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Redefinition of Jurassic strata in northeastern Shanxi and its tectonic implications

LI Zhen—hong', YANG Yong—heng’, QU Hong—jie', GONG Wang—bin'

(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China; 2. Liaohe Oilfield of CNPC,
Panjing 124010, Liaoning, China)

Abstract: Based on regional stratigraphic correlation and using zircon dating method of tuff and volcaniclastic rocks in the Jurassic
stratigraphic sequence, the authors re—divided and defined Jurassic stratigraphic sequence. Some conclusions have been reached: (1)
The stratigraphic age of Yongdingzhuang Formation in Ningwu— Jingle basin is identified as the lower Jurassic; (2) The middle
Jurassic Tianchihe Formation may be compared to Anding Formation of Ordos basin, and therefore the stratigraphic age of Anding
Formation in the controversy should be redefined to the middle Jurassic; (3) The Tiaojishan Formation is redefined to the middle
Jurassic in Huyuan basin, this stratum has the diachronistic nature in the Yanshan orogenic belt; (4) The sedimentary time of basal
conglomerate of Yaopo Formation in Guangling basin can be equivalent to Nandaling Formation of Yanshan orogenic belt, the basal
conglomerate should be the product of tectonic movement in early Jurassic and early middle Jurassic. By the redefinition and

redivision of Jurassic stratigraphic sequence in northeastern Shanxi, the angle disconformity between 159.0Ma and (152.77+0.63)
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Ma is confirmed, and this is dynamically associated with distant field effects produced by synchronous convergences toward the

East Asia continent of different plates (Siberia, Paleo—Pacific, Tethys).

Key words: Jurassic; Yongdingzhuang Formation; Tianchihe Formation; Tiaojiashan Formation; Yaopo Formation
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Fig.2 Typical Jurassic stratigraphic sequence of northeastern Shanxi (for section location see Fig. 1)
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Fig.4 Jurassic stratigraphic redefinition and redivision of northeastern Shanxi

HUXE T R b ) 38 3 s R B T
Mo ARWAFER S5 LA KL AR T T
T 22 L BSR4 5 sx47 , FoHb 2 i
AT T KL i R A R . B B
B 2 Ay (1 6) , LA e i i 244N (R 1),
AR B E BT T 150.6 ~ 153.9 Ma, i FIAE
9 (152.77+0.63) Ma([&l 5—c) ., IZLHAY A AT A
TEAR 5 X kb (N3t —i2 78 ) B9 5552 11 41l 5 e
I TC 5, AR YAT A I & A h R % Se i) 3
3.1.4 B3R IR AR

I REH AP A S RE T RY b )Z

CARE T AAE] o (EXE T AR 2 R Y
A H R 7 S 4] 23 O 58 v O s T 2 B 2H Y R
TR R BT RN 263N TR Aed sahr
Wb =St 2 BRI G T ROIOUHE
B, ARUMESEE A TR A BT S TR A AE T R AR
BSFRINZERR S BRI T — B8 IKCH)E A
i 25 sx69 , I FH & A7 U—Pb Rl Z I 4E X HARAC
AT TR . B A B PR A KR (K 6)
AT RO A A 20 S (3R 2) , Herp 4 T 169~172
Ma FUFE F A2 94 I FIAE R R(171.0+1.0) Ma, {05
TZEE KA RN R (B S-d) ., 5o bf

http://geochina.cgs.gov.cn H1E LT, 2015, 42(4)



423 5 41 AR T AT B AR AL X AR 2P 2 b 2 K] 43 AR R v A b R X 1053

0. 030p (a)sx88

0.029

206pp
238y

0.028p

0.0276

0.026p
206 Pb/238 U

(179.20£0.79) Ma(2 0 , MSWD=0.73)

20%p23%

1 1 I 1 I I
0.14 0.16 0.18 0.20 0.22 0.24 0.

0.0248 | (c)sx47

0.0244

206pp
7Y
0.0240[

0.0236

0.0232

1464 206pp/ 238y
0.0228 [

(152.77 +0.6) Ma(2 0 , MSWD=1.00)

0.0224 . .
0.14 0.16 0.18 0.20

207py, /2357

0.029{ (bysx84
0.027
ZOTb
EELT
0.025
0.023
206 238y
(160.60+0.55) Ma(2 o , MSWD=0.11)
0. 02 . . . .
0.12 0.14 0.16 0.18 0.20 0.22 0.24
207p, 235y
00278 1 ()sx69
0.0274
206pp
ZBBU
0.0270
0.0266
0.0262 F 206pp 238y
16;/ (171 £1)Ma(2 0 , MSWD=0.59)
0.0258
0.16 0.17 018 0.19 0.20
2‘"?‘7/235]}

K5 EZRAEH AR 22 I 41 U—P i A (18] a,b H5 SCHR[14])

Fig.5 Zricon U-Pb concordia diagram of volcanic rocks of northeastern Shanxi( Fig. a and b after reference [14])

183Ma 0o, 20

172Ma

x69. 9 L71Ma x69. 1

100um

Ko HRUAIRES A BRI
Fig.6 Representative cathodoluminescence (CL) images of
zircon grains

183 Ma, 185 Ma Fy P MERE i . H TIZE RS K
JE | AR U3 (A i S T R e v (AR,
o R BRI R IR AR BE IO I )R . L IR E R
(I AR AT R A 2 LR 250 R P R 0 L
FRELLI A 1Ly 1Y) R RIS LA O Y
3.2 HREX

AR FE R R Z Gt 7k 5 2 LA K R AR 2 G

AT | 5552 1 21 2 AR AR B3 i , X T4
PHedb e hE AL AR 2 20kl i s B S e
FREX,

TR R A T R 2 G KOE R TR R
RS A AT RY (179.2£0.79) Ma, W T %2513
TR TR S T . R A I 2 2
W& Annalepis— Tongchuaniophyllum ¥4 24 577
VA Euestheriashensiensis— Euestheria cf. minuta X,
eI A A S = 3 1118 P ] 1]
AT A . ) R A AR S TH 2 3 IR
AR A BE IR IR B A AR (171.0£1.0) Ma, 454
SCHER[ 17D AP 1L B RIS 4 2R — 2 1L B A 4
W I A5 R K2 B R PR E S BRI
RO, HN R Z A B R I K, R
[ PAT ARG A, 5 TR— R =8 R Y
PRZ R Z 18 A7 AN #5304 3 s 3l 1
Yo XULBAFERE = Bt & BRI, Aedb b
W ACGATAE— AR BE TR0, WP 5T X AR

http://geochina.cgs.gov.cn H1E LT, 2015, 42(4)



20154F

HE

H

1054

SI'L 998C'1S1 96'1 29°¢SS1 29'6C ¥8'LTC 20000 LETO0 €200°0 9S91°0 90000 L0SO0 SLOLO 90SS°€8 16C1'Y9 T
vl 8SLEES] €Sl 90'8S1 8%l ¥8°LTT 20000 %200 81000 ¥891°0 #0000 LOSO0 LOI8' T  86V0'16C  $766'9CS €T
171 9TLY€S ] 81l 7S 091 e 88'+9C 20000 [¥20°0 12000 €IL10 S000°0 S1S0°0 [€28°0  9LLO9TI 8LL €01 (44
LS'E SOPP 96T 80Tl 6101¢ cr'v6 [0¢ly 90000 [L¥0°0 [910°0 €LSE0 €200°0 0SS0°0 80L10 LLL6'6E 10£8°9 1T
LL'] [29¢1S1 90T S6'€S1 [S°81 6l €000°0 8€70°0 2000 L€91°0 +000°0 00S0°0 ST8Y' I 68¢t €81 L6E6'ILT 0T
69T 98¥S 1S1 6LV 1€°CS1 L8'€9 61191 +000°0 8€70°0 SS00°0 81910 1000 €670°0 £€868°0 [¥¥0°T9 0vEL'SS 6l
9Tl 0S9C°¢S1 L1 CeLS] 9¢€'0T ¥ 0CT 20000 1¥20°0 2000 9L91°0 #0000 S0S0°0 8LT6'0  9LPS'SSI SOLE PP 81
9¢'1 68L9°0S1 60T €rLS] or'ze 88'1+9C 20000 9€20°0 2000 LL91°0 90000 S1S0°0 8¥S6°0 [¥89°L6 80LT' €6 Ll
60 430049 4! 6L'SS1 66'1C I7'¢€81 10000 [4440)0] L1000 8S91°0 0000 L6V00 €eI80  €65S9¢S1 [LEC LTI 91
(3744 €789'v6T LS'L S0'80¢ 1TLY €607 L0000 89%0°0 10100 PSe0 €100°0 6¥S0°0 TS9L'T 0I¥6'1L L6T6'861 Sl
Tl 89¢S9¢C1 9l'¢ [ANPA 019¢ 86'SLE 20000 9%20°0 L£00°0 9¢81°0 10070 rs00 €860 CTL6'8L 8€8SLL 1
LO'] 6£€5'8S1 9¢'C 69°CLI1 88'¢9 LTTLE 20000 67200 €000 ¥S81°0 80000 [0i250X0] 6v9%°0 106911 129T°L9 ¢l
L80 [€1€°¢ST 081 YTrsl ¢6'ST 09891 10000 1200 12000 7910 S000°0 Y6100 LELLO  €80E€0FI  9€SS'801 Cl
88°0 0881151 Sl 67951 9¢€°0T STeeT 100070 8€70°0 81000 9991°0 S000°0 80S0°0 CLY8'0  T68T'STT  $658°061 Il
1601 €SI 1'vSTT 8Y'S €9 Vv €9'Y 97'609C 2000 981¥°0 900 €LOTO1 S000°0 cSLLO [0EL0  S€069CT  L¥S9'S9l 0l
860 9981°SS1 6C'¢ S 18y SEOrE 20000 t¥20°0 8€00°0 v6L10 11000 ¥€S0°0 76€9°0 St0r'98 CLYT SS 6
'l 96LT 951 S8l 20091 90T vL91C 20000 Sv200 12000 LOLL'O S000°0 S0S0°0 CPLT 1 8TLO'SSIT  9€Tv 10T 8
[S1 698161 66 S0'T91 06'STI1 0S'v6C 20000 8€C0°0 SIL100 0ELLO 62000 cTs00 901"l CISES8 SYEY v6 L
Tl €0LS 96T e 61'L6C [S81 [6'10€ 20000 [L¥0°0 62000 00ve0 0000 2S00 €IL6'0  TTO68'8YC  €OvL IV 9
9l'l [L96°¢€S1 8¢ S1991 €LOY S9Tre 20000 [4440)0] €€00°0 SLLL'O 60000 €€S0°0 SYI8'1 [0€€'8ST  8LT8'89F S
09'1 €9’ IS] 8Y'¢ [88S1 8IS 66'SLT €000°0 8€C0°0 000 €691°0 Clooo LISO0 78S¢°1 6v9°011 001€0S1 14
¥l SYCAZY] cle 1L°091 8STY 90'0S¢C 20000 €ve00 9€00°0 SILLO 01000 CIs00 €Tse'l LTES'TY vCT6'LS €
9Tl Y62S'SS1 (453 St091 6€°LS 99T 20000 t¥20°0 7000 CILLO €100°0 01S00 6cIyl 1886'L1 9TEY'ST 4
€9°¢ 98SL'9Y91 Iy 90°SELL LYY 6T TP81 11000 016T0 7200 sy €000°0 9110 184401 1616'8LT  8L99°0¢h 1
1 Ngefdeye 1 Neeidige 21 Adgr/ddy; 91 Ngedee 21 Needye 21 9d9y/Ad, n UL
N e WAE L SOUEY o

(LpXS) uiseq uenAuny 3y} Ul UOHLULIO] URYSI[OBL], ) WIOI} SUOIIIZ JJISIPUY ) 10 s)[nsda Sunep adoyosi qd—() J2IqeL

)R EAd- N DBENMEHNSELE&WT HELR 1%

http://geochina.cgs.gov.cn H1EHLT, 2015, 42(4)



FA2E 4

ZEPRLAT BRI DX PR 2 20 M2 30 73 IR TS B b i 2 S

1055

R2 T REMPGRT RERARIPERKE TSR U-Pb F IR EIE(sx69)
Table 2 U—Pb isotope dating results for the tuffaceous zircons from the Yaopo Formation at the bottom of Middle Jurassic in
Guangling basin (sx69)

H8N0° [ 25 LA A4 F e/ Ma
J=%=2 Th/U

Th 8] 27pp%6Pb g U e B S DR Pp%Ph 1o MPBAPU 1o PPHAPU g
1 2639 618 04269 0.0266 0.0002  0.1829 00057 00499 00014 169 1 171 5 191 64
2 441.8 784  0.5632 0.0265 0.0002 0.2129 0.0053 0.0583 0.0012 169 1 196 5 539 43
3 3518 738 04766 0.0268 0.0002  0.1845 00051  0.0498 00012 171 1 172 5 187 55
4 4003 834 04802 0.0270 0.0002  0.1843 00048 00494 00011 172 1 172 4 168 51
5 1935 516 03750 0.0271 00002  0.1833 00069 00491 00016 172 1 171 6 151 78
6 1195 520 0.2298 0.4734 0.0039 10.7469 0.2188 0.1647 0.0025 2498 20 2501 51 2504 26
7 2288 529 04327 0.0271 0.0002 0.1833 0.0052 0.0491 0.0012 172 1 171 5 153 57
8 5651 476 1.1871 0.0270 0.0002  0.1844 00057 00495 00014 172 1 172 5 173 64
9 382 347 1.1001 0.0269 0.0002 0.1835 0.0075 0.0496 0.0019 171 1 171 7 174 87
10 4021 340 1.1826 0.0291 0.0002 02420  0.0089  0.0603  0.0021 185 2 220 8 615 74
11 358 45 08013 0.0461 0.0005 05138 00546 00808  0.0089 291 3 421 45 1216 216
12 541 93 05851 0.3233 0.0027 49084  0.1100  0.1101  0.0019 1806 15 1804 40 1801 32
13 1366 208 06563 0.0329 00003 02948 00147 00650  0.0029 209 2 262 13 775 95
14 69.8 90 0.7794 0.3245 0.0028 49312 0.1059 0.1102 0.0018 1811 16 1808 39 1803 30
15 724 75 09681 0.3375 0.0028 53440 01123  0.1148  0.0019 1875 15 1876 39 1877 29
16 7056 481 14672 0.0270 0.0002  0.1832 00062  0.0492  0.0015 172 1 171 6 156 73
17 592 68 08707 0.3233 0.0027 49289 01034  0.1106 00018 1806 15 1807 38 1809 29
18 41 91 0.4513 0.3234 0.0028 4.9280 0.1044 0.1105 0.0018 1807 16 1807 38 1808 30
19 1915 388 0.4937 0.0295 0.0003 04061 00106 00997  0.0021 188 2 346 9 1618 39
20 3994 629 0.6356 0.0288 0.0003 03098 00090 00780  0.0019 183 2 274 8 1147 49

14 B 5 B 8 K T P g 0, AR D R B T
= MAAR R RPN S . SCER[23-25]
X FE L FA S AT T ARG RIWESE, I T 2 1
F3E 2RI | e (AR TR SR F 180 Ma, fR 1]
REAT T — &t BRI ] .

TR R A P R B G TR T 2 RS S R K
TR IR 5 55 A1 AR5 M (160.6+0.55) Ma, AR PG
A 00 A9 A 158 T BE A 159.0 Ma, i 7 b
B T IR SR I 4L DL )R TR A
TRE g 52 5 11 K2 1L AR % (152.77+
0.63)Ma, 5 H IR =8 F 10 PG 4L & 18 2 £
ANEE A A2 i o ARl DR b T 4 T A 4K % 159.0 Ma
MES A LR L 1A BB (152.77+0.63)
Ma, Hf i 7 1A% %2 1 159.0 Ma ~ (152.77+0.63 ) Ma
Z ), et sehm A g AE7E— s 2L i i iz 3
1T AR s hE ARG TR B = (TR
GRIR W B VG 2 R L R 2 R SR b X A A LR
MIRRA TR M 182 3 & AW B 115 5t

5 JEI SR AN [ A R (A RSP L PR AP A A 24 ) )
FRF 1) AR S R 3R ™ A B I R8O AT O

4 4 ik

A 3 AR URIF 5 06 AR AL b X 1R 2 20 3 J2 ) et
RIFESAT T EF R E : (DA T TR - R4
R R % Gt koE AL AR K TR 2 8 K T 41
AR IR JE R A R R 2 G (2) 1 IR b 5 521
2R 2 LA W R IS B A R 2 g 5 (3) )
TG W 2 RS R SRR 2 A R i &
B R 1 2 s B e, ZE ) R B S AL
1 LT R R U 2 B AR A 2 o [T, A 0 2 5 f
O AN L 7 I A s B« W — S R
B AL v 7 3 A FE AR TSR R AR 2 AR R
Fili 4 22 [0 58 (159.0 Ma~152.77+0.63 Ma) .,
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