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Whe re  is the  North China –South China  bloc k 

bounda ry in e a ste rn China ?  

Mic he l Fa ure , We i Lin, a nd Nic ole  Le  Bre ton 

Institut de s Sc ie nc e s de  la  Te rre  d'Orlé ans, Bâ time nt Gé o sc ie nc e s, Unive rsité  

d'Orlé ans, 45067 Orlé ans Ce de x 2, Franc e  

 

ABSTRACT 

The  Qinling -Da b ie sha n b e lt re sults fro m the  c o llisio n o f the  No rth China  a nd  So uth China  

b lo c ks. The  e a ste rn e xte nsio n o f the  b e lt (the  Sulu a re a ) c o nsists o f se ve ra l sta c ke d  units: fro m 

to p  to  b o tto m, the se  a re  (1) a  we a kly me ta mo rp ho se d  sla te -sa nd sto ne  unit o f 

Ne o p ro te ro zo ic -Pa le o zo ic  a g e , (2) a  g ne iss-q ua rtzite  unit me ta mo rpho se d  und e r hig h-

p re ssure  (P) c o nd itio ns, (3) a  ma rb le -a mphib o lite  unit, (4) a n ultra hig h-P unit tha t wa s ve ry 

d e e p ly sub duc te d  a nd  the n e xhume d , a nd  (5) a  mig ma titic  d o me  re sulting  fro m the  me lting  

o f ultra hig h-P ro c ks. All the se  units unde rwe nt the  sa me  d e fo rma tio n, whic h wa s 

c ha ra c te rize d  b y a  to p -to -the -no rthwe st e xte nsio na l d uc tile  she a ring , d uring  the ir 

e xhuma tio n. Gra nulite  fa c ie s re stite s in the  mig ma tite  a re  no t sig nific a ntly d iffe re nt fro m 

g ra nulitize d  e c lo g ite s de rive d  fro m the  ultra hig h-P ro c ks. The  mig ma tite  e xhib its the  sa me  

struc tura l a nd  p e tro lo g ic  e vo lutio n a s tha t d e te rmine d  fo r the  o the r units. The  re se mb la nc e  o f 

p e tro lo g ic  a nd  struc tura l fe a ture s a nd  the  la c k o f o c e a n-b a sin ro c k sho ws tha t the  b o und a ry 

b e twe e n the  No rth China  b lo c k a nd  So uth China  b lo c k must b e  p la c e d  no rth o f the  Sulu 

a re a . 

Ke ywords: suture  zo ne , e xhuma tio n, g ra nulite  fa c ie s, d e ta c hme nt fa ult, China . 

 

INTRODUCTION  

In China , the  e a st-tre nd ing  Qinling -Da b ie sha n b e lt is a  wid e  o ro g e n fo rme d  

b y the  c o llisio n o f the  No rth China  a nd  So uth China  b lo c ks (Ma tta ue r e t a l., 

1985, 1991 ; Oka y a nd  Se ng ö r, 1992 ; Co ng , 1996 ). The  Da b ie sha n, o n the  

e a st o f the  c ha in, is fa mo us fo r its ultra hig h-p re ssure  (P) me ta mo rp hism. The  

o c c urre nc e  o f c o e site  e c lo g ite  a nd  ultra hig h-P mine ra ls in g ne iss 

d e mo nstra te s tha t the  c o ntine nta l c rust o f the  So uth China  b lo c k wa s 

sub d uc te d  to  mo re  tha n 100 km d e p th a nd  a fte rwa rd  e xhume d . To  the  e a st 

o f the  Da b ie sha n, the  o ro g e n is o ffse t b y the  Ta n-Lu fa ult. Ultra hig h-P ro c ks 

c ro p  o ut 500 km no rthwa rd  in the  no rthe rn Jia ng su a nd  e a ste rn Sha nd o ng  

Pro vinc e s, o r Sulu a re a . The re , in sp ite  o f se ve ra l te ns o f p a p e rs d e a ling  with 

me ta mo rp hism o f the  ultra hig h-P ro c ks (e .g ., Co ng , 1996 ; Ba nno  e t a l., 2000 ; 

Ya o  e t a l., 2000 ), struc tura l d a ta  a re  ra re  (Wa llis e t a l., 1997, 1999 ), a nd  thus a  

g e ne ra l te c to nic  fra me wo rk is still la c king . It is, ho we ve r, a n e sse ntia l 

p re re q uisite  in o rd e r to  p ro p o se  a ny g e o d yna mic  sc e na rio . 



This p a p e r p re se nts a  struc tura l ma p  a nd  c rusta l-sc a le  c ro ss se c tio ns o f the  

Sulu a re a  b a se d  o n firstha nd  d a ta . The  struc tura l a na lyse s to g e the r with a  

ne w d isc o ve ry o f hig h-P g ra nulite  in the  so -c a lle d  No rth China  Pre c a mb ria n 

b a se me nt o f the  no rth Jia o d o ng  Pe ninsula  a llo w us to  a rg ue  tha t the  

b o und a ry b e twe e n the  No rth a nd  So uth China  b lo c ks must b e  to  the  no rth o f 

the  Sulu a re a . 

 

TECTONIC MAP OF THE JIAODONG PENINSULA   

Our fie ld  surve y in the  Jia o d o ng  Pe ninsula  a llo ws us to  re c o g nize  a  sta c k o f 

te c to nic -me ta mo rp hic  units unc o nfo rma b ly c o ve re d  b y Up p e r Jura ssic –

Cre ta c e o us vo lc a nic  a nd  se d ime nta ry ro c ks o r intrud e d  b y Cre ta c e o us 

p luto ns. The  g e ne ra l struc ture  o f the  p e ninsula  is so me wha t c o mp lic a te d  b y 

no rthe a st-so uthwe st–tre nd ing  no rma l a nd  le ft-la te ra l b rittle  fa ults (Sha nd o ng  

Bure a u o f G e o lo g y a nd  Mine ra l Re so urc e s, 1991 ). Amo ng  the se , the  Wulia n-

Ya nta i fa ult (Fig . 1) se p a ra te s the  so uthe a ste rn Sulu a re a , whe re  ultra hig h-P 

ro c ks a re  wid e ly e xp o se d , fro m the  no rthwe ste rn Sulu a re a , whe re  g ne isse s, 

ma rb le s, a mp hib o lite s, a nd  mig ma tite s a re  c o nsp ic uo us. Fo r this re a so n, the  

Wulia n-Ya nta i fa ult ha s b e e n c o nsid e re d  a s the  suture  zo ne  b e twe e n the  

So uth a nd  No rth China  b lo c ks (Oka y a nd  e ng ö r, 1992 ; Yin a nd  Nie , 1993 ; Li, 

1994 , Co ng , 1996 ; G ild e r e t a l., 1999 ; Zha i e t a l., 2000 ). Prio r to  the  Me so zo ic , 

the  Jia o d o ng  Pe ninsula  und e rwe nt d e e p -se a te d  te c to nic s a sso c ia te d  with 

the  sta c king  o f me ta mo rp hic  a llo c htho ns o ve rp rinte d  b y a  mig ma titic  d o me . 

Fro m to p  to  b o tto m, the  fo llo wing  units a re  d isting uishe d  (Fig . 1). 

Ne oprote rozoic  (Sinia n) to  Pa le ozoic (? ) Sla te - Sa ndstone  Unit 

The se  we a kly to  unme ta mo rp ho se d  ro c ks, c a lle d  the  Pe ng la i G ro up , a re  

Ne o p ro te ro zo ic  (Sinia n) o r Pa le o zo ic  a g e  (Co ng , 1996 ) a nd  c ro p  o ut in the  

no rthe rn p a rt o f the  Sulu a re a . The  sla te -sa nd sto ne  unit is ma p p e d  a s 

unc o nfo rma b ly o ve rlying  the  me ta mo rp hic  ro c ks (Sha nd o ng  Bure a u o f 

G e o lo g y a nd  Mine ra l Re so urc e s, 1991 ). Ho we ve r, stria tio ns o n b e d d ing  

surfa c e s a nd  re c umb e nt fo ld s a rg ue  fo r a  no rth-d ire c te d  d e ta c hme nt fa ult 

b e twe e n the  two  units (Fig . 2). 

Hig h- Pre ssure  Gne iss- Qua rtzite  Unit 

A g ne iss-q ua rtzite  unit is fo und  a lo ng  the  se a  c o a st ne a r the  Lia nyung a ng  C ity 

(Fig . 1). The  unit is a lso  re c o g nize d  b y d rilling  b e lo w the  Ho lo c e ne  se d ime nts. 

Hig h-P ro c ks with g la uc o p ha ne , ja d e ite , kya nite , a nd  p he ng ite  o c c ur 

sp o ra d ic a lly (Co ng , 1996 ). The  b o und a ry b e twe e n the  ultra hig h- a nd  hig h-P 

units, c a lle d  the  Ha izho u-Siya ng  fa ult, is o nly kno wn thro ug h g e o p hysic a l d a ta  

(Co ng , 1996 ). 

 



Ma rble - Amphibolite  Unit 

Altho ug h d e sig na te d  a s Wulia n o r Fe nzisha n G ro up s in the  no rth a nd  so uth 

sid e s o f the  Me so zo ic  b a sin, re sp e c tive ly (Sha nd o n Bure a u o f G e o lo g y a nd  

Mine ra l Re so urc e s, 1991 ), id e ntic a l ma rb le s, ma fic  intrusio ns, a nd  a  fe w 

g ne isse s a nd  me ta p e lite s fo rm the  ma rb le -a mp hib o lite  unit. The  p re se nc e  o f a  

te c to nic  c o nta c t b e twe e n this unit a nd  the  sla te -sa nd sto ne  unit is sup p o rte d  

b y a  me ta mo rp hic  g a p  a nd  b y the  la c k o f the  g ne iss-q ua rtzite  unit in the  

no rthe a ste rn p a rt o f Jia o d o ng  Pe ninsula . Ec lo g ite  fa c ie s ro c ks a re  no t 

re p o rte d  in this unit, thus we  c o nsid e r tha t it wa s ne ve r sub je c te d  to  the  

ultra hig h-P me ta mo rp hism. The  ma rb le -a mp hib o lite  unit o ve rlie s the  ultra hig h-

P unit with a  1–2-km-thic k mylo nitic  c o nta c t (Fig . 2B). 

Ultra hig h- Pre ssure  Unit 

The  ultra hig h-P unit c o nsists o f ma fic  ro c ks, q ua rtzite , g ne iss, a nd  ma rb le . 

Co e site  e c lo g ite s a tte st to  se ve re  me ta mo rp hic  c o nd itio ns (Wa ng  e t a l., 1993 

; Zha ng  e t a l., 1995 ; Co ng , 1996 ). The  o c c urre nc e  o f ja d e ite  o rtho g ne iss 

(Hira jima  e t a l., 1993 ) d e mo nstra te s tha t a ll the  c o ntine nta l ro c ks we re  d e e p ly 

sub d uc te d . Me te r- to  kilo me te r-size  g a rne t lhe rzo lite  a nd  pyro xe nite  b o d ie s 

re c o rd  the  ultra hig h-P e ve nt (Zha ng  e t a l., 1994 ). Ho we ve r, the se  ultra ma fic  

b o d ie s d o  no t re p re se nt d e e p ly sub d uc te d  o c e a n-b a sin ma ntle . If no t a ll, 

the n a t le a st so me  o f the  ultra ma fic  ro c ks a re  c rusta l-ho ste d  p e rid o tite s tha t 

c o rre sp o nd  to  c umula te s a sso c ia te d  with intra c o ntine nta l b a sa lts e mp la c e d  

within the  so uth China  c o ntine nta l c rust in Pro te ro zo ic  time . No  ma fic  

ma g ma tic  ro c ks o r ma rine  se d ime nta ry ro c ks ha ve  b e e n id e ntifie d . The  la c k 

o f o c e a nic  c rust a nd  ma ntle  a llo ws us to  c o nc lud e  tha t a n o c e a nic  suture  is 

no t re p re se nte d  in the  Sulu a re a . 

Folia te d Mig ma tite  Unit 

In the  no rthe rn p a rt o f the  Jia o d o ng  Pe ninsula , no rth o f the  Me so zo ic  b a sin, 

fo lia te d  mig ma tite  c ro p s o ut. Typ ic a l mig ma titic  fe a ture s suc h a s ne b ulitic  

struc ture s with c o nto rte d  le uc o so me  la ye rs a nd  K-fe ld sp a r p o rp hyro b la sts a re  

lo c a lly we ll p re se rve d , b ut the  mo st c o mmo n ro c k is a  fo lia te d  d ia te xite  with 

c o nsp ic uo us p la na r a nd  line a r fa b ric s. The  Al-Si–ric h g ne isse s c o uld  ha ve  

e a sily b e e n p a rtia lly me lte d  to  g ive  rise  to  the  le uc o so me , whe re a s the  

a b und a nt a mp hib o lite  ma sse s re p re se nt the  unme lte d  Fe -Mg –ric h re stite s. This 

mig ma tite  is se e n a s the  b a se me nt o f the  No rth China  b lo c k, b ut re lic ts o f 

hig h-P ro c ks sug g e st tha t it d e rive s fro m the  me lting  o f the  ultra hig h-P unit. 

 

STRUCTURAL ANALYSIS AND KINEMATICS  

The  b ulk struc ture  o f the  Jia o d o ng  Pe ninsula  c o nsists o f a  suc c e ssio n o f 

so uthwe st-no rthe a st–tre nd ing  a ntic line s a nd  sync line s. The  a ntifo rm no rth o f 



La iya ng  is a  mig ma titic  d o me  surro und e d  b y the  ma rb le -a mp hib o lite  a nd  

sla te -sa nd sto ne  units (Fig . 2A). The  c e ntra l Jia o d o ng  sync line  is fille d  b y Up p e r 

Jura ssic –Cre ta c e o us d e p o sits. So uthwe st o f Q ing d a o , the  ultra hig h-P unit 

o c c up ie s the  c o re  o f a n a ntifo rm (Fig . 2B). Ultra hig h-P ro c ks c o nstitute  the  

d e e p e st unit e xp o se d . By c o mp a riso n with Da b ie sha n (Fa ure  e t a l., 1999 ), we  

a ssume  tha t the  ultra hig h-P unit is und e rla in b y no n ultra hig h-P g ne isse s. This is 

sup p o rte d  b y se ismic  re fle c tio n d a ta  (Ya ng , 2000 ). 

In e ve ry unit, a  stre tc hing  line a tio n tha t tre nd s N130°–N160°E is the  d o mina nt 

fe a ture  (Fig . 1). C lo se  to  the  c o nta c t b e twe e n the  ma rb le -a mp hib o lite  unit 

a nd  the  sla te -sa nd sto ne  unit, the  d ike s a re  d e fo rme d  into  sig mo id a l b o ud ins 

with to p -to -the -no rthwe st she a ring . The  mine ra l line a tio n a nd  to p -to -the -

no rthwe st kine ma tic s a re  a lso  c o mmo n in the  ultra hig h-P unit. In the  up p e r 

p a rt o f the  ultra hig h-P unit, o rtho g ne iss a nd  a mp hib o lite s b o d ie s a re  

p ro g re ssive ly c ha ng e d  into  a ug e n mylo nite  o r ultra mylo nite . To p -to -the -

no rthwe st kine ma tic s a re  a lso  fo und  in the  g ne iss-q ua rtzite  hig h-P unit. 

Ho we ve r, ra re  to p -to -the -so uthe a st se nse s o f she a r a re  a lso  d e ve lo p e d  ne a r 

Lia nyung a ng  (Fig . 1). 

In the  mig ma tite , re c rysta lliza tio n te xture s o f q ua rtz a nd  K-fe ld sp a r a g g re g a te s 

ind ic a te  tha t the  fo lia tio n a nd  line a tio n we re  a c q uire d  in a  p o stso lid us sta g e . 

Ea st a nd  so uth o f We iha i, mylo nitic  fa b ric s o ve rp rint the  mig ma tite . The re , the  

mig ma titic  fo lia tio n is c ha ng e d  into  a  fla t-lying  b a nd e d  g ne iss with no rthwe st-

tre nd ing  stre tc hing  line a tio n a nd  intra fo lia l fo ld s. This to p -to -the -no rthwe st 

d uc tile  she a r zo ne  is c o e va l with a n a mp hib o lite  fa c ie s me ta mo rp hism tha t 

o ve rp rints the  ultra hig h-P e ve nt a nd  mig ma tiza tio n. The  she a r zo ne  is 

inte rp re te d  he re  a s a  d e ta c hme nt fa ult a lo ng  whic h the  e xhuma tio n o f the  

ultra hig h-P ro c ks o c c urre d . 

A se c o nd  d uc tile  d e fo rma tio n, re stric te d  to  the  no rthe rn a re a , re fo ld s the  

fo lia tio n a nd  line a tio n. The  o rie nta tio n a nd  o ve rturning  o f the  p o stfo lia tio n 

fo ld s e xhib it a  d ive rg e nt d o me  p a tte rn; i.e ., o n the  we st, no rth, so uthe a st, a nd  

so uth sid e s o f the  d o me , the  fo ld s a re  o ve rturne d  to  the  we st, no rthe a st, 

so uthe a st, a nd  so uth, re sp e c tive ly. The  d o me  a nd  re c umb e nt fo ld s a re  

c o ve re d  b y und e fo rme d  Jura ssic  ro c ks. 

 

NEW PETROLOGIC INSIGHTS  

Hig h-P g ra nulite s re po rte d  fro m La iya ng  a re  c o nsid e re d  a s Pre c a mb ria n ro c ks 

o f the  No rth China  b lo c k (Zha i e t a l., 2000 ). Ne w o c c urre nc e s ha ve  b e e n 

d isc o ve re d  in a  re mo te  lo c a tio n with re sp e c t to  the  Wulia n-Ya nta i fa ult (Fig . 

1). The se  ro c ks fo rm d e c ime te r- to  me te r-sc a le  g a rne t a mp hib o lite  b lo c ks 

e nc lo se d  within fo lia te d  mig ma tite . Gra nulite  fa c ie s symp le c tite s o f 

c lino p yro xe ne  + p la g io c la se  + hyp e rsthe ne  a re  se e n to  ha ve  d e ve lo p e d  a t 

the  e xp e nse  o f the  g a rne t + c lino p yro xe ne  + q ua rtz a sse mb la g e  (Fig . 3). In a  



la te  sta g e  o f a mp hib o litiza tio n, b ro wn a mp hib o le  + p la g io c la se  o ve rp rinte d  

the  symp le c tite . G a rne ts a re  c o mp o sitio na lly zo ne d  with a n inc re a se  in Mg  

a nd  d e c re a se  in Fe  c o nte nts fro m c o re  to  rim. The  symp le c tite  c o nsists o f 

d io p sid e  (0.4–0.8 wt% Na 2O) a nd  a nd e sine  (An28–48). Suc h a  hig h Na  c o nte nt is 

e xp la ine d  b y a  b re a kd o wn re a c tio n o f a  g a rne t + Na  ric h c lino p yro xe ne  + 

q ua rtz a sse mb la g e . Thus, the  re tro g ra d e  me ta mo rp hism o f e c lo g ite  a p p e a rs 

to  b e  the  mo st like ly p ro c e ss to  p ro d uc e  this g ra nulitic  symp le c tite . Ultra hig h-P 

mine ra ls ha ve  no t b e e n ye t o b se rve d , b ut ra re  ra d ia l fra c ture s a ro und  q ua rtz 

inc lusio ns in g a rne t mig ht ind ic a te  tha t the  inc lusio ns a re  c o e site  

p se ud o mo rp hs. 

Se ve ra l p re ssure -te mp e ra ture  p a ths ha ve  b e e n c o nstruc te d  (Zha ng  e t a l., 

1995 ; Ya o  e t a l., 2000 ; Fig . 4). In the  Do ng ha i a re a , the  ultra hig h-P unit wa s 

ne ve r mig ma tize d , a nd  e c lo g ite  wa s re tro g ra d e d  into  a mp hib o lite . C lo se r to  

the  mig ma tite , in Ta o ha ng  (Fig s. 1 a nd  4), the  p re ssure -te mp e ra ture  (P-T) p a th 

a p p ro a c he s the  g ra nulite  fa c ie s. In We iha i, ultra hig h-P e c lo g ite s e nc lo se d  in 

fo lia te d  mig ma tite s sho w a  g ra nulitic  o ve rp rint (Wa ng  e t a l., 1993 ; Zha ng  e t 

a l., 1995 ; Zha i e t a l., 2000 ). The  re tro g ra d e  me ta mo rp hism o f the  We iha i 

e c lo g ite  inte rse c ts the  P-T a re a  d e fine d  fo r the  mig ma tite  (Ena mi e t a l., 1993 ). 

The re fo re , fro m the  a va ila b le  p e tro lo g ic  d a ta , it is imp o ssib le  to  se p a ra te  a n 

ultra hig h-P unit re tro g ra d e d  into  g ra nulite  fa c ie s to  the  e a st fro m a  mig ma tite  

with g ra nulite  fa c ie s xe no liths to  the  we st. 

 

DISCUSSION AND CONCLUSIONS  

The  g e o me try a nd  kine ma tic s o f the  d e fo rma tio n p ha se s d e mo nstra te  tha t 

the  no rth a nd  so uth p a rts o f the  Jia o d o ng  Pe ninsula  sha re d  the  sa me  

te c to nic  e vo lutio n. In a d d itio n to  the  la c k o f o c e a nic -b a sin ro c ks in the  

Jia o d o ng  Pe ninsula , o ur wo rk sho ws tha t the  Wulia n-Ya nta i fa ult c a nno t b e  

the  suture  zo ne  b e twe e n the  No rth a nd  So uth China  b lo c ks. The  c o nta c t 

b e twe e n the  ultra hig h-P a nd  ma rb le -a mp hib o lite  units is a  fla t-lying , to p -to -

the -no rthwe st d uc tile  she a r zo ne  fo rme d  d uring  a  la te  sta g e  o f e xhuma tio n o f 

the  ultra hig h-P me ta mo rp hic  ro c ks und e r a mp hib o lite  fa c ie s c o nd itio ns. This 

b o und a ry wa s re wo rke d  a s the  hig h-a ng le , b rittle  Wulia n-Ya nta i fa ult in la te  

Me so zo ic  time . 

The  me ta mo rp hic  e vo lutio n o f the  Sulu a re a  must b e  o ld e r tha n La te  Jura ssic . 

This stra tig ra p hic  c o nstra int c o mp lie s we ll with the  ra d io me tric  a g e s o f 

ultra hig h-P me ta mo rp hic  ro c ks in the  240–210 Ma  ra ng e , whic h is c o nsid e re d  

to  b e  the  d a te  o f the  p re ssure  p e a k (Ame s e t a l., 1993 ; Li e t a l., 1994 ). 

Mo re o ve r, a s in the  Da b ie sha n, 90–110 Ma  40Ar/ 39Ar a g e s o n musc o vite , 

b io tite , ho rnb le nd e , a nd  K-fe ld sp a r c o nfirm the  imp o rta nc e  o f a  La te  

Cre ta c e o us the rma l e ve nt in e a ste rn China  (e .g ., Che n e t a l., 1992 ; Li e t a l., 

1994 ; Eid e  e t a l., 1994 ; Lin e t a l., 2000 ). Ho we ve r, a  p ro b le m a rise s whe n 

d e a ling  with the  g e o c hro no lo g y o f the  mig ma tite . Zirc o ns e xtra c te d  fro m 



g ne issic  mig ma tite  no rth o f La iya ng  g ive  d a te s b e twe e n 1.5 a nd  2 G a  (Ena mi 

e t a l., 1993 ; Ishiza ka  e t a l., 1994 ). Re c e nt Sm-Nd  a na lyse s ha ve  p ro vid e d  

iso c hro ns fro m 1.74 to  1.84 G a  (Zha i e t a l., 2000 ). It is a c kno wle d g e d  tha t 

the se  Pa le o p ro te ro zo ic  d a te s re p re se nt the  p ro to lith a g e , b ut mo re  

surp rising ly, the se  iso to p ic  syste ms d o  no t re c o rd  a ny e vid e nc e  o f the  

Me so zo ic  e ve nts. 

The  g e o lo g y o f the  Sulu a re a  is q uite  simila r to  tha t o f the  Da b ie sha n (e .g ., 

Ha c ke r e t a l., 1995, 2000 ; Fa ure  e t a l., 1999 ). In b o th a re a s, the  ultra hig h-P 

me ta mo rp hism is o ve rp rinte d  b y a  mig ma titic  d o me , a nd  the  ma in d uc tile  

d e fo rma tio n is a  to p -to -the -no rthwe st she a ring  c o e va l with a mp hib o lite  fa c ie s 

me ta mo rp hism. Amp hib o lite , g a b b ro , a nd  ma rine  se d ime nta ry ro c ks 

c ro p p ing  o ut in the  no rthe rn Da b ie sha n a re a  a re  inte rp re te d  a s the  tra c e  o f 

the  suture  zo ne  b e twe e n the  No rth a nd  So uth China  b lo c ks. In the  Sulu a re a , 

the  g ne iss-q ua rtzite  unit, the  ultra hig h-P unit, a nd  mig ma tite  d o me  a re  

c o rre la te d  with the  c o rre sp o nd ing  units o f the  Da b ie sha n, b ut the  ma rb le -

a mp hib o lite  unit ha s no  e q uiva le nt in the  Da b ie sha n. The  c rusta l-sc a le  c ro ss 

se c tio n (Fig . 5) sho ws tha t the  sta c k o f a llo c htho no us units b e lo ng s to  the  

So uth China  b lo c k. 

Our c o rre la tio n p a tte rn ra ise s the  q ue stio n o f the  lo c a tio n o f the  b o und a ry 

b e twe e n the  No rth a nd  So uth China  b lo c ks e a st o f the  Ta n-Lu fa ult. Be c a use  

the  b o und a ry c a nno t b e  lo c a te d  in the  Jia o d o ng  Pe ninsula , it ha s to  b e  to  

the  no rth. The se  ne w d a ta  ha ve  to  b e  ta ke n into  a c c o unt in a ny fo rthc o ming  

e xhuma tio n mo d e ls a nd  p a le o g e o d yna mic  re c o nstruc tio ns. 
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Fig ure  1. Struc tura l a nd  kine ma tic  ma p  o f Sulu a re a . Line a tio n a rro ws p o int 

to wa rd  se nse  o f she a r o f up p e r p a rt. HP—hig h p re ssure ; UHP—ultra hig h 

p re ssure ; NCB—No rth China  b lo c k; SCB—So uth China  b lo c k 
 



 
 

 

Fig ure  2. Cro ss se c tio ns thro ug h Sulu a re a  (lo c a te d  in Fig . 1) sho wing  sta c k o f 

a llo c htho no us units. By a na lo g y with Da b ie sha n, g e o me try o f ultra hig h-

p re ssure  (UHP) unit is c o nsid e re d  a s fe w-kilo me te rs-thic k sla b  und e rla in b y 

g ne iss fre e  o f UHP a sse mb la g e s. F is fa ult 

 



 
 

Fig ure  3. Symp le c titic  te xture  o f hig h-p re ssure  g ra nulite  fo rme d  b y re tro g ra d e  

me ta mo rp hism o f e c lo g ite  (so uth o f Pe ng la i, lo c a tio n in Fig . 1). Grt, Pl, Am, 

Symp , a nd  Q tz a re  g a rne t, p la g io c la se , a mp hib o le , symp le c tite , a nd  q ua rtz, 

re sp e c tive ly. 

 



 
 

 

Fig ure  4. Co ntra ste d  p re ssure -te mp e ra ture  (P-T) p a ths infe rre d  fro m d iffe re nt 

te c to no me ta mo rp hic  units, na me ly, no nmig ma tize d  ultra hig h-P unit: Do ng ha i 

(Zha ng  e t a l., 1995 ); Ta o ha ng  (Ya o  e t a l., 2000 ); g ra nulitize d  e c lo g ite  in 

We iha i, W1 (Ba nno  e t a l., 2000 ), W2 (Wa ng  e t a l., 1993 ), W3 (Zha i e t a l., 2000 

), W4 (Zha ng  e t a l., 1995 ); g ra nulite  re stite  in mig ma tite  (Zha i e t a l., 2000 ). 

G ra y c irc le  c o rre sp o nd s to  P-T fie ld  o f mig ma tite  no rth o f La iya ng  (Ena mi e t 

a l., 1993 ). No te  tha t P-T p a th o f g ra nulite  fa c ie s re stite  d o e s no t d iffe r fro m 

tha t o f g ra nulitize d  e c lo g ite s 

 



 
 

 

Fig ure  5. Crusta l-sc a le  c ro ss se c tio n o f Jia o d o ng  p e ninsula . Suture  zo ne  

b e twe e n No rth China  b lo c k (NCB) a nd  So uth China  b lo c k (SCB) is p la c e d  

no rth o f mig ma titic  d o me  o f no rth Jia o d o ng . De e p  struc ture  o f SCB is infe rre d  

fro m se ismic  d a ta  (Ya ng , 2000 ). Cre ta c e o us p luto ns ha ve  b e e n o mitte d  fo r 

c la rity 




