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7.009%),F ¥R 5. 42 %, Mg® {HIE BN 40. 9~
58.1, B HRAEBEZEHELY & EH R 2
100% ,7E TAS 43 BB BB, BR VL IL & TRAE R I 7
ZRAEZ LATBEN HESREZREHENAN,
AR KL 4 A T A — BUOR OB 5 2006)
PRk As i3 2 1 K Na 8N TE IR, BRI Zr/ TiO, -
Nb/Y B 5B (E 2) X EHAHE -2 45K
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EHAERE,MS P,0s.ALO, .K,O 1 Sr 2 fi 4%
X% ;5 SiO, . Th,TiO, Ml Zr #KHEANE ., BR
ERESRS  EEMNAO AR E RBEKA ST
B EgRER. WANED CaO-CaO/AL O, fE
B8, FEEMXRR, AEXFRELIETE
i T BAHER B4y S 45 BE R (Qi et al., 19945 X
#4 2005b),

EMBITREMNE (E 1), R R4 AL -
7 b XK A B SR TS B (RGO R SR, 2006) (R D
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Table 1 Analysis results of major elements { %) and trace elements { X 107°) for the mafic dykes from the Jinqu basin

Sample | i & | SiO; | TiO, Al O3 [{Fe; 03| MnO | MgO | CaO |Na;O| K,0 | P2 Os {55k & Total
ADL | {Lih |50.23}1.28|17.45{9.32|0.16 3.64|5.30|3.903.56|0.51]3.17 {98.52
AD4 Ll [50.14| 1.32 (17.76| 9.42 | 0.14 | 3.29 [ 5.28 | 4.18 | 3,10 | 0.52 | 3.48 [98.62
YPF1 | yTly [49.52] 0.98 |17.72]9.17 | 0.17 | 6.42 | 8,10 | 2,79 | 1.71 |0.25| 1.71 |98.54
FT2 % (50.08( 1.32 |15.34|11.70| 0,17 { 7.00 | 8.11 | 3.17 | 0.90 | 0. 25 | 1. 98 [100. 02
FT3 HdF (49,811 1,19 |15.51(11.29] 0.16 | 6.53 | 8.00 | 3.05 | 0.83 | 0.18 | 2.42 |98, 95
SXC1 | 4% |47.33| 2.28 |15.66(11.89|0.19 | 5.49 | 7.64 | 3,11 | 1.10 | 0. 75 | 3.82 |99. 27
SXC2 | &% 149.80( 2.14 115,30/11.90|0.18 | 5.58 | 7.39 | 3.22 | 1.27 | 0.65 | 1.92 [99. 34
SXC4-2 | &4 [46.70] 2.78 |14.99(14.25| 0,27 | 5.48 | 7.72 | 2.44 | 1.46 | 0. 98 | 2. 95 (100,01
DL1 &M (47,08 2,82 |14.07(13.59] 0,20 | 5.36 | 5.22 | 3.52 | 1.03 | 0.90 | 5.21 |99. 00
Sample | i E | Ba Rb Sr Y Zr Nb Th Pb Ni v Cr Hf Sc Ta Co U w
AD1 Jrily | 1414 [131.8! 629 | 18.4 | 137 |7.664| 5,18 |10.66| 9.2 185 | 19.7 (3.39|22.80.53|24.7 1. 07 0.59
AD4 yLiy | 961 [119.8) 600 | 22.5| 134 7.7 | 5.14|8.13| 7.2 179 | 18.7|3.41 | 21.4|0.50 | 24.3 0.91 0. 60
YPF1 | yrihh | 597 | 57.8 | 679 | 15.6 63 3.0 | 2.69|5.711103.2| 211 |212.6]1.85|22.4|0.25]|38.7 0.72 0.39
FT2 el | 277 [ 23.6| 457 | 23.2| 160 | 15.3 | 3.56 | 4.48 |131.7| 170 (238.9|3.86|22.9 | 1.01 | 49.8 0. 64 0. 45
FT3 JedF | 223 | 24,3 396 | 22.6 | 142 6.9 | 2.77)3.90)137.7| 167 |240.4) 3.53 ] 22.2 ) 0.51]52.6 0. 50 0. 30
SXCl | &% | 675 | 29,1 559 1 34.3| 265 |14.3 1,77 |5.91 | 56.8 | 230 |143.4|5.94 | 25.2]0.99 | 39.4 0. 44 0. 34
SXC2 | &% | 504 [51.9| 476 | 40.6 | 317 |16.4|3.81|5.30|72.0| 207 |102.7|7.43 24,1 | 1.11 | 41.3 0. 80 0.35
SXC4-2 | &M | 592 '50.4 | 547 | 44.5| 320 | 18.4|2.37 | 3.38|53.9| 265 [ 71.8|7.67 |27.5|1.14 | 43.2 0.52 0.76
DL1 ﬁiﬁ 687 |18.9| 342 |43.3] 338 [16.9|1.77!6.09|47.6| 265 {103.4|7.35|30.9|1.03|42.3 0.41 0.91
Sample | 7 E | La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu |SREE|(La/Yb)y| 3Eu
AD1 YLy 123.30(49.48] 5.98 |24.74|5.06 | 2.80 | 6.33|0.67 [3.78]0.73(1.97|0.27 | 1.68|0.25| 127 9.9 1.51
AD4 | YLily |27.20|50.67| 6.65 |27.52|5.51|2.85[6.06|0.73|4,19,0.79]2.16,0.29|1.85|0.27 | 137 10.6 1.51
YPF1 | yLily (11.31|24.12( 2.99 |13.05|2.98 [ 1.29 | 3.72]0.49(2.93|0.60(1.69]|0.24|1.58]|0.24 67 5.1 1.18
FT2 JlF 119.34(39,90| 4,74 119.42)| 4,37 | 1.39(5.22|0.74|4,55(0.90(2.48 (0,34 2,20 0,.33| 106 6.3 0. 89
FT3 JiE [14.84(31.92) 3.87 |15.99(3.6811.22 | 4,61 | 0.68|4.21[0.85|2.4110.342.23]|0.33 87 4.8 0. 90
SXC1 | &% |27.46(62.04| 7.77 |33.66| 7.43 | 2.49 | 8.61 | 1.14 | 6.80|1.343.7210.51 | 3.30|0.48 | 167 6.0 0. 95
SXC2 | &% (33.87(74.52| 9.11 |37.99{ 8,03 |2.44 |9.38|1.29]7.76 |1.54|4,34|0.62|3.98|0.59| 195 6.1 0. 86
SXC4-2 | &% [37.05(82.75(|10.37(44.01| 9.52 | 3.11 [11.18] 1.46 | 8.56 | 1.69 | 4.65 | 0.64 | 4.10 | 0.61 | 220 6.5 0.92
DL1 446 133.60(74.491 9.50 |41.27] 9.01 | 3.07 |10.69| 1.40 | 8.41 | 1.65| 4,61 | 0.63 | 3.98 | 0.59 | 203 6.0 0.96
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Fig. 2 Classification diagrams of the mafic dykes from the Jinqu basin
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Nb.Ti #1 Y) RYRAE, 7L 1L & /IR R W Ze HE 48
N5, ATFTRGRTEASEZRELNIEL,
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W, TRUEBLEB R ETREERERARSH K
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TR TEESARERAKAMERERL;MH
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BEAHTAMES. MLt oRomERE 4b) 1,
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EMERKETEITE P Cr AT Ni BATEEEX
(Cr:18. 7 X 107° ~241 X 107%, Ni; 7. 2 X 107 ~
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HEt X EEKE R Tl-T F 8 KLU4E Sr-Nd
MM ERE. AR EABREES(E Sb), 3
Sy#ifE DM M EM I BB & g 2 6. =R %
(2003) Ay B v A A B 3, AR b B 3R 5 P 3t 0 1A
EMI R 4E K &, A g AR B 8 A B b 8 DL EMIT 4
RE,SHIAA-Z.
4 it
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Fig. 3 Bowen diagrams of the mafic dykes from the Jinqu basin (volcanic and intrusive rocks

after Liu shen,2004® ; Yu et al. , 2006, respectively)
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Fig. 4 Primitive mantle-normalized spidergram (a) and chondrite-normalized REE

patterns of the mafic dykes from the Jinqu basin (b)
PRHEALES] B Sun and McDonough (1989, I8 43 ML LT # K K 1L 4 BB YOR, 51 B (R L%, 2006)

Primitive mantle and chondrite normalizing values from Sun and McDonough (1989), the shadow

zones are volcanoes’ data in Jiangshan-Guangfeng after Yu et al(2006)
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Fig. 5 Chondrite-normalized diagram of transitional elements(a) and Sr-eyy(#) correlation diagram

of the mafic dykes from the Jinqu basin(b)
1—SBBPEE: 2— B S H A 3Ll F K LE; (@) — BB A 2% McDonough and Sun (1995); (W—REEHEEHKS A AL
WA, 2001; BXEL, 20049 BEA{-%, 2006); B . BiEg Tl B (FERE, 1990; ZEK4E %, 1997; Li and McCulloch, 1998; iff & &,
20039); FMBIB(B/NA%, 2003); B WEH I 8 (HERMEEE, 1995 F,20039; {K.L0B%, 2000); B ABER,

20039 ; RSB (%%, 2004; EBREHITE, 2007)

1—Middle and east section of Gan-Hang tectonic belt; 2—Jinqu basin; 3—Jiangshan-Guangfeng volcanic rocks; (a)—Chondrite normalizing
values from Sun and McDonough (1989); (b)—Fujian data refer to Zhou and Chen (2001), Zhao (2004)® and Mao et al (2006); Yuebei
and Gannan refer to Li et al (1990, 1997, 1998), Xie (2003)®; Qiongzhou refer to Ge et al (2003); Gan-Hang refer to Chen and Wang
(1995), Xie (2003)®, Yu et al (2004); Ganbei refer to Xie (2003)® ; Shandong refer to Liu (2004,2008a, b), Yan and Chen (2007)

ena (O {H I RE A 575 #9 (¥ Sr/* Sr) {H , B /R 78 3 1
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BRI A LB R T T, — e EEAA EFR
By, n—MEEAEARERX., AMBTEK

ME L, Th U X La B 5 #%E, HOFRX A
EMERKER RO Th U EREAREH /N T E#5 (Rb=
84 X107°%, Th=10.5X10%, U=2.7X10"%;
Rudnick et al. , 2003), AT LA HERR H . b #1575 9 TR %o
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VEF & W (Taylor et al. , 1985), ME—@SMAYETL
WEBKAR Ro R . TRSKAERH X &
BT Rb MY ESE. AL, B (¥ Sr/%Sr)i ena (O FF
MgO 1E B (FE B ) H R A R A PEARE, R R A L
FdBFHRAEHBEMBRIREER. Hit, AKX
A L ER A 2 R AR L 2 4t 8 YR X st BR AL 2 AR AE Y S
B, 55 BCAE AR Ok B T fi5E, M H 27
BXMAR.

Bowen BB H LR B m B EMIKERE
R PR REES T LM A AR A BRI B

ZE SR . La/Sm-La #6E#% (B 62) PR BKE
ERHPEMEMRRR BRARKEERET
R BT BREAE.
4.2 RERYFIE

A 3 M ks Sr-Nd R 7 K A AR b
HEBEKGE 2;E D), HEHBHMRERTEL AT
DM 5 EMII i@ 2 {6], R B 5 H b8 1n) & 4
Hb@ 3 A ., Ba/Nb-La/Nb E## (B 6b) 1,
B SR 2R M40 . Ba/Nb 1 La/Nb 28 f A X %¢
*:(Ba/Nb:18.0~200; La/Nb: 1.26~3.79),Kx~

£ 2 BNMEHEEMKEN S Nd BEER

Table 2 Sr-Nd isotopic composition of the mafic dykes from the Jinqu basin

B 87Rb/%Sr | 87Sr/%Sr +28 | ¥Sm/"Nd|INd/"“Nd| 428 (¥78r/%88r); (M3Nd/ "N jena () Gho)
SXC2 0.315 0.70703 13 0.128 0.51244 15 0. 70648 0.51233 —2.9
YPF1 0. 246 0. 70688 11 0,138 0.51247 16 0. 70642 0.51235 —2.3
AD1 0. 606 0. 70929 13 0.124 0.5123 14 0. 70869 0.51224 ~5.9
GF03+ 0.158 0.70877 14 0. 104 0.51224 14 0. 70857 0.51217 —6.8
Yjo2+ 0.188 0. 70586 12 0.123 0.51266 12 0. 70566 0.5126 1.1
DXo01-2+ 0. 232 0. 70549 14 0.145 0.51276 14 0. 70523 0.51269 3
XJo1+ 0.29 0. 70464 13 0.194 0.51293 14 0. 7041 0.51276 5.6
QBRO1+ 0.108 0.70788 10 0.102 0.51233 11 0.70773 0. 51226 —4.9
DYo-1% 0.27 0.70738 20 0.148 0.51269 9 0. 707 0.51249 1.69
D240% 0. 105 0. 70551 16 0. 139 0.51264 8 0. 70537 0.51244 0.7
D115* 0.157 0.70784 18 0.111 0.51231 11 0. 70762 0.51215 —5.5
D241 * 0.104 0.7078 18 0.111 0.51232 9 0. 70766 0.51216 —5.18
D119% 0.27 0. 70597 15 0.133 0.51265 10 0. 70559 0.51246 0. 94
D127% 0.188 0. 70829 17 0.105 0.51225 9 0. 70803 0.5121 —6.43
YE <+ B SR ] ORI IR (2008) , 3 FE R B1 B AL % (2000
rmrrrrrrrT TTrT T TTITrrrrrrr TTT TT T T TTrT T T T T T 1T 171
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[ O LI '~ 44 Shanxiacao ] R
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Fig. 6 Diagram of trace elements ratios of the mafic dykes

JE B Jahn et al. , 1999 ; ¥v4E SR ¥ : J5 4f #.18 (Sun and McDonough, 1989) ; X i #17E (Taylor and McLennan, 1985; Condie, 1993);

% JB T4 (Condie, 1993) ; MORB, OIB # Dupal (Le Roex, 1986)

Base map after Jahn et al, , 1999; Data sources: PM (Sun and McDonough, 1989), continental crust average

(Taylor and McLennan, 1985; Condie, 1993), Clastic sediment average (Condie, 1993), MORB, OIB and Dupal OIB (Le Roux, 1986)
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WX — . i X A 5 2 4 46 Duple
OIB 5 Kl b 5¢ Z 18] , £ 48 3 X BE 55 A7 T K i 1 5%
S5 BUTREA AL, T WL b X 22 TR A& 8RR R 7E
HEF MATHIWAKUEANT. SHMAH T HH#
1 B} 5 R ML AR AT 11 3 A AR AE , B AR BT BEAEAE AR
FRBTYERS ., EAMANRE (RHFEE,
2004; 35 H %, 2008) , B I A WK IR X A E W
A —FIERTREZ M 7 B R RS, — T E 5 A%
FEM W ARAALE R X, £ ORI R ALK
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Abstract

Mesozoic mafic dykes in the Jinqu basin, Gan-Hang tectonic belt are predominantly diabases. The K-
Ar dating study shows that the mafic dykes with age ranging from 69. 5Ma to 131. 7Ma are the result of
magma intrusion during the Cretaceous Period. The SiO, contents of 46. 70% to 50. 23% and K, O+Na, O
of 4.01% to 7. 82% suggest that they belong to alkaline and sub-alkaline rocks. The trace elements are
characterized by enrichment in LREE and LILE (K, Rb, Ba), and depletion in HREE and HFSE (Ta,
Nb, Ti). Magma came from relative depleted mantle to enrich mantle; with (¥ Sr/% Sr), = 0. 70642 ~
0.70869, (**Nd/"™Nd);=0.512244~0. 512352, () =—2.3~—5.9. Source magma tends to change
from relatively depleted mantle near the center of the tectonic belt to enriched mantle on both flanks of the
belt. The mafic dykes mainly resulted from partial melting and {ractional crystallization of olivine,
clinopyroxenes, plagioclases and apatites. Mafic dykes at Anding, Jiangshan were the product of
accumulation of plagioclase crystals accompanied by crystallization separation of pyroxene and apatite. The
mafic dykes derived from the partial delamination of lower crust and underplating of basaltic magma in the
Jinqu basin, Gan-Hang tectonic belt. Especially, reactivation of the deep fault played an important role in

diagenesis of the mafic dykes.

Key words: Gan-Hang tectonic belt; Jinqu basin; mafic dykes; elemental geochemistry; petrogenesis



