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Zircon U-Pb ages and Hf isotopic characteristics of mineralized porphyries
in the Mordaoga area, northern-central Da Hinggan Mountains, and their
metallogenic significance
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Abstract: Granitoids are developed in Mordaoga area of Eerguna block, northern-central Da Hinggan Moun-
tains. On the basis of granite batholith, the Taipingchuan porphyry Mo-Cu deposit was discovered. Metallogenic
host rocks are granite porphyry, granodiorite porphyry and granodiorite, which are characterized by high-K calc-
alkalic series, adakite magmatic affinity and slightly negative anomalies of Eu. In order to study the ages and
sources of the mineralized porphyry and the relationship between the intrusive body and the Taipingchuan por-

phyry Mo-Cu deposit, zircon this paper reports U-Pb ages and Hf isotope characteristics of granite porphyry and
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granodiorite porphyry related to the porphyry molybdenite deposit. LA-ICP-MS zircon U-Pb dating results re-
veal that the Taipingchuan mineralized porphyries have ages of 183.6 Ma, 193.7 Ma and 199.1 Ma, suggesting
that granitoids were formed in early Jurassic and might stand for magmatic intrusion activities related to the clo-
sure of Mongolia-Okhotsk Ocean. Zircon Hf isotope characteristics indicate that three mineralized porphyry sam-
ples have zircon eHf (¢ )values ranging from —3.2 t0 0.4, —3.1t0 1.8 and —3.7 to — 1.1, with model ages
of 1322 Ma, 1276 Ma and 1 394 Ma respectively, implying that magma originated from the crustal growth and
accretion of Meso-Neoproterozoic. Combined with previous zircon Hf isotope data obtained from Eerguna block,
the authors hold that crustal growth and accretion took place in Meso-Neoproterozoic, and partial melting oc-
curred in early Jurassic and resulted in the formation of granitic magma and mineralization in Eerguna block. The
Taipingchuan mineralized porphyries are comparable with Wunugetushan porphyry in that they have similar tec-
tonic setting, geochemical characteristics and ages of the host porphyry. It is thus inferred that the ore-forming
age of the Taipingchuan porphyry molybdenite deposit should be 195 to 180 Ma.

Key words: Taipingchuan porphyry molybdenite deposit; zircon U-Pb age; HIf isotope; northern-central Da

Hinggan Mountains
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Fig. 1 Sketch geologic map of the Taipingchuan por
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Fig. 2 Core and microphotograph of the Taipingchuan porphyry molybdenite deposit
a—1501 #fL 96 m AL IEA : ¢—1902 £ L 295 m TR KIS e—2301 85912739 m AMAER A bod f—ESWOL
BHMER: QA% P8KA: B Enf
a—granite porphyry of drill hole 1501 at 96 m: c—granodiorite porphyry of drill hole 1902 at 295 m: e—granite porphyry of drill hole 2301

at 273.9 m: bs d» Fphotographs of the porphyry Ccrossed nicols): Qz—quartzs Pl—plagioclase; Bir—biotite

Pk H T A F NS R ESFL A 5 BRI 4080 IR v 4R
R R B YIRS B85, 43 5 o8 16 X N K B
A (TP818) AL K BE A (TP820. TP848) -

3 ik

TR AN HE FAL M 3 PR s 2 ECE
IE NVERET R B L A BT 8 5 07 B, R B
F0E A R Pk AR Biar b4 s s 7= JR) iR 4 S 56 =
T B A TR G CCL) BB AE i B R 2% ot 1
55 B B ST H T ER AT S8 5 5 A TR
B RURL ) B AT TR W s R IR B R gk, B

Th/UEZHKT 0.2, R HIX L8450 O 5 2K 45 5 il
CRICEE 3). B Pl 2 25 A BT B A2 7 (<500
Ma), H 45 DI pL/28U R U, FR R E N 1o.

BEA JRAT Lo-HI R 22 00R 2 7E 0 E R 2 e
5 MR Py T 2 T BRSBTS
{LCLA-ICPMS)F 193 nm WG BURE 5 48 158 i,
BOCHRBEEARA 63 pm, WOLATZE 6~ 8 Hz, WL IR
& 100 m], WOk 5E &R 15 ns, K He SAE AR
RS, H E PR bR S A 91500 1E MR, AN
MR TR LA ZRIBAT 41455 5 WAk T 55 (2004 F1
Wu 55020060, HRIEE AR & MR B Py i
B A B B (R T5,2007), R B



6 U-Pb Hf 801

NN
SRS
LN

TP818

180 Ma

TP820

1944 Ma

B

3

Fig. 3 Cathodoluminesence images of zircons from Taipingchuan porphyry
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Table 2 HF isotope data of zircons from Taipingchuan porphyry
t Ma  170YL Y7THf 7Ly YTHI 76Hf 17THf 26 eHf ¢ Lomi {ovp S wr
TPS18 01 181 0.0236 0.000 99 0.282 652 0.000 017 ~0.4 849 1244 —0.9701
TPS18 02 181 0.0227 0.000 89 0.282 584 0.000 017 -2.8 942 1396  —0.9733
TPS18 03 180 0.0290 0.001 11 0.282 604 0.000 018 ~2.1 920 1355 —0.9667
TPS18 04 178 0.0379 0.001 49 0.282 636 0.000 018 ~1.1 883 1285  —0.9551
TPS18 05 183 0.0363 0.001 41 0.282 635 0.000 018 ~1.0 883 1285  —0.9575
TPS18 06 190 0.0308 0.00122 0.282 627 0.000 018 ~1.1 889 1296 —0.9634
TP818 07 242 0.028 1 0.001 11 0.282 696 0.000 015 2.5 790 1111 —0.9665
TPS18 08 314 0.0342 0.001 34 0.282 639 0.000 019 1.9 875 1199 —0.9597
TPS18 09 185 0.0267 0.001 02 0.282 635 0.000 019 -0.9 875 1282 —0.9691
TPS18 10 184 0.0187 0.000 76 0.282 610 0.000 026 ~1.8 903 1335 —0.9772
TPS1S 11 175 0.0345 0.001 37 0.282 581 0.000 027 ~3.1 959 1410 —0.9586
TPS18 12 186 0.0287 0.001 15 0.282 627 0.000 022 ~1.2 888 1299 —0.9652
TPSIS 13 224 0.0297 0.001 18 0.282 805 0.000 032 5.9 636 8769  —0.9645
TPSIS 14 175 0.029 6 0.001 17 0.282 583 0.000 023 -3.0 951 1404  —0.9647
TPS18 15 195 0.0268 0.001 07 0.282 607 0.000 021 -1.7 915 1339 —0.9677
TPS18 16 191 0.0276 0.001 09 0.282 566 0.000 020 -3.2 972 1432 —0.9672
TPS18 17 193 0.0288 0.001 16 0.282 602 0.000 021 ~1.9 923 1350 —0.9652
TPS18 18 184 0.049 3 0.001 88 0.282 611 0.000 022 ~1.9 929 1343 —0.9435
TPS18 19 187 0.0316 0.001 26 0.282 612 0.000 025 ~1.7 913 1334 —0.9619
TPS18 20 181 0.0313 0.001 24 0.282 660 0.000 021 ~0.1 843 1228 —0.9627
TPS18 21 186 0.0309 0.00129 0.282 674 0.000 023 0.4 825 1196 —0.9611
TP820 01  455.8 0.029 4 0.00106 0.282470  0.000 026 ~1.0 1110 1491 —0.9680
TPS2002  192.9  0.0300 0.001 12 0.282 626 0.000 019 ~1.1 890 1298  —0.9663
TPS2003  190.8  0.0259 0.000 85 0.282 706 0.000 013 1.8 770 1116 —0.9745
TPS20 04 199.7  0.0331 0.00123 0.282 646 0.000 018 -0.2 863 1248 —0.9629
TP82005 1957  0.0345 0.00129 0.282 650 0.000 019 -0.2 860 1244 —0.9611
TPS20 06 185.5  0.0185 0.000 74 0.282 661 0.000 022 0.0 832 1221 —0.9776
TP820 07 467.5  0.0185 0.000 71 0.282 453 0.000 024 -1.2 1120 1514 —0.9787
TPS2008  195.3  0.0284 0.001 13 0.282619 0.000 018 -1.3 899 1312 —0.9661
TPS2009  187.8  0.0274 0.001 09 0.282 651 0.000 017 -0.3 853 1245  —0.9673
TPS2010  203.3  0.0220 0.000 84 0.282 568 0.000 019 -2.9 964 1419 —0.9748
TPS20 11 186. 1 0.0469 0.001 74 0.282 584 0.000 025 -2.8 965 1401 —0.9477
TP820 12 507.9  0.0098 0.000 43 0.282 528 0.000 019 2.4 1010 1317 —0.9869
TPS20 13 185.6  0.0459 0.001 73 0.282 629 0.000 024 ~1.2 900 1300  —0.9480
TPS20 14  202.5  0.0207 0.000 83 0.282 627 0.000 020 -0.8 880 1286  —0.9751
TP82015  191.5 0.0393 0.001 52 0.282572 0.000 030 ~3.1 976 1422 —0.9542
TP820 16 196.3  0.0337 0.00129 0.282 610 0.000 028 ~1.6 916 1333 —0.9610
TPS2017  210.6  0.0368 0.001 39 0.282 573 0.000 027 -2.6 971 1408 —0.9580
TPS2019  359.9  0.0283 0.001 00 0.282 659 0.000 022 3.7 840 1124 —0.9698
TPS2020  251.8  0.0395 0.001 56 0.282 795 0.000 (33 6.1 658 8885  —0.9530
TP848 01  353.4  0.0287 0.001 02 0.282 674 0.000 016 4.1 819 1094  —0.9694
TP848 02 196 0.025 4 0.000 93 0.282 597 0.000 016 -2.0 925 1359 —0.9720
TP84803  382.5  0.0317 0.001 17 0.282553 0.000 024 0.4 994 1351 —0.9648
TPS48 04 202.3  0.0432 0.001 59 0.282 585 0.000 018 -2.4 960 138 —0.9520
TP84805  288.5  0.0177 0.000 68 0.282 636 0.000 016 1.4 865 1214 —0.9796
TP848 06 204 0.0151 0.000 58 0.282 558 0.000 028 -3.2 971 1439 —0.9826
TP848 07  266.6  0.0211 0.00077 0.282 633 0.000 021 0.8 871 1235 -0.9768
TPS4808  205.4  0.0265 0.001 01 0.282 605 0.000 018 ~1.5 917 1337 —0.9696
TP84809  181.3  0.0110 0.000 44 0.282 560 0.000 025 -3.6 965 1447 —0.9867
TPS48 10 426.2  0.0257 0.000 94 0.282 525 0.000 018 0.4 1030 1383  —0.9718
TPS48 11 446.6  0.0295 0.001 06 0.282 570 0.000 023 2.4 967 1273 —0.9680
TP848 12 396.2  0.0154 0.000 64 0.282 553 0.000 023 0.8 979 1333 —0.9808
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Continued Table 2
t Ma 70y 17THf 70y "TTHf 17oHf THf 26 eHf ¢ Lpmi L pve S v
TP848 13 192.5 0.0252 0.000 95 0.282 581 0.000 015 -2.6 948 1396 -0.9713
TP848 14 190.6 0.0322 0.001 22 0.282 580 0.000018 -2.8 957 1403 -0.9632
TP848 15 259.9 0.0539 0.002 00 0.282 799 0.000 024 6.3 660 8792 -0.9398
TP848 16 201.1 0.0387 0.001 46 0.282 585 0.000 027 2.4 956 1 388 —-0.956 1
TP848 17 193.2 0.0280 0.001 08 0.282 562 0.000 024 -3.3 979 1441 -0.9676
TP848 18 241.1 0.0163 0.000 62 0.282 583 0.000 021 -1.5 938 1361 —0.9812
TP848 19 196.4 0.038 1 0.001 47 0.282 626 0.000 024 -1.1 898 1299 —0.9557
TP848 20 208.2 0.028 7 0.001 06 0.282 542 0.000 024 -3.7 1010 1476 —0.9680
TP848 21 185.4 0.028 8 0.001 12 0.282 600 0.000 028 2.1 926 1360 -0.966 3
TP848 22 206.4 0.0367 0.001 36 0.282 580 0.000 023 -2.4 960 1394 -0.9591
EHf t =10000 176Hf 177Hf s 176LU ]77Hf SX e“*l 176Hf 177Hf CHUR 0 — 176Lu 177Hf (‘HURX e“*l -1 Lpvl — 1 aX ln 1+
VSHE TTHE o~ VOHE TTHE py 6Ly THE o~ Ly TTHE py tpup=1 AXIn 1+ VOHE VTHE o, — USHE TTHI by 176y
TTHE o~ Ly TTHE gy + ¢ 6 HE 17 Hiqur o 7 Lu 7 Higgg VOHE 77 Hipy 70 Lu 7 Hipy 0.282 772
0.0332 0.28325 0.0384 Blichert-Toft and Albarede 1997 Griffin ez a/. 2000 A=1.867x10 "a ! Sodetlund ez al. 2004  '°Lu
TTHE =0.015 ¢ Fiow= OLu THE < HE THE o— 1 VOHE THE ¢ VOLu THI «
0.2835 15
o TP8I8 a < TP818 b
o TP820 0 TP820
10 - A TP848
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Fig. 5 Lu-Hf isotopic relationship diagram a and eHf ¢ — ¢ relationship diagram b for Taipingchuan mineralized
porphyries Hf values for Jurassic granites in the northeastern part of the Da Hinggan Mountains from Sui zhenmin
et al. 2007
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Table 3 The petrogenic age of the Taipingchuan porphyry molybdenite deposit and correlation with that in adjacent area

Ma
U-Pb 202.9+2.8 2009
LA-ICP-MS 204.2+2.8 2009
U-Pb 188.3+0.6 1999
Rb-Sr 183.9+1.0 1999
K-Ar 187 1994
Re-Os 177.4+2.4 2009
LA-ICP-MS 183.6£2.7
LA-ICP-MS 193.7+3.4
LA-ICP-MS 199.1£4.3

183.6 Ma

193.7Ma  199.1 Ma -

Hf

195~ 180 Ma

LA-ICPMS U-Pb
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