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Fig. 1. Geological sketch map of the
Yangbin ore district, Zhejiang Province,
Jsx—Upper Jurassic Xishantou Formation;
Ym—Late granite porphyry; I, IV—Serial
number of ore-bearing granite porphyrys
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E. BRZGMERACRE KA. SRERBENTIEARKEE, VSR aIERR
EFREREE, BRUAE. ERARFLRED L, EROEE AEMBS R B KB
MZREREERAERE, BUSE NS SERES, B LA, A RTHT &R B|AL
EURNO GHERIAPRAR (B &9 2o R HET 58X ERT Y.

By RERPTRMRELERI SR TE, BSGIRAK TR, HAKRUGHEER
BE5RKBEFOERS BT, THREHRR. BER. EEHE WMAE, TEE
ERRARES X BT L R0 . BT LR, B0 24186, B4 (0.05~0. Imm),
DRERER 2 A THRRIELEA BT LERE, 8020858, BB 5, g5~
L.omm, DIESA-AXRKERHE, BHTHFREAR. AT LHERY &SRB, B
HUMKRER . SRAHEEHERY DRI . BEHFEERLI, Koy wmgisk
B BT, K@, NES. BRTS5E B &9VES0. TRAVE N E A SR
%, MLEBUBIHAE, FTHLETLE, BEMEEERATESL. KAk, AER
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B B2 . Hik, AHIZEE R AR R, EEH 8 LT 2 MR
MAEFMERD-Sr AMULEI . o ERFITRIHRTHE 2 . HB/NTHR F & HHREHLE
Rb-Sr#% B £% 4E #4245 (101.722.1) x 10%a, (¥'Sr/%Sr);=0.71418, ¥ E A E B 2 B
R R AR, X ABBK0.9996, Hitk, ZEREBEWEN, ELIRENER
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Table 1. Rb-Sr isotopic analyses of Yangbin granite porphyry
¥S 2 & Rb(10%) Sr(10-%) $7Rb /%St 875y /285r
Ty6 HEWRIERES 1009, 21 33.34 88,422 0.842850+28 | r=(101.7+2.1)%x10%
Tyl-2 | BREEE-_KIENESE 50,21 14.13 10.266 0.729212% 29 Isy=0,71418

Ty3-1 | HE_KREREE 825.61 34.10 70,527 0.814005+17 | r=10.9990
ZK1021 | —RKIERESE 707.14 31.33 65.723 0.810092 + 33

Rb-Sr R fy & 47 B R AERR 47 DR i K T Il S R =2 5T AR

O HIFIEMEE, 1984, HTREFERT XBI HEFHATRE
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Fig. 2.
of Yangbin granite porphyry.
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Table 2, Oxygen isotope composition of the Yangbin porphyry tin deposit

BRS = R W E xR ERIERE (C) | 230 (%) | 3%O0no(%)®
Tyo-1 AWMERREE @ B 400 1.6 5.5
Ty0-5 BWARS ® a8 300 1.6 3.6
Tyl-5 WAE-GXEK #® A 300 1.1 3.1
Tyl-5-1 WA-AEK A % 300 9.0 2.1
Ty3-6 ARETAXK % 250 8.2 0.8
Ty3-8 SREFHRT XK R X 150 10.4 -5.1
Ty0-6 PR A XK B % 150 9.3 -6.2
Ty6-1 P TERRE & B 6.4

ZK 1021 MTEREA & & 4.8

FAMKARHERARERNERPOERERNE, WANEELRARAE, AXENREYY—RE

O i RANT Y- kB XS BHEN,

1000lnagx-% =3.38 % 1007-2— 3,407
1000Ilnagg.& = 0.20 X 10°T-2~ 4.34(500~370°C)("
1000Inaga-4 = 2.60 X 10872~ 9,91(350~270°C)(?

(1) FRPEREZRREG, TRABA-AEKTEL, BAARMKY s"0E (&
Bh 1.6%M 1.6%~1.1%) . EHIRMT R KA ERARBEH BRAKREF K (8

@ EMES, 1903, HILRMEXREREIEREERBE (RTD
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Bl 8O 2 3.7%~T7.1%) . ZHEA RS KEGA M %0 fHh 3. 4%~6.0%) 4 FiL
FEEEHE R (B 00 HN 5.1%~7.4%)0 , REBEH TR, R KEHEAR
180 By R BEAKEA .

(2) HEBRY HEE 6" 0n0 HH —6.2%~5.5%, ENTEESBHEN SRH
"Rk (5180}1,0:9-5%o~11-5%0)&]*1]2,5[24“&&52@“5‘]'%*%%7}( (8%0y,0= —10. 0%,
A)SHERLEARZE, KUEREESY HRTRERERKMARBEKE—Z b fi
RAABRMN.

(3) BAIERBIRY FER 8'%0u,0 [HBE (2.1%~5.5%), LHLEFLMELRE
AW REH, R WA 80,0 (5.5%) EHRET AR KHIE. ZERNEGA I
P, BB REHERK SEERMS,

(4) ZERED - EBKMPRE R B B B, BB U & 19 0'%0u,0 € (—6.2%~
0.8%) BEME, EBLTREMEAKE, REX—HRY HEEEhRSEKREER.

(5) MEEAAKARMLKIARWRREADTHEERT REHKE. B 5K a8k
B, HTFEEAD COEMBETAAMAE, MAXMERELETX K FEAKE
PhAs v, BB, MR A ERKAERR, BhEEAN o0 ERTE. RZ, R
TRWEEHARREKFEEE R, MEEAN 60 EHREMK. Bx 2 HAHEETa, 7
ERZSZAZBL. GRALANES LAMENEKIE K 6'*0{Eh 4.8%~6.4%, E Y
BETRIVBERIEAEN CS/*Sr)EUREELESRE TR ENE(>10.0%).
R, FEAREMNEHEHRT EA EERXSBERAR.

HEFR, FREASY RORY A BERKATREEKBAAR. BTHRIEREL
BT RR—ERRIAE, Hik, EERTERGOHNE, RyEkd®a K K& KR
Ao BERERAKET, REEEORBER, R Gk bR AR RS MEK T B8 W
e XEWHASEARKRDEER PHRTEBER, FRIK-EZMBGEH fE AELE
RLRARERE TEMEBEET B RT A,

4 BB PR

4.1 SBREEE

HTFHNRERKR, FRBEBRMLEES> FZRBHEYFREER/D, HEERTERS,
BT ORISR EMRY EEPBRCRARGELTLAZEE, XRE TEE
BT KRS AR ER PHEROLE LR AR L f 10T R 4 R I

HIFHTHRESEV FPREVEEVEANBRMLRAR. ATF28KAKHU, Th
SEBE, 295 2.9%1075~10.1x 10" F18.6 X 1075~85.8 x 10-%(F 3 ), MM BB
MRS RESETEE. BEEHERMUEHRRITROREXSES BHLIITE S . @udiX
S BB M L R LLE -

(1) BREFBAFBRAKKHREMER AR (182X 10°~458 x 10%) A X 35 {b

O Heek, 1988, WA RERY
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Table 3. Lead isotope composition of the Yangbin porphyry tin deposit
U Th Pb AERERAELLE
[a =% Ly

R = & (10-%) (10-%) (10-5) 105Fb TYPh | IPEb

zole 40¢Pb zolpb

Tyo0-1 wEgA 18.505 15.714 39,030
Ty0-2 B 18.433 15,645 38,756
Ty3-1 BEKIENESE 8.8 11.8 21.8 18.612 15.607 38,584
Tyl BERSE 10.1 8.6 13.3 18.931 15.655 38,658
Ty6 HEFRMEHES 2.9 85.8 224.9 18,517 15.667 38.889

BRERRNBRAELME # K & i
Ho= s

#un’? a=a ﬁ? 206py 207ph 208pp, u © Th/U ﬁﬁ@ﬂﬁ
204Dh “04Ph 204ph (10%a)

Ty0-1 REw 9.46 39,09 | 4.00 349

Ty0-2 1 9.53 40,20 | 4.08 458

Ty3-1 BREZKIENHESE 18.210 15.588 38,407 9.58 39.26 | 3.96 182

Tyl HERE 18.169 15.618 38.445 9.68 40.97 | 4.09 239

Ty6 HEFKERHESE 18.504 15,666 38,764 9.55 39.52 | 4.00 206

e (1) BANEARDEGUATERT FREFARANERRLRENE, (2) BREBRL KL HH R
FIRIEE %100 X 105 a5 ( 3) I HERERI RAMSIIE: HRFEMH4430x 10° 2 FAHHAMLF LM
Z206Pb/Pb = 9,307, 07Pb/2%Pb=10,294, 8Pb/20¢Pb = 29,476

*, THHBXTEKIE AN RER (102 x 10%) 3 R ~{H(9.46~9.68) . {H(39.09~

40.97) F1Th/U(3.96~4.09) MBMBKRFER 5 & B BEAE (5r51%8.99, 35.55 F

3.92), LU AEMAREE RA LB BHIT.

(2) FALREEARELAN,?Pb/2"Pb=18,433~18.505, 2"Pb/?*Pb=15.645~
15.714, 2%Pb/?*Pb=38.756~39.030, RMF K RE HoyREHL—,

(3) TWAKSKERNATIERM S S BRRMLEAR, ERHEREELEEET
EUAFRIL L, LM XRN, MAZ2EUSEHES (8 3), RUENZRAAREEXR, W
FRETMBEEERFETATERES.

(4) FAMEREANDRMLEAR (3) SHARBRERERETEKES G R
) PR EAR (P°Pb/**Pb=18.337, 27Pb/?Pb=15.624, 2°5Pb/?*Pb=38.847)®
M, BEEXSARKARNES(EEFRSPWBERMLEZLR C°Pb/*Pb=16.988, *"Pb/**Pb=
15.499, *°Pb/2Pb=37.088)0 XA, W KA. EREE. U AMHER L F4R
BEAR%RX R, XMAREKRE, ERMEARHEUTRHEANERYRESE o % 8 BK
i, MERXMEErFRARRTRVERAFEENSE. XERBEIECESHMETEDN
RBLUHIE KB EHER D& EHRIEREO &2—5 M.

4.2 HERE

FERAEREAPERETOREMCRHRI TR . TERPEEDT B 0MS{E (0.9%~

O &, 1990, WEHIRLEIRT
© IHKE, 1993, HIFMERRERANBRCEREE D
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Table 4, Sulfur isotope composition of

15.8
F - = the Yangbin porphyry tin deposit
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3 +1 Ty3-7 wE 6.0
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« . Ty3-8 T 2.2
159 . Tﬂn, ) Ty3-5 43 0.9 4.0
' 17 18 19 20 Ty3-6 L3 5.0
Ty0-6 HEy 3.1
206 Pb/ 204 pp Ty3-4 Lo 5.7
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1—F R 2— MBS v K 7.5
Fig. 3. 7°Pb/®Pb versus ""Rb/*‘Rb B R ERR L RRB R ROLRE W 5,
diagram of the Yangbin porphyry tin deposit ZK1021F0 Tyb b 15 B 2 oh 3 2 -

1—ore lead; 2—granite porphyry lead.

6.0%, T84 4.0% (FE KB A P HBED A0 SIE (—0.6%~T7.5%, F3Kh 3.4%) 40
B, BHEEMNHESEILE—F. ZIXH, FRPOEATEZERFETERES.
ERE. AR EN, BFRESSVORVYRTRIERETEV EEER
AR, BAHBRKSBEARERILRARY HAGERY, FriAERE AR ARG
KUCEH kB —EBsr B Ay B, KRR OH B KPEAR 'Sr/%Sr(0.81014) B
BARTRY BN R AME (0.71418), BHELITBRENERK & R & iE (0.7456~
0.9103, F3#h 0.7940)%, XRH, T HRFE R Ao el KK FKEREEE BaH

X JEVGER B AN H BRI o

5 & ©B
(1) BERLSSFHATBEIRENE k) TRESMEERS, SaklK
BB RIER P,

(2) wRy (VSr/%Sr); M *Pb/*Pb LA R BIHIAM L ZR o MBA BH Eus
#, RUREEXREAR DMLY REREROER. BHERRARY REILB™ Y.

(3) FREWMEAAHEARMAERTAR BT RO HEERT, BRHEAHT MR
B AR B R AR RS Bk R A .

(4) g, BRBRUBRHRIES, FRPERVGASEERETAVERRES S, B
S R 4 43 B O S PR k 7 2 JER R T 0 R BB K WL 2 e AR 3 R B AN R bR
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AN ISOTOPE GEOLOGIC STUDY OF THE YANGBIN
PORFHYRY TIN DEPOSIT,ZHEJIANG PROVINCE

Shen Weizhou, Liu Changshi,Min Maozhong, Wang Xuefeng and Wang Dezi

(Dcpartment of Earth Sciences, Nanjing University, Nanjing, Jiangsu Province)

Abstract

The Yangbin porphyry tin deposit of Zhejiang Provines is located in the
central part of the Southeast Coastal Mesozoic active volcanic belt of China. Tin
orebodies mainly occur in topaz granite porphyry with a few seen in surrounding
rocks. The topaz granite porphyry has relatively high(*’Sr/®%Sr); and 2"Pb/**‘Pb
ratios, suggesting that it was derived from the crustal materials. '*0 values of
quartz and cassiterite, lead and sulfur isotope compositions of ores and topaz gra-
nite porphyry,and strontium isotopz composition of fluorite were determined. These
isotopic data, combined with geological characteristics of the deposit.have led the
authors to believe that the ore-forming fluid was a mixture of magmatic water
and meteoric water, and that the ore-forming materials came mainly from the

granite porphyry and partly from the basement metamorphic rocks.





