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Abstract

This paper reviews the research status of the Emeishan Large Igneous Province (ELIP), focusing on
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its formation mechanism, eruption time, rock type and mineralization, and analyzes the existing
disputes. The formation of the ELIP is considered to be the result of the upwelling of the mantle
plume. The main evidence includes the rapid uplift of the crust and the existence of high-tempera-
ture picrite. Studies have shown that the eruption time of ELIP is relatively short, but there are some
differences in the age data obtained by different research methods, which may be related to its com-
plex magmatic activity and later thermal events. The genesis of high-titanium and low-titanium bas-
alts in ELIP is controversial. Some studies suggest that they originate from partial melting of mantle
at different depths, and some point out that they are formed by different evolution paths in the same
source area. In addition, ELIP is also associated with abundant metal mineral resources, and min-
eralization is closely related to specific magmatic rock types. Studies have shown that the ore-form-
ing magmatic system is closely related to the deep melting process caused by the mantle plume, and
the participation of the ancient continental lithospheric mantle significantly enhances the metallo-
genic potential of the magma. Although there have been many important advances, the key issues
such as the formation mechanism of ELIP, the eruption time and its relationship with the biological
extinction event are still controversial. Future research needs to further combine multidisciplinary
means to carry out high-precision chronology and geochemical studies to deeply understand the
formation process of ELIP and its relationship with the deep dynamics of the earth, and to provide
a richer scientific basis for revealing the genesis of large igneous provinces and the interaction of
various spheres of the earth.
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1. 5|8

LIP A E K(>0.1 x 10km?, JEH 2>1x 10°km?), FE AR N ISR 5 k. LIP 76 Kk i
RS AELE, BRI N S HS A5G, H DU R BONREAE, T (8] /N 5 Ma, 38 /)
T 2Ma, &AL FFLEIT (R L AN E T E R 2 AN KGR R 1]-[3]. LIP B KB X el ) Fl
XIRA R HE(RYE . RBPIR BB ARG AW EREER - BB T2 N\ AR 1 7 85k o Hh AR 2H AR
[4]. Bryan and Enst (2008)%f LIP &il4r 4y 2 Fh2R2Y, RN DABRERI &5 A 8 E MBI K UE B, BEEIR
KRBT LA D BRI UA A (A E KA ), B I<10%; DL K S8 A A 8 £ R
Ji KK B8 (BB A AT B < 10%) [1]. BRERITUR KO BEE 48 A TR K e 44 4 A3 1 LIP (g4
Ui 7Go A1, Cheng et al. (2020)3& T3 E 5 BLR LIP MK IHA A H 85 AIE 0.48 x 10° km?, £ 4 &0
T 18%, HRHIEAFAESE = Ah2RAY LIP ARZ MR K KA, RV UE A KA A% —
ELAB, A FBERR TR K A R R KK RE 8 2 R[5 ] LIP 3 J L4k — B [ PN 222 3 i 78 B #4,
WHFLN 2RI K3 LIP TR RS g A 2 MR, DA SR VR . RREIEAE « Kl 2L A A= P K 48 1)
KAR[6][7]

LT3 AR TG 2 1A 0 8 1 KK e 48 (ELIP, 1 1(a)) 2 Fh [ o ANk 1 s 2 R R K
A=+t ITE, ELIP o E B #0t . BLIP 2 00 TIRE =8 )1 =4, DR T PE 753
PLAGER R AL 1(b))o JEFAHE R ZE 1L - L0 Wiy M % R KA A i p i A, A 0.3 x
100km?, #0% H [ 76 g S A ER R LR [8], FE HLILRAL =V Hy, AR b 5 AP P A Sl AR 32 i iy de
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B AR B, (A 52 U PP R G S AR R T 3 38 B A 5 R [9]-[ 1] WA L b AT 2 1) A
Foadsg RN - RYEA RS, HARMBIRE T EER -SL R8N AER, TESERH AN
FWI[12]. ELIP [ 3 B A R HE KRR 2 s BRI R AR (S s . KA SRR 2R
o HIA FREUE S5 [13]-[18]. &0t —TREMBTT, BIAERTRAM[19]-[21] FRFE22]-[24]. &
FRA[9] [25]-[27] HEBRALZZRFAE[28] [29]. BRI (3012 HTHHUS T 1R 2 EE kR, (H@xt T3
BRI IR T L SO AR — S 4 . A S R R GRAT A 0F 70 R AR AE I — Lo S AT I 0k, 2%
IR JEE IE BLE ELIP (HAF R B0IR .
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Figure 1. Distribution of emeishan large igneous province (modified according to [8])
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2. ELIP 51§+ p0X R

ELIP [ATE BRI — B M5 2 O A s, o B A R A5 B T 712 SCFF[4] [31] [32] Hui@ A
PV BRI 10 50 F T miiaes Ak, e BTl R v £ 5 SOOI O L Sh Rl SEHR T
ELIP (MR SIS A S sh 2 UIAH ¢, T EER B G F PUEFETF33] [34]. MRS A 7
TE[35 A S HOER P EE [ 361 A BR AL 45 HE[ 3715

He %#(2003,2006)% %< [ 477 PGB 1L 2 00h RSP RS, IFET T XKBAED b E X EL, RIS
FIBCE AR XU BUOR BT AR 22 e R ik, T B 2P DGR 55 )R 20 B RMR 4341 [38] [39]. FI TR BEAE S ) |52
AR, E TG B4R 02 R B ks (P A5 3582 ks (s )« ol AUk 5 B BT R [R] W7 7 (U1 )
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ALY [39]. FIThIX 5iE L X A oA X a F m EE A 1) 25675 BRI i 2 5 5 1 A
PR R I okl 2, T HE T O S A TH IS BRAS S 3 Ma, J1E o Bl AR AL b AR A 3 IR S 3 R AiF 2
HhFEARTHIR BT 1 km [38] [39]. HIUMLTAN, FEMRE L ZECEWIRATS , ¥ IUEEN; T — R PaE H
BOET KB IRBE AT . 1X— IR 5 g E A SO R AT SRS, A /1503 T ELIP B
T A I R R . B RN, X RRER LIP A ORI K L R R A71E 2 R e 1 K
HO SRS, b EAE BB AR TR HA RIS . HET, BRHEIEAIER AL, MIGIEE R A
ML REXE LT T SE TR AR 1000 ki B FEHE 1 km (ML 2 . Pol TR K, ELIP K
FEHBEAE TR 401, BEAh, He £ A(2010)FET ELIP My AUaE 20kl 7828 VAL TR0 A Bk v ks
U [41], HE—DUAE T ELIP AR,  Syiz X delth o A B ST B2 A4 78 AR A AR SR

ELIP "8 BCA BT L2 1 7 M A ) 7 20 F2 R DG BERIE S0 B o Zhang Z5(2021) 85 WYL
FHHNE A B RO EARIT R T KA, RIHHIBHEX BA ZJuRAHHE: LM A FOZO i ks
TECEAT 7 B Z B AR DO M7 8 i i, 8N T B2 0 ot AR FEE Y I DTk [42]. 24T Sr-Nd
AL AU R, A IBAEE I EMI 25 S 20 2 TR BT IB 1 2224 2.35 Ga MR AR ) BRI 31
PR, 31X — b R BN 2 b T R h A NGRS R [42] . 1K AR X VR AR R T Mg A b R
W5 5 A B IR AT 2 R EAE L, NARHT ELIP 25 3% R GUIR SRR T LR . e B Ak 22 25 1F
T, WYL A RIS £ B A AR L 7 iR O BE B R (MgO > 18%), FRLFHRAEH 0 M iiE SE L B4 28 AT
BERRIURFAE[43]0 81T ) 5 OB T S RAT A MOS8 18 BRI imiik £ 1500°C, 5 0E 5 #iAT e 18 (~1300°C)
BERTZ 200C [43]. X—HRRHESE HHIGHBY & W) &, R ELIP & KAEH 5 IR g A 7
KIAIRBNAFAE I BR R o il S5 A AR T M8 47 03 11 o R P A i, 9 o U SR 463 8 R PR T
BET DRI IR . [FALZ L ER AL SRR — D IR TR A - A AR A AL B AR . ELIP X
B R RIS P 2 A ML Sr-Nd-Pb [AIL R AR, (BRER S Mk Z A A E B35 0 RIS e . Bk
M, AR K ECA 1 FIAL 2R ARFAE 5 08 A 3l 0 sy i iy A=) — 350, P ReAR R M g A S 30 B e s i ) 7=
PI[13]s 1k & G W R 5 b 08 AT 0 2 B IR B AR DG I R AL 3R A5 5, LRI mT RE I B A0 el
88 FR) Y G A FH S M A A [ V6 A B BB oy A FBE 2 S [44] o 3P 2% () 4t MEANAN S B 1 b W A AR S5 A 1
MR — 1, WIS IR R e 2 B B VR X IR A 5 1 - BEA A BAE[43] [44]. ERBEF
R RGN T HIBAESITE ELIP JERCH I FE SRR, R KA 4 R Be i SR 4t 7 OCBE i H Bk
2 5T .

HO AT AR TON,  7E KRB VR AG, MR 2 AR KBS RIE T, FEFHIR B2 PTIA 500 m A .
WHFL RN, ELIP fEBUR AT SR P T U A B BT, X — I GONHE b (AR SR T JJIEHE[40]
BEAh, R A AR IS S I B AR A, PO U @ E R T miR A& tE T, AR T Hhig
FESKERIE P2 P45, SR, A 0 g R B e 5, YN ELIP (A nT RS gk 0 2%,
M1 72 H At b T A% G A R Rt B e R AR 55 51 RS [46] o

3. g S AEMIBHEEIER

U JE L AT A Dy ELTP B 2 SR, 5 50 A P R RH B P — R 5 o S R R e ST 4
REGWE U7 T HUDBAT G Bl XA A Pl R ) Sk SN, (R T i@ RE ARE I 1R ot S e 5 5 A Pl st 2 )
AR BB 2 0 ARSCERE DT T ROl IS . kAL 22 A ER Y B, sl — A
SO 4 T R PR A2

RGeS AR RLRE I L1 K KOS 48 TR A B T R S g AL 1) AR A, DO s iRt 51 50s
Ay P L D PR 758 7 o BT R X e B8, il I s 7 BE T+ 5 8 JRIE SN SR & X RAFEISCHF . Wang
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£5(2022) 5 T-45 40 U-Pb € F5 Sr-Nd-O [FIRLZE 4, a1 ke g i (0 57 o PEREAE R 5 R K s
AR BT R [31]. SR1T, AR HM8 AT 525 A Pl o 2 AR ELAE FH (9 30 ) AL A4k 2 0 R AR AT A
TERMRYE . ITERFFCHE A T REXT M bR U5 X P~ AR B U . Yu Z5(2017) i il A S R A 3=
WFFE R I, B e 3Tk DX 5 R o o (R RO A BT B 1 8180 {H(5.3%0~6.0%0, T34 5.6%0), T RERIE T
—ANE A B0 ISR, RAHFIRX ATREE 7 1 F oo d AR A S AR I S ARAE FH[47]. 34, Liner
al. (2023)F HH i RRHE BT bR B FH L 7K s Rt R A L AR B2 L T P S R [21], HE s TR i MO b g
g E S SRR R

KT MR AR [ 5 WU RIS A GRS T Hhi . Zhu er al. (2018)38 ik Hh 5 10 5% 2 8 e 0K 1L
ROVAAAAE B F R TTRE AR, MRS A N B H 10%~20% i % B TR 72450 [48], SBULE
AR LGN R T REET . X — IR SR IR RIS, B 5 1% G 0@ A B2 (1 00 4775
FIE . EERHE A B S I R, Zhang er al. (2024)iF 1 22 W BHE i R AR B . R BGR .
S R e v R e ) F) DL P S0 R 3 S i 7 VI T R PN e o P ML 18 Mg# LR (<90.6), 2 I & AR RHAIE 5
AN AR T Mg#(>90.6), s REIE[49]0  IXFh 2% 7] 43 57 2% B b B4 7F _L 3 A2 b 525 0 Fel g
RAT ZSIER - ZZRIER, HEURMAILEN S80S A B AN R, 3 SR H g A (112
T4t . Wang et al. (2022)%BEEK I 2 B IR iR dE— D4R, = BR SARER A S 20 Sl B H AT AN [F) VR
FLI 2 3 A1 52 4% T A0 P8 R P AR A R ZE R AR S8 R P [3 1]

CEDUAUENE, )8 LA S A A AR AT AR T =AM 0 R R 1, g
ZRVERFIE, B FIEFRPEE A M GE B 10%~20%) MY FEARIER 17, 3883 Fe-Ti B HEH KSR E K
7 - BACFMHEARA: Xk, XA A B/ B AR B EAAE R E TR ER, FEUARE
ESERKBO s BeJa, MOl B gl R shasm NIt 2, RS A B AR, # - FUAEI L
BNl - HE S, FEFEEE TR AR 5 A RIS E A R . X RPN B T IR 8 A L e
A R (14 2 RUBE RS A WL 1) B AR O R A8 R R PR DR A o

4. ELIP BYR & B8] 5 #5420 18]

WERHA & ELIP (5% & A 18] X6 T AR L st R AN 5 AR W K e ik i o R LA B 5% L | A X ELIP
ERFH AR TS (L 1) B )X KLFA KPR R, BEMAER M A U-Pb 48N
260.55+0.07 Ma, AR K ILTESN B R TR TR SUE i RN 257.22+0.37 Ma, KK
WEREER T2 257 Ma [27]. $R1fT, AFEIWEF 7545 B PR AU AR — € 2 5, X TR B TR SRR
B M7 VE LRSS IR SR IR T P55 2 P R 320 111

T I U L2 A O 5 A0 (B A7 U-Pb S54E A0SR 98, AN ELIP 1Y ms & i Al iide . {5
WAL, ELIP (MR oI RERFSE T K], (Z7E 2 HIRIIE KIES). i AR, T
FERBR G5B AERN LA R UR 2 B AT R R, Ui R R ATE 3 Ma DL EEE B HE[63] [64].
SR, ks B2 B TBOR VR R AL R B AR AR 3R B, S AR AT AT e JOLLVE R I 3 Ma [54] [65]. XM
] b2 5 R BT ELIP JE RGOS R 2 1, 5 Btk — 0 I okl B AR AR 4R

ELIP (W& AT R R IA “Bkoh =07 HF40E, EWORIAN S 2 U WO F0F, M &
TER(BFFRNSWR)PTRERFEE A o KILTEE S 518 BE A G SR 2 HIRBOR A, AEH IR
Al RESZAE T HUg A ARk Eh s . S5 G s B AR S KL TR d s, W ELIP ISR AT 40 =4
BrEe: © Wiaamiki: £ 262~260 Ma, LLK T XA A K AL, fERDSEICETR, 5% HH
IR W G B R AN G A 06 R AR A TE W R BT IAAA/E — IR | b 246 7. @ EWIR M 4
260~257 Ma, KIUSFGAHG R X BUE WK, TR LIS 400~500 m EIEE P41, [RALRFER Z L AE
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M. @ Wi AR 29 257~255 Ma, JaifilRYES 2K IE S (Ui SUA T ) S K L S A

Table 1. Statistical table of rock age of Emeishan Large Igneous Province

=1L ELARNREEBEREAFRRITR

A Hh AR FE FW + R%(Ma) R T7 7 SCHRR IR
IR ZE 259.6+59 SHRIMP U-Pb
IV B LA 259.1+£4.0 SHRIMP U-Pb e
i ZRAE 257+9 LA-ICP-MS U-Pb [50]
Kl 2 P VIR U ZlA 259.8+1.6 LA-ICP-MS U-Pb
mHRE) B WMEH 255612 LA-ICP-MS U-Pb 27
PN EN=R7 ZA A 259.6 +4.3 LA-ICP-MS U-Pb [51]
i ZA 2582+48 LA-ICP-MS U-Pb [52]
PanE L KA RS 225+3 SHRIMP U-Pb [53]
P9k 5 IRER R IE KA 259.6+0.5 CA-TIMS
FRRMERNE [54]
P9 R L IR R IE KA 259.1+0.5 CA-TIMS
i NKE 2532433 LA-ICP-MS U-Pb [52]
IR 57 KA 259+3 SHRIMP U-Pb [22]
Wb > Hedm A KA 2603+ 1.0 LA-ICP-MS U-Pb [55]
PAERE R WA 2602+ 1.6 LA-ICP-MS U-Pb ,
BERE - HkERE ZEif WK 264.0+13 LA-ICP-MS U-Pb ol
=284 I 7 I e 257.1+13 LA-ICP-MS U-Pb [57]
JTPE TR Ek WKL 260.1 £ 1.6 LA-ICP-MS U-Pb
IR L ERKERKS 259.7+1.3 LA-ICP-MS U-Pb [58]
TG L T RISIEES o 257.1+38 LA-ICP-MS U-Pb
PAE=R S LGS e 262+3 SHRIMP U-Pb [59]
SN Z ) WEGA 255.0 £0.62 LA-ICP-MS U-Pb [60]
B ik P NIK 5 Heft A Rk 2592+04 CA-TIMS [54]
TN ] R AR 2612+2.6 SHRIMP U-Pb [61]
VYK 5 Bk 259.9+12 LA-ICP-MS U-Pb [62]

5. ELIP S8 FR K ZH A

ELIP % 0 I A D ) — B2 b 2 S T i i 2 — o b, R RER & s 1 A IR 22 S R [X
FRAE S A T O S . B AIE T4 I SZIR BRI AT, SR T 2R S RS, HE S MR IER
S — NI Xu 252001 B S AR Ti/Y ELAR (500)F1 TiO, & (2.5 wt %) Z s %Il 20 s sk MR AR 5 25
K= RINEN G S AP T HEREHESS, (HAESERR R HH AT E — 2248 . Xu (2001 =Bk XK
R T M AT TE R O R 70 AR DX AR P 3 I il (1.5%) - T A 2% 280 D 2 7 AR O] A5 v ) A 455
(<60 km AR fi 7 K X)) G i 50 v P FEE 8 43 s B (1 6%) T F 17, 9 R b AV 58 B8 3 35 20 B 1140 L B B ik
WG FETE B R, BT R R Ak, KA T AR, TR TR SRR A 2K . SR
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Hou %5201 D)3 H T AR AL, ATV SRR ERCE KA A M FIIEX, (HE0 T AR PEE SR
[66]. flAITHE B ER S AN 1) 2 85 45 itk R R P 1) 8 SR A ) SR L DR 2R, IR ER SRR 1) 485 ot 32 31
FEAR YT 51 e 1) R AR I RE ), B EUR A K b I FR v 2 B0 AN [RI R B (1 b VR G I T R B
NGz

BEAE BT IR, A = FH TR IR JE LK KBS B R S A R SR, AETE B RS
WA IR 24] [67]. Shellnutt and Jahn (201 1)AERLE R, AR AN AR D AR R, BEEE
FIFE FE B IN(5%~25%), J 4K TI/Y HOAE M BRI T v B ARERVE L, [FIRS fEBE La/Yb HUfE FRE, 5
ELIP ZRA B E S A — 8. X —RIPR 7145109028777, Shellnutt and Jahn (2011) % 350AS Fi 4k 45
R TI/Y HAE XTI A h 2 A BT S R AVIRER R 41 100 40 o ABATTI SRR 3R B, 5 A B A3 (AR A o] R
seZ M TS RS FEE RIS R, W AU IR X B — SRS AR =4 . b4t Zhangeral., (2019)i@
X R e ER PRI T, 2R T A L K KA A s R PRI BR 2 U R b B [X A
YOI HT 84% [ SR UG HIIE | 15%IFEFE R 1% 103 P DURIR R 68] . b ATTHE K & &R Ti/Y b =257
B o> Ko A ) FORR R ], X — TR TR X PR A ORI R AR LRI R G R, DN ERARAS AR
XA T LISt 7B AL

EARAR 2 A 1 B DR 4 BUA T s it 1 BRI I FE I 2 ROE RS . ey R Kk, A0]
RE BE 1k AR S 2 B G iR Z 7% | S8 AH TLAE H RAE R AT R 2 S5, K2 457K ELIP
TERHLEI B . BT BIRGil, ARSCHH “URIX AR - IS - AR —ouishiBiay, XA
B Mg FAEIR A S (PESE S IRPRAR T . DU I L9 e e MIUR KB IR B 5 s IR AAR 1 SR M R )
TR TR 7 B AR B R 0 R R i A AR B M EL 9L, B0 Ti/Y LUAH S REE 20 53, JALERAR: HI5EIR
e 5503 B9 4 it AE @ U A & B R OR S SE, BB A K

6. ELIP BRREESHA €A

ELIP UIHFEMEBH 7= 5IRER, XA KE 2 HRERKENEN YRR ET IKREE . AR
R, X R SR RS KA AR SV R B 2R [30] [69]0 T Wl o A L BEAFHIE, F 2
ARG RS R4 H—REIEKE - KA A EYIAHLN Fe-Ti-V SRR IR, 854
BEFEERAC. ADE X, XEWIRMIER S E % Fe-Ti FI3EVEE H 0 A A BB, 30 DRk
PE - BRI RN AR, TR EELPHNMER Ni-Cu-PGE WAL REE, RRMET KA SR
e I RARATE . #E— P AR, S0 XA KRG AR B 2 FRSURE . X o Hr
VR, B AREMETRE BN, A RARE TS0 SR AEREER . XMERTRIET
DRETIRIX AR X G s ™25 K AR Ge R A 5 b A 5] R (R Rl o o R AH DR IBG,  [ F hy 22 KJi  A Pl
MBS 5 R AR & BAATS, @ fs A BRGSO IE & kst T AR A, =
P A 1) 4 R G 2R TR AT I A A - I AE B B R T A R T X PRI - A AR AL
fil, FTREAR IR ELIP Hb X MU R 1 F DG b5 IR 25 . B 1 AT $2 X I PR 5 BLIP 54k B A ¢
(R RSN, A 25 BLIP ZRa BRI B R R A AE SRR, WERIEIS R - SPErbIX i “ 00
AL AT R I IXCE G ES  XAE5E - DTRR Y Nb-REE R E5[70]-[72].

Hou %5(2012) [73]4& H B AEAT RIGTE LS TR IE 2K 5 T A K oy Rd B2 DA G, JF/3 8] T Tang
25(2023) [741WFFIHE— D SR . Hou Z5(2012)IN 0, EEsmie i R4 i S 8UR A B K B8,
HBET Y VRN IR o A FRIZEBIE A (UES . JORI A RHCE &) REERTE K R e R A E
LA IR e AT BT R B, BLERRE R PR T e B T JRAE TR s R & 1 T X
P HOS AN E JUTRE, TR T AR A KIS Fodr, PURREEN IS AR S SIS KRN 3 4k
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L TR TR, RHCE A AN S O SR BB PR K TR R, TR T RIS
MFHE o 538k, Tang 55(2023)IE L0 04K BEBAEAUR AN AN KRB SERIE B 0 R IEATBE A Sr-Nd [7]
PERMBERAT - B AR TT R AR 7T, 457 1 A R BRIABRE PRI A S L 22 5 o AT B TE
Bl, WA Sr-Nd AL W20 IR T SR A s - Fra MRS, MEE B AR Ang R
SRBEARG . bk, KM RAEIRAN S AT RE A& B I S IR s e Te . e IR e R A T
IR G S AR, R A AR s R UL AR AN R TE D 73 7, R WA TR X
o XL BUNELRR ELIP WH R IE SR I TR IIALAT, RIS RN IR A S & SRAE IR A I 55
T SRR K, 2 BMSTIR YA IR . 456 Hou S5(2012)AURERY, Ty LLSE 4 i st 74 %
PUERRE AT PR AT RRALA B AR ES & 5 I E 3 i e 5 b 52 W o AR ELAE R SR R 2] 17

PRIGTE BRI AL,
7. 578

S8 ELIP BB FL QAT 1V 2 B MRE R, (A — SO0 8 i R A AR 380, dn TR b L s
IS 1] LU 5 A KK A (R OR R55 o ARR IR TT 75 BN 9 A [F) 22 Bk (0 45 A AR B S PR L, RIS T
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