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Characteristics of Rock-Forming Minerals of Analcime Phonolite in the
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Abstract: Analcime phonolite is a rare alkaline volcanic rock. Using the electron microprobe, X-ray powder diffraction, scan-
ning electron microscope, and Raman spectroscopy. this paper studies characteristics of rock-forming minerals, coexisting
relations and crystallization sequences of the analcime phonolite from the Damxung area, Qinghai-Tibet plateau. Phenocrysts
are euhedral analcime and feldspar, while the groundmass is composed of K-feldspar, salite, titanomagnetite, and limonite.
Analcime is primary and crystallizes in the late magmatic stage. Phenocrystal feldspars have secondary rims of K-feldspar,
and their cores are plagioclases. Crystallization sequences are the plagioclase core of feldspar phenocrysts, analcime and K-
feldspar in the rim of feldspar phenocrysts, K-feldspar in the groundmass, salite. titanomagnetite and limonite. The balance
between analcime and melt places constraints on the P/T regime (5—13) X 10* Pa and 600 — 640 C respectively, implying
depths of origin in the deep crust.
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Fig. 2 Photograph of analcime phonolite in the field and in cross-polanzed light
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Fig. 3 X-ray powder diffraction pattern (a) and secondary electron SEM image (b) of the analcime in analcime phonolite
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Table 1 Electron microprobe analyses results of major minerals in analcime phonolite
TM48 TM50
¢79)
la 1b 2-c 2-r 4-c 4-r 3 6 2-c 2-r 4-c 4-r 3

SiO, 59.81 59.15 51.95 66. 36 53.58 65. 21 66.07 49, 44 — 53. 30 64. 54 52.77 65. 10 9.07
TiO, 0.09 0.04 0.08 0.08 0.03 0. 14 0.03 0. 86 23. 86 0. 06 0. 04 0. 04 0.05 0.32
Al O; 23.56 23.87 28.43 18. 15 27.92 19. 83 18. 71 2.27 3.05 27.78 18. 54 28.29 18. 87 5.15
FeO 0.28 0.32 0.59 0.15 0.58 0. 28 0.21 11.42 71.62 0. 56 0.08 0.46 0.07 71.49
MnO 0. 05 0.01 0. 05 0.01 0.01 — 0.01 0. 37 0. 88 0. 04 — — — 0.27
MgO 0.01 0.01 0. 06 0.01 0.05 — 0.01 12. 84 0.59 0. 06 - 0. 06 - 1. 56
CaO 0.13 0.05 12.10 0. 39 11.09 1.12 1.02 21. 84 — 10. 90 0. 25 11. 32 0.19 0.97
Na; O 9.88 10.10 4. 27 3.07 4.78 5.35 3.57 0.41 — 4.61 2.81 4.43 2.90 0.12
K;O 0. 05 0. 05 0. 83 11.78 0.71 8. 06 10. 37 - — 1. 14 12.62 1.12 12.51 0. 04
Cr; O — 0. 00 0.02 — 0.03 — — 0.01 — — — — — —
Total 93.86 93.60 98.39 100.00 98. 77 99.99 100.00 99.45 100. 00 98. 45 98. 87 98. 48 99.69 88.97

Ab 0. 37 0.28 0.42 0.48 0.32 0.41 0. 25 0. 39 0. 26

An 0.58 0.02 0. 54 0. 06 0.05 0.53 0.01 0. 55 0.01

Or 0.05 0. 70 0. 04 0.47 0.63 0.07 0.74 0.07 0.73

: TM48 TM5 ; TM48-1(a,b), ; TM48-2, ; TM48-3, ; TM48-4,

:TM48-5, ; TM48-6, :TM50-2, :TM50-3, :TM50-4, ;

r: — 2-r,5.6 ’ JXA-8800 ISIS
20kV,0.5nA; C . JXA-8100
15 kV,20 nA.
2

Table 2 Crystallochemical formulas

of minerals in analcime phonolite

TM48

TM50

1-a
1-b
2-c
2-r
4-c
4-r

2-c
2-r
4-c
4-r

(Nay, 541 Ca,
(Nay, 552 Cao,
(Nay, 351 Cay,
(Nay, 269 Cay,
(Nay, 425 Cay,
(Nay, 465 Cao,
(Nag, 313 Cay.
(Cay. 394 Nay,

005 Ko. 002 0. 648 (Alo. 920 Feo,
002 Ko. 002 0. 666 (Alo. 951 Feo,
601 Ko. 0191031 CAly, 961 Feo,
019 Ko. 679 0. 967 (Aly. 967 Feo,
546 Ko, 041 1,013 (Alg, 974 Feg,
054 Ko, 1630, 985 (Al 914 Feo,
019 Ko, 599 )0, 962 (Al
030 0. 924 (Mo, 732 Feo_ 365 Tlo. 025 Ming_ 0121, 133 (i1 ss9 Alo. 1020 1,991 O5
(FeO) . 299 (Fe2 030,313 (TiO2) 0, 299

991 Feo,

009 Ti(k 001 )(). 961 SIZ 000 ()6

008 Ti()A 002 Mn[\, 001 )(l. 940 SIZ 000 ()b

006 ’I‘iO. 003 MgO 001 ) 0.976 Sl] . 000 SIZ 000 ( )8
022 Mg[‘, 003 Tiﬁ), 001 ) 1.002 (Al(), 538 Si(]. 462 ) 1. 000 SIZ 000 ()8

011 TIO 005 ) 1.009 ( AlO 06 Si(). 940 ) 1.000 S‘_) 000 ()S

(Nﬂo. 413 ("aO, 539 KO, 067 ) 1.019 ( Alo 973 FeO, 022 TIO 002 ) 1.002 ( AlO 539 Sll} 461 ) 1. 000 512 000 ()8

(Nay, 252 Cag. 012 Ko. 774 1. 009 (Alo. 991 Feo 003 Tio. 001 0. 998 CAlo_ 016 Sio. 981 1. 000 Siz. 000 Og
(Nao, 395 Cao. 560 Ko. 066 1. 022 (Alo. 977 Feo 015 Tio. 001 Mo, 001 ) 1. 000 CAlo. 563 Sio. 437 1. 000 Siz. 000 O
(Nao, 255 Cao, 009 Ko. 7310 0. 995 (Alo, 999 Feo, 003 Tio. 002 1. 001 (Alo, 019 Sio. 981 1. 000 Siz. 000 Og
(FeO) . 735 (Si02) 0. 120 (Al2O3) 0. 04 (MgO) . 031 (Ca0) 9,014 (OH) « H2O

009 MgO 001 Til). 001 MnO. 001 ) 1.002 (AIO 008 Sil). 992 ) 1.000 SIZ 000 ( )8

023 Mgo. 001 Tio. 003 Mng. 002 Cro. 001 ) 0. 994 (Al 592 Sio. 108 1. 000 Siz. 000 Og
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Fig. 4 Back scattered electron image and X-ray surface scan
graphs of Na, Si and Al of the analcime phenocryst
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Fig. 5 Projection drawing of feldspars’ composition (a) and Raman spectrum (b) of feldspars in analcime phonolite
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