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Fig.1. Composition of pyroxene in hornfels and skarn.

1—Hornfels ;2—Massive skarn;3—Retrograde altered rock;4—Skarn vein; 5—Manganese skarn.
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Fig. 2. Composition of vesuvianite from hornfels and skarn.

1—Hornfels ; 2—Massive skarn;3— Vein skarn.
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Fig. 3. Composition of garnets from massive skarn.
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Fig. 4. Variations in pyroxene and garnet composition of skarn zoning along No. P-4 gallery.
37—Garnet skarn; 17—Pyroxene-garnet skarn;15—Garnet-pyroxene skarn;12—Lamellar pyroxene-garnet skarn;
10—Garnetiferous wollastonite-vesuvianite skarn. The solid line stands for compositional evolution direction of garnet

whereas the dash line for compositional evolution direction of pyroxene (from wall rock to the rock body).

B ERHWREREMN AHOAFINAW FEOEERE L., R FEEETE, KHo
B EETE0.05 %Ll Lk, Chen Jun et al. (1992)REW A FERET P Sn0, 0. 09
%~0.67%"Y, BHNAERTWEERT &, A, KFERUFLEAREW RaTEF MM
ik 3.5 %Hy WO, #1 5.1 %@y BiO, BFEEHET M, SRNT W ERY . HEED
HRETARUEANKTARERSE.

2.3 BT E (Retrograde altered rocks)
ERRBEEERZE,, FEAKRGE B M T 2 A REW FE50 BB 1EH, 8K



B Fi1H  BRXF WEMTEYRE-Z3E M W-Sn-Mo-Bi § KRB /& H 5

WK EZFTERFNAIW FEFHATRABER AR MERER ER T RIS
RHRERVYFETY RSB, EEMTRENME, MEENTHHEBERESR
L FERDSFRA LS T RER LA IS, B AR A SUREY 58 M SN E O T
KEBOS BETHANEGE BT EAREBAE . XFE R S HERGUF R BT ol
AR A FE B[R] b A SRk R SR EE B A

EAUBKT REBEG A B EAMKRENTHRRW FEZ L. ABSREBATESR
S Y AR BB E, S AR AR E AR AHAE AREy B RERE
HFBERS., ZEAHKBEEA GO %~90 %) BEED (10 %~30 %FEHG %~15
YO IRBHE A B A, B S SRRy T ERER T A BVR &R R 4B R & 4, B4R 0. 01~
0.05 mm, P AL &, WIBEHE A FA FeO 5 MnO BIEMHXM, 5 MgO BRAXERXE,

By EANAER-FMBEENELMESE, HANA GO %~70 %) . 8H 20 %~
35 Y) BT (10 % ~30 YO RV BAREGIRA.FBA . OET ERY EET AL AL
WHRA.FTONEEG ., ZREEEIRZE  ENTRERARKEEARE. NGEK
R BB (1~3.5 cm) Atk . R B FRET TR TE Leake (1978) B N A 47 KW L
B0 A INA S A EREA RN A KB AR, U E BB A5 R FeO ML,

BV EaGRAEEY R B ESRMABE 0L, HRIBA QS %~40 Y. EA
(25 %~30 %) HEBRT (25 %~30 %) AFEG %~25 WUBRLENETH SH8-HEH
A HEA By By EaY S A EEY RS BT Al RTESHEKA .
10 %~20 %. FERCHEB, R UEET H7 FHEF B Kwak (1981) 1#8 # t %44 1 (wrigglite
structure)®”, SRR AW 7E Hey (1954) 43 2K E L RFE R E HIFFIRA (BFR A,

AN ERE —EELAEMET 5 REAUST RAS. EESERIRT0 %~85 %. &
B R, B A S AN RS .S DT A, MEE—REENET A.

2.4 BRE®EE .

BEARKEXKMAMBKEAER. KKKLHRZEEEX,E 10~50 cm, TEHHEL
RESFHE.FUEMAEREHAR . AEERT LY BEET . Sa8dn%. RE
kA A BAE, BN ASEEE-SEE AT ER,H Ad 20 %~73 % (& 5),Sp 4
FAF 10 %, BLARS SERYFETHFUARSEE,FeO 4.6 %~5.4 %,MgO1.7
%~1.9 % (B2 . W FRERKIHTHEAEFIFAR  FEUHEE-ERGHE IE BN
KHERFUARERRGHEG . BoRUEHEF LA UAHEREAEAEEAR. WES
KEKEE £ 8] EEERE FHRW FE, WM F FERUMEE, S EE /L, IR EEK
SREAMENRZAR. XEWREREGRE—FETH, WO, SBE 1 %~6 %.

AR CRE R & KB FEME I B MES . FERGREGRCBEFLAAR,
HMEROBKERA. ARASHFLAMRS SWRERKPHENTHAR.

TE 7 BEA kR B 3 18 3 A A A — o A BB R B 4 O K 4 R BRI R e
Bko ZBBKIRTTLAST o F = RS K— 0 Tz S Kbk, 82— 27 @bk, b ol
A EZEMASTAR. AR THER T —SEREaTE RS, Sp+AIm KXF 90 %, H
H Alm 42. 90 % ~51.88 %,Sp 41.85 % ~49.53 % ; -2 MM k4 i F Wang Changlie et
al(1982) @ X REETHF?, 5— %75 Sn.Be LW =Bk (A ZBAR =8 . R A-
WK ESARSE. BRKEARE . BB EAR. ABA EER A ,Sp 63.66 %



6 v K # & 1996 4

~87.26 % ,Gross 10.55 %~27.37 %, HEHEH & MnSiO, 72.81 %,CaSi0, 9 %~17 %,
FeSiO, 9 %~15 %,
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Fig. 5. Composition of garnet from skarn veins.
1—Large skarn veins and stockworks superimposed upon retrograde altered rock;2—Veinlets or fine stockworks

of skarn associated with greisen veins.
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Fig. 6. Schematic diagram showing zonation of greisenization-mineralization
in the Shizhuyuan ore district.
1—Massive greisen (W-Sn-Mo-Bi); 2—Dense large vein greisen (W-Sn-Mo-Bi); 3—Sparse vein greisen
(W-Sn-Mo-Bi) ;4—Stockwork greisen (Sn,Be,Cu);5—Stockwork greisen (Sn,Cu) ; 6—Granite porphyry;

7—Equigranular biotite granite;8—Marble.
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Fig. 7. Stockwork greisen superimposed upon massive skarn.

1—Greisen vein; 2—Retrograde rock ; 3—Primary skarn;4—Manganese skarn vein.
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Fig. 9. Multi-stage rock-forming and ore-forming evolution model of the Shizhuyuan ore deposit.
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GEOLOGY AND METALLOGENY OF THE SHIZHUYUAN
SKARN-GREISEN W-Sn-Mo-Bi DEPOSIT,HUNAN
PROVINCE

Mao Jingwen and Li Hongvan
(Unstitute of Mineral Deposits,Chinese Academv of Geological Sciences, Beijing 100037)

Key words ;:skarn,greisen,polymetallic tungsten deposit,Shizhuyuan
Abstract

The Shizhuyuan deposit is the largest of the economically important polymetallic tung-
sten deposits in China. The deposit occurs within the thermal aureoles of the Yanshanian {fel-
sic intrusion which was emplaced into Devonian carbonate and marls. The mineralizations in
the deposit can be divided into three stages, which are genetically associated with the three
episodes of granitic rocks,i. e. pseudoporphyritic biotite granite ,equigranular biotite granite,
and granite porphyry.

During the emplacement of the pseudoporphyroid biotite granite, metamorphism and
subsequent skarnization were developed around the stock. The pure limestone was trans-
formed to marble,and marls and argillite interlayers to a series of hornfels. Due to the strong
subsequent skarnization, most hornfels were transformed into skarns in the Shizhuyuan

area. The skarn mainly consisting of calcic skarn is distributed around the granite stock. The
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skarn exhibits massive structure and is mainly composed of garnet,pyroxene, vesuvianite,
wollastonite and interstitial fluorite, scheelite, bismuthinite. The distribution, composition,
mineralogy and relationships of alteration facies suggest that they were formed as a result of
progressive reaction of an inflowing hydrothermal solution with a generally uniform lime-
stone,and that the dominant effect of this interaction was the progressive removal of Ca and
addition of other constituents to the altered rocks. Following the formation of primary skarn,
skarn was destroyed by retrograde altered rocks including subsalite-magnetite-fluorite rock,
magnetite-fluorite-actinolite rock,and chlorite-magnetite-fluorite rock. The retrograde alter-
ations of the skarns are characterized by progressive addition of fluorine, alkaline compo-
nents,silica,and tin,tungsten,molybdenum and bismuth. It should be emphysized that a sub-
salite-magnetite-fluorite rock would be extensively developed at the stage of the transforma-
tion from primary skarn to actinolite-magnetite-fluorite rock. A zoning from garnet-pyroxene
skarn or garnet skarn,subsalite-magnetite-fluorite rock,actinolite-magnetite-fluorite rock,to
chlorite-magnetite-fluorite rock can be {frequently recognized in the Shizhuyuan
mine. Furthermore,all retrograde altered rocks contain scheelite,cassiterite ,molybdenite and
bismuthinite.

During the emplacement of equigranular biotite granite,skarn veins several dozen mil-
limeters wide were formed ,comprising big grained garnet and vesuvianite,interstitial scheel-
ite, wolframite, cassiterite , and molybdenite, but mineralization of this stage predominantly
occurred as big or fine stockwork greisenization, which was superimposed on the primary
massive skarn and surrounding marble. The W-Sn-Mo-Bi-bearing greisen can be divided into
topaz greisen, protolithiolite greisen, muscovite greisen and margarite greisen. Meanwhile,a
lot of calcic skarn veinlets,and manganese skarn veinlets consisting of rhodonite,spessartine-
almandine solid solution, spessartine, and helvite were developed beside the greisen
veins. The greisenization is responsible for mineralization zonation,i. e. W-Sn-Mo-Bi,and Sn-

Be-Cu-F zones from the contact outward in the deposit.



