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Abstract The Jining Group, located in the Jining area, western Shandong Province, is covered by young sediments and was once
considered to be formed during the Early Palaeoproterozoic. Much attention was paid on the supracrustal rocks because of the discovery
of a huge banded iron formation ( BIF) through drilling and geophysical study in recent years. There were arguments about the
formation age and origin of the BIF. This paper reports SHRIMP U-Pb zircon ages for the metamorphic rocks of the Jining Group. A
pebble-bearing chlorite sericite phyllite sample has detrital zircons mainly of ~2.7Ga, with a grain with a believable age of 2. 61 +
0.01Ga. An upper intercept age of 2. 56 0. 02Ga was obtained for magmatic zircons from meta-felsic volcanic rock. These indicate
that the Jining Group was formed at the end of Neoarchaean, not Palaeoproterozoic, as thought before. In the North China Craton, BlFs
were mainly formed during the Late Neoarchaean. The Jining Group is different in rock association and metamorphism from the BIF-
bearing supracrustal rcoks in the Anshan, eastern Hebei and Wutai areas, but similar to ones in the Nanfen-Benxi area. This is
important for the research and exploration of Archaean BIF-type iron deposits in China.

Key words Jining Group; Neoarchaean; Felsic volcanic rock; BIF; SHRIMP dating; Western Shandong Province; North China
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Fig.1  Magnetic anomaly caused by the iron deposit of the
Jining Group in the Yandian area, Jining, western Shandong
Province (after Han et al. , 2008)

The Jining Group is > 1000m below the surface and is covered

uncomfortably by Cambrian and younger strata
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Fig. 2 Simplified lithology column of ZK301 drill in the

Yandian area, Jining, western Shandong Province
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Fig.3  Photography of drill cores of the Jining Group

Samples for SHRIMP U-Pb zircon dating were taken from those drill
cores. (a)-Pebble-bearing chlorite sericite phyllite ( S0844-1) at depth
of 1679m; (b )-Meta-felsic volcanic rock ( S0844-2) at depth of
1757m, showing a transitional relationship with magnetite chlorite

sericite phyllite
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Fig.5 Cathodoluminescence images of zircons from metamorphic
rocks of the Jining Group

(a, b)-Pebble-bearing chlorite sericite phyllite (S0844-1); (¢, d)-
Meta-felsic volcanic rock (S0844-2)

o & o B BB AT (8] 5a, b)), 5o AR, 7E 19
B4 VA T e A 22 I g B T T 19 AN S8, UL Th & fl Th/U FUAE
(o)A BRI 22 TR (S0844-1) RIS 240 (bh) - SPIIN 35 1070 ~1216 107015 x 1078 ~ 1191 x 107 f
AR T L (S0844-2) - (b)) -5 5 BE A 52 VbR R T O 0.44~1.26(F£ 1), HELHBAMFEANRBEESER, H
AT I B P O s (o) -F 6 BE R LP i 3, e T 2 Ph/2 P ARIRAE E ~ 2. TGa( [ 6a) . —AMEITIEFIZE H
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Fig.4  Photography of metamorphic rocks of the Jining Group

(‘a)-Pebble-bearing chlorite sericite phyllite ( S0844-1 ), showing BICHEURT R ERATHE AT (] Se) Rl 4
layering; ( b-h)-Meta-felsic volcanic rock (S0844-2): (b)-Quartz JCU S ARRAEHY . —LEg £ U TE LG TR AL DY B8R, ke
phenocryst with embayed boundary and wavy extinction, please note its REFARNE (B 5d) ARARIS 5308 s Ao ] AT oK
right-down side still shows smooth boundary; (¢ )-Quartz phenocryst W o 7E 21 BES A L REAT T 24 AR S0, BR 18,1 4k
with smooth boundary, break quartz grains in its left-down portion show (U=32x10 - , Th=3x10 - , Th/U =0.09) , HA¥HE A
unsmooth boundary, with wavy extinction; ( d)-Quartz phenocryst U.Th &&H Th/U HAE 23 5K 47 x 10 2370 x107° 19 x
mylonitized, showing wavy extinction; ( e )-Euhedral plagioclase 107% ~260 x 10 ’67’}:[] 0.33~0.73(F 1), RO
phenocryst showing pressure shadow; (f)-Two euhedral plagioclase FUFLFEe  Je bt E A R 5 NEUR S (2.1, 12.2, 16. 1,
phenocrysts linking together; (g) -Plagioclase phenocryst aggregate with 17.1,19.2) , Fi A 503 i M il A — 3 48 19 b 32 AR IS
pressure shadow structure; ( h )-Euhedral plagioclase phenocryst 2561 = 15Ma ( MSWD = 1.4) . 7 A~ 5530 1% F1 28 (10 B 42 o
replaced by calcite, deviant high interference color is due to the thin (6. 1,71, 121, 14.1, 18.1, 19.1, 21.1) éétljzm Ph/2 Pl
IACE- B4 S 2561 £24Ma (MSWD =1.6) . 5 EAZRAR
WA, (HiR2ZET R—2k, 1) 2561 +15Ma fE K IEF A 1L

5.2 TRRKIEBUN LA (S0844-2)

section being too thick. Cross-polarized light. Q-quartz, M-magnetite,

Ca-calcite, Pl-plagioclase, Ser-sericite, Chl-chlorite
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Fig.6  Concordia diagrams of SHRIMP U-Pb data for zircons from metamorphic rocks of the Jining Group

(a)-Pebble-bearing chlorite sericite phyllite (S0844-1) ;

(b) -Meta-felsic volcanic rock (S0844-2)

®1 BAFTHERERA SHRIMP U-Pb i
Table 1  U-Pb data for zircons from metamorphic rocks of the Jining Group in western Shandong Province
206 pp,

Sp()t U . Th . 232 Th 206 Pb; 207 Pb # £% 207 Pb * L% 206 Pb * £9% err W 207 Pb/ZOG Pb DiSCOI’dﬂ]’ll

(x107%) (x107%) 28y (x10°%) 2ph* By By corr Age(Ma) (%)

Age(Ma)
FRER IR & T BUE (S0844-1)
1.1 158 148 0.97 68. 8 0.1753 0.76 12.23 1.2 0.5059 0.97 .786 2639 +21 2609 =+13 -1
2.1 86 46 0.56 38.2 0.1904 0.83 13.56 1.4 0.5166 1.1 .806 2685 +25 2745 =14 2
3.1 362 441 1.26 99.3 0.1749 0.55 7.668 0.97 0.3180 0.80 .826 1780 =12 2605 =+ 9 32
4.1 89 76 0. 88 35.3 0.1815 1.2 11.48 1.7 0.4587 1.2 .699 2434 +24 2666 +20 9
5.1 145 106 0.76 65.7 0.1856 0.65 13.42 1.2 0.5247 10 .837 2719 +22 2703 =11 -1
6.1 145 158 1.12 67.0 0.1864 0.75 13.78 1.3 0.5362 1.0 .807 2767 =+23 2710 =12 -2
7.1 113 63 0.58 51.5 0.1834 0.86 13.31 1.4 0.5262 1.1 .790 2726 +25 2684 =14 -2
8.1 67 35 0.55 30.6 0.1826 1.1 13.40 1.7 0.5325 1.3 .777 2752 +30 2676 =18 -3
9.1 197 123 0.65 82.4 0.1857 0.57 12.43 1.1 0.4856 0.96 .859 2552 +20 2705 =+ 9 6
10. 1 35 15 0.44 16.5 0.1886 1.4 14.13 2.3 0.5434 1.8 .778 2798 40 2730 =24 -2
11.1 78 50 0. 66 32.3 0.1758 1.8 11.51 2.3 0.4750 1.4 .601 2505 29 2613 +31 4
12. 1 36 23 0.65 15.2 0.1810 2.5 12.07 3.3 0.4840 2.1 .645 2544 +44 2662 =42 4
13. 1 38 24 0. 65 17.2 0.1779 2.4 12.67 3.0 0.5167 1.8 .597 2685 +39 2633 40 -2
14.1 73 44 0.62 31.0 0.1841 1.2 12.50 1.8 0.4925 1.3 .734 2581 +28 2690 =20
15.1 124 125 1.04 55.5 0.1865 0.65 13.46 1.3 0.5236 1.1 .857 2714 +24 2711 =+11
16. 1 201 150 0.77 66.9 0.1836 0.69 9.770 1.2 0.3862 0.95 .807 2105 +17 2685 =12 22
17.1 1216 1191 1.01 144 0.1223 0.69 2.315 1.0 0.1373 0.75 .735 829 6 1989 =12 58
18. 1 440 442 1.04 123 0.1751 0.53 7.852 0.98 0.3252 0.82 .837 1815 =+13 2607 =+ 9 30
19.1 138 93 0. 69 52.1 0.1774 1.0 10.68 1.5 0.4367 1.1 .714 2336 21 2629 17 11
AR BE UK 1A (S0844-2)

1.1 278 96 0.36 107 0.1680 0.62 10.32 1.1 0.4456 0.88 .815 2376 +17 2538 =10 6
2.1 295 140 0.49 83.5 0.1622 0.66 7.348 1.1 0.3287 0.88 .796 1832 =14 2478 =11 26
3.1 328 155 0.49 121 0.16738 0.56 9.90 1.1 0.4291 0.97 .866 2302 +19 2531 =+9 9
4.1 234 93 0. 41 87.6 0.1665 0.71 9.97 1.2 0.4341 0.92 .790 2324 18 2523 12 8
5.1 301 118 0.41 103 0.1657 0.70 9.05 1.1 0.3963 0.87 .775 2152 =+16 2514 =12 14
6.1 91 64 0.73 37.7 0.1715 0.79 11.41 1.4 0.4826 1.2 .835 2539 25 2572 13 1
7.1 91 59 0. 68 38.6 0.1748 1.3 11.89 1.8 0.4933 1.2 .690 2585 +26 2604 =21 1
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Spot U . Th_() % 2°6Pb7* 2071)bf Lo 27ph ¢ v 206pp* vo O 2;:13) 27ph/2% Pl Discordant
(x107%) (x107%) 28U (x1079) 2%ph* =y 28y corr Age(Ma) (%)
Age(Ma)
8.1 127 53 0.43 48.2  0.1650 1.3 9.97 1.6 0.4385 1.0 .639 2344 =20 2507 =21 6
9.1 369 174 0.49 121 0.16218 0.62 8.393 0.98 0.3755 0.76 .773 2055 =13 2478 =10 17
9.2 47 19 0.42 17.6  0.1681 1.4 10.07 2.1 0.4344 1.6 .739 2325 =30 2539 =24 8
10. 1 276 98 0.37 97.3  0.16771 0.48 9.475 0.93 0.4098 0.79 .851 2214 +15 2535 + 8 13
11.1 358 116 0.33 124 0.1659 0.92 9.20 2.0 0.4022 1.8 .888 2179 %33 2516 =15 13
12. 1 63 46 0.75 27.3  0.1672 1.8 11.65 2.6 0.5053 1.8 .715 2637 =40 2530 %30 -4
2.2 273 116 0. 44 80.1 0.1615 1.2 7.54 1.5 0.3385 0.99 .648 1880 =16 2471 =20 24
13. 1 221 106 0.50 77.2  0.1627 0.95 9.10 1.5 0.4055 1.1 .758 2194 +20 2484 16 12
4.1 250 87 0.36 102 0.1684 0.83 10.99 1.3 0.4733 1.0 .780 2498 =22 2542 =14 2
15.1 151 49 0.33 50.7 0.1625 1.3 871 2.4 0.3888 2.1 .856 2117 +38 2482 =21 15
16. 1 370 260 0.73 92.8  0.1631 0.90 6.559 1.3 0.2917 0.92 .712 1650 =13 2488 =15 34
17.1 350 217 0. 64 106 0.1620 0.92 7.82 1.3 0.3501 0.94 .715 1935 =16 2476 =16 22
18.1 32 3 0.09 14.4  0.1694 2.4 12.12 3.5 0.519 2.5 .725 2695 =56 2552 %40 -6
19.1 50 22 0.45 22.7 0.1651 2.5 11.94 3.2 0.525 2.1 .638 2719 =46 2509 =42 -8
19.2 284 123 0.45 77.3  0.1672 1.2 7.24 1.6 0.3141 1.0 .642 1761 =15 2529 +20 30
20. 1 157 110 0.72 59.6  0.1647 1.7 10.04 2.7 0.4419 2.0 .766 2359 =40 2505 %29 6
21.1 59 38 0.67 26.1 0.1708 1.7 12.10 3.6 0.514 3.2 .885 2673 =70 2565 =28 -4

T Ph ™ AR UR PR D A1

IR,

6 Mg

(1) GRAB = THUE (S0844-1) T8 85 A A B AE , — A~
T A AT (0™ Ph/ 2 Ph AR W B 4 2. 61 0. 01Ga,
PR T 55 TREA I KTE I (UTRR) B, 728 o B o ok
(S0844-2) A B ATAFEY 2. 56 0. 02Ga, 25 H T TFHEM
TEREH . BE T RO LT RO AR, A2 AR i T
LAY

() TEETE, A TS G RIS H R n &R
TERCT R AR (2. 75 ~2.7Ga) (& [EAL, 1996 5 E it
£ 2008 ; Wan et al. , under review) , | BLIR S H T Am 21
TR A RE it — i G R AR I s e 19]) (Wan er
al. , under review) . T T HEIE LA BB 12 , & PO L IX A
TEFR AR (2.6 ~2.5Ga) KFem R4 T & ZEH
TR 3R IR A AR TR A B OB R R A A Al
PR K LI 2 K 5 % L A R A DN A A T B
s W BUIRUE A i, BT REAIS IS RS Al A AR
AR T AT AR AE AE B 0 X 5o 3% 77 B 5 2% LU 25 0 1) 2 fh
KRIEAERE B, FHRERIR A = THUE (S0844-1) [ B
BEAARIB AR T AE ~ 2. 7Ga, FRWH A FC A 1 28 L B e
< Bt A ] BESE DT TR B DU 1) R B IX

(3) BFTREIE AT i 5 , 28 W A2k v hr il i Rk
A FEIE TR A, R TR, 5A63E
AR 55 va P38 A 22 1), A db s b 50 A4 758 a0 1) IR 7

BIF A RH A MR85 ARk gl I 75 1) /R 714
(IR, 19845 L IR ANTE AR 42,1994 ), H LR 8R4 3.
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