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Abstract: The Nomint medium-scale copper deposit, located in the central part of the Mongolia-Okhotsk suture zone, is the largest
known copper deposit in the northeastern part of Mongolia. To explore the relationship between the rock mass and mineralization, this
paper conducts zircon U-Pb chronology, trace element, and Hf isotopic geochemical research on the ore-forming rock mass of this
deposit, based on mineralogical studies. The results show that the biotite granodiorite yielded zircon U-Pb ages of 166.3+2.3 Ma and

162.6+1.6 Ma, respectively, representing the products of the late Middle Jurassic magmatism; In the geochemical composition, the
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metallogenic rock mass are SiO, (62.81% ~ 66.03%) > 56%, ALLO, (15.01% ~ 15.77%) > 15%, MgO (2.06% ~ 2.72%) < 3%,
K,0/Na,O < 1, trace elements are relatively enriched in LREE and relatively deficient in HREE. Eu anomaly was not obvious and Y
(10.67x10°~14.05x10°, < 18x10™®) and Yb (1.20x10 °~ 1.65x107%, < 1.9x10°®) were poor, and Sr enrichment (547.6x10 ¢~ 661.8x10°¢,

greater than 400x107%). It indicates that the metallogenic rock mass has the geochemical characteristics of Adakite rock. In the

meanwhile, the metallogenic rock mass has relatively high Mg", Cr and Ni contents, which is similar to Adakite formed from melting of

crust under subsidence. In terms of Hf isotopic composition, the pluton has a low g,(7) value (0.3 ~ 4.3) and a Mesoproterozoic model

age (Tpy,=1183 ~ 937 Ma), suggesting that some Mesoproterozoic basement rock components were mixed during the magmatic rise.

The comprehensive research indicates that the metallogenic rock magma of the deposit originated from partial melting of the lower

crustal delamination, formed in an intracontinental extensional environment following the closure of the Mongolia-Okhotsk Ocean in

the late Middle Jurassic.

Key words: Nomint copper deposit; zircon U-Pb dating; geochemistry; adakite; Mongol-Okhotsk Ocean
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Tectonic location map (a) and regional geological map (b) of the Nomint copper deposit
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Fig. 2 Geological diagram (a) and profile of No.11 exploration line (b) of the Nomint copper deposit
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Fig. 3 Microscopic photos of ores in the Nomint copper deposit
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Fig. 5 Zircon U-Pb concordia diagrams for the granodiorite in the Nomint copper deposit
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Table 2 Zircon in-situ Lu-Hf isotope data of the granodiorite in the Nomint copper deposit
FS F/Ma 7'Yb/THE 200 Lw/'HE 200 HEHE 200 THEVTHE £4(0) sy sy(®) 200 Tp/Ma Tpyp/Ma fie
NM02-1-01 163.0  0.028551 0.000271 0.000768 0.000020 0.282773 0.000015 0.282771 0.0 3.5 4.1 05 675 984  —0.98
NMO02-1-05 174.0  0.026670 0.000877 0.000733 0.000034 0.282754 0.000019 0.282752 -0.6 3.1 3.8 0.7 701 1021 —-0.98
NMO02-1-07 173.0  0.025006 0.000167 0.000633 0.000007 0.282732 0.000016 0.282730 -14 23 28 05 731 1071 -0.98
NMO02-1-09 179.0  0.042516 0.000641 0.001274 0.000009 0.282719 0.000019 0.282714 -19 19 2.6 0.7 762 1102 -0.96
NMO02-1-10 182.0  0.039680 0.001165 0.001129 0.000046 0.282766 0.000017 0.282762 —0.2 3.6 42 0.6 692 992 —0.97
NMO02-1-13  166.0  0.022921 0.000253 0.000625 0.000014 0.282759 0.000019 0.282757 —-04 3.1 3.8 0.7 692 1013 —0.98
NMO02-1-15 165.0  0.037019 0.000929 0.001121 0.000037 0.282732 0.000024 0.282728 -14 2.1 29 08 740 1079 -0.97
NMO02-1-16  170.0  0.024285 0.000084 0.000615 0.000005 0.282769 0.000017 0.282767 -0.1 3.5 41 0.6 679 989  —0.98
NMO02-1-18 168.0  0.027220 0.000390 0.000696 0.000009 0.282708 0.000017 0.282706 -22 14 20 0.6 765 1127  —-0.98
NM02-1-20 164.0  0.028825 0.000251 0.000763 0.000006 0.282743 0.000016 0.282741 -1.0 2.5 3.1 0.6 718 1052 —0.98
NMO02-1-21  168.0  0.023757 0.000358 0.000646 0.000015 0.282770 0.000021 0.282768 -0.1 3.5 43 0.7 678 988  —0.98
NMO02-1-24 166.0  0.020249 0.000263 0.000645 0.000019 0.282717 0.000017 0.282715 -2.0 1.6 22 0.6 752 1109 -0.98
NMO02-1-26  167.0  0.025653 0.000276 0.000699 0.000007 0.282735 0.000015 0.282733 -13 23 2.8 0.5 727 1067 —0.98
NMO02-1-28 164.0  0.025670 0.000314 0.000810 0.000009 0.282740 0.000018 0.282738 —1.1 24 3.0 0.6 722 1059 —0.98
NMO02-1-30  170.0  0.024162 0.000278 0.000717 0.000016 0.282751 0.000018 0.282749 -0.8 2.9 35 0.6 706 1030 -0.98
NMO05-2-01  165.0  0.021241 0.000231 0.000620 0.000012 0.282735 0.000021 0.282733 -13 23 3.0 0.7 726 1068 —0.98
NMO05-2-06 161.0  0.031830 0.000917 0.001048 0.000038 0.282737 0.000023 0.282734 -1.2 22 3.0 08 731 1068 —0.97
NMO05-2-07 161.0  0.021574 0.000942 0.000705 0.000023 0.282751 0.000018 0.282749 —-0.7 2.7 33 0.6 705 1035 —0.98
NM05-2-08 180.0  0.042887 0.000954 0.001323 0.000049 0.282682 0.000021 0.282678 —-32 06 14 0.7 815 1183 —0.96
NMO05-2-10  166.0  0.024341 0.000228 0.000861 0.000015 0.282772 0.000025 0.282769 0.0 3.5 44 09 679 987 —-0.97
NMO05-2-12  169.0  0.023700 0.000279 0.000636 0.000005 0.282746 0.000017 0.282744 -09 2.7 33 0.6 710 1040 -0.98
NMO05-2-14 158.0  0.028052 0.000759 0.000971 0.000030 0.282748 0.000019 0.282745 —-0.8 2.5 32 0.7 714 1045  -0.97
NMO05-2-16 168.0  0.024090 0.000473 0.000653 0.000006 0.282749 0.000020 0.282747 —-0.8 2.8 3.5 0.7 707 1035 —0.98
NMO05-2-17 163.0  0.023434 0.000132 0.000835 0.000004 0.282794 0.000030 0.282792 0.8 43 53 1.1 646 937  —-0.97
NMO05-2-18  159.0  0.023084 0.000467 0.000655 0.000012 0.282721 0.000018 0.282719 -1.8 1.6 22 0.6 746 1104 -0.98
NMO05-2-21  160.0  0.023320 0.000298 0.000640 0.000016 0.282717 0.000019 0.282715 -19 1.5 22 0.7 751 1112 -0.98
NMO05-2-24  162.0  0.019048 0.000123 0.000536 0.000007 0.282724 0.000017 0.282722 -1.7 1.8 24 0.6 740 1095 —0.98
NMO05-2-25 156.0  0.022032 0.000483 0.000686 0.000020 0.282743 0.000019 0.282741 -1.0 23 3.0 0.7 717 1057 —0.98
NMO05-2-27  164.0  0.026007 0.000303 0.000728 0.000019 0.282750 0.000020 0.282748 -0.8 2.7 3.4 0.7 707 1036 —0.98
NMO05-2-30  164.0  0.023850 0.000394 0.000776 0.000019 0.282696 0.000021 0.282694 -2.7 0.8 1.6 0.8 784 1158 -0.98
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Table 3 Compositions of major, trace and rare earth elements of the granodiorite in the Nomint copper deposit

JER NMO02-1-1 NMO02-1-2 NMO02-1-3 NMO02-1-4 NMO02-1-5 NMO05-2-1 NMO05-2-2 NMO05-2-3
Sio, 65.20 66.03 64.36 64.11 63.27 62.81 64.60 65.09
TiO, 0.52 0.52 0.52 0.54 0.51 0.62 0.55 0.54
ALO;, 15.10 15.01 15.20 15.38 15.32 15.54 15.77 15.72
Fe,0, 1.49 1.24 1.51 1.75 1.40 0.97 0.52 0.86
FeO 3.13 3.01 2.55 2.63 3.00 4.84 3.67 3.49
MnO 0.05 0.04 0.05 0.05 0.05 0.09 0.05 0.08
MgO 221 2.16 2.68 2.38 2.72 2.66 2.26 2.06
Ca0 3.01 2.98 2.78 2.90 3.14 2.97 3.05 2.69
Na,0 430 4.22 3.67 3.84 3.79 431 458 4.47
K,O 3.56 3.73 4.05 3.80 3.69 2.94 2.94 3.21
P,0, 0.14 0.14 0.14 0.15 0.14 0.17 0.14 0.15
PR HE 1.05 1.06 2.29 227 2.59 1.78 1.50 1.63
J=8an 99.75 100.14 99.79 99.80 99.63 99.68 99.64 99.98
Na,0+K,0 7.86 7.95 7.72 7.64 7.49 7.25 7.52 7.68
K,0/Na,0 0.83 0.88 1.10 0.99 0.97 0.68 0.64 0.72
Mg’ 46.80 48.24 54.97 50.21 53.23 4537 4935 46.21
o 2.75 2.72 2.72 2.7 2.68 2.59 2.58 2.63
AR 2.53 2.58 2.38 2.44 2.36 2.29 2.33 2.43
A/NK 1.38 137 1.46 1.47 1.50 1.51 1.47 1.45
A/CNK 0.92 0.92 0.98 0.98 0.96 0.99 0.97 1.00
DI 74.33 75.22 73.36 73.31 71.12 68.41 72.15 73.97
Cl% 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.27
Rb 123.9 123.7 124.0 119.5 123.4 131.0 131.8 124.9
Sr 646.4 661.8 641.9 653.4 650.8 595.6 547.6 600.6
Ba 620 643 663 657 663 560 453 569
Th 16.39 15.93 16.79 15.44 16.05 14.91 23.47 20.67
U 4.68 5.04 5.96 2.52 4.01 4.93 7.95 5.37
Nb 7.61 6.32 6.59 7.22 7.12 8.01 6.50 6.11
Ta 0.77 0.98 1.15 0.74 0.82 0.85 1.02 0.75
Zr 135 131 130 130 131 144 150 137
Hf 2.75 2.59 2.97 2.83 2.97 4.05 6.14 4.56
Co 12.55 12.74 11.49 10.30 11.77 18.19 14.33 14.59
Ni 32.82 33.03 29.64 30.06 33.71 41.42 34.16 32.38
Cr 61.0 73.4 68.6 82.7 76.6 84.4 69.9 72.0
\% 69.94 66.03 69.46 71.42 69.72 82.36 65.78 72.18
Li 16.30 16.44 12.53 11.99 12.79 18.30 18.01 16.86
Cs 6.23 6.05 6.57 6.37 6.76 13.78 12.01 12.59
Be 2.00 2.04 1.94 1.87 1.90 2.32 3.13 2.50
Ga 20.4 19.9 19.7 20.1 20.0 22.0 21.8 21.5
Cu 67.8 57.7 54.6 49.1 184.7 522.8 527.2 260.6
Pb 13.0 14.8 15.5 16.9 16.0 18.2 12.6 26.9

Zn 16.8 15.2 17.7 22.0 20.3 359 28.4 31.6
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k3
JLE NMO02-1-1 NMO02-1-2 NMO02-1-3 NMO02-1-4 NMO02-1-5 NMO05-2-1 NMO05-2-2 NMO05-2-3
K/Rb 238.42 250.01 271.09 263.72 248.45 186.08 185.37 213.07
La 20.89 25.29 32.99 32.45 30.16 27.72 42.96 32.97
Ce 37.84 43.29 61.58 60.16 52.43 48.68 72.63 57.47
Pr 491 5.47 7.81 7.55 6.34 5.96 8.36 6.91
Nd 20.31 21.02 30.75 29.73 24.56 23.31 31.12 26.69
Sm 3.80 3.79 4.96 4.65 3.79 3.97 4.46 4.27
Eu 1.17 1.18 1.37 1.30 1.16 1.14 1.03 1.15
Gd 3.11 3.15 3.87 3.61 3.12 3.27 3.82 3.52
Tb 0.47 0.45 0.52 0.47 0.42 0.47 0.50 0.49
Dy 2.51 2.32 2.53 2.32 2.05 2.53 2.40 2.53
Ho 0.47 0.42 0.47 0.42 0.37 0.49 0.46 0.49
Er 1.29 1.27 1.33 1.20 1.05 1.41 1.34 1.41
Tm 0.22 0.21 0.23 0.20 0.18 0.26 0.24 0.25
Yb 1.46 1.31 1.46 1.34 1.20 1.65 1.59 1.67
Lu 0.20 0.19 0.21 0.19 0.17 0.25 0.24 0.24
Y 13.25 12.24 12.40 11.22 10.67 14.05 13.01 14.21
XREE 98.63 109.34 150.07 145.58 126.99 121.11 171.15 140.04
LREE 88.92 100.03 139.46 135.84 118.44 110.78 160.56 129.46
HREE 9.72 9.31 10.61 9.74 8.55 10.33 10.59 10.59
LREE/HREE 9.15 10.74 13.14 13.94 13.86 10.72 15.16 12.23
Lay/Yby 10.28 13.82 16.19 17.42 18.06 12.03 19.38 14.18
6Eu 1.04 1.04 0.95 0.97 1.03 0.97 0.76 0.90
6Ce 0.92 0.90 0.94 0.94 0.93 0.93 0.94 0.93

¥ A/NK=ALO,/(Na,0+K,0) (4 T-1t), A/ICNK=ALO, /(Na,0+K,0+Ca0) (4 T-Lt), DIy T84, EITE &8 8407 1%, i ff Lok

A 1070

ST B B o Ay BR e i B AR i 4 R B e B A R,
A SO0 i B A A R LT AR B IN K G AT T
LA-ICP-MS 54 U-Pb 4. LSRR, 2 1
A6 B TN K A RE R BB A7 U—Pb 4RI INACE 21853 31
7 166.3+2.3 Ma Fl1 162.6+1.6 Ma, 7¢I B FR4 7™
PR A6 5 N AT BT R 2

FH AT SCA™ PR L3RR A AT 5% 465 SR AT 240, g B 44
AR F B R R BCRIAEAE PR 2 A8 < TR
L T AR IE A 2 S 2 R A D, A2
RV T IR — BT A 1 | AT RS B N 2B
PEI W B A AR LA AL Bt v, 3 5 4 ki
YR o3 78 24BN ) Tl AR 2R B N A AR P, HLR
FERK J38b, T 46 R TN AR AR 7 -+ 53
2L kB KA. KA. Aati-k
B BRI AL SRR o[RBT AR b TN A
ARG Cu i, AU AT o fif . o ek 55 1Az 1Y
AL A Cu EX &R 215.6x107°, 5 Tl

Fe Cu & it 63x107°(%2fE, 1976) . £ b, EHIA
Sk, B BH R 9 ST A B TN 5 B B AR 1Y)
TR DIARE, AT BEIFAR U IR Ak . tkif
— A, I PR T BRI B T AR i

iy B R 40 DR B il PR S TR A AR B TR (VTS %
5, 2019) BUA IR (BKERSE, 2019; BF425%,
2021) Z 4o ZH RFTAL 52— SR 2E % v 1 Lh
BRBRZBEETIRT, 5 2 B4R A0 b E 58 N
R BEA B IR, Ho S 0k i L1 4 —5H 8 R 4K AE
B BEATE BT 188.3+£0.6 Ma(ZE /545, 1999), /K
KA IR A HE N BEATE T 217.6+2.6 Ma ({3
HA, 2014), N\ —H1 500" IR B B4 I8 BT
234.4+0.6 Ma(JTJ8 7245, 2018), AP )IAA—4H8" R AL
WAL B N K BEATE T 202+5.7 Ma ([ %%,
2010), ST BRI 5 58 SR R vl i Ly h BEA
KA BT AR R AR IR B A 5 A T T 229422
Ma (X3 ®AE, 2010), 155 H SR K re i LA v
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