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Table 1 Comparison geological characteristics of tin polyme-tallic deposits
with copper (molybdenum, tungsten) polymetallic deposits in

the Nanling region
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Fig. 1 Chondrite-normalized REE paiterns of the ore~bearing neutral-acidic intrusive
bodies from the copper (molybdenum, tungsten) polymetallic deposits
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1. Liangjiang granodiorite porphyry; 2. Baoshan granodirite porphyry; 3. Shilu quartz
diorite(porphyryrite); 4. Tiantang granodiorite porphyry
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Fig. 2 Chondrite-notmalized REE patterns of the ore-bearing acidic intrusive
bodies from the tin polymetallic de posits

LRALTERERBESIERE; 2. AREEN RS SERE

1. Huangniushan medium-coarse-grained porphyritic biotite granite;
2. Longxianggai fine-grained biotite granite
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Fig. 3 Chondrite—normalized REE patterns ot the ore-bearing acidic intrusive

bodies from the tin polymetallic deposits

LERRBEZSHEEERS: 2. BUBRESHEAERE: S AFLBIDRRSHRAER S

1. Yingwuling biotite K-feldspar granite; 2. Xishan biotite K-feldspar granite;
3. Xiaonanshan biotite K-feldspar granite

2), B, EA Eu/Sm ERX/NRET & RS REE, R, 251 Eu E
B RFHERT ERENSREE, IS AN sEu HEEANSRER (D) 2HE
B AR R R WTR—IAR . A hibd M EME(nE A PR RE SFKAT
ERE CaO WEERSE) RITRHEM 6Eu HANIER, SRR, A REEITH
SR AR ARERERE (BESSRBNREN) AR, YEARER(DREER,
CaO &EE . FRA/MRAE/NN, WERENSHNE; SaNBERERER (L3
ERE, CaO GBI, FRA/MKAEX) . WHARBANHE TR ANEEEREE
PR, BEE SREE HIRER., ICe/IY EMKENNEMN, X—HETHE
S4B REARNERE RO, RN ERRRRENGRABEDABBEER
Bk, AREYPREZEEARKE, 23X _REERIERE, K oBu HH 0.96—~
0.71—>0.36, B MM A XN KA KR LR A UNERY; BRI NEIRBUEEIHE
FRILEE.EGH oEu M ERHENTHBERE/NY, K EFR, TLIAN & AR

1) £EEE, 1984, BRABRRKI (R,
2) ERELS 1984 £RH,
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BB EMESBEHHE sEu EAN, BRTZERFEZRNEWS, EEEN
BRERSBEREABENSY, Yu. A. Balashov (1976) MELHR TR LK &
WRFAIERENEREN oEu EREH, WRERRERENH LEEM Eu EAES
WREMLITROWHAREEN oku EHY, HERETAZEUREREHTYREER
AR REREES—ERESHERERBH Y, DUBERERLFEMN
oBu {EHAMFTAR LNWMREEM sEu BENER, REBARIBELERERARRERE
AT ERETHHESBERLITHRNOESE, Hit, BEifEN—S2EUEANRE
T REME SRR 0Eu BRI/ EAMD R ERERBNERREZ —,X
EERBT RN IRRIRE,

ZLa-Nd0 10 20 30 40 B ToC SEr-La
OB LR KAY Bk OHGH.BBLRT KA Ll

B4 mAMIxRBEI=AER (B B. A. Munees, 1974)
Fig. 4 Triangular diagram showing proportions of the REE of the rock

@ tin polymetallic deposit; O copper (molybdenum, tungsten)
polymetallic deposit
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REREAEMRKE An35, SRXFTM RS EELNA REE; AENORBLITERS
BABERETE (AT EREEIZEN 0.001); RELHNERERHL TANBRESE
AECERALRARIE, ZRERU.UESHBETRRMAOREZFEEANBERK
5,81 40—50% (F = 0.6—0.5) WO HERERABIRENBER, ARLTHIHR
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100F . N

50+
40f

-30F

BER RBERT

204

10

B DUESUREZRELMURENGEEE, £ 40% (F =0.6) F| 50%
(F = 0.5) WABERERESEOBEOT DARERSRF LR LR
REBZBIEHEOR AR T

Fig. 5 Diagram contrasting chondrite-normalized REE pattern of the melt resulting

from 40—509 fractional crystallization of the initial melt represented approximately

by the Qiuba subdacite porphyry with that of the Huangniushan mcdiumcoarse-grained
porphyritic biotite granite

LEFLUPEEBRBRBIRNE; 2 RERRE

1. Huangniushan medium-coarse-grained porphyritic biotite granites
2. Qiuba subdacite porphyry
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% 3FE 6 EEmea®N: RAFAGE B EEBEST KN YSc/¥Sr Mk
AT 0.7020—0.7086, i 0.7064, BIBHETATESH X R & (0.7034 £
0.0004)7 R INEN L SR FBE R IMX AT B A, R RR LR M HATEESRKE
BIRAHRRIER S (0.7037—0.7070) RiF—%, ik L S5EEEREDRSH
B4 224k (40 Santarita, Butte, Binghan, Ray %) (0.7055—0.7096)"® #HiL. XRBT
&R RARMIEE AR 7St/*Sr PR ENX/NES N AREMER R XATHGE,
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Table 3 Contrasting isotope composition of strontium of the ore-bearing

intrusive bodies from the tin polymetallic deposits in the Naaling region
with that of the related intrusive bodies both at home and abroad

| wwen EEXR WEstg | "Sr/esr peis PR R
2 w T AEREHE 4259 | 0.7045840.00048 | A
# tEl | ERRRES SH-FW | 0.7080+£0.0004 | A
% E % | BEREGDE a8 0.708640.0024 | EFAL, 1982
;4 OB | BERNKE £E-FW | 0.70204£0.0005 | BEEAKE, 1984
= Kol | TERR & e 0.706740.0008 | #AKES, 1982
Pl = w | Emdsess L%-FH | 0.7068—0.7078 | KX

mow BIRRBUE GE-pi | 0.708140.0002 | AX

ERE | BReERE a8 0.711 PR TE, 1985
g | NEL-B | BEamkAERE | o 0.709850.0035 | #FAL, 1982
g Hur | mHps 0.7092040.0024 | A, 1985
& ks | ERTRIERE e 0.708940.0026 | &%, 1982
T | mammane | —gRKs-TE6R 0.7035—0.7083 | [19], [22]

Obira &Ek | BE-TKTERE
= TERE 0.70964+0.0034 | [213
Cornubian

Bl | BEEIERE e 0.7165 #2545
# Al | ARBERE e 0.71424:0.00057 | JEEE o FRH" 7= I TG 4 FRBA
5 FE | AEBERE e 0.7212040.024 | REAEHLGRE 7= R TEH R
%ﬂz # W BERBERE &4 0.727340.0006 i
3 FRY | BREERE o 0.73284:0.01 B ARG 7= 408 HUFEA

MR | SRS s 0.722609 IS

E)Z LBV RST ERNEEAEDREE AT B TIRAFEINE KR RN,
M R RS AL A R OBV R E R AR TIARE R BIRX 5 BE R
LS REMALLERE. XRFEB)ZEBF RSV ARNBRRARRE
BB T iZ B AR IR R EES R R0, MR R BIR RS A RS
FRE RiR S RIS R o

RNBEEEBEIRAT Bk, 7Sc/“Sr MRHEEMLT 0.7081—0.711, F¥50.7094,
BT LERXNAGE LSBT RS S, 5&7 X EHIERZHEZ Cornubian Hik
SR DY, EMAE & T B AEESMER LG /LR Obira % 6 MERERERK (0.7035—
0.7083, £ 1 7064), HERE FEBRFEGE. B SERI RSV Sk —#, "5
B B AL TIHRAE NS SIS TR R EM EA R, RERHA, 26T EAREM
SR L PR B0 R A R PR £ 4 B - - - - - - RS TR AAWF R (N. 0. M.
Miyahisa (1977) $R3% “Obira™ BFBR) .M ERBRA TR/ BHEER . &FTR: B
Ao R, MARE, ERFENT SRERBMAKNRES GBI RET
M, ERNES SBI RSIRET KL% KSR D INX MAREAMEX B

1) 4E8HL, 1979, B A 455 BRI X EHFH R P HE. MIVLRLZE-5 8 Mo
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Fig. 6 Diagram contrasting initial ratios ot *’Sr/3$Sr of the ore-bearing intrusive

bodies from the tin polymetallic deposits in the Nanling region with those of the

related intrusive bodiet both at homez and abroad

REHHE, H&0 KR "Sr/%Sr MpEARFEATLThSHELER, ABRT
- KRES 5k (0.7142—0.7328, E#0.7224) MfEEHEEEREL0.720 =
0.005)®), ANERALRERE . EREALSH, RESCEV KV SERNBRACE
RERFEGE. B S EETRETSRER, TLEELE—RES (H6), % LR,
AR, KARRSH HE SRR RDBRESA(hEE—rhiJlE) b E
EEREARBEROTY. BBV RSV HRENEVRL AR, ERARERE
MERE—EREDHELERERNER, R. L. ZREM D. L TR (1979) iR
“BBid 0.710 B TSr/*Sr WIRE, FIRER B H TR AT ARNBEAMCRLENERY RE
B BRI™ KRBT HERERN “Sr/*Sr MIREREZERRER (ERFEERH)
AU > IR 32 R IR S 3R 90 B8 45 At Ve P (BB IR (0 38 B AL IR A 3R ) BO Sl 40

2 HZRME

Fz4ME 7 XKW, KNFGE BT EEKERN O BT+ 75—+ 11.25%,
SEEA+ 9.58%0, KK LS AR W AR | ZIERART H. P. Taylor (1978) IE#
ERAE (6%0 i+ 6—-+ 10%) thE O MmIEREL (4 8—+ 10% )84 , S Hs
BTHEBRENERE ZRE (+5.4—+6.6%), ZEMENRINSERLITEMER

1) ERW, 1983, B4 SHA B N REERERE. Be TV BMREIKHER % 3 .
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Table 4 Contrasting isotope compositions of oxygen of the ore-bearing

intrusive bodies from the tin polymetallic deposits with that of other

ore-bearing intrusive bodies in the Nanling region

f,; sz REE 8'*081,0(%s)
* Bk AR HERER 5'°0(%o) FRLRIR
] MR SO
B +3.39 +5.95 ‘
wm REREHE | Gx | +9.2 750 |[+8.75 +7.99 A X
B | +9.99—+8.17(2) +9.54—+7.72 KN, 1983
BRG BERREHRE | AE| +9.6 760 |+9.2 +9.2 £ X
o | ExERkmm  [Raw HSl 7257607 +7.5 5 %
# A¥K | +9.50 +8.93
iz mml +6.9 +9.46 B
] = LERNKEE L% | +11.3(2) 700 [+10.6 +9.84 X x
% REekE| +4.2 +9.45
&
5 B & AEREHE | 28 | +8.7—+10.6(4) +9.9 | TFAS, 1982
B o® m REZHE A% | +11.7(2) 750 |+11.25 +11.25 A X
o Ry | A% | 0.8 g70|+9-93 +9.84 x X
BEE +7.2 +9.75
% | +12.1 T
£ 1 ERRERE |[Bmf| +10.002) 700 {+12.56 +11.12 A X
KA +10.5 +10.84
-Gl BEnBERE 4 | +8.8—410.0(5) +9.36 |ipEHE, 1982
REREHE 28| +9.4 +9.4 X X
| BEIR e o &% | +9.1—+10.0(2) +9.1—+10.0 |, 9 3¢ x X
E' B | +9.4 750 |+8.95
% REE BrmEge | A% T120 720 [F11-4 +11.08 £ x
g; B +8.2 +10.76
MNEL-BY | B RREAERE &8 | +10.0(4) +10.0
HFAR%E, 1982
% L |BEBHRAERE 2% | +11.203) +11.2
. BWE Vi Eia s Rk | +12.2 750 +11.75 |y
i BABIERE 4o | +11.4—+12.46 4+11.94 |[25]
z % BERBERE | 2% | +9.5—+13.0409) +11.03 IPEMRERE
® | A=W BREERE | AR | F1L5 +10.65 W5 1983
g v & maw || +137 13,7 RS
2}2 A REBERE | 4% | +10.8—+15.2(7) +12.84 |ppsre
TN TERE &8 | +10.7 +10.7 [Bekiss, 1982
#: LESRERRBEALERMTIHENRERENLEV UHAOARANMELHRESHERE: 2.85AR

BFARERYEG 3428, &% 670 H—RANERRRERIZEN 60n,0 EIHHE 6Ono FiRA

Y- KER RSB RAT:

1000 1In e gzg-x == 0.C3(10°T~2) — 2.59 (§& Batchelder, 1977);

1000 Inaz gk = 2.51(10°T-2) — 1.95 (Clayton B A,1972)3 1000 Inapus-x = — 1.47 (10°T=%) —
3.70 (42 Bottinga, 1973); 1000lna gx-x = 2.91(10°T2) — 3.41 (4 Omnell 2 A, 1967),
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Fig. 7 Diagram contrasting isotope compositions of oxygen of the ore-bearing
intrusive bodies from the tin polymetallic deposits in the Nanling region with
that of the related granitoids both at home and abroad

RIE IR, E—S PR ST S AREARTBRE ANV REERE AR
s R,

BESETRET Sk, BAEKY 6% EHEBLT+ 9.36—+ 11.75%, HE
B0+ 10.31%0, HASLTEE BALZE B A SEH RIUMBARITE s BITE M & RO ARAL
AR AN ESKRFGE ) ESRI KT RS kIS, RABHREER
IR E AR, R T —ERE LR, FEREEI.EANARMLEARS
SRR — i, B S R E(REE AR )RS R B SRS REN M5
B MRS — e 2 AW, LASBREMEHRMRKES (1983) #BHET—
A B RR R 22k (CRAEIS ) A R A AR, BRIBNIERSEEBEAREY
st R R A PR B S BRI R S R B T A A RN K RN RS> RIE
s bl ch B RO (L, LA 580 P+ 9.8+ 10.63—>11.24%0, T
£ 3 b B0 K S0 oh (R M R 2 B B B MR PR ST M 4 (1983) 2 BN R 55 B
T AR 1 2 2 R B Bl e AR B 9T » B 80 T 2 LA 3 b, R » U TR A A
R AR RS RS BRI ARG BAGE B SR KET Sk~
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THE GENETIC TYPES OF SOME GRANITE BODIES
ASSOCIATED WITH TIN POLYMETALLIC DEPOSITS
IN THE NANLING REGION

Liu Houqun and Yang Shiyi
(Yichang Institute of Geology and Mineral Resources, CAGS, Yichang)

Abstract

Tin polymetallic deposits and their related granite bodies are mainly distributed in the
deep fault belts and their vicinity inside the continental plate, and in the coastal Mesozoic vol-
canic rock belt of southeastern China. These granite bodies are often associated with the
intermediate-acidic intrusive bodies and/or the related copper (molybdenum, tungsten) polyme-
tallic deposits. They exhibit distinct evolutional features in terms of time, REE geochemistry
and strontium and oxygen isotopic compositions. The magmatic rocks related to the tin polyme-
tallic deposits and tungsten, tin, niobium, tantalum and REE deposits all belong to granites,
but some of their main rock forming element (e.g. Mg and Ti) and trace elements are diffe-
rent in content. On the basis of the calculation of the quantitative REE pattern, the chondrite-
normalized REE pattern of the melt resulting from 40—50% fractional crystallization of the
initial melt which may be represented approximately by the Qiuba subdacite porphyry with
the lowest content of REE and related to the copper (molybdenum, tungsten) polymetallic de-
posit in northern Guangdong is similar to that of the Huangniushan medium-coarse-grained
porphyritic biotite granite related to tin polymetallic deposits in the area. The initial *'Sr/*Sr
ratio of the granite associated with tin polymetallic deposit is moderate and evidently lower
than that of the granites related to W, Sn, Nb, Ta and REE deposits. The former varies from
0.7081 to 0.711 and the latter from 0.7142 to 0.7328, their average values being 0.7094 and 0.7224
respectively. The two types of ore-bearing granites have average **O values of +10.31% (+9.36
—+11.75%) and +11.87%( +10.65—+13.7%) respectively.

In summary, the authors consider that granites associated with tin polymetallic deposits in
the Nanling region are probably the products of differentiation and evolution of acidic magma
resulting from the 40—50% fractional crystallization of the magma fermed by partial melting
of pre-existing intermediate-basic volcanic rocks in the lower crust and a small amount of con-
tinental crustal material, and belong to crust-mantle-derived granites (approaching I-type of B.
W. Chappell and A. J. R. White, but being evidently different from S—type granite related
to W, Sn, Nb, Ta and REE deposits).
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