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Fig. 1 Geological sketch map of the Dayishan granite body
intrusion in southern Hunan
J:Xj—Xiaojiang unit;J;X—Xialuoxing unit;
JsM—Moyanyao unit; J;Q—Qingdong unit. J,J—Jietou unit;
J>.SH—Shashupai unit;J,D—Daoshixian unit; J,Y—Yanqian unit;
T,T—Dangtian unit; T,W —Wangchachong unit; T,Y—Yingangling unit;

T,S—Sandujiang unit; D—P—Devonian - Permian ; AnD— pre—Devonian
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Table 1 Hierarchical units of the Dayishan granite body
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Table 2 Petrochemical composition of granitoids of various units in the Dayishan granite body
F5 Moot Sio; Ti0, ALO; Fex0s FeO MnO MgO Ca0 Nax0 K0 P20s ISEN s
1 . 74.28 0.06 15.93 1.71 0.92 0.03 0.42 0.22 0.55 3.37 0.04 1.90 99.43
2 X 73.85 0.03 14.22 0.17 1.46 0.12 0.10 0.27 342 4.68 0.05 0.84 99.21
3 74.14 0.13 14.66 0.55 1.48 0.09 0.27 0.58 2.58 3.96 0.08 0.79 99.31
4 75.33 0.04 13.31 0.25 2.38 0.04 0.08 0.17 3.47 4.04 0.03 0.26 99.40
5 J:X 74.79 0.05 12.98 0.26 2.04 0.08 0.10 0.33 3.66 4.82 0.06 0.12 99.29
6 74.29 0.08 13.21 0.28 2.17 0.07 0.15 0.60 2.82 49 0.016 0.90 99.49
7 73.52 0.05 13.42 0.27 3.20 0.06 0.18 0.55 2.12 4.34 0.04 1.42 99.17
8 J:M 74.46 0.21 12.59 0.84 2.10 0.07 0.38 0.73 2.94 4.49 0.08 0.38 99.27
10 J:Q 71.80 0.2 13.56 0.64 2.84 0.05 0.23 0.66 3.34 5.13 0.12 1.04 99.61
11 74.24 0.08 13.99 0.60 1.12 0.06 0.31 0.37 3.24 4.65 0.06 0.62 99.34
12 H 76.09 0.06 11.92 0.23 2.58 0.03 0.13 0.66 2.87 4.77 0.01 0.12 99.47
13 73.72 0.12 14.40 0.39 1.80 0.01 0.15 0.58 3.30 4.55 0.06 0.62 99.80
14 IsH 75.05 0.094 12.04 2.07 1.00 0.03 0.10 0.62 2.82 5.08 0.02 0.27 99.19
15 72.64 0.38 12.83 0.25 3.40 0.05 0.58 0.89 2.55 5.25 0.13 0.38 99.33
16 J.D 73.13 0.26 13.81 0.41 3.80 0.06 0.20 1.09 1.92 5.02 0.14 0.15 99.99
17 73.38 0.11 14.49 0.54 1.16 0.07 0.23 0.51 3.66 4.52 0.10 0.59 99.36
18 73.66 0.18 13.22 1.26 2.08 0.07 0.23 0.80 33 4.26 0.06 0.31 99.43
19 72.64 0.16 13.00 0.17 2.94 0.06 0.25 1.00 3.18 5.22 0.053 0.41 99.08
20 By 72.69 0.22 13.12 0.21 2.96 0.06 0.15 0.74 3.26 5.34 0.069 0.36 99.12
21 74.87 0.08 12.96 0.17 2.17 0.07 0.10 0.47 3.26 5.02 0.04 0.27 99.48
22 70.66 0.34 13.08 0.46 3.87 0.05 0.40 1.09 1.72 6.58 0.10 0.26 98.61
23 A 70.66 043 12.65 3.39 1.07 0.07 0.45 1.70 2.76 5.22 0.16 1.01 99.57
24 67.40 0.66 14.79 0.43 4.92 0.04 0.96 1.64 2.45 4.55 0.20 0.81 98.85
25 W 67.54 0.55 13.35 1.38 4.88 0.10 0.45 1.91 2.36 5.36 0.22 0.13 98.23
26 69.41 0.54 13.68 0.16 4.65 0.03 0.77 1.63 2.24 4.42 0.17 0.55 98.25
27 Y 68.24 0.37 13.30 0.49 4.27 0.07 0.40 1.95 2.87 4.61 0.13 2.58 99.28
28 TsS 66.83 0.47 13.64 1.05 5.17 0.11 0.35 1.98 3.20 5.62 0.19 0.31 98.92
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Table 3 Trace element and REE analyses of granitoids of various units in the Dayishan granitic body

ot IXj X M 1Q IJ JSH ID LY T 73
bz 1 2 3 4 5 6 7 8 9 0 54
w 10.50 21.60 21.40 7.10 40.60 35.00 70.80 40.60 3980 569 873
Sn 13.30 74.20 28.20 44.00 21.50 3320 4930 2210 1510 3410 2030
Mo 0.80 1.10 2.00 230 0.90 8.96 1.00 0.80 240 672 1401
Cu 10.90 76.50 12.10 4330 1980 40800 4070 8.00 1610 19220 153.60
Pb 66.90 11470 40.10 42.10 39.50 59.20 45.00 30.30 3930 5480 38.50
Zn 56.80 50.10 47.90 6330 36.90 86.00 5590 39.20 4900 7400  89.00
Sr 13.80 14.90 20.70 34,00 6.40 12.00 7.00 8.40 1940 8600 99.00
2.0 37.0 710 229.0 20 61.0 17.0 25.0 146 5490 5100

v 6.20 12.20 17.00 1290 7.20 920 1090 8.20 1460 3340 2450
29.60 39.60 26.60 27.90 15.00 58.70 27.20 11.40 2620 3630 35.00

Co 4.80 5.80 5.80 630 5.00 3.70 5.60 450 680 820 820
Ni 950 11.60 12.80 14.00 11.00 8.60 1170 9.00 1410 1470 15.00
Be 86.40 6.00 10.80 19.70 1590 8.60 36.60 21.90 1450 450 620
Ta 12.30 450 3.10 130 9.10 620 1420 9.60 55 170 240
Nb 31.00 25.40 27.20 28.60 32.10 28.10 44.60 29.50 2610 2170  27.40
Rb 525 610 557 392 705 427 907 709 495 26 313
Cs 8.00 39.60 72.80 43.00 4430 12.60 88.60 74.40 4640 2360 21.40
Cr 77.90 45.50 13000 10500 4170 14.40 52.90 54.60 15210 2370 20.90
Li 105.0 211.0 220 1180 167.0 56.0 541.0 305.0 189.0 103 876
La 15.58 51.70 59.72 90.04 7.38 36.19 13.98 12.64 2036 6573 5456
Ce 15.94 51.70 59.72 90.04 1545 7978 29.66 2337 6605  127.80 100.80
Pr 231 6.35 8.15 1036 223 10.39 441 3.36 794 1484 1225
Nd 8.23 21.37 26.71 3507 7.14 39.25 1429 11.08 2701 5135 4249
Sm 227 5.88 7.03 6.99 2.63 11.64 439 3.07 699 958 940
Eu 0.08 0.18 0.18 049 0.02 028 0.07 0.08 020 132 165
Gd 191 6.38 6.90 5.80 2.53 13.15 443 322 679 132 883
Tb 046 1.36 1.37 097 0.62 245 098 0.72 141 109 148
Dy 291 9.94 997 595 4.8 15.80 6.84 504 953 563 878
Ho 0.54 2.05 1.94 113 0.83 326 1.26 0.97 193 101 167
Er 1.64 6.56 5.87 314 2.44 926 407 3.04 603 264 444
Tm 030 1.10 0.92 048 0.49 151 075 0.57 103 038 066
Yb 222 6.56 555 2.96 337 976 535 3.62 659 226 059
Lu 039 1.08 0.95 047 0.56 150 0.83 0.55 097 031 4224
Y 15.20 60.63 58.68 32.86 24.89 8841 41.68 31.04 6071 2473 29398
SREE  69.98 20570 22437 24360 7486 3064 13299 10238 23255 31600 29398
SC/3Y 174 1.15 143 353 0.87 122 1.01 1.10 145 596 304
8 Fu 0.13 0.10 0.09 025 0.03 0.8 0.05 0.09 010 051 060
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Yb M 2.81~15.84 ,6Eu M 0.05~0.25, Hii 70 K BRbr Bt A b L A A5 2 3 AR — B0 150 B X R Ak B9 I O T8 B ) A1 R
WAL E AR F BN v 7 Mo am gl 2 AN BI04 oo PIBR A
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Table 4 Trace element analysis of altered granitoides in the Dayishan granitic body

= M kB Sn Cu Zn W As Ti Be B Bi Ph Mn Mo Ag Ga f%1E

P S Ak 4 410 750 5140 240 1300 800 40 60 20 570 70 7 40 10 Jb#s

RICAAE A 15 700 90 140 18 1460 10 390 17 680 3 1 30 R

P S Ak 10 500 80 110 150 220 1 2380 150 10 780 30 1 160 FEHR
HE RS 4 2330 3060 830 240 630 30 45 80 10 40 200 2 22 4
Y 2 3500 7000 1600 50 3000 300 50 10 10 50 500 7 5 20
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Fig. 2 Distribution of various types of tin orebody in the Dayishan granite

D - C—Devonian ~ Carboniferous; J,Y—Yangian unit; J;J—Jietou unit; p—Pegmatite; SK—Skarn; 1—Altered granitic type; 2 ~ 3—Greisen (vein) type
tin deposit; 4—Pegmatite vein type tin deposit; 5—Skarn type tin deposit; 6—Stratiform sulfide type tin deposit; 7—Fractured type tin deposit;

8—Weathering crust type tin deposit; 9—Alluvial type tin deposit
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Geological and geochemical characteristics of the Dayishan granitoids
in southern Hunan and their relations to mineralization

WU Guang-ying'”, PAN Zhong—fang®, LI Jin—dong"’,
XIAO Qing-hui', CHE Qin—jian"’
(1. China University of Geosciences, Beijing 100083, China;

2. Yichang Institute of Geology and Mineral Resources, Yichang 443003, Hubei, China;
3. Hunan Bureau of Geology and Mineral Resources Exploration and development, Changsha 410011, Hunan, China)

Abstract: Hierarchical units of the Dayishan granite are determined through geological and geochemical survey and study of the rock
body. The authors think that the Dayishan granite is a composite intrusion formed by three phases and multiple stages of Indosinian
and Yanshanian magmatic activities. Mineralization is mainly related to Mid—Late Jurassic granitic magmatism. The authors give the
following points of understanding of tin—polymetallic ore—bearing granite: (1) Granitic magma in the same super—unit evolved from
acid to acid—alkaline (calcium—poor and alkali—rich) composition from early to late times, i.e. the later—stage acid—alkaline intrusions
show more marked metallogenic specialization. (2) Plagioclase commonly has An=4 to 15, with albite predominating; biotite has Mf<
1.20, belonging to siderophyllite—ferruginous biotite; the granite has high silica with SiO,>73%, higher alkalis with Na,O+K,O0>7.5%
and K,O / Na,0>1.20 and lower calcium with CaO<0.80%, and the peralumina index AKNC>1.10, alkalinity AR >2.5 and
differentiation index DI>50; the ratio of the number of oxygen atoms to the total number of molecules is >1.98 and is rich in F and
B; LREE is enriched relative to HREE and the value of Eu depletion is <0.30. (3) The rock shows higher Sn, W, F, As, Sb, Pb, Zn,
Cu and U anomalies and the placer minerals are cassiterite, wolframite, antimony minerals and cinnabar, as well as lead, zinc and
copper minerals. (4) The Indosinian—Yanshanian NW —trending Chenzhou—Shaoyang fault is of sinistral compresso—shear origin in the
early stage and shows tenso—shear, compounding and multiple transition features; the syntectonic granitic magma was emplaced
sequentially in three phases obliquely along the N'W —trending tectonic belt from southeast to northwest. ~ Tin—polymetallic deposits
(occurrences) are distributed around the intrusion. The deposit types mainly include the altered granite type, greisen dike type and
fractured type. The metallogenic conditions and ore indications are also summarized and analyzed.

Key words: metallogenic condition; tin—polymetallic deposit; geochemical background; Dayishan granite; Hunan
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