode I of Indosinian Movement. The tuff of Chang 7° is derived from conti-
nental granite, in accordance with the tectonic setting of West Qinling region. Combined with previous results, it is thought
that Yanchang Formation spans the Middle and Late Triassic epochs. Chang 7° belongs the 2nd member of Yanchang Formation
and its top surface (i.e. top surface of Zhangjiatan shale) is the boundary between Middle and Upper Triassic. The magma ac-
tivities in Episode I of Indosinian Movement brought about the Chang 7 oil group, the tuff and other event sediments in Ordos

basin. And the granitic magma activities in West Qinling region are coupled with the tuff of Chang 7° in distribution thickness,
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ages. magma features, and tectonic environment. It is likely that the tuff of Chang 7° derives from the magma activities in West

Qinling region.

Key words: Ordos basin; Yanchang Formation; Chang 7°; tuff; chronostratigraphic division; episode I of indosinian move-

ment; geochemistry.
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Fig.1 Comparison of stratigraphic division of Yanchang Formation in Ordos basin



oM

gk SCAF SRR 2 T A pE R A K 2H B AR A3 B 7 X B ST TR I 1567

JRy 8 = I B QAR T 55, 1974, B H T L b A
T 5T Ay S A AR (P BB AR ) K B 7T B2 2H RN SE
KIZGEMAIER A, P —2 [ Fmi L4k 5 B Xt
IS5 K D BE (T v I TUA BE(Ty ™) & il
TUAB (T, y"" )  FIEAEBE(T,y) . REE =5
45 s v [ 5 R e b SR AF 53 97 (1980) & BILAE K 41
T,y T,y WA S TR =& a4
— WOk Ty =Ty XA R h = &5, i 4 0 4
N4 7E L3R b, B v 48 IX 5 b 2 36 4 5 21 I\ Ol 4k
KAJERE R CAMEE A KA T b ar 2 A
A RSP R LA B AL X 2R 3 BEEISS 5 B (BT
B TR, 1989) s BR VT B 5 A b2 R S ALK
MEZBE T,y Bl R 43 5k, iy 44 o8 BU & B2 41, T
W Tooy 48 MEEK AL (4L, 1998). Ib )5 - K R
T (R 78 5 2002) 45 31 H #8178 140 5 48 1 SE Al
A AR R R S I M SRR AR R L B
A5y N 10 NMZH (B DL R R | =25 ER

W A A A A DT B A U-Pb 8 4R
ERFEATFR R 1I-K 7 WMEZHARES L =&
gL,k K 8 — K 10 RIIH B b =& 5 BT,
2009 ; PR 4,2011; Wang et al..2014).
HRTEERE B E =25 AL FR RS T
FIA—F M T TN A 2 BORnss 3 Beny o
FEAMFTTAREE 7 FH 8 A5 IR 58 4%t
B 1D AR TR 79 (K 7 BEF 328 3 vl A
DL BRI &, BRI . 7F ZE K 21 b 2 5 0 e A7 e R
Gl (D REK 2 3 3 B AR B A& = & i (2)
Pl EEBENRL. K 7 HZE R AR e 4
K 21 A Hb )22 AR T AR o 04 s A A A T

2 BEIARRIE

BREG B ="FBRERAR 1 - KR IWEHF
A AR ) bk e BE R FEAT 4 B K

—z
S

80 km

Tﬁ%}é[{%@

5% 0

=] ¥ i 6 57 2k
Bk I 4 I B (m)
O] Ak 4 T
[o] 4

B SE 4

K2 SR 70 R K A R B MORBE AN
Fig.2 Tulf thickness at the bottom of Chang 7* and sample location
TR IR A JEE B 9 XS 75 45 (2008, 2013) 5 5 41 52 AF 45 48 Xie(2007) \Wang er al.(2014) (3R W4 (2014)



1568 HERBLY:  http://www.earth-science.net

A2 4

9' K 7R VK 7 R 7R AV R R 70
JESHREE K e & B (IR iR 45, 2009)  J&E B F 9 36
VY R 0 1) 7R b 3 2 0 08 (L 2) (R 55 4§, 2008,
2009). 5K SCIE % (2009) X 2 b g 3 1E 8 i 7 48
T5A R BB K A AT GE T, 45 AT AL 22 oK &8 JRE oK 4%
g2 180 2. HE K A &K AP SIO, F R
50.29%~79.82% ., & &, Nb/Y-Zr/TiO, &l fi# %
Wi TR AR S — W BUA Z 18], KL iR U5
PR P 5 B L A 96 22 168 78 R 7K 485 78 1 A (e ik T2
Z,2011).

3 RAELAIHIIT IR

AR SCRE S R BT 2 - (108°58"46"E, 35°16' 02"
N A7 T4 T B 51X 4 4 G B ] 52 1 i IX, )i )
IR 22307 4 b R B 0% VR U B RS R P R R B B
KRR R 70 SRR, 4 B R
H2-1 fil H2-2.

HBE I RAEME EE /D AR SO AT 1R R
M (R 1) R O 3 0h 45 8 1 B3 { (LA-ICP-
MS) X H2-2 £ #4745 41 U-Pb 4R AR 2 FRIE 43 HT
4 HL 85 (SEMD Al X SR AT 5 (XRD) % H2-1
1 H2-2 #5475 M A FRAE 43 B, IR T H2-1
J s I HLEGHE A 55 BT S (ICP-MS) X H2-1
A7 M ER Ak 2 R 43 A L b B XS R AT G
VG 2 Hb 5 7= A 5 T S 58 3 H 0 52 A, H R AR IR
2RI 7 3 B R 23 45, 2014) , S FE IR,

B U-Pb @ E M AT

(D PRIEES A K B B e 2 100 HAES . &8
Ve o S . 78 XCH R T T TPk R D A A
(2) Tl HE 0 BE K Pk 2k 7 19 4% A D% A A SRR I R
e R T ARG R R R T B B R AR S HEAT A
O I X B A AT I S L RCAE O R A B AR K
S 53 BT 105 P 25 78 7 A6 K KB 3l 7 % B R S
SEESE N (3) B U-Pb @ 4E. % i # H Co-
herent 2 & 4 7= i) Geolas Pro B ArF #5140t
F RS (LA) F £ Agilent 28 7 42 7 ) 7700x

T DY 2% FF- 45 85 1 i 3% A (TICP-MS) 1€ -4 ¥4 i 10 380
B ol A5 B R TS 43 BT &R 58 (LA-ICP-MS) L K i b
T TR UL SCRR (226 45 ,2015) 4 12 45 B8 16 75 22 b
W= 5% T S5 56 W 3 e 58 AR B ST B A B R
O IR AT W8, 43 A B A1 2% 18 R P A5 R R AR
(Corfu et al.,2003) , EBUA K ANW KB RIFH
LB HEATHT A WOL R BE B2 24 pom. 38 FH T AR 1
B 91500 F GJ-1 VEAARFE. JT R & &2k HI 26 [ =
FNRUE R AR FE Be ] A9 N T U R & 3% 385 s o
2% W) i NIST-SRM610 1E N SR, Si AE N N R,
S o e gEAT NIST610,91500 1 GJ-1 AR ALz,
SRJG R SE R 5 A FE S I GI-1 AR A — K, B 58
B 10 ASEE AL I 91500 A NIST610 AR ke — K.
B Ak 32 % F Glitter 4.0 1 Isoplot 3.0. B8 & 32 )
A RHAEIYIR2E N 10,2 Ph/%8 U 4F % I AL ¥ (4 15
EAGE N 95%.

4 AFACEARRIE

4.1 A CLE®

ARWAMFFE N H2-2 # 5 rh Pk i 110 Wi A
i s BAE 56 (CL) EHZ (B 3) B/R i 8k [ 8 —
R DR R TR B0 B s R e B RS A ) —
s T AN D QD [ A o s £ i e
A1 ELAT MR Y 52 35 PR R0 B B 205 A5 48 A3 Sk R
A M RRAE B A R B ARR I ST R YO
JE 2 i IR R AR (R TR RIS 7K TR, 2004) . FB 43
BES N BRI 37 2 WA A 45 S I AR R B A AR 1L
B AR KR — 3 (Vavra e al.,1996). /0%
FE i 109 e AS BRI, 1T 68 52 31 5 B 1l 28 1 B A s
T 35 5 BB CRAEE 3 th ).

4.2 Th/Uf&

KRN, AR AT Th/U WEE K
(>0.4), 22 T #% 4 H Th/U HfE B /N (0. D
(Rubatto and Gebauer,2000).78 fi i f2 1, WA E
) U b Th' B2 5 PR B AR5 A dlas b, 3 A8 e
B R B9 Th/ UME (Pidgeon et al.,1998).H2-2

£ 1 H2-170 H2-2 W5 #r ik T B
Table 1 Test projects of H2-1 and H2-2

Bams PR AR AR AR AR 2 R AE b BR AL 2 AR
B4 U-Pb E4E(LA-ICP-MS)  #iH HIm B (SEM) X HL M9 (XRD)  HBEHEA %5 1 J 3% (ICP-MS)
H2-1 K70 13 N Nj NG NG
H2-2 K 78 R N NG N




559 4 ik SCEF L RIR 22 M A0 Hh p AR A 2H AR A3 B 70 R B S TS A e 1569
R
236+4 Ma o 24
248+20 Ma
24046 Ma Bk -
326+11 Ma
<)
C : 234+14 Ma
= ; 100 pm
240+4 Ma 240+5Ma o
B3 B A IR R OL IR AR (H2-2)
Fig.3 CL images and ages of zircons from tuff (H2-2)
AR TE AR 8 AR L AUBHE A T H 512 4500 25 HI 207 Ph/ 2 Pb 4E 1% (Black et al.,2003) , A 200 Ph/28 U 4E 1
£2 BRKRAETRHEA U-Pb E S HIE (H2-2)
Table 2 U-Pb isotopic data for obtained from tuff (H2-2)

A5 5 Th/U  2"Pb/?Pb(Ma) lo(Ma) 2"Pb/?*U(Ma) lo(Ma) 2°°Pb/??Th(Ma) lo(Ma) 2°Pb/?*¥U(Ma) 1lo(Ma)
1 0.70 258 44 238 7 257 10 236 4
2 0.82 257 62 241 10 235 13 240 5
3 0.80 237 63 242 9 253 12 243 5
4 0.89 494 658 273 83 244 23 247 8
5 0.64 251 117 237 17 223 27 236 9
6 0.77 236 42 234 7 226 9 234 4
7 0.75 251 48 243 8 247 11 243 4
8 0.75 237 48 242 7 259 10 243 4
9 0.88 263 80 244 12 249 16 242 6
10 0.75 248 52 240 8 234 11 240 5
11 0.52 233 273 246 42 184 64 248 20
12 0.62 1983 54 1967 23 1948 26 1951 24
14 0.64 240 86 243 12 217 20 244
15 0.60 290 54 243 9 209 13 238 5
16 0.53 232 239 243 31 357 57 245 11
18 0.96 249 68 240 10 217 13 240 6
19 0.50 237 37 239 6 261 11 239 4
21 0.73 251 73 240 10 271 15 239 5
22 0.76 264 84 242 13 223 16 240 6
25 0.63 260 79 238 12 281 19 236 6
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32 0.72 358 101 330 20 325 34 326 11
33 0.48 284 184 239 28 225 47 234 14
34 0.73 266 85 246 13 284 20 244 7
35 0.52 273 36 240 6 225 10 237 4
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