540 35 57 1 oo iR Vol.40, No.7
2021 4E7 H GEOLOGICAL BULLETIN OF CHINA Jul., 2021

AL E XA LK RS $—$8 —$h R AL R4
——— U 1L U DM 5 Reodina 8 B S 1R O 45 6

WANG Xiaofeng"?, XIONG Bo"?, QI Ronghui'*, LIU Junping"?, GUAN Xueging', WU Jialin'

LEBARRAER, =@ LY 650216;
2.ARFRAFZITRAMERBEFT R EHAEE KT, Zd LY 650051
1. Yunnan Institute of Geological Survey, Kunming 650216, Yunnan, China;
2.MNR Key Laboratory of Sanjiang Metallogeny and Resources Exploration and Utilization, Kunming 650051, Yunnan, China

BEAARBBEIEMRE L Z K E Nd-Sr—Pb M E R R LR AN, Z R XX EHBEHB LA 1000~900 Ma #55
Ho g Nda‘sziiﬁﬁfz&,stﬁBﬁrﬁéﬂaf‘kEJTiM;n'zﬁéwi&W%%#’%(Fozo)éﬂ/\(10% ~40% ) 93N E ARk B S BRFE
7o 89 £ EM1 414 (60% ~90% ) R ) Fots] Sa~d iR, A & ith 2 Dupal 5 A4, 1 7088 b % X B 8 R R EARAL R 5
BTG EARKEZN, S TRARKGZERIES, B, 3 H 37608 L ZAE L RBEX1000~900 Ma, & T
Rodinia # K & FH4 PATAMNE LA T KT HBRAER, F R0 Baks o) B ARG WAE 660 km & id g i P IR R
BRAHMEECEGKR”, B EH (2260 Ma) ,XE“E Gk (RTHABHEEMORGEERE) T T HRHERE—F
TRB AR D” ot , L AEBRT B HBRT T M AT XA — ARG R L, 55T H g B AT b F AR
B Gu3r o taak, JIRRIZ R T4 GARMIESKR LRI BRI S m R RN LR A, BRTHT
&ﬁ&ﬁv%%}ﬁﬁl&k%%&)”mkkﬁkzé(LIPs)O W FREETRL T HF RO EMLE , FHRMRFRM )G, X
i R A A EAL AL (Dupal 7)) 69 TR B A Tk — R LA B8 ARG E
KR KB L E R B Nd-Sr—Pb Bl 124 ; {ui% 4 ;Rodinia 2 X [ ; 4 & 89 7 FHEER
th B 43S .P588.14 75, P597 XEARER A XEHS1671-2552(2021)07-1084—10

Wang X F, Xiong B, Qi R H, Liu J P, Guan X Q, Wu J L. Nd—Sr—Pb isotopes of Emeishan basalt in the Zhaotong area of
northeastern Yunnan—Coupling relationship between source of Emeishan mantle plume and Rodinia supercontinent.
Geological Bulletin of China,2021,40(7):1084-1093

Abstract: The latest Nd—Sr—Pb isotopes study of Emeishan basalt in the Zhaotong area of northeastern Yunnan Province shows that the
basalt samples generally have a 1000~900 Ma Nd model age of depleted mantle. The source could be generated by mixing of different
proportions of a recycled ancient oceanic crust component( EM1-like, 60% ~90% ) and a peridotite component from the lower mantle
(FOZO~like component, 10% ~ 40%) . The sample satisfies the Dupal anomaly boundary condition, suggesting that the latitude of
Emeishan basalt magma formation and emplacement is quite different from the current latitude, and there may exist a large space distance
between them.Therefore, a new model for the formation of the Emeishan mantle plume is proposed.During 1000~900 Ma, the oceanic

crust derived from the Rodinia supercontinent event subducted and subsided, and the remnants of the oceanic crust piled on the 660 km
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mantle transition zone to form relatively cold refractory megaliths.In the Late Permian( ~260 Ma), these megaliths( probably eclogite

facies super—compressive metamorphic rocks) further subsided down to the “D” layer of the core—mantle transition, and resulted in the

transformation from perovskite to post—perovskite, which was a strong exothermic reaction resulting in partial melting of lower mantle

and subducting plate accumulations themselves, leading to upwelling of high temperature iron and titanium to form the mantle plume.

The large scale upwelling and eruption of these magmas formed the large —scale Emeishan Igneous Province(LIPs) in the west of Yangtze

block. At this time, the paleogeographic location was still in a certain position in the southern hemisphere. After the closure of the

Paleotethys, these basalts bearing the unique geochemical imprint of the southern hemisphere( Dupal anomaly) drifted northward along

with the Yangtze plate and reached the present position.

Key words: Emeishan basalt; Nd—Sr—Pb isotopes; mantle plume; Rodinia supercontinent subdueted and recycled ancient oceanic crust
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Table 1 Pb isotopic compositions of Emeishan basalts

[l 3 LA TS
FE S i

200 ph,/ 204 ph 207 ph/ 2 ph 208 ph/ 2 ph " ® Th/U A7/4 A8/4
PM002-8~1 17.606 15.570 37.973 8.38 35.29 4.08 17.05 106.03
PM002—11-1 17.638 15.590 38.071 8.41 35.69 4.11 18.70 111.97
PM021-7-1 17.663 15.591 38.067 8.43 35.68 4.09 18.53 108.54
PM021-8—1 17.636 15.625 38.131 8.41 35.94 4.14 22.23 118.21
PM021-11-1 17.692 15.649 38.230 8.46 36.35 4.16 24.02 121.34
PM008—8—1 17.837 15.597 38.315 8.61 36.71 4.13 17.25 112.31
PM002-12~1 17.687 15.555 38.038 8.46 35.56 4.07 14.67 102.74
PM008—-13~1 17.589 15.605 38.098 8.36 35.81 4.15 20.74 120.59
PM008—20~1 17.788 15.585 38.167 8.56 36.09 4.08 16.58 103.43
PM021-27~1 17.678 15.619 38.173 8.45 36.12 4.14 21.17 117.33
PMO021—44~1 17.689 15.606 38.122 8.46 35.90 4.11 19.75 110.90
PM022-7-1 17.626 15.640 38.225 8.40 36.33 4.19 23.83 128.82
PM002-19~1 17.895 15.473 38.237 8.67 36.38 4.06 4.22 97.49
PM022-15-1 17.677 15.606 38.154 8.45 36.04 4.13 19.88 115.55
PM022-20~1 17.624 15.572 38.016 8.39 35.46 4.09 17.06 108.16
PM002—26—1 17.690 15.530 38.041 8.46 35.57 4.07 12.14 102.68
PM008—26—1 17.572 15.557 37.963 8.34 35.24 4.09 16.12 109.15
PMO008—35—1 17.578 15.612 38.113 8.35 35.87 4.16 21.55 123.42
PM022-23~1 17.657 15.619 38.166 8.43 36.09 4.14 21.40 119.17
PM002—29—1 17.578 15.530 37.920 8.35 35.07 4.07 13.35 104.12
PM008—29—1 17.777 15.562 38.143 8.55 35.99 4.07 14.40 102.36
PM002-56~1 17.602 15.578 38.070 8.37 35.69 4.13 17.89 116.22
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Table 2 Sr isotopic compositions of Emeishan basalts in the Zhaotong area

[ % U 1E FEBH
FE i

S Rb/*Sr 7Sr/%0 Sr (St/%sr) £5.(1) Rb/Sr ASr
PM002-8—1 0.1396 0.70658 0.706066 26.66 0.05 60.7
PM002—-11—1 0.2836 0.70681 0.705765 22.40 0.10 57.7
PM021-7-1 0.3718 0.70726 0.705890 24.17 0.13 58.9
PM021-8—1 0.1542 0.70617 0.705602 20.08 0.05 56.0
PMO0O21-11—1 0.7069 0.70915 0.706545 33.48 0.25 65.5
PM008—8—1 0.2033 0.70718 0.706431 31.85 0.07 64.3
PM002-12-1 0.1689 0.70607 0.705448 17.89 0.06 54.5
PM008—13-1 0.1985 0.70663 0.705899 24.29 0.07 59.0
PMO008—20—1 0.2215 0.70662 0.705804 22.95 0.08 58.0
PM021-27-1 0.1547 0.70631 0.705740 22.04 0.05 57.4
PMO021—44—1 0.2007 0.70632 0.705581 19.78 0.07 55.8
PM022-7-1 0.2200 0.70579 0.704979 11.24 0.08 49.8
PM002—-19—1 0.1521 0.70719 0.706630 34.67 0.05 66.3
PM022-15-1 0.4582 0.70737 0.705682 21.21 0.16 56.8
PM022—20—1 0.1815 0.70650 0.705831 23.34 0.06 58.3
PM002—26-1 0.2064 0.70640 0.705640 20.61 0.07 56.4
PMO008—26—1 0.1201 0.70601 0.705567 19.59 0.04 55.7
PM008—-35—1 0.1745 0.70649 0.705847 23.56 0.06 58.5
PM022-23—1 0.1852 0.70639 0.705708 21.58 0.06 57.1
PM002—29—1 0.1783 0.70633 0.705673 21.09 0.06 56.7
PM008—29—1 0.2182 0.70635 0.705546 19.29 0.08 55.5
PM002-56—1 0.3480 0.70822 0.706938 39.05 0.12 69.4

*3 BMBEMREELZRE Nd BALES AR
Table 3 Nd isotopic compositions of Emeishan basalts in the Zhaotong area
[ % L 1E FEZHL
FE i
7 Sm/ 1M Nd WNMND ("PNMNG) &na(t) Sm/Nd fom/ Ma

PM002—8—1 0.1199 0.512504 0.512301 —0.07 0.20 1049
PM002—11-1 0.1215 0.512540 0.512334 0.58 0.20 1008
PM021-7-1 0.1235 0.512538 0.512329 0.47 0.20 1034
PM021-8-1 0.1217 0.512541 0.512335 0.59 0.20 1009
PMO021-11-1 0.1204 0.512480 0.512276 -0.56 0.20 1094
PM008—8—1 0.1170 0.512483 0.512285 -0.39 0.19 1051
PM002—-12—1 0.1196 0.512548 0.512345 0.79 0.20 975
PM008—13—1 0.1268 0.512588 0.512373 1.34 0.21 986
PM008—20—1 0.1285 0.512614 0.512396 1.79 0.21 959
PM021—-27-1 0.1215 0.512548 0.512342 0.73 0.20 995
PMO021—-44—1 0.1253 0.512613 0.512401 1.87 0.21 926
PM022-7-1 0.1208 0.512567 0.512362 1.13 0.20 957
PM002-19-1 0.1274 0.512563 0.512347 0.83 0.21 1037
PM022-15-1 0.1287 0.512614 0.512396 1.78 0.21 961
PM022-20—1 0.1303 0.512620 0.512399 1.85 0.22 969
PM002-26—1 0.1284 0.512621 0.512403 1.93 0.21 945
PMO008—26—1 0.1255 0.512633 0.512420 2.26 0.21 894
PM008—35—1 0.1232 0.512607 0.512398 1.83 0.20 915
PM022-23—1 0.1310 0.512630 0.512408 2.02 0.22 958
PM002—29—1 0.1257 0.512627 0.512414 2.13 0.21 906
PM008—29—1 0.1282 0.512597 0.512380 1.47 0.21 986

PM002-56—1 0.1276 0.512587 0.512371 1.29 0.21 997
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