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Abstract: The forth unit of the Daguding Group in central Jiangxi Province consists of intermediate to basic volcanic rocks in the
Shengyuan basin and adjacent areas. Our systematic study of petrology and geochemistry of this unit identifies that these rocks belong
to typical interplate shoshonitic volcanic rock series, which are characterized by high contents of total alkali and K,0, low contents
of TiO, and iron, and an enrichment of the LREE and LILE elements. The Rb—Sr isochron age of the shoshonite series is (138 + 8.8)
Ma, with distinctively high initial Sr isotopic ratios; intermediate initial Nd isotopic ratios and enriched radiogenic Ph. In addition,
the shoshonite series shows a remarkable Dupal anomaly (A7/4Pb=14~19.6 with an average value of 16; A8/4Ph=70.5~97 with
an average value of 89.2; ASr=121.5~161.8 with an average value of 136.3). The correlations of Sr—Nd, Sr—Ph, Nd—Pb and Ph—Pb
isotopes imply a mixing source of the depleted mantle (DM) endmember and the lithosphere enriched mantle (LEM) endmember.

According to the two-component (Sr—Nd) mixing equation, the source of the shoshonite series is composed of about 37% DM

WFEH: 2011-10-08; fEEIEHH: 2011-11-25
EETA: PEE TSR+ R H (20066026 ) %)
EERN: BB, B, 1955448, BlEEZ, e El; E-mail: wujungi@nju.edu.cn



480 5O

Bt e 4

174 4 W

endmenber and 63% LEM endmember. The existence of the early Cretaceous shoshonitic volcanic rock series in central Jiangxi

Province suggests an important episode of extension in South China during the late Yanshanian period.
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First author: Wu Junqi, Associate Professor; E-mail: wujunqi@nju.edu.cn

s Z LA Z 51 ( Shoshonite Series ) A 471 &
— B TR E M T I PR . A MR E A
FHMERACFRAE, JFH 5Cu, AuSES R 1
MXRFUIEMh (5) ke R, &
B0ZAERIWTSE, WO ZORUS R la Bk E br
FAEREIAN N — B 5 R ) & R 55
S ST Kl s 404 ( Morrison, 1980; Condie,
1975; Liegeois et al., 1998; Sun and Stern.,
2001; Peccerillo, 2001) , B RS 5 R
YERWHTE R A, X E Rl s e sl
FEI NS R 2 R0

65 TP R A T A B — S Y
PR L A o AR T Ay A A RS IR 2
FISCTR A W R 20— 9 i kb s Rz, H
TS R DU A PR B (58 ) PE 5. ATA
HAESIO, E ik Erp (Jk) PEkiligE 4 il
HCGKIR, 1999a) o XEHR () PEKIlrar
AateELIE B, ML ER TUMRME, MHYS
FIECIRAH 55 — A P B i i B8O K L AN B3

SLAEAL RS . HIMAE (2001 ) XHEERG 23 B b
X H M KL B R G YA o Sk A A
5%, WHIN T 2 B X SRS ZOH A R 80 kil
HAETE . R4, Bp X xEd (3 ) Mkl
AR SN S B X A ARy I
TE A B 25 S 05 DX 2 45 ) RS AT o T IR AR
Ko NIL, AGERAAY . Atk R
FARTF-Br, iR b 5 20— A VT X
JlZE R MR RN ZOH S &R, L R R T
PRIT o XRHIF T 12 b DX 0™ FH B TR 4 3 1
EAEEZ L,
1 DRI o 5 o A 2Rk
L1 REHEES

WEFE XA F 4 T e A ma B D407
BRI — (R VLA M Al i U, TR E 441
WU KA N — AN L A (&
1) . Za &R BRI FRZ416 km®, HiZ0 F 5L
TR BT, Ml SR 5 2R, SR

B BFoT X A i P (9K R, 1999k )

Fig. 1 Tectonic map of central Jiangxi Province (modified after Zhang WanLiang, 1999b)
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Table 1 Chemical compositions (%), CIPW norms, and petrochemical parameters
of shoshonitic volcanic rocks from central Jiangxi Province
. . . SY05,6501% SK02* A/ SYOI—03  #fi /A
4;:; SY05 6501 SK02 . A SYO1 SY03 MQO9  MQI0 A P
T ML LA
Sio, 56.44 55.08 56.62 56.05 54.62 57.27 61.98 62.86 58.77 60.22 59.10
Ti0, 1.13 1.07 1.05 1.08 0.82 1.09 0.94 0.61 1.04 0.92 0.61
ALO, 18.30 16.19 16.36 16.95 18.11 17.54 17.12 15.19 17.65 16.88 17.79
Fe,0, 2.76 2.38 1.98 2.37 3.92 3.68 4.67 3.75 4.19 4.07 3.85
FeO 3.48 4.86 443 4.26 3.22 2.01 1.82 0.95 225 1.76 1.07
MnO 0.08 0.11 0.08 0.09 0.11 0.07 0.04 0.10 0.15 0.09 0.05
MgO 2.03 3.84 2.16 2.83 3.74 1.34 1.19 0.68 0.93 1.04 1.62
Ca0 2.78 5.63 5.09 4.50 5.68 2.64 1.47 3.52 5.32 3.24 3.58
Na,0 5.12 295 3.18 3.75 3.48 3.72 3.65 2.88 2.94 3.30 4.48
K,0 3.30 2.76 3.30 3.12 3.75 3.39 4.33 5.19 3.89 4.20 5.57
PO 0.33 0.31 0.37 0.34 0.47 0.33 0.23 0.22 0.31 0.27 0.37
LOI 3.89 0.00 0.00 0.00 2.09 6.63 2.40 4.10 2.25 3.85 1.90
Total 99.64 100.01 99.71 99.84  100.05  99.69 99.92 99.98
Q 5.10 9.10 10.05 7.82 2.96 16.34 19.69 19.11 14.40 17.15 3.01
Or 20.37 17.14 20.51 19.34 22.66 21.55 26.30 32.01 23.62 25.89 33.60
Ab 4525 26.23 28.30 33.28 29.68 33.86 31.74 25.44 25.56 29.13 38.70
An 12.15 23.94 21.69 21.09 23.46 11.77 5.95 13.77 24.12 14.93 12.23
Di 0.00 2.67 1.19 0.00 178 0.00 0.00 243 0.76 0.00 2.73
Hy 7.78 14.42 11.07 11.86 11.97 5.36 4.72 1.97 437 4.49 3.84
ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
o 4.85 242 2.81 3.29 4.19 3.14 3.25 3.14 2.83 3.09 6.07
DI 25.47 26.24 31.01 27.16 25.62 37.89 45.99 51.12 38.02 43.04 36.61
ALK 8.42 5.71 6.48 6.87 7.18 7.11 7.98 8.07 6.83 7.50 10.05
K/N 0.64 0.94 1.04 0.83 1.09 0.91 1.19 1.80 1.32 127 1.24
AQ 5.10 9.10 10.05 7.82 2.96 16.34 19.69 19.11 14.40 17.15 3.01
F 36.32 42.30 40.24 39.71 38.09 38.63 39.63 33.10 43.69 38.83 28.01
M 12.37 23.20 17.16 17.59 21.11 9.74 7.84 5.20 6.75 7.45 9.99
A 51.31 34.50 42.60 42.70 40.80 51.63 52.53 61.70 49.56 53.72 62.00

*RREBIESKITR (1999a) , Q, fi9%; Or, B A Ab, 84K A5 An, F5K A5 Di, B4 ; Hy, L0 4; OL A ; o, BESIER [ o=
( Na,0 + K,0) 27 ( Si0,-43) | ; DL 4548%L ( DI=q+or+ab+ne+le+kp ) 3 ALK = K,04Na,0; K/N=n (K,0) /n (Na,0) ; AQ=q-lc—ne—kal—ol;
F=f/ (f+m+a) x 100; M=m/ (f+m+a) x 100; A=a/ (f+m+a) x 100; f=FeO0+0.9Fe,0,; a=K,0 + Na,0; m=MgO,
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Table 2 Rare earth element trace element contents and parameters of the volcanic rocks from central Jiangxi Province

FE5 SY05 SYO1 SY03 MQ09 MQ10
Rb 78 104 117 166 116
Ba 2478 987 2252 893 930
Th 10.76 10.40 11.27 13.66 10.46
U 1.83 2.09 1.74 2.86 2.12
Pbh 13.86 10.87 18.97 20.06 17.77
Nb 15.19 14.09 13.51 11.74 12.00
Ta 0.90 0.85 0.78 0.80 0.68
Sr 348 226 231 222 568
Zr 217 189 236 209 181
Hf 6.06 5.45 6.64 5.99 4.95
Y 22.57 22.73 30.75 23.60 26.68
La 50.94 46.08 52.88 44.90 43.78
Ce 93.40 85.10 93.30 83.80 83.00
Pr 11.31 10.06 11.93 9.54 10.03
Nd 48.40 41.90 49.80 36.50 39.30
Sm 8.08 7.35 8.48 6.57 7.06
Eu 2.98 231 2.86 1.60 1.89
Gd 7.25 6.58 7.69 5.96 7.07
Th 0.95 0.90 1.09 0.80 0.97
Dy 4.96 4.98 5.79 4.60 5.29
Ho 0.96 0.94 1.18 0.86 1.01
Er 2.66 2.66 3.45 2.64 3.06
Tm 0.37 0.37 0.45 0.37 0.43
Yb 237 2.30 2.65 2.32 2.68
Lu 0.35 0.33 0.42 0.40 0.40
TREE 234.98 211.93 241.97 200.86 205.97
LREE 215.11 192.80 219.25 182.91 185.06
HREE 19.87 19.13 22.72 17.95 20.91
L/H 10.83 10.08 9.65 10.19 8.85
3, 1.17 1.00 1.06 0.77 0.81
La/Sm 6.30 6.27 6.24 6.83 6.20
Ce/Yh 39.41 37.00 35.21 36.12 30.97
Ta/Yh 0.38 0.37 0.29 0.34 0.25
Th/Yh 4.54 452 4.25 5.89 3.90
Nb/Y 0.67 0.62 0.44 0.50 0.45
Rb/Y 3.46 4.58 3.80 7.04 4.36
BRSBEOTE IR, SR 0 S G AR ElL 2) E%ot®E (Nb, Ta, Zr, Hf, Y, Ti)
TR TR R M R T8 i P b XA Z0HL A & B E g, o5 R HE iz e R F RN
KALEE R TT R A R AL R AR T o
1) 346% (K, Rb, Ba) HHPEICR 3) St R FRAIERIAR K, RitiZooR

(Th, U) SEEE, SilkhEiaiEiZzocR+ TEAS XM 2T A I P RS 5 40 A e sl
ERiE I qER RN 4) Ta/Yb-Ce/YbHITa/Yb-Th/YbEf# ( &9 )
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Table 3 Rb-Sr isotope compositions of the shoshonite series in central Jiangxi Province
e ik Rb (x 107) Sr(x 107) STRb/%Sr SSr/%Sr + 2 o 1.(1) A Sr 1/Sr Rb/Sr
SYOl  HMEXHLA 99.87 219.8 1334 0.713634 + 15 0.71102 136.3 0.00455 0.454
SY03  HA 110.6 2254 1.446 0.713938 + 12 0.71110 139.4 0.00444 0.490
SYOs  HMEXHLA 68.73 356.5 05674 0.712256 + 10 0.71114 122.6 0.00281 0.193
MQ9 Ereikey 179.2 206.1 2.563 0.716183 + 13 0711116 161.8 0.00485 0.869
MQ10  ZHA 102.5 589.4 0.5107 0.712145 + 14 0.71114 1215 0.00170 0.174
TE: SeFINL YA AR ¢ =138 Ma; L= [ (VSy*Sr) -0.7] x 10,
0.714
0.716 [~
0712~
[ ] [ ] '] [ ]
0714
2 <0.7101-
5
o1 =138 + 8.8Ma
. 1,=0.71111 0.708 =
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0.706 1 L1 | 1 1
0.710 | | | | | | 0.0 0.3 0.6
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Fig. 10 Rb-Sr isochron of the central Jiangxi shoshonite series
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DM: =5 i[RI AL E Fl (Song and Frey., 1989);
HIMU: &2 U PhEIH IR 7 BBl (Gerlach et al., 1988; Vidal et al.,
1984 ); EMI: &4E 1 BRI GE R (Cliff etal., 1991; Tuet
al.,1991 ) ; EMIT: &4 1 R 28 i3
(McCulluoch et a1.,1984; Hoernle et al.,1991 )

P12 b RO ZORLA N/ Nd-"'Se/*Sr [E1 i
Fig. 12 "Nd/"*Nd-YSt/*Sr diagrams of the central
Jiangxi shoshonite series
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EHIEH1085 Ma, ZNABAFERIE (1) AT
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JE M s A, AR AT GRS AR A e H e 5
REL e (RS 7 . 4R XRI (1999 ) 5, Kbk
Fo B g v —RERS K (51 Ga) A
RRPE (51 km) fRAFEE (HLIE ) 2H 55 0 1o 5T F
TCo DRIUL, ¥ v obth DCREONE 2CHH A D DX r i 4 i
1530 IR AT RE 5 e B 5T B K A e
AR HIAT G

b b XS XM A I Sm /N L R
0.166~0.183 (%4 ) , AL ER /N, FHE R
0.177, Sih7eE A H-F-41H0.195 (Taylor and
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Table 4 Sm—-Nd isotope compositions of the central Jiangxi shoshonite series

[z 253 A Sm (x 107) Nd (x 10-) 918m/ “Nd Nd/“Nd +2 & 0] 1,0 Loy Sm/Nd
SYOI B ZOH A 7.198 39.87 0.1075 0.512381 + 8 344 0512284 1106  0.181
SY03 Kotk 8.257 46.91 0.1028 0.512378 9 342 0512285 1063  0.176
SY05 S 2R 8.142 49.03 0.1014 0.512372+6 -3.51 0.512280 1058  0.166
MQ9 eiika 6.608 37.26 0.1076 0.512389 +9 -3.29 0512293 1095  0.177
MQ10 GHIH 6.981 38.05 0.1081 0.512400 = 6 -3.08 0512302 1085  0.183

Nd[E LR YA AR =138Ma; T3 ey, (1) BpbRITBISEUE N -

("'Sm/"™Nd ) py =0.2136,

("*Nd/"*Nd )y =0.513151

(Sm/M™NA ) uee=1967, ("™N) d/'"*Nd ) un=0.512638,



488

AL M

Jit

2L
S

174 4 W
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8/4Ph ) , 15 LA HuBRAL2A L
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R ENTE LR TR R A

2 ) E ( 206Pb/204Pb )i_ ( 207Pb/204Pb )lﬁ ( 206Pb/
*ph ) — (CP"Pb/Ph ) MK (E13A, 13B) |,
it TP b DO ZOML A B2 SR T AL ERE S %

2k (NHRL) bJr, RBOLEXEAH, 08
SERYRHIE

3) b XN XM S 09 A T/4Pb{E A
14.0~19.6 (FIJEK16) , A8/4Ph{H }70.5~97.0
(Y HM89.2, 35) , ASr{H N121.5~161.8
(CF¥MER136.3, #3) o #HE Dupal 5 # A7 1E
B R4 A7/4Pb>3, A8/4Pb>10F1 ASr>50
(Hart, 1984 ) , & XM 2001 A 6 e AP AE
Dupal 55 B9 FiR 4. LAl L, # b X R
SEAH R R X AFAE 143 MR B Dupal [R5 .
45 Pb-SrEMIRBERER

A AT . BRI R AR R 0 HbER fb 24
ik, AT LA U0 A B s MO 2R 1Y b 2 Y5
XAFAE, BEPH WX 2> HHEM T FRAIEM IT Y& b
WG, 16V Sr/*Sr= 2 Ph/ " PhAHCIE L, i
DX ARSE 2R 2 T o7 28 A A i 3 52 AR 7 P b
B s (DM ) FIEM I %) & 42 b s oo 2 ) (&
14) o XHEAEM 15 5 i oo % i o XA

x5 BRHREHMZXEERIIPPEMNEEBREXSH
Table 5 Pb isotopic compositions and related parameters of the central Jiangxi shoshonite series

s v ZZ‘ZPh/ 27p}y/ 208ply/ U Th Pb (°Ph/  (Ph/  (M8Ph/ AT/ A8/

Ph 204p}, 204p}, (x10)  (x10% (x10)  2%Ph) 204ph), 204, 4Ph 4Ph
SYOl M ZHE  18.3375 15.6328 38.6126 2.09 10.40 10.87 18.07 15.62 38.18 17.00 70.50
SY03  LHlA 18.1269 155959  38.6011 1.74 11.27 18.97 18.00 15.59 38.33 14.70 94.40
SY05 MM 18.2190 15.5953 38.7541 1.83 10.76 13.68 18.04 15.59 38.40 14.00 97.00
MQY  HHIE 184296  15.6733  38.8509 2.86 13.66 20.05 18.23 15.66 38.54 19.60 87.30
MQI0  ZHIE 18.4383 156283  38.9539 2.12 10.46 17.77 18.27 15.62 38.69 14.80 96.80

AT/4Pb= [ (*Pb/"Pb ) 44,-0.1084 (*Pb/™Ph ) 4u—13.4917 x 1005 A8/4Pb= [ (*Pb/*™Ph) ju—1.209 (**Pb/™Ph ) 4u—15.627 1 x 100; ]

FEER FUAEHE R A AR IR (138 M.
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16.0 [~ 1=138Ma
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41
B EMI+EMII

40—
:‘i 391 °
g 8 <~  HIMU
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&~ 38 Ry

371

36 | | | | | |

15 16 17 18 19 20 21 22

(ZOGPb/ZOAPb)I

NHRL: Jtprksiagk, HARGIUEE 12
B3 35 e b XA 2O C7Ph/ " Ph), — C*Pb/"Pb); (A) FIC™Ph/"Ph), — (“°Ph/*™Ph), (B) % 2 &I fi#

Fig.13

CUPh/"Ph), - CUPh/*™Ph), (A) and C®*Pb/"Pb), — (*Pb/*Ph), (B) diagram of the central Jiangxi shoshonite series
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Fig.14  ¥St/*Sr — (*Pb/"*'Pb), diagram of the central

Jiangxi shoshonite series
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