
10th BIENNUAL WORKSHOP on JAPAN-KAMCHATKA-ALASKA SUBDUCTION PROCESSES (JKASP-2018) 
 

Institute of Volcanology and Seismology FEB RAS, Petropavlovsk-Kamchatsky, Russia, 20th-26th August, 2018 
 

PETROLOGY OF LATE MIOCENE TO EARLY PLEISTOCENE VOLCANIC ROCKS IN TAKIKAWA 

DISTRICT, CENTRAL HOKKAIDO: TEMPORAL AND SPATIAL VARIATION OF MAGMA AT KURIL- 

NE JAPAN ARC-ARC JUNCTION  

 
Enoeda1, R., Nakagawa1, M. 

1Graduate school of science Hokkaido Univ., Sapporo, Hokkaido, Japan 

 
 Takikawa volcanic field is located at the junction of the Kuril and the northeastern (NE) Japan arc. It 
consists of Takikawa Monogenetic Volcano group (TMV) and some shield volcanoes: Shokanbetsu volcano 
group (ShV) and Irumukeppu volcano (IrV). These volcanoes start its activity since late Miocene at TMV in 
western part of Takikawa district. During late Pliocene to early Pleistocene, TMV activity migrated to 
eastern part, and ShV in western part and IrV in eastern part erupted (Yagi et al., 1987; Sagawa et al., 1988; 
Nakagawa et al., 1993). Volcanoes in Takikawa district have ceased their activity since 1.7 Ma (Nakagawa 
et al., 1993). Monogenetic volcanoes at this district could have been formed under extensional stress field 
accompanied with spreading of Takikawa structural basin (Nakagawa et al.,1993). Therefore, the 
geochemical features of Takikawa volcanic rocks are expected to reflect temporal and spatial variations of 
magmatism around the junction of the Kuril and the NE Japan arcs during late Miocene to early Pleistocene. 
These features can provide us the important constraint for understanding the tectonics at the arc-arc junction. 
To reveal the magmatic process at arc-arc junction, we have been carried out the petrological and 
geochemical study about Takikawa volcanic field. There are several previous studies about volcanic rocks in 
this district (Yagi et al., 1987; Nakagawa et al., 1993). Although several major and trace elements about 
TMV and ShV are reported, the comprehensive petrological and geochemical features of the volcanic rocks 
from Takikawa volcanic field have not been still revealed. We report the petrographical features and major 
and trace elements of whole-rock chemistry of these volcanic rocks. 
 TMV is composed of basaltic lava cone, dyke and sill. ShV consists of some shield volcanoes with 
basaltic-andesitic lava flow. IrV also consists of shield volcanoes of andesitic lava flow. Volcanic rocks in 
Takikawa district are basalt, andesite and dacite of SiO2 49~65 wt.%. All andesites are calc-alkaline series. 
Andesites of ShV and IrV are medium-K and high-K series. There widely exist basalts in TMV and ShV. 
They have wide compositional variations from alkaline to tholeiite. In spider diagram of trace element values 
normalized by primitive mantle, basalts in Takikawa volcanic field show various Nb,Ta negative anomaly 
and Pb positive anomaly, so they could be variously affected by subduction component. 
 Focusing on incompatible elements of the basalt, ShV has relatively narrow range showing relatively 
higher Rb/Zr and Ba/Zr ratios. In contrast, TMV shows relatively wide range with lower Rb/Zr and Ba/Zr 
ratios. In Nb/Zr ratios, TMV basalt and ShV basalt basically show same value. The various ratios of 
incompatible elements of primitive basalts in this district cannot be produced by crystallization of a single 
primary magma, but be derived from multiple various primary magmas.Considering the difference in ratios 
of incompatible elements primitive basalts, ShV and most of TMV have the feature of island arc basalt (low-
Nb/Zr and high-Ba/Zr ratios). However, one volcano of western TMV (Maruyama: MR) exhibits the feature 
of back arc basin basalt with high-Nb/Zr and low-Ba/Zr ratios.  
 From entire geochemical feature of rocks in Takikawa volcanic field, there exist some primary magma 
with different composition in this area during late Miocene to early Pleistocene. This feature might reflect 
the difference in degree of partial melting at producing primary magma or the compositional variation in 
mantle source, corresponding to the mantle plume model under this district, of which ShV as a center, 
proposed by Nakagawa et al. (1993). To examine this possibility, we are going to carry out the additional 
geochemical study using rare earth elements and isotopic compositions. 
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