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The origin and geochemistry of the Late Triassic
siliceous rocks in Luchun, Yunnan

MOU Chuan-long, WANG Li-quan
(Chengdu Institute of Geology and Mineral Resources, Chengdu 610082, Sichuan, Chi-

na)

Abstract: The Luchun Late Triassic volcano-sedimentary basin in Yunnan is a post-colli-
sional strike-slip extensional basin grounded upon the Jomda-Weixi volcanic arc. The basin
is conspicuous by bimodal volcanic rocks composed of basalts and rhyrolites and by associ-
ated siliceous rocks. The siliceous rocks in the basin may fall into two categories: tuffa-
ceows and laminated. The former is characterized by high 2REE, enriched LREE, minor

negative Ce anomaly and marked negative Eu anomaly, whereas the latter is typical of low
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2REEF, slightly enriched LREE, minor negative Eu anomaly and marked negative Ce
anomaly. The study of the geochemistry of the above-mentioned two siliceous rocks shows
that the tuffaceous siliceous rocks have a volcano-sedimentary origin, while the laminated
siliceous rocks are of submarine-exhalative or hydrothermal (hot-spring) sedimentary ori-
gin.
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Fg. 1 Geological section though the Late Triassic bimodal volcanic rock seres in Aguza
I=basdlt; 2=rhymwlite; 3=granite; 4=gabbro-diabase; 5=tuff; 6=muddy slate; 7=tuffaceous siliceous wck; 8=ul-

trabasic rock; 9=breccia; 10=sandy slate; 11=muddy limestone
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Fig.2 Geological section through the Late Triassic bimodal volcanic wck seres in Jijiading
I=sericite quartz schist; 2=sandy slate; 3=tuff; 4=thyrolite; 5=gmnodiorite; 6=siliceous slate; 7=basalt; 8=mud-

dy limestone; 9=tuffaceous siliceous wck; 10=gabbro-diabase; 11=tuffaceous siliceous slate
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A=graded tuff bed; B=lower parallel tuff bed;
- ’ C=ripple beds D— E=upper parallel bed of

, ’ tuffaceous sliceous wck
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Fig. 4  Geological section through the ore-bearing wck senes of the Luchun copper deposit

1= sercite chlorite slate; 2= copper ore body; 3= rhywlite; 4= wff; 5=maid; 6= laminated siliceous rock; 7=

sandstone and mudstone; 8= sandy and caibonaceous shale
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Table 1  Petrochemical compositions of the ore-bearing rock series laminated siliceous rocks tuffaceous
siliceous rocks and tuffs in Luchun(wp/ %)
Si0, | TiO, | ALO; |FeO5 | FeO | MnO | MgO | CaO |NaO | K0 | P,0;
97HL32 902|005 [ 144|061 |04 |002 — 005 (00 | 055|002 | 064
97IN1 6408038 (1309|054 [433 012|200 |476 L2825 (018 |65
97IN3 6002|043 (2051 | 1.53 421 (024|170 (038|013 |603[015]| 400
97HIL.22 671903 [128 402 |[36® |018[260 |034([013|234(015]|54
97Bh3 78 (0.2 [1042 | 042 |20 | 007 [ L2 |09 [37 | Q098 (012|177
97127 6330|032 (1411|126 413 (036 |18 (178|128 |792(009 |317
9715 663 063 [1591 | .53 375|007 |18 |058 |74 |011[019]|0%
97164 6004 |0.68 [1737| .68 | 376 | 0.08 | 28 | 240 [ 240 | 268 [021 |37
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Table 2  Characteristic values of the petrochemical compositions of the ore bearing rock series laminated
siliceous rocks tuffaceous siliceous rocks and tuffs in Luchun

Si0y | Fe0y | MO $i0, | __Si0,
Al0s FeO Tio, MgO (K;0-+Na,O)
97H1.32 66. 68 142 0 40 — 160. 03
97IN1 4.90 012 03 32 04 16 91
97IN3 293 036 0 5 3531 9 74
97HI122 5.24 109 051 25 &4 27 20
97B13 7.49 020 027 65 03 16 46
97.27 4.49 0 31 113 3517 6 88
9715 4.17 0 41 011 36 88 8 80
97164 3.46 029 012 20 9 118
92-107 4 40~4.94 230 [3380~346.0| 2350~25.8 (1999)
13.7~14| 046 0% 65.9~700 3.0 (1999)
/ 15.0~319 Q51 - 20.9~972 | 108.0~183.0 1999)
3.2
¢ 3,4, 5),,
( . )
3 . . ww/'10°%)

Table 3 REE analyses of the ore-bearing rock series laminated siliceous rocks rhyrolites and tuffaceous
siliceous rocks in Luchun v/ 10~ ©)

La | Ce [ Pr [ Nd |Sm | Eu [Gd [Tbh | Dy | Ho [ Er [ Tm | Yb [ Lu | Y
9THL32 302(32(1.05(3.60({0.82|019|116|0.17|1.04|0.25|0Q 78 |0. 18 |1.56|0.14|6.20
97BH3 25. 76146. 38|5. 78 22. 88| 4.45 (0. 66 (4. 46 |0. 63 [3.54|0. 76 |2. 12|0. 35 |2. 44| 0.41 |18. 76
97127 46. 15[78. 02(9. 78 [39. 85| 8.14 | 1. 80|10. 03[ 1. 43 [10. 44| 2. 22 (6. 19|1. 00 (6. 79 [1.11|55. 38
97LN1 31.2854. 17(7. 46 [27. 32{5.38 | 1. 16 (5. 89 |0. 88 |5.18 | 1. 09 3. 00 0. 47 | 3. 12| 0.52 |28. 52
97LN3 29. 90#9. 10| 7. 46 24. 82| 4.80 0. 82 (5. 03 |0. 73 [5.05 | 1. 09|3. 10{0. 51 |3. 47 | 0.57 [26. 77
9THL22 29. 5452. 75| 7. 46 25. 52| 5.00 (0. 75 (5. 21 |0. 90 [5.84 | 1. 29|3.72{0. 59 |3. 96 | 0.60 (30. 85

31. 0836. 22(7. 46 22. 19{3.98 [ 0. 31 (3.7 |0. 67 |4.01 |0. 92 (2. 76|0. 47 | 3. 34|0.56 |23. 94
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Fig.5 Al—Fe—Mn diagram for the sediments in the study area
A=hydrothemal sediments; B=nonhydrothemal sediments
1=Aguza tuffaceous siliceous rocks; 2=ILuchun siliceous rocks and sliceous slates; 3=Jijiading tuffaceous siliceous
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Fig. 6w (K,0+ Na,0) versus w (ALO3) diagram for the siliceous rocks of different origins
1=Aguza tuffaceous siliceous rocks; 2=1Iluchun siliceous wck and siliceous slates; 3= Jijiading tuffaceous siliceous

ocks
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Fig. 7 w(Ti,0) versus w (Al,03) diagram for the siliceous rocks of different origins
A=organic origi;, B=volcanic (hot-spring) origin
1=Aguza tufaceous siliceous rocks; 2=Luchun siliceous wck and siliceous slate; 3=Jijiading tuffaceous siliceous

wcks
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Table 4 REE characteristic values for the ore bearing rock series laminated siliceous rocks rhyrolites and
tuffaceous siliceous rocks in Luchun

2 REE LREE/HREE Fu &Le
97HI32 B L 104 06& 038
97BH3 139. 38 316 0 51 07
97127 278.33 1o 068 077
97LN1 175. 44 2 € Q70 0 74
97IN3 16224 23 0 57 074
97HI22 173.30 22 0% 078
155.71 250 027 04

C 8 ZREE » 2LREE> ZHREF, LREE . Ce (Le=0. 54

~0.79) Eu (&u=0.27 ~0.70),
( )s .
, (

N ) ) ¢ 8)

( . , 1995)
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Fig. 8 Chondrite-nomalized REE distibution patterns for the ore-bearing rock series laminated siliceous rocks rhy-
rolites and tuffaceous siliceous cks in Luchun

1=97H132, South Luchun siliceous wcks 2=97L27 Aguza dliceous wcks 3=97IN3, North Luchun chlortic
slates 4=mean values for the South Luchun thyrolitess 5=97BH3, Jijiading siliceous wcks; 6=97LN1, North
Luchun chloritic slates; 7=97HI22, South Luchun chloritic slates
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Fig. 9 Chondite-nomalized REE distribution patterns for the laminated siliceous rock and tuffaceous siliceous wcks
in Luchun and magnetitic quartzite in Gacun
1=97H132, South Luchun siliceous rocks; 2=971.27, Aguza siliceous rocks; 3=97BH3, Jijiading siliceous rocks; 4

=mean values for the magnetitic quanzite in Gacun
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Table 5 REE analyses of laminated siliceous rocks and tuffaceous siliceous rocks in Luchun, and magnetite
quartzite in Gacun

La [Ce | Pr [ Nd |Sm | Eu | Gd | Th [ Dy |Ho | Er [ Tm | Yb | Lu | Y

9THL32 30(326(1.05(3.60(082({019|1. 16(0.17|1.04{025|0 78|0.18|1.56|0.14|6 20
97BH3 25.76|46. 38|5. 78 |22 8|4 45| Q 66 |4. 46 (0.63|3.54|Q 76 |2 12|0.35(2.44|0.41 (18 76
97127 46. 15(78.02|9. 78 39 858 14| 1 80 (10.03|1.43 (10 44{2 2|6 19 (1. 00|6.79|1. 1155 38

19313.40(0.79(1L70|059(0 07]0.49|0.12{0.67|0 17 [0 57 {0.11|0.62{0.09|2 21

4
(D ,
©)) ( )
3 Si0,0/A103, Fex03/Fe0, MnO/TiOz, Si02/MgO  Si0»/
K20 +Na0)
@) .
5 >REE ., LREE , Ce
Eu ; SREE . IREE
y Eu Ce .
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