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crystallization kinetics and the textural evolution of magma. Using trachybasalt as the starting material,
two series of melt-crystallization experiments (temperature series and pressure series) were conducted at
the pressures of 0. 6-2 6 GPa, the temperatures of 800 ‘C-900 °C and the annealing time of 100 h, to
investigate the influence of temperature and pressure on the mineral-melt dihedral angle. In the
temperature series (3 groups), trachybasalt were fused at the temperature of 1 350 °C, the pressure of
0.6 GPa and the annealing time of 1 h, to obtain homogeneous melts; then, the melting temperatures
dropped to the crystallization temperatures of 800 °C, 850 ‘C and 900 °C, and annealed for 100 h. In the
pressure series(4 groups), the trachybasalt were fused at the temperatures and pressures of 1 350 C and
0. 6 GPa, 1375 °C and 1.1 GPa, 1 400 C and 1.6 GPa, 1 425 ‘C and 2. 1 GPa, and 1 450 °C and
2 6 GPa, respectively; the samples were kept under such conditions for 1 h to ensure completely melting
and proper homogeneity, and then the temperatures dropped to the crystallization temperature of 900 °C
and annealed for 100 h. Amphibole was the main crystal phase in the process of trachybasalt
crystallization under the above experimental conditions. The amphibole-melt dihedral angles from the
experimental products were obtained by measuring the dihedral angles in the two-dimensional random
sections. The effects of temperature and pressure on the dihedral angle were discussed by comparing the
observed cumulative frequency of the amphibole-melt dihedral angles in the run products with the
theoretical cumulative frequency curve. The median of apparent dihedral angles in amphibole-melt
increases with the increase of temperature. The nucleation density of amphibole is small while the growth
rate is fast at high temperature; thus, the higher temperature is beneficial to the growth and coarsening
of amphibole, so that the grains impinge and form the high dihedral angle. Conversely, the nucleation
density of amphibole is large while the growth rate is slow at low temperature; therefore, the low
temperature impedes the growth and coarsening of amphibole, and results in the parallel grains with the
small dihedral angle. Moreover, the median of amphibole-melt apparent dihedral angles increases
initially, then reduces and finally increases again with the growing pressure, the possible reason is the
prominent difference in mechanical properties between the melt and minerals. It is proved that the
mineral-melt dihedral angle gradually increases with the development of mineral from isolation to
impingement texture in the early stage of magma crystallization. Furthermore, combined the result of
this study with the previous work about the evolution of mineral (or mineral-melt) dihedral angle in the
late stage of magma crystallization, the evolution trend for the mineral-melt dihedral angle in the whole
process of magma crystallization can be inferred.

Key words: dihedral angle; melt-crystallization; trachybasalt; high pressure and high temperature;

interface energy; impingment texture; textural equilibrium; textural evolution of magma
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1
Tab.1 Compositions of Trachybasalt
w(Si02) /| w( Al 03) / fw(TiO2) /fw(MgO) /fe(Fes 05) /| w(FeO) / [w(MnO) /| w0(Ca0) / |[w(Naz 0) /| w(Kz 0) / [w (P2 05) /| w0(CO2) / o Hy O ) | w@rral/
% % % % % % % % % % % % %
10084| 47.8 14.13 2.48 6. 44 7.57 3.53 0.16 8.40 3.90 1.26 0.90 0.02 3.33 99.92
sw( ) § Wioal .
) 500 pm
L 3],
s s s
A 8.5 mm, 6 mm, 16. 5 - >
mm; ( ) 6 mm, 4 mm, 3 N N °
mm; 6 mm, 1 mmj ,
8.5 mm, 8.25 mm; 32.5 mm;
B 12 mm, 10. 5 mm, 33 mm; 50[2-2%2’>J0 ' ,
10. 5 mm, 8.5 mm, 33 mm;
6 mm, 2.7 mm, 5.75 mm 161
2 o (123° 4
Fig. 2 Schematic Diagram Showing the Assembled Sample 2, Vernon
JL-3600t (120°) ; ;
[20-21] .
Wis Reos -W7, Regs ’ ’ -
+5°C, +0. 05 GPa, , 7
2 7 . _
(D (3 ). 0.6 GPa. 63 C 2.
1350 C, , 3. 6%, Jurewicz ,
1 h, 800 C.850 C.,900 C
53 100 h , s
o 5%,
(2) 4 ) 0 6. (25293 | s )
L 1.16.21.26 GPa 1350 C~ N N
1450 C s s 1 h, 2
900 °C 4 100 h Tab.2 Measuring and Statistical Results of One of
i the Apparent Dihedral Angles
/ /
EPMA-1600 : C | GPe
Runl 800 0.6 63 26.6°] 3.6° | 20.5°~41.6°
JXA-8100 . Run2 850 0.6 64 90.0°| 2.4° | 85.2°~94.4°
1.3 Run3 900 0.6 63 93.8%| 1.5° | 100.5°~89.0°
, Run4 900 1.1 65 47.0°| 2.8° | 42.5°~54.3°
, Runb 900 1.6 66 122.0°] 1.7° |118.6°~127.1°
, , Run6 900 2.1 66 52.0°| 1.5° | 51.0°~55.8°
[9,17,22] 3 Run? 900 2.6 63 41.5°%| 2.2° | 37.9°~47.4°




3 100 h -
Fig. 3 BSE Photographs of Experimental Products in the Process of Melt-crystallization of
Trachybasalt at the Annealing Time of 100 h
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Tab.3 Analysis Results of Major Elements of Amphibole and Melt
w(Si02)/ fe(Al; 03) /| w(Ti02) / | w(TiOz) /| w(MgO)/ | w(NiO)/ | w(Fe0)/ |w(MnO)/| w(Ca0)/ |w(Naz0)/ | w(K20)/ | wipai/
42. 64 12. 67 2.96 0.09 11. 44 0.03 12.74 0.20 9.49 2.74 0.86 95. 84
font 57.28 23.49 0.07 0.10 0.01 0.02 0.46 0.01 9. 00 6.82 0.88 98. 14
44,10 14. 97 2.92 0.02 9.13 0.03 11. 74 0.16 9.38 2.64 1.14 96. 23
Run2
62.33 19.43 0.45 0.01 0.49 0.00 3.10 0.10 2.70 0.85 0.98 90. 44
36.55 13.49 5.18 0.12 10. 67 0.05 14.28 0.19 10. 35 2.82 0.72 94.42
s 58.95 18.48 0.78 0.04 1.21 0.03 6. 85 0.09 3.96 0. 80 1.00 92.18
39.55 15.16 3.61 0.04 9.78 0.01 13.70 0.19 10. 77 2.68 1.74 97.22
fond 58.19 19.04 0.87 0.01 1.05 0.01 5.54 0.15 2.96 1.21 2.25 91.27
) 38.74 16.52 3.79 0.09 7.70 0.01 15.38 0.17 10.15 2.97 1. 34 96. 86
fud 61.70 18. 06 0.72 0.02 0.57 0.03 3.49 0.06 2.03 0.74 1.38 88.79
i 40.93 16.03 2.77 0.10 10. 30 0.02 11.90 0.15 9.79 2.99 1.85 96. 83
fond 55.29 18.28 0.77 0.02 0.67 0.02 3.16 0.07 2.38 4,26 4.07 88.98
. 38.85 16. 37 3.30 0.08 8.55 0.00 13.70 0.13 9.08 3.02 2.25 95. 34
fond 59.99 19.06 0.80 0.02 0.38 0.04 3.01 0.06 1.87 1.02 1.74 87.99
JXA-8100 H 15 kV, 20 nA, 10 s,
1~5 pm 10 pm,
2.2 4 -
y s Tab.4 Measuring and Statistical Results of Amphibole-melt
- , Apparent Dihedral Angles
66~201 C 1,
0.6 Runl 174 35.4° 41,2° 24.0° 1.8° 4,7°~175.0°
GPa. 800 °C 850 C 900 C. 1'00 Run2 | 156 | 53.1° | 57.0° | 25.9° 2.1° | 12.3°~130.8°
h X (3 ) _ Run3 177 63.5° 67.8° 26.1° 2.0° 15.9°~134,2°
4. 7°~175. 00‘12. 30~ Run4 201 65.6° 65.6° 25.0° 1.8° 12.8°~125.5°
130. g° 15. 90N134 20’ B Run5 103 61.7° 65.5° 27.6° 2.7° 11.9°~131.3°
35.40‘53. 1° 63.50; 900 °C . Run6 66 51.9° 57.2° 24.6° 3.1° 14,2°~134.8°
0.6.1L1.16.2 1.2 6 GPa. 100 h Run? 84 7L1° 69.3° 29.5° 3.2° 7.3°~142.9°
, 4 ) -
12, 8°~125.5°, 11 9°~
131 3°,14. 2°~134 8% 7. 3°~142 9°, - 3.1

63. 5°,65. 6°,61. 77, 3.1.1

51.9° 7L 1°C 4. 4, 4.5 0.6~2.6 GPa,
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