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Abstract: The tectono-magmatic thermal event of Emeishan Large Igneous Province (ELIP) and the formation of Sanjiang Oro-
gen caused by closure of Paleo-Tethys ocean along the western margin of the Upper Yangtze area during Late Paleozoic to Early
Mesozoic shaped the unique pattern of basin-mountain system. For lack of cognition about the provenance and tectonic settings of
Qingtianbao Formation in Yanyuan area, southwestern Sichuan, detrital compositions, major, trace elements and detrital zircon isotope
ages of clastic rocks from Yantang section were tested and analyzed. The detrital components of Sandstone in Yanyuan region is volcanic
clastic mainly and suggests that the provenance of Early Triassic strata was from a nearly source of volcanic rock, detrital zircons yield
U-Pb ages of ca. 261 Ma is consistent with the Emeishan mantle plume activity event and the geochemical characteristics of sandstone is
similarity to those High Ti basalt of Emeishan LIP. Combined with the research findings of sedimentary and palaco-geography in
Yanyuan area, we suggest that the provenance of Qingtianbao Formation in Yanyuan region came from the Emeishan LLIP, but may not
came from the Sanjiang Orogen. Southwestern Upper Yangtze area was still a passive continental margin,
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2009 ; Shellnuttet al. . 2008) , X — 74 % h = F
MER AR IS A AR ) 25X 10" km® (Chung and
Jahn, 1995; Courtillot and Renne, 2003). K HL#E
B R R Tl RS LR K A B T =S
W27ty Bl i B R SR AR T (U )1 48 e s 7= F 58 T
1987 52 e 71 78 52 3 ekt Ay 4 000 42 34 2 (46 4 U5 (R UK
R4, 2010). B =FHE, mt 2845 Ak vu il i 5 9% |
EI S 85— RN X FLAN B 5 47 1 b B A ik 311 2R
AR SRR UT 32 2 VLT A SO L VDL
ISR R ol T A QR ER AR 1992 Wl R 5 45
200D). B =Gl i — vp =S fi, SV VL R &R0
T REBEINFEZE LMW A (Zi et al. » 20105 Zhu ez
al., 2011, 5| &2 9 M AR B filf 43 0 5 20 E 4% 5 R
A L LA AR R T ARt & AR LA A9 A VT A T
Uy B 4 2 il 2% 10) 1T Bl 4 4 1) 5% 4 (Yang et al.
2012 Fhim A AL 2013). A N Vb T ER 3 5 ik 48
A7 7 b DX PG ER ) H OIS I DU AL T R RS
(Metcalfe, 2013), HHEi R ZHW 554 N0 37104
Tl XL ey = 40 (] B AR — B sl KRt 20T
FRCE K A4, 20095 B 7K R A5, 20105 55 —58,2014)
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JE A UL T i 132 VG ¥4 PRl A3 A T I )3 L L1 )
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Fig. 1 Simplified tectonic sketch of the Yanyuan region and adjacent regions
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Fig. 2 Stratigraphic column and outcrop photograph of Early Triassic Qingtianbao Formation in Yantang area
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Fig. 3 Microphotographs of the Qingtianbao Formation for samples dh-41 (a) and dh-42 (b)
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Yoz A, L B AT R RO DURUE T AL ik 1
& 75l B A B B & Y (Haskin and Haskin,
1966; Mclennan, 1993; Gu, 1994; Gu et al. ,
2002). TR TR IIEE & th s R IRk # 4 AIE
AT LA T B 5 W 95 B 3 IXUAR A T (Nesbitt ez
al., 1980; Nesbitt and Young, 1982; Taylor and
McLennan, 1985).

ARRWFERE T 4 A REH D AR &4
s 0 HOE AT FEHICR M TR M TR ik
AR E T L T BT IR 53 HT
2.2.1 WAMBKACESRERXMKIFE LR
F8H(CIA) (Nesbitt et al. , 1980) 454 A-CN-K ¥
Sl LR Xof 905 DX il 8 P A 2 IRUAR A i 583 247
) MRS R DX oy A SR AT 30 TS L S R
41 (Nesbitt and Young, 1982). W =& H KEH
B 4 P FES dh-39, dh-41, dh-24,dh-43 ) CIA i
TE 45~66,F-I{E K 55 (K 1, FHIR X fr & i i
o AR A TA 2 AR IR da B Be. (H 4 5
RABLNE A R o RECFAT T A-CN 2 PEHES (K]
da) , CIA {HZBHR R HIUTRR P 1k 2 WAL FE FE AN
B8] PR PR IX AL T —Fh AR E AR T s A3 1
BRVEEEAR T 28T A AWTE S KAE R B (Nes-
bitt ez al. , 1997). F3oh, KA H L 1Y Sz ) 2 K 2
A (Kis) FREH A7 (PD Y 14 28 A1 58 i F5 7
I F RO s A1 (K] da).

TURVE R Th/U {85 KACAE FH 28 B2 22 A G
ANTE) B B A T 48 7 A [m] Y R X1 5 S AR B R
(McLennan, 1993). F K&4] 4 MEE 5 dh-39. db-
41.dh-24.dh-43 f§ Th/U HAE N 4. 35~4. 82 (]
4b) , KT Ebse FRIME 3. 80, RUTH B A X AR
HAD T8 H 3E46 THz 3 JF 4 32 1 P f)
U
2.2.2 mhEMKUZERREAEE HES
HRELEB A1 4 DRESL dh-39, dh-41, dh-42,
dh-43 iy SIO, & B HAK. 4 49. 99% ~57. 62%;
TiO, & &R 1. 37% ~2. 72%, 3 K 2. 08%;
ALO; (&80 9. 21% ~14. 19% . ZHkE S B A
Bm e =M ALO;s F1 Fe, Oy DL RBAR & i 1Y 25
i (Na, O+K,O)#H 4. LOL S 85 E . 4 4. 58% ~
12,01 %0, S50 il il 3l 3 A — 2 19 77 i A1 (CaO &
5Ok 1. 34 %6~13. 52 %0) R Bkl + 1WA %

TIRUE T ALO,/TiO, FflA2 M 5 KA A
FA XU 2 B 52 AR /)N (Taylor and McLennan,
1985; Sugitani et al. » 1996) , ST A IR &2

®1 BE=-B#HEXBA#HRKIEIE (W) .HEHLIxE
S8(107)
Table 1 Major elements (%), trace elements and rare earth

elements (107°%) of Early Tiiassic Qingtianbao Formation

A dh-39 dh-41 dh-42 dh-43
SiO; 57.62 49. 98 51. 50 49. 99
TiO, 1. 56 1.37 2.72 2. 66
Al; O3 10. 63 9.21 14. 19 13. 10
Fe, O3 10. 90 6.19 12. 22 14. 94
MnO 0.15 0.23 0.15 0.14
MgO 8. 94 3.15 5.58 7.52
CaO 1. 34 13.52 2.75 2.28
Naz O 1.12 2.97 4.78 3.89
KO 1. 49 1. 00 0.48 0. 40
P2 05 0.17 0. 16 0. 30 0.29
LOI 5. 54 12.01 5. 06 4. 58
Total 99. 47 99. 80 99.73 99.78
CIA 66. 74 45. 87 52.83 56. 01
Al O3/ TiO; 6. 81 6.71 5.21 4. 93
La 184. 51 192. 80 152.79 202. 06
Ce 165. 05 112. 90 97.63 133. 32
Pr 163. 46 121. 07 103. 86 142.77
Nd 130. 02 95.09 84. 08 116. 89
Sm 81.17 58. 36 53.22 77.19
Eu 73. 45 46. 93 36. 85 62. 33
Gd 55.12 41. 29 38. 14 51.91
Th 45. 05 36. 83 36.72 46. 61
Dy 25. 94 25.71 28.35 31. 89
Ho 17.99 21.32 24.53 25. 66
Er 16. 23 20. 23 23.07 23.91
Tm 11. 49 20. 20 24. 26 23.30
Yb 10. 37 18.18 21.91 20. 87
Lu 9.41 18.02 22.49 21.21
Li 11. 80 18. 08 27.59 52.18
Be 3. 36 2. 36 1.74 2.63
Sc 18. 16 18. 22 32.00 30. 18
Ti 12 370. 69 8003.09 12091.75 13221.84
\Y% 121. 40 63. 28 170. 41 166. 65
Cr 79. 21 200.91 202. 64 184.92
Mn 1465.92 2290. 52 1264. 86 1185. 01
Co 60. 95 40. 07 68. 49 70. 83
Ni 154. 94 87.31 163. 61 173. 97
Cu 86. 32 60. 14 55. 30 62. 90
Zn 74.51 39. 17 68. 27 78. 08
Ga 28.52 17. 06 27. 80 27.42
Rb 46. 26 35.14 18. 03 15. 44
Sr 1 198. 08 126. 80 109. 34 188. 96
Y 24.59 30. 32 35. 04 35.25
Zr 357.32 366. 06 414. 86 363. 04
Nb 83. 88 46. 55 42. 60 46. 91
Mo 3. 90 0.71 0.63 0.82
Sn 2.51 2.50 2.89 2.73
Cs 0.72 0.72 0. 65 0.76
Ba 428. 86 438. 38 242. 34 458. 44
Hf 9.52 10. 99 12. 49 11.13
Ta 5.37 2.72 2.40 2.77
w 0. 45 19. 43 4. 85 8. 88
Pb 8.49 13. 26 7.35 25.38
Th 7.00 7.16 7.45 6.11
U 1.61 1.58 1. 54 1.27
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FPE R TE K E B, AL O, /TiO, S R4
Bl 281k (Yang et al. , 2012) i O AHH # O TUL
TR B9 W 553 A LA B IR P B IR e 10 TR (BT 0%
2013). W JE 1L R KO E A FE S A TE I Rl AL O,/
TiO, HCfe . 55 —Fhoh FU AR (2. 7~8. D Ik JE
R A 2S5 ROl BB A = (> 10) /i JE
Mala(Xu et al. , 2010). =S HH KB HE)E
HH ALO,/TIO, HfE R 4. 93~6. 81, FEUMEJE 1L
PR 1Y 2 T B AN (] S5 0 LR R
HAEMRIBCAE S (Bl 5a) 5 [ B A A 22 RHAE R
=B I KRB IEE A DL & R m 2 iU Kl
TR DN e 5 R I R BRI R B R 1L KRR
AR ER LR A

G PEICE Th,Sc. Zr HH M BR L2 A
FE .l W B T 4T IR X ) R BE (Taylor and
McLennan, 1985; Bhatia and Crook, 1986). A%

JCH Sc W T /RERBEBR TS . A TR Th U
WEETRKIEF S, i Th/Se 2R 4 1)
VB X R AR (McLennan, 1993). 1 Zr/Sc FoAE N
BT AR R TR E 111 B2 B DA M Z I e e i )
A EEFE)E (McLennan, 1993). ZE& 5b §1, K[
e P E (UCO) L T 45 9 A L o AL AL 2 B Ol
=B I KRB 4 D BABARE Zr/Sc F
Th/Se FCAR , B AR 407 T B0 I 9 T 1 R KO
FA MR R X s A L R R )
PRk A T 1 R A B Rk X A 2.

WKl 6a v iR, =8 Il AR A ol 1 it
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5 LR SR Ak I [ s AN R T 4 Th Fi U i
54t Nb #l Ta LA K Ti 093 Kbk _E b 5 ik )
Kl 532054 Nb il Ta JCR S IVE K A ME
(Omrani et al. , 2008) Wk W B AFEA— .

W 6b H T A i 10 BORL B A7 AR ifEfE REE
[V S SR e S TR S R w2y T R G )
Ao A B B R Eu 1 5% AN B B (49 Eu/
Eu” =0. 81~0.98),(La/Yb)\ {li} 6. 97~17. 79,
SEME A 11, 25, RN -5 5. Hi s
SEF R B 3 5E (UCC) A Ik JiF 1 K 3 J st M
R L ER LD K B Eu 7
S 1) REE Z3 A7 488 XA 7E 25 57 1 5 B K 2 4 il
T A3 A W SOT- I A LU Bk LA T A5
HA 300 5 59U KA F 4 (Omrani ez al.
2008) FHOC VRS 1AV E 4 AR P31 E Eu £
S HIRC T B IR EEA — S
23 R=EHBEXREARBENERERA UPb
FREWMEEX

KT BRI S S I R AR
SCREE T HOHURL D 5 Ff fh Z25-29-2 D45 1 T8 4%
U-Pb & 4F (3R 2, & . X FIHA A KT 1000 Ma
AR it s PR B A R O 9 P 1 12 17 Ph/
S Phf R AR 1% 5 X5 F/F 1 000 Ma [ £ i R H:
Pb % &8/ Pb B IEBIAFRE P R Pb/** U 1y
T NIRRT 10608035 @ 4e KT 2%
VBT K. BE XA I Hra R T R R 5E
THE] 7a) . 3RA51Y 65 Joikh A R A T 247~284 Ma
AR B B 444 261416 Ma(MSWD=
3.4 JyAMA 4 S AT 754~940 Ma A% Bt (K]
Ta, 7h). W& 7b R, BT A 69 AN A PR R OT R

Th/U BN 0. 51~1. 915k 2), W H o a KA
(Corfu et al. , 2003). KEFR/4E A 1E B &K T
WRYRG P BN B AL (&L 70) , B 04k o BRi 4
Vi PN B AT A5 R SRR B = CRIGIRFIERIK K,
2004). F3 A HB 5l A HSURE AT A ZE AR, B A OB Y
AL b R AR SR H R IRz,

B S A AE I E5 R R B =S T R A
an B A AP S 4RI Sy 261216 Ma, i 5 2 418
R JE Il R R AR S A g R R I (R] (2
260 Ma; He et al. , 2007; Xu et al. , 2008; Shell-
nutt and Jahn, 2010)—2. b JE 85 4 A 5
T 247~284 Ma, e 1 Wk JE R KO8CE 8 ik
B AT S B9+ 2 CA B ) (Shellnutt et al.
2008; Xuetal., 2008; Li et al., 2012). 4 Jisproc
WAAEIR B 7 (754~940 Ma) 547 T Wb va 5534 2
Hi DX AEB e AUBIT] Rodinia i K fili 22 fif 1) b A1
TS S A (Li et al. . 2003) HA7 B E] |
1) — S0Pk, F U AT g > U5 T R R Z b B 3 B ey
ARER R CRERIAR SR, 2013) 2578 i TR A 1Y F- e [l
SURT AR B AR,

3 HEBHMYIRZEE M S R

LR UL R, 28 8 DAk AR U 2 b A L ] —
T AZ P BT vy el R R R e 0 L R
AR TBRE R YIIR (] 8b) , HLLAE K X A
FER BT,

e — SR — R = F i (255~247 Ma) , ff
Rl — B A TR T B 8 5 — B — R
BRI — A R e g Tt Bk T =S50, BLAR R
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