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Fig. 1 Sketch geological map of granites batholith in Helong area, Yanbian Korean Autonomous Prefecture,
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Jilin Province (from Jilin Provincial Bureau of Geology and Mineral Resourceso)
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zone of the North China Craton
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Fig. 2 Photographs and granite features for the Early Jurassic monzogranite in Helong, Yanbian
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Fig. 3 U-Pb Concordian diagrams of the zircons from the Early Jurassic granites in Helong area, Yanbian
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Fig. 4 Representative CL images and ages of the zircons from the granites in Helong area, Yanbian
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Table 2 Contends of major elements( %) , REE (x107°) and trace elements (x107°) of the granites in Helong area

LGSR 1228-1 ‘ 1238-1 ‘ 1243 1248-1 ‘ 1249-1 Feah s 1228-1 ‘ 1238-1 ‘ 1243 ‘ 1248-1 ‘ 1249-1
#tk —RAERE Atk —RAERE

Si0, 74.14 74.52 75.55 73.83 74.32 Er 0.85 1.46 1.91 1.85 2.14
TiO, 0.12 0.20 0.21 0.21 0.23 Tm 0.13 0.23 0.31 0.28 0.32
Al O, 13.98 13.88 13.15 14.25 13.67 Yb 0.91 1.62 2.15 1.77 2.09
TFe, 04 1.32 1.71 1.52 1.71 1.91 Lu 0.15 0.26 0.34 0.27 0.31
MnO 0.07 0.12 0.13 0.06 0.08 Ga 15.6 14.7 14.7 16.4 16.3
MgO 0.22 0.43 0.21 0.42 0.41 Rb 135 99.4 116 177 158
CaO 1.04 1.29 0.87 1.28 1.41 Ba 1000 676 666 507 471
Na, O 3.91 4.31 4.06 3.52 3.51 Th 12.5 10.9 13.6 18.9 19.5
K,0 4.42 3.82 4.31 4.62 4.12 U 1.18 1.75 4.10 4.17 3.47
P, 05 0.04 0.09 0.07 0.12 0.14 Nb 8.53 9.42 7.29 9.76 8.95
Bk 1.27 0.47 0.38 0.42 0.37 Ta 0.62 0.81 0.73 1.41 1.20
Jayill 100.3 100.3 100.3 100.1 99.9 Sr 106 151 77.2 145 152
Na,0/K,0 0.88 1.12 0.94 0.76 0.81 Zr 115 132 120 140 168
K,0/Na,0O 1.13 0.89 1.06 1.31 1.23 Hf 3.08 3.69 3.62 4.16 4.79
Na, 0+K,0 8.33 8.13 8.37 8.14 7.63 Y 11.1 15.7 21.7 21.8 25.0
A/NK 1.25 1.24 1.17 1.34 1.34 SEu 0.76 0.62 0.42 0.51 0.52
A/CNK 1.1 1.0 1.0 1.1 1.1 (La/Sm) y 11.25 8.89 7.53 5.96 5.71
TFe, 05;/MgO 5.81 4.02 6.31 4.82 5.01 (Gd/Yb) 2.19 1.66 1.48 2.37 2.14
La 27.6 26.3 24.4 26.2 26.4 (La/Yb) y 20.0 10.7 7.5 9.7 8.3

Ce 49.0 49.6 47.3 52.4 53.2 Y REE 106.6 110.8 109.7 123.8 127.8

Pr 4.84 4.91 4.94 5.75 5.90 LREE/HREE 6.10 3.93 2.91 3.22 2.90
Nd 16.0 17.0 17.3 21.3 22.2 Sr/Y 28.3 10.2 4.2 7.3 6.4

Sm 2.46 2.96 3.24 4.39 4.63 Nb/Ta 13.2 11.4 10.0 6.94 7.02

Eu 0.56 0.57 0.44 0.71 0.76 Zx/Hf 37.2 35.7 33.2 33.9 35.6
Gd 2.00 2.69 3.19 4.21 4.48 Th/U 10.57 6.22 3.32 4.53 5.61

Th 0.27 0.38 0.47 0.61 0.66 Rb/Ba 0.14 0.15 0.17 0.35 0.34

Dy 1.51 2.26 3.03 3.47 3.88 La/Yb 30.3 16.2 11.3 14.8 12.6
Ho 0.29 0.47 0.62 0.65 0.76 DI 78.5 76.5 79.6 75.8 78.5

45 2013 SEWIRSE 2018, 258195, 2018)

T DX P R A6 i 25 0 1 TR £k A/ CNK
EAT 1.0~ 1. 10 Z [0, A 5R T—55 i BR T A X
LA A A ERE E I TS RAE, TR b
EH Rb Th K, #8215t Sr P . Ti, #i% 5 Nb Ta,
I 7R AR IX AR B o I R X R Bk H SRR, T T
iy o S A S, O SR T R B K
FEE AR B — 55 3 45 5K B T b s e AR, 7E
A AR BRI e A T SR A R AL B
AR BB RMORRA RS es , Hk S A
AERd A PO Bl Si0, 38 I FEAREEAZE (Chappell
1999; Xiao et al., 2009; XI#3E5, 2015) .
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ZIX A b B A K Rb/Ba(0. 14~0.35) 57 La/
Ybh(11.3~30.3) {8, 78 58 K 20 5 KL g B y% A T DL
K550 S0 1 BRIy (B 7)) , 856 X
WAL & A/CNK ¥7E 1.0 247, P T 57 o
(8Eu= 0.42~0.76) S BARI 73 5 455 (DI V-2
78.4) X 5 AR X B & 5 1 BUAE X A (W
Fuyuan et al., 2004b) N [E 55 N AT He 18 19 5
St 1A b (R AR 46, 20055 B H 44,2016 3
TKMEAE 2017 ) FEAE— 22 1 22 51, BT LLRT R Hl DX LAk
BAE R AN R T RIE A
4.2 FERX%HE

WIS — K AE A (195£1.3 Ma) SiO,
PR I HARAE FEAS K, 78 DX b A e /b ] B
WM K L PRI Rl 3 X R 5 A6 5
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Fig. 5 The Si0,—K,0(a) ,A/CNK—A/NK (b) diagram of the granites in Helong area, Yanbian
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Fig. 6 Chondrite-normalized REE distribution pattern (a) and primitive mantle-normalized spidergram (b) of the granites in

Helong area, Ynabian ( Values of REE and trace elements in chonrite and primitive mantle are from Sun and McDonough, 1989)
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LA-ICP-MS zircon U-Pb ages, geochemical characteristics and petrogenesis
of the Early Jurassic granites in Helong area, Yanbian, Jilin

LI Yan"? | NIE Fengjun" , SUN Deyou” , GOU Jun”
1) East China University of Technology ,Nanchang, 330013 ; 2) No. 240 Institute of Nuclear Industry ,Shenyang, 110032 ;
3) College of Earth Sciences, Jilin University , Changchun, 130061

Objectives: The Early Jurassic granites in the Helong area, Yanbian Korean Autonomous Prefecture, Jilin
Province, are widely exposed. Although a large number of previous studies have been conducted on granites in
Yanbian area by means of chronology and geochemistry, these research results are mainly focused on large-scale
studies on the surface. However, due to the complex tectonic evolution in this area, the isotopic system of the
granites was damaged, the forming ages, geochemistry and petrogenesis of the granites are not so clear.In view of
this,based on the study of the chronology and geochemistry of monzogranite, this paper discusses the magmatic
activity period, the genesis of rocks and the geodynamic background of magmatic formation in the study area,
provides a new data basis for the research project on magmatic sequence and geological metallogenic events in the
mineralization concentration area of the eastern Jilin—Heilongjiang Provinces.

Methods; Detailed geological survey, LA-ICP-MS zircon U-Pb dating of monzogranite, and whole rock
geochemical analysis of monzogranite in Helong area.

The zircon U-Pb isotope analysis and element geochemical data testing was completed in the State Key
Laboratory of Continental Dynamics of Northwest University. Principal component analysis was performed on XRF';
trace and rare earth elements analyses were on an inductively coupled plasma mass spectrometer (ICP-MS).

Results: The zircon U-Pb dating results show that it is formed in 195.2 + 1.3 Ma. According to their
geochemical characteristics, the granites are high-silicon (Si0,= 73.83% ~75.55% ) , alkali-rich ( Na,0+K,0 =
7.63% ~ 8.37% ) , aluminum-rich ( Al,0, = 13.15% ~ 14.25% ), magnesium- and calcium-depleted ( MgO =
0.22% ~0.43% , CaO = 0.87% ~1.41%) , belong to the high-K calc-alkaline (HKCA) series; the total rare earth
elements in the granites is not high (SREE = 106.60x 107 ~ 127.8x10™°) with a light rare earth elements
fractionation factor (La/Sm) = 5.71~11.25 and heavy rare earth elements fractionation factor ( Gd/Yb) = 1.48
~2.37; the granites have a medium negative Eu anomaly (8Eu = 0.42~0.76) and contain such trace elements
characterized by enrichment of LREE, Rb, Th, U and K and severe depletion of Sr, P and Ti, indicating that such
granites are formed by crust source magma and almost fall into the volcanic arc granite area in the structural
diagram, so they may form in the active continental margin environment.

Conclusions; The main lithology of the granites in Helong area, Yanbian Korean Autonomous Prefecture,
Jilin Province, are composed of monzonitic granite. The dating results of zircon U-Pb ages show that the zircon
formed in the Early Jurassic of 195+1.3 Ma, not the Indosinian period as previous results. The geochemical
characteristics of granites elements in Helong area are crust-derived magma and I-type granite. The magma source
area is partial melting of basic crustal materials newly generated from the depleted mantle during the Meso—
Neoproterozoic.

Combined with the Early Jurassic granites and the bimodal volcanic rocks appeared in the Taiping Mountains,
Yanbian area, to the Zhangguangcai Mountains and Xiao Hinggan Mountains ( Lesser Hinggan Mountains) indicate
the subduction side, which together constituted the polarity of the subduction direction of the parallel oceanic crust,
showed that the subduction side, reflecting the gradual process of subduction of the Paleo-Pacific plate to the
north—northwest of northeast China during the Early Jurassic period.

Keywords: granite; zircon U-Pb isotopic; geochemistry; petrogenesis; Helong area, Yanbian Korean
Autonomous Prefecture, Jilin Province
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