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Introduction:  Takamatsu-Kagawa buried struc-

ture with ca.8km size which is located in Busshozan-
Cho, Takamatsu City, Kagawa Prefecture, Shikoku 
Islands,  Japan (in center site)  to Kagawa-Gun, Ka-
gawa Prefecture (in southern part), .has bee reported 
by geological, petrologic and mineralogical data on 
surface and 1,750m in depth [1,2,3]. The center of the 
structure is  Latitude 34.3° and  Longitude  134.05°. 
The main purpose of this paper is  1) to describe new 
geological map of the surface (which is considered to 
be deep drilled data), 2) to analyze Ni contents of both 
samples with new type XRF instrument, and 3) to es-
timate depth location from Ni contents of surface sam-
ples around lifted intrusions. 

Drilled sample studies: Drilled samples of 1,750m 
in depth at northern part of the crater structure are 
found as “many sediment layers” in crater structure 
with shocked quartz grains, Fe-Ni rich grains and 
melted glasses. Below 1,125m in depth there are 
basement rocks of granitic rocks.  Melted rock layers 
cannot be found at bored samples of 1,700m in depth 
at southern Koshikidai plateau of “simple” samples of 
volcanic plateau (without any anomalous layers and 
shocked rocks found at Takamatsu-Kagawa district). 
The  drilled samples of Takamatsu-Kagawa crater 
structure are summarized as follows: 1) Below surface 
soils of Alluvium sediment for 45m, there are con-
glomerate and clay of the Mitoyo group layer with 
125m in thickness. 2) Crater sediment of crater flow 
sediments (of round granite, andesite and crystal min-
erals to show flowing process) is from outside the cra-
ter for 280m in thickness. 3) Crater sediment of melt 
breccias (brownish and black) is for 675m in thickness.  
4) Basement rock of granitic rocks is found from 
1,125m in depth for 625m in thickness (Fig.1).  
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Fig.1. Drilled log of Takamatsu-Kagawa crater struc-
ture of 1,750m in depth with five layers [1, 2] 

   Selected drilled and surface samples are analyzed by 
X-ray fluorescence（XRF）, which are summarized 
as follows: 1) Twenty-one drilled samples from 180 to 
1400m in depth show all granitic compositions of 
higher silica and lower CaO and Fe, except sample of 
1,120m (i.e. andesitic composition) which is consid-
ered to be intrusion along the crack near the bottom of 
crater structure [1, 2,3]. 2)  Eight glassy samples at the 
surface (with red , black and grey colors) are consis-
tent with melt data of granitic composition. 

Geological map of the surface: New geological 
map is drawn by considering analyzed data of drilled 
and surface samples. Surface soils of Quaternary 
sediment of Mitoyo group layer are covered com-
pletely except small andesitic intrusions of Sanuki 
group layer. Fine-grained breccia with altered melt 
glasses can be found only around intruded andesites, 
which are found at shallow layers and crater flow 
sediments of drilled samples. Mixed melt breccias with 
altered melt glasses are found from 4km gravity anom-
aly boundary and 8km rim of crater structure. Rhyoke 
granitic rock of basement rock can be found outside 
8km rim. Main reason why the crater structure is 8km 
is that 1) all granitic rocks are heavily broken by fol-
lowed crustal activity of Goshikidai formation, 2) 
shocked data of glasses and Fe-Ni bearing grains can 
be found within 8km boundary, 3) hydrothermal activ-
ity with andesitic intrusions changes mineral to zeolite . 
As it includes impact related grains and texture, fine-
grained breccia is used in this study (Fig.2) . 
 

 
 
 
Fig.2. Surface geological map of Takamatsu-Kagawa 
crater structure (by considering drilled data) [1, 2]. 
Solid line is gravity anomaly [1,4]. 
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       Non-destructive in-situ XRF measurements:  As 
magnetic Fe-Ni bearing grains are easily lost during 
chemical analyses, we used non-restructure in-situ 
XRF analyzer (with deeper and wider area), by com-
pared with analytical scanning electron microscopy 
(ASEM, with surface grains) as follows. 1) Ni contents 
of 0.0 to 4.9% are obtained drilled samples from 230m 
to 1150m in depth. 2) Various Ni contents can be 
found from surface samples of 0.0 to 5.0%. 3) Present 
in-situ XRF analyses confirm that Fe-Ni bearing grains 
obtained by the ASEM data (Fig.3).   
      Estimate of transported samples: It is possible to 
change minerals and bulk compositions of the surface 
and drilled samples by followed intrusions after impact 
event, Ni content of in-situ XRF data is used to esti-
mate how far transported surface breccias and rocks 
around lifted intrusions from crater structure as fol-
lows (Fig.3). 1) Largest intrusion of Mt. Jissoujiyama 
has sample of 610m in depth (with Ni 2 to 3 %). 2) 
Mt.Hiyama shows higher Ni content of 5% which is 
transported from 520m in depth. 3) Other small Ni 
contents (0 to 1.5%) are lifted from 410m in depth. 
 
 

0

200

400

600

800

1000

1200

1400

0 .0 2 .0 4 .0 6 .0

Ni wt%

F
e
 (
c
p
s)

地表試料

ボーリングサンプル

  
 
Fig.3. Ni content with non-destructive in-situ X-ray 
florescence (XRF) of drilled and surface samples and 
grains of Takamatsu-Kagawa crater structure [1, 2] 
Triangle indicates surface samples, and square shows 
drilled samples. 
 
Summary: The following is the summary of the pre-
sent study. 1) Geological map which used the data 
from indicates five major layers of surface soils, ande-
site intrusions, and two impact melt layers, and rhyoke 
granite, are found at surface and andesite intrusions 
with altered or broken rocks. 2) Ni contents of grains 
and rocks are determined by non-destructive in-situ 
XRF analyzer, which are confirmed the data of the 
ASEM results. 3) Transported distance by later ande-

site intrusions within crater structure are estimated by 
Ni-content, which is from 610m to 410m.  
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