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Fig.2 Geological map of the Yaogangxian tungsten deposit, Hunan province
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Fig.3 Microtexture of alkali feldspar granite
A—Gray alkali feldspar granite (I), euhedral albite (Ab) replaced by K—feldspar (Kf),quartz (Q) and muscovite (Mus),
transmitted light. B—Sphalerite (SP), stannite (Sn) controlled by cleavage of muscovite (Mus), reflected light.

C—Muscovitization and silicification on the margin of K—feldspar (Kf), granite II, transmitted crossed nicols light;
D—Alkali feldspar granite (II), euhedral albite (Ab) replaced by K—feldspar (Kf) and quartz (Q), transmitted light
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Legend as for Fig.4. JiePL—Jiepailing deposit; YL—Yaoling deposit; DaDS—Dadongshan granite ; HuaS—Huashan granite
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Fig.2 Major mineral composition of Yaogangxian granitiods (%)

no. Bk FrAS e ) K nht B KA
1 YGB-40 4439 1745 33.54 4.62 50.99
2 YGB-62 4485 2101 2934 4.79 5035
B
3 S . YGB-33 4508 2148 2941 4.03 50.89
FRORL R DR AL B
4 YGB-52 4317 2141 3098 4.44 5239
5 YGB464 3135 4818 16.98 3.49 65.16
6 YGB-27 5439 2910 11.70 4.81 40.80
7 YGB-28 4546 3154 18.60 4.40 50.13
8 YGB274 5411 3451 7.34 4.04 41385
9 ; YGB275 4884 4197 6.76 243 4873
|
10 - YGB277 3415 3995 2335 255 6330
AL AR AL B
I YGB279 4495 3863 14.33 2.09 5296
12 YGB28OA 3632 3236 2858 275 60.93
13 YGB344 3554 3731 2445 2.70 6176
14 YGB463 3179 4140 2377 3.04 65.17
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Fig.7 QAP diagram of granite in Yaogangxian (A) and Nanling (B)

A—Yaogangxian deposit (microscopic statistics), B—CIPW calculated mineral composition (Nanling region)

1—Quartzolite, 2—Quartz—rich granitoid, 3—Alkali—feldspar granite, 4—Granite, 4a—Syenogranite, 4b—Monzogranite, 5—Granodiorite,

6—Tonalite, 7—Alkali—feldspar quartz syenite, 8—Quartz syenite, 9—Quartz monzonite, 10—Quartz monzodiorite, 11—Quartz diorite,
12—Alkali—feldspar syenite, 13—Syenite, 14—Mozonite, 15—Monzodiorite, 16—Diorite

AL HBURCS AR 0 5 (e ISR Z 8045
W RBIAE R X Rl S 7 S R W s A7
UNEE BAAN AT RE XS EAL SRR BB R 1 4E
A HB ()R P57 XA AL b A T BB ., (A
ANTRIAE B4 B J AN TRV | LB 4% TR 5 3/ (L ot
L AERE R mYea B A AR R R AR
B 2 H /SR T A U AR IR RN TRV 45 WS o e
BN WA E S, JUHIE o T N 2 A
TAATI 28 s q R e kR W KA RSB BT IR
(ORI, L TE PR A ke SO A8 B R O S L
2 H B IR AL B R TR 2 E BT R T B
(RS ST AT B R S R DT N2 WSS Sl I E D
KA An fEL TR0 1D 4E B 0 BT s 1k B39 A o
Z— ,An {HBUN — R by AR R M BT AR
1 An HZ DR FIBIARE, 5 TF MR AR
F 9% 45 TAE

B, FHRMOERAREL K EFHRLRE
FHRTHNET RMBERWEY AAF TR 0P
TAEF LR E I AT E L A A
A R B A TR K K FE

S % ik (References) :

(1] AT EL PO 5 e oA £ 2 22 LR 5 22 2 B 30 1 230 (M.
JE st Bhaf L, 2007.
Zhou Xinmin. Petrogenesis of the Late Mesozoic Granitoids in the
Nanling Range and Geodynamic Evolution of Lithosphere [M].
Beijing: Science Press, 2007(in Chinese).
(2] HLE, BA L R R AT &R AE A KR R B M.
utRRE R, 1991117125,
Xia Hongyuan, Liang Shuyi. The Minerogenetic Series of W—Sn—
Rare Metal Deposit Related to Granite, South China [M]. Beijing:
Science Press, 1991:117—125(in Chinese with English abstract).
(3] 150K MR T A R A2 B 5 6 R M) -
AL B E HREL, 1984,
Department of Geology, Nanjing University. The Characteristics of
Granite and its Relationship with Mineralization [M]. Beijing:
Science Press, 1984(in Chinese).
PRI, 2000, SRR B, A5 [ U8 L X 5 b A AR AE K A 2 56
A0 KA A B R [M]. dbaT. R AL, 1989 414—
463.
Chen Yuchuan, Pei Rongfu, Zhang Hongliang, et al. The Geology

[4

of Non —ferrous and Rare Metal Deposits Related to Mesozoic
Granitoids in Nanling Region [M]. Beijing: Geological Publishing
House, 1989:414—463(in Chinese with English abstract).



ERDES R BUHT A% I 45 2 42 TR AT IX B K A6 10 2 1 S R HE 8 X 379

[5] EAlE. Hemg AL b A B o2 i Il i 5 2 22 [y]. 8 A b T 2 i, 2004,
10(3):305—314.
Wang Dezi. The study of granitic rocks in south China: Looking
back and forward[J]. Geological Journal of China Universities, 2004,
10(3):305—314(in Chinese with English abstract).

[6] Thoey, #3522, FhIIAE. R DA IR IR 2R 4 46 B 2 28 B L il
FEAE]. 7 RHBJS, 1982, 1(2):1-14.
Xu Keqin, Hu Shouxi, Sun Mingzhi. On the two genetic series of
granites in south China and their metallogenetic characteritics [J].
Mineral Deposits, 1982, 1 (2):1 =14 (in Chinese with English
abstract).

[7] EBEE, B, Li—F 46 KA WS BE R 5908 (M), dbat B
FHREE, 2000:1-236.
Wang Liankui, Huang Zhilong, Liquid Immiscibility of Li —F
Granite Magma: Characteristic and Experiment[M]. Beijing: Science
Press, 2000 :1-236.

[8] Rk i, H, OKE . RBETUA KPS AR 5 T 1R

3‘&%9@3@3@@?%[}]. HAFH, 1995, 11(1):1-7.

Zhu Yongfeng, Zeng Yishan, Ai Yongfu. The experimental study

about the liquid immiscibility and ore —forming process in felsic

magmalJ]. Acta Petrologica Sinica, 1995, 11(1):1—7(in Chinese with

English abstract).

TR AR W A AL 52 S TR B R R AU & R ).

IR LT, 1991, 10(4) :289-294.

[9

Xu Qidong. Identification of the intrusive phases of the composite
alkali feldspar granite in Xianghualing, Hunan [J|. Hunan Geology,
1991,10(4) :289—294(in Chinese with English abstract).
[10] &F BB, JEHT R, X S5, w06 A 3t 4 (9 S A b BRFAE []]. M
BT, 2006, 52(2):251-265.
Shu Liangshu, Zhou Xinmin, Deng Ping, et al. Principal geological
features of Nanling tectonic belt, south China [J]. Geological
Review, 2006, 52(2):251—265(in Chinese with English abstract).
[11] ZEkAe, 28R, 25 IEFE, T30 R 04 i 1) FL 309 26 5 4 1 7l IR 2 0
Lk R X)), BRI AR, 2007, 52(9):981— 991.
Li Xianhua, Li Wuxian, Li Zhenxiang. Re —discussion on genetic
type of Nanling granitoid and its tectonic significance [J]. Chinese
Science Bulletin, 2007, 52(9):981— 991(in Chinese).
[12] A0, F i, M, 55wk b By i 18 b & I 1 4
U—Pb 4EACA% 48] P B (O 8 bR E), 2000, 39(8) .
1112—-1127.
Zhu Jinchu, Wang Rucheng, Zhang Peihua, et al. Chonology
frame of Zircon U—Pb dating from Qitianling gramitic batholith in
Nanling Range [J]. Science in China (Series D:Earth Sciences),
2009, 39(8):1112—1127(in Chinese).
RV, EROR, Bid %, 2 ¢ T R b A ARAE B A 12 0 47 i
S5 AT U-Pb AF I B I 22 0], 5 50 2 55 i ). B b
Jis4, 2010, 16(1):119—123.

[13

Zhu Jinchu, Wang Rucheng, Lu Jianjun, et al. On the time span
between emplacement age and zircon U—Pb age of the Mesozoic

granites in Nanling range, south China: A Discussion with Prof.

[15] %

[16

(17]

(18]

(19]

[20]

(21]

Zhang Bangtong et al [J]. Geological Journal of China Universities,
2010, 16(1):119—123(in Chinese with English abstract).
?Zi%‘y'l‘l KI7oR, B R, AF VLT XA R R R AL s Bk 1
IR SO 3 3L D). A AR, 2008, 24(10) :2244-2254.
Shen Weizhou, Zhang Fangrong, Shu Liangshu, et al. Formation
age, geochemical characteristics of the Ninggang granite body in
Jiangxi Province and its tectonic significance [J]. Acta Petrologica
Sinica, 2008, 24 (10):2244 —2254 (in Chinese with English
abstract).
BNRE, £ uihg, LB A, 2. 1R BE RN AU I B AR A2
TE[). Hb BT SR, 2010, 47(2) :143-150.
Li Shunting, Wang Jingbing, Zhu Xinyou, et al. Chronological
characteristics of the Yaogangxian composite pluton in Hunan
Province [J]. Geology and Exploration, 2010, 47 (2):143—-50(in
Chinese with English abstract).
EIRE, £ uUh, BUB A, S5 1R BT B AL 2 4 B R R AH
Re—Os [l fi2 28 52 4F FL [7] 432 22 70 A7 S M i 3L ). sAC o,
2011, 25(2):228-235.
Li Shunting, Wang Jingbing, Zhu Xinyou, et al. Re—Os dating of
molybdenite and sulfur isotope analysis of the Yaogangxian
Tungsten polymetallic deposits in Hunan Province and their
geological significance [J]. Geoscience, 2011, 25 (2):228 =235 (in
Chinese with English abstract).
TREC . W BRIy A TS T e ——FF e
K IRAE R LR R (). ML BT 4R, 1957, 37(2):117—151.
Hsu Kechin. Discovery of pyrometasometic scheelite deposits near
a wolframite—producing district in southern China, and a discussion
about the origin of these two classes of deposits [J]. Acta Geologica
Sinaca, 1957, 37(2):117—151(in Chinese with English abstract).
M, AL, AR T, S5 R R B B A MR A AR SRR K
[R5 0 3 PR []). A md BT 5 4077 2000, (3):12—19.
Sun Jian, Ni Yanjun, Bai Daoyuan, et al. Geochemistry,
petrogenesis and tectonic setting of Early Yanshanian Yaogangxian
granite pluton, southeastern Hunan province [J]. Geology and
Mineral Resources of South China, 2009, (3):12—19 (in Chinese
with English abstract)
WRAK S, 3 A AE JBE 3t R AL S A E 5 A R 7R ). A
75 LT, 1988, 2(1) :62—72.
Chen Yirang. Geological and geochemical characteristics and
diagenetic —minerogenetic processes of Yaogangxian granite [J].
Mineral Resources and Geology, 1988, 2 (1):62—72 (in Chinese
with English abstract).
BCIE . 3 R B e A AE AR AN AR B A 0 7 e AR R e AR
BRI AL BESE [)). MBS T, 1958, 18(1):1—10.
Ruan Daoyuan. The study on the origin of granite and the
significance for mineralization[J]. Geological Review, 1958, 18(1):
1-10(in Chinese with English abstract).
WP 2 T 7 SRy DX sl s J5 A A A D A DX A A 4R (1
50000) (1 H #F G49-83—D, 3% X il F G46—95B) (b5 43 ) [R].
1990.



380 i [

i 5t

2012 4F

Geological Team 4th. Regional Geological Report(1:50000) (G49—
83—D, G46—95B)[R]. 1990(in Chinese).

PR, DU A, REA T, SF. WITE BE b AR 0 4K B A b 2 BB
FE[). W EEAR, 2011, 31(1):18—19.

Fu Qibin, Zhu Xinyou, Cheng Xiyin, et al. Research work on the

IS}
L)

mica of the granite in Yaogangxian tungsten, Hunan Provience(]].
Acta Mineralogica Sinica, 2011:31 (1):18—=19 (in Chinese with
English abstract).

[23] FIHBAN, R R, R, L R A R SRR B B
Jol o I B G T 5 S —— LA R g T R e R T AE 1 e A O 91
O] AA0 P22, 2010, 29(3) 1225234,
Zhang Bangtong, Wu Jungi, Ling Hongfei, et al. Petrological
discrimination between primary and secondary muscovites and its
geological implications: A case study of Fucheng peraluminous
granite pluton in southern Jiangxi [J]. Acta Petrologica et
Mineralogica, 2010, 29 (3):225 =234 (in Chinese with English
abstract).

[24] EFR GB/T 17412. 1-1998: & 143 FS I 44 J7 %8 KRG 6 A1 1
532 i 44 77 38 [S]. 1998.
National standard of P R. GB/T 17412.1 —1998: China

Classification and nomenclature schemes of the rocks
Classification and nomenclature schemes of igneous rock. 1998 (in
Chinese).

[25] #LG, ANBERL, B2 iln, A, B T B A IXBRRAE B IN I

i 41 SHRIMP U—Pb 4F ¢ 15 “Ar/PAr " 4F e B Hb 5 5 X
). w A BT 2= 4, 2010, 16(2) :177—185.
Zhai Wei, Sun Xiaoming, Wu Yunshan, et al. Zircon SHRIMP
U~—Pb dating of the buried granodiorite and muscovite “Ar/”Ar
dating of mineralization and geological implications of Meiziwo
Tungsten Deposit, Northern Guangdong Province,China [J].
Geological Journal of China Universities, 2010,16 (2):177—185(in
Chinese with English abstract).

[26] WY, 05, RAEN, 45, MRS HE Y £ &m0 Xl & ik

A P )], AR R S 07, 2009, (3):1-7.
Fu Jianming, Wu Shichong, Xu Deming, et al. Reconstraint from
zircon SHRIMP U—Pb dating on the age of magma intrusion and
mineralization in Xitian Tungsten—tin polymetallic orefield, eastern
Hunan Province [J]. Geology and Mineral Resources of South
China, 2009, (3):1-7(in Chinese with English abstract).

[27] X R IR, M5, FhZ2ii, 45, AR 8 8 B - DX A e i

WEFE (). KHAD I 5080727, 2008, 32(1) :63-71.
Liu Guogqing, Wu Shichong, Du Andao, et al. Metallogenic ages of
the Xitian tungsten —tin deposit, eastern Hunan Province [J].
Geotectonica et Metallogenia, 2008, 32(1):63—71(in Chinese with
English abstract).

[28] Badanina E V, Veksler I V, Thomas R, et al. Magmatic evolution
of Li - F, rare—metal granites: a case study of melt inclusions in the
Khangilay complex, Eastern Transbaikalia (Russia) [J]. Chemical
Geology, 2004, 210: 113—133.

[29] Ray G E, Webster I C L, Ballantyne S B, et al. The geochemistry

of three tin—bearing skarns and their related plutonic rocks, Atlin,
Northern British Columbia [J]. Economic Geology, 2000, 95:
1349-1365.

WRER, Bl 75 W TL, 55 m U 3t X485 385 8 A0 4K b o B L ™
TER[). A b BT 2540, 2008, 14(4):459—473.

Chen Jun, Lu Jianjun, Chen Weifeng, et al. W —Sn —Nb —Ta—

30

bearing granites in the Nanling range and their relationship to
Metallogengesis [J]. Geological Journal of China Universities, 2008,
14(4):459—473(in Chinese with English abstract).

[31] BRIC. MR 2 G 8 07 RIS 45 B A —— LA W) g Aol 77 Il 4
PRI, HE R, 1997, 32(3):351-363.
Mao Jingwen. Metallogenic speciality of super giant polymetallic
tungsten deposit: taking the Shizhuyuan deposit as an example|[]].
Scientia Geologica Sinica, 1997, 32 (3):351—363 (in Chinese with
English abstract).

[32] Sanchez S M T, Benito M C M, Perez M L C. Mineralogical and

physiochemical evolution of the Los Santos Scheelite Skarn,
Salamanca, NW Spain[J]. Economic Geology, 2009, 104(7): 961—
995.

[33] £F, AR, &5, % SR — il < 18 A B H p s

YERI). M7 42, 2009, 83(10):1505—1514.
Wang Yong, Lv Qingtian, Meng Guixiang, et al. Alkali feldspar
granite of Donggqiyishan, Inner Mongolia and its metallogenesis|]J],
Acta Geologica Sinica, 2009, 83(10):1505—1514 (in Chinese with
English abstract).

[34] B IE, HIEW, &0, S NSRBI 4B B A 1 Bk

R R R ). A A0 92223, 2011, 30(3): 543—552.
Lv Bo, Yang Yueqging, Meng Guixiang, et al. Geochemical
characteristics and petrogenesis of Donggiyishan alkali feldspar
granite, Inner Mongolia[J]. Acta Petrologica et Mineralogica, 2011,
30(3): 543—552(in Chinese with English abstract).

[35] MR, AR B AL B A T IR M. U MBS BT 1996.:42-48.
Lin Desong. Tantalum —Rich Granite Type Deposits in South
China [M]. Beijing: Geological Publishing House, 1996:42—48 (in
Chinese with English abstract).

[36] Cuney M, Marignac C, Weisbrod A. The Beauvoir topaz —
lepidolite albite granite (Massif Central, France); the disseminated
magmatic Sn —Li —Ta —Nb —Be mineralization [J|. Economic
Geology, 1992, 87:1766—1794.

[37] Haapala I. Magmatic and Postmagmatic Processes in Tin—mineralized
Granites: Topaz —bearing Leucogranite in the Eurajoki Rapakivi
Granite Stock, Finland([J]. Petrology, 1997, 38:1645—1659.

[38] Costi H T T, Agnol R D, Pichavant M, et al. The peralkaline tin—
mineralized Madera cryolite albite —rich granite of Pitinga,

craton, Brazil;

crystallization processes|J]. Can. Mineral, 2009, 47:1301—1327.

Amazonian Petrography, — mineralogy  and

[39] Audetat A. Source and Evolution of Molybdenum in the Porphyry
Mo ("Nb) Deposit at Cave Peak, Texas [J]. Petrology, 2010, 51:
1739—-1760.

[40] Brown P E, Essene E J. Activity variations attending W skarn



ERDES R PO A% R B 2 4 B X AL B 10 T S He s 381

formation, Pine Creek, California [J]. Economic Geology, 1985, hydrothermal transition:a summary of experimental studies [J].
(89):358—369. Chemical Geology, 2004, 210:7-31.

[41] Mackenzie D E, Black L P, Sun S S. Origin of alkali —feldspar [45] Dolejs D, Baker D R. Liquidus equilibria in the system K,O —
granites;: An example from the Poimena Granite, northeastern Na,O—ALO;=Si0,—F,O0—1-H,O to 100 MPa: I. silicate—fluoride
Tasmania, Australia [J]. Geochimica et Cosmochimica Acta, 1988, liquid immiscibility in anhydrous systems [J]. Petrology, 2007, 48:
52(10):2507—2524. 785—=806.

[42] Gallagher V. Geological and isotope studies of microtonalite—hosted [46] Dolejs D, Baker D R. Liquidus equilibria in the system K,O —
W —Sn mineralization in SE Ireland[J]. Mineralium Deposita, 1989, Na,O—-ALO;-Si0,—F,0—1-H,O to 100 MPa: II. Differentiation
24:19-28. paths of fluorosilicic magmas in hydrous systems [J]. Petrology,

[43] Breiter K, Fryda J, Swltmann R, et al. Mineralogical evidence for 2007b, 48:807—828.
two magmatic stages in the evolution of an extremely fractionated [47] Keppler H, Wyllie P J. Partitioning of Cu, Sn, Mo,W, U and Th
P—rich rare—metal granite :the podles” stock, Krus'ne” Hory, Czech between melt and aqueous fluid in the system haplogranite H,O—
Republic[]]. Journal of Petrology, 1997, 38(12):1723—1739. HCI and haplogranite —H,O —HF [J]. Contrib. Mineral. Petrol.,

[44] Veksler I V. Liquid immiscibility and its role at the magmatic - 1991,109: 139—-150.

Characteristics of alkali feldspar granite in tungsten (tin) deposits of Nanling
region

ZHU Xin—you"?, WANG Jing—bin"*’, WANG Yan—Ii’,
CHENG Xi—yin‘, HE Peng’, FU Qi—bin", LI Shun—ting’

(1. Beijing Institute of Geology and Mineral Resources, Beijing 100012, China; 2. Sinotech Mineral Exploration Co., Ltd., Beijing 100012,
China; 3. China Non—ferrous Metals Resource Geological Survey, Beijing 100012, China; 4. Kunming University of Science and Technology,
Kunming 650093, Yunnan, China; 5. China University of Geosciences, Beijing 100083, China)

Abstract: The early Yanshanian granites related to tungsten and tin deposits in Nanling region have been
considered to be biotite granite, monzogranite, albite granite etc. However, microscope and electron microprobe
analyzes of the granite related to tungsten mineralization in Yaogangxian, Shizhuyuan, Xitian, Dengfuxian, Limu
and Meiziwo show that all the feldspars of the granite consist of K—feldspar and albite (An<5), which suggests that
the name should be alkali feldspar granite. The albite of greisen inclusions in the alkali feldspar shows the character
An <3. There is no obvious vertical regular variation or zoning of the compositions of the albite and granite
within the depth range of 1000m. On the contrary, the plagioclases of the granite inclusions (xenoliths), some
granite porphyry dykes, giant batholiths, and Triassic and Paleozoic monzogranite or granodiorite have a wide
range of An value of 0~93, belonging to oligoclase, andesine or even basic plagioclase. The alkali—feldspar granite
that contains two kinds of alkali feldspar was usually formed from the rich —volatile (Li—F) magma, with the
extensive development of liquid immiscibility at the top of the granite, which caused the enrichment and
mineralization of W, Sn, Bi, Mo in the hydrothermal —magma. The An value of the albite in alkali —feldspar
granite could be used as an indicator for evaluating granite in search for W—Sn mineralization, because the value
is obvious lower than that of barren granite.

Key words: Nanling; tungsten and tin polymetallic deposit;granite ;alkali—feldspar granite
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