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Abstract : Hangou monzonitic granite porphyry body lies in northern Xiaoshan Mountain, western Henan Province. Petrogenetic
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research on Hangou rock body is important for recognizing tectonic evolution in northern Xiaoshan Mountain area, and it is also

20184F
significant for estimating mineralization potential. The zircon U—Pb dating method of LA—ICP—MS was used to confirm the age of
biotite monzonitic granite porphyry sample named LLHGO1 from Hangou rock body. The results of 20 zircon spots are consistent
with *"Pb/**U~""Pb/”*U trend line, with **Pb/**U ages being from 142 Ma to 147 Ma, and weighted average age being (145.1+0.7)
Ma. Hangou rock body is characterized by higher SiO, and alkali, enrichment of K,O, and lower MgO and CaO. Compositional
spots of Hangou rock body fall into high—K calc—alkaline series in the SiO,—K,O diagram, and it belongs to K—rich calc—alkaline
granite (KCG). In chondrite— normalized REE patterns, Hangou rock body samples have shown the characteristics of LREE—
enrichment and HREE depletion with trivial Eu positive anomaly, whose (La/Yb)x ratios are from 10.41 to 11.51. Samples from
Hangou rock body are enriched in large ion lithophile elements and depleted in high field— strength elements, which has formed
troughs of Nb, Ta and Ti in spider diagram. Samples of Hangou rock body have higher Sr and lower Y and Yb, suggesting that
Hangou rock body is adakite. According to the content of Na,O and K.O, Hangou rock body is C—type adakite. Hangou rock body

originated from partial melting of the thickened lower crust, and its residual phases of partial melting source included garnet and

rutile, with no plagioclase. North Xiaoshan Mountain area underwent the process of lithosphere delamination of different scales in ~

145 Ma and ~130 Ma, and Hangou rock body is a product of smaller scale lithosphere delamination that occurred at ~145 Ma. The

formation age of Hangou rock body falls into the time interval of ~145 Ma stage of acid magmatism and endogenetic mineralization

potential; Xiaoshan Mountain

in western Henan Province. In the disaster process of lithosphere delamination in Hangou area, huge deep fluids were driven and
discharged rapidly, suggesting that Hangou rock body and its concealed part have large mineralization potential. There are 11 Au

deposits and Au mineralization spots around Hangou rock body, which constitute the best exploration evidence.

Key words: Hougou monzonitic granite porphyry; LA—ICP—MS zircon dating; adakite; lithosphere delamination; mineralization
metallogenesis research; E—mail: luren7901@126.com.
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Fig. 1 Simplified geological map of Hangou rock body in Xiaoshan Mountain, western Henan Province

a—Simplified tectonic geological map of Henan Province (after Bereau of Geology and Mineral Resources of Henan Province, 1989):1—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 Bereau of Geology and Mineral Resources of Henan Province, 1989): 1—Cenozoic, 2—Guandaokou Group (Pt,), 3 —Xiong er

Group (Pt,), 4—Taihua Group (Ar), 5—Diabase (Pt,), 6—Mesozoic granite, 7—Fault, 8—Au deposit (after Liu, 2000), ages of Longwugou body and
Houhe rock body after Lu et al., (2013, 2014), Baishiya after Liang et al., (2013) and Xiaomeihe after Liang and Lu (2015); c—Simplified geological
map of Hangou rock body (after reference @): 1—Cenozoic, 2—Xiong er Group (Pt,), 3—Mesozoic granite, 4—Sampling location and result of K—Ar

dating of Hangou rock body, 5—Sampling location of LLHGO1
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Fig.2 Petrographs of Hangou rock body
a—Biotite monzonitic granite porphyry ; b—K-feldspar megacrysts in

Hangou intrusion ; c—Plagioclase and its polysynthetic twin;
Plg—Plagioclase
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Table 1 LA-ICP—MS dating results of zircons in LLHGO1 biotite monzonitic granite porphyry of from Hangou rock body

HEN0° IF 47 2% AT RINFH/ Ma
I s Th/U

Th u 27pb %Py 16 27Pb/APU lo Po*U 16 PbPb 1o 2PAPU 1o PPHPU o
LLHGOI-1 19669 54605 036 00502 00014 01546 00043 00224 00001 2056 954 1460 38 1426 09
LLHGO1-2 19931 63816 031 00491 00012 0.1525 00039 00225 00001 1501 528 1441 34 1437 09
LLHGO1-3 59.81 26125 023 00506 00023 0.1610 00074 00230 00001 2334 1009 1516 65 1466 09
LLHGO1-4 11310 50267 023 00492 00026 0.1566 00085 00230 00002 1668 1213 1477 75 1469 10
LLHGO1-5 9725 41895 023 00490 00014 0.1537 00046 00228 00001 1464 704 1452 41 1452 08
LLHGO1-6 104.57 43336 024 00517 00020 0.1638 00062 00230 00002 2723 917 1540 54 1467 10
LLHGOI-7 15097 50094 030 00489 00031 01540 00114 00227 00003 1464 1407 1455 100 1447 21
LLHGOI-8 7324 29908 024 00513 00030 01609 00096 00227 00002 2538 1305 1515 84 1447 11
LLHGOI-9 5278 27294 0.19 00498 00038 01550 00121 00224 00003 187.1 1666 1463 106 1431 17
LLHGOI-10 9656 38869 025 00513 00038 01597 00121 00226 00004 2538 1685 1505 106 1438 23
LLHGOI-11 4778 27976 0.7 00501 00047 0.1547 00150 00224 00004 2112 1944 1461 132 1430 27
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Data 1 are the results of the samples of this study; data 2 are from Li et al., 2013
Ma.(128+1) Ma ,(135+3) Ma #l(132+1)Ma( {45, 2 T L R A A LU R R R A e B BAT ~

2013,2014; Liang et al., 2013 ; Z2 ¥ #1 /51~ ,2015) , 130 Ma #1~145 Ma P TE S 9 FRE (R 3) , iX 5 UF
LG ILACFRAAAE~130 Ma F1~145 Ma PIHIR M LIAEERAELL DA 2R 05 S I UCRE — 350, T W UE L
RGN, A AR R — WA A E R 7 . Hby DG LA 23 3l 28 D AF 7 ~130 Ma Fl1~145 Ma
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Table 2 Major elements (%) and trace elements (10°) analyses of monzonitic granite porphyry of Hangou rock body

s LLHG201 LLHG203 LLHG204 LLHG205 LLHG206 LLHG207 LLHG208 LLHG209
Si0, 68.61 68.69 70.46 68.18 67.93 69.74 67.70 68.64
TiO, 031 0.24 021 025 0.26 0.22 0.26 023
ALO; 14.82 1524 13.94 1561 1537 1472 15.80 14.99
Fe,03 0.16 1.19 0.94 1.03 1.28 138 0.80 0.94
FeO 1.29 1.08 0.75 0.97 0.86 0.54 1.19 0.97
MnO 0.04 0.05 0.04 0.08 0.07 0.07 0.07 0.09
MgO 0.82 0.54 0.54 0.58 0.57 0.54 0.52 0.47
CaO 228 2.59 227 271 246 251 242 279
Na,O 238 328 246 355 3.56 3.34 3.65 342
K,0 7.07 495 5.61 4.40 4.14 426 4.50 434
P,0s 0.18 0.13 0.12 0.14 0.13 0.12 0.13 0.13
N 191 1.52 1.94 157 137 127 0.89 1.02
puyil 99.87 99.49 99.30 99.06 98.00 98.72 9791 98.02
\Y% 26.87 34.68 4124 4465 5591 57.78 49.44 50.6
Co 2.05 24 205 343 3.15 2.82 27 2.64
Ni 261 227 222 273 256 3.03 3.02 341
Cr 13.92 16.10 15.83 1827 19.23 19.01 12.86 1935
Ga 19.31 20.34 17.28 20.15 18.49 17.77 19.48 2023
Ba 2683 1596 2365 1370 1863 1436 2235 1706
Rb 98.97 79.66 79.86 69.41 74.94 77.30 66.33 6831
Th 3.92 420 3.86 453 429 420 481 445
Nb 9.90 10.34 925 11.05 1043 1021 11.93 11.10
Ta 0.46 045 0.39 0.49 0.46 0.46 0.59 0.50
Sr 833 911 790 959 964 907 1050 962
Zr 110.21 103.78 101.93 100.76 93.48 97.29 85.30 93.89
Hf 5.08 415 3.68 4.07 3.11 3.86 3.54 3.76
Y 1533 13.54 11.68 13.74 13.95 13.64 14.88 13.94
La 25.70 24 54 2161 27.14 2471 26.77 28.89 2593
Ce 50.98 4384 39.20 47.18 4340 4571 51.03 46.04
Pr 6.24 5.09 456 547 5.11 5.30 5.84 545
Nd 24.07 19.46 17.32 2051 19.56 19.84 2225 2047
Sm 401 335 291 3.46 331 329 373 3.47
Eu 1.86 132 151 129 1.44 128 1.63 1.40
Gd 3.74 3.18 278 323 3.16 3.07 3.52 327
Tb 0.53 045 0.39 0.45 0.45 045 0.49 0.46
Dy 2.94 2.50 2.16 251 2.54 2.50 274 255
Ho 0.58 0.49 043 0.50 0.50 0.49 0.53 0.50
Er 1.70 148 128 1.49 153 148 1.63 1.52
Tm 025 0.23 0.20 023 0.24 023 025 023
Yb 1.66 155 138 159 1.60 1.62 171 1.57
Lu 0.26 025 0.22 025 0.26 025 027 025
Sr/Y 5432 67.28 67.65 69.81 69.10 66.48 70.58 68.98
S REE 124.52 107.73 95.95 115.30 107.81 112.28 12451 113.11
(La/Yb)x 10.44 10.67 10.56 1151 1041 11.14 11.39 11.13
8 Eu 145 122 1.60 1.16 134 121 136 125

7 : SEu=2xEBun/( Smyt+Gdy)o
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Fig.6 Diagrams of SiO,— (Na,O+K:0), and SiO,—K.O for Hangou rock body
a—Diagram of SiO,—(Na,0+K,0) (base map after Middlemost, 1989), 1—Peridotite gabbro, 2—Gabbro, 3—Gabbroic diorite, 4—Diorite,
5—Granodiorite, 6—Granite, 7—Foid monzo—gabbro, 8—Monzo—gabbro, 9—Monzo—diorite, 10—Monzonite, 11—Quartz Monzonite, 12—Foidolite,
13—Foid Monzo—diorite, 14—Foid Monzo—syenite, 15—Syenite, 16—Foid syenite. The boundary of alkaline and sub—alkaline after Irvine and
Baragar, 1971; b—Diagram of SiO,—K,O (base map after Rollison, 1993), 1—Shoshonite series, 2—High—K calc—alkaline series, 3—Calc—alkaline
series, 4—Low—K tholeiite series. In the map, data 1 are the results of the samples of this study; data 2 are from Li et al., 2013
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Fig.7 Diagrams of REE distribution pattern and spider diagram for Hangou rock body
a—Chondrite—normalized REE distribution patterns of Hangou rock body, chondrite values after Boynton, 1984; b—Chondrite—normalized spider
diagram of Hangou rock body, and chondrite values after Thompson, 1982. In the map, data 1 are the results of the samples of this study; data 2 are
from Li et al., 2013
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1Mi~130 Ma PR 25 0% sl ) = 2207 T L AL B, 2003) o 5 5 K1 Si0,, ALO; . MgO ., Sr Al
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HHEINN RIS AA OBV C IR RS Kl 8a) , H Na,O F K,O & it MW B AN [m] T 3L 81 O
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Fig.8 Diagrams of Y—Sr/Y and SiO,—MgO for Hangou rock body
a—Y—Sr/Y diagram of Hangou rock body, I—Adakites, II—Arc andesites, dacites and rhyolite (base map after Defant et al., 2002);

b—Diagram of Si0,—MgO for Hangou rock body, A—Subducted oceanic crust—derived adakites, B—Metabasaltic and eclogite experimental melts

hybridized by peridotite, C—Metabasaltic and eclogite experimental melts (1.0~4.0 GPa), D—Thick lower crust—derived adakitic rocks (base map
after Wang et al., 2006.
In the map, data 1 are the results of the samples of this study; data 2 are from Li et al., 2013
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(A TR 25 2805 3, i LA Hh 55 =2 3R] B 1 PN A 4
J& B EH (2 3) o BREIEKBBEA 1 4 B
B2 4 BT R M 1) Re—Os 81 AR I A T
(142.9+2.1) Ma ~(143.4+2.3) Ma, JIALF- 24585 Ky
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BEA 1Y RABVEHE IR, BRI Re—O0s f4E
A T (143.6+2.4) Ma ~(145.4+2.4) Ma ( 7k 45,
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Table 3 Ages of acid intrusions in Xiaoshan Mountain area

B MEXE AR A TTIE HIEEREEN Kk U5
1 U L AL S Wik #:4 LA-ICP-MS (145.1£0.7) Ma A
2 U Ll Ak AN #: A LA-ICP-MS (128+1) Ma S5, 2014
3 U Ll Ak JE ] #: A LA-ICP-MS (128+1) Ma S5, 2013
4 U Ll Ak Spay: #: A LA-ICP-MS (145+2) Ma #(135+£3) Ma Liang et al., 2013
5 U Ll Ak AN =T #: A LA-ICP-MS (131.5£0.9) Ma RS, 2015
6 UG L1 e 3 TR #: A LA-ICP-MS (149£1) Ma s, 2011
(142.0£2.0) Ma (f£ix] N KBEED
B4 SHRIMP (147.5£2.1) Ma ( —KAERBES) 2N, 2013
7 U5 LR K (147.8+1.6) Ma (FIKALKIBES)
JE4H™ Re-Os (143.4+.09) Ma B4, 2013
4 7BE Ar-Ar (143.0+2.0) Ma ), 2013
8 U1 LR B A ¥ F LA-ICP-MS (148+1) Ma HEEE, 2011
(145£2) Ma (4 M AD
#7 LA-ICP-MS® (158£2) Ma (11 AN £ s, 2011
9 UG L1 e 3 KR (170.0+4.6) Ma (3 Ml 5D
(145.3+4.4) Ma FEIKEE, 2011
#EEHA Re-Os
(144.9+1.0) Ma ZEE IR, 2012
10 UG L1 e 3 J\FE L #: A LA-ICP-MS (145.9£1.9) Ma F1(146.6x1.6) Ma WA H %, 2013
11 U1 LR Jo BRI ¥ F LA-ICP-MS (131x1) Ma HEEE, 2011
12 UL R (PN ¥ F LA-ICP-MS (132+1) Ma HEEE, 2011

T AP A B YCP1 R0 1 18 I AR AR T 3 4, AR SR R DA e 1 448 41 A S BIR A2 AT AR, B
AR A TF(143+1) Ma ~ (148+2) Ma 1Y 4 54, BATHIMBCE 41 4 (145+2) Ma.
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