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Haha-jima volcanic rocks associated with
high-MgO basalts, Bonin Islands

Yoshihiro FUNAHASHI* and Naoshi KURODA**

Haha-jima, the second largest island in Bonin Islands, is dominated by Eocene subma-

rine volcanic rocks with subordinate Eocene marine sedimentary rocks. The volcanic

rocks consist of basalts, voluminous andesites and rare dacites of island arc type, with

high-magnesian basalts.

The arc volcanic rocks have possibly been derived from high-magnesian basalts by

crystal fractionation. Some basalts and andesites, however, appear to have resulted from

the accumulation of mafic or plagioclase phenocrysts in their host liquids.

Some andesite

might be a mixture of basaltic magma with dacitic magma.
All of the Haha-jima volcanic rocks are low in alkalis for the total alkalis-SiO, relation,
and belong to the Japanese or the island arc tholeiitic series. The high-magnesian (>

12— >995 MgO) basalts from the Haha-jima group are very close in composition to MORB

or some high-magnesian arc basalt.
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Geological map of Haha-jima.
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Fig. 2. a: Composition of plagioclase pheno-
crysts from the volcanic rocks of Haha-jima.
b: Composition of pyroxene phenocrysts and
groundmass orthopyroxenes from the volcanic
rocks of Haha-jima. The orthopyroxenes in
basalts (solid circles) are only in the ground-
mass.
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Table 1. Chemical composition of volcanic rocks from Haha-jima.
Bl B2 B3 B4 BS B6 B7 B8 Al A2
si0, 49.58 49.82 48.75 49.98 50.49 49.67 50.96 51.82 54.61 54.12
‘1"1'.02 0.63 0.67 0.82 0.60 0.71 0.64 0.49 0.58 0.79 0.79
Al,04 17.02 16.19 16.56 15.17 17.65 14.45 19.98 14.57 20.00 17.16
Fe,03 2.97 4.99 5.55 4.58 6.75 5.72 3.20 4.59 3.71 4.17
FeO 5.54 5.53 2.88 5.53 2.80 2.54 5.94 4.42 4.56 4.12
Mno 0.22 0.18 0.17 0.16 0.10 0.16 0.14 0.18 0.14 0.16
MgO 9.87 7.08 7.58 9.37 5.64 8.54 6.47 9.13 2.48 4.52
cao 11.26 12.03 11.55 11.07 11.05 10.79 9.97 10.80 9.11 9.42
Na,0 2.11 2.07 2.34 1.87 2.33 2.41 1.15 1.91 3.21 2.97
K,0 0.33 0.23 0.33 0.38 0.21 0.48 0.08 0.27 0.68 0.67
P,0g 0.08 0.08 0.16 0.06 0.09 0.22 0.05 0.09 0.15 0.12
H,0+ 0.40 1.10 1.88 0.60 1.02 2.38 0.89 1.16 0.85 1.02
H,0- 0.32 0.44 1.02 0.44 1.54 1.60 0.46 0.64 0.20 0.28
Total 100.33  100.41 99.59 99.98  100.38 99.60 99,81  100.16  100.49 99,49
Rb (ppm) 5.0 3.9 4.2 3.3
A3 24 AS Ab A7 A8 A9 D1 D2

Si0, 55.60 55.58 55.31 55.76 56.05 56.31 55.17 60.92 62.21

Tio, 0.92 0.61 0.55 0.71 0.67 0.65 0.70 0.62 0.56

A1,0, 18.46 15.78 15.44 16.22 16.36 15.51 17.97 15.99 17.03

Fe,0, 4.62 3.39 3.01 5.88 5,66 4.12 6.00 4.73 4.67

FeO 4.18 5.36 4.83 2.65 3.42 4.33 2.54 1.77 0.74

Mno 0.15 0.16 0.16 0.26 0.15 0.15 0.12 0.14 0.04

Mgo 2.86 5.38 7.02 4.57 4.21 4.88 3.55 2.88 1.76

cao 8.42 9.90 9.70 8.89 8.61 9.08 7.23 5.75 6.37

Na,0 3.24 2.41 2.33 3.14 2.92 2.91 3.08 3.21 3.60

K,0 0.85 0.49 0.51 0.84 0.86 0.75 0.30 1.06 1.34

P,0, 0.15 0.08 0.06 0.11 0.12 0.09 0.08 0.12 0.07

H,O+ 0.56 1.21 0.60 0.66 0.86 1.30 1.60 2.01 1.08

H,0- 0.22 0.26 0.18 0.48 0.28 0.26 1.12 0.86 0.78

Total 100.23  100.61 99.70  100.17  100.17  100.34 99.46  100.06  100.25

Rb (ppm) 14.4 10.7

Zik#E B1WAGHE, 1983MS), B2E¥, B3vAe—7F, B4AFIUME, BSHT

s

<y

B62—+ Wi, B7EEFRERE? 19810F3—20D3c¢), BYIEHMTI,

e A 1ERTE, A2 MR, A3EES, A4k, AS2—%¥E, A6RES, AT
g, A8EI, A9 FHIE,

FA AT

D 1 PE#ILE, D 2 #eEam (L, 1983MS).



NEFREE, BEOG2 72 TERE N kA

HET 5, —HEELT, BEA, TR &N

5.
Y EEAE AL IR S ~1mm. BRCRIER, #ikx

AET A, —ERkiRA, SILTEERREaNn5,

HEAOMMGIIRE &S ~3mm, LIELIZESET 2. &
BROAEL DL DMNH S, WHSHILD,

FAEBALIEIRE &~1.9mm, FNEHREGE2E
Y5,

FESERRE S, SEEA, S, AV TV LR,
%5, NI TFTa=A N, ZUAMNNIVEAE, T A
SEA, F2mm KOLIENRER LS »E
HFanhs,

Ti02 %
o
. N .
L
50 55 60
Al203 %
_’0-% B7o. oAl
]‘ * A3, *
6] ® *B5
- L]
.! e B3 . * ¢
D +B2 .2 .
| Bas B ASe e
1:~| . «B8 .
|
50 g5 50
4 F0 g
104 ‘s
I
[ e P
8 ) P) w osef
[ ]
6 . L ] .
L]
g9 55 60
MnO 9%
l -
2+ ° N
J :Q o * o e o ') ] '.
Q1 | . M .
[ ]
50 55 60 Sics %

3 BEIIE KIS DOERY — Si0, Z1EX.

41

2abFHEM

TRE 6D, BEID, TAHYA b 1ONSH
A, Tho DS ER, 3 DOBAER (ZRA
2DOEARTAHA M1 D)EHIRIETLTH
%, M3 T, BELZOMNEEBDKILAEDHME
B oMz Ths(EMEITH, 1981, 1982;#1 L,
1983MS : KURODA et al., 1983),

Si0, &H 813 EAKT, 49.77% (£ 1 ® Bl) —63.
2% (F10OD2)DEHICH 5.

3TRT & D1 Si0, DL i, CaO, £
FeO, MgO i34 3 %, £ FeO %, TRAE L ZILE
THFNIZEELL WA, 7434 b TRBL T35,

MgQ %
12-9MD
[ )
104 o
gl *B4 BS «pg
1 8y AS
1l B2
6 B5®. < .8
44 ] L] t.. . R
2 Ale * A3 * .
L ] .
50 55 80
Ga0 %
12-’L i
s
10+ d -
J o 0
34 ¢ .
N ’ e,
Q"‘ e
) <5 60
Na20 %
‘
L ]
ST woteldd e o« v 0
. o *~
2T ¢ op .
L]
50 55 50
K20 %
*
L]
107 - LY 2N A L] 0'
oS-~ . -
l. ¢ ‘ - ¢
(]
50 s§ 60
P2Q5 %
Q2- ¢
L ] - . [} .
O].... .’. . .:l.‘ . Py .o.
50 55 60 siop %

51X MD 2B\ T, R1KFEL, MD:MEDLREER(E 270 3).
Fig. 3. Variation diagrams for oxides to SiO, of the volcanic rocks of the Haha-jima group.

Symbols are the same as in Table 1.
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Fig. 4. Al,Os;-modal % of plagioclase pheno-
crysts diagram for the volcanic rocks of the
Hahajima group. Symbols are the same as
in Fig. 3.
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for the volcanic rocks of the Haha-jima group.
Symbols are the same as in Fig. 4.
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Fig. 6. A-F-M diagram for the volcanic rocks of
the Haha-jima group. The curve indicates the
boundary between the fields of pigeonitic
(tholeiitic) and hypersthenic (calc-alkalic) rock
series from Izu-Hakone region (KUNO, 1950).
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Fig. 7. Alkalis-SiO, diagram for the volcanic
rocks of the Haha-jima group. The curves
A-B and C-D define the boundaries between
the fields of tholeiite, high-alumina basalt, and
alkali rock series (KUNO, 1968).
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V7 A NRIEBI:, BEOYV VT A MRIBET 5.
BEOXHAE B2-B4+-B8, ZlE A8, 71 44
FDIORbEE®IZZRET33-50ppm, ZIL
& Cldppm, 74 % A4 » T10.7ppm TH 5 (E
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(1980) 2/ L 7-BREEKILZED Rb &FH&E & K/Rb H,
2 DDOZRET09ppm, 1610—1850, 2 2 D Z (L
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SHZRIE»AVE L, K/Rblhidhi bEu,

JAKES & WHITE (1972) i3 BilY v 74 hZD
Rb #H & L K/Rb b D FE ¥l # LR E T 5 ppm,
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10 ppm, 340, Z1L%% T 30 ppm, 430, ¥4 44 + T
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B, Witu BRSO HE (EK),

Table 2. Comparison in chemical composition
of high-MgO basalts from Haha-jima group
with MORB (6 : PERFIT ef al., 1980 ; Rb from
KAY ef al., 1970, HART, 1971 and SUN e¢f al.-
1979) and the Witu Islands basalt (7: JOHNSON
& ARCULUS, 1978) (H,O-free basis).

1 2 3 4 S 6 7

§i0, 49.77  50.52 49,05 50.55 50.29 49.4 49.75
Tio, 0.63 0.61 0.56 0.65 0.52 0.84 1.11

Al;03 17.09 15.50 16.35 15.49 13.83 16.2 15.56

Fe)03 2.98 4.63 4.85 4.03 5.27 2.37
FeO 5.56 5.59 3.90 4,88 4.64 8.12 6.87
MnO 0.22 0.16 0.20 0.17 0.17 0.14 0.18
Mgo 9.91 9.47 12.22 10.92 11.55 9.61 10.45
Ca0 11.30 11.19 10.65 10.88 10.92 12.7 11.09
Nay0 2.12 1.89 1.91 2.0L 2.41 2.08 2.29
K0 0.33 0.38 0.25 0.26 0.25 0.15 0.22
P,0g 0.08 0.06 0.07 0.16 0.11 0.10 0.11
Cr (ppm) 675 650 505

Rb (ppm) 3.9 3.3 1 3.0
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A, 1986). 6 & 4 DOWERREETEED
SEHJE(PERFIT ef al., 1980); Rb{Eix KAY ef al.
(1970), HART (1971), SUN et al. (1979) i £ 5.
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)V 7 ¥(JOHNSON & ARCULUS, 1978).
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