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Abstract The diabases from Wencheng in Zhejiang Province and Yongtai in Fujian Province that intrude into the Late Mesozoic
intermediate-felsic volcanic rocks in SE China were formed at 90 ~94Ma under an extensional setting. These rocks are calc-alkaline
with a SiO, range of 48.61% ~ 55.54% , a Na,O range of 1.98% ~ 3.89% and a K,O range of 0.28% ~ 2.26% . Fractional
crystallization of predominant mafic minerals (e. g , olivine and pyroxene) and subordinate plagioclase and accessory minerals was
responsible for the major and trace element variations. They are characterized by arc-like trace element features with large ion lithophile
element (LILE, e. g, Ba and Th) and light REE (LREE) enrichments and high field strength element ( HFSE) deletions and
radiogenic Sr and nonradiogenic Nd isotopic compositions (¥ Sr/** Sr(i) =0.7080 ~0.7097, &y, (t) = =7.7 ~ = 3.4 for the
Wencheng diabases;* Sr/%Sr(i) =0.7061 ~0.7062, gy, (1) = —1.2 ~ +0.5 for the Yongtai diabases). All these features were
quite different from those mafic magmas derived from asthenosphere. However, neither crustal contamination and/or assimilation via
fractional crystallization nor magma mixing processes could well explain the observed elemental and isotopic variations in these rocks.
By contrast, the combined geochemical data suggest that these diabases were formed through different proportional mixing between an
enriched lithosphere component and the underlying asthenosphere under an extensional regime throughout the SE China continent. The
Wencheng diabases with more evolved Sr-Nd isotopic compositions were derived from such a mixed source containing a higher
proportion of enriched component, whereas the asthenosphere component was greater in the melting source for the Yongtai diabases to
account for their less evolved Sr-Nd isotope signatures.
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Fig. 1  Simplified geological maps showing the distribution of
Late Mesozoic diabases in Zhejiang and Fujian provinces

(a)-A simplified geological map of the study area; (b)-Distribution of
Late Mesozoic diabases from the Wencheng area; (c¢)-Distribution of Late

Mesozoic diabases in the Yongtai area
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Fig. 2 Whole-rock * Ar/* Ar age spectra and inverse isochrons of Late Mesozoic diabases in Zhejiang and Fujian provinces
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Table 1 ~ Ar-Ar dating results of Late Mesozoic diabases from Zhejiang and Fujian provinces
BIE(C)  PAra)  TAr(ca)  PAr(e)  PArk) “Ar(r) Agex2s  PAx(r)  PAn(k) K/Ca +20
(Ma) (%) (%)
700 0. 00021 0. 00448 0. 00000 0. 00288 0.02135 67.61 £4.33 25.39 1.27 0.361 £ 0.063
780 0. 00027 0. 01088 0. 00000 0. 00670 0.06316  85.52 £2.48 43.77 2.96 0.346 + 0.050
820 0. 00022 0.01171 0. 00000 0. 00635 0. 05891 84.22 +2.96 47.78 2.80 0.305 £ 0. 047
860 0. 00020 0.02182 0. 00000 0.01247 0. 13119 95.21 £1.08 68. 74 5.50 0.321 £ 0. 045
900 0. 00009 0. 00983 0. 00000 0. 00671 0.07101 95.71 £1.35 71. 69 2.96 0.384 + 0.059
950 0. 00011 0.01912 0. 00000 0. 02235 0.23413  94.80 £0. 62 87.56 9.86 0.657 + 0.098
980 0. 00005 0. 00923 0. 00000 0. 01056 0. 11041 94. 66 +0.93 87.16 4. 66 0.643 + 0. 091
1020 0. 00015 0. 02354 0. 00000 0.02149 0.22395  94.33 +0.71 83.49 9.48 0.513 + 0.070
1060 0. 00010 0.01882 0. 00000 0.01952 0. 20287 94.09 0. 68 86. 85 8.61 0.583 £ 0.085
1100 0. 00010 0.01430 0. 00000 0.02174 0. 22601 94.10 £0. 54 88.03 9.59 0.854 + 0. 127
1150 0. 00024 0.03791 0. 00000 0. 03568 0.36973 93.82 +£0. 60 83.99 15.73 0.529 £ 0.072
1200 0. 00028 0. 06250 0. 00000 0.02718 0. 28289 94.21 £0. 81 77.35 11.98 0.244 + 0.033
1250 0. 00018 0. 05746 0. 00000 0.01915 0.20010 94.58 £0. 88 78.73 8. 44 0. 187 = 0.026
1300 0. 00005 0.02423 0. 00000 0. 00458 0. 04749 93.82 1. 64 76.43 2.02 0.106 £ 0.015
1400 0. 00010 0. 04062 0. 00000 0. 00943 0. 09845 94.54 £1. 18 77. 66 4.16 0.130 + 0.018
40 39

HECC) B Ar(a) 7 Ar(ca) BAr(el) ¥ Ar(k) O Ar(r) A%‘IVIZ§U (“O/r,n(;) ?(;0(;() K/Ca£20
700 0. 00008 0. 00423 0. 00000 0. 00070 0.00591  78.17 £12.02  21.04 1.21 0.093 + 0.022
780 0. 00020 0. 01461 0. 00001 0. 00291 0.02218  70.66 +5.47 27.47 5.04 0.112 + 0.015
830 0. 00012 0.01483 0. 00000 0. 00267 0. 02436 84.19 +4.26 41.75 4.63 0.101 £ 0.014
880 0. 00006 0. 02210 0. 00000 0. 00367 0. 03578 89.74 +2.37 67. 10 6. 37 0.093 £ 0.013
930 0. 00004 0. 02092 0. 00000 0. 00399 0. 03968 91.51 £1.74 78.57 6.92 0.107 £ 0.015
970 0. 00004 0. 01205 0. 00000 0.00316 0.03116  90.76 £1.97 74.38 5.48 0. 147 + 0. 021
1010 0. 00008 0.01010 0. 00000 0.00414 0.03964  88.38 £2.56 64. 06 7.16 0.230 + 0.039
1050 0. 00006 0.01135 0. 00000 0. 00494 0.04882 91.04 £1.54 73.01 8.56 0.244 + 0.037
1090 0. 00005 0. 01602 0. 00001 0. 00577 0. 05706 91.15 £1.60 79.74 9.99 0.202 + 0.030
1130 0. 00006 0.02412 0. 00002 0. 00659 0. 06363 89.02 +1. 66 77. 14 11.41 0.153 + 0.022
1170 0. 00008 0. 03780 0. 00003 0. 00580 0. 05571 88.62 +1.42 70. 16 10. 04 0.086 + 0.012
1220 0. 00014 0. 08822 0. 00004 0. 00690 0. 06704 89.54 +2.22 62.19 11.96 0. 044 = 0. 006
1300 0. 00013 0. 08526 0. 00001 0. 00464 0. 04481 89. 11 +2.89 54.16 8.03 0.031 £ 0.004
1400 0. 00006 0. 02528 0. 00000 0. 00185 0.01810 90. 17 £3. 89 51.98 3.20 0.041 = 0. 006

4  Ar-Ar R4

M 2 FiZR 1 ATLAE H SOSESeE (03WCH-32) AR
FELP Ar Z2FUEGR 90% L |, FEAE RS S 94. 36 + 0. 96Ma,
5 R IRAR IS 93. 85 £ 1. 11Ma 7RI 225 BN —3, A
HAE"™ Av/* Ar R0 R 41RL R 303.5 +3. 03, 7EiR 215 [ Y
SR A/ A — B, % 4R SR K Y A A I 2 94Ma,
WK TRIFLEE (03YT-31) AR F 5™ Ar BB 90%
PI_b, FEAE#4 4 90. 02 + 1. 13Ma, 5 7 25 B 2R AR FE 4R 5 91. 18
+2.07Ma 7EIR 2 W HE N —3, ~90Ma [ Ar-Ar FPAE LR
T IRAEGE T B R

T I VR 455 5 AR 1 90 ~ 94Ma, it i T-ZE ik 4845 (1997) 4%
AR AR 4 IRE BRI IS S Y BRI B

5 HERIEFIFIE
ERTRBE
T T 27 T TSR R 2R B M

5.1

A3, Si0, 2y 48.61 ~55.54% ( Fo7K 100% 45 4k &
1) ,Ti0, =1.41% ~2.04% ,Na,0 =1.98% ~3.89% ,K,0 =
0.28% ~2.26% ,Mg0 =4.08% ~5.32% (32)., 7 TAS &
Fil Si0,-K, O [ F B 2 AN SCSCRE i A5 78 A5 B X I8 ( PR
3) ., 1E Harker [&] |, 3 6 2 2 Ik B Si0, #9541, MgO |
FeO" .Ca0 AL O, \TiO, HI P,0; BIFEAR, S b T — 5 L)% 1
BERKIH 1 RHC T RV Bk BB K A 1 B 4%
I o AT R PR A ) 7 1 B R AR S (K
BIIAE, 20045 T AR, 20025 55/ H 4, 2003) AR SO AR
ERE AT MgO (5 Mg" =41 ~48) fl 5 FeO' [ TiO,
FHIE(E 4)

5.2 HERTERHE

SCHLKE £ 4+ Y REE 34 143 x 107° ~ 193 x 10°°, (La/
Yb)y=9.0x107° ~13.5,Eu/Eu’ = 0.80 ~0. 90, jik ZE M 4
ASREE =113 x107° ~127 x107°, (La/Yb) y =5.9 ~9.7,
EwEu” =0.88 ~0.97 ($2), W& 5 LREE &4 14 il
B Eu 3558 (B 5) R REn T —EBENRHK A
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Fig.3 Si0,-K,0 + Na,O0 (a, after Middlemost, 1994 ) and Si0,-K,0 diagrams (b, after Morrison, 1980) of Late Mesozoic

diabases in Zhejiang and Fujian provinces

The shaded areas represent the compositional ranges of diabases (hollow circles) from the western Fujian, Jiangxi and Hainan islands ( Zhang et al. ,

2004 ; Xie et al. , 2002; Ge et al. , 2003)

IELEER ;5 MgO FeO" B2 fb—3 A MR ITE Co,
V 5 8i0, 2HMAHKIKER, M Sr W5 Al O, Na,O (19251635l
(F4), MEITEWMEEIN ) LILE (40 Ba,Th) Al LREE
w4 HFSE JUEF 4 AR, 5 584t i A ) 79 38 40 i 4%
FAERL (E16) o X Fh i o0 2 RRAE 7] BE 2 7 T b 18 25
(4n MORB &% OIB #1530 ) 2 WAz IR YL i 45 L, i 2 &
B P b 3 e 2 A R A A R U X TR AV
FTEL,

5.3 Sr-Nd F{r=AEmK

SO SR A B 1o BT G DRL S RV S A IR Nd ] 7
ZH Y St/ Sr (i) =0.7080 ~0.7097, &y, (t) = =7.7 ~
-3.4 (F3), 5 RS K (81Ma) AL (E/NF %,
2003) , 5 X3 VL X ERBTZ LA (29 110Ma) iy [R]fir
ZH AL (Y S/ Sr(i) =0.7083 ~0.7086, &y (t) =
-6.0~ =3.7, %%, 2007) ; fH K B MEGE BA &k
SRR S A2 RUERRL B A A9 Nd [ {57 2 2, How 3™ S/
%8r(i) =0.7061 ~0. 7062, 2y, (1) AfLTE = 1.2 ~ +0.5 Z[d]
(£3) o XECRFAE R W] g 6 A AR [R] b DX R 25 ik i)
Sr-Nd [R] 3 22 4 BLATAF 22 5% , {ELARAS [R] T 30 5 0 P 10 )
BERRIA SR o 3K P AR 8 Ak 19 Sr-Nd [7] 457 25 4 R AIF . 185
IRTEA SR AL B R X e 2 ol B S R 2 5,

6 r AR E

6.1 HELERIER

e IR AR, PG PRI AR L8 F = 4
FERRPE RV A A, 5 AR 2 | 0 PR AR A DL B K ikl
FARL M SIS RS A R (XA, 24 81Ma) 1§,
HALES A WARET R R TR (/N H 4%, 2003 ; 2=k 4E

e, 1997) , WA HINTIR) MeO il M H 771 B 34 47 26T
AR 26 7 T 4 85 45 W T, 1 MgO  FeO™ , Co V45 i
Si0, TR S0 S MR (IS 7758 b 6045
B A s AT BE 48 5% 1 38 Bu 50529, L a0, CaO/
ALLO, i Si0, A LA WG, 1R K i 72— s
FER 43 B S JELRS 5 2 MO (JR14) S5 L
92 KRS 0 1 T R R ) (MO 775
ERBHCA WIS S5 R

6.2 MFTASERER

T ) At 4D R 2 e IOK T 7 M ) A B R PR Se A
BRI B Nd 1 78 350 625 40 AT B LR IX i e 3 Ak i
B ZE| T e iR REER .. BT L s A m K0/
TiO, K,0/P,0; WS , A — H &l 52 iRy e, 4
FEH M K,0/Ti0, K,0/P,0; HAHZKE SiO, 3 i 4 1
Fn. BRI, W HE MR 48 54 1) K, 0/Ti0, K, 0/P,05 5 Si0, Z i
A BRIEACKR (WE Ta, b) , RBLAKZ 7R
AT REEAN T, 0 SR 3 S W 2 25 1 52 37 2 Hh se TR Ve
HIRZM , A Tl RERTR YL R R ibae s A (LCC)

O W5 B8 (Wang et al. , 2003, 2005; Z 4t %,
2007 ) , X3 1 4yl 5 R A AE OIB B ST R -[A] i R AR Y
LR, AT FR AT AARAE (1 OTB 1 2 5 5 Fi AR SC B
g (1) FHRCARY St/ () BURESL (YT-32) 43 51 4% 2 Hi i >fe V5
FHRIHTC, FEE R IR A A A A S TR e e A AR
B (SR 4) . BRI RR (B 8a, b) , LB A
FRCR SR 7K 7 1 DXV S 5 1Y) Sr-Nd ] 43 25 4 R0 ok LA OIB
FHAZET e IR E R, 55— im, DL YT-32 2y
AR L A A3 T ER A 20% ~50% 1) LCC ¥ i A4 nf
RETE SRR S, Ak v ) T M52 40 S 4 43 i A K LA ks 31
POVA (Guo et al. , 2007) o ZfLl i, PIAHIL X A M R
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x4 HEEEZRE Sr-Nd B EEBSH
Table 4 Modeling parameters for Sr-Nd isotopic compositions of

Late Mesozoic diabase in Zhejiang and Fujian provinces

WEIGALY  Sr(x107°) Nd( x107%) 3Sr/%08r(i)  ena(1)
OIB %X i 20 1.2 0.7035 +9
OIB X4 660 38.5 0.7035 +9

EM2 50 3 0.712 -13
LCC 230 50 0.712 -12

L LCC 3k B HIAME T FRA (1998) ;OIB X4 Fl EM2 g Sr-
Nd [alfi & 4 g Wang et al. (2003, 2005) , EM2 $%ICHY Sr
N A Al THE , KRB TR 2.5 1%, K
¥k H ( Sun and McDonough, 1989)
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Fig.4 Harker diagrams of of Late Mesozoic diabases in Zhejiang
and Fujian provinces

The data of the shaded areas are the same as those in Fig. 3
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KAJRESN OIB BUA S 4 AFC AEFHIES R (B 8¢) . HA Y
[FIACAE R 2R AN 5 B 45 Rl 22 22 L {H v = 0. 45 B, SR AR A 1k
SBUCF 3500 5% ~20% F140% ~ 50% B A e 8L 4 H 1T
WLEZ 2 1y SC R RN K ZR M 2 1 Sr-Nd. )37 2% 28 B, 4t i 1
BRI LB T T B 2 R I, T 2 E AT LR Y
BERRBUER o 25 LR FRATIA S STRUFN 7 78 1l X B rp A= AR
WS 2 IR Y B AFC B2 W] LA Z W, S5 AT A A N
I AL A 32 7 TR eV T S e AR R A R A 4518
AH—2 (EIWT4E, 2001)

6.3 FBERESIER

S S 5 T R AR R bR b 2= R AR A AL B I &R
BRUE XA RS R B A B 45 R b SE iR L Bl AFC
B AT AR T SR R VR A P FH BSOS [ U DX TR FH A 45
R PiHRESEE La/Nb 5 ey, (1) FAHSE, 5% S/ Se(i) IUIE
X (K 9a, b) , REOX LA XX RWEF A 3 F. (1) A
WIRAVER , tbin OIB + SRR MR PR35 (2) MR YER/
AFC 35 F1(3) WX IR A, Hobh — 35 00 B & La/Nb,
TSt/ Sr(1) FMIK ey, (1) , U1 555 A0 Pl e 5 1 53 — 3 o U
1% La/Nb 5 ey, (1) FMES Sr/%Sr(i) , U4t Bl e

M ena (1) JRUR M8 25 IR A 52 IR 09 8 B 1 Sr-Nd
IR IRTE A TR R A SO R B 1/8e-" S/% Se (1) i
AHIE 1/ Nd-ey, (1) B IEFAR SC A4, SR T SR AR 28 ME SR A
FEA RIME LGN (K 8a, b) , HILUCHAEKIRS
- AR 42 T T 8] 7 o 25 ok i R F ) PR 22, i S5 R AT T 411
WS 31 S — R 2 VK 5 R Pk L [B A 22 1) Sy AR 4 A 2k
0.

FF FIRITIS AT, OB 78 M X i H A AR VSR A
Jik ) Se-Nd [F]{7 28 21 AR 32 B2 4k 2R T 25 0 il U XA TR or 25
A

6.4 AERKX

Wang et al. (2003, 2005) X475 4 R Rl i rp A AUEE
BRBUA AT IR SE U TR B AR ST EM2 B 25 A1
Pl st . FRATTAS IR A5 (M 4% 5 i 7R 1) LILE F1 LREE &
45 HFSE 75 5t % i 70 2 7 M1 A 165 7~ L4 o U1 Xt 06 <2 )
TEEEN.

A R 2 5 KB X R IR U T A =R
(1) Sk AEGRE (s ) MG IR AE 2 A A b e i &
IR YeVER (Wilson and Downes, 1991 ; Arndt et al. , 1993) ;
(2) WEVR ORI T R blA A R e (9975 Al 00 P 3= 24
M3 23 4 fib B9 PR ( Gallagher and Hawkesworth, 1992 ;
Hooper and Hawkesworth, 1993; Hawkesworth et al. , 1995;
Rogers et al. , 1995) ; (3 ) & 47 R VS -5 400 Bl [ s A= 38 43
EEVER] (Macdonald et al. , 2001) , Ormerod et al. (1988)
KA Ze/Ba LUAE AT FH T H0 W5 DXART i 2 43 1) 22 B 4R A, Zn/
Ba>0.2 fEHE T OIB PEFT, ASUMECAR) Zr/Ba= 0. 14
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Fig.7 Si0, vs. K,0/TiO,, K,0/P,05 plots of Late

Mesozoic diabases in Zhejiang and Fujian provinces

The data of the shaded areas are the same as in Fig. 3
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Fig.8 Sr-Nd isotope compositions of Late Mesozoic diabases in Zhejiang and Fujian provinces

The calculation parameters in the modeling are listed in Table 4
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