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Ultramafic Nodules in Alkali Basalt from Taka-Shima,
Saga Prefecture, Japan

Yasuko KoBAYASHI* and Shoji ARAI*

Alkali basalt from Taka-shima, Saga Prefecture, has large amounts of mafic
and ultramafic nodules. Ultramafic nodules are derived from cumulus mantle, and
so-called mantle peridotites are absent. Ultramafic nodules are classified into
three Groups, I, II, and Il in terms of petrography.

Ultramafics of Group I is relatively fine-grained, and minerals are closely
packed. They consist of dunite, wehrlite, olivine clinopyroxenite, clinopyroxenite,
websterite, olivine websterite and orthopyroxenite.

Ultramafics of Group I are characterized by coarse-grained pyroxenes with
complicated grain boundary and prominent exsolution lamellae. They consist of
clinopyroxenite, websterite, olivine websterite, orthopyroxenite, olivine orthopyro-
xenite and harzburgite.

Ultramafics of Group Il are composed of clinopyroxenite, websterite, olivine .
websterite and orthopyroxenite. They are characterized by relative enrichment of
spinel and pale purplish brown color of pyroxene in thin section.

Volume relationship is Group I >>Group 11 >>Group . The age of formation
is Group I >Group M >Group I, according to observation of composite xenoliths.

Cumulus mantle underneath Taka-shima had been mainly produced by three
stages of igneous activities. First, second and third stages correspond to the
formations of ultramafics of Groups I, M and I , respectively.

Group I ultramafics make a thick layer between mantle peridotite and
Moho underneath Taka-shima. They are partly invaded by network of Group I
ultramafics. Group Il ultramafics make a gigantic pocket in Group I ultramafics,

through which Taka-shima alkali basalt magma had erupted.
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Fig. 1. Location of Taka-shima. Two points on west and east coasts
are localities where the abundance of xenolithic rocks was determined
(1:25,000 map of Karatsu).



FEE, GROT v ) ARGHOBERIEHE S IOV T 13

YAMAGUCHI (1964) (%, FEHARD LREFOGEHE
HEaAFYOMEo—HE LT, SEDAFGMAENTE
Lz, 2L T, aBEYEREOBRIIY ORI L
v, HHADGEMZ, F2 bOZREEKKRICEE
Bk 5%, k7, HAKEAD packing index £k
ML #ic kv, aB8ME 7T 28 h v 5 vE
LDBEORETHL E L.

Kuno (1964) ¥, SEOEAD A S 7 ) X FDIK
WAKRST LT, #0513 REE FE 73 T,
T2 P OLREDLEE UMD S, EHESRH
Lok Ui, 7, MgRME06ME L~ v v
DHEATHBLHEERLI.

ISHIBASHI (1970)13, & &S LU B
AEYAEREMADEICE ST, ) —vs4 T, T
9784 TD2ODF AT, {LEflkE s &
W2, 79908470, MTF30kmi D& <2F
DT, ZRE~ /=P oDORBILE - TTELHDT
o, TNV=vsATR, TI79v 4T EOE R
W= hWRETHLELTHS,

OBATA (1972M S) (3, & EOBHERERMES + 11
Bicko, 91471, 547NN, (LMK, 8;
e bEa b LT, 74711, GED T HHIR
BZ0g = bvE DL B, YUTA Mo
DOUFEETHD, ZVEbHEREZITEY, 54
ThiE, 9471 L0EEOFEHEEEA/RL, F2 b
DTNWAY) « ATV TN THS &
LT3,

Texld, TO@MBOMESITLD, MBS, Fic,
= v bov, FEHE O ELE A S 0T 5 HINT,
HICEE L WA RAA TS, A, Ekid#is 0
T FH LOHEEE b LI, FioBiaTai
DFHEHIC OO T ETAIL,

2. WEMEREIUERE

EEE, EEEEETERBENOREM 3 miE LD
T, YAMAGUCHI (1964)ic kA&, A DBELLA
avisFvy 7Ly FEERS I RS % Plio-
cene DR M BB SE /7 V7 VALXREDREE -
TVb., TOXRETCHELHSEEATOS.

EETIE, BRICT VR - Yy Y ALREDMEE
SN TEEICH D, fMESORE - 8%
B NTHEBEOIAICB LTI TR DI,
EEDTNRY v ARSI, ART, &
SIELTHEE R D E, PPE-IF TREDE NS
DD 2D oNG, BaELTH Y7 v, HE
Ha, RERAEET. GRI3h v 1, HREER,
BEA, REPEY» OB - TO 5. kiR B
NEZEDITF VT « NV FERTHY T VABHD,
AR )& MCE, BEEA, REAOPHS.

3. HWEEOHBEIUER

SEOTVRY v vRREEIRE, ey
Prd LS @ TR EEZEZ SN b H v 7 Ve
5, BEOHEBAER L B AavEET, BAD
WHESHEEINTVS., T, §F4 1+, T=—
WsSA N, A vRIV /N4 e yFA N, 7))
JoNAayyFAN, 92TRITAN, AVIVA
V2 TRAYTA N, N4 YFL L, AYT
VY E VAT =B/ o B AV AP R &
#H7u, havffts, havaThb. BIE, BRic
HOHEDHS, PO -7126DFETHD, RE3iF
20z 1 ~30em T, AD DL, 34X21cATH -
7.

FFA4 MOy N=Y v 4 b F TOBEENS
i, fiER, YA bEr S, S—T1, Tu—T
I, 7v—7MD 323 55, RERNVEES,
HhoMaoarEEaoboE s v—7mEL, 7
=7 MPNT, HBL, KRAEHE, BathIiciin >
AIHBEETH L DA T Vv—=TT, Thllizs v
-7’1 &L =711, HIKT, 8D/ 3 +
VIBENC EBRFETH A, sv—T7 11, ¥+
M, S2—FA b, HhvsvhRI7) /54007 vF
AN, 29/ NA4 g yF AN, S2TRYTA L,
NI VAT2TAE T4, X4 oA
SRk, Zov—=7TE, 20 /XM asvFAh,
V2 TR IGA N, AT VAT LTRITA N, A
WINRA TG YFA R, H Y TV AF NI BY
FA N, AR —=Tp g SR, =71



14 INREE T - TR R

X, 74004, 92TRITA N, A
VIS VAY 2T REITA L, FsNgay 4
Fpoaks., Zv—=71, Z =710, BOBD
IsHiBASHI (1970) IC XA TV —vav 47, T797
# 47T, OBATA (1972MS) it k5494 7°1, 41
7hic, BEHETEEEZONS. Fv—7 T,
Ty 0847, §A4 7T, EFNTHE5L0,
SR ORHE L AMFO 2 IR (Fig. 1)ikB0T,
WESOBRILERE L. AEEE, BEOKHS0m D
TRTCOELTOWMESEZRTELUL, ZORA2E
L, A RkH7-. Fig. 2ic, {4 DEALADOERILATR
LThs. Mtk T, 7v—71 OGRS
PO THEBLTWAHE, 2OohTH Y /X407
YA MPEBLTOAER, KEBLTVWS. 1L,
PHETE 7 V=7 T DEARFITDEL, FHCY =
T2 54 VERBROA V. 12, S-S
A LETHS.

%7, Fig. JICHBERMHESDOE - FERLTH
5. BEOIDIT, MILBRE ILOMESDE— F(#k
B, 1980MS) &4 . 541 bHHDR X VvDEH

BICIE5o2 b5 &5 IcEbN%. Fig.3icku
T, FFAMDBIN I N4 0s Y FANET, Hy
7 vAaEHEFEAORIE, BB L ThELHICED
ns.

4. EREH

1 s—=71

FFA4 b FF4riE, BEAEDI VI VRERY
IO, HAED ERAEASRLAVEBE TN
5. hvsvhaE, BEAEEYL 7IRT, FHEIHEL
#RL, ¥V 7« NVEFEFTS. RERVE, KRB
iz LT, BErSFAEDORRELL, 7V
5 YADBITIEE—RBICBIEEL TS, Bi30.2%
M5 7.7 %ETEALTVS, BEEAIZ, RETH
EThh, hvovAEOKRREFA 7RI S
W EDBBO. FHEENERT T EIED B, BHES
A7RIBEAER NG, BHELGIR, Z2EM4ATR
L, WETHEEIEXEIRONEDS, BHAT X 71313 &
AL,

Dx=WSA b+ vL—nNI4MNE, AT A,

e it
o 2 oy _ _ tel 2
East = = o Clinopyroxenite tal” o
c £ £ 1ar. a
3 @ o T o
o = X e
o Ao
@
= o
vo
- //

Fig. 2. Frequency (volume ratio) of ultramafics of Group I (blank) and Group [I (dotted),

and feldspathic rocks (ruled) from Taka-

shima.
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Fig. 3. Modal amounts of olivine (Ol), orthopyroxene (Opx) and clinopyroxene (Cpx) in
ultramafic inclusions from Taka-shima. Data of Arato-yama are from Fujiwara (19
80MS). 1, dunite. 2, wehrlite. 3, lherzolite. 4, harzburgite. 5,olivine clinopyroxenite.
6, olivine websterite. 7. olivine orthopyroxenite. 8, clinopyroxenite. 9, websterite. 10,
orthopyroxenite.
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Table 1. EPMA analyses of minerals from harzburgite (T-017).

No. 1 2 3 4 5 6 7 8 9 10
Si0, 52.6 53.2 37.9 38.9 38.4 53.9 52.7 37.2 38.9 38.5
Al,0; 1.23 3.86 0.05 0.08 0.04 2.67 2.88 0.07 0.06  0.07
TiO, 1.00 0.34 0.01 0.01 0.03 0.16 0.20 0.00 0.03 0.05
FeO* 5.99 9.55 18.3 14.8 15.6 9.68 8.67 14.7 16.2 15.3
MnO 0.20 0.22 0.30 0.26 0.27 0.20 0.16 0.20 0.25 0.26
MgO 17.3 29.5 41.8 44.5 44.0 30.1 31.4 45.6 43.7 45.1
CaO 19.7 1.91 0.22 0.25 0.14 2.19 2.18 0.20 0.19 0.21
Na,0 0.50 0.09 0.02 0.02 0.04 0.10 0.10 0.00 0.00 0.00
NiO nd nd nd 0.19 0.25 nd nd 0.30 0.15 0.17
Cr,0, 0.61 0.30 0.03 0.02 0.02 0.29 0.42 0.00 0.00 0.02
Total 99.1 99.0 98.6 99.0 98.8 99.3 98.7 98.3 99.5 99.7
Mg 0.497 0.814 0.800 0.840 0.832 0.811 0.830. 0.845 0.825 0.837
Ca 0.407 0.038 0.003 0.003 0.002 0.042 0.041 0.003 0.003 0.003
Fe* 0.096 0.148 0.197 0.157 0.166 0.146 0.129 0.152 0.172 0.160
Mg* 0.838 0.846 0.803 0.843 0.834 0.847 0.866 0.847 0.828 0.840

No. 1, clinopyroxene. Nos.2, 6 and7, orthopyroxene. Nos. 3 to5, and 8 to 10, olivine.
See Fig. 7 for analyzed points. FeO* and Fe*, total iron as FeO and Fe, respectively.

Mg*, Mg/Mg + Fe* atomic ratio.
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Fig. 7. Microscopic sketch of harzburgite (T-017)
(orthopyroxene-rich part), showing analyzed

points (Nos. 1 to 10) by EPMA. See Table 1.
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Fig. 8. Schematic phase diagram of forsterite (Fo)-diopside (Di) - SiO»

SiO2

system,

showing genesis of Group I ultramafics from Taka-shima (after Obata, 1972).

Enss, enstatite solid solution. Di 55, diopside solid solution (See the text).
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Fig. 9. Schematic phase diagram of forsterite (Fo)-diopside (Di)-SiO, system,

showing genesis of Group ]l ultramafics from Taka-shima(See the text).
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