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Fig. 1 Geotectonic location map (a; modified from Pan Guitang et al. , 2010&) and geological sketch (b: modified

from Zuo Qunchao et al. , 2006&) of Mount Bailin area, Yanyuan County, Sichuan Province
Q—5 R Eyn— IR R T4, T,—T,—h— L =85, T, ¢— F =S5 5 RERYL P, h— F S5 RIEN4
PA— L SEI A Prem— F ZSHIRE LKA Py—h ZSHIMH4;Z—C—RB B R—ARER

Q—~Quaternary; E,n—FEocene Ninglang Formation; T,—T;—Middle—Upper Triassic; T,¢g—Lower Triassic Qingtianbao Formation; P;h—Upper

Permian Heinishao Formation; P;A—Upper Permian rhyolite; P;em—Upper Permian Emeishan basalt; P,y—Middle Permian Yangxin Formation;

Z—C—Sinian—Carboniferous

HbAE) 3 PR 5 W24 DL AR DX AN 5 ) A B = 5 Tk B
FHHB)Z , R R R e —rh = B A R | S e
=B T IR 12 DX A TR IS fe R 35, O £ U5 7
DU T ZEIRIX. IR SE FREE T R T — & 22
WY, 50 LU A B S A R BREOC R [RI
T — 7 T DB SR s R 0 i L2 DX R A
2 XN LR oA, 2L PG D Bl AR
Mt 5 PR 2 IR, T 28 DA AR S X =K L S )

A X, B 3 2 R 24 B B R 2 oo, W
WA Dt s AT LI 22 4K B 45 B A5 TR
P A (K 2 A5 1988) , HR U b i A 3 3 4
i BIFFE DA T N G DU IS, Ay i L e A Sk A
DB AR R %, FERIN T A ek X
A, EER ek X B R R M S ( Xu Yigang et
al. , 2004; He Bin et al. , 2007) ,

TF 5% DX B AT DX = ) i 2 5 Sh IR A A i



54

TREE RS, DU 1 SR U5 4 X e — B 20 e =X ok LA Y B S8 R H M T 2 ) 1543

{8 BT 2R () — i R 2R ) o ) B AR — 3, 2L
K—mErn, TEAT 88 S8R HIER B
ERMER, BUHA FHREH ERYEH Al
2N TR A A b R A A7 AN [ R A 1 B R AR T
J W R SR B A 3 T B0 1) 22 A M R B 4 R GR
TFERSZIA, A F 5 S HHE ] (5 i, 1984) , X
DA HH 8 10 KL A G S TR ) R 195 0
LR (Pyem) , FHIRTEMRSE 11172 35 TS 3k 43 A
A AW I R A (PoA) , B R SR
TR 2 AR DI O 3R B A T B 78 g oL
AokBmE, SBIEAMRL— LA 2RI R —m
PRI AR A A, 5 5 I — R I W 243 T 17, 5
AR BHBTALHLZ R AT A G, B R RE 5 3230
m( TR Z=MAE, 1988) s Blif A 7 A T X sl s i, 5
TR Z R W Gk, 5 SRR AL R AT
ANHEE T, e KJEREE IS 400 m LA (E 1h)

2 FRab RS AT
HRARBTSE 0K RS L FIRERE A L 2 53 A

A EERE O, AT R 7 S 3 S5 35 17 ( PM) 1%
g A T T (PM2) TAE, BT Az & WL b A%

AT R MR 0 Tz 1 HoREEARFR
PR KA A A FE S 18 4, b PMIT 1) 1T SR 4 5
PEKIE (L) B 2 1F, Bt KA R 12
P (RBCE 3 M A 9 1F) , HAACR A E LK
2a,PM2 HIHCR A ILNE KA (KRA) FEa 4 14,
HAACRFELE UL 2b,

A it W ph D PG 3 A R A FR 2 W 58 B
RO 7 VA4S B | A B A OGSk Ik
T BV 55 5 R I BR HEAR 98 A A 0 43 M) LGB/ T
6730. 62-2005 . DZG20-06-2004, GB/T 14506. 28-
2010, GB/T 14506. 14-2010 . GB/T 14506.2-2010 ,
GB/T 3286.8-2014 . DZ/T 0279.1-2016, F L& +
BER PR AT X ST (XRF) ([
T 22 AR PW4400/40) 4347, AL T 4 iR
2 AT E , 4B de bR R Si0, (AL O, Fe,0, FeO
Ca0 ,MgO . K,0 Na,O0 P,0, MnO, TiO, MKk & ;
T TC R A 02 R H B 55 B IR BT A
(ICP-MS) (X #8525 [ 37 4 2 /K #R Nexlon
300x) A EHL X HETEOEIEA (XREF) (L4571
T 22 AR PW4400/40) 43 KT, R T 24 Mt
#+8 Rb . Ba . Th .U Nb . Ta.Sr.Zr Hf Sc . Bi.Cs Cr,

(a) PM 13| i
IJGLB7  jGLBS

—=S JGLB6

JGLBI0O  JGLB9

r-rr O - - - -

r-rr r O r O -
P.em

0 100 m
[

GLHCBO03

PM2#]

e r T

s NA

.:-.,—rrrrl'!_'_'_"-r"

A 4
rror rrrTer’

GLHBI1 GLHBI12

s

o"%"0 | alluvial-fluvial deposits E=— mudstone and shale

| MEUR SRS S YRz E
" [ massive basalt

~4) rhyolitic breccia lava

paleo-weathering crust
BOIR/ AR X

porphyritic and amyg-
T 9l daloidal basalt basalts

5 P.em 0 200m III KFE ‘l;t‘l; 4
Py sampling locations
oo W == R 5T RIS e 1 Wi

4 rhyolite ™ pantellerite

sed-pyroclastic tuff

K
limestone

P 2 SR IBRAMAR L DX Ji 12 e 2 L ) T T 1
Fig. 2 Profile sketch of the volcanic rocks of the Emeishan Basalt Formation in Mount Bailin area, Yanyuan
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Fig. 3 Microscopic photos of the volcanic rocks of the Upper Permian Emeishan Formation in Mount Bailin area,

Yanyuna( cross polarized light) ; (a) dense massive basalt; (b) porphyritic basalt; (c¢) pantellerite; (d)rhyolite
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[ BS54, 20 7 80% , 1 B Jy BHE A Tk, etk
JEZAE0.05~0. 25 mm 2], 295 35% Wi A Rk
KiEEZAE 0.07 mm LAF, 29305 34%, &k le f1 240 5
10% , 3 W/0 i AN 1y, 28k 55, 2945
8% . AT 10% , 5 R SRR AN RLUER , Y
W FE SR SR KA (L 3b)

3.2 EBREANLE

5T X N BRI K Ll 7 T 3 ok L s TS, 5
TARIRE L K RE R A, 5 R R e S 4
VAT A ek, RYE K LA A 2 U AT RGE
SEorAT VUi T 2 HE T, AR o A A Y X AR
F—B T— KR 5 4 R ER Sk, X P9 S 28 1
L 10 km® , JEE— AT 100 ~400 m, FH R K
T 200 m, Hrfr PM1 SE0 ) 1AL R BE 24 416 m,
A F BRI, HOR AR A LA A A D
BSCH , AR BRI RSUR KIS | k
LLFARRIG A — Kt R IK B A — 554 8 R Ek
MEBCAE—MB LI IR S0 B Al WL 2 i S AR
FEERAE (K 1b & 2a)

BRI 7 - VK —R K BEIR 254, HURA 7 |
BEf LA A AL, BE A RO A BOIR,
KiEZAE 1~2.5 mm, K H KR E A, 2405
15% , &85 PRI 5 e A% | B0k R AE 9 25, R B8 AR
ARIRIMNEAELE . FLT R RBCR O AR 2
6], HAfk fb 54, 2 b7 85% , EH MK IR, KA,
AYHE B CR AL, R ZHE 015 mm LR, 4
i 58% , S5 A1—HRERIN A S BUTU R4, P A

TRZ% RR FEIR B 24 0.25 mm LUF AREE, 2
17 10% , b B bl 2905 12% Ba iy b 2%,
AW FEER R, 2905 3% (K 3e) .

MBCA L0 KRG BER G5 H | J5 oT 25
P AR RBCIR ARG I B A T A
T, M ELENERA,BEZTE0.7~1.7
mm , 1] R IRET RS, 208 15%, 5 55 40
MR BETT, 5 B ARORLIR | B AR A R BRRLIR K
A A BE I B S5 A, R E 2 7E 0.1 mm D
T, 2905 70% IRA D ERBHE Y, 20 10%, <
FLr R SRR 5 WS 25 S R S I AT, T A
i, 20,5 5% (& 3d) .
4 A HBRIE R
4.1 FETE

H R 1 A, M A FR M kL Sio, &
(TR D) 2050 T 42.51% ~ 48. 24% Fl
64.34% ~ 76.82% 2 [0], Si0, % & 7£ 48.82% ~
64. 34% 2 [a] 4 W] 5% Daly 4] K7 ( Daly, 1925) ,
FEI LR AL A U K L S 2 B RE

BV KIS S0, FHIh 46.27% ,Na, 0 & HE A
T0.89% ~4.43% , V- ¥ h 2.97%,K,0 & &5 T
0.06% ~1.73% ,~F-#]4 0. 76% , 4= 1f ( Na,0 +K,0)
FRNT 0.95% ~5.57%, V-2 K 3.72%, Na,0/
K,0 /vF 1. 40% ~33. 54% ,~F-14°4 10. 37% , JAA |
BASMAEE (K 4d) ; B2 48 (o) A T
3.26~5.93, 0 4. 71, J@ M R A AL R &R
B (A/CNK) AT 0.47% ~0.93% , 71 H 4 0. 63%,
FARER A TiO, AT 1.92% ~4. 50% ,F-34 K
2.95%,H Ti/Y v T 541.5~872. 1, sk X il A
(Ti/Y>500) ( Xu Yigang et al. , 2001) , 7E TAS [
fift ERE AR B TR RS X (K 4a) 7
Si0,—Nb/Y 1 Si0,—AR Flfift L FE SR 5550075
T L A A X ] (B 4b 4e) , R IF5T
XN s FEONTRE S L E R

AR A Si0, SFH41°h 71.53% ,Na,0 & &4
T0.43% ~5.17%, V¥ H 2.51%,K,0 & &N T
0.57%~6.79% , ¥4 3. 98% , £t ( Na,0+K,0)
RN T 3.35% ~7.54% , ¥}y 6.49% , Na,0/
K,0 /T 0.08% ~9.07% , -3 1.36% , 5 14
K,k FEA MR (E 4d) ;81 T Sio, &
HRT 70% , H R 53 i 18 52 W) A% 2 i ik AR
KRR SR8 5L (o) $ETT A A B I W A e R Y
w2, IR F Si0,—AR (BB ) [ 4 ) iR P
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1969) and K,0—Na,O (d, after Middlemosmt, 1972) diagrams of volcanic rocks in Mount Bailin area, Yanyuna

HRMES A (K 4e) s S R £ (A/CNK) /i T
0.84% ~1.91% ,~F R~ 1. 06% , it 57 5 7 ; TR
P CaO MgO PO, TiO, & &85 2 i A M H
B E YRR (& 5b E 5d—5f) , AL 0, TFe,0, &
EW B AYFEAE (K 5a 18 5¢) . 76 TAS KIf# FFE S
R BEE TR SCA X ] ([# 4a) , #E Si0,—Nb/
Y &I AR AR R A A R A3 Ve TR e X T 2D
& T MBCA XA ([E 4b) RIS IX N ERPE A+
BN R, IR A D R BCE 251, 55
SRS R R T A AR — 8
4.2 ®xErE
M 1 Al BEFE X P M kA (RRA) 1Y
LREE &4 T 73.5x107°~299x107°  SE44 5 177
10°° ,HREE &80T 31.7x10°~62.9x10°°, *F
Y30 43.1x107°, T REE &/ T 105x107° ~ 348 x
107,344 4 220x10°°, Y Ce/ Y Y fHA T 2.32 ~

6.12 2], 74 3.96; (La/Yb) ¥ T 5.27~16.71,
SERIR 10,39, (La/Sm) A8 T 1.79~4. 01, F 44k
2.69,(Gd/Yb) /T 1.81~3.66,F K 2.63;Fi
IR BRI A R AL o B R, X EA R
F IR MEFEATAT— S H A7 BE (& 6a) , 3
W Z o R o Z s R R o B, N R
FEAERL M (La/Sm) « 5 (Gd/Yb) HHif, £
FH L ICER N EBBAFEAE I 2 14 5318 5 72 ( Davids
et al., 1987) , J&t KA1 SEu {HAF 0. 823 ~
1. 12,°F 4 0.966, 8Ce fH 4 T 0.920 ~ 1. 15, *F 3
1.04,53%8 Eu.Ce WA E

WF5E DX A R M KL (BRI A T B0 ) 1Y
LREE &/ T 211x107°~936x 107, 34 Ky 636 %
107, HREE & & & T 92. 4x107° ~354x107°,
44 181x10°°, X REE & 4T 329x107° ~ 1264
X107, 8 817x107°, L Ce/ XY fEN T 1.79 ~
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Fig. 5 Harker diagram of the volcanic rocks in Mount Bailin area, Yanyuna

4.65 Z[a] P34 3,51, £ OC R & U s TSR
XA KL E W e R & & (La/Yb) A T
3.02~13.64,F 1% 8.09, (La/Sm) T 2. 15~
4.26 ¥4 3.31,(Gd/Yb) , /T 0.827~2.29,F
14 1. 68 ; Fi 4 70 28 BRKL IR A bk AL BC 2 B B
M L RE SR T R A i 2 A AT — Eni A
o0, HL 3R 1 Bt Ze BE i i 22 4% 1 it~ 22 (& 6c)
FARRME K L S e Lo B w AR M s o i
SRR TR AES T (La/Sm) > (Gd/Yb) (> 1, %W
B oc RN R e TER TR, R

P KA R SEu fHA T 0.392~0. 624, 14 0. 532,
FEA B B B Bu SR, BB A AR A o S
e BHCA B A ER AR R 8Ce A
T 0.540~2.26,F3 1. 07, X HHEIH Ce T4,
SRt O 5 8 A2 KA Bl AR VR AT 56 (R
% 1989) , A, FR AL A R LT R Er T,
RS L AN R e ey Sl A -2 D) I = gl VA
AT RER R PR 5 0K 5 A AR G G
4.3 WETEHT

e 1 S U b A o A ot o 28 Wk 1 (
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Fig. 6 Chondrite-normalized REE distribution pattern (a) and primitive mantle-normalized trace element spider diagrams (b)

of volcanic rocks in Mount Bailin area, Yanyuna (normalization values after Sun & McDonough, 1989)

6b.6d) AJ AT, Bt K LA SR KO A FEE TR
FHHEAFTE B R 225, P KOl A th AR —3,
MAKELI AR 4E U Th Nb . Ta 25 538 0 &
(HFSE) X% F + 70K (LREE) , #1%F 5t Rb K Sr
LRBTHEAITE (LILE) } & H#i 155 % (HREE)
(& 6b) ; FePE KA 1 NiLCr & 220 1N 45. 7%
107°~376x107°,75.2x107° ~ 701 x 10~° #J 0 B AKX T
BRBLR A T B (Ni=2000x107°, Cr=3000x10"°)

(Taylor, 1985) , R E0H B (1) 75 1, Jle e 1 3k
WA Z I BARTR B4 iy AR . S L
AHEREE TR PE Kl e BR Ba K S P\ Ti "5 5 #i5h,
HAth oo R R AR FEE & 4, Horp U Th,
Nb.Ta Zr Hf 5758 0% (HFSE) B o0 &R
(LREE) M KB F 3£ A 0% (LILE) Rb £ B 3
1) & AR AR (T8 6d) s BRTE K LA 1Y Ni | Cr 3 i AR
(Ni=0.574%x10°~3.11x10°, Cr=1.31 ~ 6.49 x
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107°) , R B3 1971, Rb/Sr {H (0. 331~5.99,
PIE 2.56) KT 0.5, R H Ryt imFULE o s 1
IR B A SO B (M BREEAE 1985 5 X HR1E ,1997) |

5 e
5.1 5ARKEA

Z A R R T M0 RS S R S g A Rl
(O’ Hara, 1965) , 285 T 45 f /v 5 R4 IR 4 VE
MR AR A HKIE N, WA L2 ia A A 2R
R SARERPIZE X B, AT RE 2 A [F] b I X AE A )
FAFT B Rl AR R 2R G Y b g F] e 2
b P A R A 2 TR R R U R K
AREE T IAHE I ER T T 30 L /IR R s il g
Y1 (R LRIAE, 2001 ; R4 55, 2001 ; 7K 48 45 5%,
2006), WF5 X N Z A MO & i (2.28% ~
9.76% ,¥J{H 5.59%) Fl Mg"{H (0.24 ~0.58, ¥{H
0. 41) /NFHIBE YR DX 77 A 1) Z BT WI IR A K MgO &
= Mg" {5 ( MgO>8% , Mg"0. 67 ~ 0. 73) ( McKenzie
and Bickle, 1988) , W%/~ H AT fig 48 Iy J5 WH 45 i o 5+
B 7 ) BUIR 4y XN XA Nb/Th {H (6. 89 ~
9.85,¥1H 8. 10) A i AR AR ARk, {H L34 W 15
FIEIEHLIE(E ( >8) (Glazner et al. , 1991) , FHH X
P R B L TR IR A2 b e ) TR GV E AN SR B

XL XKLL TR M 2 18 B PR A7 A 7 R
F— RO A R M A A M A R 4 Bk H ORI
PR, e 2 [a) B S AE m] R A — IR
A TRV B M ST RIS VE IR I, 28 i R P
PR RS KA 25 ) — Rl R PE A
e A ] DU SR B e R R I TR 4
TR B AR R B R i sOR AR B AT B
FEYI R TS B R M L B A /MR 2 (F
Y55, 20005 BRIESE,2007) o XN R K L s S R
JEE BAT AR R 1 Be o B R To 3R A
ik, AW WG 2 Z R A AR [ IR C & 5 T Nb . Ta Zr,
Hf Th 55 A AHA TR , HA AL sk fb 24 P o,
HoE AR MW AR A JE R 2 19, Nb/Ta  Ze/Hf ' Th/Hf |
Zx/Nb Ta/Hf S5 T0E ] HUAETE TS /365 Al RN 25 d 2 72
th BLACR A (AR #EZE 2007 ) , X N Nb—Ta  Zr—Hf |
Th—Hf , Zr—Nb AHE R £ 514 0.90,0. 96 .,0. 91,
0.97.0.95, I RAF LML R, R M K
LA AR K 1L A B R R YE . 78 Harker [ I
(B S) , i LAE X M kA St KOs 7
Si0,—Ca0 , Si0,—Fe0", Si0,—MgO . Si0,—P,0; .
Si0,—Ti0, Z[i] 2R 3 A 7AH ¢ H AT BAF M 4E %

2, ULBH R ME AL A T Re S kol s ai i R R TR
Moy B &5 A AR (AFC) 18 AL B ; Th/Nb (2416
0.125) Th/Ta( ¥ 1. 71) Nb/Ta( ¥J{& 13.57) 4%
145 T HA Hb e L {E (0. 114 1. 60, 14.00) ( Taylor,
1985) AHIET, 6B R M 25 76 LA™ b 72 v A2 Hi 52 TR
FRREER /N, BPAME A 25 R X BRI A TS
FUBE B /NF XA B L 12 20,8
JEZ 2R 1 10, FF45 G XS 3 PR 5% A A i Hh
BRACFRHOE 0T, A XN B S i 8CA FE X
B I 73 B 4 S 5 R M FR A 7 B A
5.2 tIEIRE

RN FEZ SR LR, H Ze/Nb ' Th/Nb |
Th/La . La/Nb .Rb/Nb Ba/La 2558 N ki 25 0 % W (H
5 Weaver (1991) &5 %) EMI OIB fil EM II OIB kb
AR, S m ) E R % s HA A R ek £k
SEERAE (P 845 ,2003) , 7E Th/ Yb—Ta/Yb XU 5K
i HPAE SRR T T AR N A A b XS (8] Ta)
VLIS KA A T B A A5, ok A T A
(1) B8, 5 A 70 b s Y IX, T A 5 460 7 b e U X (53
HEAE 1999 AR5 K 25 2002) , 7F Th/Hf—Ta/Hf K
bR 15 PR A AR R T e A 2
Fti N B 2 s DX (BT 7h) |, i X A TE
14 A b A 1 PRI 5 b A 3% 2 A P9 244 kAR
AKX

5T DX N BRI K Ll BRI, R AR
FH PR B2 /NP B AE 1 Bt 5 SR 5 K T W, Hoon R Ak
FRIER B & ik B, 2085 BE 40, (K,0+Na,0)/
AL,O, 1 FeO'/MgO fH &, & % Rb,Th Nb Ta Zr,
Hf Ga.Y, %% Sr.Ba,Cr,Co Ni,V,#i 1 &% HA W
B Eu 5%, BA A BIE R A koo &
Iy A RRAE (B /NHESE 1 2009) , 7F Whalen %5 (1987) 42
HU) (Zr+Nb+Ce+Y ) —FeO'/MgO F 51 Fl b FE & #%
SN IVETE A BE R A X (1 8a) s IR A A ko
o A BIAE 5 55T o3 S S R ) 3 T 5 AR RS
[ f A1 AT A2 B2, 7 Y/Nb—Sc/Nb H] 51| & b k¢
i B LT A TR VA AR 244 H A R AR IX
B(AL) (& 8b), 5 & XA (0IB) HA ALY
JUE AR A UE T Mg 207 F KRB 24 4%
SR A SR TE ST B A o 5 T RS s e
a1 H R 5 A O (Eby, 1992) ; 7E Pearce et al
(1984) 48 1) Y—Nb 44 3 ) 51| B L AE 5L 452 A8
VEIEM N AL < 75 DX (8] 8e) , o S B IX P R M 2K LU
T BT PP 1 AR5, 38 e X X PN R S R
(AR ) 5 32 S BR AL 22 R AE 43 A, HOB A 5 5
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MORB— R H X R A ; OIB— i XA ; C—Hse IR Y s W—Hu A & 4 s F—4r B 4 VR T S—IFeb 283 i 2 il 5 T — AR R 3L 4 N-
MORB X ; T —#RFGCR N L (1| —RERINK A X5 I, —Fligk SRS SR LA X)) 5 MT—RER NP & 8102 RA XK T-
MORB E-MORB X ; IV—KFfitie N ( IV | —Fifi P9 24 K Bh 2 24 hi Bt L il X5 IV, — Bl N 28 v XA X5 IV, — R Bl sk ( 5000 iR 24

) ZRAEX) 5 Vbt X X

MORB-—mid-ocean-ridge basalt; OIB—ocean-island basalt; C—crustal contamination; W-——within plate enrichment; F—fractional crystallization;

S—subduction component Influence; I—N-MORB area of plate divergence edge; Il —plate convergence edge( Il ;—ocean island arc basalt area;

Il ,—marginal island arc and marginal volcanic arc basalt area) ; Il —ocean island, seamount basalt area and T-MORB, E-MORB area; IV—

continental intraplate (IV,—intracontinental rift and continental margin rift tholeiitic basalt zone; IV,—intracontinental rift alkaline basalt zone;

IV ;—continental extensional zone( or initial rift) basalt zone) ; V—mantle plume basalt area

HuBEAT Y S A OC (B R 155E,2009) . HATX A #44E
54325 (T JRE) i P 458 340 A7 A 40 80, (H CTE Wi T i e
(AR 3 5 S5 L5752 1 3 oA A PRI AR DX
PR A LA TE BTk JE 1 e A b TS 8o Bk
A T PR
5.3 HIREX

AR S 20 e S TR R 1 6 e ST A 0%
YET REMBEFE, ik JE 1l i 3h s 29 260
Ma( Z5VT4%% 2021 ; Xu Yigang et al. , 2008 ; X1 2
4,2009) , FELWE L I BRAE 258 ~ 259 Ma, FFEEAT ]
A (/NTF 1 Ma) |, TREBH FR T K LS AT 08 258. 1
~258.6 Ma( 5% X HI%: 2013) ;fEJFJR 1 2 5 JTEh A
M DXt 58 A 3k R P, KRR L M X 2 R AT
LA-ICP- MS U-Pb [Fl{v AR, H A 3545 #

253.8+8.4 Ma( ) #%,2021) , RIIZIX BN XL
AT BT = 204 D4, o T L TR0 () R 1k 2
TE R B B, 0 AR AN 3R B A A I E i A T AN
], fE 2o SRR T W — & 28 W i —
Y, S AYEF AN A B ST XN R AR
JE AT AL (PLy ) 5 IR VE AL (Pyh) ZTH],
HZXRA SR KA Z 85 A 3 fil, 2 B Y
R R B L0 RE . UG K LA BT DIE K
FREGRA FEN IR TG sl Kb 2 S 75 | 1
LS L Bl or b v vy | s B A 2 PR B (SR
25,1999 ; FIE4E,2000) , A YR TE I JE 1112 375 T
B R B KR (R T I 2 (BB TR BUR ) 43
i, 5 RA R T A R KO A A
TR 5T 2 IH i — B 20k IS 1L L0 A 35 30 A DX PN X0 X
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Fig. 8 Identification diagram of (Zr+Nb+Ce+Y)—FeO'/
MgO (a, after Whalen et al. , 1987), Y/Nb—Sc¢/Nb (b,
after Eby, 1992) and Y—Nb (¢, after Pearce et al.,
1984) for the pantellerites in Mount Bailin area, Yanyuna
A—A BIER A  FC—RKIEFAE b & s OGT—R7r M1 #1 S A7
WA A1—244% S R AR R A BRI s A2—JS A
Ja3E ARSI AT A BUAE R s WPG—H A A & s ORG—TF
AL A s VAG— K ILSIAE 5 4 5 syn-COLG—[RI R 3 4K <
A—A-type granite; FG—felsic granite; OGT—unfractionated M-
type, I-type and S-type granite; Al—A-type granite from rift,
plume, and hotspot environments; A2—A-type granite from
postcollisional , postorogenic and anorogenic environments; WPG—
within plate granite; ORG—ocean ridge granite; VAG—volcanic arc

granite; Syn-COLG—syn-collision granite
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geochemistry of igneous rock assemblage in Panxi rift. Scientia

Definitionof Late Permian bimodal volcanic rocks in Yanyuan area of
Sichuan Province and its geological significance

CHENG Jiankang, SUN Baowei, HUO Jiaqing, XIAO Liang, WANG Bin, ZHU Kaining
No. 405 Geological Team of Sichuan Bureau of Geology & Mineral Resources, Chengdu, 611830

Objectives: This paper focuses on the study of petrology and geochemistry of the newly discovered bimodal
volcanic rock assemblage in Mount Bailin area, Yanyuan County, Sichuan Province, and discusses its petrogenesis
and tectonic geological background, which provides new clues and geological basis for further research on the
formation mechanism, tectonic evolution and mineralization of Emeishan large igneous province.

Methods: On the basis of field investigation, representative samples of basic and acid volcanic rocks were
collected, and the bimodal volcanic rocks were studied by microscopic observation, analysis of major elements,
trace elements and rare earth elements, and the petrogenesis and tectonic environment of the bimodal volcanic rocks
were discussed.

Results: A bimodal volcanic rock composed of alkali-rich high-titanium basalt and pantellerite was newly
discovered in Mount Bailin area of Yanyuan County, Sichuan Province. It belongs to a part of the Emeishan large
igneous province and was formed in the late Permian. Both basalt and pantellerite are characterized by light rare
earth enrichment. The rare earth content and fractionation degree in pantellerite are significantly higher than those

in basalt, and pantellerite shows obvious negative Eu anomaly. The basalis are relatively enriched in high field
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strength elements such as U, Th, Nb and Ta, and relatively depleted in large ion lithophile elements such as Rb),
K and Sr. The pantellerite are significantly enriched in high field strength elements such as U, Th, Nb, Ta, Zr and
Hf, and severely depleted in Ba, K, Sr, P, Ti, Ni and Cr. Basalt is the product of partial melting of mantle
peridotite to a small extent. Pantellerite is mainly formed by acidic residual magma after extreme separation and
crystallization of basaltic magma. The basalt were formed in the oceanic island environment, and the pantellerite
were formed in the intracontinental extensional environment. The tectonic environment is related to the activity of
the Emeishan mantle plume and the intracontinental rift extension by it.

Conclusions: The definition of the late Permian bimodal volcanic rocks in Mount Bailin area, Yanyuan
County, Sichuan Province is of great significance for the study of regional tectonic evolution and mineralization and
the expansion of prospecting ideas.

Keywords: bimodal volcanic rocks; Emeishan basalt; pantellerite; mantle plume; Yanyuan

Acknowledgements: This paper is the research result of Innovation Fund project ( No. KJCX-2022-015) of
No. 405 Geological Tem of Sichuan Bureau of Geology & Mineral Resources. During the field investigation,
comprehensive research and paper writing, we received the guidance and support of professor-level senior engineer
Tang Xueyuan, senior engineer Sheng Dongjin and senior engineer Zhong Jiai. At the same time, the reviewers put
forward a lot of valuable comments on the paper. we hereby express our heartfelt thanks!

First author; CHENG Jiankang, male, born in 1968, master degree, senior engineer, mainly engaged in
regional geological and mineral survey, geological and mineral exploration and evaluation; Email. 530838781 @
qq. com

Corresponding author: SUN Baowei, male, born in 1980, master degree, senior engineer, mainly engaged
in geological and mineral exploration and evaluation work; Email; 41066946@ qq. com

Manuscript received on: 2023-07-31; Accepted on; 2024-01-12; Published online on: 2024-01-20

Doi: 10. 16509/]. georeview. 2024. 01. 065 Edited by: ZHANG Yuxu



