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Li HK, Su WB, Zhou HY, Xiang ZQ, Tian H, Yang LG, Huff WD and Ettensohn FR. 2014. The first precise age
constraints on the Jixian System of the Meso- to Neoproterozoic Standard Section of China;: SHRIMP zircon U-Pb dating of
bentonites from the Wumishan and Tieling formations in the Jixian Section, North China Craton. Acta Petrologica Sinica, 30
(10) :2999 -3012

Abstract Although known as the Meso- to Neoproterozoic Standard Section of China for more than half a century, the age of the
famous Jixian Section ( Jixian County, Tianjin City) has been rather poorly constrained, mainly by Rb-Sr and K-Ar ages that have
proven unreliable and inaccurate in most cases. In recent years, significant progress has been made in studying the Meso- to
Neoproterozoic geochronology of the North China Craton. To date, however, only one accurate U-Pb zircon age of 1625 + 6Ma from
volcanic rocks of the Dahongyu Formation, and two duplicate zircon U-Pb ages of about 1635Ma from mafic sills crosscutting the
Chuanlinggou Formation of the Changchengian System in the lower part of the Jixian Section, has been reported. In addition, no one
until now has obtained this kind of age dates directly from carbonate-dominated parts of the succession at the Jixian Section.
Fortunately, bentonite beds were recently discovered for the first time in the Tieling and Wumishan formations at the Jixian Section,
and ages of ~1440Ma (1439 + 14Ma) and ~ 1485Ma (1483 + 13Ma and 1487 + 16Ma) for the bentonite beds were obtained by
means of SHRIMP zircon U-Pb dating. This achievement means that the shallow-marine, carbonate-dominated Tieling and Wumishan
formations, the upper two stratigraphic units of the conventional Jixian System at the Jixian Standard Section, are now temporally
constrained by direct zircon U-Pb dating. Furthermore, it is the first time that the Wumishan Formation from the entirety of the North
China Craton has been precisely dated. Moreover, the current SHRIMP zircon age of about 1440Ma for the bentonite in the Tieling
Formation at the Jixian Standard Section is the same as the age reported earlier in Pingquan County, Hebei Province, in the east
Yanshan Mountains on the northern margin of the NCC. Consequently, this progress in age dating of the bentonite beds in the
carbonate-dominated succession provides new, accurate, benchmark ages for further clarification of the chronostratigraphic framework of

the well-known Jixian Meso- to Neoproterozoic Standard Section and helps to consolidate its position for correct correlation with relevant
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strata, both regionally and internationally.
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Fig. 1 The geological sketch of the northern Jixian County, showing the sampling localities

o REESWATHBERIKAGARSE, 6 —ZREY B A 13TLOL-3 SR A 5407 T i) B L3k 76 &8 Ky 1L R A
10em MBEMLE , BR B T A LT, HOpr e 2 KB 6, (AR 3, REE 264 :40°3'16. 96"N, 117°23'4. 39"E, T & )= i
AT S K (] 2¢) o 13WMS02 SR HIZBEMLAZ M BRISZL 2 T8, At R 2 KB AR 2 A4 KR, H 2
AR FEAR 1200 £45° I ZZBELE, BEBLE RIE 1 ~35em, X



EWRWE. P HAERAREINGEH L AT LSRR SR —8 L3 @ E % N Ak B £ 455 SHRIMP U-Pb Rl £ % 441 % 3003

B2 REEGESNEE LI

(a)-13WMSOL-1 AL, B A R A za IR SR R TRE I 5 2 A8 AR X B85 % 5 (b) -13WMSOL-1 SRR A3, BERE 5 )2 B
THIRE PR E ROGETUE B (0)-13WMS02 RAF &L, B A N ME B 2 A PR, R b 2ok, B S J2 S 10em 22455 (d) -
13TLOL-3 SRAE AL, BERCA R MG, v A KA )z, b TR RRE IR Rk iA 4470

Fig.2 Pictures of outcrops of the sampling sites
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Fig.3 The stratigraphic profiles of the sampling sites
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Table 1 The charateristics of the dating zircons
Fe MRS RAEH A AN KA B AR
1 13WMSO1-1  #ij & Fi4% L P22 % 55 500 KL, PAY € BT RALR B4R 0. 05 ~0. 15mm, Bl 4 A1
. " LR B g S N
2 13WMSOI2 @ E AL T e Zgo‘ﬁﬁﬂlﬁ@*ﬁ@.,ﬁﬂ/ﬁ&_x 32,0, 03 ~0. 06mm, FL B E A, Dy
e JE 5 41
3 13WMS02 i HL 7044 (L P 2 B 55 200 Kz, 8 8 BB AR RiAE 0. 05 ~ 0. 2mm , 3B A1
13TLO1-1 B LRI LR A BEEE 59 kL, EEUME, RUOMERE A SRR O, AR AT . i 0. 05 ~0. lmm
s 13TLol2 S LR 399*&;1?%@5%*13%&@0. 05 ~0. 2mm Ny 4 HETT 5 5 10% FoA47 V5 R
R A
13TL01-3 i BRI LR AT 5 500 ki, B 5 I ARR R4 0. 03 ~0. 15Smm, P3R4 77 5 & D B R 450
7 13TLO1 4 BRI IR A 500 KL, B 4 FIBARIR, K% 0. 05 ~ 0. 2mm 59K

RUA , EXARHE N S5 KA =, H 2R 115° 245°
(K 3b),

PR B G S A i 2 2 A R R RE R A A T
B ARG AR AT S T e Wt R LR SR Ak
DA B i K HUH K S5 R MERE , B IR 2R T E B
SO BERE 5, 0 ELRLRS 1) 38 A B ) 20 B 245 21 (2 LR 30 e
UESE T B Ahk — WG R IERA T

4 S I RIIAR G R

4.1 HWHE

FEZE R L2 DU 2 (IS0 W 2) G SR 5 3 1B
SRE 13WMSO01-1, 13WMS01-2 F1 13WMS02 , 78 4k 14 41 |-
WA (R T4 ) IS HBR4E 4 0585 FF &« 13TLO1-1
13TLO1-2 13TLO1-3 H1 13TLO14 , £ {4-FE 5 M T B 76 10kg 22
fio BEERNIE R 80 H , £ Vi U Al 433k 2 )5 A6 SE R B
BT F LHRR RIS Ao 85 A 01k TAETE W AL 4 i b5 5 e
FAOAV YA EBAR NS AR AT T RS A 0 B A
TEDLER 1o F 5 0 &5 0 A b JB0RE A A FR A TEM ( Black et
al. , 2003) fil M257 ( Nasdala ez al. , 2008 ) Baés1E SRR g i
B RR IR IR B AL UG A i T 0 B B A AR .
XA AT R AR A DL B AR R 6 B S o b, LA
ot iw el Ak A R e S RE NI N WS R A

R 375 S 6 S S 0 B U AH B R BRI % L R
T B S AR UL 88 43 A, W0 20 HI W b3k 7 RS AR S PR
13WMS01-2 Z 41 6 445 3 4 SHRIMP U-Pb [F] 43 2 4F
W5, LA 13WMS01-1  13WMS02 FI 13TLO1-3 S 7 & st %)
%, BTN 13WMS01-1 ,13WMS02 H1 13TLO1-3 = {4 FF 5 (1
T , 347745 T A0 12 DUBR B AR 188 R B AR =5 A 4F i 4k
o BT LASEAR XS 13TLO1-1  13TLO1-2 F1 13TLO14 = {:4¢ 5 i3
TTRGMNE, R, 430 H{RiE 13WMS01-1,13WMS02 F1
13TLO1-3 = {4FHF A M 4 45

13WMSO01-1 ,13WMS02 F1 13TLO1-3 = {4k¢ 5 145 A CL
EUG L 4 =055 AR R AE CL B YRR BE R
AR IR N BB AS F RRAE , B o AR B TR S A, R Dy MY

FHEE A FERL 13WMSO1-1 45 A AR SEt w2 1 1~3 1 1
(& 4a-d) ,13WMS02 &5 47 iR K TEtb 2 1 ~4 ¢ 1([& 4e-
J),13TLO1-3 Eh A AR TELL A 2 0 1 ~3 1 1(E 4k-p) .
#i41 U-Th-Pb [w] i R I & 78 b 50 88 73R 5 h o iy
SHRIMP IT Y 8§ 5~ 4R £ BT A b 58 ji, ) 3 o i O Sk
Compston et al. (1984, 1992 ) Fl1 Williams (1998 ) , 7£ U & it
FErf, J iR AR HESS A1 TEM (25 4E 2 417Ma, Black et
al. , 2003) F1 M257 ( = 2 4 # & 561Ma, Nasdala et al. ,
2008 ) AT (3 2R S AE AR & 15 I 5 A7 Hh Y U Th 1 Pb
G, BOHE b B SR FF SQUID ( Ludwig, 2001) F1 Isoplot
(Ludwig, 2003 ) &5 , 1 FH S > Ph 3047 35 AR 1F

4.2 MELR

Z5 2R LI ZH S0 U I 20 (DA S0 I 200 ) VS50 R 2 B 2
FEA (13WMS01-1 1 13WMS02) 4% 47 U-Th-Pb [F]{iz £ il &
25 LR 2 FIE S B 6, XHRES 13WMSOL-1 2L T 20 4~
U-Th-Pb [ R 50 &, B 1 2A — 30 U-Pb 4E#8 (R 2 M
B 5) , HAF R AN AR L B o, 75 % BB s il A K F
95% , b 19 AECHE A (FEAEOE AL 1T IR 2R, T LA
S8R F LI R — Bk 5 A4 1Y B3 S R o 1483 =
13Ma, Tfi 3% 19 4~ 5 1™ Pb/* Ph 3 [ AF I 0 BCF- 2516
1484 +13Ma, " # 584 —%, FHAEM 13WMS02 3l 2 T 30
A~ U-Th-Pb [m] 7 25 5 (2 FIIE 6) , 45 2 R iz 4k A b
it ELA AN TR BE (RS B PR 25 2% - R I A 08 AN T R 2
M 2.9% 3 55. 9% , (H J2 2 TR B s VK TE — /A — &
b AR SIS N L8 s AR Y O 1487 + 16Ma, H
125 & LA BEM A 45 41 U-Phb AR BB AR 12 22V FEl N S8 4 —
5, R AR T X 55 2R 1 2 TR T B — YR Al ke
AR .

RIS ZH T2 (22 R VO 20 ) e H0 BE f e A 5 (13TLO1 -
3) A U-Th-Pb [RIAL 2 AT 45 A 0LF 2 FlEl 7, — 3L
T 22 M54 U-Th-Pb [A) o 2 8 5, o 7.1 Fn 12,1 A
HH S5 550 K I A 8 (E—— ] B W 8 5 A AR %, 1T 17.1.20. 1
22,1 BABR AR B A 5 R —— R IR 1 A i
B (4390 37. 1% 39. 8% F127.2% ) , B T iX 5 A4
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Fig.4 The cathodoluminescence images of dated zircons
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FNLRIY A8 AR Ry 1442 +22Ma, i B AT 197 Ph/2 Pb % i
AR IACT-P(E O 1439 + 14Ma, — #7015 22 Y5 Bl 4 58 & —
S, AR FHT Lo X BRI 2 |4 (R T A1) S — vk
L S0 A AR

5 Wi

H2 4 Oy 1A ] EL ) 1A A% AR G - G S o R T
b PO HARIIR B S a2 A R L 4 ) i o 4
PRAFE) TASBRARE o 7 S ] BL 51 T kv 2 1 25 3K 11 21 7%
) R BB A I B AR A g 41 SHRIMP U-Pb [a] fi2 %

AR ~ 1440Ma Fl ~ 1485Ma , 3 b5 7 45 3K 45 1% Gt 10 s o 1)
T b DABRRR EE 8y A 8 B R B A S A,
BELARAT T B Y R A A KRR A1 U-Pb AR % BRg
W2,

5.1 BEEBHEHKI AR RN ERERE

A Ay i L T R e B L R T B IR A 3R T, Bk
U 2 AR — R — P EL R 1 20 fiE22 70 ~ 80 4FAX,
MR T4 41 K-Arv AR % 1221 19 IE U FR R E 7 1010 ~
1200Ma( $h & 18,1977 ; T H A2 %, 1980 ; R 55, 1981 ) , Ak
([0 P = Al ATW AV 530 L SRV TR A0S 22 I P R R e S|
(1977) Fr 45 1 i ELF T AT 28 A1 1 K-Ar 4R % 1205 ~
1132Ma, 545 45 K M S 67 )™ F 58 o 3Lk 1 1010 ~
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F2 EIEZEILA(13WMS0L-1,13WMS02 ) F1gkue 4 (13TLO1-3 ) BERR S M s U-Th-Pb E AR NIE LR
Table 2 U-Th-Pb isotopic data of zircons from bentonite samples of the Wumishan Formation (13WMS01-1 and 13WMS02) and the
Tieling Formation (13TLO1-3) in Jixian County

206 Pb # U Th iﬁﬁzm( Ma) 206 Ph * /238 U 207 Pb * /206 Ph * 207 P}) * /235 U

8= **Phe Th/U AIEF W TPY e l%%

(%) (x107%) 206 pp, /238 207 pp,/2% p}, (%) & (%) WA (%) WA (%) AHR
13WMS01-1
1.1 425 28 115 182 1.64 1,568 =16 1,445 150 -8.5 0.2753 1.20 0.0909 7.70 3.450 7.70  0.151
2.1 0.22 30 134 168 1.29 1,504 +12 1,522 £26 1.2 0.2629 0.90 0.0947 1.40 3.433 1.60 0.547
3.1 0.58 37 175 268 1.58 1,393 +10 1,508 +34 7.6 0.2413 0.78 0.0940 1.80 3.127 2.00 0.394
4.1 0.30 64 288 413 1.48 1,477 9 1,476 £29 0.0 0.2574 0.64 0.0924 1.50 3.281 1.60 0.393
51 0.54 57 300 330 1.14 1,281 8 1,465 £43 12.6 0.2198 0.65 0.0919 2.30 2.785 2.40 0.275
6.1 0.28 32 141 245 1.80 1,503 =13 1,467 +31 -2.5 0.2626 10.00 0.0920 1.60 3.331 1.90 0.524
7.1 0.11 31 145 164 1.17 1,439 11 1,476 31 2.5 0.2501 0.88 0.0924 1.60 3.187 1.80 0.479
8.1 0.32 29 130 162 1.29 1,495 =12 1,536 =31 2.7 0.2610 0.92 0.0954 1.60 3.434 1.90 0.489
9.1 0.34 37 170 229 1.40 1,448 11 1,485 «£51 2.5 0.2519 0.86 0.0929 2.70 3.225 2.80 0.308
10.1 0.15 42 181 225 1.28 1,536 10 1,512 220 -1.6 0.2690 0.74 0.0942 1.00 3.493 1.30 0.581
1.1 0.32 34 150 177 1.22 1,513 =11 1,459 +24 -3.7 0.2645 0.82 0.0916 1.30 3.341 1.50 0.540
1221 0.26 31 134 164 1.27 1,541 =12 1,494 £27 -3.1 0.2700 0.87 0.0933 1.40 3.474 1.70 0.523
13.1 0.11 37 161 280 1.80 1,521 +11 1,481 +22 -2.7 0.2662 0.79 0.0927 1.20 3.401 1.40 0.554
14.1 0.35 37 166 234 1.45 1,468 =10 1,465 +30 -0.2 0.2558 0.79 0.0919 1.60 3.241 1.80 0.444
151 0.18 31 138 208 1.57 1,517 =12 1,441 £22 -53 0.2654 0.86 0.0907 1.20 3.321 1.40 0.592
16.1 0.28 40 177 288 1.68 1,493 =14 1,486 +24 -0.5 0.2605 1.10 0.0929 1.30 3.337 1.60 0.640
17.1 0.69 35 176 246 1.45 1,329 10 1,453 +43 8.5 0.2290 0.80 0.0913 2.30 2.883 2.40 0.333
18.1 0.29 31 145 207 1.47 1,441 =11 1,485 £25 3.0 0.2506 0.86 0.0929 1.30 3.209 1.60 0.544
19.1 0.56 27 122 138 1.17 1,475 =12 1,461 £39 -1.0 0.2571 0.92 0.0917 2.00 3.250 2.20 0.410
20.1 0.24 28 125 133 1.10 1,497 12 1,485 £23 —0.8 0.2613 0.92 0.0929 1.20 3.346 1.50 0.598
13 WMS02
1.1 027 73 630 48 0.80 815 £4 1,339  +21 39.1 0.1348 0.50 0.0860 1.10 1.598 1.20 0.411
2.1 0.32 58 459 669 1.51 877 £5 1,385 25 36.7 0.1458 0.58 0.0881 1.30 1.771 1.40  0.400
3.1 0.24 41 190 181 0.98 1,432 10 1,475 £23 2.9 0.2487 0.76 0.0924 1.20 3.168 1.40 0.536
4.1 0.11 59 423 413 1.01 963 £5 1,418 16 32.1 0.1612 0.57 0.0897 0.86 1.992 1.00 0.553
51 0.12 64 319 228 0.74 1,358 +8 1,463 18 7.2 0.2344 0.62 0.0918 0.92 2.966 1.10 0.558
6.1 0.11 58 456 436 0.99 889 £5 1,440 +18 38.3 0.1478 0.58 0.0907 0.92 1.848 1.10 0.533
7.1 0.09 62 302 217 0.74 1,38 +8 1,497 «18 7.3 0.2403 0.62 0.0935 0.96 3.096 1.10 0.545
8.1 0.14 63 457 451 1.02 959 £5 1,437  +18 33.3 0.1603 0.55 0.0905 0.93 2.002 1.10 0.511
9.1 0.20 54 512 361 0.73 741 +4 1,380 21 46.3 0.1218 0.56 0.0879 1.10 1.476 1.20 0.452
10.1 0.14 65 366 321 0.91 1,215 £7 1,468 17 17.2 0.2074 0.59 0.0920 0.90 2.632 1.10 0.547
11.1 0.07 66 397 390 1.01 1,138 +6 1,459 +14 22.0 0.1931 0.56 0.0916 0.76 2.438 0.94 0.593
12.1 0.46 80 426 389 0.94 1,268 =7 1,460 +23 13.2 0.2174 0.57 0.0916 1.20 2.746 1.30 0.423
13.1 0.20 50 293 257 0.91 1,173 =7 1,444 £20 18.8 0.1995 0.62 0.0909 1.10 2.499 1.20 0.505
14.1 0.08 71 378 277 0.76 1,276 +6 1,487 =15 14.2 0.2188 0.56 0.0930 0.78 2.805 0.96 0.580
151 0.12 43 474 365 0.79 653 +4 1,394 21 53.2 0.1065 0.58 0.0885 1.10 1.301 1.20 0.469
16.1 0.06 60 349 318 0.94 1,179 7 1,475 +16 20.1 0.2007 0.64 0.0924 0.86 2.556 1.10 0.597
17.1 0.16 69 423 348 0.85 1,116 =6 1,435 =18 22.2 0.1891 0.55 0.0905 0.92 2.358 1.10 0.513
18.1 1.74 70 384 462 1.24 1,226 12 1,428 £76 14.1 0.2096 1.00 0.0901 4.00 2.600 4.10 0.253
19.1 0.07 72 417 312 0.77 1,178 6 1,470 +19 19.9 0.2005 0.55 0.0922 1.00 2.547 1.10 0.480
20.1 0.16 69 487 371 0.79 977 £5 1,419 25 31.2 0.1636 0.54 0.0897 1.30 2.023 1.40 0.377
21.1 0.24 62 349 317 0.94 1,209 +7 1,474 21 18.0 0.2062 0.65 0.0923 1.10 2.625 1.30 0.510
221 0.32 37 454 588 1.34 581 £3 1,317 %34 559 0.0943 0.61 0.0851 1.80 1.105 1.90 0.326
23.1 0.15 59 354 282 0.8 1,135 +6 1,465 19 22.5 0.1925 0.59 0.0919 1.00 2.438 1.20 0.510
24.1 0.32 66 410 425 1.07 1,101 =6 1,477 £25 25.5 0.1862 0.58 0.0924 1.30 2.374 1.50 0.401
25.1 0.16 49 238 183 0.80 1,388 +8 1,456 =17 4.7 0.2402 0.68 0.0915 0.90 3.029 1.10 0.602
26.1 0.22 74 419 317 0.78 1,202 +6 1,546 +21 22.2 0.2050 0.58 0.0959 1.10 2.711 1.20  0.469
27.1 0.26 68 441 392 0.92 1,061 +5 1,430 20 25.8 0.1789 0.56 0.0902 1.00 2.225 1.20 0.470
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Continued Table 2
206 P}J * U Th %%Eﬁguﬁ?\( Ma) 206 Pb * /238 U 207 Pb * /206 P}J * 207 Pb * /235 0]
g e R e W% g R o B e
(%) (x107%) 206 pp, /238y 207 pp,/206 p}, E WE W{E LiEPS

FE(% ) (%) (%) (%)

28.1 0.07 48 228 202 0.92 1,412 +9 1,514 +£25 6.7 0.2449 0.71 0.0943 1.30 3.184 1.50 0.477
29.1 0.16 65 408 382 0.97 1,088 +6 1,451 +17 25.0 0.1839 0.56 0.0912 0.89 2.312 1.00 0.531

30.1 0.15 78 373 284 0.79 1,402 +8 1,449 16 3.3 0.2429 0.59 0.0911 0.86 3.051 1.00  0.565
13TLO1-3

.1 109 32 153 93 0.63 1,391 11 1,449 +48 4.0 0.2409 0.85 0.0911 2.50 3.026 2.60 0.323
2.1 1.16 50 249 187 0.78 1,349 +9 1,417 =46 4.8 0.2328 0.71 0.0896 2.40 2.876 2.50 0.283
3.1 0.05 40 184 116 0.65 1,470 +10 1,470 19 0.0 0.2561 0.78 0.0922 1.00 3.254 1.30 0.609
4.1 0.17 41 190 105 0.57 1,445 £10 1,439 +23 -0.4 0.2512 0.77 0.0906 1.20 3.140 1.40 0.540
5.1 0.69 47 217 129 0.61 1,442 +9 1,419 32 -1.6 0.2507 0.66 0.0897 1.70 3.100 1.80 0.371
6.1 0.25 76 390 254 0.67 1,314 +6 1,397 =17 6.0 0.2261 0.52 0.0887 0.89 2.763 1.00 0.507
7.1 0.96 47 134 214 1.65 2,195 15 2,190 £25 -0.2 0.4057 0.80 0.1370 1.50 7.660 1.70  0.480
8.1 0.96 54 264 165 0.65 1,362 +8 1,451 £36 6.1 0.2352 0.62 0.0912 1.90 2.959 2.00 0.309
9.1 0.46 33 149 87 0.60 1,458 +10 1,405 31 -3.8 0.2539 0.77 0.0891 1.60 3.117 1.80 0.426
10.1 0.72 49 217 146 0.70 1,484 +9 1,442 32 -2.9 0.2588 0.67 0.0908 1.70 3.238 1.80 0.374
1.1 0.70 41 193 109 0.58 1,420 +9 1,462 £34 2.9 0.2463 0.70 0.0918 1.80 3.116 1.90 0.362
12.1 0.24 25 106 173 1.68 1,552 +12 1,531 +28 -1.4 0.2722 0.89 0.0952 1.50 3.572 1.70 0.520
13.1 0.44 23 105 57 0.56 1,425 11 1,443 +36 1.2 0.2474 0.89 0.0908 1.90 3.098 2.10 0.422
14.1 0.95 51 244 153 0.65 1,389 +8 1,436 +37 3.3 0.2404 0.64 0.0905 1.90 2.999 2.00 0.315
15.1 0.19 35 162 113 0.72 1,443 £10 1,438 +21 -0.3 0.2508 0.74 0.0906 1.10 3.132 1.30 0.552
16.1 1.22 46 228 160 0.73 1,356 +8 1,443 45 6.0 0.2341 0.67 0.0908 2.30 2.932 2.40 0.272
17.1 0.33 62 504 377 0.77 857 +4 1,362 +22 37.1 0.1422 0.51 0.0871 1.10 1.706 1.20 0.413
18.1 2.32 39 182 112 0.64 1,413 +10 1,371 79 -3.1 0.2451 0.77 0.0875 4.10 2.960 4.20 0.185
19.1 0.93 43 220 140 0.66 1,314 +8 1,440 +37 8.8 0.2260 0.68 0.0907 2.00 2.827 2.10 0.327
20.1 1.00 86 558 187 0.35 1,052 +5 1,747 +27 39.8 0.1773 0.50 0.1069 1.50 2.612 1.60 0.314
21.1 1.88 38 192 97 0.53 1,311 +10 1,433 +65 8.5 0.2255 0.82 0.0904 3.40 2.809 3.50 0.235
22.1 0.38° 59 368 295 0.83 1,080 x6 1,496 +24 27.2 0.1841 0.55 0.0934 1.20 2.370 1.40 0.407
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Fig. 5 U-Pb concordia of zircons from the Wumishan Fig. 6 U-Pb concordia of zircons from the Wumishan
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Table 3  The newly clarified Mesoproterozoic stratigraphic chart in the northern margin of the North China Craton
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