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Fig. 1 Geotectonic sketch map and sampling sites of the Jinqu basin (modified from Zu et al, . 2004)
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1—Quaternarys 2—Eogene-Upper Cretaceous: 3—Upper Cretaceouss 4— Lower Cretaceous: 5— Jurassics 6—Sampling locality
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AR TFRLUBRPHEELKTEAEEAN®. K-Ar
EFERER.EHMEB AWK BHE,kE
LT IETR 69. 5Ma, L1 &K 131, 7Ma, &
HIITHE 123. 6Ma, BB ELEXEHN=Y,
HBRRAXRER B,

3 EOMIRERIE

3.1 = RHBTRISE

BANESHERRE L. FRAREERKAH
Si0, 25 fk, 75 B %5 /1 (46, 70% ~50. 23%), £ H X
48.97%; MgO & & 2 fk 8 X B K (3. 29% ~
7.00%),F ¥ K 5. 42 %, Mg* B E K 40. 9~
58.1. MGERRBZEHRELALDETERET
100%,7 TAS AR E B RE, RITILE TS EE
ZTRE\EZILETEN  HEHREZREREN,
HARX KI5 i B EAH—-B (R OES, 2006),
BEimEd s K # Na 8HR1EE, B KM Zr/Tio,-
Nb/Y M9 (E 2) & EHE—H D%

(Winchester and Floyd, 1976), AKX ¥ 5 K&
TWESRMNTRUE/ZRELEN, B FHEK
— MM TRETBEZRESFSL L AN
FRUB . ZREFRUAE/ZRE=ZKZ R,
MRXEEREFESTELBERT, 5XNE
HRABSH—BLILW-T F A LS R TR T
A .

Bowen Ef# (& 3)B7~,MgO 5 Ni fi Cr A&
EMXER,. S PO ALO,  K,O 1 Sr %
X#;5 SiO, . Th.TiO, fl Zr HEHFRHE . BN
ERESES . FEMRA AABARBEKASY
MK EE SR, Wi EE CaO-CaO/AL Os fE
E(E . FEEMXXR AEXHREIRPLZ
HTRABEANSBERERQL et al., 1994; X
#%, 2005b) .

EMBITEGNE A 42) 5, B4 R L-
T~ M X K L B B T (R DR %, 2006) (R L
B'A,20060) HEMRKASKRLELEFEERE TR

®1 EEABENREEFLE(NIRBBTE(X107)SH4 R

Table 1 Analysis results of major elements { %) and trace elements ( X 10~¢) for the mafic dykes from the Jinqu basin
Sample | fii & | SiO; | TiO; |{Al2O3|Fe;O3| MnO | MgO | CaO |Na,O| K;O | P,Os ‘%9& B| Total
AD1 | Tl |50.23|1.28 (17.45|9.32 | 0.16 [ 3.64 | 5.30 | 3.90 | 3.56 | 0.51 | 3.17 [98.52
AD4 Ly (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 | 7L 149.52) 0,98 |17,72(9.17 {0.17 [ 6.42 | 8.10] 2,79 | 1.71 | 0.25| 1.71 [98. 54
FT2 | Jgif (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 J i |49.81( 1,19 (15,51]11,29/0.16 | 6.53 | 8.00 | 3.05 | 0.83 | 0.18 | 2.42 |98.95
SXCl | &% |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 | &% [49.80| 2.14 |15.30(11.90( 0.18 [ 5.58 [ 7.39 | 3.22 | 1.27 | 0.65 | 1.92 |99. 34
SXC4-2 | 4x% 146.70| 2,78 |14,99(14,25] 0.27 [ 5.48 [ 7.72 | 2.44 | 1.46 | 0. 98 | 2. 95 {100. 01}
DL1 | &% |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 | /% | Ba Rb Sr Y Zr Nb Th Pb Ni v Cr Hf Sc Ta Co U w
AD1 | {Lilj | 1414 |131.8] 629 | 18.4 | 137 [7.664( 5,18 [10.66( 9.2 | 185 {19.73.39|22.8|0.53 | 24.7 1.07 0.59
AD4 iy | 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 | yLily | 697 | 57.8 | 679 | 15.6 | 63 | 3.0 | 2.69|5.71{103.2] 211 |212,6( 1.85|22.4|0.25(38.7 0.72 0.39
FT2 | fpif | 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 e | 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
SXC1 | &% | 675 | 29.1| 559 |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 | 44 | 592 |'50,4 | 547 1 44.5| 320 | 18.4 12,37 |3.38|53.9} 265 |71,8|7.67|27.5|1.14|43.2 0.52 0.76
DLl | &% | 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 | {i# | La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm | Yb Lu |SREE|(La/Yb)y| 8Eu
AD1 | JLily |23.30(49.48| 5.98 |24.74]|5.06 | 2,80 |6.330.67 (3.780.73|1.97|0.27 { 1.68|0.25| 127 9.9 1.51
AD4 | {11l |27.20(50.67| 6.65 |27.52(5.51 [ 2.85 [6.06 1 0.73 (4,19 (0.79(2.16 |0.29|1.85]0,27 | 137 10. 6 1.51
YPF1 | 7Ly |11.31|24.12| 2,99 (13.05( 2,98 [ 1,29 (3,72 10.49{2.93|0.60|1.69|0.24 | 1.58]0.24| 67 5.1 1.18
FT2 | Jgi#F |19.34(39.90] 4.74 {19.42{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 | Jif |14.84(31.92| 3.87 {15.99]3.68 | 1.22 | 4.61 [0.68 [ 4.21|0.85|2.41|0.34|2.23|0.33| 87 4.8 0.90
SXC1 | &%k 127.46(62,04(7.77 |33.66(7.43 (2,49 (8.61|1.14 ([ 6.80(1.34(3.72(0.51(3.30]0.48 | 167 6.0 0.95
SXC2 | 4% 133.87(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 | &4 |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 | &% (33.60|74.49]9.50 |41.27|9.013.07 |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

AITLE(LILE) (K.Rb.Ba), SH B H W T K (Ta.
Nb.Ti 1 Y) B RAE, LWL E &IRHE S W Zr HE M
Moit. BFESBRLEAGEZRHELAIEM,
FR AT Nb. Tafl Ti SHTHESERE X HF
BESOA SRR HT WERBHERE, 2007; £
BILE, 200D, AR NEEMSE SITIL-T £
RAWAREILF—BHMETRARREE, BR
HHEMEEAHRNERER., WMHITR,HRE
Ko EEKE LB ERHT MK Nb.Ta. Ti, #.84
EERERUEGRFAEER REEZTRAL
EY R M KILAE P A EHMNEEE, BR
AEEXBRAEXEZITEZHHREYESS.
BirEREMERABA@E D BErEERKER
ER LM B ((La/Yb)y=4.77~10. 56) , B¢
SHMREHEEHASL. TILESEERFLER
BIKB7 X107, &HEEAB L EERFE (220X
1079, AREARKERERLAIREELE LS
FLU-r B X B KILE, TS ZF B E -
BOBERBEMNEZRA X, SEu(3Eu= Euy/
(Smy * Gdy)"?) B4 8 K B9 75 4L 7 Bl (0. 86 ~
LD, AHTIWEMENKEEEFHEN EuER
. FRTEREBIETELEKEEABRANK
+Na FB(7.65%~7.82%) , B TMEHKAT Y
+A4RE TRSEXRBEXAKOMESEX;MA
Bowen B B R FEBANBK AT HH N B L
BoEH—SER EuEBARPEE . ERECER
. ZREBER , LuEGRTATHIERE L
La # ik 1000 f&, H LA Lu B8 F#) HREE %4

BEGHETAHRY. L oRSEERE 4D P,
Xt FILIL-T~F K IE, &40 X E 4K EBA R
BRHEHAEHXESKN HREE S 8, BRe %X
FEERABERAELE T A REREHTRIE
BEAREBRNABFAMERX A,

BEUERKESTETEP C- AN BLABEREL
(Cr:18. 7X 107 ~ 241 X 107¢, Ni; 7. 2 X 10™¢ ~
137.7X107°) , G WX E R B B AR HEL B & (B
Sa)ERHEM“WEL,H Ni.Cr ERHEMN TR, B
ARAESBPHFEBEHEE O NARELNSE
Y &ER,. 5 Bowen BRI EAEE K.
3.2 Sr-Nd B &S

PF3E X 2 Bk & B9 (¥ St/* Sr), =0. 70642 ~
0. 70869, (** Nd/™ Nd); = 0. 512244 ~ 0. 512352,
ena (1) =—2. 3% ~—5.9%:(F 2); EE B
HE X a5 ka RILIL-T 6 kW% Sr-Nd
R RIFE. FIARABREEXT B E 5D, 3
SfEDM M EMI REEMBBZE. HRS
(2003) Ay B o A= A B B, 42 4L AR B8 P b 98 1A
EMI #1483, R AR S5 A B 388 L EMIT ¢ 4E
HE,HHAR-B,
4 Ptig
4.1 WEBLEEHEEFR

EHERABIANRNKERTREEXENN
Y. ARELABRNREERE R BELZI—

SE 2 FE i b 72 1R B¢ 1k A " (Mohr, 1987), &K
EHEKAEMBITERELA Nb fl Ta THRORE, R
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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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patterns of the mafic dykes from the Jinqu basin (b)
b fEAL 5] B Sun and McDonough (1989)  BIBE RS 4 10101 4 M X okl 8 e 68 RE R 91 1L O o B9 . 2006)
Primitive mantle and chondrite normalizing values from Sun and McDonough (19890, the shadow
zones are voleanoes” data in Jinngshan Guangfeng after Yu et al( 20063
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Fig. 5 Chondritenormealized diagram of transitional elements(a) and Sr-e., (1) correlation diagram
of the mafic dykes from the Jinqu basin(b)

I Wb R 2 — B T 3T F kil 4 e () HE B 8 % McDonough and Sun (1995); (b —HIRRIE AT AN &
%, 2000 RORLL, 20040 BEE{-. 2006): WAL @Ml (1 CEEE. 1990 FEEY . 1997: Li and McCulloch, 1998 8 H: .
2003%) 5 B0 CBA R %, 2003) ¢ BRELH T S) P CREOE A FDE M. 1995 W . 20039 ROET. 20000 BRALS A BEEN .
2003%; (LA G1 A Ol 48, 2004: F M FBRILEE, 2007)

I—Middle and east section of Gan-Hang tectonie belts 2 Jinqu basing 3 Jiangshan-Guangleng volcanie rocks: ( a)—Chondrite normalizing
values from Sun and McDonough (19893 (L) Fujian data refer to Zhou and Chen (20013, Zhao (2004)® and Mao et al (2006): Yucbei
and Gannan refer to Li et al (1990, 1997, 1998), Xie (2003)®; Qiongzhou refer to Ge et al (200331 Gan Hang refer to Chen and Wang
(1995) . Xie (2003)®. Yu et al (2004); Ganbei refer 1o Xie (2003)® ; Shandong refer to Liu (2004,2008a. b). Yan and Chen (2007)

€ CO T TR AT B0 09 €7 Se/™ Sr), i, B 715 16 261 [ L Th U MR La A7 o #4566 HBFSEIK W
MOt P AR TRIMA . — MY YRR Rb.Th U (26 A %/ F E#7E(Rb=
B A LB R AT — R RS A L AR 81 X 10 %, Th=10.5x107%. U=2.7x10"%
fustBrp. R EEAERBK, EMRICKZE  Rudnick et al., 2003), o] LLHEBR s . b b 55 8
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YE R B W (Taylor et al. , 1985), ME— @M T
IWEZTkAEH RbERS . TREKEESRE L. &
BT RbHIEE, Mo, 8 (" Sr/%Sr); cena (£) 3
MgO 1EE (B M) F KRB REBBIFE, AR L
FABRPHAREHBABTREER., B, AKX
0 R AL 22 FRAE B R 08 YR X Sth BR 1k S AT B R
BL.2H5EAERMBEYREXE Tai, TARE
BX AR,

Bowen BB H X R BRE HEKE RS
SERPEEH T UBMEAMERERNENSE

S551EM. La/Sm-La HAXE R (H 6a) hEMEKE
ZRALHBHEMRKR, BRERXKEERED
A LB ER AN £,
4.2 RXE

B E B EKCE Sr-Nd R R A Rk
TEB KK 2; 8 5b) , HEB R AMRMELS A T
DM 5 EMII 48 2 (6] , R BEh th 5 3 o v 1) R
08 3F I K9 # #. Ba/Nb-La/Nb & #% (E 6b) F,
B i S ik 224 53 45 . Ba/Nb #l La/Nb 284U A X ¢
K (Ba/Nb;18.0~200; La/Nb: 1.26~3.79),8% 5

%2 BEMEWEMESN Sc . NdEERE
Table 2 Sr-Nd isotopic composition of the mafic dykes from the Jinqu basin
e 87Rb/%Sr 87 Sr/38 Sy +28 1478m/14 Nd | 13Nd/'*¢Nd +28 (¥ Sr/% Sr), (43Nd/MNd), |ena(#) (%)
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
Xjoi+ 0.29 0. 70464 13 0,194 0.51293 14 0, 7041 0.51276 5.6
QBO1+ 0.108 0. 70788 10 0.102 0.51233 11 0. 70773 0.51226 —4.9
D90-1* 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
Di115* 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
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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, eys(¢) =—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 fractional 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



