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Fig. 1 Simplified geologic map of the Shenlin granite in the eastern Qinling Orogenic Belt
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(a) Simplified tectonic map of the Qinling Orogenic Belt showing the major tectonic division and units ( Simplified after Zhang Guowei et al. ,
2001), LLWF—Lingbao—Lushan—Wuyang fault, LLF—Luonan—Luanchuan—Fangcheng fault; (' b) simplified distribution map of the
Yanshanian granites in Lushan—Nanzhao—Fangcheng area, eastern Qinling Orogenic Belt ( Simplified after the note @), LLF—Luonan—
Luanchuan—Fangcheng fault , FNS—Funiushan, SKS—Sikeshu, YZY—Yingziyuan, TDH—Toudaohe, JZ—]Jizhong, JK—Jiaokou, GZ—
Guozhuang, SL—Shenlin, XB—Xiongbei, NXS—Niuxinshan, QFS—Qifengshan, ZSY—Zhangshiying, WG—Wugou, FS—Fangshan, ZSD—
Zushiding, JZS—TJiaozishan; (¢) simplified geological map of the Shenlin granite ( Simplified after the note @) ; Q—Quaternary, Z—Sinian
(Ediacaran) System, Pt;gn—Guandaokou Group (Pt;) ,Ptyln—Luanchuan Group (Pty) ,Pt,gs—Gaoshanhe Group (Pt,),Pt,ry—Ruyang Group

(Pt,) ,Ptyan—NXiong’ er Group (Pt,)
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Fig. 2 Petrographs of the Shenlin granites in the eastern Qinling Orogenic Belt: (a) porphyritic biobite monzonitic granite; (b)

the mega-phenocryst of K-feldspar with zonal structure; (c¢) mafic microgranular enclave; (d) the xenomorphic—granular

texture,, plagioclase with polysynthetic twin, and K-feldspar with Carlsbad twin; (e) plagioclase with zonal structure and its

polysynthetic twin, the inner part shows clayization and sericitizationis, and the outer is fresh; (f) perthite and its Carlsbhad twin
Kfs— 8K ; Pet— 5 80K A7 Ple—#HE AT ; Qu— A 9% ; B—R sk

Kfs—K-feldspar ; Pet—perthite ; Plg—plagioclase ; Qtz—quartz ; Bt—biotite
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Fig. 3 Cathodoluminescence images of zircons in sample YHDO1 from the Shenlin granite in the eastern Qinling Orogenic Belt
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Fig. 4 LA-ICP-MS U-Pb concordia diagrams of the Shenlin granite in the eastern Qinling Orogenic Belt: (a) Concordia diagrams
for 27 spots (without YHDO1-05, -21 and -27) in sample YHDOL; (b) n(*®Pb)/n(**U) weighted average age of 27 spots in

sample YHDO1
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Fig. 5 Diagrams of rare earth elements in zircons of the sample YHDO1 from the Shenlin granite in the eastern Qinling Orogenic
Belt; (a) Chondrite-normalized REE patterns, the chondrite values are from Boynton (1984); (b) diagram of ages vs.
temperatures of zircons; (c¢) diagram of ages vs. distribution coefficients for Yb between zircons and melts formed the Shenlin

granite; (d) diagram of ages vs. the ratio of Ce**/Ce™ of zircons
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Fig. 6 Harker diagrams of the Shenlin granite in the eastern Qinling Orogenic Belt ( Data from; 1—the note®; 2—this study)

14 7 1.8
6] (b) ©)
S 1.6 pUR:EYi
S1o 5
M H 5 %Eg Zl.4 R °
@) ON3_ c12 <
< M : o
2 6l 5 1.2 ad
: ] B R 5 .
/ / 1.0k -
2l % , , 0 T B 1 B % % A 51 WA b
56 64 80 88 40 50 1 70 g0 0.8 09 1.0 1.1 1.2 1.3 1.4 1.5

72
Si0, (%)

60
Si0, (%)

A/CNK

& 7 ZRZEIEMMRAE R BY Si0,—( Na, 0+K,0) Elf# (a) (KIS Middlemost, 1989, [ gk 5 I pdit: 5 51 A4l Trvine and
Baragar, 1971) ;Si0,— (K, O Elf# (b) (JEEHE Rollison,1993) ; A/CNK—A/NK Ef# (¢) (JEEE HE Maniar £ Piccoli, 1989)

Ffl[E P 6
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(base map after Maniar and Piccoli, 1989) for the Shenlin granite in the eastern Qinling Orogenic Belt. The legends are the same

to Fig. 6
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Fig. 8 Diagrams of trace elements spider (a) ( chondrite values from Thompson, 1982) and chondrite-normalized REE patterns

(b) ( chondrite values are from Boynton, 1984) for the Shenlin granite in the eastern Qinling Orogenic Belt. The legends are the

same to those in Fig. 6
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Fig. 9 Diagram of Y—St/Y for the Shenlin granite in the
eastern Qinling Orogenic Belt (The base map is from Defant

et al. , 2002. The legends are the same to those in Fig. 6)
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LA, M 1 ~46.
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Zircon U-Pb age, geochemical features of the Shenlin granite, eastern
Qinling Orogenic Belt, and its implications for tectonic settings

LIANG Tao"?, LU Ren"? , LIU Xiaoli""?
1) General Institute of Non-ferrous Metals Geological Exploration of Henan Province, Zhengzhou, 450052 ;
2) Key Laboratory of Deep Ore-prospecting technology Research for Non-ferrous Metals of Henan Province, Zhengzhou, 450052

Objectives: The Shenlin granite is located in the eastern Qinling Orogenic Belt, which emplaced in
Yanshanian. The Shenlin granite provides us an opportunity to revealing the tectonic evolution history in the eastern
Qinling Orogenic Belt during Yanshanian.

Methods : Based on detailed field observations of the Shenlin granite in the eastern Qinling Orogenic Belt, we
have studied the petrology, geochemistry and chronology of the Shenlin granite. The petrogenesis and deep tectonic
implications of the Shenlin granite was discussed.

Results: The zircon LA-ICP-MS U-Pb dating was used to constrain the formation age of the Shenlin granite.
The 27 of 30 zircon spots of the Shenlin granite yield a n(**Pb)/n(**U) age of 130. 6+0.7 Ma (MSWD=2.1).
The Shenlin granite are characterized by higher in SiO, and alkali, and lower in MgO and CaO contents. The
Shenlin granite belong to high-K calc-alkaline series in the Si0,—K,0O diagram, and metaluminous to weakly
peraluminous with A/CNK ratios of 0. 99~ 1. 03. The Shenlin granite samples are enriched in large ion lithophile
elements (e. g., Rb, Th and K) and depleted in high field-strength elements (e. g., Nb, Ta and Ti). In
chondrite-normalized rare earth element ( REE) patterns, the Shenlin granite samples exhibit light rare earth
element (LREE) enrichment and heavy rare earth element (HREE) depletion with §Eu values of 0.59 ~0. 72.
The linear trend of the Shenlin granite samples in Lay—( La/Yb) , diagram has suggested that the compositional
change is controlled mainly by source and degree of partial melting. The Shenlin granite samples are with high Sr,
and low Y and Yb contents, with the Sr/Y ratios of 24. 3~37.9 that is indicative of adakite affinity. The Shenlin

granite is originated from partial melting of the thickened lower crust with thickness > 50 km, and its residual
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phases include garnet, rutile and amphibolite, and minor plagioclase. In chondrite-normalized REE patterns of
zircons , the characteristics of LREE-depleted, HREE-enriched with Ce positive anomaly are shown, and the zircon
formation temperatures are calculated from 624°C to 701°C. The variation of HREE partition coefficients with ages
in the zircon/melts system of the Shenlin granite indicates that it has experienced injection, mixing and activation of
the magma/fluids, which is consistent with mafic microgranular enclave in this intrusion. The activated magma/
fluids system were intruded along the regional huge fault, and emplacement and consolidation formed the Shenlin
granite took place at the fault intersection in the secondary faults.

Conclusions: The Early Cretaceous Shenlin granite belongs to adakite, which originated from partial melting
of the thickened lower crust with a thickness of > 50 km. It was intruded during intracontinental ( intraplate )
orogenesis in the eastern Qinling Orogenic Belt, which was triggered by regional lithosphere delamination.

Keywords: Shenlin granite, U-Pb isotopic dating, REE of zircon, magma mixing; lithosphere delamination;
eastern Qinling Orogenic Belt
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