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Geochemical Characteristics of the Sandstones from Triassic Kangnan Formation in North

Qiangtang Basin (Tibet) : Implications for Provenance and Tectonic Setting
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Abstract: The geochemical composition of sandstones in sedimentary basin has been mainly con-
trolled by the tectonic setting of the provenance. Therefore, it is possible to reveal the tectonic
setting of the provenance and the nature of source rocks in terms of the geochemical composition
of sandstones. The major and trace element compositions of clastic sandstone rocks in North
Qiangtang Basin have been analyzed in this paper. These rocks are characterized by high SiO,
contents and moderate TFe, O; +MgO contents, but the K,0/Na,O ratios vary largely for differ-
ent samples. Their REE patterns are uniform and similar to the ones of typical post-Archean

shales, with LREE enrichment and flat HREE. Their (La/Yb) ratios vary from 3. 96 to 9. 25,
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with an average of 6. 32. These rocks have evident Eu depletions and weak Ce depletions. The re-

lationship among alkaline earth elements, Chemical Index of Alteration (CIA) and Index of Com-

positional Varibility (IPV) indicate that, the source area of these rocks was affected by a moder-
ate weathering history. In addition, the Th/U, La/Sc, Th/Sc and Ba/Sr ratios of Kangnan For-
mation and the binary diagrams (such as TiO,vs. Ni, La/Th vs. Hf, Co/Th ws. La/Sc and Th/

Sc vs. La/Sc) denote that the origin of these sediments is characterized by superficial and felsic.

The tectonic setting discrimination diagrams (such as SiO,vs. K,0O/Na,O, La vs. Th, La/Y wvs.
Sc/Cr and La vs. Th ws. Sc, Th ws. Sc vs. Zr/10, Th ws. Co ws. Zr/10) and the Th/U, Rb/Sr

ratios reveal that the tectonic settings of the provenance for Mesozoic sedimentary rocks in Qiang-

tang Basin belong to a passive continental margin and a continental island arc.

Keywords: clastic sandstones; North Qiangtang Basin; geochemistry; provenance; tectonic back-

ground
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Fig. 2 Photomicrographs of sandstone rocks from the Kangnan Formation in North

Qiangtang under cross-polarized light
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Tab. 2 Trace element compositions of the sandstones(10™°)from Kangnan Formation
=T D62 D63 D64 D66 D68 D76 D77 D78 D80 D83 D84 D86 D87
Li 20. 3 23.9 28.1 29.5 21.9 16. 2 14. 3 29.9 14.7 10.1 12.2 17.7 23.3
Rb 52.5 37 46. 3 33.1 48.9 55 49. 6 38.9 65.5 34.5 45 36. 1 29.7
Cs 3.03 2.49 2.91 2.08 1.6 2.49 2.16 1. 85 2.67 2.01 1. 95 1. 56 1.1
\ 56.1 28. 8 25.3 25.6 33.7 49.5 39.5 59.9 25.1 30.5 14.1 52.3 47. 2
Cr 26. 8 25.9 41.1 21. 8 22.7 26.5 18.9 42.7 13.2 14. 8 22 71.9 40. 3
Co 7.35 3. 87 3.72 5.49 2.61 3.78 4. 07 6. 89 3.06 8. 44 2.48 7.45 7.42
Ni 9.41 7.357 11.8 10. 1 4.95 7.08 6.02 19.4 4. 27 11.2 7.04 21.1 8

Ga 14 4.47 4.75 4.25 9.28 12.4 10.9 8. 74 9.11 8. 94 7.55 12.2 11.7
Sr 206 216 287 310 71.5 83.1 87.7 114 29. 4 186 43.5 56.7 68. 3
Ba 333 262 204 500 137 167 147 234 82.9 99. 3 366 79 85. 4
Pb 11.3 33.2 23. 8 28. 8 4. 83 9 9.43 17.5 14.4 11.1 7.14 7.7 3.32
Th 8.03 4.2 4.3 4.22 6. 37 7.39 7.22 7.6 6.4 5.4 5. 65 5.42 4. 85
18] 2.46 0. 87 0. 85 0.93 1.9 2. 36 2.59 2.2 2.37 1. 99 1. 68 1.9 1. 68
Zr 220 147 95.9 93.7 108 166 143 114 137 121 141 210 140
Hf 5.6 3.31 2.53 2.49 3.15 4. 26 4.1 3.04 3.76 3.08 3.79 5.72 3.81
Nb 6.97 4.95 4. 14 4.32 4. 09 6.07 5.03 5.41 4.21 4. 14 3.53 5.91 4. 88
Ta 0.54 0. 38 0.33 0. 33 0.35 0. 48 0.43 0. 45 0.35 0. 32 0.3 0. 45 0. 37
Sc 12.4 3. 12 2.72 2.52 4.78 9.03 8.52 6. 24 6. 66 9.1 4. 15 8. 48 7.5
Th/U 3. 26 4.83 5.06 4.54 3.35 3.13 2.79 3. 45 2.70 2.71 3. 36 2. 85 2. 89
La/Sc 1.74 3. 30 3.59 4.48 3.24 2.35 2.50 3. 67 3.27 2.55 3.33 1. 83 1. 57
Th/Sc 0. 65 1. 35 1. 58 1. 67 1.33 0. 82 0. 85 1. 22 0. 96 0.59 1. 36 0. 64 0. 65
Cr /Zr 0.12 0.18 0.43 0.23 0.21 0.16 0.13 0. 37 0. 10 0.12 0.16 0. 34 0.29
Rb/Sr 0.25 0.17 0.16 0.11 0.68 0. 66 0.57 0. 34 2.23 0.19 1. 03 0. 64 0.43
Ba/Sr 1.62 1. 21 0.71 1. 61 1.92 2.01 1. 68 2.05 2.82 0.53 8. 41 1. 39 1. 25
La 21. 6 10. 3 9.76 11.3 15.5 21.2 21.3 22.9 21.8 23.2 13. 8 15.5 11.8
Ce 45. 4 18. 8 19. 4 20 30. 3 49. 2 51.4 41.7 38.7 58. 8 26 30. 1 29.4
Pr 5.63 2.35 2.16 2.42 3.99 5.79 5.95 5.14 6.02 6.62 3.58 4.42 3.4
Nd 21. 6 7.79 7.26 8.31 14.5 22.2 23.5 18.1 22.7 26. 6 13.5 17.6 13.4
Sm 4. 91 1.43 1. 58 1. 67 3.1 5. 04 5.58 3.61 4.7 6.79 3.2 4. 27 3. 24
Eu 0.93 .35 0. 36 0.5 0.59 1.02 1. 16 0.73 0. 88 1. 39 0.71 0. 86 0.61
Gd 4. 82 1.33 1.4 1.6 2. 68 4. 57 5.22 3.08 4. 68 6.59 3.5 4. 34 2.8
Thb 0.79 0.19 0.22 0.23 0.43 0.71 0. 86 0. 45 0.79 1.1 0.63 0. 69 0.48
Dy 4. 87 1. 14 1. 31 1.32 2. 64 4.42 4.95 2.58 4. 64 6. 32 4.08 4.17 3.03
Ho 0.98 0. 24 0. 26 0. 26 0.51 0. 84 0.96 0. 46 0. 94 1. 15 0. 82 0.8 0. 64
Er 3.17 0.77 0. 83 0. 86 1. 89 2. 88 3.19 1. 55 3.2 3.58 2. 81 2. 66 2.27
Tm 0.48 0.11 0.12 0.13 0. 28 0.4 0. 44 0.21 0. 44 0.5 0.4 0. 37 0. 34
Yb 3.23 0.73 0.74 0. 81 1. 96 2.72 3 1. 42 2.99 3.21 2.7 2.41 2.5
Lu 0.49 0.12 0.11 0.12 0.29 0.43 0. 44 0.22 0. 47 0.49 0.4 0. 36 0. 38
Y 33 7.66 7.23 8.28 15.8 26. 4 26.9 14.7 30.5 37.2 25.4 23.1 19.7
SREE 119 45.7 45.5 49.5 78.7 121. 4 128 102. 2 113 146. 3 76. 1 88. 6 74.29
LREE/HREE 5.31 8. 86 8.12 8.29 6. 37 6.15 5.71 9.25 5.22 5.38 3.96 4. 60 4.97
Lax/Yby 4. 80 10. 1 9.46 10.0 5.67 5.959 5.09 11.6 5.23 5.18 3. 67 4.61 3. 39
OEu 0.58 0.76 0.72 0.92 0.61 0. 64 0.65 0. 65 0. 57 0.63 0. 65 0. 60 0. 60
5Ce 0.99 0. 90 0.99 0. 89 0.92 1. 07 1. 10 0. 90 0. 81 1. 15 0. 89 0. 88 1.12

L BRR B A 284 TAYLOR %5(1985) ,6Eu=2XEux/(Smy+Gdy) ;8Ce =2X Cen/( Lax+ Pry).
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it P.Ti K. Ta Fl Nb AHFHE. TR brifEfb 5 1

Hb7e A1 PAAS 43 i # 2 # 8L CTAYLOR et al. ,
1985) , fe B B AT AL P U

Ty £ 70 2 B9 Ak 2 B0 R AR AN BRORL B A b o AR
WL 2 M 4b, AR L. B LG R FEEME N
45.51 X 10°° ~ 146.34 X 10°%, SF ¥ K 91.39 X
10~°, LREE/HREE {fi } 3. 96 ~ 9. 25, F {5 X
6.32,x Mt LREE & 4, HREE 5 #i; (La/Yb){&
H3.39~11. 57,3 K 6. 49, L WL + 70 2 40 e
B s SEu {H -l 0.57~0. 96, Sk 0. 66, B
Eu i % ;6Ce il 0.81~1.15,F ¥k 0.97, &
5500 R . BB MG AR EL B R R AR £ T R
£, AR 0 Z XL SEu B B 5 i, 8Ce FH
259 oy A S B4, 5 MR [ LSS R PAAS
ATk AL (TAYLOR et al. ,1985) , 2 Bfib 4+
B B o3 R U5 T B ST IR XA

il VR S 1 B BR A 2 A T RS2 YR A R I
WAL G 2R A%z AT ARAE F LA B2 R 5 391 0 i
FAS A H 45 4% b ot P R B9 42 i (TAYLOR et
al. ,1985; MCLENNAN et al. ,1990,1991; CULL-
ERS,2000; ¥4 £ 41 %, 2007) . [A b . Bl P50 868 O 2 1)
Hb 3R Ak 2 REAE 2 S il I R 5 v Ak G R L A ok
5 KA s PR 55 ) B B B (COX et al. ,1995; HOF-
MANN,2005; SUGITANTI et al. , 2006 ; 4 18 i %% ,
20073 SUN et al. ,2008; # [H ¥ %5, 2012) , ki Y5
ERER a5 R ANCES U T AR (=2 s i AR L N/ N

R3 FREAWEIETRTHEXRHEE

Tab. 3 Correlation coefficient of the major elements in Kangnan sandstones

n=13 SiO; TiO; Al O TFe; 04 MnO MgO CaO Na; O KO P, O
Si0O, 1. 00
TiO; —0.514 1. 00
Al Oy —0.555 0.721 1. 00
TFe; 04 —0.473 0. 792 0. 742 1. 00
MnO —0.837 0. 097 0. 093 0.115 1. 00
MgO —0.655 0.773 0. 640 0. 857 0. 370 1. 00
CaO —0.768 0.023 —0.090 —0.084 0.937 0. 231 1. 00
Na, O —0. 541 0. 589 0. 846 0. 496 0. 089 0.408 —0.003 1. 00
K, O —0.191 0.012 0. 356 0. 496 0. 094 0.223 —0. 100 0. 185 1. 00
P, Os —0.620 0.512 0.652 0. 495 0. 341 0.493 0. 270 0. 440 0. 359 1. 00
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JUI R TR B B R M W DL T R
YR X HEF (TAYLOR et al. . 1985; BHATIA et
al. 11986 ; ROLLINSON,1993) ; / [/ 24 1 #% J§ 4 114
FHITE T HE M5 T LU R A 1A 1 B
(BHATIA, 1985; ROSER et al. , 1986; MCLEN-
NAN et al. ,1991,1993) ; UL 7+ 5 H I 7 b i

Harker major element variation diagrams of the sandstones from Kangnan Formation

HOCE M S BT — 2 v A R R DT
TRERBE R 3 3 5 25 45 4F (BHATIA L, 19833 ROSER
et al. ,1986; TAYLOR et al. ,1985; MCLENNAN
et al. ,1993; PR IE M 25 ,2009) . PRt , 76 R FH #5350
TR M ER Ab A RRAE E A7 U5 DX b 2 i 4y L A DU AR
4 3 R BRI L A 250 bk P AT A
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REE patterns for sandstones from Kangnan Formation
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Fig. 4
4.1 FEEHRXLEFE

SRR =R I i i g Pl NV ST DA U
Feli U5 R 2 0 X AL o F2 (NESBITT et al. , 19805
GU et al. ,2002), HEMAD AN K-Rb(r=0.88)
K = Cs(r=0. 50) BYAH & R ECH IEAHC (B 5) 4 2
MR K 8 938 52 i WAL 7E B (FENG et al. 19900,
WaEr K-Sr(r=—0.28 f1 K-Ba(r=—0.29)

e Bl BHC A s B Se. 78 XK 2 il P S 3
Sr NIEA AT i 53 £ W b B KB T AT A

e, 38 KA Sr B9 A GG &

1E AL I R L B A E R A TS ) i
A PR Na 8 7 1 KB FHEAES N, &
HEKARTYELEF LI RERE FRK L
HH W K, O/Na, O {5 7 % & (E & F %,

(B S Z M AR AT REZ W T8 78 #l/E 2003),
600, 70
_ =0.88
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Fig.5 K vs. Ba,Rb,Cs and Sr Plots of the sandstones from the Kangnan Formation
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NESBITT et al. (1982) ik & A L 42 CIA
(Chemical index of alteration) Y& | 5§ X 52 1k, 2%
AR B 5 55 1 — S Ak 2= 48 A O B I T ImE R
ot A Huronian 8 B % J5 & 19 0 55 (NESBITT
et al. ,1989;FEDO et al. ,1997) . @13 #F 55N M AE
A KA FE L A R CIA B8 35 3k Y BH B
T2 5 Wi B b 3R R K iE B8 (NESBITT et al.
1982) . Hi Ak CIA F8EF5E 1 [ A [ b [X 0K
HIUTR W BT 8 52 04 Ak 2 IRUAR B Ak 2 il AR R B L K
CIA {H7E 85~100 JZ B4 #1811 2 FAGHT 4514 T 1)
5t Z ) AL AR BB 5 CTA AL 7E 65~ 85 Jiz e Yk B 142 i) 2%
P S XA R E s CTA {HAE 50~65 L BLIEVS (1%
P 25 1 T AR A5 19 b 2% XUAE B2 B (NESBITT et
al. ,1982,1989,1996; T #EIE%,2014), HAb, % &%
oo ARG DUBL R B AR R 0 08 4 52 el 5 1A
5 —AZ50, B 478 5748 88 (Index of compositional
varibility) , )b 2550 FF0 5 65 i 5 2 R U B B0
Wik VTR PR DT Y . iR s A ICV (B
KT LRWHEHRDOE LT W, s kI
RATENG S 351 N s )22 OB T 25 o Kt
(%h 4 & WU R 28 17 3 A0 B 2 AE 5 20 1
2L 21 T B UL, AR WEE M 1Y CIA {5
50. 06~89. 59, HIl/N T 65, [ B K 435 A1 32 1) €
Y B S SR A TR IR AR Ak 2 AL A S A 2
S| o A A B 5 1 ICV {EE 1 0. 56~1. 64, K £
BUNT LBE M T REZH8CE A Z B FER TR
1 25 1 T AR A5 1 b 25 IKUAR /N 2 32 31 P A XL
b MR E A G2 DU IR I ER] .

FEDO 5 (1995) #f 58 &£ W] : ALO;, - (Na,O+
CaO") - K, O =1 K i A AL AT DL J e Ak 72 B2 1Y
Al R M T RAMMER ., £ A-CN-K K
fife b (I 6) 5 3 15 DX B8 1Y) 25 A R 0SS AT A -
CN 34 i BEAR 4 2 (&1 h S2ER T o) o T B 38 AR A
FH T 8505 b XA e 34 2k Al 25 A s 34 2k (IR b o 4R
JiiR) . CIA B2 5 A - CN - K Bl A7 TR}
KA KA HEL S B0 Z 0, mA G AT
BRI BRI o R 0 BH A B R Ak I S XUk i B X
S ey A o R ) S R AR A 1 R A R s RE
GRS WA B SRR A A =
REpAS S O — S0, W R BAR XUAL B Lk S 4k
F 38 i A S B IR 0T, DAL 6 rhnl LU A A 1Y
il vE B Ry b e K S BT

O L
100 U A1 2 A
— KA
L 90
L 80
- 70
R —60
=
< |50
. S NL0.4
4o 06 W R AT Y
BT i
0.8
1 KIRIK . ’
T ! I I I |
0 02 04 06 o 1
CN "

A=n(Al,0,);CN=(Na,0+Ca0*);K=(K,0)

Ble6 FEHAWEMNA-CN-K=RERE
(#% FEDO et al. ,1995 )
Fig. 6 A -CN-K plots of analyzed Kangnan

Formation sandstones

4.2 WERXSH

TR T8 b 2 VR 1 KU AL L B as B 0 B T 4
TR Hoak 7k T A T ik on 2L OJU R i T
. B ZmmEO s ¥ cEZ S ENEE
R T HIE AP0 FE R 080 81kl 5
5 A O, 0] LUAR 8 o B 9 5Ok R (CULL-
ERS,2000;SUN et al. , 2013), A< ¥k K & 1 55 4
SRRV AR E IR S R F e KA A
HAREWT

(1AL Oy / TiO, B2 H1 51 LA P U8 X R 43 1 A
3 (GIRTYET et al. .1996)., 4 AL O,/TiO,
<14 B, ) J e G ok IR TR BE A A AL Os/
TiO R 19~28 B, BRI K WA A, A
XA Al O,/ TiO, {5 K 14. 42 ~40. 67, {4
R 26. 80, KA A3 A T B 5T A 3 B Y S B
B R R T e R IX

(2)Cr /Zr fA 2 X 434 55 it 5 8K 86 Il A A R
X (WRONKIEWICZ et al. ,1989) % — %%, 4%
R A B A IO A 40 T R RO A R A ST )
T E A Cr ou & s MR R B B 41 4 1 85 A b e 4R
Zr LR, RXWAE BERERKEAME Cr/Zr 6, K
0. 1~0. 43, {5 K7 0. 22, FEITAE T 1. 5T WL 9
VR TR AEFTIF X,
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(HFF Y Th Al Sc 76 UT R R v 19 4 = 5%
Th B TEEEKERSA T, M Sc & TEE
TEEE R 5 A (CULLERS et al. ,1988), A& Xk
1 Th /Sc R 0. 59~1. 67, ¥{H K 1. 05, B &5 T
K i & 9K 0. 85 Al L M52 ) 0. 97 CTAYLOR et
al. ,1985) , L BRAD 5 5 IX. Ay K B Jo 1l 40 A /b e
B R VR T L 5T K SRR X,

(O FE TiO,— Ni Ef#d (FLOYD et al. ,1989),
P05V TR e R KB I . Rk BE T R X (A
7a), £ La/Th-HI Ef#$ (FLOYD et al. ,1987),

/N

0575 F 1 M52 R 0 R R IXORTTR A K 0 o -k TR
X B DD 5 DL 52 v B K B A A Dy O
A ) B IR A (& 7b), 7E Co/Th — La/Sc
fi# h (FLOYD et al. ,1987), % 1 7% F K %5 i k1l
FBREAT S M A R DL B o (R o).
Th/Sc - La/Sc & f# - (TAYLOR et al. . 1985;
CREASER et al. ,1997) , #% 5 7% T I H 5 (14 B 3T X
B, BB AAHEE R, RBEA KA T Eibot
WAy (B 7d) o 25 TR A W) T 32 R R L M
FEAR I FIR X, 1] fE A SEEY R TR A .

2
v b
N HIEL R 1 o
TR AR IR X
S KB R X
S LRIk ST
e N I (Y A SO -
ERIEIY S LRI Sy Wie
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Fig. 7 Provenance characteristic discrimination diagrams of the sandstones from the Kangnan Formation

4.3 PMERMEERSH

FUE W B A 22 8000 32 AR A L 22 5 A A
BV P ) 52 0 A5 22 Foft 5 DR 3R 2 i (EL 4T3 AR T
PUAT 0 7 D0 FR 0 3 4 3 B 85 00 331 (G U et al.
2002), F£ 4 AAFMWE T ST DA R
(BHATIA,1983,1985; BHATIA et al. ,1986), i
1 AN E A A 1T 5N R o 1R A K R T

BRI N R A DX ) 3 1 5 DA R B 8 9 &
HA B 2h KBl G RRAE . R 0 .

(ODRP ARSI E&EITER SO, TiO, AL O,
TFe, O, +MgO,Al, O, /SiO, .K,0/Na, O #il Al,O,/
(CaO+Na, O) 1y & 12 F L AE 5 # h KBl 171 2% AH 3T 5
Mkt Z Th/U.La/Sc. Th/Sc.Rb/Sr F1 Ba/Sr
B (4530 3.46.2.88.1.05.0.43.2.09) 5K i &%
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INAH T (43 5914 4. 6.1.82.,0. 85.0. 65.3.55) (58 4),
S WD 5 T J ) 32 SR LR R 5 90 3 h
G EIDNGRUE SE N

(2) Rl 2 IR 5 75 5 R DX 2 D31 1) 2 SR O
Y f+ BB (La/Yb)((H 8. 581 Eu i 7
s KPR IR 3 T 5 IR X R R DD E Y A 2R T AR
Y. f B EK.BRE X ERNSEE. KA Eu
B T 42 55 307 R 4 2l R Bl 300 % % 2 R Bt 3 %
7 M R M B AL 38 T IR DXy e R Y A i
o L R SR b ) O L R B T (La/ Yh)  fH
s Eu R B R R .2003), F4b.
FE R Bl 1 2k BE 3. Ce B0 53 % R B & 5l 3 A Bt
(0. 84~0. 93) B H: 2= Y BLIE 5% 5 M 7EVE Th B B
Ce fi st H 3% (0.284+) ., FERAD A M+ B

e ,SREE 3 45.51 X 10 ¢ ~146.3 X 10 °, ¥y
S 91.39X 10 °; LREE/HREE 2} 6. 32, 32 i K Fifi
il (La/Yb) A48 6. 49, ] B 11 Eu i 74,
SEu Y M 0.66,Ce AR H AR, H0.97(F 1),
FE i B 00 R AR AR AT A R Bl 5 I TT R 1 R ALE
K+ TC R ARRAE AR BE 43 A B R 4D I i KB
B ARG,

ORI 5 N IE AR A 5 1 it
% K, O/Na, O fH fl SiO, /) & & A [A], ROSER Al
KORSCH #3120 1 % 43 Sy KBl &5 9K 3% 3l K il i
GNP B KB 2 3 A~287, 7E SiO, - K, O/Na, O
Pl fige v (&1 8a) B 7 ZH D 5 45 i V& 751 30 K il i 2%
M sh KRt s . S e Jg ib e 536 3 K Rl i1 2%
UEIPNGHUE SR

R4 LEBE=-"BFRVESTEANEREVSHRAZSHTILE

Tab.4 Geochemical parameter comparison of the sandstones between the Triassic North Qiangtang and

the sandstone in other various tectonic settings

28 AR SRR (13) R PN UL 3 [ EIPNGFUE 3 K i £ 9K PNEET PAAS UPP

SiO; 81. 36 73. 86 81.95 70. 69 58. 83 62.8 66
TiO, 0.32 0. 46 0. 49 0. 64 1. 06 1.0 0.5
Al; O3 8.38 12. 89 8. 41 14. 04 17.11 18.9 15.2
TFey O3 +MgO 3.37 4.63 2. 89 6.79 11. 73 8.7 6.7
Al; O3 /Si0O; 0.11 0.18 0.1 0. 20 0.29 0.3 7.15
K,0/Na, O 0. 56 % 0.99 1.6 0.61 0. 39 3.08 0. 23
Al, O3 /(Cao+ Na,0) 2.65 % 2.56 1. 15 2.24 1.72 7.56 0. 87
La 16. 92 37 39 27 8.2 38 30

Ce 35.32 78 85 59 19.4 80 64
SREE 91. 39 186 210 146 58 161 146
LREE/HREE 6.32 9.1 8.5 7.7 3.8 - 9. 47
Lan/Ybx 6. 49 12.3 15.9 11 4.2 9.2 9.2
dEu 0. 66 0.6 0.55 0.8 1. 04 0. 64 0. 65
Th/U 3. 46 4.8 5.6 4.6 2.1 4.1 3.8
La/Sc 2. 88 4.55 6. 25 1. 82 0.55 2.37 2.73
Th/Sc 1. 05 2.59 3. 06 0. 85 0.15 1.1 0. 97
Rb/Sr 0.43 0. 89 1. 19 0. 65 0.05 0.8 0. 32
Ba/Sr 2.09 3.8 4.7 3.55 0.95 3.25 1. 57
Ti/Zr 13.52 15.3 6. 74 19.7 56.8 28.55 15. 8

M ERE S80S 3 BHATIA(1983) ;PAAS #il UPP 28053 H TAYLOR et al. ,(1985),
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(4)BHATIA % (1981,1983,1985,1986) [ #f
35NN Nb .Y .Sc.La.Th.Zr.Co X Ti & o
F SRR 2 ) B A — O R 4
TG 3 PRI ifk DX 43 P B IR K Bty &2 L 37 2l Bl i 2% F
Bl Bh R Bk i 2 A 2 R BE . ] La — Th XA & K]
fit St La— Th—Sc,Th—Sc—Zr/10 #1 Th- Co - Zr/
10 =75k P fige xof ot 8500 AT 40 . &L 8 Rl
La — Th 852 B b #5 s 3 78 K Bl & 50 R 52 90 X
B (& 8b). La—Th — Sc #5% & o G VE 78 KBE
JEAN ( 8c); Th — Se - Zr/10 # i #  KZ 5L
NN T A AR R 5 X N R G
2% Ik 3h K il 11 % 3k £y X 3% (18] 8d) 5 Th = Co — Zr/
10 P& fiff v 45 o5 9 75 KBl 5 9K A 501l 4% i 3% T 9k 3
Kbl 2k (& 8e), £i L FTik, FES I EfEITEW
T ) ) 235 TR 2 R AR X5 A TR XA 3 T S A K B B K
HE KB GHET RIKZ.

FIR R R AR X RAL B F
PRAE - BRSO P R 5 5 T CHI g 8 KRB i1 20

AR DL JE R AR ok — R & I 9 gk ik
) vy W S O AR A 0 il BUS 0 KLl s 5 Bl R ) 1
AR 35 22 20 AT I8 AL AL M A al Al v HLE (s fi)
W R B BT T P - YD VTSR S L HE TR AR
SRS Y AT B A M Gl TR AR 19935 1 % R AE
2010) . ZEAAF I B Y I T SO M 3 T R AL Y G
e AN [ i BE PRy g 2 vh PR A O U B
FOR G O A Ak — R TS g s n e A
R OHBMZAE NG S E=ELO A A
BHESEESA 2 B GO T R4, 1993) e - i
NS TR AR, TIR B R =& R
1 AL D DX B T R A T e S A )= L
W7 A ZEL A il IO R TR T Rl 5 I e Bl s KRl i 4 . 2
H as FH Bk 2 7 5 A R R 2 A e DR XA 3 1 A
Rl 5 9T 57 SHEAT 4 2 R il i e Ay o 79 SR R kL 5
BTN A SE 45 R A] — B0 AR T M Bk AL 27 70 A 46
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Fig. 8 Tectonic setting discrimination plots of the sandstones from the Kangnan Formation
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(DA DA 5B a1 B3 728 S48 B (ICV) k2
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Zad DU PG ERAE L 28 17 3 MK 25 &8 vp 25 1 Ak 2 KL
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(AR X AR ALO, /TiOA8 5 L Hi 7 1)
K ) o 41 4> A 4Bl . Ba/Sc.Ba /Sr il Rb /Sr 4§
5 I H 52 A1, £ TiO,— Ni,Hf - La/Th #l La/
Sc— Co/Th [Efff I 5% 55 FE A K KA A IR
DN e T Rb E IR B e, UK BTA A

AR AFERB La/Sc. Th/Sc. Th/U.Rb/
Sr X% Ba/Sr {1 SREE. (La/Yb)y.8Eu 5 K&
AL, Si0,— K, O/Na,O,La— Th,La - Th - Sc,
Th-Sc—-Zr/10.H1 Th-Co - Zr/10 K f#ZFW , 4 X
025 0 U DX ) ) 3 5 e DA K i B 9k 3=, e R RE A
FERRIGE S KRB AT 15 75 5. 81 iE bk fh 2
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