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Table 1 Major and minor element compositions of Niangniangshan volcanic complex
W HEE] ®# O~ ¥ m @ £ - ¥ & ©
S 1 2 | 3 } 4 [ 5 | 6 | 7 | s 9 10 1
B85S | Noia ] R225-1 | NO21 N-4-5| N-5-1 | N-6-1 i N-7-1 | NO4 ‘ N-1-1 | N-8-1 | N-5-2
Sio, 58,18 58,27 59.08 | s6.19 | s1.71 | 51.66 | 60.22| 60.38| 60.17 | 60.03 | S51.21
TiO,; 0.37 0.34 0.38 0.31 0.90 0.98 0.42 0.43 0.44 | 0.45 0.86
Al,O, 22,23 22.59 22,10 | 22,00 | 18.25( 17.79} 18.92| 19.06 | 18.81 | 18,90 | 17.59
Fe,O0; 2.73 2.81 2.24 3.23 3.95 4.90 1.60 1.49 1.74 1.79 3.79
ReO 0,54 0.35 0.4 0.16 2.68 2.04 0.68 1.38 1.15 1.20 2.82
MoO 6.07 0.12 0.13 0.07 0.18 0.16 0.08 0.12| 0,10 0.13 0.13
Mgo 0.70 0.67 0.40 0.60 2.05 2.60 0.48 0.55 0.55¢ 0,73 2.1
Cy0 0.05 0.70 0.39 1.43 6.18 5.96 1.86 1.96 2,11 2.29 5.84
a0 2,07 3.77 3.95| 3.37 4,22 4.28 5.17 6.32 6.36 5.43 3.54
K,0 11,29 8.06 8.66 8.87 5,91 5.36 7.25 7.24 6.93 .38 5.93
PO 0.06 0.08 0.10 0.13 0.49 0.54 0.09| 0.10 0.11 0.14 0.56
Q0, 0,04 1.10 0.62 1.16 1.74 0.14 0.14 0.92
no 1.73 1.86 1.61 2.32 2,89 2.23 0.72 0.41 1.04 2.58
s 0,00 0.05 0.02| 0.05| o0.02]| 0,02 0,05 | 0.01 0.30
99.97 99.58 99.49 | 100,67 | 100,03 | 99.70 | 99.58 | 99.75| 99,13 ) 99.16 ) 98.93
K,0
Nz,0 5.46 2.14 2.19} 2.s3 1,40 1.25 1.40 1.15 1.09) 1.27 1.68
Se 1.23 4.93 6.34 1.37 1,53 1,60 7.43
v 75 100 75 104 88 100
Cr 25 0 15 0 0 15 10
€o 36 50 42 44 38 32 40
Ni 14 22 36 22 22 16 22
Zr 497.6 | 294.7 | 295.3 | 487.1 430.5 | 320.8 5.0
Y 23 45.5 40.6 33.7 32.8 | 31.7 32.7
Sr 307.7 2546 2092 | 400.8 456.2 | 994.1 7396
w 9,45 10.13| 10.8 10.8 10.8 10.8 13.5
Ta 12.40 9.96 9.96 | 13.23 4.98 4.98 | 11.62
B 875.1 1424 1754 | 296.0 476,1 | 559.5 1324
Rb 274.6 | 132.8 | 132.2 | 157.8 154.6 | 132.8 144.7
u 5.4 10.5 10.0 6.4
Th 29 27 19 17
Lo 95.7 151 130 119 111 105 101
Ce 185 330 288 253 240 232 215
Pr 18.7 | 37.4 33.7 27.6 26.9 | 26.4 24.1
Nd 67.9 | 154 141 108 105 106 101
Sm 11.4 27.8 | 26.0 18.8 18.4 18.7 18.9
Eu 3.22 7.2 6.78 4.03 4.12 4.51 5.27
Gd 8.24 | 19.7 18.5 12.9 12.5 12.8 14.2
Th 1,07 2.43 2,32 1.24 1.62 1.63 1.84
Dy 5.09 | 10.9 9,92 7,77 7.55 7.51 7.81
Ho 1,22 2.52 2.25 2,27 1.75 1,70 2,24
Er 2.05 4,15 3.76 3.29 3.10 2.98 3.11
Yb 1,83 3.10 2.70| 2.62 2.52 2,31 2.33
Lu 0.28 0.45 0.40 0.40 0.37 0.34 0.35
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Table 2 Summary of fractionation calculation
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The Characteristics and Origin of Gradient in Niangniangshan
Alkaiine Magma Chamber

Tao Kuiyuan Xue Huaimin
(Nanjing Institute of Geology and Mineral Resources)
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crystal fractionation; thermogravititational effect

Abstract

Niangniangshan alkaline volcanic complex developed in the late stage of
Mesozoic volcanic activities in Ningwu volcanic structural depression was
special type of rock association,In general, they were characterized by
rich~-potassium, LREE and other hygromagmaphile elements in geochemistry,
This alkaline volcanic complex can be subdivided into two parts, belonging
to the products of two sub-cycles of volcanic activities respectively, The
lower part of thi¢ rock association bears pseudoleucite, characteristic mine—
ral rich in potassium, and the upper part of this association bears hatiyne,
characteristic mineral rich in sodium, In this paper, we suggest that they
came from a same magma chamber with compositional gradients by means

of the petrologic, petrochemistry and trace elements geochemistry study,
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The crystal fractionation accounts for coming to compositional gradient in
the chamber, but thermogravitational effect may play some role during
magma differentiation, particularly for the generation of capping layer
rich in volatile components, The mass balance calculations quantitatively
modeled the crystal fractionation process in the chamber,and confirmed
the results observed, That is to say,as a mineral of the lower density,
leucite phenocrysts accumulated in the top part of the chamber, whereas
those phenocrysts having higher density (such as pyroxene, hatiyne, plagi~
oclase) settled downward in the chamber,



