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Abstract The Jiao-Liao massif is an important part of the Eastern Block of the north China Craton and located on the hanging wall
of the north-dipping Dabie-Sulu suture zone. Several important tectonic models about tectonic evolution of the eastern Asia were
proposed in the last decade and related closely to the Jiao-Liao massif. This paper combined our SHRIMP U-Pb zircon ages of the
Dandong Granite in the Southern Liaoning Province, China, with our wide firsthand fieldworks in the east of North China Craton, our
oilfield works in the Bohai Bay Basin and other recent SHRIMP dating, to summarize Mesozoic tectonic reactivation and evolutionary
processes of the Eastern Block. In this study we identify an about 160 Ma partial melting of Paleoproterozoic plutons in the Jiao-Liao
massif. Some magmatic, euhedral single zircons or magmatic zircon rimes around ca. 2100 Ma cores in the Dandong Granites near the
Liaonan Neoarchaean terrane, are first recognized by the CL and BSE images and identified that the latest partial melting event
happened at 167 ~ 157 Ma. This partial melting is most likely derived from in-situ remelting of ancient lower continental crust, mostly
of North China Craton. The Dandong plutons are aligned in the NE direction and suffered intensively from the subhorizontal ductile
thrust-related shearing and the subsequent NNE-trending folding. In the Dandong area, the precise timing of deformations was solved in
this paper. The first deformation is identified to be from 195 to 193 Ma according to the K-Ar and * Ar/* Ar ages of muscovites in the
E-W trending shear zones of Liaodong peninsula. Based on the field relationship between the plutons and deformation foliations, a
range from 153 to 145 Ma is defined as the duration of the second deformation time remained in the Dandong Granites. The NNE strike-
slip faulting, i. e. the third deformation, must be constrained in a range from 135 Ma to 95 Ma. This deduced result is most similar to

a range from the *Ar/” Ar age of 128 — 132 Ma of initial sinistral strike-slipping of the Tan-Lu fault in the Anhui province to the biotite
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cooling age of 100 2.3 Ma of the Yilan-Yitong segment of the Tanlu fault in the Jilin province. These faults are transtensive to control
some pull-apart basins. However, during the third deformation, some metamorphic core complexes in the eastern China often took place
in the overlapping area between the large-scale sinistral faults. It is well correlated to NW-directed subduction of the Paleo-Pacific Plate
at 180 — 145 Ma. Our SHRIMP data also indicate that the Liaodong basement and Early Mesozoic magmatism are exactly similar to the
Jiaodong basement and Mesozoic magmatism. Therefore, Early Mesozoic evolution in the Liaodong area, similar to that in the Jiaodong
area, is also related closely to the Sulu Orogen in the Early Mesozoic and tightly to the Pacific subduction in the entire Mesozoic.
Key words Mesozoic, Deformation, SHRIMP, Liaodong Peninsula, North China Craton
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Fig.1 Tectonic division of Eastern North China Craton and its neighbor showing Mesozoic thrust faults and folds, and typical

metamorphic core complexes.
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Fig.2 Tectonic framework of Liaodong peninsula showing the sampling sites.
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Fig.3 Representative selection of CL zircon images from the

Dandong granites( made by Zhao GC in Mainz University) .
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Fig.4  Sheath folds at the Shuiyuandi, Liaodong peninsula
(lens toward east, the sense of the sheath fold is toward

west, the diameter of coin is about 2 centimeters long) .
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Fig.5 Structural map showing the Sanguliu and Wulongbei
plutons crosscutting the second deformation fabrics in the

Dandong area.
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2003) . T ELARGE A g ¥R, B B LR (29 130Ma, Gilder
et al., 1997) B M 130 % 110 Ma Z |a] ( Nozaka # Liu,
2002) , 4L HEB SREEAERRGERBREES

X F = MR R AR R, B M A E B 130
Ma EEMEATEMMERE. HR, ETERE, CHEY
NE-NNE £ [ 2 - F S B E R TR AT H-2HE
o WiE, KA L& L H BT - L R
BT sk R B R AERAERIER -8, XRBFE
AL RE AL X 8 o A M 2 R R A E MR M3
FEEHE SR, EJeRsk £ NW #B SE &, NE-NNE
BT R SAE LT = SR £ SSE [ sh i 4
R (Davis et al. , 1996) , THAR (1] NNW [a] 335 mr () J0]
JEARMY R, T ARY 5B Z R TR NW 5%
B RT3, AR ) NW B8, Wt b R oI 2, i
Y VS 3t T 8 DV 7R 0 o T 2 L L e o O 22 - R
WA %, 875 NE E [ A B BT R A A — R 5] NE
FE B R FRRE 4, TRAR (8] NW B JR) W 338 o ) - W 5 528 o
B S% (A 1), X% NNE-NE E W& R e s
BAbE s B ERB R, B4, XMRTE EHF EREEIL
R-ACAREH EME A AL R-JbL IR B M 1
IRGE:Zib g A: b ke e 2R P2 o

4R Engebretson et ol. (1985) 1 T H K FHERRMER
ARG Ty B A9 254k, BI A 180 ~ 145 Ma 9 NW [,
[ 145 ~85 Ma fJ NNW [i] #1 85 Ma J5 [ 7 9 2 28, (H &, 46
RS HEXHERXWEL ERMEREHRL LR,
A, ROV BT R HERIER, X4 NNE-NE [
WERE S 180 ~ 145 Ma H 145 ~ 85 Ma ty K R
NW-NNW [i {ff /35 3%

RATMIEHY SHRIMP F4ERFH R I, BT M3k b o oy
RUFIRZH T4 160 Ma WEBEM, EITEF L1
BREHEFHRAE R B RO PR LJ023 A1 LJ030( == — K7k
KA AR M B L4 a0 R 5 LI037 R 31— 46 167 ~ 157
Ma 1 BIE B KB A FESFR KL N 2100 Ma BERE A
BARBEORH ., XREBFHFUEEEICRBRAARIH:
TR EREEZ (1998) MR K 165 ~ 137 Ma X B
EREMEEERT ZHE. XXRUEFEREEE—

Acta Petrologica Sinica % & %4 2004, 20(3)

FALALARAE R M PR B, BRI R 5 EH R
BBA, SR FEAR R AT, Bl ARTRREIER
U4~ K 5l s LI B s P 4RF ok 9 25 3R ( Zhang et al. , 1996) ,
4 FETR T HRIMERNXREREMS?

184, R Bk 3h F1 R R AR R AR I R ALE R E
WHRARAEMEREG, AIRKEERTRERTLE
TS, MTRE A AL T RAEHF T HAEMER
(Zhang et al. , 2002) ; BB IR F it R PFEAR S 4 W BAR A
(Engebreston et al. , 1985); RERFERET-FEXRRHE
B/AMERFFERERRARRTHER S GBS (B
%5, 2001), SRTA, B 1L % (1999) . Hacker et al. (2000) #I
Rastchbacher er al. (2000) %545 1 , 7% w36 R B9 O 31 L AR
FERY 190 Ma BEIRULT B FRAEM HER, BWEE G
BA T KA LA R RAAE 20 km DASE, BT LA, 55— FisE
KB FTREHEAR A (Zhang es al. , 2002) . WESH, A FREAFIE
T X B AR X RS At B IR s RR AL 1E
BHEARTHERMFEREABRMIRULERE (A FE
%, 2001; Li, 2000) , fLL, B —ME XA RMIF. BARM
BEMX AR ERNAETRERTREEEBRR
BEH 2R AR R, BI7E 140 ~ 90 Ma E (5N B
HRT(Li, 2000; FAM%,2003) . BRY, BJ5H MR
ABERSEHE ., ERERNR Ratschbacher et al. (2000)
FEWTAC - PEAR R e ey 4L P 1) BT 4ROC R 938 & Ak 7E Bk
B, AR T A 145 Ma ARIER, LR EHRM
#5130 ~ 110 Ma BT 3R 9T M BAE o BTRL, KF-HEAR
B ] B R AL RSB AR F M B B TR SRR A

B ERPFE R T, B 1ER Y R4 160 Ma EH
B (BRE B RRT 5 AR SR AR % BB R H
BERERVABARTREO MM EREET RN, 4160
Ma AR AR R NE [53 B & KPR R KT 5 R4,
FAt—EEM B P TR EH, M —EE A G T RALE
W, B3 T NNE FE 3 Bt v B4R R, B, AT AT A3
WX BB IE R 55 180 ~ 145 Ma WH KFE-EER R A NW
Tr R B B A W) & (Engebretson et al. , 1985; HE =,
1998) . HEH NN, RIEH G KT BRI op X 7
Hop B E P R AU R ALE T AR A T %, T RIS R ST Y
EEEILE R - W b (Darby and Ritts, 2002) ,{H/5 &
BT R AL SR E R AL B JL A1 BF R ( Zhang et al. , 1996;
Davis et al. , 1996) FBUFTHIF H 2R ) R B 1 55 o KO3
B RN MRS S 4R (Liu, 1998), FH R4l
FEALER LR ARV E 0 R A5 B kB -1 0k 5 i
A gE e R IRl , T L, BT SR /R 2 397 76 4% m b 5 1 03 8-
i,

F—HE,FAEREREN N ANEITERETR,
“7Sm/'" Nd #1'® Nd/'* Nd 748 1k ¥ Bl 4 B 5 0. 096 67 ~
0.103 9F10. 511 445 ~0. 511 708, tpy, 7l £y, (¢) AL T E 4
B0 1.93~2.30 Ga fl ~21.32 ~ - 17.95 (KB X £ E).
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FHRIER AT R 1.93 ~2.30 Ca WKBRAR S ZRRIER
BHE R R AT P AR ER Y (FE=105%,2001), X
ER%(1996) WA= BN AR THENE HTERBLY
=Y. B, PERFR WA FHFTHEIA, BT KK
%200 FIRACEHFEABHEABRENEE, RETS
(1999) K HE 2 (2001) BFFE KW, ZF E T HF 160 ~
145Ma RAETIHFUUER, RSB AN KRB EES THRE
filh, XFTAER 1.93 ~2.30 Ga WRRAR S HKRERNE
BRERATPERESNRARERER, I TEREE
BPARBRGAE DR AERPUELMDRA, AL
FHEREMKEHERMER (WHRRE,1997; Wang et
al., 1998) ,\MTEERIAB AR — i Tty B K H BURRIEM
BRAELIFK.

RIBT R BRI 5T AR , 4ot 3 SR 4R B BT R Bk
7E 150 ~ 120Ma 2 8] (R ABIT%,1999; Zhang et al. , 2001;
2002) . FOJREIRIIAR VT BRIRSh T My kil ey Y R o0 fRUR Y
A (BSR4, 2001), Blin, BRWL-810-FIL—H AR
110 ~ 130Ma( K-Ar £, IR # R 5 7= )7, 1991 ) H-H bk
BAHBERGBEHEAEN85%) ,H2RF, B R
JERRG NWW SE AR R IFE M Av” Ar 4 130 ~
115 Ma WS SIEH & (FRRAT %, 1996) 8 FIRZ
#o FAYA/ZAr iR SHHERFIA BREANA MBS BEE
#R1BHAEHSH 130 ~ 120 Ma ( Ratschbacher et al. , 2000) ,

SR, B Li (2000) 32 475 140 ~ 100 Ma FFHR R
B 1l A B A0 5 3R P P R WL Tzaniqi AR 3R B4R wh 4B A
Maruyama et al. (1997) B35S 7R, 7 145 ~ 85 Ma $J8], &
RIFFHER R AR T 200mm/a (4953 BE B2 1K B9 F BE B A
o AL HR PR , BT DL R PR R T R BIARE A9 KR
ZF A=+ R KA, TR TRk
SRmALER, BTL), 145 ~ 85 Ma B/H] K 4R NW H 1
b S O v, 3 S BUR TR 7= A 3R BB 41, ML, 95 &%
WEFHERABAEITERYR, W, FHFERRAeFR
EREBREMBR. B2, 48, FERBRE KRR E
120 ~100 Ma Z 18], e FRILK, BB THERMN
B0 R R L, KRA KK R (Liu et al. , 1990;
BY %, 1999; & R4, 2000b)

GEFR ELRESEAMNYS 160 Ma EAENERS
140 153 ~ 145 Ma Z R B E AR B EE P ER B
R m =L EnREGEMHMRAESE, BXMHEEY
NW [ {ff wp oty KPR A %

5.3 KEFHEBREK TR T A9HH

b, HRITH,200 ~ 190 Ma KA AT (BRI
%, 1999; %%, 2000a, 2000b) , SR SR
T DL R 3L P AR SR 210 ~ 180 Ma (R4 W4 Fl ( Maruyama et
al. , 1997)EHWE .

AR, KRR 145 ~ 90 Ma Z[HIM 3 fEFAZE 4R (10

Li, 2000) Kb (GnAksa%, 1998) A4t mhiBbgk (A
#2 2001) WHEABR,BR, BOANEXEARER
ARV lzanigi AR HEERAR%, Ratschbaher et al.
(2000) ZERGE EAHTARG ZEEMRNERERE
BHEH, PERBARIL AR A EH (LHE 147 ~ 110 Ma
ZED BN ET R AMRER, ERERTRET
PAREKILMER (Wang et al. , 2002) , X RBN R AF
FRHIST K B - PERERFEMHELA-ZLEESHHL
B AR = B L A AR FE BUR B R AR Y K& R %, (E
£, N ERFTA MR ERE S NNE P47 K FER W
HHEDY, BTLL, B At A H T RS R T B AR SRR wh A 31
#4( Ratschbacher et al. , 2000) , 21 A MR SFRAA X R
AMBRILERE (LI, 2000) , £ EEEREREERR
FRER,REFIR 140 ~ 90 Ma B8] K KRt 1 4 305 Fo
BEHRER. B, RATEREHERTHTE 5 R i3 %
HiE R ETE 180 ~ 145 Ma 2Z 8}, Ti A & Maruyama et al.
(1997) A A 120 ~90 Ma Z[H],

Btk A BB R REREH TR PER
PSR, 7E 180 ~ 120 Ma JiA], F EART KM A E TE
SRR R34 (Sengor et al. , 19965 Li, 2000; ZR B %,
2001) , B%, BRATABIEM Li (2000) KR B4 (2001)
HBOR, RS KRR X 8 NNE & B 35 EW
EF T 160 ~ 145 Ma ZJ8]; MifHER4E T 145 ~100 Ma 2
B, P A L T 0 P R B LB R 0 1 R A 3 O TR R
100 ~90Ma J[8], FAR PR X & £ T — WIR R R A BF
EREESF, UAFHREBE . FERER-GBNGERR
WX AR BE; HIFER G ¥R RS R R R &
77 8 Bf U R 18 ( Ichikawa et a. , 1990; Charvet et al. , 1985,
1999) . WEESW, MERRRE REERE SR . W
WUHEE MENERERET. 2R NERENE, B
G AN R R E Y 100 ~ 90 Ma (£F R4,
2000b) . *F EAR B AR - IROK B A B E BT 4 AT
A5 B A 5% (Charvet et al. ,1990; £F RAN4E,2000b),

Bl ENBMEEATRARGOEEBRRINT A,
R B —BIR R SHRIMP 4 H A0 T
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