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Geochemical characteristics of mafic rocks in the Kunisaki Complex
of the Ultra Tamba Terrane,
Hyogo Prefecture, Southwest Japan
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Abstract

The Kunisaki Complex of the Ultra-Tamba Terrane in the Kawanishi-Inagawa area, southeastern
part of Hyogo Prefecture, Southwest Japan, has been interpreted as a Late Permian
subduction-related accretionary complex, containing some mafic rocks. The present study provides
chemical characteristics of the basalt and dolerite in the Kunisaki complex. Although basalt and
dolerite in the complex are more or less metamorphosed, the trace element spiderdiagrams and
Zr/Nb ratio of them are similar to those in the E-MORB. These similarities suggest that mafic
rocks of the complex were the origin of the mid-ocean ridge, in particular the mid-ocean ridge

accompanying the hotspot like Iceland in Atlantic Ocean.
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Fig. 1 (A): Tectonic units in the Inner Zone of Southwest Japan around the Kinki district (modified after Sugamori, 2009).
(B): Geological map of the Kawanishi-Inagawa area, southeastern part of Hyogo Prefecture, and indicating sampling
localities for chemical analyses (modified after Sugamori, 2009).
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Fig. 2 A: Outcrop of pillow lava where sample 1
was collected (see Fig. 1 for the location). The
rock hammer shows 33 cm in length. B: Thin
section photomicrograph (plane light) of sample 1.
Ps-CPX: pseudomorph of clinopyroxene.
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Fig. 3 A: Contact relationship between chert and mafic rocks where sample 2 was collected (see Fig. 1 for the location).
The rock hammer shows 33 ¢cm in length. B, C: Thin section photomicrograph of sample 2. B: plane light, B: crossed

polar light. Pl: plagioclase. CPX: clinopyroxene.
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sample no. sample 1 sample 2
sample type basalt dolerite
major (wit%)

Si0z 45.26 47.84
TiO:z 1.51 1.02
AlzOa 14,09 14.87
Fe:0: 20 12.23
MnO 065 0.16
MgO 6.11 4.61
Ca0 3.44 11.26
MNaz0 0.25 3.07
K:0 0.03 0.18
P20s 0.13 0.08
-LE'I- ST -4.5?_ T ;.3_5_ 1
TOTAL 97.15 0967
trace (ppm)

v 355 304
Cr 156 467
Co 38.5 41.1
Mi 96.0 189
Cu 29.7 846
Zn 2077 203
Rb 3.7 10.4
Sr 127 68.1
Y 335 287
Zr 98.2 63.4
MNb 7.4 6.3
Ba 448 62.7
La 49 4.1
Ce 14.6 7.8
MNd 12.1 8.7
W 1.0 Hd
Pb 59.9 e
Th Hd Hd

Table 1 Major and trace element compositions of
basalt and dolerite from the Kunisaki Complex.

Total Fe expressed as Fe;Os.
ignition. lld: lower limit of detection.
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Fig. 4 N-MORB (N-type mid-ocean ridge basalt) according

to Pearce and Parkinson (1993) normalized traceelement
spiderdiagrams for basalt (sample 1) and dolerite (sample 2)

of the Kunisaki Complex. Composition of E-MORB
(E-type mid-ocean ridge basalt) (Sun and McDonough, 1989)
and TAB (island-arc basalt) (Gust et al., 1997) are
also plotted for comparison.
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Fig. 5 Trace element composition of basalt
and dolerite from the Kunisaki Complex on the
Ti/Y-Nb/Y discrimination diagram of Pearce
(1982) (A) and Zr/Y-Zr discrimination diagram
of Pearce and Norry (1979) (B). WPB: within
plate  basalt, IAT: island-arc tholeiite, =~ MORB:
mid-ocean ridge basalt, TH: Tholeiite, TR:

Transitional, ALK: Alkaline.
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Fig. 6 Fig. 6. Trace element composition of basalt
and dolerite from the Kunisaki Complex on the

Y-Zr-Nb  discrimination  diagram  of  Meschede
(1986). N-MORB: N-type mid-ocean ridge
basalt, E-MORB: E-type mid-ocean ridge
basalt, VAB: volcanic arc basalt, WPT: within

plate tholeiite, WPA: within plate alkali basalt.
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Fig. 7 Fig. 7. Trace element composition of basalt
and dolerite from the Kunisaki Complex on
Ti-V discrimination diagram of Shervais
(1982). AT: arc tholeiite, CFB: continental
flood basalt, OIB: ocean island Dbasalt, AB:
alkali  basalt, MORB: mid-ocean ridge basalt,
BAB: back-arc basalt.
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