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Fig. 1 Sketch geological map ot the Amo tin deposit in Ximeng County, Yunnan
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17.2—17.3Ma% HLKBILEHETHBBEIER ZEOTRRES RGO 6, TR
MR TEBEES TA (Pul) BEHBRE HBRE b i 5P Bl 7 XA L AL e
P L R (B 1) B — R FUIE W B B aely e AL Ak, I R0 A R LR T R A (L P =
BB REEN—BS, ERRERZ EXENT —RFINEKE, SN28HRS
i, PERE B R B —E FAT THEAT R RO R AW R, BRAGERRLSEG-A
WK TR, XEWMRTREE TSV MEBTEH. MEGTHERETREEEFER
SHRET R SR RET RO TIHBAL (B 1o

V0 KR B R
1§ 8T

R ERCRETEEREE TANBTHRRRERE D, TREERREK-EAE
FERE, Brdtdedl, B RS HETT RTEAR, ThkE5EREZFBEEMER
2. RENSEMRE, FRERSRESRANEESR. AERAENTARBRRNT
R, EBRL T IR ER, 1 ST HRSHETRERIM, FEEUE, ERE
FHTAXEE THME S EREETA LRIMBEMRALE R 5, B+
REV AR, #-kER 75°, i LrE, Bif 50°—60°, B F KK 60—200m, & 1—
8.67m, FEE 25—80m, — AL 4 0.71—2.18%, Il SH K GTRIERNEM, F. i E
DA%, iR R TIa e Ak 2B P & hi# AR 2 8 A & s Rl o, 7 B RV
BERATEE, RN TEELE TH EBRERE, 111 SH&H 16 K§ AR, BTk
¥ 60—250m, JE 1.88—7.23m, JEZR 50—280m, — i Ffr 0.51—3.11%, FRERNI
% 75°—85°, LT, ifs 30°—70°% EFEERMKAL . ZEEL BSEAME
1o

2T BERBRT RS

REE LI, ULIV, VSRR, FARNBERERR: (DBA-AEERE;(OHAE--X
F-AERGBA-BED;GFA-ZEE(DFE- LD, ERERIHAE
ABRVGBASE, AT RS HERRY VERD KB VRINET R T
FIE RS AT WA SHED B EAY AR AT RS KATWH R L&
SAEMKE AR 2R EHA ST A HRATBRRET WS, AREEXR
AR R D & 1o

1) ZEEHRE ™ REEHFARR 1987, EREH XA EF B L, 1§~ Eh5 SR BRRE.
2) JEREIS 1985, WG W RY REREZG T Ho



43

SV PR f ST (Tl
(HUYHHRAEY L1 1 D AEN SBEEIDEH U CEENH-FEMTYYE o

BB D PR R R R R R

=

BARREE: ABERMNRE

91°¢1 1%°0 120°0 ¥£0°0 $00°0 $00°0 $00°0 81070 £00°0 £00°0 90°0 BA Y- %
sL°g $9%°0 €00°0 ST $00°0 10°0 10°0 10°0 700°0 £00°0 | 901°0 WMENZ-9%
¥1°0 60°0 00°0 00°0 150°0 100°0 100°0 $00°0 £00°0 £00°0 €00 M-I %
Ly°1 1671 100°0 Lo°¢ 100°0 10°0 $0°0 L1170 100°0 $¥00°0 €90°0 WMHET-TB-T%
= ¥9°7 e - 100°0 £00°0 $80°0 L71°0 $00°0 800°0 - =1

S E i sy M 0%s0 0’y o' fo'el | fO'aN f0'a %X T 8
00°0 61°0 99°0 $5°0 $0°0 00°1 96°1¢ L€ $91°0 ¥8°9 "0 AN Y- %
SLT°0 60°0 ¥9L°0 719°0 10°0 69°1 76°82 90°1 790°0 00°s7 91°s ﬂmm_,m-mw
S¥°0 60°0 sT°0 SL*0 10°0- £€°1 v 86°C L0°0 ¥0°98 £<'1 edxT-2%
88°1 99°0 S0¥°0 ¥9°¥ 10°0 — 94°8 g€°L 0z°0 98°79 Al WHET-Fe-T8
¥0°1 §L°€ 1$°0 81°0 $2°0 05°0 L£°0 65°02 £0°0 89°89 7£°0 R EY
o™ O’eN 00 O3W OUN 0°4 fo*ag otV ‘o1l ‘018 ug X 2 &

®14

(%3im) soxo oYz jo wonyisodwod ERIWAY) [ o[qw]

(PED)EHUHENTL 1%



46 H b1 2 i 1991 4£

. UV MBRAT HA

ETAEREBRMEERARTRS HONRSBE: () SH-BERARE, XER
ReEERme HEREA;AD H4-AEN R, ERRRAGEKNA; (UD Ha-6
e B, R BT s (V) BN BRET ). X EBRFRSEN=THEN
BB, HUBA-FERE () BARE, HA-HAHEY GRERAMIINT .
Il SRR ZEARFARN-BOEFZB)ERA 21.5Ma”, BRI R EZHRE Mo

4. BHEME

AR E AT E B85, mERMEL, AN, 1 ST ERRE HHMERIE,
M- iR SIS M. (DS A L (B doRis), ek Ao, &
B BSAENL, BT LT, iAW EEN 10—25m; (D%Du@&fﬁ(ﬁﬁﬁi),ﬁﬁ%ﬂ:‘
WS G L B L 2 R s, SR LR B, S 9L B 5—50m; (3)REfLi (R THAR ), EA
R h X, B RS AL, B LT, WA B E 5—40m,

) GEBL SRR CLTR LW R R EE b, S AR, BT KRR
HH B, SEAR 0.01—0.1mm A/NG“BIRDR RN B & B RE R A . Fa iR
HRAZ,
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(N2,0 + K,0 + CaO)—FeO/(FeO + MgO + MnO) Hw(E2) h, BREES5HEREEN
B S GRS —B, B Na,0 Rif FeO M, 5 A P MHE AR NaO Flfk FeO, 7
MgO, A&l SENTFE 2. RS AR MR 3) F AR EIRENS

Na,0 / (Na,0+K,0+Ca0)

0.2 " A . "
0 0.2 0.4 0.6 08 1.0

FeO / (FeO+Mg0+MnO)

B2 B{ARY Na,0/(Na,0 + K,0 + Ca0) & FeO/(FeO + MgO + MnO) XAHE
(# V. G. Ethier 2§,1977)
Fig. 2 Na,0/(Na,0 + K,0 4 Ca0)—FeO/(FeO + MgO + MnO) diagram of tourmalines
(after V. G. Ethier et al., 1977)
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Fo 'R BIHESA Na,O &, FeO K, B EAKKTTHREY, B.E. Taylor
(1984)FRHIW, 5ABEH RMKRESARBENBESA, T S RE MBI RE X
WERESERBRSERESASAS BRSAERNERALD EME, AXF AR
BASARITERESEMISES(FE)RERZRIERB™ M.

3) BREM ERZEEFRGOZ - FRHENRFOARIARRBERES, E&
oH(AZBREAZEHEE), sBFRES50—-90%, AE 10—45%, A 1—15%, t¢
ELBRERBT Y, OB ERREBEREPHRATEZE,

Al Alsocho F?

Al;sMgg, Mg Ca

E 3 %%EE Al’AlsaMgso'AlsnFesn 7Fﬂ Mg-—Fe—Ca Efﬁ@qﬂﬁﬁﬁﬁﬂiﬁ@
(38 V. G. Ethier %,1977)

Fig. 3 Range of chemical composition of tourmalines in Al-Al,,Mg,,~-Al, Fe,,
and Mg-Fe-Ca diagram

(after V. G. Ethier et al., 1977)

T @Eids 1 AEEReE:; T AR fEss; IV SEnERBENRHEE: V %
REEMPLHESE; VI B Ft AE-RSEH . S-ERAAMNERRES; X =EHEEREHA; X
RAEERES ERERAE-BSESE. LAERFSS542RF

@) Bt BAESBER,ExEAEMRMASACLEFHNEEREL, ERADH
BIRAHHR. AEBEEMEN 645—245C?, MIEET ¢« AES F AENHEKER
BE(573°C)(EHE,1982), HAEIEHAMMBREREE LS,

X 1A VE A B R B0 MR AR, I DARE SR R3S A0 2, Be 100 3& Sk i L L Bk
ko W.K. Wite (1988) ZEMRER LZRAUEBIT RSO E SR A AT
ERMEENSERRI AR AREL, RAAMIENSFREX 650—600C, ZEH
. AE TS BGR EE R R, F8 24 T 520—450°C™, X AN B B 51 X 12 R L v FEAE 0L

=. HARITHERERILE

PERIX 134 fha . §-AREMIEO TR AFEDIERCE 3) RRT AR LER
18R VAR RE, EEESATRETRTIR THRETCRFHEERE,

1) HnEE RS = RWRP L ZREBRAZEIECH—E).
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Table 3 Chemical analyses of rocks and ores from the Amo tin deposit, Ximeng

TERSEFHHE (ppm)
H.HARER BB
Li,0 | Rb,0 | Cs,0 P Sn Cu Pb Zn B

Sk 5 102 122 24 9130 | 17700 0 0 20 575
SEALEES 16 24 9 5 1000 | 6870 6 13 31 220
BEGE% 7 423 297 81 8800 | - 570 0 86 71 14700
BEAE 1 60 40 20 100 460

s 4 2330 | 1050 98 13800 270 0 0 400

S SY 1 40 20 50 4100 110 | 500 2 100 2000
45 B ek 18 85 239 58 15200 94 33 42 892 242
TR EH 23 225 605 44 3250 76 15 15 605 125
pid-LoES 5 102 582 28 1320 34 | 840 280 420 46
BOE% 4 60 153 20 830 58 0 500 100 250
i e=E:] 36 292 542 42 2750 50 0 10 663 156
AEEY 14 43 36 23 561 33 0 50 20 67
Pt P} 2 130 290 80 680 20

Pt,P? 16 580 80 22 563 44 0 57 97 46
Pt,P} 25 170 270 53 1440 104 38 30 862 236
Pt l? 29 1320 696 56 4020 85 0 18 518 104
Pt l? 20 143 430 30 1800 33 0 26 774 210

HETLERHE* 4.8 35.6 | 0.6 450 1.7 63 12 94 13

* BHRE(ETRASE,1979, ML E),
RO ZEEHBES RO

®4 ORFRFBEXERBFIR

Table 4 Crossed rotated facter contribution of the ores at Amo mining area

* B 4 F, F, ! 14 Fy F; F, F;

HF S 5.061 3,740 3.252 1.129 1.147 1.144 1.035
EEE A 29.768 21,998 19.131 6.641 6.746 6.703 6.090
ERES K 29.768 51.766 70,897 77.538 84,283 90,986 97.076

1976) MBPHBTEFHEGE 3) FEWNEF R TR BEELMEEE 4, TLUE
H Li,0 f1 Rb,O RESWMARFENERE,. #SRUE, XMFMEEE TAE=.
SERAMETAARRARHE, XEBESHVHERE 33—104ppm, REHEEH
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Fig. 4 Variation curves of element layering in the Amo mining area

% 20—44ppm, WS E TR RATLL, 5 & ST 5 BRI R T3S, 7T LA
WAHRETERBRIETRT R A THRAR SR A RTRENEEAARARREE
TR - R MRy 18 Hha A Rp L EAR 17 TS 1R T T RER T+
SHTRIERD3H7), R BRBEA R TR 7 M EEFROER o A TRH KR FHIAE
IR RAT EX R, 715 M ERTFERBRORRE SBC) 84.283%, 22 HE—
R RBAE R, AT R R LIE, B REXNENT 05 URFIEREEES), 7
s Ems: WS Fi & Fe,0,,Mg0,Li,0, Cs,0, Rb,0O, FAARBEREBENE
R]BTRAG, RESRSBEAEOHIRZERIE; RS F; £ B, ALO;, Mg0, Ti0,
HE,RAER A MEBI RAEY; TRT Fi & K0, N2,0,P,0, H &, RIFH 9%
RO EWZEAMTPR A MTRARBH R ERREZEHRES; RS FfE
2 WO, iR —E R, TfARKe LR=EMEHWR ;- BRERZR TR X
70.897 %, fUR T A X & ZEHIBRAE Mo

WL BT PR R H R T A2 FRAE

EAE BSAaMBad, REGREE: REEE; SHE - SABRREaEGk;
S BREMTFTHERE; T %4 NaClo @HEKR/NN 8 X 4um ZF 40 X 30um ¥
], AR & B EREDAREN: OBE R, A SEE
Bk, BIDAHEAR. #HAH CO, (EREZF), BIMMEMN R, HHNED K. B85 RES 14
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Fig. 5 Diagram of crossed rotated factor loadings of R-mode factor analyses .
in the rocks and the ores

BRERIA I 127 MEERIE, H— LR 540—270°C, —&% 460—350°C, BA
% 450—440°C, FEHBIMMERIE 305 MO (4 B R, BRENBREY
540—370°C, HHEY B 450—320°C, BRALHIN B 420—260°C, & #hK FH WIER fLHE
U REFRERR S BET GRS EFRD, ERGEEPRD I, BT iEHE
H.5—38 % 5 -REBER( 1 DB BEh 14.3—17.65 %3 A -AHADY BY 18.9—38.0%;
FE-ifY (D) BrBeY 14.6—25.2%, BRIk E & CO,, F, Ca**, Mg**, K*, SO~
S, BEREHERE K CO,/CH, #(F 5,6), #% E. Roedder 1 R. J. Bodnar %
(1980) I/ NaCI-H,0, CO,-H,0 hRPRESHE, ENXRBHET AN BT H
PR B RRARIE B GR 7)o B6 -G RN BREZHIRT Y B, Mk B 5 , R4
BREERRIEM CO:/CH, B o B MM B A - RN BB G- A XN BIE
 HBR, THREELRK, RERGBBHEERER%E, b FHRE, 94 GERBLY
FEMRD, FREERBRENESEENE. ABA-RLanBEXAES) B
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Table 7 Density, pressure and ﬂepth of the ore-forming fluids
from the Amo tin deposit

it g HE (g/cm?) E7 (X10°Pa) BE (km)
(1) BRE-EBE 0.89—0.98 600—1000 3.8—4.0
(D) HHE-FE 0.76—0.91 180—250 0.8
(D) HE-HEY 0.86—0.93 450—650 2.4—3.0

* 3B 505k 1985 Fildo

A, RN IS, KT ERRE “RE" B, CO,/cH, HAESG-HERENER
/i (0.39—0.92), A RE A (L B HAE T B BHRE RIR3, AR R, EABA-GERERS
MRS E & CO,, CO,/CH, A RIE (3.88—27.5), RBHHA-AZENBLTRMIBOA
1%, BkRERE, RERETRYEREE LSRR, ARG SN2, 8 EDME
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Table 8 Oxygen isotope composition of the Amo tin deposit
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X-1-6 155 & BA 2,01
HEA 9.33
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A 12,03
X-11-2-4 11 55 9.00
SR 3.03
s 13.16
X-111-3-9 111 5§tk 10.86
a5 2.30
X-1il-3-5 A BEk Sh 2.55
X-[11-3-14 11 S5t oy 2,08
Am%E 10.05
XP-1 KRELEBIEHERAE 8.21
SAa 1.84
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Table 9 Sulfur isotope composition of the Amo tin deposit
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XH1-4 I S5k &P 7.20
XI11-5 I S5k E3) 6.45
XIII-14A I 251k B R 4,42 0.2%
XI1i-14B I 25tk EEy 3.20
X-1-5 I 55"k Hekp™ 5.68
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Fig. 6 Mineralogenetic (metallogenic) model of the Ximeng tin deposit
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THE GEOCHEMICAL CHARACTERISTICS AND METALLOGE-
NIC MODEL FOR THE AMO HYPOTHERMAL TIN
DEPOSIT IN XIMENG COUNTY, YUNNAN
PROVINCE

Zhao Daxian and Tang Guangting
(The Fifth Geological Party, Bureau of Geology and Mi neral Resources of

Yunnan Province, Simao. Yunnan)

Abstract

The Amo tin deposit in Ximeng County occurs on the east limb of the Daheishan an-
ticlinorium of the Ximeng uplift. The exposed metamorphic rocks are of the Upper Protcro-
zoic Ximeng Group- There occur strong albitization, tourmalinization, greisenization and
silicification in the deposit. The Fe-Mg-Li tourmaline is of hypothermal metasomatic origin.
The ores may fall into: (1) Cassiterite-quartz vein, (2) Cassiterite-tourmaline-quartz  vein
(cassiteritetourmalite), (3) Cassiterite-greisen, and (4) Cassiterite-sulfide types.

The principal metallic mineral is cassiterite with minor scheelite and accessory arsenop-
yrite, pyrite, bismuthinite and sphalerite. Secondary minerals include Ximengite (Shijiaxin,
1989), bismutite and ioguneite. Tin ore of the greisen type has a Rb-Sr (taeniolite) age of
21.5 Ma (Shibielin, 1985), therefore the metallogenic epoch belongs to the Himalayan Stage.
According to the mineral association and their mutual relationship, four mineralizing stages
may be distinguished for the Amo tin deposit: (I) Cassiterite-silicate stage, (II) Cassiterite-
quartz stage, (III) Cassiterite-sulfide stage, and (IV) Barren quartz vein stage. Sn, B, F, Li
Rb and Cs related to acid magmatism are obviously concentrated in the metamorphic rocks
of the Ximeng Group. It is inferred thus that there exist a hidden granite body.

The homogenization temperatures measured on 305 inclusions in quartz of 41 samples
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range from 540°C to 260°C and those for the cassiterite-quartz stage are 450°—320°C. The
salinity of liquid inclusions and liquid-phase COs-bearing inclusions is 5—10%, and the
salinity of daughter mineral-bearing inclusions is 5—38.0%. The CO,/CH, value of the ga-
seous inclusions in cassiterite is 0.91-—8.89 (Table 6). In the cassiterite-silicates stage, the density
ofi_the ore fluids is 0.89—0.98 g/m®, the pressure, 600X 10°—1000 X 10° Pa, and the depth is 3.8—
4.0km. In the cassiteritequartz stage, the densit.y of the ore fluids is 0.76—0.91 g/cm®, the
pfessure, 180 X 10°—250 X 10° Pa and the depth is 0-8km. In the Cassiterite-fulfide stage, the
density of the ore fluids is 0.86—0.93 g/cm®, the pressure, 450—650 X10° Pa and the depth,
2.4—3km. Table 7. ' :

"The 8“0 values of cassiterite and quartz in the tin ores are 2.01—13.16%. (Table 8).
The 60 H,O values calculated are 6.92—8.59%o, the 8™S values of the S-hearing ore miner-
als are 2.6-=7.2%, and the mineralizing temperature calculated according to sulfur isotopic
geothermometer is 293°C in the sulfide stage. Oxygen and sulfur isotopic data imply that
the ore-forming substances were derived from granitic magma.’ -According to geophysical
and geochemical data it is inferred that there exists a hidden granite body in this area. The
Amo tin deposit is a hypothermal cassiterite-quartz vein type tin deposit genetically related ‘to
the hidden Himalayan granites.
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