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Geochronology and geochemistry of the metallogenic intrusion in the Xinxing
lead-zinc (silver) deposit in the Tianbaoshan ore concentration area,
Yanbian Prefecture
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Abstract: The Xinxing lead-zinc (silver) deposit is located in the Tianbaoshan ore concentration area of Yanbian
Prefecture, east part of the Xing’an-Mongolia Orogenic Belt. The major orebody is controlled by breccia pipe
hosted by the granodiorite intrusion. In order to determine the petrogenetic and metallogenic ages, the material

source and the tectonic setting of this deposit, the authors conducted LA-ICP-MS U-Th-Pb dating of zircon
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grains from the granodiorite related to the mineralization and made geochemical analysis of the intrusion. Zircon
grains from granodiorite have the weighted average U-Pb age of 264.6 = 4.4 Ma(n =15), which means that the
rock was emplaced in the middle Permian. The Xinxing granodiorite is characterized by high sodium (Na,O/
K,0=1.36~1.85, avg. > 1), metaluminous nature (A/CNK =0.96~1.04, avg. =0.99), and mid-high
ALO3(16.04% ~16.34% ), similar to features of the arc volcanic rocks, indicating that the metallogenic gran-
odiorite belongs to I-type granite and the high potassium-calc-alkaline series. Most of the samples are strongly
enriched in light rare earth elements (LREE), (La/Yb)y=8.44~16.64, and have low negative Ce anomalies
(6Ce=0.72~0.91, avg. =0.83) as well as low positive Eu anomalies (6Eu=1.00~1.15, avg. =1.06),
with the enrichment of such large ion lithophlie elements (LILE) as Ba, Rb and K and incompatible trace ele-
ments of Th and U, and relative depletion of high field strength elements (HFSE) such as Ta, Nb and Ti. The
ratios of trace elements are between the average value of the crust and that of the mantle, implying the contribu-
tion of crust-derived material. In combination with late Paleozoic tectonic evolution of Northeast China, the au-
thors consider that the metallogenic event of granodiorite and related hydrothermal mineralization were caused by
the subduction of the Paleo-Asian Ocean Plate in middle Permian. The identification of the magmatic-hydrother-
mal mineralization event in the area is of great significance for the study of regional mineralization and regional
metallogenic regularity.

Key words: cryptoexplosive breccia; granodiorite; zircon U-Pb age; geochemistry; Xinxing lead-zinc (silver)

deposit; Tianbaoshan ore concentration area in Yanbian Prefecture
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Fig. 1 Tectonic location(modified after Wu ez al.» 2011) and geological sketch map (modified after Ju Nan, 2013)

of the Tianbaoshan ore concentration area
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1—Quaternary; 2—lower Jurassic Mingyuegou Formation: 3—Carboniferous Tianbaoshan Group; 4—Permian Miaoling Formation; 5—Permian
Qinglongcun Group; 6—Hercynian biotite quartz diorite; 7—Hercynian granite diorite; 8 —Hercynian alkali-feldspar granite; 9—Indosinian suban-
desite; 10—Indosinian biotite granite; 11— Yanshanian diorite; 12— Yanshanian granite diorite; 13— Yanshanian granite; 14— Yanshanian quartz
porphyry: 15—deposit; 16——compresso-shear fault: 17—transtensional fault; 18—inferred compresso-shear fault; 19—inferred transtensional
fault; 20—sampling position
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Fig. 2 Geological section of the Xinxing breccia pipe (modified after Ju Nan, 2013)
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I—marble; 2—granite diorite; 3——granodioritic breccia; 4—felsite; S—orebody; 6—fractured zone



% 3 3] 7

HESE: JEILRE DO AR (D IR A AR AR 5 M ER AL 22 4R AR 299

0.2 mm

B3 B AR CEROTT IRTR I N K B A Ry A e I
Fig. 3 Photographs of the granodiorite; altered wall-rocks and mineralization in the ore of the Xinxing lead-zinc Csilver) deposit
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a—carbonatized granodioritic brecciated ore; b—medium-fine grained granodiorite; c—medium-fine grained biotite granodiorite with zonal structure

(crossed nicols); d—zonal structures of plagioclase (crossed nicols); e—carbonatization (crossed nicols); f—chloritization and epidotization in bi-

otite (plainlight); g—sphalerite replaced by galena along fissure (reflection plainlight): h—euhedral-subhedral pyrite, sphalerite replaced by galena

(reflection plainlight): i—chalcopyrite replaced by sphalerite Creflection plainlight); Qtz—quartz: Pl—plagioclase: Kfs—feldspar; Bt—biotites

Cal—calcite; Chl—chlorite; Ep—epidote; Sp—sphalerite; Gn—galena; Ccp—chalcopyrite; Py—pyrite
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Fig. 5 Zircon U-Pb concordia diagram and weighted age

of zircon grains from the Xinxing granodiorite
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Table 1 LA-ICP-MS zircon U-Pb data of the Xinxing granodiorite
i wp/1076 [ o7 & Le A ¥R/ Ma
Pb Th 207p},/206p, 15 207pp/ 235y 15 206pp,/ 238 15 208pp/232ThH 15 206pp/238Y 18
T81-1 65.7512 413.5231 843.6679 0.4901 0.0526 0.0017 0.3080 0.0103 0.0421 0.0004 0.0133 0.0005 266 3
T81-2 67.1339 467.0160 844.5640 0.5530 0.0487 0.0016 0.2801 0.0093 0.0414 0.0005 0.0122 0.000 4 262 3
T81-3 72.2756 451.9472 750.2268 0.6024 0.0557 0.0020 0.3282 0.0115 0.0428 0.0005 0.0147 0.0005 270 3
T81-4 72.9092 525.0305 802.1395 0.6545 0.0481 0.0017 0.2662 0.0091 0.0403 0.0005 0.0129 0.0004 254 3
T81-5 64.5012 401.5959 795.5245 0.5048 0.0498 0.0019 0.2845 0.0105 0.0415 0.0004 0.0133 0.000 4 262 2
T81-6 58.8584 398.0022 674.6618 0.5899 0.0499 0.0018 0.28063 0.0110 0.0415 0.0005 0.0130 0.0005 262 3
T81-7 55.6099 397.4575 590.9865 0.6725 0.0561 0.0027 0.3152 0.0159 0.0403 0.0005 0.0127 0.0004 255 3
T81-8 161.306 6 949.4839 1970.7436 0.4818 0.0525 0.0014 0.3226 0.0087 0.0448 0.0006 0.0145 0.0004 282 4
T81-9 52.8678 342.3288 677.4798 0.5053 0.0476 0.0017 0.2696 0.0094 0.0415 0.0004 0.0127 0.000 4 262 3
T81-10 79.978 7 533.5172 850.6861 0.6272 0.0550 0.0017 0.3021 0.0090 0.0401 0.0004 0.0139 0.0003 253 2
T81-11 58.8390 368.6129 694.2702 0.5309 0.0545 0.0019 0.3155 0.0108 0.0424 0.0004 0.0141 0.0004 268 2
T81-12  46.6773 295.1636 0601.8824 0.4904 0.0538 0.0018 0.3059 0.0099 0.0415 0.0005 0.0136 0.0005 262 3
T81-13 39.7830 277.5005 455.7517  0.6089  0.0571 0.0025 0.3286 0.0133 0.0425 0.0005 0.0136 0.0005 268 3
T81-14 88.5820 559.6188 1016.6905 0.5504 0.0519 0.0016 0.3142 0.0093 0.0441 0.0004 0.0142 0.0003 278 2
T81-15 62.1084 396.8747 793.9515 0.4999 0.0528 0.0018 0.3078 0.0102 0.0423 0.0004 0.0130 0.0004 267 2
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Table 2 Composition of major elements ( wp/% ), trace ele- S T81-1  T812  T81-3  T81-4  T81-5
ments and rare earth elements ( w;/10~%) in granodiorite from Yb 1.27 1.04 1.21 1.28 1.28
the Xinxing deposit Lu 0.20 0.17 0.20 0.20 0.21
Hf 3.43 3.37 3.14 3.22 3.79
S =)
RS T811  T812 T813 T814  T815 Ta 035 0.39 0.30 0.38 0.39
SO, 64.70 63.73 65.01 64.77 64.61 Bi 0.04 0.03 0.04 0.07 0.03
TiO, 0.47 0.47 0.44 0.49 0.48 Th 6.56 2.34 7.73 5.17 4.46
ALO; 16.17  16.24  16.04  16.34  16.25 U 1.49 0.93 2.04 1.47 1.19
Fe,Os 4.20 3.98 3.83 3.92 4.12 SREE 114.29  56.32  122.45 111.94  77.95
MnO 0.15 0.12 0.11 0.21 0.14 LREE 105.28 49.97 113.88  102.69 69.86
MgO 1.49  1.45 1.50 1.45 1.59 HREE 9.00  6.3¢ 85 925  8.09
NayO 4.47 3.97 4.20 303 3.7 LI(QEE//HI?EE 11.68  7.88  13.29 11.10  8.64
K,0 »p 5 68 5 %0 5 39 Ja Lasgb N 14.304 sl%.zlm 116.64 114.078 110.311
CaO 3.73 3.95 3.09 4.21 3.64 “ 1.0 15 04 00 1
. 019 o 19 020 020 0.2 5Ce 0.89 0.78 0.91 0.83 0.72
3 : ‘ ' ' ' Ze/Hf 37.36 36.61  35.53  35.56  34.59
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Fig. 6 Discrimination diagram of major elements in the Xinxing granodiorite intrusion
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Fig. 7 Chondrite-normalized REE patterns (a) and primitive mantle-normalized element patterns (b) (for data, see Table 2;
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