55 46 2% 45 1210) BB Earth Science Vol. 46 No. 12
2021 12 H http://www .earth-science.net Dec. 2021

https://doi.org/10.3799/dqkx.2021.062

] 71 fg E-MORB B B4 S5 # : 5k B i Bk L ==  §5
AU-PbERZFEEKSr-Nd B HIEE

Ky, w CLEXESLRERLK O EFL PO, R

1. K% XFHFHHFE TR FR,EHHLE 710054
2. EALFRIMERXRART 5ERT L EEIHRE,EH K% 710054
3. F AR RMHEA IR T RIFEAFE R EE LR E, TN KM 550081

M OE: VR E R EEEXRE (E-MORB) HER A6 2 R 1) B PR 25 B, 3006 0 5 06 v A= A v B R 1 30 104 A 38 2 A
AR EER R X RS2 B A U-Ph AR TR b BR AL [ 07 38 M ER fh 2% 45 7 vk ot Bt 1) S i i) 7 g 561 4 i a4 7
WFSE 55 3k DUV & A A DN R KB 2 2a o 2 B F b — (IR B0 5 A &R 41, Mg fB y 55.80~66.38. 45 1 U-Pb 4E i oy 117.4+
3.8 Ma, iy S e ) 5 S 06 sh (9 7= )RR B 48 Rb . Ba U K \LREE % 0K , LW i Nb . Ta . Ti 5 i, i/~ t E-MORB 1)
R AL 27 R AE 5 (FSr/*Sr), =0.706 50~0.710 19 ey, (1) =—0.9~4.0, [dl i & Srh 25 5 4 Nd 55 78 . s o A Do 1
AR 2 B 45 SR, T B A IR R L T ROP A B 32 i 08 E-W ] B R 2 B B, B A TR R
A X 7= A 22 S, SR S T 4 AR T, O P b gy SR VI 1 L O SR AR A L AR DO L e 1 TP e A S AR
BCE A E-MORDB RAAT 1 i 25 . 76 L 3t i 50 00 R Bl v ik — Bl 00 B 2448 S R, A B 200 P I A1 bt 2 R 2B T A
Fl T 00 B 2 3R AR B T I P T R A R

KER : AR E-MORB 85 U-Pb AR M2 MR fh2F 5 18 TH g

RES%ES: P597;P581 TEHE: 1000—2383(2021)12—4230—17 YiE A 2021—02—11

Genesis of E-MORB-Like Mafic Dykes in Southwestern Fujian Province,
SE China: Evidence from Geochemistry, Zircon U-Pb Geochronology and
Sr-Nd Isotope

Zhang Guishan"?, Peng Ren', Wen Hanjie"”, Zhao Zhiqi', Zhang Lei', Qiu Hongxin', Meng Qiankun'

1. School of Earth Science and Resources, Chang’ an University, Xi’an 710054, China

2. Key Laboratory for the Study of Focused Magmatism and Giant Ore Deposits, MLR , Xi’ an 710054, China

3. State Key Laboratory of Ore Desposit Geochemistry , Institute of Geochemistry, Chinese Academy of Sciences, Guiyang
550081, China

Abstract: E-MORB-like mafic dykes are exposed in Southwest Fujian Province and record key information of tectonic-magmatism
in Southeast China during Late Cenozoic. A comprehensive research of petrology, zircon U-Pb dating, elemental geochemistry
and isotope geochemistry was carried out. Mafic dykes are composed of dolerite and hornblende gabbro dolerite, and possess

middle-low potassic features, with the Mg~ values range from 55.80 to 66.38. Zircon U-Pb dating yield an age of 117.4+3.8 Ma,
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indicating that mafic dykes were emplaced at end of Early Cretaceous. Dykes enrich in Rb, Ba, U, K and LREE, without obvious
depletion of Nb, Ta and Ti, which is consist with the E-MORB geochemical affinities. Samples have positive ey (#) (—0.9 to 4.0),
and (“'Sr/*Sr), values range from 0.706 50 to 0.710 19. Geochemical compositions show that the olivine and clinopyroxene
fractionation have occurred and crustal contamination did not played an important role during the emplacement. We propose a slab
window model to interpret the formation of mafic dykes. Subduction speed of Pacific plate beneath Nanling area was decreased by
the overlying thickened lithosphere, which lead to the subduction velocity of the plate to be different from that of the adjacent area,
and resulted in the formation of slab windows. Asthenospheric material could rise through slab windows, and carried and interacted
with oceanic sediments, forming the E-MORB-like mantle rocks. With the upwelling of asthenosphere, E-MORB-like mantle

materials will undergo partially melt and the resulting melts will emplace to form mafic dykes with a continental extensional-

intracontinental rift setting at end of Early Cretaceous.

Key words: mafic dyke; E-MORB; zircon U-Pb geochronology; geochemistry; Southwest Fujian.
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Fig.1 Distribution of Mesozoic granite-volcanic rocks in Southeast China (a) and overview map showing the distribution of maf-
ic dykes in the Southwest Fujian (b)
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Fig.2 Orthogonal polarized photographs of the mafic dykes in Southwest Fujian
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Fig.3 Representative cathodoluminescence (CL) images for zircons from dykes
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Fig.4 Zircon U-Pb concordia plots and calculated “*Pb/**U ages of mafic dykes in the Southwest Fujian
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Fig.5 K,0+Na,O vs. SiO, diagram (a), K,O vs. SiO, diagram (b) for mafic dykes from Southwest Fujian
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Fig.6 Hark diagrams for the mafic dykes from Southwest Fujian
HEAUK R E B 51 A Zou er al.(2000) s Ho ez al.(2003) s Li ez al.(2015) s 8 4 59 (2015) . w4k 2 I % ik 5 51 F1 AL 2% 21 (2001) 5 Li et al.
(2003) ; Wang et al.(2005)

L7 I VY g R B A e e R A B 2 ] () 5 Bl JT R W [ (b)
Fig.7 Chondrite-normalized rare earth element patterns (a) and MORB -normalized trace element diagram (b) for the mafic
dykes from Southwest Fujian
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Fig.9 Th/Yb vs.Ce/Nband La/Yb vs.Ti/(Yb>X1 000) discriminant diagrams of the mafic dykes from Southwest Fujian
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(183~419 pg/g) .ANb ( —0.022~0.093, F ¥ {H Ny
0.058 ) ff ¥ 7% 7€ E-MORB % > i w§ N , & A
E-MORB H Bk fb S FFAE . PR IL 8] 7 R 35 1 2 355 19
PRI A AR T BE 5 E-MORB AR

DI A i N R 2 B A NI S W= g £
E-MORB # [, [ 7§ 5 &4 25 55 0% 5T Bl 9 5%
V2 T 1 R b ) et 5 5 S, AT A ALY Hh R Ak
SEREAE HE DU PR A VR XA AR ALY T L L A A
WA LR A (E-MORB) B B AT 5 i b i (DM)
55 4 Mg (EM) IR A (Niu ez al., 2002 ; Donnelly
et al.,2004) B I T Hh 8 52 AR FIIE A o 4 Hh e
(Donnelly ez al.,2004) AR i 2K ¥ M 5¢ 75996 25 JE 1
B 18 A A = B W% %A (Hirschmann and Stolper,
1996) | J&- T M B bl 4 o & A AR A 7 284 R A B
AL — A ZL B, HB B A b s b I 43 il B
B (Dilek, 2006 ) 45 . B v Az ARl APV M Ry 22 10
AR, Bl T E R R AR A A B g B R T B
TR R b 8 AL, P 7 L 0 RO 1) & 1R
% B A T 8 Nb . Ta. Ti i Bk 1L 2% 45 1F (Zhou

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

et al.,2006) , 1 Sk My i A5 2 8] P R 35 A 55 19 R
IX. . ) P4 R Lk A 5 Y Zr/Nb P 7% 78 8 KV E
EE XA (EPR.E-MORB)JEEN (F£1),% 1
R HAL TR X LEB & TARKFENE LTS
Z A (Shimizu ez al.,2016) , F B HIE X L EPR(E
-MORB) S B 5 4 . % 1 BoR FE A 5% 1 La/Nb K/
Nb . Th/Nb [ {85 W] AR T RO, HoAth T R 2
TR DY B L {H Y8 B (Plank and Ludden,
1992) , Ul B M A B R XA KV M2 5
] P4 g AL ME A BE 55 T 5 A SroNd [E] A 4 IE
(ena (1) =—0.9~4.0), 2 Bt FHIR X AFAE R DR
Wz 5ER.

H A AR LUK, KOF AR B 5 22 ) NW AR b T v
] 2R T 0 R i B e 22 R R b A R R R T TR
N\ b P A b e R A TR A s R
P A A AR 0 RO S R A b i 22 A A L T B
H A E-MORB #h 3k {27 ¢ 1F (9 & 48 Hb 1% %4 (Niu
et al.,2002) , 11 B 25 HXC U Rl M 5 B 1 TR K 4 b
53 A 4l D T R 4 PR K A A e L T
BT B A E-MORB 45 1iF (1 8] 76 7 3% 1 7 5% I iR
I
44 HMEEX

i) P4 g b X2 R U AR B — 4, S R
AU Ak T[] — R Ml 4y 3 75 5% W L TR VY R AR B AR
W Zr/Y WA TE 3.23~4.01 Z 6] 254k, 5 7 T AN
P 3 R B RRAE . AE Ze/Y — Zr B R S Ab T 2
B XA MR N LA L B larh, FE 5B AE
PNTEDR BT = E SN SRt RE S < A vy R A
b H AR E X A R THXRE+
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Fig.10 Nb/Yb discriminant diagrams for mafic dykes from Southwest Fujian
[ a.bJKE 5] [ Pearce(2008) ; ¥l c~h K ¥ 5] [ Green(2006) ; Maurice ez al.(2012)

B2 P L BE 2 R XA, s DA B X R ) AR
R XA RN X A R K e
SANE /PN | i W = RN G R R R S i
GEORAPIIE L BOA XN 255 I 2R BER B AR R

2R A R E e, (1) >0 80 5 Sl 7 ¥ IR
FR) P A B (25 kB 25, 1997 5 Xie et al., 2006 ; H 4
A, 2009) , K A A B R AR OC K iR, 5 1E 7Y R R
FEBEAAH ] DX 8. PR, 25 6 1) 7 R R e 0 AR B

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 1 Comparison of trace element ratios for different end-members and the Late Mesozoic mafic dykes from the Southwest Fujian

ccC PM N-MORB 0OIB REVURY EPR(E-MORB) A3

Zr/Nb 10.7 15.7 31.8 5.8 7.07~40.5 (11.5) 1.99~21.6 (5.70) 12.3~16.8 (14.5)
La/Nb 1.58 0.96 1.07 0.77 1.81~4.32(2.63) 0.49~0.95 (0.61) 1.12~1.71 (1.36)
Ba/Nb 30.8 9.8 2.7 7.29 10.8~511 (68.2) 4.77~8.57 (6.01) 9.8~41.5(22.5)
Rb/Nb 4.12 0.89 0.24 0.65 4.43~10.5 (7.05) 0.39~0.81 (0.53) 0.87~12.1 (5.31)

K/Nb 1870 351 258 250 1308~2 866 (1 726) 129~422 (210) 230~1 278 (672)
Th/Nb 0.45 0.12 0.052 0.083 0.21~1.44 (0.67) 0.058~0.085 (0.072) 0.15~0.39 (0.24)
Th/La 0.28 0.12 0.048 0.11 0.15~0.53 (0.26) 0.069~0.149 (0.12) 0.12~0.23 (0.17)
Ba/La 19.5 10.2 2.52 9.46 10.6~141 (25.8) 5.81~12.5 (9.96) 7.44~31.5(15.9)
Ba/Th 68.7 82.2 52.5 87.5 14.8~554 (100) 65.9~131 (83.6) 47.6~198 (90.9)

H:: CC (KB H5E)5] 1 Wedepohl(1995); PM.N-MORB ,OIB 5] [ Sun and McDonough(1989); K UL 3] [ Plank and Ludden(1992);

EPR(Z K- i )51 Shimizu et al.(2016); 46 5 N R 34 {H .

P11 [ PR REE A 5% Y/15—La/10—Nb/8(a) \HI/3— Th— Ta(b). Th/Zr— Nb/Zr(c)¥ it J| 5] [l fi#
Fig.11 Y/15—1La/10—Nb/8 (a) and Hf/3—Th—Ta (b) and Nb/Zr— Th/Zr (c) tectonic setting discriminants diagrams for

mafic dykes from Southwest Fujian

N-MORB.N B K # dh % 2 i 4 s E-MOEB.E B R ¥ i 2 b s s WPA LR B PE 208 2 s CABL A5 B 1k 20 50 5 TAB. B 3R 5E 20 ik 4 5
BABB. UG 7 X R A s WPB RN LR T N-MORB. I . Bl g S 90 A5 I B O KA s I KRR N LB s X s IV .
Bk 4 40 B i % S AR B BE 2B IV, KRR B aK K a5 IV, KB AL 23 X VL g Bk X 38 I aJi§ 5] 1 Cabanis and Lecolle

(1989); I bIEE 5 B Wood(1980) ; & ¢ JiE 5| E #hF B % (2003)

PR 58 00 b 3K A 2 RRAE , 0 28 ) 501 OB T R B r
KT 1) fili P9 A0 T 44 A T ) 3 R R

i) P4 e BE 1 A 4% JC Nb . Ta  Tifi 5%, Sr-Nd [A]
AL 2R 2H B 55 75 B, 55 P S e A2 AR HTIE iy
IR TE BB WL LY, 26 W 1) 7Y e A T AR
55 OROF- P A S A0 o 52 ARG A b s AR IX IR A L
FEOC A ) VY R O R U R T R — ), R U i
I BT BN S R R 3 A S R b Bl 4 L
R, AL R E-W G, 15 R B R AR I (0 R
177 ] K3 SN ] (B 48 5545, 2009 ) . R U4 48 48 e ke
T 15 B0 5T JE A A B IR (Sun ez al., 20055
Song et al.,2017) ,E-W [ B J& & £ [ f B T 46/ ,
FiLJE 5 B T B BHL A 1 B o AR ARy 1 7 Al e

(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

NW ] PR 7 ofr , 5 B80T 4 1] 1 04 1l DX Al R o
A B 6T B, 55 R G L A 0 R R
P 2 S A R AR R R S A 4 Y S O P B )
W itE (B 2Rl — W — [ PO R ) B M 2 TT , JE i 2R
SO R B (18 12) . M R o B3R I Sy 0 Pl 1 ) o
A R S ) AR TR S AR R e ) 5 Al
o ECRE R KRR A BT S ]
FE BT B LI T R AL 1 s Bl kR O SR
P SR AR A R T AR T A ]
BL—rh R % 11 (190~170 Ma) 1 7 08 75 Be b T
Pk 2L 0 TR R JE AR A R 1, R E
B R 3 K1 (Li et al., 2003 5 35 54 45, 2004 ;
Cen et al., 2016 ) F1 5 ¥ %5 55 (Zhang ez al., 2018).
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Fig.12 Geotectonic evolution model of mafic dyke formation in Southwest Fujian

H— B PR 2 [ R R R LT A AR 3R S B
I E A A B b R A B S 3 LS A R 2 A
(9 45 0, 320 W 1 N T RT3 B850 3% B K i i %
B R A B B, BF R Ry AR (R B R — B
Bros IR 0 A P A R A s B (Wang er al.,
2013,2016) ; 7 U4 b X 5% A 1 0% 0y S5 i A 1 2ok
HKA S HE X B TR AR KA (Jia er al., 20205 Liu
et al.,2020) , & WY rfr — W Ok 2 {H g 0 1l DX 4 T % T
S EMHERZENT ST (Liuet al.,2020). 1 —
P 2t R SF 3 B S R b B R, T R OT AL 1
WG PG S, R A M X KRR e R B 7
25 M, P fE i AR ON R B A b AT RE B R
410, B P 0 0y 5 A SR TR O X
JB 3K TG 0% BE i B 0k 3 HURE 1) 3k M A P Bl
Hby 7 W) 5 FR A3 445 Rl JE B 0 ok 9 2 AU B AR LAY S
A TR AR B (Li et al., 2007 3 Jia et al., 2020 ;
Liu ez al.,2020). (1 LK, KV FEHREE NW 4}
T R ABE PR FF o, DR g 0 e DX 4 7 R 5 Y R
AR BHL P S SOV AR A B O bR X R
B MR 52 AN — W R A i 5L T 1R R A
FT R T g Y T SR SR A R AR
B R VEDUAR W) AR AR Jr i, 55 75 400 e e O S 5 &
A ARAE L T8 B e 4 b 21 4 . B A 2T P b
Frseom 20 1WA s 2 23 R Bl 2 00 Pl g -
Fh 2 R AT A s LR B A E-MORB R#1E 1
LT A I (B 12) . Bl Tl KT ¥ Al B 22 41 o A
M R B JE 4, A b R B ERObR o R B AR L —
i — [ VY R ) T R A, B A R T AR
FH P[] 2R 326 2858, a0 AR AL Y 140 Ma Bk 3 555

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

(A Wk AR AR, 1997) , BB 5E X 1E VS R OB R
117.4 Ma I FE PR A 5% b, o b 2B AR OB e 08 1)
8 AT BELRS T A PR AR R DR e, S 4R X
FEART oh 3R b AR 25 R W N AN — B, 4 4
FI) 7 14 b X A AR R B T R AL PR e AR A A, S 3
E-MORB % & 5 1 5 A7 092 0. i 4K P8l Mg
AR5 22 LI R T A B R 29 117 Ma h
[ 7R e &8 A A= — A AR T, B E-MORB b 35k
b2 R A 1 2R T A S Pk 2R AR Y B T 1)
VG R A R

5 #ig

3 A F o) P P R A R A
A U-Pb AR 2% o0 2 Hh Bk 4k 2% F1 [R) 2 K H BR b 2F
5T, B LR IR

(1) [ 7Y B 3 M B &5 A U-PbAEIE o 117.4+
3.8 Ma, J& T 1 [ 7R B 0 L 1 2 e 06 40 O ki v vk —
il P9 40 B A% B BE A S 2K TR B R

(2) 8] VG g 3 125 i v — IR0 A A &R 51 B
B EEMm LR, S 4 Rb.Ba UMK KT %
A ICE,JENb Ta Ml Ti i 5 5 (19 M BRfL 22 R AE 5
0 Ak i R v R 52 B W G e R Y A B

(3)Sr-Nd [l 3 & F1 76 2 bR fb 2% WF 5% & B, i)
VU SR e R X B R KR
(E-MORB)$IE . 45 & v [ 7R pg 5 i b A= AR K
T Ak A R A I T EW ) R R A A
B BELRS , S B0 A P AR H AR b T R 1 AR
A TFHEREE X kAR Mo g2 A
— B R A A B S B G, R A R T S B AR R
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1, U Pl b 7 R 4% AR 7 R b T A T
UUB) 1 b e A0 43 il T 18T 1) VG ) e
B R IR A

B HIN AR T AR R R AE R
MHEAAER IR AEEFEIRIFXA LHF
B LASHIRFTERBARF(AR)XL
AR A R F R RB R R LT T AR 6
PB4 FARAR BB AZEL, SRR E
B TR A HE BB B M E

W& LM R A F F M (hitp: //www. earth—

science.net ) .
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