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Table 2 Contents of principal altered minerals in different altered rocks(wt%)

e = AT *F E M OE VY A OE
K Se+1/M Mo Q-+0p

TS-1 Z A - 13 — 73
TS-2 Z WA 1.54 1.44 - 95
1D-15 Z WA — 24.99 — | 22,94
TS-3 21 51.29 - 27.94
TD-2 3.57 10.42 0.35 44,57
TD-5 19,94 56.40 — 20,05
TD-7 49.66 0.85 0.23 46,71
TD-17 ERRY e - 32.01 - 63.06
H-1 10.62 25,03 2.24 59.22
H-3 54.89 0.93 — 39.51
-4 14.64 8.88 — 72.77
H-5-3 58.07 7.95 - 31,16
H-6 7.03 22,92 2.00 64.86
H-7 6.31 33,57 — 56.28
H-8 12.07 25,12 — 56.65
Is-5 Z i & 21.72 30.36 7.31 22.42
15-6 Z R A 49.29 20,72 5.07 13.53
TS-7 Zz ® — 34,67 — 22.12
TD-19 Z R A 0.08 60.29 5.75 24.92
TD-21 A 21,08 38.05 10.12 21.86
TS-9 il 0,07 25,22 - 66.25
TS-10 it )= 3.25 21,68 — 55.41
TS-11 P s 2.60 13.71 — 53.64
TS-12 i — 34,72 — 57.64
TS-4 EEi R 3.44 1.86 - 92.4

rD-9 BEFA N 0.77 0.42 — 97.33
F-5-1 R i 4 71 2,86 — - 91.92
TS-8 B - ’ 1.97 — 90.51
TD-3 B — 3.06 — 88.76
TD-12 W ‘e 1.63 2.28 — 89.91
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3 SFNTHAPTIEUNTTIRTHSR (wt))

Table 3 Average contents of principal altered minerals in different altered rocks (wt%)

FEMTFYEES SR
i phasE A -
K , Se+1/M l Mo Q+O0p
1 %= 1 & 0.51 13.14 - 63.47
2 TR B 1.98 23,83 - 58.23
3 Z R 18,43 36,82 5.65 20.97
4 tHREDES 21.49 23.79 0.40 48.47
5 FEFA& 2.36 1.14 —_ 93.88
6 B 4 0.54 2.44 - 89,73
4 BAWNTETHPAFNEELNTET IR (wt%)
Table 4 Contents of principa! minerals in samples of different grain diameters from part of
altered rocks(wt %)
F B M o BB & # O (<2um)
¥ B i pharE A -
K ! 1/M | Mo ] Q+0p
TS-6 ZRE 91.32 1.67 3.22 1.86
TD-7 LR R Bk 93.80 0.08 1.65 -
TD-21 A =1 33.58 32.13 5.06 17.54
T E oMo w4 B O (<lum
B B MhasE A
K /M Mo ’ Q+0p
H-8 il ity = 15,28 52.77 16.86 5.37
H-8-1 ERGEY RS 27.01 52,77 4.60 10.34
H-4 R BRE 37.61 42.62 5.54 6.98
H-6 LR BRE 28,16 49.89 6.01 8.00
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REERE ARG HBASRUHX ML, % TRBRIIMRMAEMRIE. hTHRE A
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Table 5 Chemical compnsition of different altered rocks(wt?)
- |l o Py )
BEEE $i0, | TiO, |A1,05 (Fe,Os | FeO Muoi g | C.o K0 N0 | P,0s [CO, % g s
i1 (TS-1) IBE.SG | 0.73 \ 6.69 \ 0.51 1 0.05 [0.002 |io.o?‘ 0.09 is.wlu.oa? lo.ou l0,19l1.19|n_3s 99.73
TER R & (TD-5) [55.12 | 0.16 [29.62 | 0.17 | 0.07 0.01 lo.11 0.08 |6.67]0.00 l0.026 0.3?}r.360.44 100,21
LHRED B4 (H-3) 66,48 | 0.27 [23.52 { 0.04 | 0.18 \0.001 10,08} 0.09 |0.120.00 0.18  |0.46j7.700.16 | 89.27
L (TS-5)  |s6.12 | 1.77 |23.86 | 2.63 | 0.07 [0.01 0.62| 0.36 [3.59[1.28 |0.077 [0.28/6.34/2.74 | 99.75
ZRE(TD-21) (54,36 | 0.73 [25.11 | 2.91 | 0.00 [0.046 1,08 0.00 |4.5 |0.44 {0.049 |0.37(7.78[2.16 | 99.55
TLEE(TS-100 76,49 l 0.02 |13.5z 0.43 0.11 :iu‘csn !o.u?|0.23 is.m 2.80 |o.ouz Io.ooio.aso.uo 99.77
BERi# D 9 03,43 | 0.07 [0.58 | 0.00 | 0.05 Jo.001 [o.01]0.08 [o.0s[0.00 [0.014 Jo.16fo.16]0.06 | 99.66
B E(TS-8) !91.30 L 0.00 |u.92 0.02 | 0.07 jp.017 lo.07j0.13 [0.33)0.34 |0.005 [0.00/2.74]3.00 [ 99.46
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Fig,2 Al;04-Si0,-K,0 diagram of different
altered rocks
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The Relationship between the Contents of Principal Altered
Minerals and the Original Rocks in Tengchong Geothermal

Area, Yunnan Province
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(Institute of Mineral Deposits, Chinese Academy of Geological Sciences)
Key words. Geothermal alteration; mineral content;altered original rocks;

Yunnan
Abstract

Tengchong, one of the largest geothermal areasin China, covers an area
of 6000 km? and is noted for a great number of hot springs, As a result of
frequent geothermal activities, all the rocks, mainly late Tertiary arkose and
arkosic conglomerate composed of granitic gravels, granites basalts and
andesites, have been altered intensely, The hydrothermal altered, mineral
assemblages include (1)siliceous minerals, dominantly quartz and opal; (2)sul-
fates, mainly alunite; (3)kaolin minerals, chiefly kaolinite with small amoun—
ts of halloysite and dickite; (4) montmorillonite and chlorite; (5)interstra-—
tified minerals of illite/montmorillonite (I/M); (6)phosphates such as
goyazite and woodhouseite,

The species and contents of the principal altered minerals are control-
led by properties of the original rocks, Generally speaking, arkose and
arkosic conglomerate and granites have been altered into kaolinite, and
basalts into illite and smectite together with a little interstratified minerals
of I/M, Silicified minerals are often developed in andesites, There occurs
the sequence of argillization from andesite-granites-basalts-arkose and arko-~
sic conglomerates in which kaolinization is developed widely,

Different altered minerals are distributed selectively in different grain
diameters, Studies show that kaolinites are enriched in the grain size of
< 2um, interstratified minerals of I/M in the grain size of < 1#m, and
sericites, quartz and opal gathered together in the coarse grains,

Studies show that arkose and arkosic conglomerates are responsible for
the formation of kaolin minerals in the process of alteration, The kaolin
deposit is formed through geothermal alteration of these rocks because they

are extensively distributed in the geothermal area,



