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A b s t r a c t  

 T h e  u p p e r  J u r a s s i c  t o  l o w e r  C r e t a c e o u s  S o r a c h i  G r o u p  i s  

d i s t r i b u t e d  a l o n g  t h e  w e s t e r n  p a r t  o f  t h e  To k y o  U n i v e r s i t y  

F o r e s t s  i n  H o k k a i d o ,  J a p a n .  T h e  S o r a c h i  G r o u p  i n  t h i s  a r e a  

c o n s i s t s  m a i n l y  o f  m a f i c  a n d  i n t e r m e d i a t e  i g n e o u s  r o c k s ,  w i t h  

s u b o r d i n a t e  v o l c a n o g e n i c  s e d i m e n t a r y  r o c k s .  T h e  g r o u p  i s  

d i v i d e d  i n t o  t h e  G o k u r a k u d a i r a  F o r m a t i o n ,  C h i k u s h i d a k e  

M i c r o m o n z o n i t e ,  N u n o b e  F o r m a t i o n ,  O g u r o s e  F o r m a t i o n ,  a n d  

R o k u g o  F o r m a t i o n ,  i n  a s c e n d i n g  o r d e r .  A n  u n c o n f o r m i t y  i s  f o u n d  

b e t w e e n  t h e  C h i k u s h i d a k e  M i c r o m o n z o n i t e  a n d  t h e  N u n o b e  

F o r m a t i o n ,  a n d  t h e  b a s a l  c o n g l o m e r a t e  o n  t h e  u n c o n f o r m i t y  

c o n t a i n s  o o l i t e  l i m e s t o n e  b l o c k s .  T h e s e  f a c t s  s u g g e s t  t h a t  t h e  

S o r a c h i  b a s i n  r o s e  a b o v e  t h e  s e a  l e v e l ,  a n d  o o i d s  w e r e  f o r m e d  
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a r o u n d  t h e  s h a l l o w  c o a s t  o f  a n  e m e r g e d  b a s i n .   
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A n d o ,  A . ,  K a k e g a w a ,  T . ,  Ta k a s h i m a  R .  a n d  S a i t o ,  T . ,  2 0 0 2 ,  N e w  
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2 2 7 - 2 3 0 .  

B l o o m e r ,  S .  H . ,  S t e r n ,  R .  J . ,  F i s k ,  E .  a n d  G e s c h w i n d ,  C .  H . ,  1 9 8 9 ,  

S h o s h o n i t i c  v o l c a n i s m  i n  t h e  N o r t h e r n  M a r i a n a  a r c ,  1 ,  

M i n e r a l o g i c  a n d  m a j o r  a n d  t r a c e  e l e m e n t  c h a r a c t e r i s t i c s .  

J o u r n a l  o f  G e o p h y s i c a l  R e s e a r c h ,  9 4 ,  4 4 6 9 - 4 4 9 6 .  

1 9 5 3 5 1 ㈻

8 2 p .  

H a s e g a w a ,  T . ,  1 9 9 7 ,  C e n o m a n i a n - Tu r o n i a n  c a r b o n  i s o t o p e  e v e n t s  

r e c o r d e d  i n  t e r r e s t r i a l  o r g a n i c  m a t t e r  f r o m  n o r t h e r n  J a p a n .  

P a l a e o g e o g r a p h y  P a l a e o c l i m a t o l o g y  P a l a e o e c o l o g y ,  1 3 0 ,  2 5 1  

-  2 7 3 .  

H a s e g a w a ,  T .  a n d  S a i t o ,  T . ,  1 9 9 3 ,  G l o b a l  s y n c h r o n e i t y  o f  a  p o s i t i v e  

c a r b o n  i s o t o p e  e x c u r s i o n  a t  t h e  C e n o m a n i a n / Tu r o n i a n  
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b o u n d a r y :  v a l i d a t i o n  b y  c a l c a r e o u s  m i c r o f o s s i l  

b i o s t r a t i g r a p h y  o f  t h e  Ye z o  G r o u p ,  H o k k a i d o ,  J a p a n .  T h e  

I s l a n d  A r c ,  2 ,  1 8 1  -  1 9 1 .  

1 9 9 1 C e n o m a n i a n / T u r o n i a n

—

— n o .  1 3 1 ,  5 2  -  5 9 .  

1 9 8 0

㈻ ㈻ 8 6 1 1 9  -  1 3 4  

I s h i z u k a ,  H . ,  1 9 8 1 ,  G e o c h e m i s t r y  o f  t h e  H o r o k a n a i  o p h i o l i t e  i n  t h e  

K a m u i k o t a n  t e c t o n i c  b e l t ,  H o k k a i d o ,  J a p a n .  J o u r n a l  o f  t h e  

G e o l o g i c a l  S o c i e t y  o f  J a p a n ,  8 7 ,  1 7  -  3  4 .  

1 9 8 6 ㎰

n o .  3 1 ,  4 0 3  -  4 1 8 .  
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1 9 8 6

n o .  3 1 1  -  1 5  

❻ 1 9 9 2 ∭

㈻

n o .  3 8 1  -  1 1  

K i m u r a ,  J .  a n d  Ya m a d a ,  Y. ,  1 9 9 6 ,  E v a l u a t i o n  o f  m a j o r  a n d  t r a c e  

e l e m e n t  X R F  a n a l y s e s  u s i n g  a f l u x  t o  s a m p l e  r a t i o  o f  t w o  

o n e  g l a s s  b e a d s .  J o u r n a l  o f  M i n e r a l o g y ,  P e t r o l o g y  a n d  

E c o n o m i c  G e o l o g y ,  9 1 ,  6 2  -  7 2 .  

K i m u r a ,  G . ,  S a k a k i b a r a ,  M .  a n d  O k a m u r a ,  M . ,  1 9 9 4 ,  P l u m e s  i n  c e n t r a l  

P a n t h a l a s s a ?  D e d u c t i o n s  f r o m  a c c r e t e d  o c e a n i c  f r a g m e n t s  i n  

J a p a n .  Te c t o n i c s ,  1 3 ,  9 0 5  -  9 1 6 .  

K i y o k a w a ,  S . ,  1 9 9 2 ,  G e o l o g y  o f  t h e  I d o n n a p p u  B e l t ,  c e n t r a l  H o k k a i d o ,  
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J a p a n :  E v o l u t i o n  o f  a  C r e t a c e o u s  a c c r e t i o n a r y  c o m p l e x .  

T e c t o n i c s ,  1 1 ,  1 1 8 0  -  1 2 0 6 .  

K u n o ,  H . ,  1 9 6 6 ,  L a t e r a l  v a r i a t i o n  o f  b a s a l t  m a g m a  t y p e  a c r o s s  

c o n t i n e n t a l  m a r g i n s  a n d  i s l a n d  a r c s .  B u l l e t i n  o f  Vo l c a n o l o g y ,  2 9 ,  

1 9 5 - 2 2 2 .  

M a r s a g l i a ,  K .  M . ,  B o g g s ,  S .  J r . ,  C l i f t ,  P . ,  S e y e d o l a l i ,  A .  a n d  S m i t h  R . ,  

1 9 9 5 ,  S e d i m e n t a t i o n  i n  W e s t e r n  P a c i f i c  b a c k a r c  b a s i n s :  N e w  

i n s i g h t s  f r o m  r e c e n t  O D P  d r i l l i n g .  I n :  T a y l o r ,  B . ,  N a t l a n d ,  J .  

( E d s . ) ,  A c t i v e  M a r g i n s  a n d  M a r g i n a l  B a s i n s  o f  t h e  We s t e r n  

P a c i f i c .  A m e r i c a n  G e o p h y s i c a l  U n i o n ,  G e o p h y s i c a l  

M o n o g r a p h  8 8 ,  1 2 5  –  1 7 3 .  

M i l l i m a n ,  J .  D . ,  1 9 7 4 e d ,  M a r i n e  C a r b o n a t e s .  S p r i n g e r ,  B e r l i n ,  3 7 5  p .  

1 9 8 2
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3 6 3 4 8  -  3 5 0  

1 9 9 6 A

N o .  1 ,  3 5  -  3 9 .  

1 9 9 7 ″

A N o .  2 ,  
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1 9 6 8 5 1
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1  -  1 5  

S a n o ,  S . ,  1 9 9 5 ,  L i t h o -  a n d  b i o f a c i e s  o f  E a r l y  C r e t a c e o u s  

r u d i s t - b e a r i n g  c a r b o n a t e  s e d i m e n t s  i n  n o r t h e a s t e r n  J a p a n .  

S e d i m e n t a r y  G e o l o g y ,  9 9 ,  1 7 9  -  1 8 9 .  

S u n ,  S . - s . ,  M c D o n o u g h ,  W. F . ,  1 9 8 9 .  C h e m i c a l  a n d  i s o t o p i c  s y s t e m a t i c s  

o f  o c e a n i c  b a s a l t s :  i m p l i c a t i o n s  f o r  m a n t l e  c o m p o s i t i o n  a n d  

p r o c e s s e s .  I n :  S a n d e r s ,  A .  D . ,  N o r r y ,  M .  J .  ( E d s . ) ,  M a g m a t i s m  

i n  t h e  O c e a n  B a s i n s .  G e o l o g i c a l  S o c i e t y  S p e c i a l  P u b l i c a t i o n  

4 2 ,  3 1 3  -  3 4 5 .  

♡ ヤ 1 9 9 7 a

㈻ 1 0 3
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4 8 9  -  4 9 2  

♡ ヤ こ  1 9 9 7 b

㈻

㈻ 1 0 3 5 4 3  -  5 6 3  

♡ ヤ こ 2 0 0 1 -

㈻

1 0 7 3 5 9  -  3 7 8  

T a k a s h i m a ,  R . ,  Yo s h i d a ,  T .  a n d  N i s h i  H . ,  2 0 0 2 G e o l o g y ,  P e t r o l o g y  a n d  

T e c t o n i c s  o f  t h e  l a t e  J u r a s s i c  o p h i o l i t e  i n  H o k k a i d o ,  

n o r t h e r n m o s t  i s l a n d  J a p a n .  J o u r n a l  o f  A s i a n  E a r t h  S c i e n c e s  

U e d a ,  H . ,  K a w a m u r a ,  M .  a n d  N i i d a ,  K . ,  2 0 0 0 ,   A c c r e t i o n  a n d  t e c t o n i c  

e r o s i o n  p r o c e s s e s  r e v e a l e d  b y  t h e  m o d e  o f  o c c u r r e n c e  a n d  

g e o c h e m i s t r y  o f  g r e e n s t o n e s  i n  t h e  C r e t a c e o u s  a c c r e t i o n a r y  
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c o m p l e x e s  o f  t h e  I d o n n a p p u  Z o n e ,  s o u t h e r n  c e n t r a l  H o k k a i d o ,  

J a p a n .  T h e  I s l a n d  A r c ,  9 ,  2 3 7 - 2 5 7 .  

W i n c h e s t e r ,  J .  A .  a n d  F l o y d ,  P.  A . ,  1 9 7 7 ,  G e o c h e m i c a l  d i s c r i m i n a t i o n  

o f  d i f f e r e n t  m a g m a  s e r i e s  a n d  t h e i r  d i f f e r e n t i a t i o n  p r o d u c t s  

u s i n g  i m m o b i l e  e l e m e n t s .  C h e m i c a l  G e o l o g y ,  2 0 ,  3 2 5  -  3 4 3 .  
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さ  

T h e  S o r a c h i  G r o u p  e x p o s e d  i n  T o k y o  U n i v e r s i t y  F o r e s t s  i n  

H o k k a i d o  a n d  s u r r o u n d i n g  a r e a  c a n  b e  d i v i d e d  i n t o  f o l l o w i n g  f i v e  

f o r m a t i o n s  i n  a s c e n d i n g  o r d e r ;  1 )  t h e  G o k u r a k u d a i r a  F o r m a t i o n  

( a p h y r i c  t h o l e i i t e  w i t h  m i n o r  h i g h  M g  b a s a l t  a n d  h i g h  M g  a n d e s i t e ) ,  2 )  

t h e  C h i k u s h i d a k e  M i c r o m o n z o n i t e  ( m i c r o m o n z o n i t e  s i l l ) ,  3 )  t h e  N u n o b e  

F o r m a t i o n  ( f i n i n g  u p w a r d  s e q u e n c e  f r o m  c o n g l o m e r a t e  t o  m u d s t o n e ) ,  4 )  

t h e  O g u r o s e  F o r m a t i o n  ( a l k a l i  b a s a l t  w i t h  t h i n  i n t e r c a l a t i o n s  o f  

s i l i c e o u s  m u d s t o n e ) ,  a n d  5 )  t h e  R o k u g o  F o r m a t i o n  ( g r e e n  m u d s t o n e  

w i t h  f e l s i c  t u f f  b e d s ) .  T h e  b a s a l  c o n g l o m e r a t e  o f  t h e  N u n o b e  F o r m a t i o n ,  

w h i c h  o v e r l i e s  t h e  C h i k u s h i d a k e  M i c r o m o n z o n i t e  u n c o n f o r m a b l y ,  

c o n t a i n s  o o l i t e  l i m e s t o n e  b l o c k s .  A l t h o u g h  t h e  S o r a c h i  G r o u p  i s  



 47 

t h o u g h t  t o  h a v e  d e p o s i t e d  i n  d e e p  s e a  e n v i r o n m e n t ,  t h e  o c c u r r e n c e  o f  

t h e  o o l i t e  s u g g e s t s  t h a t  i t  w a s  f o r m e d ,  a t  l e a s t  l o c a l l y ,  i n  s h a l l o w  

m a r i n e  e n v i r o n m e n t .  
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Figure 2. Geological map and structural profile section of the study area.
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                                                             Explanation of Plate 1

1. Foliated basalt and red chert blocks (lower part of the Gokurakudaira Formation). Scale bar = 25 cm
2. Aphyric pillowed basalt (middle part of the Gokurakudaira Formation). Scale (compass) = 15 cm
3. Olivin-phyric hyaloclastite (upper part of the Gokurakudaira Formation). Scale (pen) = 14 cm
4. Unconformable contact between the Chikushidake Micromonzonite and the Nunobe Formation. Scale (hammer) = 35cm
5. Sandstone lense in conglomerate (Nunobe Formation).
6. Oolite limestone boulder in the conglomerate (Nunobe Formation). Scale bar = 1m.
7. Porphyritic trachyandesite gravels in conglomerate (Nunobe Formation).

1m

Chikushidake Micromonzonite

olm: oolite limestone; t-and: trachyandesite gravel; cgl: conglomerate; sst: sandstone
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                                                           Explanation of Plate 2

1. Basaltic pillow lava (Ogurose Formation). Scale bar = 1m.
2. Red siliceous mudstone intercalated in the pillow lava (Ogurose Formation). Scale (hammer) = 35 cm
3. Conformable contact between the Ogurose and the Rokugo Formations.
4. Stratified bottom green mudstone (Rokugo Formation). Scale bar = 25 cm.
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                                                           Explanation of Plate 3

1. Aphyric basalt (pillow lava of the Gokurakudaira Formation). 
2. Olivine-phyric basalt fragment and bubble-wall glass shards (hyaloclastite of the Gokurakudaira Formation). 
3. Micromonzonite of the Chikushidake Micromonzonite (open nicol)
4. Micromonzonite of the Chikushidake Micromonzonite (cross nicol).
5. Porphyritic trachyandesite gravel of the Nunobe Formation (open nicol).
6. Porphyritic trachyandesite gravel of the Nunobe Formation (cross nicol).

cpx: clinopyroxene; pl: plagioclase; hb: hornblende; opq: opaque minerals



1mm

1mm1mm

1mm

cpx

cpx cpx
cpx

cpx cpx

cpx

cpx

cpx

trachyandesite

pumice

ooid ooid

pumice

1mm1mm

1 2

3 4

5 6

opq
cpxcpx

pl

pl

pl pl

pl pl

pl

Plate 4

                                                      Explanation of Plate 4

1. Porphyritic trachyandesite fragment in the oolite limestone gravel (open nicol).
2. Porphyritic trachyandesite fragment in the oolite limestone gravel (cross nicol).
3. Oolite limestone gravel of the Nunobe Formation (open nicol).
4. Volcanogenic sandstone of the Nunobe Formation (open nicol).
5. Pillowed basalt of the Ogurose Formation (open nicol)
6. Pillowed basalt of the Ogurose Formation (cross nicol).



Ch01 Ch02 Nol01 Nc01 Nc02 Nc03 Nc04 Nc05 Nc06 Nc07 Nc08 Nc09 Nc10

SiO2 (%) 53.75 50.37 54.10 52.57 50.15 49.50 48.51 54.56 50.17 56.07 55.17 52.54 55.15

TiO2 0.63 1.50 0.65 0.59 0.63 1.60 0.61 0.70 0.67 0.45 0.60 0.60 0.63

Al2O3 14.76 14.42 17.69 14.16 19.36 15.02 12.89 14.95 16.79 14.95 14.98 16.41 16.01

Fe2O3 4.59 5.81 4.44 4.64 3.58 5.48 3.16 4.78 5.23 2.81 4.34 4.26 6.17

FeO 3.26 5.42 3.26 3.43 4.56 6.31 3.03 3.63 3.83 5.00 2.84 3.76 1.85

MnO 0.13 0.16 0.12 0.17 0.19 0.17 0.15 0.17 0.15 0.13 0.22 0.16 0.14

MgO 6.74 5.52 4.90 7.00 5.49 4.85 5.74 5.72 6.11 4.70 5.62 6.11 4.99

CaO 6.66 7.67 4.81 7.28 7.39 7.94 12.49 5.86 6.74 5.72 5.67 5.53 4.42

Na2O 5.06 4.75 5.71 4.91 3.45 5.06 4.31 5.72 3.81 6.61 6.27 4.91 5.80

K2O 1.49 1.10 1.39 0.82 2.21 0.69 1.82 1.29 2.45 0.55 0.52 1.94 1.99

H2O+ 2.20 2.69 2.19 3.06 2.20 2.68 6.12 1.85 3.09 2.45 2.53 2.97 1.97

H2O- 0.61 0.40 0.62 1.30 0.69 0.51 0.90 0.60 0.85 0.46 1.17 0.71 0.75

P2O5 0.11 0.19 0.13 0.09 0.09 0.20 0.27 0.17 0.11 0.09 0.09 0.10 0.14

Total 99.89 99.81 99.87 99.91 99.91 99.80 99.73 99.83 99.89 99.91 99.91 99.90 99.86

Rb(ppm) 29.54 20.36 23.93 19.26 38.61 5.77 25.61 26.66 60.15 14.38 10.30 31.78 39.43

Ba 620.89 297.84 546.57 281.12 1714.29 41.88 677.52 999.89 3752.09 149.68 165.73 2141.28 1506.67

Nb 2.32 5.24 1.90 1.40 1.38 5.30 1.73 3.09 1.62 1.62 1.40 2.05 2.54

Ce 23.65 21.37 20.87 22.81 16.30 25.30 34.51 38.31 12.36 18.61 11.66 12.53 25.53

Sr 370.97 336.96 443.88 567.13 513.10 136.58 219.59 496.47 906.38 296.54 214.38 826.19 424.79

Zr 66.00 114.72 79.73 89.41 48.68 88.92 56.23 79.34 46.18 81.78 57.46 80.96 56.77

Y 15.03 31.61 18.04 14.52 13.99 28.16 14.19 17.04 10.38 16.05 15.98 16.15 14.21

Ch: micromonzonite of the Chikushidake Micromonzonite

Nol: porphyritic trachyandesite fragment in oolite limestone gravel (Nunobe Formation)

Nc: porphyritic trachyandesite gravel (Nunobe Formation)

Table 1. Representative analysis of the Chikushidake Micromonzonite and gravels of the Nunobe Formation.


	本文.pdf
	1.演位置図.pdf
	2.演地質図.pdf
	3.演模式柱状図.pdf
	4.演sketch.pdf
	5.演major.pdf
	6.演trace.pdf
	7.plate1演.pdf
	8.plate2演.pdf
	9.薄片plate3演.pdf
	10.薄片Plate4演.pdf
	演table1.pdf

