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High Mg-andesite and -dacite from Ohakune crater,
North Island, New Zealand

Naoshi KURODA!, Tadashi NOMURA? and Hayaomi URANO?®

Abstract The Ohakune crater is one of the parasitic vents around Ruapehu volcano.
Olivine andesite and bronzite dacite occur in and around the crater, the eruption of which
took place explosively on the flat laharic plain surrounding Ruapehu volcano.

The Ohakune crater rocks contain some phenocrysts of Mg-rich olivine (Fo88) or
orthopyroxene (En89), indicating their derivation from the mantle peridotite. The olivine
andesites have high contents of MgO (7.36.6%) and SiO. (55.5-57.4%), similar to
magnesian andesites from some island arcs and continental margins. The bronzite dacite
also has MgO (5%) despite its relatively high SiO, (63.7%).

The high-Mg olivine andesites fall near the area of parental basalts and andesites of
very low-K and -Rb in the linear trend of the Tongariro volcanic rocks in the K-Rb rela-
tion, whereas the high-Mg dacite is plotted on the area of relatively high-K and -Rb in
the same linear trend. The dacite may have formed by contamination (or mixing) of the oli-
vine andesite-forming magma with a high-K and -Rb, felsic crustal material.

Key words: island arc, mantle peridotite, crystal fractionation, contamination, high-K

crustal material
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Fig. 1 Geological map around Ohakune crater (Hackett & Houghton 1987).
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Table 1 Modal % of phenocrysts and micro-
phenocrysts from the Ohakune crater rocks. OAl - 2:

o

En En
Fo Fo

-

Fig. 2 Composition of phenocrysts and micro-
phenocrysts of olivine, orthopyroxene and clino-
pyroxene from the Ohakune crater rocks, OAl - 2 and
OD. Obtained from microprobe analysis. OAl - 2:
Olivine andesites. OD: Bronzite dacite. O: Olivine. @:
Orthopyroxene and clinopyroxene.

Ab An

Fig. 3 Composition of plagioclase phenocrysts and
microphenocrysts from the Ohakune crater rocks.
Obtained from microprobe analysis.

AMRIIEZ2mMmTH S, MELITELET S, 85
A, EERELTERICETNDG, EbTTHIZ,
TN A MEL-ARGER O S,
AEEHS - BERER, Thirrson - RAERL,
gL, SMRPELA, BT I AL, HEHEL
T EEEERT, Fr— MR IZ. —ERARE L B
BRI THENONY), REBERLTEBTS AL
AR O£ (1.3mmX0.5mm) (CHESN-H LT
W3, ZOEADILBERIIHIZ%TH S,

Olivine andesites. OD: Bronzite dacite.

phenocryst

and microphenocryst OAl OAZ2 oD
Olivine 2.0 1.1 -
orthopyroxene 4.0 2.6 5.7
Clinopyroxene 4.8 4.7 4.1
Hornblende - - 0.7
Iron ore - - 0.2
Plagioclase 0.3 0.0 21.5

Table 2 Chemical composition of phenocrysts and
microphenocrysts of olivine (a), orthopyroxene (b)
and clinopyroxene (c) from OAl - 2 and OD. Deter-
mined by microprobe analysis. M:Microphenocrysts.
c: Core. r: Rim.

a, 0livine

0A1-1c 0A1-2c OA1-2r 0A2-1c OAZ-1r
$i0, 39.29 38.84 38.88 37.72 37.64
Ti0a 0.04  0.03 0.01
ALL0, 0.01  0.02 0.03  0.02
Feo 11.96 12.16 14.06 18.76 19.51
Mno 0.24  0.23  0.27 0.22  0.29
g0 AT.88  47.5T 45.83 42.96 42.52
a0 0.13  0.13  0.15  0.12  0.12
Na,0 0.03  0.05 0.03 0.06 0.03
K10 0.0 0.02 0.01  0.02  0.04
V.03 0.01
Cra0, 0.02  0.03  0.03  0.02
NiD 0.13  0.22  0.06 0.10  0.08
Total 99.69  99.31  99.37 100.02 100.25
Fo 87.7 87.5 853  80.3  79.5
Fa 12,3 12.5  14.7  19.7  20.5

(continued on next page)
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(Table 2 continued)

b, Orthopyroxene

OAT-1c OA1-2M OA2-1c OA2-1r O0D-1H
Si0, 5474 52.97 53.98  54.49  52.77
Ti0, 0.08  0.13  0.14  0.06  0.22
Al, 0, 0.74 2.11  1.02  1.05  1.46
Fe0 11.99 12,54 12.58  11.85 18.44
Hno 0.30  0.29  0.21  0.24  0.45
Mg0 30.08  29.06 30.09 30.73 24.79
Ca0 1.66  1.51  1.48  1.62 131
Na,0 0.06  0.04  0.06 0.03  0.03
K20 0.0 0.01
V.03 0.02 0.01  0.02
Cry0s 0.11  0.15  0.08  0.13  0.03
NiO 0.04 0.04
Total 99.81 98.82 99.64 100.22 99.56
Wo 3.1 2.9 2.8 3.0 2.6
En 79.2  78.2  18.7  719.7  68.7
Fs 17.7  18.9  18.5  17.3  28.7
Mg value 81.7 80.5 81.0 82.2 70.6
<. Clinopyroxene
OAl-1c  0A2-1c 0A2-2C 0A2-3M 0D-1M
Si0, 51,49  52.56  51.43  48.44 52,57
Ti0, 0.22  0.10 0.26  0.76  0.40
Al,0; 2.84 1.24  2.81  4.84  2.34
Fed 6.19 4.5 6.79  8.70  9.06
Hno 0.15  0.10  0.18  0.21  0.03
MgO 16.42  17.99 16.91 15.29  15.47
a0 22.29 22.31 21.45 20.82 19.31
Na,0 0.26  0.20 0.26  0.25  0.34
K50 0.02  0.01 0.01  0.02
V05 0.02 0.05 0.05 0.07
Cry0, 0.27  0.79  0.31 0.4
NiO 0.02 0.08  0.02
Total  100.15 99.89 100.45 99.59  99.61
Wo 44.6  43.8  42.7 42,6  40.3
En 45.7  A9.2  46.8  43.5  44.9
Fs 9.7 7.0 10.5  13.9  14.8
6 87.6 81.6 758  75.3

Mg value 82.
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Fig. 4 SiO:.-total FeOMgO relation for the Ohakune
crater rocks.

+: Olivine andesite. Large open circle: Bronzite
dacite. . @: Some Chichi-jima boninites. W: Average
Chichi-jima boninite (Shiraki et al. 1985). Small open
circles: The volcanic rocks from Goshikidai, Shikoku
(Sato 1981). Calc-alkalic and Tholeiitic: The fields of
%iisl)c-a;lkalic rocks and tholeiites, divided by Miyashiro

74).

total FeO

NaQ+K.0 Mg0

Fig. 5 AFM diagram for the Ohakune crater rocks.
+: Olivine andesite. O: Bronzite dacite. Solid line:
The area of Chichi-jima boninite series (SHIRAKI et
al. 1985). Dashed line: The area of volcanic rocks
with olivine andesites ([]) and orthopyroxene
andesites () from Goshikidai, Shikoku (Sato 1981).

& Houghton 1987 Tabled) & & 5% &, ODid v
77 DOEBEHEILE L DSIOAIEHA, CaOlZZ L\,
FE L, MOBEFICOVTIRRAMLTWE L HICRZ

Table 3 Chemical composition of the Ohakune crater
olivine andesites (OAl1-4) and bronzite dacite (OD).
0OA3: Hackett & Houghton (1987). OA4: Average of 3
olivine andesites (Cole 1978). Column 2: Assumed as
Fe:0,/ Fe0=0.20.

0A1 0A2 0A3 0A4 00
1 2 1 2 1 2 1 2

$ida 55.66 56.26 54.84 585.46 57.4 56.0 57.0 63.30 63.£8
Ti0y 0.51 0.52 0.51 0.52 0.5 0.53 0.54 0.61 0.61
AlLO, 15.77 15,94 15.82 16.00 15.0 14.62  14.87 16.99 17.09
Fe,03 4.06 1.43 4.38 1.50 1.3 2.56 1.33 3.16 0.91

Fe0 4.40 .12 4.50 7.48 6.6 5.3 6.67 2.26  4.54
Hn0 0.16 Q.16 0.18 0.18 0.2 0.14 0.14 0.13 0.13
Hg0 6.61 6.68 6.83 6.91 6.6 1.22 1.3% £.92 495
ca0 8.75 8.8 8.83 8.93 9.1 8.72 8.87 2.69 2.7
Na,0 2.25 2.21 2.23 2.26 2.5 2.46 2.50 3.41 3.4
K,0 0.67 0.68 0.67 0.68 0.7 0.66 0.67 1.82  1.83
P05 0.09 0.09 0.09 0.09 0.1 0.07 0.07 0.14 0 U
KOs 0.70 0.65 0.18
H.0- 0.08 0.10 0. 02
Total 96.71 99.99 99.63 100.01 100.0 98.29 100.01 $9.63 100.00
a5 por 19,0 9.0 16 10 46.8
2.2
1.8
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Fig 6 K-Rb relation for the Ohakune crater rocks
[OA1-3 and bronzite dacite (O)] and the Goshikidai
rocks [basalt (A ), olivine andesite ([J) and
orthopyroxene andesite (<> )], plotted on the
Tongariro volcanic rocks with olivine andesites (+)
(Cole 1978).
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Table 4 Chemical composition of a groundmass glass
from the Ohakune crater bronzite dacite. Determined
by microprobe analysis.

0DG
Si0, 17.97
Ti0, 0.38
A1,0, 9.06
Fe0 1.28
Mn0 0.01
Mg0 0.34
Cal 0.48
Na,0 1.84
K,0 3.72
H,0 4.92
Total 100. 00
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