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Abstract

Southeastern Yunnan is an important ore-concentrated area for tungsten, tin, silver, copper, lead, zinc,
manganese and other metals. There are many non-ferrous metal deposits surrounding the margin and
periphery of two Yanshanian granites. The Guanfang and Nanyangtian tungsten deposit are the typical
large tungsten deposits in this area, which respectively located in the contact zone on the southwest
edge of Bozhushan granite and the metamorphic facies east 5 km of Laojunshan granite. On the basis of
the previous research, this paper conducts a detailed comparative study on the metallogenic rock and
geological features of the two deposits, showing the similar metallogenic host rock, the same geotec-
tonic metallogenic background, the similar ore field structure, the similar ore bodies and ore characte-
ristics. The differences between the two deposits are mainly in the aspects of ore-controlling structure,
host surrounding rock, mineralization zone, wall rock alteration and so on. A brief discussion on the
genesis of the two tungsten deposits demonstrates Guanfang tungsten deposit belongs to the contact
account type scheelite deposit, while Nanyangtian tungsten deposit belongs to the composite deposit
which has experienced a complex process of mineralization, namely Caledonian hydrothermal sedi-
mentary-Indo regional metamorphic-yanshanian hydrothermal overprinting.
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Figure 1. Tectonic setting map of southeast Yunnan (after ref. [14])
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Figure 2. Geological sketch of the Guanfang tungsten deposit (after ref. [4])
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Wk EE T RAR KR E 5K Y DEHBCE b BB AL-A), S A 2 R 22 Bz i
B, TESEMb MR 2 RIZRUR B B I X3, R JE R fa 5 I B ey B2 R A K
M)y, TR, 2 B A AR NS4 77X A3t 12 Mk, Hb 3 A Er R Rin T
SPATHES, e KRB R BN AR R 22 50 A E B R 20~100 m AR B TR (R BN RIS . W
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0.11%~1.27%, MR RECH 91%.
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Figure 3. Geological sketch map of Nanyangtian tungsten deposit (modified after ref. [10])
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BT A HF T EWRANRGER 6 4, 11 EWRENSAH S MR 1ZWRAF -1 S0 RS
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BRI, T EWRE U3 SHANE, W Blaa U S A BRH R KA SR E7]. RS
N, FEREEMR, BERH, SRS B RARE 80 BAGER NNE-NE, R4 7,
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Figure 4. Typical photos of ore-forming granites
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ok, Bt 0.6~2 mm; RHAT EEEHCIR, KifR 0.5~1.5 mm; £33 2AFRLR, B 0.3~1.0 mm, FJ¥
WHt: BAREAEECIR. BT WEEA. WA, Bka. BAAaMEE A%, B g —KIEx
FERKAM, WRACRER, JRWE. 5 EZONKA(40%) RHEA(35%) £195(23%) Fl/b &
BBE2%) (B 4B), BN WA 84 PEA KA.

ZHRWMEREE: F—PHRABER KA RS 2B N6, LBRREH, Yelkiid. +
B P (28%~35%) AIKAT(25%~30%) RHEAT(25%~38%) B 2= FH(2%~4%) F1 1 25 BH(2%~4%) 4L (4]
4C), KIRZHAE 2~5 mm, RFEHPCREIKA ATIA 15 mme BIF W F B8 BEK A . WA AR 2%,
B R R KA R A K, AR R S5 R, BOR R . B A 9E(30%~35%) KA (25%~30%)
FHEAT (25%~36%) 2B 75 BE2%~4%) Al A 7 BEQ2%~4%) 4 (14 4D), Bife 2 HUN T 5 mm, #573/MF 2 mm.
RIN Y EZNEA . BERAFIARER 4. 35 =R BE S Bk, PRRGM, HulRMG. sE&EZEdha
R R RHCAER, S 15%~25%; R BB R A%, KA RHCASEHK, &8 75%~85%
(K 4E).

5.2. BEF. WIRILERERPHIENLL

PN BRI A 2 RO IERA SRR e | Fos, AR EUR R IX AN SR s TRl 31 &
BILR DN SI0, S BB ER K, Mg, Fe. Ca &&MK, K. Na &5, WRASSERE, £
HONF RS IE R4 R TCRRIEE % Rby Ba, Th. U KB 734 0K, T Ba. Nb. Ta. Sr.
Tb EEp It E R, HEBNX X PRANTE K 2 AR T n] R 3 SR NI A K[ 16]; Wi Lo RIIRIAM
Table 1. Petrology and geochemistry of the main granities in southeastern Yunnan province
= 1. EFRBEMXANEERNEREAF RMIK M FFHEE R

EZEN WAL A LR TEN A
HORLRLBABER — KA R (— )

HORAUBEIR J 2 B KA KA (— )

HAEPBA I — 12 e e FRARL KA R A ()
ﬁ};i T, KA. ROKH. R, Bk T, WA, RHCH. BEE. ARk
7N i .
W . - ‘ i WA R, WEERT. A
-— WL . WA A B/ A WA, R W 225 SWE. GRE
Si0, 64.82%~76.89% Si0, 64.5%~76.6%
ALO; 10.75%~15.52% ALO; 12.9%~17.9%
MgO 0.21%~2.46% MgO 0.14%~0.93%
Fe,05 0.38%~3.66% Fe,05 0.29%~1.35%
FeO 0.57%~2.66% FeO 0.45%~3.23%
& Ca0 0.96%~2.83% Ca0 0.19%~0.83%
TE K20 4.13%~5.46% K20 4.39%~5.88%
=H Na,O 1.07%~3.54% Na,0 1.12%~3.5%
Hhxk TiO, 0.17%~0.29% TiO, 0.06%~0.62%
= P,05 0.05%~0.08% P,05 0.19%~0.38%
MnO 0.05%~0.11% MnO 0.03%~0.12%
AN R 51, A/CNK = 0.78~1.56 AN R, A/CNK = 1.12~2.08
AT =N
;if; w4 Rb. Ba. Th. U, S#iBa. Nb. Ta. Sr. Tb EH# Rb. U. Th. Pb, 51 Ba. Nb. Sr. Ti

Fii 1 YREE = 96.43 x 10°~375.10 x 10°%, 251518 . EH L YREE =29 x 10°~386 x 10°°, &M L&E4E, REML/HE
TR B, Ce mWAME, L5821 Bu 7535 (8Eu = 0.06~0.55) W&, Ce FH AUE, F1%% Eu /5% (8Eu=0.21~0.54)

iﬁlﬂci 1% St/ Sr {07129 Wt St/ {8 0.732~0.75819
LIS A S ATE M A S ATE M
Hdn s SCHR[22] [24] [25] [26] SCHR[27] 28] [29]
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TR FEEIE

KEMFRTAERS, BET I RKZHSXEE S W, Sn. F. Liv B, 8547 B4 %5 w0 57 bk
FoHUE RIE A A OG[17] [18] [19] [20] [21]. ZEETEE A X B R 4E 2 (K #EAT (L A5 7R B /R JIK 50 2 o= B
“RIEKAET W SERFEEN S W SRR 1.1~7.6 f5[22], MEZHLIAA W S5 EE &R EEN
B W PSR 28.6~64 £5[23], XEWIEK A RERS Jy i S it & Y BUORIE . teAh, EE HEET
X, ZE38 00 K IR AERE by FE 1) 4S-3 BB /R SLR A X, 3 Aa A bl WA 2B FSCR A6 i A (&
Al-A).

AN CARIE IS A X s AR R (32 2) 0 (HAR PR T MB0REFE o AT L E R 28 — B R R AU BER B =
BE KA R @ T A Rb-Sr 3R HBUA FF N 97.43~115.4 Ma, HofiiEid LA-ICP-MS 541 U-Pb
IR H RS RS N 86.51~87.83 Ma, A — A4k — KA K A FEIL R T 79 (+10, —18) Ma. ZE LAk
H— WO = KA R s B4R = BF K-Ar 01043 106~118Ma, fif LA-ICP-MS.SHRIMP #f1 U-Pb
5T AR 96 + 2 Ma.83.3 + 1.5 Ma; 5 4k — = —KAE K & F 4 2 BF K-Ar 51143 89~101 Ma,
5OFT SHRIMP 54 U-Pb iEI43 92.9 + 1.9 Ma; 5 =JHIE KBS 548 = 8 K-Ar vE015 75 Ma, 5o
LA-ICP-MS. SHRIMP %47 U-Pb 1454 %11 86.9 + 3.7 Ma. 87.1 + 2.6 Ma. 86.9 + 1.4 Ma. #JJ@#ELl
HIE KAL)

Table 2. Chronological characteristics of the main granities in southeastern Yunnan province

F 2. BFEMEXENERLREFFRFFHERR

Hik IR 5 I 7 i FlAH Hodm R

1154+0.23 Ma

104.05 + 0.32 Ma
4% Rb-Sr ik SCHR[24]

103.22 + 0.58 Ma

HORLBUBER B 25 B KA 5 5 (— ) 97.43 +0.83 Ma

AT A

86.51 £0.52 Ma
LA-ICP-MS #54 U-Pb 87.54 £ 0.65 Ma SCHR[26]

87.83 £ 0.39 Ma
AR —KAE A () B U-Pb 79(+10, —18) Ma iik[24]
LA-ICP-MS #5417 U-Pb 96 +2 Ma SCHR[29]
AR — 5 KA R (— ) SHRIMP %547 U-Pb 833+ 1.5Ma TCHR[28]
H bl K-Ar 106~118 Ma SCHR[30]
BB K-Ar 89~101 Ma CHR[30]

R s KA ()
EAEIE= N SHRIMP #:f5 U-Pb 92.9+1.9 Ma SCHR[27]
LA-ICP-MS #:f1 U-Pb 86.9 +3.7 Ma CHR[31]
LA-ICP-MS #5471 U-Pb 87.1+2.6 Ma HR[31]
16K B (=)

SHRIMP #5457 U-Pb 86.9+ 1.4 Ma HR[27]
B BE K-Ar 75 Ma SCHR[30]
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JRZ TR B I = AL SRR AR, B o I IR LR e W o A AR i B SR IRV BT D E . TR
FUESH k. TR R FEASET PRAZH™ M3 1 BN R (R I W E A0 G+ MG, JLUCON NW KNS [ i .

2) A AL AR LA A B AR IRE A B TAE R A BACE (AL, AT LS
RGN DAL, JRE PSR S A R M AR W, b X EWE A O R

ORI . Bat KK A MM 10 PRI [ A 32 208 T 2 g 4H B Ak FH A
BIXAR A T, 0 EMAET R RS . BRE . g, BAA A TS R R E S E KA R E)Z WA
(H Ad),

3) B R HLE AN . B AR RAE AR LA T AR AN T T A — E B itk g
WRIE: P L2 e RS RSB WA, SV ST SR SR 0 AR CIR &
RARE LT WZ LRI A, A AR i R I . IAGAE RS Al A R MK O & = B2 A
= B HEAT (P 22 RS040 -328 I A AT (B A e o) —~ BR BN A A e (183 0L A 59) [6]. TRk
HASA R L b B T Ae 7t PR AN T B

Table 3. Comparison of geological characteristics between the Guanfang tungsten deposit and Nanyangtian tungsten deposit
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W IR AR B TR [EESEEETZS
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PR A B RLF LI AT LA AU B i b R X B A o
- A A4 TIERGER Y I AL(ed) M EL(Eot) THERG AL (e ch)y BT A R A TEBY (€ 1ch”)
B g HZEH R b VR & ARCREE AR, KY R E B EE S0 2, iy Ra. Fka. &

PR AN EEOAKE . BE RIS RE . Ra . AR SE A RN B R WK

AT IIAE R 5 PR BT R M T
ZORAEHECES. Al

T i WAL S B RE . NW [ SORE KR ZHERERIE . NW SRR RRTR

XA RA LHNNAE N A S = TIAE K BEE (A )

Eatn
biabics fse FEONRRE SR S m B E A LR e Fiih e Ak W
W IR(R) My i W SLUON I S T EW. NE FIl s SR A . ARG . NW K& NS [ Wi id
Hitn . PR WEgkte, FEER, FEEER. PUERSEH, WIREGEE, BUEWR, Z2HERIR.
S YA FRE R UERF=H, DR IFEECR S H
R FEPETAER A 5 F S Ay FEFT AT, IR/ SRR TR,
Y [ FHRTR $h 2 2 A1 LB PR G BRI A—E
WS AT BEREA S BEINA FEEACRE HBR K. %A BFA. ENA. BHiRA. RIEWA. G656,
HEAE P A BINA. ECh. &bl AREE FAETACERBR AN mR A
L RN 0.2~3 mm 0.05~1 mm
ey A ap FORAS i i, JolRigiE PR HERAR AW SRSk mtliG . HURMiE
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0 ey CE BOEE . RO SURE 5, 0 ER B SO, R IR i
AR i S D R SRR R L . R
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Figure 5. Sketch map of Tuanshan anticline section in Guanfang tungsten deposit (modified after ref. [32])
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Figure A1l. Field photos of skarn and mineralization in the Guanfang tungsten deposit
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Figure A2. Scheelite mineralization in ores of the Guanfang tungsten deposit; Sc-scheelite, Cp-chalcopyrite, Pyr-pyrrhotine
A2. ERSBI RBSBT WHERE; Sc-RABH, Cp-J|iFH, Pyr-MAEKT
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Figure A3. Typical structures of the Guanfang tungsten deposit; Ars-arsenopyrite, Py-pyrite, Pyr-pyrrhotine,
Gn-galenite, Cp-chalcopyrite, Sc-schelite, Il-ilmenite, Sd-siderite

A3. BRI RABREME; Ars-Bi, Py-HEH, Pyr-BiEEH, Gn-7538%°, Cp-HiAHW, Sc-HES
W, I-SKEKET, SA-ZkET
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Figure A4. Field photos of typical ores in the Nanyangtian tungsten deposit
A4, FARRAEH RART AEFIINRA
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Figure AS. Typical structures of the Nanyangtian tungsten deposit; Ars—arsenopyrite, Py—pyrite, Pyr—pyrrhotine,
Gn-galenite, Cp-chalcopyrite, Sc-schelite, Sph sphalerite, Ru-rutile

B A5 FARREGET RABEWE; Ars-FRY, Py-BREKA, Pyr-#RHKT, Gn-73$80, Cp-#i\H, Sc-
H$8%", Sph-iN$H, Ru-&4A
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