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The Japanese island is located in a subduction zone, and granitoids cover about 30% of the island. Large-scale 
granitic bodies with an area of more than 100 km2, called batholith, are exposed in many regions in the island. 
About 80% of the granitoids exposed on the surface are in the geochronological range of 50–130 Ma age 
(mainly Cretaceous to Paleogene). The Cretaceous to Paleogene batholiths in Japan are of great importance 
for the understanding of magma formation and crustal growth processes in the Japanese island. In addition, 
studies of continental magmatic arcs as a representative of the world in the Cordilleras of North and South 
America have recognized patterns of cyclic magma changes. It is characterized by periods of high magma 
addition rate (MAR), called flare-ups, separated by periods of low MAR, called lulls. Although numerous 
models have been proposed for the non-stationary magmatic activity of subduction zones, their role for 
magmatic rhythms at continental margins remains controversial. 

The Cretaceous Northern Kyushu batholith studied here is classified into 17 bodies based on 
previous studies, and consists of the granitic bodies and small amounts of related mafic bodies. Previous 
studies on the Northern Kyushu batholith have examined the magma formation process of the whole batholith 
in terms of the intrusive order and their chemical compositions. Although the batholith generally consists of 
several small-scale bodies, the magmatic processes of these small-scale bodies have not been focused yet. In 
order to understand the magma formation process at the batholith scale, it is important to decide the precise 
age dating and to analyze the magmatic processes of the constituent small-scale bodies. The study of magma 
compositional changes and crustal growth processes in the batholith provides a comprehensive view of 
batholith-scale igneous activity. In addition, the study of the batholith will contribute to the understanding of 
the igneous activity occurring in the subduction zone and the formation process of the middle and lower crust 
in the magmatic arc. 

In this study, I firstly examine the formation process of magma and the emplacement process of 
small-scale bodies (Mt. Ushikiri-yama, Mt. Shaku-dake and northern part of Shaku-dake in the eastern part) 
including high-Mg diorites (HMDs), and the maturation process of each body as the smallest unit of the 
Northern Kyushu batholith. Then, I merge the information on the lower sequence of the crust obtained from 
the Kita-taku mafic complex in the western part of the Northern Kyushu batholith to understand the series of 
magmatic processes from mafic to felsic rocks. 

The granitoids from the Northern Kyushu batholith have a high probability of coexisting with HMD 
(and/or high-Mg andesite; HMA). The HMDs are distributed sporadically from Kunisaki Peninsula, Oita 
Prefecture to Taku City, Saga Prefecture , and is believe to be situated in the whole area of the batholith. To 
reveal the characteristics of the HMDs, I address the petrological features of the HMDs distributed in 
northern Kyushu. The chemical compositions of the northern Kyushu HMDs are similar to those of the parent 
magma of the Kita-taku mafic complex resembling the Sanukitic HMA magma. This means that the Sanukitic 
HMA magma essentially intruded into a whole area of northern Kyushu during the Cretaceous, causing the 
magmatism in the north Kyushu batholith. In the case of the Kita-taku mafic complex, the Sanukitic HMA 
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magma has mixed with the trondhjemitic melt that was produced by partial melting of the host-amphibolite. 
Melting, mixing, and probably homogenization process in source regions may be main mechanism for the 
formation of granitoid magmas in the Northern Kyushu batholith. 
Based on the petrological study of the Mt. Ushikiri-yama, Mt. Shaku-dake, northern part of Mt. Shaku-dake, 
and Kita-taku areas, a following scenario is considered as the formation of large-scale igneous activity in 
northern Kyushu. At the initial stage the Sanukitic HMA magma was generated and intruded into the lower 
crust at the Early Cretaceous around 106 Ma. The heat energy was supplied from the injecting Sanukitic 
HMA magma, then the partial melting took place in amphibolitic lower crust, giving rise to trondhjemitic 
melts. Such anatectic melt immediately mixing with the Sanukitic HMA magma. On the other hand, the 
Sanukitic HMA magma itself would undergo the magmatic processes with fractional crystallization and 
assimilation to form dioritic to granodioritic magmas. The granitoid magmas, which is initially generated as a 
large flare-up event, sporadically intruded into the upper crust as small pulses and expansion. The next 
culminated stage during 105–100 Ma, the large-scale batholith was resulted from an assembly of many 
small-scaled plutonic bodies. In this scenario, the heat source for the crustal melting would be of the 
underplated mafic magmas derived from the wedge mantle such as the Sanukitic HMA magma and tinny 
basaltic magma. The Cretaceous magma activities in the northern Kyushu were led by the highly thermal 
structure of the wedge mantle at that time. Consequently, the highly thermal structure of the wedge mantle 
was the major heat source of the voluminous igneous activities during the Cretaceous in Southwest Japan and 
the Korean Peninsula.






