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Fig.1 Tectonic position (a), schematic geological map (b) and NW-SE cross section (c) of the Honghuaerji scheelite deposit (Fig. a

after [3]; Fig.b and c after reference@)
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®1 AEREQBHT T K Sr-Nd-Pb-Hf B H MK RECLE
Table 1 Sampling positions for Sr—Nd—Pb—HTf isotope test in the Honghuaerji sheelite deposit

s it PRI H PREEACH
HH4309-157 Sr-Nd-Pb-Hf [F]{/ % ZK4309 ] 820~1168 m Z [Alff] 1070 m 4k
HH4309-158 Sr-Nd [F47 % ZK4309 1970 m 4k
ARG e B e )
HH5503-32 Sr=Nd [H47 5% ZK5503 [ 440 m 4k
HH4309-144 Pb [H]47 ZK4309 17 620 m 4k
HH2704-12 Sr-Nd-Pb-HI [d]{ % ZK2704 [f) 63~163 m . ] fl 99 m 4b
HI4318-01 ) . Sr=Nd A7 5 ZK4318 [ 96 m &b
IR KA
HH5506-50 Pb [A] {7 %5 ZK5506 (1) 387 m 4k
[H4318-03 Pb [A{7 % ZK4318 (1) 182 m 4k
HH5503-01 , Sr=Nd-Hf [d]{ % 7K5503 (1) 64~333 m 2 [l 112 m 4k
At
HH4309-146 Sr-Nd [d)f7 % 7K4309 1 662 m 4k
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Fig.2 Photographs and photomicrographs of the three ore-bearing granites in the Honghuaerji scheelite deposit
a-Pink monzogranite; b—Gray monzogranite; c-Quartz monzonite; d—Inclusions in gray monzogranite; e-Inclusions in pink monzogranite; f~Pink
monzogranite; g—Gray monzogranite; h-Quartz monzonite; i-Zoning texture of plagioclase in pink monzogranite; j—Perthite in pink monzogranite;
k-Sericitization of plagioclase in gray monzogranite; I-Feldspars and biotites as inclusions in quartz from quartz monzonite; Qtz—Quartz; Bt-Biotite;
Pl-Plagioclase; Pth—Perthite; Kfs—K~-feldspar; Chl-Chlorite
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Table 2 Rb—Sr and Sm—Nd isotopic data and some major parameters of ore—bearing ganites in the

Honghuaerji scheelite deposit

WALt =K AE A R KA Fioe — KA
ST H
HH4309-157 HH4309-158 HH5503-32  HH2704-12 HH4318-01  HH5303-01 HH4309-146
Rb/10°¢ 104 102 123 131 88 102 113
Sr/10° 224 254 153 118 206 £0 367
Sm/10° 583 532 430 5.10 4.07 5.34 5.17
Nd/10° 292 276 193 239 182 293 29.4
YRb/*°Sr 1.3437 1.1657 2.3305 3.2056 12336 0.7029 0.8920
TSy Nd 0.1205 0.1167 0.1349 0.1290 0.1352 0.1104 0.1064
YIS1/*°sr 0.708659 0.708217 0.711177 0.7133  0.708327 0706549  0.707140
+20 (mean) 0.000007 0.000006 0.000003 0.000003  0.000005 0.000003  0.000007
SNd/Nd 0.512659 0.512648 0.512692 0512651 0.512703 0512694  0.512684
+2¢ (mean) 0.000002 0.000003 0.000002 0.000005  0.000002 0.000004  0.000003
(" sr/*sr), 0.70524 0.70525 0.70525 070514 0.70519 0.70476 0.70487
("*Nd/"Nd), 0.51252 0.51251 0.51253 051250  0.51254 0.5125 0.51256
Fsmma -0.39 -0.41 -0.31 -0.34 031 -0.44 046
ena(0) +0.4 +02 +1.1 +0.3 +1.3 +1.1 +0.9
ena(t) 02 20 25 +1.8 +2.7 +3.1 +3.0
Tiy/Ma 806 792 889 901 871 676 665
Typm/Ma 790 800 764 818 747 715 723

H ¢ (VSt/Sr) cuur=0.7045, ("Rb/*Sr)°

A w=1.42x10"/a, 1 s»=6.5x10"/a,t= 179 Ma,
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Fig. 3 (Sr/*Sr); — & wi(t) (a) and & na(t) — 7(b) diagrams of ore—bearing granites in the Honghuaerji scheelite deposit
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Table 3 Pb isotopic data and some major parameters of K—feldspars selected from monzoganites in
Honghuaerji scheelite deposit

/f“r{ % %“F% ﬁ{ 2()GPUZ(HPb 207 Pb/.’()-’l Pb 208 Pb/.’ ()4Pb 2[)()Pb/2()7pb nw ) Th/U
HH4309-157 o 18.263 15.512 38.004 1.18 931 473 361
WA KA
HH4309-144 18276 15.507 38.015 1.18 9.30 34.66 361
HH2704-12 18.258 15.508 37.994 1.18 9.30 3468 361
HH5506-50 KEAE KA 18274 15.512 38.017 1.18 931 473 361
HH4318-03 18.265 15.509 38.018 1.18 9.30 75 362
W IR E B 25U2Pb s o M IRACINSE AY 2 Th/”™Pb.,
159 100
39.5 |
15.7 - C 390
. '/»—’
_— . 38.5
. P
§ / — 5 38.0
B ss b T 0 S
§ — A g 375
X — .
L7 / / 37.0
15.3 % / 265
/ 36.0
151 K : 35.5
15.5 165 17.5 18.5 19.5 20.5 15.5 165 17.5 18.5 19.5 20.5
206pp/204ph 206pp/204ph

Pl 4 ZLAE IR B BT PR — A AE A AT P [l a7 2R 2H i1 g (11 il ] 1541 3)
A—3u ; B—i& (L s C— LT D— Fse
Fig. 4 Pb isotopic diagrams of selected K~feldspar from monzoganites in the Honghuaerji scheelite deposit (symbols as for Fig. 3)
A-Mantle; B-Orogene; C—Upper Crust; D-Lower Crust
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Table 4 Lu—Hf isotopic data and some major parameters of zircons from ore—bearing granites in the Honghuaerji
scheelite deposit

ks tMa  'SYb/UTHE  Lu/THE  VSHE/TTHE 20 (HE/HE,  eud0)  end®  Tome Towe  fowrr
HH4309-157, KL —KALK S
HH4309-157-1 17966 0.052408 0.001361 0282896  0.000013 0282891 4.4 82 509 702 -096
HH4309-157-2 17878 0.039437 0.001058 0282868  0.000014 0282864 3.4 72 545 763 097
HH4309-157-3 17946  0.064328 0.001658 0282912 0.000013 0282906 5.0 87 490 668 -095
HH4309-157-4 179.18  0.079820 0.002062 0282948  0.000016 0282941 6.2 99 443 589 094
HH4309-157-5 179.56  0.067523 0.001757 0282959 0.000015 0.282953 6.6 104 424 56 095
HH4309-157-6 180.56  0.056515 0.001374 0282844 0000017 0282839 2.5 63 584 819 096
HH4309-157-7 179.18  0.049724 0.001238 028296  0.000016 0282902 4.7 85 494 678 -096
HH4309-157-8 17896  0.101719 0.00259% 0282946  0.000020 0282937 6.2 98 453 58 092
HH4309-157-9 17989 0.055840 0.00139 0282860 0.000013 0282855 3.1 69 561 78 096
HH4309-157-10 17951 0.056137 0.001397 0282815 0.000018 0282810 1.5 53 626 8% 096
HH4309-157-11 17864 0.052593 0.001356 0282936  0.000016 0282931 5.8 96 452 612 096
HH4309-157-12 178.18  0.057389 0.001496 0282918 0.000014 0282913 5.2 89 480 6%  -095
HH4309-157-13 179.18  0.074204 0.001999 0282915 0.000017 0282908 5.1 88 491 66+ -094
HH4309-157-14 17675 0.046448 0.001270 0282821  0.000015 0282817 1.7 55 615 873 096
HH4309-157-15 1922 0.061576 0.001795 0282863 0.000014 0282857 3.2 69 563 780 095
HH4309-157-16 180.64  0.075344 0.002053 0282838  0.000033 0282831 2.3 6.1 604 838 094
HHA4309-157-17 18041  0.067616 0.001817 0282951  0.000013 0282945 6.3 101 436 580 095
HH4309-157-18 180.79  0.062192 0.001682 0282912 0.000014 0.282906 5.0 87 491 667 -095
HH4309-157-19 180.94  0.069127 0.001750 028299  0.000014 0.282903 4.8 86 496 674 -095
HH4309-157-20 17780 0.041347 0.001106 0282813 0.000014 0282809 1.4 52 624 889 097
HH4309-157-22 179.18  0.080038 0.002047 0282888 0.000017 0282881 4.1 78 531 725 094
HH4309-157-23 17997  0.055669 0.001422 0282919  0.000016 0282914 5.2 90 477 6% 096
HH4309-157-24 1833 0.053974 0.001410 0282931  0.000014 0282926 5.6 94 460 62 096
HH4309-157-25 17840  0.051287 0.001346 0282898  0.000013 0282894 4.5 82 506 6% -096
HH2704-12, R A0 KL KA
HH2704-12-1 17885  0.062700 0.001705 0282875  0.000016 0.282869 3.6 74 545 IR 0095
HH2704-12-2 17831 0.051077 0.001269 0282857  0.000014 0282853 3.0 68 564 7% 096
HH2704-12-3 17855  0.067843 0.001674 0282884  0.000018 0282878 4.0 77 531 7R 0095
HH2704-12-4 179.12  0.061396 0.001571 0282868  0.000019 0282863 3.4 71 553 767 0095
HH2704-12-5 17865 0115322 0.003733 0282854 0.000114 0282842 2.9 64 608 815 089
HH2704-12-6 17821 0.059042 0.001575 028289  0.000018 0282864 3.4 72 551 765 095
HH2704-12-7 180.05  0.060226 0.001518 028295  0.000016 0.282900 4.7 85 499 68 -095
HH2704-12-8 17886 0.068165 0.001773 0282821  0.000016 0282815 1.7 55 624 875 0095
HH2704-12-9 17846  0.072448 0.001885 0282754  0.000016 0282748 06 31 723 1028 094
HH2704-12-10 17783 0.060479 0.001588 0282863 0.000016 0282858 3.2 69 560 79 0095
HH2704-12-11 17778 0.070901 0.001904 0282895  0.000017 0282889 43 80 518 709 -094
HH2704-12-12 17820 0.041958 0.001185 0282866  0.000013 0282862 3.3 71 550 769 096
HH2704-12-13 17908 0.120049 0.003365 028298  0.000019 0.282897 4.8 83 520 6% -090
HH2704-12-15 180.57  0.067295 0.001774 028290  0.000015 0282894 4.5 83 509 695 -095
HH2704-12-16 17757 0.12198 0.003158 0282926  0.000016 0282916 5.4 90 490 648 090
HH2704-12-17 17934 0.055690 0.001446 0282889  0.000014 0282884 4.1 79 521 718 096
HH2704-12-18 18036  0.064798 0.001586 0282882 0.000013 0282877 3.9 77 533 735 0095
HH2704-12-19 17647 0.037022 0.000932 028294  0.000013 0282901 4.7 84 492 68 097
HH2704-12-20 17852 0.056750 0.001362 0282886 0.000015 0282881 4.0 78 524 725 096
HH2704-12-21 180.01  0.103559 0.002486 0282945 0000020 0282937 6.1 98 453 59 0093
HH2704-12-22 17857 0.059698 0.001443 0282887  0.000013 0282882 4.1 78 524 723 096
HH2704-12-23 17882 0.056897 0.001405 0282934 0000014 0282929 5.7 95 456 616 096
HH2704-12-24 179.10  0.066887 0.001639 0282884  0.000012 0282879 4.0 77 531 731 0095
HH2704-12-25 18177  0.065383 0.001657 0282853 0.000014 0282847 2.9 67 576 800 095
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HH5503-01, A% &7
HH5503-01-1 17944 011881 0.003027 0283048  0.000021 0283038 9.8 133 305 369 091
HH5503-01-2 17987  0.077423 0.002247 028292  0.000023 0.282954 6.7 104 425 5% 093
HH5503-01-3 18006  0.318041 0.007625 0282985  0.000029 0282959 7.5 106 459 541 077
HH5503-01-4 180.05  0.035396 0.000953 0282920  0.000015 0282917 5.2 91 470 64 097
HH5503-01-5 18156 0.055083 0.001418 0282934  0.000014 0.282929 5.7 95 456 615 096
HH5503-01-6 17995  0.099799 0.002751 0282919  0.000017 0282910 5.2 88 495 660 092
HH5503-01-7 17905  0.146625 0.004540 0283041  0.000023 0283026 9.5 129 330 397 086
HH5503-01-8 17790 0.060062 0.001421 0282835  0.000013 0282830 22 60 598 84 096
HH5503-01-9 17930 0.080757 0.002040 0282910  0.000013 0.282903 4.9 86 499 675 094
HH5503-01-11 17833 0.098121 0.002975 0282884  0.000020 0282874 4.0 75 551 74 091
HH5503-01-12 180,02  0.059929 0.001612 0282829  0.000015 0282824 2.0 58 609 85 095
HH5503-01-14 180.11  0.306203 0.008714 0283096  0.000035 0283067 115 144 277 303 074
HH5503-01-16 17849  0.073582 0.001921 0282886  0.000014 0.282880 4.0 77 532 729 094
HH5503-01-17 17875 0.340581 0.00909% 0282885  0.000024 0282855 4.0 68 663 78 073
HH5503-01-18 17861  0.073266 0.001928 028281  0.000012 0282855 3.1 68 568 78 094
HH5503-01-19 17961 0.071830 0.001886 0282%6  0.000011 0.282940 6.2 99 444 5% 094
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Fig.6 Hf isotopic compositions of zircons from ore-bearing
granites in the Honghuaerji scheelite deposit (symbols as for
Fig. 3)

PN 5 iy R 22 0 v B DX A 7 Bl 2% I 39 Al 43 e

AL PR AR S PR T X MR TR T AR X =B 2
FIRRD MR o 5 Z R R, DXt 4]

RSAKREFIBERBX=ELE BT HETEY RNRT FH

Table 5 Ore—forming ages of the main ore deposits in central-northern Da Hinggan Mountains in the period from Triassic to

Early Jurassic

W RS W IR AR MRER MR 7% A /Ma ORI
JAVA {EixiEr LA-MC-ICP-MS %57 U-Pb  234.39+0.57 &3E4%, RREWRE
JURI 230.6+1.8
RN KBTS LA-MC-ICP-MS 4577 U-Pb
230.5+4.4 K%, RERBFR
FEAIT Re-0s ZEHT 28 228.743.1
el e NEBEY:  LA-MC-ICP-MS %5/ U-Pb  202.4+5.7 151]
BEALEIHINAR 0L RS G U-Pb 183.3+0.6
KA BEE
44 Rb-Sr 251625 183.9+1.0 [58]
ot K Ar ik 183.5+1.7
FEERT Re-Os %5 4 178+10 [59]
CKAERBREY: LA-MC-ICP-MS %5/ U-Pb  178.140.6
[60]
FEEH Re-0s Z5IF £k 177.442.4
ALAEIR R KL 179.240.5
N i o REAE_KAERE LA-MC-ICP-MS %if7 U-Pb  179.0£0.6 RN, RIETH
SR TSR
AR KA 178.6+0.7
I Re Os Z5I1 £k 176.8+2.2 [61]
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Sr—-Nd-Pb-Hf isotopic characteristics of ore—bearing granites in the
Honghuaerji scheelite deposit, Inner Mongolia

GUO Zhi-jun"’, LI Jin-wen', HUANG Guang-jie’, GUAN Ji-dong*, DONG Xu-zhou’,
TIAN Jing"’, YANG Yun—cheng', SHE Hong—quan', XIANG An-ping', KANG Yong-Jian'

(1. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of Geological
Sciences, Beijing 100037, China; 2. State Key Laboratory of Mineral Processing Science and Technology, Beijing General Research
Institute of Mining and Metallurgy, Beijing 100160, China; 3. Inner Mongolia Geological Prospecting Co., Ltd., Hohhot 010020,
Inner Mongolia, China; 4. Inner Mongolia Sixth Geological and Mineral Exploration Institute, Hailar 010020, Inner Mongolia,
China; 5. School of Earth Science and Mineral Resources, China University of Geosciences, Beijing 100083, China)

Abstract: A study of whole-rock Sr—Nd isotopes, Pb isotopes of K—feldspar and Hf isotopic compositions of zircons from the ore—
bearing granites in the Honghuaerji scheelite deposit was carried out in this paper. The results show that the average (St/**Sr); ratios
of pink monzogranite, gray monzogranite and quartz monzonite are 0.70525, 0.70517 and 0.70482 respectively, displaying a
decreasing trend; however, the average ew(t) values are +2.2, +2.3 and +3.1 respectively, exhibiting an increasing trend. The Pb
isotopic compositions of K-feldspar samples selected from pink and gray monzogranites are relatively uniform, with the **Pb/**Pb
ratios ranging from 18.258 to 18.276, *"Pb/**Pb ranging from 15.507 to 15.512 and **Pb/**Pb ranging from 37.994 to 38.018. The
eudt) values of zircons from the three samples are +5.2—+10.4, +3.1-+9.8, +5.8—+14.4 respectively. The Sr—Nd—Pb—-Hf isotopic
compositions show that the granites—forming materials might have been derived from a depleted mantle during Neoproterozoic. The
quartz monzonite was likely the inclusion which was a product of magma mingling. The regional tectonic analysis indicates that the
magma resources were probably related to the interaction between the ocean plate and the upper mantle during the closure of Paleo—
Asian Ocean before Mesozoic Era; and after the disappearance of Mongolia [1 Okhotsk marine trough, the compression tectonic
setting that had resulted from the collision of plates triggered the partial melting of the resources in early Jurassic epoch.

Key words: Honghuaerji; scheelite deposit; granites; zircon Hf isotope; Sr—Nd-Pb isotope; Paleo—Asian Ocean; Mongolia—Okhotsk

Ocean; upper mantle
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