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Fig. 1 Geological map of the Micangshan alkaline rock area
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Table 1 Composition of clinopyroxenes from alkaline rocks
BRERD ®HEeBEBRES 7 ® = i ] BAERKS
THES 1 2 3 4 5 6 7 8 9 10 11 12 13 14
SiO; 45.27| 46.95| 48.15| 46.80| 44.55 43.97| 44.53| 43.32| 45.37| 48.52| 50.02| 48.10| 47.11 | 50.17
TiO; 1.86] 1.04| 0.75] 2.34] 1.28] 1.56| 1.24| 1.36] 1.43] 1.80| 0.63[ 0.22] 0.27 | 0.19
ALO; 8.69 8.82] 6.73| 7.67| 9.15 11.77] 10.72( 10.85| 12.25] 5.94| 3.19] 1.97 2.06 1.42
Cr;0s 0 0.11| o0.11 o0.18) o 0 0 0 0.28) 0.02] 0.10] © 0 0
Fe 03 4.85 3.34| 3.63] 4.60
FcO* 11.43| 6.24] 6.37) 11.19] 7.44| 3.70| 5.93| 4.19| 5.70| 12.40] 11.96] 22.39| 22.59 | 22.29
MnO 0.31] 0.14f 0.22[ 0.06/ 0.19) 0.10{ 0.13] 0.14] 0.06] 0.57] 0.48 0.86| 0.78 | 0.83
MgO 8.74| 11.66| 12,16 8.75| 12.32f 10.56| 9.87 11.51| 9.91] 8.37] 9.32 1.86| 1.66 2.00
NiO 0 0 0 0.18] 0 0 0 0 0 0 0.44] 0 0 0
Ca0 22.47| 23.59) 24.06| 22.04] 15.66| 23,75 23.29| 21.28] 24.77} 22.35| 22.56( 22.11] 22.37 | 19.98
N2,0 1.07f 0.51] 0.47| 1.11 2.00| 0.46| 0.52| 1.28 0.21] 0.76| 0.62 1.82) 1.92 | 4.06
K20 0 0 0 0 0.56/ 0 0 0.40[ 0.04/ 0,03 © 0.01] 0.01 0
P20;s 0 0 0 0.01] 0.20| 0.04 0.01| 0.16/ 0 0.06] 0 0.08 0 0
Co; 0 0,29 0.17] 0.25
H;0 1,400 0.20] 0.20[ 0.73
b 99.84| 99.06| 99.02{100.33[ 99.60| 99.74/100.23({100.07[100.02/100.82( 99.31| 99.42| 98.77 [100.94
LL 6 MERTF O EH
Si 1.710 {1,754 [1.807 {1.764 [1.681 [1.646 |1.672 [1.615 [1.687 {1.836 [1.917 [1.910 | 1.892 |1.946
AlX 0.290 [0.246 [0.193 [0.236 [0.319 [0.354 [0.328 [0.385 [0.313 [0.164 [0.083 10,090 [ 0.097 [0.054
Al® 0.097 |0.142 [0.083 |0.105 [0.086 [0.166 [0.146 [0.092 [0.224 [0,101 (0,061 [0.002 |-0.011 {0,011
Fe3* 0.165 [0.090 [0.102 [0.072 {0.136 [0.094 [0.102 [0.130 {0.022 |0.013 [0.030 [0.242 | 0.258 [0.321
Fe?* 0.196 {0,102 [0.098 |0.281 [0.234 |0.116 [0.186 |0.130 [0.155 |0.379 [0.353 [0.501 | 0.501 [0.399
Mn 0.010 [0.004 [0.007 {0.002 [0.006 [0.003 [0.004 [0.004 [0.002 [0.018 [0.016 [0.029 | 0.027 |0.027
Mg 0.492 |0.647 /0.683 |0.492 [0.692 [0.589 [0.552 [0.639 [0.549 [0.472 [0.533 [0.110 | 0.099 [0.115
Ca 0.909 10.944 (0,969 |0.890 [0.632 [0.953 [0.937 [0.850 [0.987 [0.906 [0.926 [0.941 | 0.963 |0.827
Na 0.078 {0.037 {0,034 |0.081 |0.145 |0.034 [0.038 [0.092 [0.015 (0.056 [0.046 Io.mo 0.150 {0.304
K 0 0 0 0 [0.027] o0 0 [0.019 [0.002 {0,001 | 0 [0.001{ 0.005| O
Ti 0.053 |0.029 |0.021 [0.066 |0.036 [0.044 [0.035 [0.039 [0.040 [0.051 [0.018 J0.007 | 0.008 [0.005
r 0 0 0 [0.001 |0.006 [0.001] o [0.005] o [0.002| o [0.027 0 0
Cr 0.003 | o0 10.003 [0.005| o0 0 0 0 [0.004 j0.001 [0.003| O 0 0
Ni 0 0 0 [0.005]| o0 0 0 0 0 0 |[o.014] o0 0 0

*  FcO, B2 5, 6, 7. 8 HESITEIN, HABHBRHITNLHKE, T Fe*, Fo* b WRFTBER. R

5, 85|E XM 3. BRARKAIR,
R . AFESITEH A FRERRARTNR B FEPEBERE LR RAZHR.
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Table 2 Composition of amphiboles from alkaline rocks

BRER & % B 2 = " &2 & MigkE ANERS
yEs 1 2 3 4 5 6 7 8 9
SiO; 42.92 36.96 40.57 44.66 40.06 39.22 38.84 38.04 39.97
TiO, 1.55 4.02 3.09 1.04 0.20 0.17 4.93 5.60 3.26
AlO; 12.32 14.12 12.32 12.14 14.04 16.30 14.03 13.69 11.09
FeaO3 2.17
FcO* 9.98 23.01 14.47 10.74 21.00 18.81 18.55 19.08 23.96
MnO 0.15 0.39 0.16 0.06 0.27 0.23 0.25 0.14 0.37
MgO 13.93 3.95 10.68 13.81 6.72 6.68 6.29 5.96 4.12
Ca0 11.40 10.46 11.57 11.84 9.73 10.79 11.58 11.54 10.27
Na;O 1.85 2.35 2.48 1.95 4,05 3.65 2.04 1.90 2,14
K0 0.81 2.15 0.49 0.83 0.58 0.75 2,13 2.24 1.66
P20s 0.02 0 0 0 0.10 0 0 0 0
CO; 0.12
H,;0* 2.28
= 99.50 97.41 96.13 96.84 96.75 96.61 98.65 98.19 96.84
L23 IR TF Y
Si 6.670 5.852 6.186 6.578 6.145 6.037 5.990 5.933 6.337
AlIE 1.330 2.148 1.814 1.442 1.855 1.963 2.010 2.067 1.663
= 8.000 8.000 £.000 8.000 8.000 8.000 8.000 8.000 8.000
AlY 0.928 0.488 0.386 0.661 0.688 0.995 0.549 0.449 0.410
Fed3* 0.254 0 0.144 0.123 0.542 0.182 0 0 0
Fe?+ 1.297 3.048 1.688 1.200 2,148 2.290 2.392 2.489 3.176
Mn 0.020 0.052 0.020 0.007 0.037 0.030 0.037 0.019 0.050
Mg 2.320 0.933 2,410 2.874 1.537 1.534 1.447 1.386 0.974
Ti 0.181 0.479 0.352 0.115 0.028 0.019 0.575 0.657 0.390
P 0.002 0 0 0 0.018 0 0 0 0
b 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
Cap 1.898 1.775 1.878 1.837 1.603 1.780 1.960 1.929 1.745
Nap 0.102 0.225 0.122 0.163 0.397 0.220 0.090 0.071 0.255
= 2.000 2.000 2,000 2.000 2.000 2.000 2.000 2.000 2,000
Naga 0.455 0.496 0.606 0.395 0.802 0.870 0.522 0.504 0.402
Ka 0.151 0.434 0.096 0.156 0.111 0.148 0.427 0.446 0.335
P 0,606 0.930 0.702 0.551 0.913 1.018 0,949 0.950 0.737

E: ANAR—BRG: Ac-iBCsTs O2(0H)2, Reh T KIPHES F24 Si + AIE, BAI(E) &F8; Cir2h Al¥ + Fed* +
Fe* +Mn+Mg+Ti+P, HER%5; Cas, Nas SHI%5EB MGSE FRNEF, MA% 2 Naa5Kasrg)
HHEAGHNEFRAEF.

* FeO, 5 1045 IE, hMdbEXRFEMNUR. HR{BAHBEHDIIRLB%E, Fo?* Fed*HiRBHIE,
HPEBREAE (R BHEHE. EPSRERFNR.
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Table 3 Composition of nepheline from alkaline rocks

ERHER " B 2 m B A MmN E K &

L) 3 1 2 3 4 5 6 7 8
Si0; 41.16 42.68 40.39 43.30 43.31 45.03 45,07 44.79
TiO; 0.07 0 0.005 0 0 0 0.11 0
Al Os 34.36 33.91 32.85 33.48 34,32 31.72 31.70 31.80
Fe 04 0.077 0.061
FeO 0.048 0.14 0.035 0 0.09 0 9.28 0
MnO 0 0.12 0 0 0 0 0.01 0.16
MgO 0.045 0.05 0.18 0 0 0 0 0
Ca0 1.64 0.96 3.61 0.21 0.40 0.14 0 0
N2,0 15.30 15.11 15.49 14.91 16.01 15.48 14.93 15.20
K;0 6.21 6.48 5.36 6.75 6.04 5.95 5,97 6.00
P,0; 0.007 0 0 0 0 0 0 0
CO; 0.31 0.71
HO* 0.41 0.85
= 99.64 99.52 99.54 98.65 | 100.17 98.32 98.07 98.05

L2 R F o0 &M

Si 8.032 8.255 8.000 8.409 8.290 8.727 8.754 8.713
Ti 0.011 0 0.001 0 0 0 0.016 0
Al 7.903 7.732 7.669 7.663 7.742 7.248 7,260 7.291
Feb* 0.011 0.021 0.010 0 0.011 0 0.041 0
Fe?* 0.008 0.006

Mn 0 0.020 0 0 0 0 0.001 0.027
Mg 0.013 0.014 0.054 0 0 0 0 0
Ca 0.342 0.199 0.766 0.043 0.082 0.039 0 0
Na 5.802 5.688 5.951 5.615 5.943 5.818 5.623 5,732
K 1.546 1.599 1.354 1.673 1.474 1.472 1.480 1.489
P 0.002 0 0 0 0 0 0 0

e 1. 3 HLENIE, BMAGRRERTRAAR ERIQHEGITE, HL&ES E Fe** 1Y, hrhRi
BA%E GB35 BHZHIT RPBHERAR WK
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Studies of Essential Minerals in Alkaline Rocks of Micangshan

Area and Their Genetic Information

Xu Jifeng
(China University of Geosciences, Wuhan, 430074)

Key words: alkaline rock; essential mineral; oxygen fugacity; Micangshan

Abstract

Located in Nanjiang County and Wangcang County of northern Sichuan,
alkaline rocks in Micangshan area might be divided into ijolite-essexite series
(I) and syenite series (II).Nephelines are present in large quantities, whe-
reas there are mo or very few alkaline dark minerals.Clinopyroxenes, amphi~
boles and nephelines in alkaline rocks are richer in aluminium than those
minerals from the same sort of rocks in other areas, with alumoferro—diopside
(fassaite) exhibiting this feature most obviously. Pyroxenes from Series I are
different from those from Series II in composition and evolution trend.Rocks
of Series I were crystallized in the temperature range of 775—1023C, whereas
those of Series I, 700—950TC, indicating that the depth for their crystalliza~
tion was larger than 10 km. The richness of aluminium in pyroxemes should be
attributed to the abundant aluminium in rocks and the crystallization of
minerals at fairly great depth.In other areas, alkaline rocks often have alka-
line dark minerals, which contain very high Fe3*.In this area, however, the
low oxygen fugacity hindered Fe®* from coaverting into sufficient Fe’*, and
hence it was quite impossible for alkaline dark minerals to crystallize from
magma. The low-fO, alkaline rocks without alkaline dark minerals in this area
were crystallized from alkaline magma in a closed environment, whereas high-
fO. alkaline rocks that contain alkaline dark minerals in other areas were
formed by crystallization of alk®llne magma in an open system.



