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Abstract: Songaksan volcano, which occurs as a monogenetic volcano on the southwestern promontory of
Hallasan shield volcano, is composed of tuff ring, cinder cone, lava pond and cinder conelet complex on
wide basalt platean. Except for an influx of extemal quartz xenocrysts in the tuff ring. Totally the volcano
ranges from trachyandesite to trachybasalt in petrography and chemical compositions, which confirm the
continuum between the evolved and primitive compositions widely occurring in the Jeju volcanic system.
Chemical data for the volcano show quantitative compositional variation from the lower to the upper part
of the volcanic sequences. The continuous compositional variations generally define a compositionally
zoned magma storage. The chemical data suggest that the compositional zonations might have resulted
from the fractional crystallization of a parental alkali magma. As result, the Songaksan volcano initially
tapped the top of the zoned magma storage and subsequently erupted successively more primitive magma.

Key words: Songaksan volcano, Compositional variation, Alkaline magma, Compositional zoning, Frac-
tional crystallization
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Fig. 1. Location and geological map in the Songaksan volcano.
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Fig. 2. Photomicrographs of thin sections under open nicol with 0.2 mm long scale bars. A, Tuff consisting of light
brown palagonitic glass, quartz sand grains and tachylitic glass; B, Tuff consisting of light brown palagonitic glass,
quartz sand grains, tachylitic glass and grid-patterned microcline in a matrix of palagonized fine vitric ash; C, Moder-
ately vesicolar scoria with hyalopilitic to pilotaxitic fabric of plagioclase laths and intergranular to intersertal ofivines
in a tachylitic glass; D, Basalt consisting of clinopyroxene and olivine microphenocrysts, and pilotaxitic plagioclase laths
in a glassy mesostasis.
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Table 1. Major and trace element composition of the Songaksan volcano in Cheju Island.
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CHS5 SOl 502 SO3 ey CHY SO5 SO4 CH6 S06
SiO, 47.04 55.92 62.70 66.80 61.07 50.87 50.28 50.15 48.29 50.86
ALO, 14.67 13.58 12.96 11.27 13.30 15.44 15.60 15.13 15.58 15.71
Fe,0,* 13.60 9.22 8.44 7.17 8.73 12.21 11.97 12.11 13.16 12.20
MgO 9.15 5.57 3.67 3.18 3714 5.80 6.19 6.83 6.60 6.16
CaO 9.37 4.83 3.64 3.93 445 748 7.15 7.56 7.91 7.43
Na,O 3.05 2.69 242 2.76 2.54 336 3.68 3.59 3.95 3.78
K,O 045 2.06 2.14 1.74 1.92 1.80 1.89 1.75 1.79 1.91
TiO, 2.16 1.54 1.43 1.27 1.60 2.21 2.18 2.09 227 2.19
PO, 0.31 0.37 0.30 0.30 0.35 0.58 048 0.44 0.54 0.48
MnO 0.16 0.12 0.11 0.08 0.10 0.15 0.14 0.14 0.18 0.14
total 99.96 95.90 97.81 98.50 97.77 99.87 99.56 99.79 100.27 100.86
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Table 2. Trace and rare earth element concentration(ppm) of the Songaksan volcano in Cheju Island.

SO1 SO2 SO3 SO7 SO5 S04 S0O6
Ba 451 518 522 490 471 435 489
Co 24 21 20 22 31 33 31
Cr 94 85 68 79 153 183 147
Cu 31 30 29 32 41 42 34
Li 26 22 16 15 13 12 14
Nb 33 30 27 36 46 40 45
Ni 71 63 54 62 113 129 109
Sc 11 11 9 11 16 17 16
Sr 487 379 362 451 567 547 575
\" 105 100 88 96 147 155 151
Y 24 24 20 24 29 27 29
Zn 101 89 80 93 121 115 119
Zr 175 174 188 170 148 124 154
Rb 51 59 48 52 40 35 42
La 36.29 33.72 28.99 35.56 38.26 33.51 37.53
Ce 69.88 64.71 55.99 67.92 73.97 65.09 72.25
Pr 8.43 7.84 6.74 8.18 9.09 8.40 8.70
Nd 30.20 28.30 24.10 28.50 33.10 30.50 32.10
Sm 6.09 5.72 4,89 5.70 6.94 6.37 6.86
Eu 1.86 1.75 1.52 1.83 2.37 2.22 2.35
Gd 573 5.37 4.59 5.46 6.79 6.37 6.68
Dy 4.19 3.92 3.25 3.76 476 4.49 4.69
Ho 0.85 0.79 0.65 0.75 0.94 0.89 0.92
Er 2.10 1.96 1.61 1.75 2.21 2.03 2.17
Yb 1.75 1.66 1.32 145 1.71 1.61 1.69
Lu 0.26 0.25 0.19 0.21 0.24 0.23 0.24
(La/Lu), 14.47 14.00 15.70 17.39 16.32 14.94 16.01
(Ew/Eu*), 0.95 0.95 0.97 0.99 1.05 1.05 1.05
*Mean value between Smn and Gdn
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Fig. 3. Total alkalis versus silica diagram of the rocks
from the Songaksan volcano (after Le Bas er al., 1986).
Symbols are: +, basalt plateau; O, tuff ring; A, cinder
cone; [, lava pond.
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Fig. 4. Alkalis versus silica plot of the rocks from the
Songaksan volcano (after Irvine and Baragar, 1971).
Symbols are the same as in Fig. 2.
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Fig. 5. K,0 versus Na,O plot of the rocks from the Son-
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sodic and potassic series of Le Bas ef al.(1986). Symbols
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Fig. 6. Tectonomagmatic discrimination diagram of the
rocks from the Songaksan volcano (after Mullen, 1983).
Compositional fields are: OIT, oceanic island tholeiite;
OIA, oceanic island alkalic; MORB, midocean ridge
basalt; IAT, island-arc tholeiite; CAB, island arc calc-
alkaline basalt. Symbols are the same as in Fig, 2.
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Fig. 7. Tectonomagmatic discrimination diagram of the
rocks from the Songaksan volcano (after Meschede,
1986). Compositional fields are: Al, within-plate alkalic;
A2, within-plate tholeiite (WPT); B, enriched MORB (E-
type MORB); C, volcanic-arc basalt (VAB) and WPT; D,
normal MORB (N-type MORB) and VAB. Symbols are
the same as in Fig. 2.
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