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Fig. 1. Diagrammatic map of the Yanbei
volcanic basin.

1—Crctaceous; 2—Cambriany 3—Early Yansha-
X €]z nian biotite granites 4—K-feldspar rhyolitic
@3 =34 porphyry; 5—Ignimbrite and tuff; 6—Dacite

Fos )6 rhyolitey 7—Topaz-bearing granite; 8—Topaz-
: bearing granite porphyry; 9—Tin orcbody;
)7 [=-]s [2]9

10—Stanniferous topazite dike; 11—Radial and

0 1 10 ” 12 ring faultsy 12—Unconformity; 13—Zhenghe-
—_— lJ 14 15 Dapu fault; 14—~Shaowu-Heyuan fault; 15—

Pingxiang-Shaoxing fault.
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Fig. 3. Geological section showing alteration zoming along the No. 08 exploration line
of the Yanbei tin ore district.
1—Geological boundary; 2—Boundary of alteration zone; 3—Orebody; 4—Sampling location
and serial numbery §—K-feldspar rthyolitic porphyry; 6—Topaz-bearing-granite Porphyry;
I —Topaz-quartzification zoncy II —Chlorite-topaz-quartzification zones I —Sericite-

quartzification zone.
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Mineral composition of main altered

rocks in the Yanbei tin deposit
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Table 2, Petrochemical composition of altered
rocks in the Yanbei tin deposit
s e SiO; TiO; Al:O3 Fe:0;3 FecO MnO MgO CaO Na:0O K:0 P:0O; K&k XI€
ZK63-41 76.91 0.04 11.57 0.59 2,10 0.05 0.00 2.91 0.23 0.52 0.00 2.23 97.15
ZK63-49 66.65 0.04 13.37 7.01 3,00 0.06 0.01 1.15 0.11 0.38 0.00 5.46 97.20
RERRAH YBC-1 72.17 0.01 12,19 6.70 0.80 0.03 0.00 0.32 0.04 0.90 0.00 4d.16 97.30
10 69.24 0,08 13.63 3.15 4.41 0.09 0.04 1.30 0.06 0.09 0.03 3.06 96.18
2@ 73.48 0.08 12.58 1.13 5.32 0,17 0.51 0.63 0.06 1.20 0.03 2.28 97.47
BFRA. &K ZK63-9 66.95 0.05 12.37 2.48 11,86 0.17 0.06 1,12 0.26 0,53 0.00 3.51 99.36
EAFEMAE ZK63-7 64.90 0.04 15.15 3.32 9.06 0.09 0.03 1.06 0,15 0.49 0.00 2.97 97.34
_ ZK63-52 76.94 0.02 13.20 0.71 1.50 0,10 0.09 1.04 0,04 4.35 0.00 2.33 100.32
BREBAELT
ZK63-68 71.93 0.00 15.76 0.94 3.67 0.06 0,01 1.08 0.07 2.63 0.00 2.74 98.89
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BRRETHRE (FAD. &A (F Fe’*, Fe*'). KBy MKWy (F Fe*) REA
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Table 3. Minor element contents of altered rocks in the Yanbe: tin deposit
s p=2=2 Rb Sr Y Zr Nb Sn Hf Ta Ga w Pb
ZK63-41 47 24.6 61.5 134.7 19.8 6682 7.3 — 13.5 8.0 60.9
BEREMLY ZK63-49 25.4 9.8 39.0 115.6 14.5 3385 2,2 — 10.6 27.4 50.6
YBC-1 109.6 3.5 47.8 148.9 46.4 2992 22.7 15.0 5.0 31.8 68.4
ZFRA. & ZK63-9 75.8 112.9 26.7 120.7 16.2 685 7.9 — 129.7 10.5 22,1
EAELY ZK63-7 18.9 106.9 34,9 110.2 20,1 4782 3.9 — 171.4 23.2 64.5
. ZK63-62 635.9 12.3 3%.6 131.0 22.1 42.0 8.6 — 19.1 9.2 25.5
BRBAHELE
ZK63-68 350.9 41.6 52.2 118.6 20.4 24.6 6.8 — 21.7 6.5 23.4
WRIELHEE 1 332 33.2 33.4 132.7 22,3 22.3 6.7 — 12,5 2.3 58.6
A pzL=3 Zn Cu Ni Ti v Cr Fe® Mn FO cl Sc
ZK63-41 68.5 945.6 1.3 0.05 9.2 231.6 2.03 0.01 5.16 33.6 2.6
BREREMLN ZK63-49 51.5 767.8 5.2 0.05 — 200 6.8 0.024 4.65 24.0 1.6
YBC-1 51.5 2978 6.5 0.06 1.4 307 4.72 0.012 3.56 36.0 0.33
ZR4G. & ZK63-9 156.8 80.9 2.6 0.06 12.5 321 10.47 0.032 3.10 44.8 3.2
EREAHE ZK63-7 243.2 162.9 3.1 0.06 6.2 362 9.06 0,052 4.20 51.2 10.3
_ ZK63-62 87.2 12.7 8.4 0.05 11.7 43 1.65 0.068 0.652 20.8 7.00
BRBRELRF
ZK63-68 159.3 50.4 6.2 0.05 1.8 102 3.43 0.037 2.72 30.4 2.60
HRBAHES 1 122 28.6 3.5 0,032 9.5 62.5 1.25 0.032 0.11 33.4 6.5
O XEHISE
F4. ERBVEHTHBLITESRO)
Table 4. REE contents of altered rocks in the Yanbei porphyry tin deposit
tu BRI R =
SEE | R ®
bay i YBC-1 |Z - - Z -9 Z ~ -62|ZK63-
HEEE aEs Hf507 C-1 |ZK63-41|ZK63-49| ZK63-9| ZK63-7|ZK63-62 63-68
La 56.00 30.70 86.13 55,80 26450 28,80 30.40 57.00 32.40 34.40
Ce 88.00 63.20 | 136.58 | 124.00 60.80 59.70 60.30 | 114.00 69.10 74,20
Pr 14.30 7.50 17.38 14,70 7.60 7.30 7.10 12.20 8.20 9.90
Nd 47.00 29.90 51.32 53,60 31.90 29.90 27,40 45.00 33.30 41,10
Sm 12.90 7.00 10.36 12,10 8.60 7.50 5.40 9.90 8.00 11.80
Eu 0.13 0.36 0.14 0.19 0.20 0.59 0.25 1.10 0.38 0.70
Gd 10.80 6.10 6.77 8.20 8.40 6.70 4.10 8.40 6.70 10.80
Tb 2.20 1.00 2,09 1.40 1.40 1.10 0.67 1.50 1.10 1.80
Dy 15.40 6.30 8.28 9.00 8.90 6.80 4.20 9.80 7.30 11.20
Ho 3.60 1.30 2.44 1.90 1.90 1.40 0.87 2.10 1.60 2.20
Er 11.20 3.70 9.61 5.40 5.10 3.90 2.40 6.00 4,50 6.00
Tm 2.29 0.59 1.49 0,97 0.88 0.60 0.40 0,92 0.70 0.92
Yb 15,20 4.00 8.80 7.10 5.90 4.20 2.80 5.80 4.70 5.90
Lu 2.10 0.63 1.49 1.10 0.93 0.68 0.52 0,91 0.76 0,89
Y 109.00 32.43 85.01 44,60 63.00 36.02 26.60 58.40 41,90 51,10
ZREE 390.14 | 194.71 | 428.76 | 340.06 | 232.01 | 194.89 | 178.41 | 333.03 | 220.64 | 262.91
L/H 1.27 2.46 2.40 3.27 1.41 2,77 3.47 2455 2.19 1.90
3Eu 0.03 0,176 0.05 0.15 0.17 0.22 0.16 0.36 0.15 0.19
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Table 5. Average petrochemical composition and Barth parameters

of altered rocks in the Yanbei tin deposit

OmiknaEs | OXEARE | SEEOL OEEE | WE (5 BE )
LS

ARCH|EREHEER)|[ERSEER D ERFESR2|EREE 050 | @50 | @50
SiO: 76.92 | 670.38 71.69 | 655.16 | 65.93 | 619.80 | 74.44 | 657.33 | —15.22| ~50.58 ~13.05
TiO; 0.05 0.33 0.05 0.34 0.05 0.35 0.01 0.07 +0.01] +0.02] —0.26
AlO; 12.87 | 132.20 12.66 | 136.36 13.76 | 152.46 14.48 | 150.70 +4.16] +20.26|/+18.50
Fc20; 0.49 3.21 3.72 25,58 2.90 20.52 0.83 5.52 | +22.37| +17.31] +2.31
FcO 0.85 6.41 3.13 23.92 10.46 82.24 2.59 19.13 | +17.51] +75.83]+12.72
MnO 0.05 0437 0.08 0.62 0.13 1.04 0,08 0.60 +0.25] +0.67| +0.23
MgO 0.00 0.00 0.31 4.22 0.05 0.70 0.05 0.66 +4422] +0.7C +0466
CaO 0.22 2.05 1.26 12.34 1.09 10.98 1.06 10,03 | +10.29( +8.93] +7.98
Na,O 2.17 36.67 0.10 1.77 0.21 3.83 0.06 1.03 [ —34.9(| —26.84]—35.64
K0 5.09 56.59 0.62 7.23 0.51 6.12 3.49 39.32 | —49.36f —50.47}~17.27
P20; 0.00 0.00 0.01 0.08 0.00 0.00 0.00 0.00 +0.08 0.0¢C 0,00
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Fig. 4. Variations in rock-forming elements of various alteration zones in the Yanbei
tin deposit.
1—Brought in; 2—Taken out,
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Fig. 5. Variation trend of minor elements in various alteration zomes of uhe Yanbei

tin deposit.
0—K-feldspar rhyolitic porphyry (protolith); 1—Topaz quartzification zoney 2—Chlorite-
topaz quartzification zoney 3—Scricite quartzification zone.
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Fig. 6. Chondrite-normalized REE patterns of altered rocks and their protoliths in
the Yanbei tin deposit.
Hf 507—Topaz quartzification rock whose protolith is-topaz-becaring granitc porphyry;2—8—
Samples of other altered rokes, whose protoliths are all K-feldspar rhyolitic porphyrys #r—
Topaz-bearing granite porphyrys Rhy—K-feldspar rhyolitic porphyry.
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ALTERATION ZONING OF THE YANBEI PORPHYRY TIN
DEPOSIT IN JIANGXI PROVINCE AND GEOCHEMICAL
CHARACTERISTICS OF ITS MAIN ALTERED ROCKS

Xiong Xiaolin, Zhu Jinchu, Liu Changshi and Shen Weizhou

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

Key words: alteration zoming, altered rock, geochemical characteristics,

porphyry tin deposit, Yanbei

Abstract

The Yanbei porphyry tin deposit is situated in the Yanbei volcanic basin
and within the Shicheng-Xunwu deep fault belt. Based on detailed field geo-
logical work and systematic thin section observations, the authors have divided
the wall rock alterations in the Yanbei tin deposit into three alteration zones,
i. e. the topaz-quartzification zone, the chlorite-topaz-quartzification zone and
the sericite-quartzification zone, and have made systematic studies on major
altered rocks in various alteration zones in the light of petrochemistry, trace
elements and rare earth elements. The results show that the altered rocks
contain very high F, that the existence of F in the hydrothermal solution
was favorable for the migration and enrichment of Sn, W, Cu and REE, and
that the F-bearing fluids must have been the main factor resulting in the
enrichment of Sn, W and Cu in the altered rocks and the increase in REE

content.



