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Fig.1 Geotectonic location map (a) and geological sketch (b) of Kala area in Western Sichuan Province
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Fig.2 Field outcrop and microscopic photos of Late Paleozoic silicate in Kala area of Western Sichuan Province

(e) BEFUABE AR (IEZWOL)

SiO, S e, T AE 91.85% ~97. 54% -5
1595, 36% , 1% B 4l i A bR T (Si0,
91% ~99% ), 3% SiO, FMBAEMEm """ HAt 3=
BLESEYEM ALO,ZEANT0.76% ~
3.72% Z 8], SEX{E 1. 90% ; TiO, %4 0. 03% ~
0.15% , V1 0. 08% ; 44k (TFe) &1 0. 38% ~
1.21% ,*F170.78% , ik 1, AL O, TiO, \Tke &
5 Sio, TR BN, N ARG R - 8%,
RERTETY Si0, [TiO, (AL O S it A St (K 3 (a) |
(b).(e))o

MEI3(d)  (e) FRTLIE ) FEM AT AL O, &5
5 Ti0, it R IFAHX,Si0,/AL 0, 5§ AL O, Fr it 1
A, HTREFUE Y AL Os Bl TiO, ANZE5 32 A E
FVE AV R A0 52 i i AR X AR, = BB TR
TR BE LS X FPAR Ak G R H A e TR
HA e L G U TR L2 (2 R A
FEXIERT Y Si/ALBOTEL, 2 21. 74 ~ 112,62, K
MR T alifik B i Si/AL HUAE (80 ~ 1 000) , TiO, &
N 0.03% ~0.15% , R -RHr b X B 7E TR
IR B R IR TR |



556 1 XN, A5 PE R DX ot A A U B i P R R AR 45 . 71
x1 FHMRBHERBEREEIETESNER
Tab.1 Major element concentration of Late Paleozoic silicate in Kala area of western Sichuan Province
. . FHEICR T/ % Si/ Al/(Al
BaE R — : : P, S
Si0, AlL,0; Fe,0; FeO CaO MgO K,0 Na,O TiO, P,05 MnO S #5%# H,0* CO, Al Fe+Mn)
D5001YQ1 91.85 3.72 0.47 0.42 0.12 0.25 1.07 0.2600 0.15 0.020 0.009 0.042 1.20 0.36 0.048 21.74 0.75
PM23 -
73Y01 97.21 0.76 0.03 0.46 0.08 0.06 0.16 0.0003 0.04 0.010 0.011 0.014 0.8 0.50 0.081 112.62 0.51
PM23 - Ciq
73Y(2 94.78 1.90 0.60 0.60 0.12 0.16 0.50 0.0490 0.12 0.010 0.018 0.005 0.92 0.56 0.070 43.92 0.53
PM23 -
73Y03 94.51 2.23 0.70 0.51 0.07 0.24 0.45 0.0460 0.12 0.020 0.026 0.010 0.88 0.52 0.059 37.32 0.57
PM23 -
$9YQ1 96.24 1.68 0.06 0.42 0.06 0.25 0.40 0.0610 0.05 0.004 0.008 0.007 0.45 0.35 0.023 50.44 0.70
PM23 Psk
89Y(Q2 97.54 1.10 0.03 0.35 0.04 0.18 0.23 0.0250 0.03 0.003 0.008 0.008 0.30 0.14 0.008 78.08 0.66
A 95.36 1.90 0.32 0.46 0.08 0.19 0.47 0.0700 0.08 0.010 0.010 0.010 0.77 0.41 0.050 57.35 0.62
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Fig.3 Correlation diagram of main elements of Late Paleozoic cherts in Kala area
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Tab.2 Trace elements concentration of Late Paleozoic silicate in Kala area of Western Sichuan Province

i C R & R /10 70

R J=0A ; - Th/Sc Th/U
T Ni Co Rb Cs Sr Ba v Nb Ta Zr Hf U

D5001YQ1 59.6 6.52 1.47 31.10 1.22 24.60 276.0 27.8 3.10 0.19 21.60 0.60 1.34 4.85 1.10 3.62
PM23 -73YQI c 58.2 17.40 10.60 14.90 0.56 18.00 153.0 26.5 5.22 0.14 22.40 0.61 0.41 1.09 0.55 2.66
PM23 -73YQ2 v 58.9 17.40 8.83 20.90 0.70 17.70 170.0 30.8 6.28 0.16 23.70 0.61 0.49 1.50 0.60 3.06
PM23 -73YQ3 61.6 20.50 11.10 20.90 0.73 17.40 163.0 30.6 6.59 0.18 23.20 0.78 0.50 1.65 0.58 3.30
PM23 -89YQl o 58.1 4.11 1.02 12.80 0.51 10.10 61.2 8.6 2.63 <0.10 22.80 0.18 0.17 1.00 0.58 5.88
PM23 -89YQ2 ) 59.9 4.36_1.00 10.60 0.40 12.90 48.1 7.2 1.74 <0.10 7.85 0.14 0.17 0.80 0.62 4.71
Rl 59.4 11.72 5.67 18.53 0.69 16.78 145.2 21.9 4.26 0.17 20.26 0.49 0.51 1.82 0.67 3.87
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Tab.3 REE concentration of Late Paleozoic silicate in Kala area of Western Sichuan Province

i+ e & & /10 -6

. .
Fedn S SR La Ce Pr Nd Sm Eu Gd Th Dy Ho Er
D5001YQ1 11.90  23.80 2.85 11.30 1.90 0.380 1.69 0.230 0.98 0.180 0.38
PM23 -73YQ1 16.40  32.20 4.05 16.10 2.72 0.620 2.70 0. 440 2.37 0.520 1.06
PM23 - 73Y(Q2 1040 21,30 2.50 9.09 1.77 0.440 1.92 0.340 1.76 0.450 0.94
PM23 -73YQ3 12.40  25.10 3.13 12.30 2.19 0.550 2.26 0.380 2.32 0.510 1.06
PM23 -89YQL |, 3.58 9.35 0.92 3.82 0.75 0.130 0.67 0.099 0.41 0.110 0.22
PM23 -89YQ2 } 2.62 6.61 0.60 2.45 0.52 0.088 0.49 0.062 0.28 0.051 0.15
T H 9.55 19.73 2.34 9.18 1.64 0.370 1.62 0.260 1.35 0.300 0.64
\ . e E & /10 ¢ LREE/
BRE B LESE L Su 8Ce  (La/Yb)y (La/Ce)y  Ceypp
Tm Yb Lu Y > REE HREE
D5001YQ1 0.049 0.29 0.056 3.65 55.99 13.52 0.97 0.96 4.11 1.08 -0.03
PM23 -73YQ1 . 0.130 0.70 0.100  10.90 80. 11 8.99 1.05 0.93 2.35 1.10 -0.04
pM23 -73YQ2 7 0130 0.68 0.089 8.50 51.81 7.21 1.09 0.98 1.53 1.05 -0.01
PM23 —73YQ3 0.130 0.88 0.100  11.20 63.31 7.29 1.13 0.95 1.41 1.06 -0.03
PM23 -89YQL |, 0.030 0.21 0.033 1.94 20.33 10. 41 0.84 1.21 1.71 0.83 0.07
PM23 -89YQ2 *0.018 0.12 0.020 1.21 14.08 10. 82 0.80 1.24 2.19 0.85 0.07
SE A 0.080 0.48 0.070 6.23 47.60 9.71 0.98 1.05 2.21 1.00 0.01
100 1
<
L N
10 ‘ e
g T e N o
by B ool "am - " e,
[ = n | m N\ -
o2 % LJ - | -y ]
& 1 3 " -
=3 S By S AT B _E&REHEREAA
® fURAR NS A o fiRZR NI k4L
0.1 0.01
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
JCR JLH
S5 FHtREGTEREREHRTITE o6 FhHXKMBEERBREHLITER
BRI AR dEETEREAL R
Fig.5 Chondrite — normalized REE patterns of Late Paleozoic Fig. 6 NASC normalized REE patterns of Late Paleozoic silicate

silicate in Kala area of Western Sichuan Province™

in Kala area of Western Sichuan Province'”’



5 6 1 XIRH, 45

PGl DG oty A A B P S TR B 85 < 73

KEFRGA 2 ARBRRERE S SRR
FARE, i S B, HRE S I ZOE B LT —
B, R, R R PIHLIX A e A A (A Rt —
TR LK BRI TR IR S R AR
4 Tip
4.1 BERERE

W RE I R ) S 2 1 5 Si AR TR, —
PR, A 0 1 TR 8 A Ak 2 AL Si SR TR
EREAEY, AR B A R T AR R PR A W B HE
R AL JOLTUAR S5 A LTTRN A O B R I 7+
FKILHA AL O; [ TiO, \MgO K, O Frm X, ST
HARRTRAR, BV EIAS A BOK TR A A A9 Ak
T LAZ% AL O, K, O FlTiO, WARAE >~

fﬁﬁ%ﬁﬁ,ﬁiﬁ%ﬂg Al Fe Mn {E#%) 12
FWEDTRR IR I B 8 R 7, Fe Mn &HEFEE
PRI ShA e, AL B4R S TR IR A S AT K, 4l
AR B RE B AL/ (AL + Fe + Mn) {3535 0. 6,
Al ROK PR B R R % LA 0. 01, T 2wk AR

SR RE B AAZAE/ N T 0,357 Fe 1 AT

Fih, RPHb X et A CRE A AL/ (Al +Fe +Mn)
51 0.51 ~0.75,F3IH 0. 62, 5441 8 A 1 H G
Heik, B 7 i nT DA R S Ve T A AR
PRI DX, F L) F 5 DX R o 7 i B 78U 7y
AR R 2R

i £ G E RRAE [RRE T 75 Sk 5 1 PR 10 500 )
BRAKE, WA PORITBRE A X REE & 241K,
Ce T, BA WA Fu 1ESH, &3
APREALIE B EL A th 4 2 P22 i AR}, H Eu 1E

Al
0 100

LI SRl

20 80 @ IPiRH

A R T

PR BUAIE e

100
Fe 0 20 40 60 80

7 FHMXEEERERS
Al - Fe - Mn =fa &
Fig.7 Al - Fe — Mn diagram of Late Paleozoic

j0oMn

silicate in Kala area of Western

. . 26]
Sichuan Province >’

S AUl N TS R BRI R T K AR P 38 56
TAEROK IR BT B 103 -5 DA AR, AT
[EE S R e LAl e o7 Y 11 S S 1 [
Lo WHFE XMt AR A A L S BRI B
5 A UAPRMEALIC S0 il 2 1) A7 20T, [R5 G
NAPIINRERCS |, 5 ERTRATRIEA—EL,
4.2 ERETRME

DU ELRE R E RE U A 14 ORI ) B
IR LA B DURUHR ARG T BT A 3ok 26 44 (A IR A Ak Jot
AL B I R R Sk R, B A
Zo A B T R B B4 R A~ R A A S i H
T ORI ER B L AR SO R A G T REF AT
FRERSEFUIARHESEAT T B25 (£ 4) .

®4 ARMRERTHERETELENBETRERHIE

Tab.4 Major and trace elements compositions of silicate under different depositional settings

FEAEMH pNGBUE SEive) TP RE U AR A P X R kL R
ALO,/(ALO; +
0.5~0.9 0.4~0.7 <0.4 0.76 ~0.97, 77 0.88 Murray (1994 ) (4]
Fe203)
7.2x107°~30.8 x107°, Murray (1994 ) )  Murray %
V & 20x107° 38x10°° 42 x10° ) ’ )
" X X X SEH21.9%x107° (1992) 1321zt (2000) 13
= HAR
Th/Se ('10?)?5?) 0.01~0.3 0.01 ~0.3 0.55~1.1,TF10.67 Hein % (1981) 34
Th/U H(—>3.8) BAK(0.6 ~5.0)  HMK(0.6~5.0) 2.66~5.88,F-173.87 Girty 2 (1996) %
14.08 x 10 ° ~ 80. 11 x :
Y REE & F-1439.70 x 107 F1554.25 x10 ¢ F1719.05 x 10 ~¢ Murray % (1990 ,1991 ) [3+3¢)
" e X ¥4 X s x 105 -4 47.60 x 10~ urray %(1990,1991)
(La/Yb) y 1.1~1.4 2474 0.70 2574 0.30 1.41 ~4.11,F#2.21 Murray % (1994) 14
Murray 2% (1991) %) Murr:
3Ce 251,09 £0.25 £70.60 £0.13  £50.3£0.13 0.93 ~1.24 F41.05 k“”““’&‘gg ) Murmay
(1994
(La/Ce) y 0.5~1.5 1.0~2.5 ~3.5 0.83 ~1.10,F31.00 S {45 (2010) [
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Petrogenesis and sedimentary environment of silicate in Late
Paleozoic in Kala area of Western Sichuan Province

LIU Daming'**, YAO Hongyou', HU Lin', YU Liang , LIU Yizhong'
(1. Northwest Sichuan Geological Team, Sichuan Geology and Mineral Bureau, Mianyang 621000, China;
2. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China)

Abstract: In order to study the sedimentary environment characteristics of the Late Paleozoic in Kala area of
Western Sichuan Province , the authors have conducted the petrological and geochemical analyses of the widely
distributed silicate in Qiongyi Formation of Lower Carboniferous and Kawenggou Formation of Upper Permian . The
results show that the silicate in the study area belongs to the pure siliceous rocks , with a continuous supply of
land-based materials during the deposition process. The average Al/( Al + Fe + Mn) ratio is 0.62, and the sili—
cate shows a biogenic origin by the Al — Fe — Mn diagram. The ratios of Al,O;/ (Al,O; + Fe,05), Th/U, Th/
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Sc, (La/Ce)y and (La/Yb)y and tectonic environment discriminant diagram demonstrate that the silicate devel —
oped in a shallow-slope depesitional environment in the continental margin . The Ce..on value is —0.04 to 0.07,
and it gradually increases from the Carboniferous to the Permian period , indicating the water body is in an anoxic
environment with gradually increasing reducibility . The Garz—Litang basin opened in the Carboniferous period , in
accordance with the regional geological evolution , and it continued to expand during the Permian period , with the
gradually increasing depth of the seawater within the sedimentary basins .

Keywords: Kala area of Western Sichuan Province ; silicate; origin; sedimentary environment
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