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P e o p l e ' s  Repub l i c  o f  China,  

According t o  t e c t o n i c  s t y l e s  t h e  Precambrian  e v o l u t i o n  h i s -  
t o r y  o f  t h e  Nor th  China c ra ton .  may h e  s u b d i v i d e d  i n t o  f o u r  s t a g e s :  
( 1 )  Archean c o n s o l i d a t i o n  i n  3.5-2.5 G a ,  ( 2 )  E a r l y  P r o t e r o z o i c  
r i f t i n g  i n  2.5-1.8 G a ,  ( 3 )  L a t e  Precambrian  aulacogen i n  1 .a-0.8 
G a  and ( 4 )  P l a t f o r m  regime a f t e r  0.8 G a .  

In. t h e  L a t e  Precambrian au lacogen  s t a g e  o f  t h e  R o r t h  China  
c r a t o a  t h e r e  were two main a u l a c o g e n s , P a n l i a o  and Zhongt iao  ( Y 
and Z ) , deve loped  i n  Widdle P r o t e r o z o i c  t i m e  wi th  an age  1.8-1.0 
G a .  T h e i r  NE t r e n d  made themse lves  t o  meet t o g e t h e r  i n  t h e  c e n t r a l  
p a r t  o f  t h e  c r a t o n  and b u i l d  up one g r e a t  Y-Z au lacogen  through-  
o u t  t h e  c r a t o n .  

The Y a n l i a o  au lacogen  which l i e s  t o  t h e  e a s t  of  ~ e i j i n g  i s  
f i l l e d  up w i t h  10 km t h i c k  s h a l l o w  w a t e r  s a n d s t o n e , s h a l e  and c a r -  
b o n a t e  sed imenta ry  s e q u e n c e , w i t h  a few t h i n  l a y e r s  o f  a n d e s i t e  i n  
a l k a l i n e  compos i t ion  i n  i t s  low p a r t  and w i t h  t h i c k  r e d  conglo-  
mera te  at i t s  hottom. The synsed imenta ry  a c t i v e  t e c t o n i c  regime 
o f  t h e  f a u l t e d  b o u n d a r i e s  o f  t h e  au lacogen  i s  i n d i c a t e d  by t h e  
ahoundant  b r e c c i a  o f  t h e  p h y s i c a l  w e a t h e r i n g  p r o d u c t s  w i t h  convin-  
c i n g  paleogeomorphologica l  e l ements  a t  t h e  bottom o f  each t r a n s -  
g r e s s i v e  sequence .  The s u b s i d e n c e  o f  t h e  Y - 8  au lacogen  was para -  
l l e l  t o  t h e  c ~ ~ r ~ p e n s a t i o n  o f  t h e  ~ e a i ~ l i e n t a t i o n  t h e r e  ( Q i a n , l g b O ) .  
The Zholagtiao a u l a c o g e n  which l i e s  i n  t h e  s o u t n  o f  t n e  c r a t o n  i s  
f i l l e d  up w i t h  10 km t h i c k  volcano-sedimentary  fo rmat ion  i n  whicn 
t h e  low p a r t  i n  5 km t h i c k  compr i ses  mos t ly  a n d e s i t e - r n y o l i t e  
a l k a l i n e  v o l c a n i c  rocKs w i t h  a few t h i n  l a y e r s  o f  basalt and t h e  
upper  p a r t  c o n s i s t s  o f  s a n d s t o n e - s h a l e  and c a r b o n a t e  sed imenta ry  
r o c k s .  T h i s  v o l c a n i c  assemblage  l i m i t e d  by hE  t r e n d i n g  s h a r p l y  
f a u l t e d  b o u n d a r i e s  l i n k s  t h e  c o e v a l  metamorphosed v o l c a n i c  s e -  
quence i n  t r e n d i n g  G i n l i n g  b e l t  t o  t h e  s o u t h  o f  t h e  c r a t o n  t o  
form t o g e t h e r  a t r i a n g u l a r  o u t l i n e  i n  i t s  t h i c k n e s s  i s o p a c h  map. 
The geochemis t ry  o f  t h e  v o l c a n i c  r o c k s  i n  t h e  Zhongt iao  ad lacogen  
shows t h a t  t h e y  a r e  s h o s h o n i t e  s e r i e s  o r  a l k a l i n e  s e r i e s  o f  Coombs 
t r e n d  and a t r a d d l e  t r e n d  w i t h  Kennedy t r e n d  d e f i n e d  by iJ l iyashiro.  
The i n c r e a s i n g  o f  K becomes much f a s t  t h a n  t h e  - - i n c r e a s i n g  -, o f  .&a 

bb i n  t h e  c a s e  o f  S i 0 2  h i g h e r  t h a n  66 76,ana t h e  t17~r/  S r  i n i t i a l  

r a t i o  i s  h igh  enough i n  0.7125 o r  more i n  t n e  b 0 t t 0 1 n  o f  t h i s  vo l -  
c a n i c  r o c k  s e r i e s .  S o , t h e s e  v o l c a n i c  rocKs n o t  seem t o  be  t h e  
p r o d u c t s  o f  d i f f e r e n t i a t i o n  w i t h  p a r t i a l  m e l t i n g  of  t h e  p r e e x i s t -  
i n g  c o n t i n e n t a l  c r u s t , a n d  on t h e  c o n t r a r y  t h e  a c i a  a f f i n i t y  o f  
t h i s  s e r i e s  might b e  d i r e c t l y  produced by t h e  a n a t e x i s  o f  t i l e  
c o n t i n e n t a l  c r u s t  i n  t h e  e a r l y  e v o l u t i o n  o f  t h e  au lacogen  s t a g e .  
I n  d e a l i n g  w i t h  t h e  ~netalnorphosea v o l c a n i c  s e q u e n c e , t n e  c o e v a l  i n  
t h e  Q i n l i n g  b e l t  , i t  compr i ses  bimodel non-wlkal ic  b a s a l t  o r  t n o l e -  
i i t i c  b a s a l t  and and c a l c - a l k a l i c  r h y o l i t e  rocKs,which show t h a t  
i n  e a r l y  t ime  o f  .!Addle P r o t e r o z o e  t h e  G i n l i n g  r r l u ~ i l e  b e l t  w i t n  
t h e  Zhongt iao  au lacogen  began t o  r i f t i n g  a n a  j o i n e d  t o g e t h e r  t o  
form a t r i p p l e  j u n c t i o n .  I t  might  be asKea how was t h e  L a t e  Pre-  ' 
cambrian  n i s t o r y  o f  t h e  s o u t h e r n  boundary o f  t n e  c r a t o n .  I n  f a c t  
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it was a new b i r t h  boundary i n  E a r l y  P r o t e r o z o i c , b e c a u s e  t h e  Qin- 
l i n g  mobi le  b e l t  immedia te ly  c u t  t h e  E a r l y  P r o t e r o z o i c  t e c t o n i c  
t r e n d  and s t r u c t u r a l  e l ements  o f  t h e  c r a t o n  which r e s e a s o n a b l y  
extended far  t o  t h e  s o u t h  of  t h e  p r e s e n t  Nor th  China c r a t o n  i n  
E a r l y  P r o t e r o z o e  ( Q i a n ,  1982; Sun e t  a l ,  1960 ;Tec ton ic  map, 1963).  

The Guyuan b u r i e d  au lacogen  i s  t h e  o t h e r  NE t r e n d i n g  one 
de te rmined  by g e o p h y s i c a l  e x p l o r a t i o n  and d r i l l i n g  i n  an o i l  f i e l d  
i n  t h e  sou thwes t  o f  t h e  c r a t o n .  The n o r t h  Anhui au lacogen  e x t e n d s  
i n  WNW d i r e c t i o n  i n  t h e  s o u t h  o f  t h e  c r a t o n  i n  t h e  age  o f  1.0-0.6 
G a  and i s  unconformably o v e r l a i n  hy Cambrian. I t  i s  f i l l e d  up w i t h  
abou t  5 km t h i c k  s h a l l o w  w a t e r  s a n d s t o n e , s h a l e  and c a r b o n a t e  s e d i -  
mentary sequence  w i t h  a t h i n  l a y e r  o f  a n d e s i t e  i n  a l i m i t e d  a r e a .  

I n  t h e  n o r t h e r n  hemisphere  o r  L a u r a s i a , t h e  L a t e  Precambrian  
a u l a c o g e n s  i n  compara t ive  t e c t o n i c s  have many s i r f l i l a r i t i e s  i n  
t h e i r  e v o l u t i o n  h i s t o r y .  The Russ ian  p l a t f o r m  shows t h a t  t h e r e  
a r e  t h e  L a t e  Precambrian  Hiphean a u l a c o g e n s  ( 1.6-1.0 G a )  i n  
r e g u l a r  N 5  and KIN t r e n d i n g  th roughou t  t h e  p l a t f o r m , e v e n  t n e  form 
o r  o u t l i n e  o f  t h e  p la t fo r in  i s  o f  f o l l o w i n g  t h e s e  t r e n d s  ( A ~ s e n o v  
e t  a 1 , 1 9 7 8 ) .  The Archean S u p e r i o r  p r o v i n c e  i n  t h e  Canadian s h i e l d  
a l s o  h a s  r e c t a n g u l a r  f o r m , l i m i t e d  hy t h e  IiE and. IklN l i n e a l n e n t s  
border-ing on t h e  P r o t e r o z o i c  C h u r c h i l l  p r o v i n c e  and t h e  G r e n v i l l e ,  
p e r h a p s  t h e  S o u t h e r n  p r o v i n c e  as w e l l  ( B u r ~ e , l 9 6 0 ) .  I n  a d d i t i o n ,  
t h e  L a t e  P recambr ian  A r a v a l l i  au lacogen  o f  Gondwana i n  I n a i a  a l s o  
e x t e n d s  i n  t h e  NE d i r e c t i o n . ( F i g )  

D i s c u s s i o n e  Consequently,some q u e n t i o n s  can  b e  asked  from 
t h e  cornparison o f  t h e  e v o l u t i o n  o f  t h e  c o e v a l  L a t e  Precambrian  
auiacd~en~: 
1 ) &!hat i s  t h e  i m p l i c a t i o n  does  t h e  r e g u l a r i t y  o f  t n e  t e c t o n i c  

t r e n d i n g  o f  t h e  L a t e  Precambrian  au lacogens .  Are t h e y  L a t e  
Precambrian  t e c t o n i c  t r e n d s .  I f  s o ,  f o r  what r e a s o n  t h e  u n i f y i n g  
t e c t o n i c  t r e n d s  a r e  m a i n t a i n e d  s o  f a r .  Do t h e y  a p p e a r  occa-  
s i o n a l l y  o r  i n  r e g u l a r i t y .  

2) Did t h e  l i t h o s p h e r e  on t h e  e a r t h  be undergone a worldwiae ex- 
pans ion  i n  L a t e  Precambrian  i a  t h e  p r o c e s s  o f  c r a t o n i t i z a t i o n .  
Is i t  a background o f  t h e  t e c t o n i c  o r i g i n  c a u s i n g  t h e  L a t e  
Precainbrian s t a g e  o f  aulacogen.  
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