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Fig.1 Simplified geological map of Longwogou intrusion in north Xiaoshan Mountain, western Henan Province
a—Simplified tectonic geological map of Henan Province (after Reference [19]), I-North China Craton, II-Qinling orogen belt,

F-Luanchuan—Queshan—Gushi huge fault belt; b—Simplified geological map of north Xiaoshan Mountain, western Henan

Province (after Reference [19]), 1-Cenozoic, 2—Paleozoic, 3—Guandaokou Group (Pt,), 4—Xiong'er Group (Pt.),
5-Taihua Group (Ar), 6—Diabase (Pt,), 7-Mesozoic granite, 8—Fault, 9—Au deposit; c—Simplified geological map of

Longwogou intrusion (after Reference @), 1-Cenozoic, 2—Xiong'er Group (Pt.), 3—Taihua Group (Ar), 4-Mesozoic granite
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Fig.2 Photographs of Longwogou granite
a—K—feldspar megacrysts in Longwogou intrusion, porphyriod texture, and granitic texture in
matrix of Longwogou intrusion; b—Limonitization in quartz vein of Longwogou intrusion
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Fig. 3 Cathodoluminescence images of zircons in LWGO02 from Longwogou granite
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Fig.4 Concordia diagrams for U-Pb age of zircons in LWGO02 from Longwogou granite
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Table 1 LA-ICP-MS dating results of zircons in LWG02 from Longwogou granite
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LWG02-01 1098 23608 457.38 052 0.048927) 0.1354(72) 0.0201(3)  144091)  129(6)  128(2)
LWG02-02 657 11267 26305 043 00487(43) 0.1359(117) 0.02035)  131(151)  129(10)  129(3)
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LWG02-10  21.68 52481 89455 059 00483(17) 0.1304(44) 00196(3) 11555  1244)  1252)
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Table 2 Major elements analytical results of Longwogou granite (%)

Ff b5 SiO,  TiO, ALOs Fe;O3 FeO MnO MgO CaO Na,O K,O P,0Os LOI o
LWG03  70.99 028  14.41 1.12 1.29  0.08 0.43 1.87 436 355 0.11 096  99.44
LWGO05 71.83 022 1442 1.19 086 0.09 028 1.83 408 361 0.08 0.86 9935
LWGO06  70.06 020 1556 126 0.80 0.08 028 148 4.08 518 0.06 076  99.80
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Fig.5 Harker diagram of Longwogou granite
The content of TFe,0; is calculated by TFe,O:=Fe,0s+1.1xFeO
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Fig.6 Diagrams of SiO,—(Na,O+K,0); and SiO,—K,O for Longwogou granite
a—Diagram of SiO,—(Na,O+K,0) (base map after Reference [24]); 1-Olivine gabbro; 2—Gabbro; 3—Gabbroic diorite;
4-Diorite; 5—Granodiorite; 6—Granite; 7-Foid gabbro; 8—Monzogabbro; 9-Monzodiorite; 10—Monzonite;

11-Quartz monzonite; 12—Foidolite; 13—Foid monzodiorite; 14—Foid monzosyenite; 15—Syenite; 16—Foid syenite.
The boundary of Alkaline and sub—alkaline from Reference [25]; b—Diagram of SiO,—K,O (base map after Reference [26]);
1-Shoshonite series; 2-High—K calc—alkaline series; 3—Calc—alkaline series; 4—Low—K tholeiite series
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Table 3 Trace elements analytical results of Longwogou granite (10°)

FEG 5 Ba Rb Sr Th U Nb  Ta Zr Hf Y Pb La Ce Pr

LWG03 916 1820 540 23.12 225 3417 1.54 2073 208 17.66 23.81 5854 10460  10.21
LWGO05 1039 1813 646 1341 246 20.89 1.14 1648 522 1231 1295 39.17 70.17 7.46
LWG06 1974 221.1 701 1425 1.83 18.05 096 1263 491 1153 39.00 3134 58.46 6.33
LWG07 1091 1815 670 1546 195 21.10 1.11 1652 563 12.68 3943 3991 71.96 7.77
LWG08 828  187.0 538 14.60 1.92 19.60 1.06 143.6 497 1223 4238 39.22 68.34 7.36
LWG09 1073 227.8 477 1464 176 2239 122 1728 573 1342 3484 4122 76.04 8.40
LWGI1 1435 196.1 640 1457 196 21.18 1.6 173.0 596 13.10 3451 49.87 86.25 8.95
FEARS Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu  XREE  (La/Yb)y  Sr/Y
LWG03 3553 527 139 514 056 3.09 050 139 023 147 028 22819 26.92 30.60
LWGO05 2605 388 100 347 041 1.83 032 090 021 136 021 15643 19.42 52.48
LWG06 2299 340 096 3.06 036 163 028 1.09 020 132 021 131.63 15.98 60.80
LWG07 2742 411 108 3.84 044 195 034 106 022 140 022 161.69 19.22 52.86
LWG08 2570 385 1.00 347 040 176 030 085 020 132 020 153.97 20.09 43.99
LWG09 29.57 438 1.0 400 048 220 038 110 023 150 023 170.74 18.55 35.54
LWGIl  31.14 445 113 417 047 208 036 104 023 141 022 191.76 23.79 48.85
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Fig.7 REE patterns and spider diagram for Longwogou granite

a—Chondrite—normalized REE patterns of Longwogou intrusion, chondrite values after Reference [31];

b—Chondrite—normalized spider diagram of Longwogou intrusion, chondrite values after Reference [32]
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Fig.8 Diagrams of Y=Sr/Y and SiO,—MgO for Longwogou granite
a—Y-Sr/Y diagram of Longwogou intrusion; 1—-Adakites; 2—Arc andesites; dacites and rhyolite (base map after Reference [33]);

b-Diagram of SiO,—MgO for Longwogou intrusion; 1—Subducted oceanic crust—derived adakites;

2—Metabasaltic and eclogite experimental melts hybridized by peridotite; 3—Metabasaltic and eclogite experimental
melts (1.0-4.0 GPa); 4-Thick lower crust—derived adakitic rocks (base map after Reference [34])
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Fig.9 Chondrite—normalized REE patterns of Wenyu intrusion
in Xiaoqinling
Chondrite values after Reference [31], REE data after Reference [2—5]

http://geochina.cgs.gov.cn H1E LT, 2014, 41(3)



766 el [

b J 20144F

o XA /NG —RE B L b X 7R K2 128 Ma
M S S T s 1 A B R DUVE FCAEM) 1
H 5300 BRI A 7T St e A S A Y
TR h 12 i AR L EIE , 38 5 ARG ZR I8 A P B
] 2R 0 Ay Rl L DRl X — R JB ) 3 = 1
HH—F,

BT LA, e BN 5 A AR A 8 i 1L 38 e X 1
WA D) T A BARUUE L, 2 xd i E AR AR AR
A T R R ) i B e o, 22—

4.4 FF BN

U LL AL BRI V8] Au B B A SR 5 4500 1Y) Ar—
Ar S5 2R AR5 23 91 A (133.0+£2.7) Ma F1(126.0+
2.5) Ma™  RUUE LU ERAEAE 5 e BNA A0 [R]
R Aull VER . /NZEIEZR1B] Au ™ i1 32 e
5 IR AR BT B AR , 20 108 Au sy 2 1
M BERE I Ar- Ar 25 LR AR IR 2 )R (128.3+
0.3) Ma Fl1(126.9+£0.3) Ma", J£ ZZ I Mo—Au # 1) 2
MR 1Y) Re—Os BEZUAE WS 4351124 (129.1+1.6) Ma
F1(130.8+1.5) Ma"", ik & B 75 /N2 s b X AL AFAE
— 015 e ENA A ARG R A B 1R

AE - 1L Hb DX AR AEAE — ] 5 R RINE A AT B it
RANZEE NS B REH . B A2 &R
WP Ag Z & B0 1R IR 20500k (134.9+
0.8) MaF1(134.6+1.2) Ma®, 7 %4 Mo B [l #%
BB Re—Os MACE-14E13 4 (133.4+1.0) Ma, 550

AR A (135.2+1.8) Ma™, Han 55 P3R5 A7 77 4
Mo W #EH ™ Re—Os M- 44714 RN A5 4R AT i 43
MR (132.242.8) MaF1(135.242.9) Ma, B304 Mo
W6 LS I MESH ™ Re—Os [ Z MR AE B A T
(125.4+2.2) Ma~(129.4+3.4) Ma"“ !, 5[ 174 Mo "
HESH T Re—Os [A] v 2 AT Y 4 #8  (132.4+
1.9) Ma", 314 Mo i ¥ 40 ™ Re—Os [A] 37 25 AN
BOFHIAER R (131.1£0.8) Ma™, FBFN{A Aufti™4 5
AR A 1 TP A BER T B9 Rb—Sr 25 IR 28 4F 4 (126 +
11) Ma"", 75 f k5 VESH BT Re—Os [F] i 2 45 B
LRAFIA M (135.6+5.6) Ma™,

T UL, /NZR I —RE L L b IX AR — 2
SR ZLY 5 R RN AT B AR I i P AR 4
JE A VER, BB 134 5 /N 22— A8 H- 1L b X [
RIS BEAEYIR 2 L&, WAL 77
DAJE RMA AR Ry 8 Sk R ARA R & N SW (T 4d )
] NE(RAM R A, 7= REAT SW Sl NE BEM Y45
AR, A BERDTAT B T RIS R 0 it A ) e
R, i 11 b DX ELAG TR S AE ) F Au B AT
SETEA A BPFUUVE R T 15 LARL , FRPHiE 58 2 i
FREBA . RENA AR EA BRI Au.Ag Mo Fil
W S Bn (£ 4) , HAER LWG08 F1 LWGO9 [1) Au
BRI R 177.8% 107 F1 126.8x 107, 57~ i FNA &
A B BRR 2 BT 53 BAT R L™V 71, AT RERL R
U L L AEEBER AR R AT BERAF S X 2 —

F4 REMNGEE Au.Ag.Cu.Pb.Zn Mo FIWLESE
Table 4 Content of Au, Ag, Cu, Pb, Zn, Mo and W in Longwogou intrusion

FE 4 s Au/10° Ag/10° Cu/10°¢ Pb/10° 7Zn/10°¢ Mo/10° w/10°¢
LWG03 2.55 0.09 7.10 23.81 78.72 1.53 12.58
LWGO05 3.56 0.31 2.58 129.5 58.34 2.03 7.96
LWG06 3.91 0.32 1.55 39.00 4327 1.94 4.50
LWG07 2.12 0.16 2.92 39.43 47.29 0.81 2.57
LWG08 177.8 14.00 2.65 42.38 46.84 1.47 12.45
LWG09 126.8 0.67 3.29 34.84 47.31 2.20 6.64
LWGI1 2.34 0.07 3.78 34.51 46.23 1.46 6.59

Mmﬁ‘tmr 0.38 0.052 4.9 21 36 0.50 0.49

JLHE

e SOl 050 0053 54 33 38 0.44 047

TR TE R AL

T A b 5 A6 b o AIZR IS — G L A6 B o T 28 = BE BRI SCiR[71]
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Geochronology and geochemical features of Longwogou granite in Xiaoshan
Mountain, western Henan Province, and their geological implications

LU Ren"?, LIANG Tao'?, LU Xin—xiang’, BAI Feng—jun'?,
CHENG Jing-liang'?’, WEN Jing—jing"?

(1. General Institute of Nonferrous Metals Geological Exploration, Zhengzhou 450052, Henan, China,
2. Key Laboratory of Deep Ore—prospecting Technology Research for Non—ferrous Metals of Henan Province, Zhengzhou
450052, Henan, China; 3. Institute of Land and Resources of Henan Province, Zhengzhou 450053, Henan, China)

Abstract: In order to study petrogenesis, geodynamics and mineralization potential of small intermediate—acid igneous bodies in
north Xiaoshan Mountain, the authors determined the age and geochemical compositions of Longwogou granite body, which is one
of these igneous bodies. Longwogou body is composed of porphyritic biotite monzonitic granite with extensively distributed K—
feldspar megacrysts. **Pb/**U ages of 30 zircons by LA-ICP—MS method are from 125 Ma to 132 Ma, and the weighted average
age is (128+1) Ma. Longwogou granite is characterized by higher SiO, and alkali, enrichment of K,O, and lower MgO and CaO.
Compositional spots of Longwogou granite fall into high— K calc—alkaline series in the SiO,—K,O diagram. A/CNK ratios of
Longwogou granite are from 1.00 to 1.11. According to the petrologic and geochemical features of Longwogou granite, it belongs to
K- rich calc— alkaline granite (KCG). In chondrite— normalized REE patterns, Longwogou granite samples have shown the
characteristics of LREE—enrichment and HREE depletion without obvious Eu anomaly. The (La/Yb)y ratios of Longwogou granite
are from 18.55 to 26.92. In spider diagram, the enrichment of Rb, Th, and trough of Nb and Ta are displayed. Samples of
Longwogou granite have higher Sr and lower Y, and the Sr/Y ratios are in the range of 30.8—60.8, suggesting that Longwogou
granite is adakitic granite. Longwogou granite originated from partial melting of the thickened lower crust, and its residual phases of
partial melting source included garnet, rutile and hornblende. North Xiaoshan Mountain area underwent lithosphere delamination in
early Cretaceous, and it was one of geological responses to huge lithosphere thinning of eastern China in Mesozoic. The formation
age of Longwogou body falls into the time interval of extensive and intensive endogenetic mineralization in east Qinling orogen
belt. Samples from Longwogou body display obvious enrichment of Au, Ag, Mo and W. It is considered that Longwogou granite and
its concealed part have large mineralization potential.

Key words: Longwogou; porphyric biotite monzonitic granite; adakitic; lithosphere delamination; mineralization potential;

Xiaoshan Mountain
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