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Abstract: Graphite deposits in China are widely distributed in ore-bearing khondalite series around the North
China Craton. The massive accumulation of graphite deposits from multiple sources has significant
implications for the palacoenvironment. Here, our compilation of previously published isotopic ages for the
Jingshan Group suggests a depositional age of 2.1-1.9 Ga. We also report new geochemical data, including
major elemental and C/O isotope data, and Raman characteristic frequencies for graphite ore and related
rocks from the Douya Formation, Jingshan Group in the Zhangshe mining area. The 8" C,., values of 8

gneiss samples ranged from —18.6%+—21.7%0, with an average of —20.7%,40.8%,. The 6" C,.., values for

arap
two diopside marbles were —16.3%: and —19.3%0. respectively. All the ¢ C,,,, values were slightly lower
than the average (—26%,+7%,) for the world’s organic matter. The §" C..;, and 6" O..,, values of four
diopside marbles were —8.9%-0.2%, and 12.5%-16.6%0, respectively. Raman microspectroscopy of graphites
showed that the highest rock temperature reached 700-800 °C. The above mentioned geochemical
characteristics indicate the carbon source of graphite mainly came from organic matter that subsequently
mixed with inorganic carbon (homogenization) to yield heavier carbon isotopes. And high temperature
metamorphism and fluid influence likely contributed to carbon homogenization. The occurrence of large
amounts of graphite deposits in the Paleoproterozoic, accompanied by stromatolite expansion, accumulation
of phosphorite deposits and perturbation of marine carbon cycles. suggests a flourishing of marine microbial

life and high rates of biological productivity and carbon burial during this period.

Key words: Jingshan Group; graphite deposit; C isotope
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Table 1 List of graphites and their sampling depths and geological characteristics from the Zhangshe graphite deposit
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78001-06 35 a e
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75001-08 46 ,
7S001-09 62 ,
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2.3 1112 HT MAT 253
) , ConFlo [, EA
,10 Cr, O, , Cu ,Ag/Co; 0,
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. . 950 °C, He 300 mlL/min,
Nikon Eclipse E200 0O, 175 mL/min, 3 s,
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, 18.4~20.7, 19.4, D 1338~3 241.6 cm™! , 2 454.2 cm ™',
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Table 2 Major elemental contents and 6" Cyp s 6 Cean, and 8% O for the Zhangshe graphite deposit
wy/%

01 Carap/ %0 8 Cears/ %0 8180/ %0
Si0;  TiO; Al O3 Fe;O; MnO MgO CaO Na,O KO P,0; LOI Total

7S8001-01  45.70 0.29 8.48 17.87 0.06 5.43 3.25 1.02 0.96 0.05 16.60 99.69 —20.7
75001-02  48.51 0.35 9.89 3.95 0.05 11.85 14.33 1.00 1.66 0.07 8.07 99.72 —21.5
7ZS001-03A 24.08 0.05 1.97 0.70 0.02 11.64 32.56 0.00 0.68 0.03 28.32 100.04 —16.3 —8.7 12.5
ZS001-03B 19.65 0.08 2.59 1.22 0.02 9.48 34.75 0.00 1.19 0.02 30.69 99.68 —19.3 —8.9 15.3
7ZS001-04  53.70 0.53 12.36 2.47 0.03 9.23 7.99 1.39 3.31 0.08 8.59 99.68 —20.4
7S001-05 51.68 0.40 11.38 3.97 0.03 9.54 11.38 1.87 1.91 0.07 7.14 99.36 —20.8
7ZS001-06  56.28 0.49 12.57 3.75 0.03 8.22 6.89 1.52 2.34 0.09 7.52 99.68 —21.7
7ZS001-07  64.04 0.78 16.83 6.72 0.07 3.56 0.88 0.92 3.12 0.04 2.35 99.31 —18.6
7ZS001-08  53.75 1.08 16.91 9.76 0.11 5.47 1.48 1.64 5.69 0.09 3.64 99.61 —19.7
7ZS001-09  53.38 0.46 13.07 4.49 0.03 9.12 7.06 1.90 2.68 0.08 7.47 99.72 —20.4
7ZS002-01  9.85 0.04 1.32 0.90 0.53 5.95 41.88 0.00 0.01 0.08 39.40 99.94 —1.1 15.4
7S002-02  10.54 0.03 0.59 0.00 0.05 8.05 41.84 0.00 0.06 0.02 38.90 100.06 0.2 16.6
3

Table 3 Raman spectral characteristics of graphite

D D G D 2D e e
D/G 2D 2D 2D 2D/G D D G G ( (

e Jemt Jem C O fem L FWHM () FWHM FWHM [13]) [34])

75001-04 1 1350 135901 1582.2 3393.0 040 27241 20917 765 1608216 0.62 387 590788 20 90 156.4 747 786
2 13541 93114 1583.6 18786 050 27241 13383 777 991181 071 408 417128 202 516419 738 780
313582 12929 15822 21902 059 27269 2049.2 695 140297.9 094  42.6 59790.8 189 600135 730 775
113172 1443 15822 32014 045 27269 20131 771 1482534 0.63 402 663802 19.6 852123 741 782

5 13527 16091 15822 3842.3 042 27228 22577 77.9 1728433 059 40 708658 19.8 102849 742 782

6 13513 16718 1583.6 3405.9 0.49 27269 2120.2 78.6 1633861 0.62 377 701795 207 959427 752 789

7 1350 1339.6 15822 3037.5 044 27269 27066 77.8 1310756 0.89 40 391603 19.8 68317.1 742 782

8 1348.6 15657 1582.2 4814.9 0.33 27283 32213 77.5 2065477 0.67 41 608807 19.3 117043 737 779

ZS001-06 1 13541 13453 1582.2 37260 036 27283 27297 74 197237 073 4L7 597617 194 89 668.1 734 777
2 13513 13417 1582.2 35855 037 27269 24497 752 178077.4 0.68 402 559847 186 102817 74l 782

3 13541 11962 1582.2 42452 028 27269 32416 725 2361021 076 412 504715 194 106 625 736 779

4 13541 13818 1580.8 41517 033 27269 2963.3 7L8 2052657 071 422 604716 189 921209 732 776

5 13501 1307.3 1583.6 3620.8 036 27241 25935 749 1757064 072 43.3 576661 19.8 99961 727 773

Z5002-01 1 13555 15804 1582.2 34444 046 27255 27884 712 1954831 081 423 703932 184 88021 732 776
2 13486 1613.8 1582.2 32860 049 27269 22482 76.1 1481643 068 403 71207 189 858332 740 781

1352.3 13988 15824 24509 042 27262 24542 752 1705586 072 408 59 6012 194 89 08L.4 738 780
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Table 4 Carbon isotope composition of Paleoproterozoic graphite and carbonate minerals on a global scale
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1 ) —24.4~—16.8 11 [4]
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( ) —24.4~—21.3 5
—20.1 1
( ) —21 1
—5.6~—0.4 11
2 2.1~1.9 Ga 0.8~—2.7 6 [6]
—26.6~—20.7 3
—26.8~—21.2 11
—18.2~—16.1 2
—24.5~—16.7 3
—22.9 1
—22.6~—14.7 2
—18.45 1
—18.22~—18.28 2
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