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Abstract Xiaogulihe-Keluo-Wudalianchi-Erkeshan potassic volcanic rock belt in Northeast China, one of the well preserved
volcanic clusters in China, was characterized by the high contents of potassium, alkali and high K,0/Na,O ratios ( >1.2) in the rocks
and was attributed to high potassium peralkaline volcanic rocks. Based on the research relating compositions, crystallization conditions
of potassic minerals ( phlogopites, leucites) in hosted volcanic rocks and mantle peridotite xenoliths with magma component and its
source, the authors suggested that lithospheric extension in the studied region was responsible for low-degree decompression melting of
phlogopite-bearing peridotites in the mantle and the potassic magma experienced leucites crystallization in shallow crust. As magma
evolved, the magma tended to be Na-rich and xenomorphic nepheline and sodalite occurred in matrix glass resulting from the
crystallization of lots of potassic minerals. The volatile-rich minerals as phlogopite, leucite, aptite, nepheline and sodalite in volcanic
rocks and mantle xenoliths also provided the evidence of high abundance of H,O, F, Cl and P in the magma.

Key words Xiaogulihe-Keluo-Wudalianchi-Erkeshan volcanic rock belt; Potassic volcanic rock; Phlogopite; Leucite; Volatile
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F1 FIUEHRAKLEEEULFERD (W% )
Table 1 Major element compositions (wt% ) of potassic volcanic rocks in Northeast China

FEhs SRAE A APk 5i0, TiO, AlLO; FeO"™ MnO MgO CaO Na,O K,0 P05 10T Total o
09HLJO1 ok sl g f % s 52.02 2.49 13.43 8.71 0.11 6.68 5.76 3.77 5.47 1.11 0.53 100.08 9.5
06WD30 FHAEMZEIL maEmMZ s 50.06 2.26 12.84 9.49 0.13 8.00 7.16 3.63 4.78 1.10 0 99.47 10.0
10HL29 #EfIlEA G maERWL s 48.67 2.39 13.35 9.17 0.15 6.77 7.39 3.71 5.02 0.90 1.28 98.80 13.4
09HLJ13 BH&E L A R X A 52.00 2.25 13.75 9.09 0.12 6.54 6.31 3.83 4.81 0.98 0.41 100.09 8.3
09HLJ15 RBHE T 1L WX A 44.61 2.21 11.00 10.41 0.15 12.78 9.74 3.54 4.37 1.02 0.84 100.67 38.9
09HLJ17 BHEIRIL LR 52.48 2.71 14.56 8.60 0.11 3.94 4.84 3.59 6.86 1.28 1.23 100.20 11.5
09HLJ20 Bhg R Wi e i 2 A 47.22 2.13 11.38 9.60 0.15 10.58 9.06 3.61 4.63 1.01 1.61 100.98 16.1
09HLJ22 B /IMear L WX s 52.76 2.03 12.86 8.15 0.11 8.87 4.87 4.12 5.29 0.83 0.46 100.35 9.1
09HLJ26 BH&EL o) R m 27 49.84  2.28 13.37 8.93 0.13 7.44 6.53 3.67 4.88 1.13 1.85 100.05 10.7
09HLJ29  BHEKHFIL WA LA 50.35 2.64 13.18 9.14 0.12 5.58 6.95 4.01 5.73 1.33 0.69 99.72 12.9
09HLJ32  RHEI LTI WX 45.55 2.27 11.76 9.97 0.15 11.40 9.36 3.31 2.75 0.97 1.12 98.61 14.4
10HLJO8 /ity Ly Ehdgz Il Wil RO X e 48.86 2.95 11.17 8.12 0.11 8.57 6.46 1.78 7.87 1.87 1.73 99.48 15.9
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Fig.2  Phlogopite peridotite xenolith and phlogopite xenocryst
(‘a)-phlogopite peridotite xenolith from Dayishan; ( b )-phlogopite
peridotite xenolith from Muhenanshan; ( c )-phlogopite xenocrysts
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K2 eZBEMERBEENTHUZERS (%)

Table 2 Mineral compositions of phlogopite peridotite xenolith (wt% )

i 7Y $i0, Ti0, Cr,0,  ALO,  FeO' MnO MgO Ca0 Na, O K,0 Total
phl 39.46  4.63 0 17.45  4.69 0 21.33 0.0l 0.37 10.17 98. 13
phl 39.04  4.62 0 17.51  4.64 0.01 21.44 0 0.32 10.26 97.86
phl 39.86  4.67 0 18.17  4.68 0.03  21.14 0 0.29 9.30 98.16
phl 38.97  4.59 0.17 17.77  4.67 0.03  21.12  0.06 0.39 10.39 98.26
phl 38.40  4.65 0.17 17.18  4.50 0.05  21.43 0 0.47 10.35 97.32
phl 39.47  4.43 0.09 17.75  4.58 0 21.44  0.03 0.35 10. 19 98.47
K ol 41.04 0 0 0.03 11.01 0.13  48.35  0.10 0.01 0 100. 69
ol 40.03 0 0 0.05 10.25  0.13  48.66  0.16 0.01 0 99.30
epx 51.36 1.05 0 7.08 3.05 0.07 13.93 2278  0.62 0.01 99.97
epx 50.31 1.02 0 7.16 3.10 0.07 14.73  23.81 0.62 0 100. 82
opx 56.24  0.11 0 4.69 7.77 0.25  30.69  0.32 0.03 0.01 100. 11
opx 54.77  0.09 0 4.24 7.97 0.18  31.44  0.38 0.03 0 99. 10
Il phl 39.74  3.99 0.71 13.98  3.26 0 18.02  0.35 1.40 10.04 91.50
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Fig.3 Phlogopite backscattered images of phlogopite peridotite xenolith from Dayishan
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Fig.4 Backscattered images of leucites in potassic volcanic rocks from Northeast China

(a)-sample from Xiaogulihe Ma’ anshan: octolateral and hexagonal granular leucites; (b)-sample from Jianshan; (¢ )-sample from Gushan; (d)-

sample from Kashan: concentric structure, pyroxenes and ferrotitanium oxides daughter crystals situated concentrically

£33 FhMRMLEFEBEREFRHES (wi%)

Table 3 Compositions of leucite and its daughter crystals (wt% ) in potassic volcanic rocks from Northeast China

FE = FkEHLE  SiO, TiO, Cr, 0, Al, O, FeOT MnO MgO Ca0 Na, O K,0 Total
09HLJO1 —il 57.21 0.20 0.01 21.56 0.82 0 0.03 0.06 0.1 19.92 99.97
09HLJO4 — il 55.97 0.24 0.01 21.43 0.59 0.01 0.02 0.30 0.09 19.98 98. 66
06WDO07 = B 59.43 0.24 0 21.12 0.85 0 0 0.09 0.07 18.13  100.00
06WDO7 * S| 60.57 0.29 0 22.25 0.81 0.02 0.04 0.12 0.10 15.01 99.38
09HLJ32 10 54.91 0.25 0.02 22.22 0.55 0.01 0 0 0.57 20.18 98.72
09HL]20  RH&EI  54.40 0.29 0 22.29 0.70 0 0.04 0 0.20 20.99 98.97
09HLJ14 PRl 54.26 0.22 0 22.12 0.56 0 0 0 0.34 20.57 98.13
09HLJ14 P il 54.14 0.27 0.04 21.99 0.75 0.02 0 0 0.51 20.59 98.42
09HLJ14 Rl 54.49 0.17 0 21.49 0.67 0 0.05 0 0.15 20.81 97.84
09HLJ17 E/10 53.23 0.28 0.01 20. 60 0.57 0 0.05 0 0.20 20.15 95.11
09HLJ17 1l 56.82 0.35 0 21.48 0.94 0 0.06 0.04 0.25 19.64 99.73
09HLJ26 £l 55.93 0.22 0 21.44 0.69 0.04 0.13 0.13 0.23 20.13 98.95
I0HLJO5  BRygimis  54.25 0.21 0.24 20.56 0.43 0 0.04 0 0.13 20.24 96.08
10HLJO5S  B}y&3i 56.86 0.22 0.07 21.53 0.38 0 0.02 0 0.21 20.10 99. 40
I0HLJO5 — BRygimis  54.82 0.19 0.06 20.96 0.37 0.01 0 0 0.14 20.57 97.15
10HLJO5S  B}&3 55.60 0.19 0.03 21.26 0.44 0 0.04 0 0.12 20.49 98.15
10HLJ11 /Ny H 54.33 0.27 1.30 20.91 1.00 0 0.07 0.06 0.38 19.88 98.20
09HLJ14# 11l 47.28 2.75 0.02 5.91 6.90 0.13 12.45 22.04 0.95 1.20 99.63

T = PIAEARS] A Li et al. 20095 #24 FUR A T SdGEREG
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x4 BBMLEPBERS (W%)

Table 4  Electron probe analyses of nephelines in Keluo volcanic rocks (wt% )

Acta Petrologica Sinica % &5k 2012, 28(4)

FEAhE ORFEHLE S0, Ti0,  Cn0,  ALO,  Fe0'  MaO  Mg0  CaO  NayO K0 Totl
09HLJ32 Rl 52.87 0.94 0.06 24.34 2.41 0.04 0.58 0.42 14.14 1.84 97.67
09HLJ32 NI 51.31 0.33 0 25.77 1.54 0 0.41 0.31 14.81 1.53 96. 00
09HLJ20 Pl 44.15 0.25 0 27.88 1.48 0 1.29 3.84 15.55 3.68 98.25
09HLJ14 bzl 42.87 0.17 0.03 30.89 1.60 0.03 0.62 0.83 16.54 4.92 98.51
09HLJ15 PRl 45.66 0.12 0 29.95 1.39 0 0.11 0.11 17.30 3.47 98.11
09HLJ15 ¥ 46.73 0.08 0 29.35 1.46 0.03 0.07 0.09 17.08 3.29 98.26

x5 RBMNLERFHERS (W% )
Table 5 Electron probe analytical results of sodalites in Keluo volcanic rocks (wt% )
FES CRERHL Si0, TiO, Cr,0; AL O; FeO" MnO MgO Ca0 Na, 0 K,0 cl Total
09HLJ20 ol 40.25 0.24 0.04 26.73 1.75 0.01 1.68 2.40 20.25 0.76 4.75 97.80
09HLJ14 PZERIL 36.94 0.04 0 28.77 0.47 0.01 0 0.33 23.79 0.20 6.16 95.33

R
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Fig. 5  Backscattered images of interstitial nephelines in

potassic volcanic rocks from Northeast China
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Fig. 6  Projection on the P-T plane of the system KAISi; Og-
H,0 (after Deer et al. , 1992)
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