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Petrology and Chemistry of the Volcanic Rocks from the
Fukué-jima in the Goto Islands of Nagasaki
Prefecture, Southwest Japan
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Hajime Kurasawa & Kiyoshi Takahashi

Abstract

The Fukué-jima (island) is located at the southwestern end of the Gotd islands, Nagasaki
prefecture, Southwest Japan, and occupies the southwestern margin of the so-called Circum-Japan
Sea alkali rock province.

The district is divided in four; eastern Fukué district, southern Tomié district, western
Miiraku district and northern Kishuku district. The followings have been clarified by chemical
analyses of 22 specimens and microscopic observations of many specimens of these volcanic rocks.

In Fukué district, voleanic activities of the alkali rock series in the older stage took place,
followed by that in the vounger stage alkali rock series with a large amount of xenocrysts of quartz,
andesine and magnetite. Trachybasalts of the younger stage alkali rock series erupted out after
Pleistocene age, but some in Recent age.

In Tomié district, dolerite lava flows of the tholeiitic rock series erupted out in the Recent
age, and formed the flat lava plateau. k

In Miiraku disirict, activities of the younger stage alkali rock series, followed by the
activities of the tholeiitic rock series. Hematite occurs in Sagano-shima, western part of the
district,

Trachybasalts which belong to the older stage alkali rock series erupted out in the Pliocene
age are distributed in Kishuku distriet.

The older stage alkali rock series in the Fukué-jima show higher Na,O + K0, K,O/Na,O
and normative Or contents than that of the younger stage alkali rock series, while the former
show lower Si0, than that of the latter.

These relations between the alkali rock series of the older stage and younger stage are
compared with both rock series in the Otsu district and the Abu district in the western part of
the San-in region.

Most of the tholeiitic rock series show higher SiO, than that of the other rock series,
and the rock series show lower NayO-+K,0 and KyO/NayO, but the rock series do not represent so
high FeO+Fe,0p These tholeiitic rocks have similar characteristics of Kuno’s high-alumina

basalt. Peacock’s alkali-lime indices of the rock series in the Fukué-jima are shown in Table 6.
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Fig. 1 Distribution of basaliic rocks of Fukué-jima,
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of the analysed specimens. Numbers same as Table 3
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Table 1 Stratigraphic Succession of the Fukué-jima in the Goto Islands in Nagasaki Pref.
Period | ) Epoch ! ) Rocks
0 Holocene Tholeiitic rock series
uaternary ~Pleistocene . .
‘ Pleistocene Younger stage alkali rock series
Pliocene Older stage alkali rock series
Tertiar SR o
ary ) Granite-porphyry and quartz-porphyry
Miocene -
) sandstone, shale and tuffaceous sandstone (7)
- — !
Pre-Tertiary | (unknown)
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Fig. 2 GeologicFmapTof the Fukué district of the Fukué-jima of the voleanic activity
1. Alluvium 7. Nagate lavas
2. Cinder cones 8. Granite-porphyry (upper Miocene)
3, Mi-dake lavas 9. Tertiary sediments (Gotd formation)
4. Op-dake lavas 10, Craters .
5. Naka-dake lavas 1i. Locality of the analysed specimens (see Fig.1)
6, Masuda lavas
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Fukue district | Tmmze dxstnct MnraLu district | K;shuku dlbtl ict
o A R . i
Younger stage Tholetitic
alkali rock series rock series
Holocene 1, 2 9, 10
3 4, 7, 8, 23
. 6
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£ Tholeiitic
& rock series
w o
SQ 13
Pleistocene Younger stage ’
alkali rock series
11,12, 14 |
15,16 :
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7 alkali rock series)
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= Pliocene | | Older stage
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( | 17,18,19, 20,21, 22

Numbers same ds in Figure 1.
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Table 3

Chemical Components in Voleanic Rocks from Fukué-jima

No. 1 2 3 5 6 7 8 9 10 11
FE-1 | -2 | -3 -4 -5 -6 -7 -8 | FS1 | -2 | FW-1
- i} - »: ey - - - u,..f. — ,;,, B = - - ,‘ - - - [
S - I - 7 R {i R I A
: : ) 1 . v i

B 17) mh |- Wb wh Wb b b b Ei[ ,b ? (b—>c?(b-rc) (b))
2) | TBo,qt| TBo | TBao = TBao | (TA)o TBo | TBo,qt| TBo,qt Dol,ao | Dol,ao & Dol,o
S S A . i - . ‘E , S
510, 48.46 | 48.16 | 49.40 @ 49.28 | 51.98 | 47.18 48.60  47.92 @ 50.42 @ 50.24 | 52.06
TiO, 1.63 1.65 1.71 1.81 1.70 1.73 1. 89 1.83 1. 46 1. 48 1.39
ALO, 18,66 | 18.36 17. 84 17.85 17.87 18.15 18. 62 18.98 17.20 17. 45 17. 48
Fe,Oy 3.84 5. 56 2.97 3.13 2.66 4. 54 4.15 2.07 1.33 2.51
FeO 6. 83 5.21 7.89 7.82 5.21 6. 62 7.18 8.28 8.52 6. 90
MnO 0.19 0.‘22 0.21 0.22 0.17 0.23 0.24 0.23 0.19 0.18 0.17
MgO 5. 80 5.82 5. 45 5. 34 4. 63 6.48 1 4.64 4. 47 6.93 7.04 5. 66
CaO 8. 46 8. 60 8.22 8.16 6. 63 9.01 | 7.75 7.83 8.68 8.71 8.19
NayO 3.59 3.77. 3.60 3.84 4. 41 3.40 3.96 0 3.81 3.18 3. 20 3.57
K0 1.47 | 140 1.43| 1.35| 276 142 168 171, 0.75 0.84 1.18
P,0; 0.47| 043 0.74| 0.70| 0.45| 0.50 0.9 053 0.40 | 0.37 0.2

| |
HO+ 0.50 0. 46 0. 42 l\ 0.30 1 1.02 0.39 0. 43 0.68  0.21 0.33 0. 42
i | !
Hy;O— 0. 48 0.58 j 0. 26 \\ 0.34 0.43 0. 47 0.35  0.55 ( 0. 30 0.23 0.26
! J | ~
r [ ;; ‘ ;
Total 10038 100.22  100.14 100.15 99,92 100.12  99.98  99.93 100.07] 99.92 100.09
S1% 27. 4 27.4 0 26,9 25,2 23.9 29.4 21.9 21.3 33.01 33.8 28.9
Norms
o) — — — — _ _ _ _ . _ —
C — - - o o . - . — . —
Or 8. 69 8,27 8. 45 7.98 16,31 8.39 9.93 10.11 4. 43 4. 96 6. 97
Ab 30.38  31.90 30. 46 32,49 37.32 | 28.77 33.51 32,24 26. 91 27.08 30. 21
An 30.45 1 29.03 28,30 1 27.48 20.82  30.07 28.08 29. 63 30. 45 30.78 28,21
Wo o 3.52 4.52 3.21 3.50 3.81 4. 74 2.98 2. 40 4,16 4. 18 4. 39
En L2861 3.09 6.23 4. 41 0.65 0.90 0. 90 0. 45 13.27 | 10.61 14. 00
Fs 1. 27 0.565 4. 41 3.08 0.26 0.31 0.57  0.26 8.81 7.51 8.52
Fo 8.29 7.99 5.15 6.23 7.63  10.68 7,47 7.49 2.79 4. 85 0. 07
Fa 4. 44 1.63 4. 00 4.71 3.56 4. 37 5.02 5.43 2.03 3.80 0.07
Mt 5.57 8.06 4. 31 4.54 3.86  6.58 6.02 6. 00 3.00 1.93 3. 64
11 3.10 3.13 3.25 3. 44 3.23 3.29 3.59  3.48 2.77 2.81 2. 64
Hm — — e — — e — — o e e
Ap 111 1.02 1.75 | 1. 68 1.07 1.18  1.18 1. 26 0.95 0. 88 .69
Ne | - — — e — —— - - — e —
| |

1) Kuno’s ferromagnesian silicate mineral assemblage

2) TBaoy, qt :
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EHEREBIBELHBERENoMNEE (AR — 88 )
of Got6 Islands in Nagasaki Prefecture, Suuthwestj Japan

Analyst: Hajime Kurasawa

12 | 18| 1 15 | 16 17 18 19 20 21 22 23
2 -4 | -5 -6 -7 | FN-1 | -2 -3 -4 -5 -6
o BUOED e BB BEEEB B N e e BB e o T e
m(b) | gh,y Mb | Wb Wb | (Wb | (b b | Wb  wb  (mb

i

Dol.o | Dol.yo, TBo %TBo,qt TBo, gt TB(o) | TB(o) TB(0), gt TBao | TBao  TB(o) BILEW

52.58  51.14] 50.90, 48.36 48.80  47.96] 47.56  45.46, 47,92 48.04  47.50 48.33
1. 48 1.36 1.67 1.93 173 1.54 1.84 2.02 1.81 1.88 1.82 2.40

17.29)  17.51) 17.95 18,81} 18.84 17.86 18.34 18.86 18.02] 18.07 17.88 16. 29
2.81 2.27 4.77 7.03  11.58 3.21 4. 38 5. 80 4.86 4.46 3.37 13024
6. 27 7.54 5.35 4.58 0.18 7.82 6.97 6. 69 5.49 6. 48 6. 06 8.73
0. 16 0.18 0.30 0.31 0. 26 0.23 0. 28 0.18 0.21 0.25 0.13 0,11
5.19 6. 30 4 91} 4. 27 4. 80 5.03 5. 24 5. 569 5.19 60 6. 39 5.70
7.53 8. 54 6. 86 6.81 7.18 7.89 7.37 8. 54 8.02 7.78 7.61 8.50
4. 04 2.88 3.85 3.90 3. 80 3.92 3.73 3.23 4.10 3.75 3.97 3.59
1.72 0.71 2. 00 1.97 .74 1.99 1.85 1. 62 2. 13 2,02 2. 18 1.49
0.33 0. 36/ 0.41 0.50 0.73 0.72 0. 66 0. 55 0.58 0. 69 0.52 0.79
0.29 0.65 0.33 0.46  0.27 0. 86 0.77 0. 56 0. 60 0.72 1.21 .
0.32 0.49 0. 46 0.89 0. 24 0.63 1.11 0.42 0.74 1.06 1.00 0o

100,01 99.93  99.76) 99.82 100:200 99.66 100.10, 99.52  99.67 99.80  99.64 99.99

26.3 32.4 24.0 20.3 22.9 23.2 24,1 25.0 24. 4 22.0 29.5 25,4
e Jass
— 1.98 — - — e — — e - -
10. 16 4. 20 11.82 11.64 11. 69 10.93 9. 46 12,80 11.94 12.80 8. 90
34.19 24. 37 32.58  33.00 28,31 31. 56 25. 69 27,26 3173 26,69 30. 41
23.96 2. 74 25.81 28. 00 25,31 27.83 32,26 24,48 26. 50 24.48 23.92
4. 70 3. 05 2. 32 1. 06l 3. 60 1.84 2. 67 4.88 3.17 4.07 5.34
10. 06 15,69 10. 86 7.72 2.11 0.92 1.81 3.51 1.72 2.81 7.83
5.47] 10. 06, 3.29 — 1.58 0.48 0. 66 0.92 0. 86 0.92 5.41
2.01 — 0. 96 2.04 7.32 8. 560 8.58 6. 61 6. 82 9,29 4.50
1.22 —] 0.31 - 6. 32 4.78 3. 06 2.04 3.63 3. 46 3.26
4. 07 3.29 6.91 10. 18 4.63 6. 35 8. 34 6. 95 6. 47 4. 86 4. 63
2.81 2.58 3.17 3.67 2,88 3. 49 3.79 3. 49 3,57 3.49 4.55
— - — 0.01 — — o e . ] —
0.78 0.85 0.97 1. 18] 1.68 1.56 1. 35 1.35 1. 63 1. 35 2.02

— - 2.56 —  0.85 398 - — . 4.26 e

TA : Trachyandesite, Dol.: Dolerite
Solidificatiqn Index

*

7—(201)




BEAE e e O Be, Ml b T icRE,
Tz kB B, SEERENAL

19)  Quartz-olivine-bg. trachybasalt

PR, . KL - RURE  HBE s AL AR E
@ﬁﬂmﬁﬂ%bwocmm%%%&v%égﬁgm@
TEREGE - &R - T D EREERY, L TRk
i, n‘ﬂﬁﬁﬂiﬁfﬂ*\/ T B,

20) Augite-olivine trachybasalt

wERfs, W BERL A DAVERA T A VIV
A FMEBAL T BBV, BRI RS O
RO CTHEREL TS, FHE TN VERCER, H
T AEE L L ER BRI,

21) Augite-olivine trachybasalt

R, e20) Pl Tv b,

22) Olwme~bg trachybasalt

JEfh, EEREE T, v BRER
kajmwu%ﬁm%wn

23)  “Fukué-gan”

L5, Ak

Olivine trachybasalt

~ Table 4
B R RATRED « BILES

A ﬁnmfﬂ(ﬁHMM)
&R BEKkL Group

59110902a
59110905
i Basalts
: 59111204
4 FE-4 59111205
W kE « B Group
FE-5 5011 1401
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Range of Chemical components in the Rock Series of the Fukué-jima

Older stage alkali rock series

CaO

7.4m~8.5 4.8~7.2 | 0.50~0.65

Rock series KHON | tot. FeO % MgO ! Na;O+K;0 | KoO0/NayO
Tholeiitic rock series | 50~51 ;95 ~ﬂ)a 6.3~7.0  8.5~8.7 | 3.5~4.0 0.25
i H
Younger stage alkali rock seriesé 47~510 8.5 ~11. 0 4.3~5.8 7.2~9.0 : 4.8~5.9 | 0.30~0.55
| i | i

45~48 19,

1)~53  2)~52  3)7.5~

i
09 ~12. 0 | 4.6~6.4

!

Fed + Feali Casked)

/

Ha:0+ K

1
20
Foe
4 e
e
& ®

. Older stage alkali rock series

. Younger stage alkali rock series
. Tholeiitic rock series

B LD B b

xenolith (namely xenocryst)
5. Parental magma of the alkali rock

series of the western part of the San-
in region (M. Kurasawa & K. Takaha-

shi, 1960)
6. Parental magma in Japan and the
surrounding areas (K. Yagi, 1959)

. Younger stage alkali rock series with 9.

g0

7. Circum~Japan Sea alkali rock provinee (T. Tomita, 1935)
8. Alkali rock series in the Abu district of the westen part of
the Ban-in region (H, Kurasawa & K. Takahashi, 1960)
Alkali rock series in the Otsu district of the western part
of the San-in region (H. Kurasawa & K. Takahashi, 1960)
10, Alkali rock series in the Mi-shima district of the western
part of the San-in region (H, Kurasawa & K. Takahashi,
1960)
11, Parental magma in the Izu and Hakone districts
(H. Kuno, 1954)

Fig. 3 Fractionation trends of the basalts of the Fukué-jima
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Fig. 5 K30 : NagO of the basalts of the Fukué-jima plotted against SiOg

10—(204)

b5 RCHE, WHAR

N
EERd 5, —
JET, IBTEER O 7 v h USRS, B H A T L U EE
E X0 i MgO/FeO+Fe Q5 O EWIEIC S 12 |



BT R RLE B EBESo bR mEE (BN

L0
M0 @
Fed+Feals
A X4 ) rez # /0 )
\ &v\ @ .
(o123 £
*q0/ N Fow H
05 o) 3 S, .
fe 92 18 L:(% @O/o' AN N
© Qi -
¥ o - y=l
CTTR
o . [ - . : : I—
40 45 S0 55 80

SiCa. %
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1. Tholelitic rock series 5. Circum-Japan Sea alkali rock province {T.Tomita,1935)
2. Younger stage alkali rock series 6. Pigeonitic rock series in the Izu and Hakone districts
3, Older stage alkali rock series (H. Kuno, 1954)
4, Younger stage alkali rock series with 7. Parental magma in Japan and the surrounding areas
xenolith (namely xenocryst) (K. Yagi, 1959)

Fig. § Oxide variation diagrams of the basalts of the Fukué-jima plotted against Solidification Index (SI).
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Table 6 Peacock’s Alkali-Lime Indices of Various Regions of Japan

Tholelitic rock series 57.0

Fukué-jima , . . e
Younger stage alkali rock series 53.5
Older stage alkali rock series 51.0
Western part of San~in region Abu district alkali rock series 53.0

(H.K. & K. T., 1960)

: Otsu district alkali rock series 51.5
Iki islands and Higashi-matsuura district (K. A., 1958) 51.0
Circum-Japan Sea alkali rock provinece (T.7T.,1935) % 53.1
Japan and the swrounding areas (. Y., 1959) 51.6
Pigeonitic rock series in Izu and Hakone districts (H. K., 1954) 66.0
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Fig. 10 Normative feldspar diagram of the basalts of the Fukué-jima
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