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Petrologic study of volcanic rocks from the Mafujiyvama Formation in Ryuso Group

Genjyu YAMAMOTO, Seishi TAKANO and Yong Ui Kim

Abstract

The middle Miocene Mafujiyama Formation is distributed in the southwest part of the South Fossa Magna. The
Mafujiyama Formation consists of subaqueous volcanic rocks, such as hyaloclastite. This Formation is divided into the
Jizoutouge rhyolite and the Monjyudake trachyte members. The Jizoutouge rhyolite member consists of volcanic rocks and
mudstone. These volcanic rocks consist of rhyolite and trachyte. The Monjyudake trachyte member consists of volcanic
rocks and mudstone. The volcanic rocks consist of the trachyte, trachyandesite and alkaline basalt. SiO, contents ranges
from 50.51 to 74.94%. As FeO/MgOt versus some oxide and minor element contents shows linear relation. There are three

type fractional crystallization. From the above data, it is suggested that the Mafujiyama formation forming volcanic rocks
consist of alkali rocks and subalkli rocks series. Volcanic rocks of the Mafujiyama formation can be assumed to erupt in

the tensional place based upon petrologic character.
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Fig. 1. Geological map of western of the South Fossa Magna
area (after Yamamoto and Shimazu, 1998). Square
part is study area.
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Table 1. Composition of the Mafujiyama Formation.
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Fig. 2. Geological map of Mafujiyama Formation.
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Fig. 3. Total alkali vs. Si02 (wt %) diagram and nomencla-
ture of igneous rocks (LeBas et al, 1986).

Dia, basaltic rock; square, trachyandesite; circle,
trachyte; triangle, rhyolite.

Pib, picrobasalt; B, basalt; baA, basaltic andesite;
teb, tephrite or basanite; Ab, alkali basalt; Th, tra-
chybaslt; pht, phonotephrite; fo, foidite; An, andesite;
baT, basaltic trachyandesite; Ta, trachyandesite; tep,
tephriphonolite; Da, dacite; Tr, trachyte; ph, phonolite;
Rh, rhyolite.

Alkali rocks of Takakusayama Formation are
shown by broken line enclosures.

Boulder broken line shows boundary between
tholeiite and alkali rocks series of Hawaii (Mac-
donald and Katsura, 1964).
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FeO*/MgO-SiO, (Miyashiro, 1974) T, HHER LY v
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Table 2. Major, miner elements and CIPW norm compositions of the volcanic rocks from the Mafu-

jiyama Formation.

FJTUBHEIUE T R8O K ILE DA F R

Monjyudake trachyte member

basaltic rock trachyandesite trachyte
Sampl| 1 2 3 4 5 6 7 8 9 10 11
wi % | |
Si0, | 51.98 50.51 51.68 53.38: 54.42 52.63 53.07 ! 67.62 63.96 66.65 66.38
TiO, 1.88 1.8 1.99 1.93{ 1.90 2.03 1.49{ 0.93 1.19 0.93  0.91
ALO, | 17.80 16.50 16.51 16.46; 16.68 16.17 16.10; 15.42 15.73 15.78 16.95
FeO* | 10.44 10.62 10.65 9.39: 8.33 10.49 11.44} 3.82 549 4.71  3.80
MnO 0.23 0.20 0.41 0.12: 0.11 0.28 0.24: 0.13 0.12 0.12  0.11
MgO 4.01 5.15 6.54 3.80¢ 3.19 462 5.04: 0.85 1.60 0.81  0.77
Ca0 6.43 8.83 4.72 6.88: 7.37 6.29 5.05; 1.94 2,07 1.96 1.88
Na,O | 5.16 5.13 491 7.03! 6.94 504 7.03! 6.36 5.87 6.24 6.68
K,O 1.60 0.8 2.24 0.53: 0.58 1.90 0.11} 2.74 3.61  2.60  2.43
P,0; 0.47 0.31  0.34  0.47F 0.48 0.55 0.43% 0.19 0.37  0.18  0.09
total |100.00 100.00 100.00 100.00 : 100.00 100.00 100.00 : 100.00 100.00 100.00 100.00
ppm § §
Sr 215 387 248 264 1 242 397 161 214 242 120 105
Nb 5 6 6 7 7 7 4 12 10 12 16
Zr 132 131 140 140 0 140 160 87 223 198 264 290
Rb 30 27 31 32 32 35 28! 56 56 49 95
Cr 6 14 30 6 8 47 5 54 79 57 43
Ni 20 20 17 22 | 19 19 19 | 4 12 2 2
A 11 16 13 11 ; 14 11 12 3 4 3 3
Ba 123 114 283 113 94 219 791 304 363 305 217
CILP.W NORM | |
Q 15.83  10.59 15.64 13.26
c 3 | 0.14
or 9.3 5.02 13.06 3.07: 3.37 11.11  0.65 16.13 21.22 15.31  14.3
ab 43.15  42.41 41.04 55.28 56.64 42.14 58.72 | 53.56 49.33 52.55 56.27
an 20.46 19.23 16.23 11.67: 12.54 15.7 11.91} 5.41 5.88 7.31  8.69
1c : '
ne 0.27 1.96¢ 0.86
kp E
di 1.95 12.73 10.017 11.23  4.46  4.61} 0.15
W0 1.05  6.83 5.371 6.02 2.39  2.47% 0.08
en 0.91 5.9 4641 521 207 2.140 0.07
fS : |
hy 6.22 5.27 8.49 2.05  3.96 2.02 1.92
en 6.22 5.27 8.49 2.05 3.96 2.02 1.92
fs ! :
ol 1.92  4.75 7.58 3.31; 1.87 0.58  7.19;
fo 1.92  4.75 7.58 331 1.87  0.58 7.19
fa 3 ;
il 0.499 0.43 0.87 0.260 0.23 0.6 0.511 0.28 0.26 0.26 0.23
hm 11.47 11.66  11.7 10.33: 9.17 15.52 12.55: 4.23  6.06  5.21 4.2
tn 3.93 3.29 § 416 2.730 1.92 1.36  0.83
pf 2.78 3.021 2.99 0.15 !
ru 0.17 ! | 0.49 0.45 0.79
ap 1.07  0.72 0.79 1.09: 1.11 1.25 0.97; 0.44 0.8 0.42 0.21
total | 100.01 100 100 100 £ 100.01 100.01  99.99 i 100 100.01 100 100.01
DI 52.49  47.7  54.1 60.31; 60.87 53.25 59.37 | 85.52 81.14  83.5 83.83
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tral\c/[;;tjeylﬁgri%er Jizoutouge rhyolite member

trachyte | rhyolite |trachyte ! rhyolite
Sampl| 12 | 13 14 | 15 16 17 18 19 20 21 22
wt % | |
Si0, | 64.26 % 71.74| 64.20% 73.87 74.16 73.62 74.97 73.56 70.82 74.92 70.93
TiO, 1.03¢ 0.78| 1.02¢ 0.43 0.28 0.56 0.37 0.51 0.56  0.29  0.30
ALO; | 16.42 14.25| 15.97; 14.27 14.05 14.32 13.26 14.04 14.82 13.48 14.93
FeO* 5.030 2.65| 5.44} 1.8 1.57 2,55 1.60 2.16 2.21 1.73  2.17
MnO 0.17: 0.08| 0.18: 0.10 0.05 0.05 0.03 0.06 0.07 0.03 0.06
MgO 1.141 1.25| 1.48% 0.35 0.28 0.55 0.42 0.43 0.46  0.35  0.47
Ca0 1.86; 1.74| 1.90: 1.09 1.06 0.95 1.06 0.98 1.92 1.39 1.94
Na,O | 6.61: 4.31| 6.71; 4.36 4.01 3.46 4.22 3.29 4.68 3.85  4.68
K,O 3.260 3.07| 2.8l 3.57 4.47 3.87 3.97 4.88 4.32  3.88  4.42
P,0s 0.23% 0.12| 0.30% 0.07 0.07 0.07 0.09 0.09 0.13 0.08 0.09
total | 100.00 : 100.00 | 100.00 : 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
ppm § |
Sr 2241 130 236 184 181 168 177 196 282 184 250
Nb 14 3 114 4 6 5 5 7 6 5 6
Zr 3161 125 2391 145 167 151 131 181 149 134 130
Y 49 15 44 23 26 22 21 28 24 22 16
Rb 65 | 65 53¢ 112 159 129 74 147 123 110 116
Cr 31 5 41 2 1 2 2 2 3 4 2
Ni 1 2 3 1 0 1 2 1 1 3 2
\ 20 25 42 16 21 23 18 18 21 18 17
Ba 474} 332 251 435 495 426 393 512 560 446 421
C.LP.W NORM; '
Q 8.751 29.57| 9.44 ! 32.13 31.2 35.91 32.55 33.18 23 34.36  22.63
c P0.97 {1.42  0.86 2.87  0.32  1.78 0.61
or 19.15; 18.08 | 16.49: 21.04 26.36 22.81  23.4 28.78 24.47 22.87 26.06
ab 55.59 1 36.39 | 56.44 i 36.81 33.85 29.19 35.62 27.75 39.52 32.49 39.52
an 55: 7.8 5.12¢ 4.95 4.8 4.26  4.67 427  6.64 6.37 6.64
lc 5
ne
kp
di 0.28 1.23
wo 0.15 0.66
en 0.13 0.57
fs :
hy 2,811 3.11| 3.66: 0.87 0.7 1.37 1.05 1.07 1.01  0.87 0.6
en 2.811 3.11| 3.66: 0.87 0.7 1.37 1.05 1.07 1.01  0.87 0.6
fs
ol :
fo
fa
il 0.36: 0.17| 0.38; 0.21 0.11  0.11  0.06 0.13 0.15 0.06 0.13
hm 5.56 0 2.94| 6.01: 2.09 1.74 2.82 1.78 2.39 245 1.92  2.41
tn 1.54 1 1.62 1 1.18 0.57
pf ;
ru 0.20 0.69| 0.15; 0.32  0.22 0.5 0.34 0.44 0.26
ap 0.53: 0.28 0.7: 0.16 0.16 0.16 0.21 0.21 0.3 0.19 0.21
total | 99.99 100 | 100.01 ¢ 100 100 100 100 100 100 100 100
DI 83.49 0 84.04| 82.37: 89.98 91.41 87.91 91.57 89.71 87.99 89.72 88.21
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Fig. 4. FeO*/MgO vs. oxides (wt %) diagram from volcanic rocks of the Mafujiyama Formation.
Alkali rocks of Takakusayama Formation are shown by broken line enclosures.
Symbols are same as those in Fig. 3.
Border Broken line of FeO*/MgO vs SiO2 diagram shows boundary between tholeiite
(TH) and calc-alkali (CA) rocks series (Miyashiro, 1974).
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Alkali rocks of Takakusayama Formation are shown by broken line enclosures.
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