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Fig. 1 Simplified map showing tectonic location(a) and geology in the Jiaonan area(b)
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’ H 1 ml HN(); ’ ’
C 10%); R 2 ml HNO; 5 ml , ,130 C
. o 3 h, 500 ng Rh ,
50 ml 1) o
2 Qi and Gregoire (2000) 11,
3
Axios PW 4400
(XRF) . 3.1
3%, , 200 1 o
Li, B, O, ,LiBO, ,LiF)7 g. 63. 28 % ~64. 66 % ( 63.92%), ;
) i ) w(ALO;) 16 84% ~17. 23%, 17. 03%;
XRF . w(MgO) 0. 69%~0. 94%., 0. 82% , Mg*®
lg . 1000 °C =31 74~35. 48, 33. 451, .
, , i w(K,0),K,0/Na,O>1, w(Na,O+K,0)
10, 20% ~11. 05%, 10. 56 %, SiO,-
K,O+Na,O ( 2a)
(POEMS  ICP-MS) . , (o =
5%. 50 mg 200 (K,O0+Na,0)*/( Si0,-43)) 5 10~5. 64,
, 1 ml HF, 5 33, .
Si0, , 1 ml HF 0.5 ml HNO,, , (A.R=3.31~378), SiO,-A. R (
(170 °C) 24 h, 2b) ,
1 Lw(B)/ %
Table 1 Major element composition of the syenites from Jiaonan (in percentage)
| Si0, [ ALO; [ Fe0s MgO a0 [ NaO [ KO [ MO [ P,O; | TiO, [ LOI Total
DGZ1 63.28  17.07 3.35 0.93 1.90 1.70 5.69 0.09 0. 20 0.65 1.10 98. 96
DGZ-2 64.03  17.06 3.30 0.83 1.91 1,62 5.85 0.09 0. 20 0. 66 0.69 99. 23
DGZ-3 64.66  17.23 3.07 0. 80 1.76 4.97 6.08 0.08 0.18 0. 60 0.64  100.07
DGZ-4 64.52  17.10 2.92 0. 69 1.69 1,54 6.07 0.08 0.17 0.56 0.66 99. 00
DGZ-5 63.98  16.97 3.10 0.81 1.74 1.58 6.06 0.08 0.18 0. 60 0.97 99. 08
DGZ-6 63.40  17.01 3.55 0.94 2.01 1.59 6.00 0.09 0.22 0.69 0.75 98. 86
DGZ-7 64.10  16.92 3.13 0.77 1.76 1.45 6.00 0.09 0.19 0.61 0. 86 98. 87
DGZ-8 63.32  17.05 3. 14 0. 80 1.80 1.81 5.87 0.08 0.19 0.61 0.85 98.52
DGZ-9 63.64  16.91 3.17 0.79 1.77 1.75 5.98 0.08 0.19 0.62 0.85 98.75
DGZ-10  64.43  17.16 3.39 0.87 1.88 1,62 5.90 0.09 0.20 0.67 0.89  100.09
DGZ-11  63.74  16.84 3.28 0.77 1.83 4,61 5.79 0.09 0.19 0. 62 0. 86 98. 62
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2 .w(B)/10°°
Table 2 Trace element compositions of the syenites from Jiaonan (in [ <10 °])
DGZ-1 DGZ2 | DGZ3 | DGZ4 | DGZ5 | DGZ6 | DGZT | DGZS | DGZ9 [ DGZ10 | DGZ-11
La 105 105 108 96. 2 113 125 109 118 83.1 128 118
Ce 184 179 180 161 191 200 179 173 150 215 194
Pr 18.5 18.1 17.8 15.7 19.1 19. 7 17.2 18.2 18.4 20. 3 17.8
Nd 60. 0 56. 8 57.7 19.8 60. 8 61.8 54.5 55. 7 60.3 63.8 56. 9
Sm 8. 20 7.44 7.62 6.83 8.35 8.59 7.11 6.69 7.80 8.16 7.04
Eu 1.74 1.57 1.61 1.53 1.69 1.84 1.60 1.51 1.85 1.81 1.67
Gd 5.51 5. 54 5.41 1.67 6.06 6.18 5.28 5.38 6. 25 6.43 5.14
Tb 0.79 0. 69 0.78 0. 66 0. 88 0.86 0.73 0.65 0.81 0.84 0.69
Dy 3.92 3. 14 3. 44 3.09 1.12 3.96 3.11 2.94 3.57 3.79 3.03
Ho 0.82 0. 64 0.72 0.61 0. 86 0.76 0. 66 0. 60 0.74 0.77 0.61
Er 2.39 1.77 2.03 1.68 2. 36 2.22 1.77 1.95 2.01 2,27 1.77
Tm 0.32 0.25 0. 30 0.25 0.35 029 0. 26 0.30 0.28 0.32 0. 24
Yb 2. 40 1.75 1.99 1.73 2.21 2.01 1.79 2.19 2.13 2.29 1.65
Lu 0.34 0.32 0.33 0. 30 0. 34 0.32 0.29 0.33 0.34 0.39 0.28
SREE 394 382 388 344 411 434 382 387 338 454 109
3Eu 0.79 0.75 0.77 0.83 0.73 0.77 0. 80 0.77 0. 81 0.76 0.85
5Ce 1.02 1.01 1.01 1.02 1.01 0. 99 1.01 0.92 0. 94 1.03 1. 04
A 33.4 32.4 27.8 27.1 29.7 35.9 32.0 29.7 29.0 33.9 30. 4
Cr 15.8 10. 4 5.92 12,4 20. 0 9.81 12.1 27.1 17.3 19.8 7.39
Co 93.7 72.7 107 88.2 92.7 86. 6 107 77.5 125 108 93.8
Ni 7.80 5.28 7.19 6.85 9.68 5.64 6.26 11.2 8.31 7.94 4. 64
Cu 6.57 8.32 10.1 8.52 8.92 8. 04 6.99 7.85 9.71 9.00 8. 09
Zn 74.3 69. 6 76.9 60.5 64.7 73.9 69.5 66. 7 61.8 71.0 66. 3
Ga 18. 8 19.3 18.9 18.2 18.2 19.3 18.6 18.6 19.5 19.8 19. 4
Rb 90. 4 93.3 93.3 93.0 93.7 94.5 101 92.6 96. 0 91.8 95. 7
Sr 395 377 367 368 383 131 391 375 381 377 102
Y 22.2 16.3 18.9 16.1 22.2 20. 0 16.9 17.9 20. 0 21.1 16.5
Zr 430 393 305 287 282 517 481 432 382 491 391
Nb 24.5 23.3 23.8 21.9 23.4 25.0 20. 4 23.0 23.7 25.6 20. 4
Ba 1630 1670 1640 1710 4920 1830 1620 1420 1710 1820
Hf 9. 36 8.61 6. 40 6. 45 6.33 10. 90 10. 20 9.09 8.25 10. 50 8.02
Ta 1.51 1.34 1.47 1.38 1.53 1.22 0.98 1.32 1.52 1.55 0.93
Pb 19.6 19.0 18.9 18.6 19.4 17.9 19.5 18.3 19.5 18.8 18.3
Bi 0.04 0.06 0. 04 0.03 0.04 0.05 0.03 0.03 0. 04 0.04 0.03
Th 7.79 8.57 8. 87 7.96 7.87 9.28 7.37 8.52 7.91 9.39 8.25
U 1.34 1.85 1.77 1.62 1.21 1.77 1.22 1.80 1.63 1.78 1. 24
Nb/Ta (15. 29~21. 98, 17. 62)
Zr/Hf (44. 50~48. 75, 46, 57),Zr/Hf . Foley(1987)
(25)0151, Cr Ni Cr
Nb/Ta,Zr/Hf (500 X107 ~600X10"°%) Ni(250X 1075 ~300 X
. 100, Cr (5. 92 X
Rb . 107~27. 1 X 107%) Ni(4 64 X107°% ~11L 2 X
Nb Zr Ti ,Rb/ 107%)
Nb=3. 59~4. 69, Sm/Yb(3 05~4. 27), Th, (Rb, Ba)
Ll LREE, Lol
w(K,0) = ,
5 62~6. 08 %, K,0O/Na,O .
(L 21~1 35, K,O MgO , Yb-Nb ¢ 6a)?,
, . Zr-Zr/Sm ( 6b),
[21]

[17]

Wyllie and Sekine(1982)
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ELEMENTAL GEOCHEMISTRY AND PETROGENESIS
OF THE YANSHANIAN ALKALINE SYENITES IN
JIAONAN,SHANDONG PROVINCE

WANG Tao'?, LIU Shen’, MA Run-ze'

1. College of Earth Sciences ,Chengdu University of Technology ,Chengdu 610059,China;
2. State Key Laboratory of Ore Deposit Geochemistry ,Institute of Geochemistry ,Chinese
Academy of Sciences ,Guiyang 550002,China;

3. State Key Laboratory of Continental Dynamics,Department of Geology s Northwest
University , Xi'an 710069,China

Abstract; Petrological and geochemical studies are carried out for the Yanshanian alkaline sye-
nites from Jiaonan of Shandong Province, and the petrogenesis of these rocks are discussed. It
shows that the w(SiO,) contents of the syenites vary from 63. 28% to 64. 66 % ,and are character
ized by high w(K,0) (5 62% ~6. 08%) and w(Na,O+K,O) contents 10. 20% ~11. 05% , be-
longing to metaluminous rocks and alkaline series. Chondrite-normalized patterns for the syenites
exhibit moderate depletion in HREE, as well as moderate negative Eu anomalies (§Eu=0. 73~
0. 85) ;and the primitive mantle-normalized spidergrams show relatively enrichment in the LILE
(Rb,Ba),Th and U, but depletion in the HSFE (Nb, Ta,Zr, Hf, Ti and P). It is considered that
these alkaline rocks were derived from partial melting of the enriched lithospheric mantle in the
extensional tectonic setting. Meanwhile, the parental magma underwent intense mineral fractional
crystallization, such as potassium feldspar, plagioclase, apatite, hornblende and biotite, whereas

there have no obvious crustal contamination during magma ascent.

Key words: petrogenesis; geochemistry;alkaline syenites; Yanshanian; Jiaonan; Shandong Prov-

ince

ISSN 1001 —6872(2013)03—0054—09; CODEN:KUYAE2
Synopsis of the first author: WANG Tao,male, 33 years old,a lecturer of lithogeochemistry. Now he is engaged in the research of
petrology and element geochemistry.



