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Abstract: LA-MC-ICP-MS U-Pb dating of zircons from the Qianfenshuiling monzonitic granite, Maoshan
monzonitic granite, Wangpingshi monzonitic granite, Gaojiadian quartz diorite, Xiaoyingzi granodiorite and
moyite yielded (153.8+2.7) Ma, (162.7+1.5) Ma, (162.3+1.3) Ma, (170.5+1.8) Ma, (164.6+2.2) Ma and (186.8+1.3) Ma
respectively, and several inheritable magmatic zircons were dated at 180~175 Ma and 201~186 Ma. The results
indicate that the Mesozoic intrusive bodies along the core of the Malanyu anticlinorium were emplaced in the
Indosinian and Yanshanian, with the latter being predominant. Their geochemical characteristics show that the
magma was generated from partial melting of lower crustal material caused by the upper mantle underplating.
Combining these data with the regional geological information, the authors have reached some conclusions: 1) the
Malanyu anticline was initiated in the Indosinian period, and formed finally in the Yanshanian period; 2) the
Indosinian-Yanshanian orogeny not only contributed to the crust thickening characterized by basement-involved
folding but also resulted in partial melting of the lower crust, bringing about the fromation of intrusive bodies

along the anticlinal core; and 3) the Mesozoic orogeny in the Yanshan area was represented not only by the tectonic
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process of the surface of the crust but also by the movement of the lower crust and upper mantle, which caused the

northern part of the Sino-Korean block to enter into a new evolutionary stage, i.e., from the original stability to

overall activation.
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Table 1 Sampling locations and mineral composition of the Mesozoic intrusive bodies
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Fig. 2 Cathodoluminescence (CL) images of representative zircons (small circles are LA-MC-ICP-MS U-Pb analysis spots.)
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Wi SiO, & H MG, K,0 23 h — Bk,
HAeKFRORHER -8, BREAE
A M I (1 = 7 NI /i Sl S % NI I3
(YREE=82x10°~349x10°, -] 155x10°), 7E# 1
TR BRRLF A ARAEAL I (8] 4A), & A AR 4k
AL, ¥R ZEBEA M e R E4E . =R
+ LR T HME ((La/Yb)y=3.53~44.32, F-1] 18.98),
HAAH B Bu 5%, HhExadgnNk

H Bu MU E IR . O oo R R G M bR AL K
(K 4B), &5 R B M RIEC 7 th ZeFRE, K. Pb
KR FHATEEE N, Ta, P, Ti. Zr R
TETH. HINKAEN Ba(339x10°~1806x10°, F
71067x107°).Sr(106x10°~980x107°, F-1402x10°)
YIE T —AE K AR Ba, Sr %, £INE Ba-Sr
(AR o
2 Wik

Wt P B TAEFRATIS 2] T 2% 0 15 R
HEARRAE R AR 2E R ER AL 27 I FEABRAE, 16
118 s S N e R P 3B e TN S SO 7
I 22 R TE SO L T B A M LR b A 1
M.

KT 22T R TE AR, — e B ik R
P Fiz 2 T R 3 B A AR RS 207~203 Ma
SEIEAE, DARAEIZ S 208 R 2 A% W 240 ) 5K
13- 5 R0 BT AT B AR R BB kB 1 U-Pb 4R 1%
(203+8) Ma Fl1(227+1) Ma, I\ WHIE T Hp =S it
Ef 739 (81 A4 4%, 2007; @A, 2010; Wang et al.,
2011, 2013), {HAEMRD 2R, AL 2 413HE
15 K R 08 DX 3 A AR J2 430 T AR B A A T
5 R R —rp =S 2 Z [ AR 2 U 1Al
SESINHS MRS I T RRRAZ R A E A
B J 1 DX A AN, IR TR I A e A B T
B 2R85B Ok 2 A AR A DU RS R S AR N
AHEHE TR RMZEZ B 1), Haia %
i J 2 R A A TE 2 a1 38 R RSk 1) EAREES
T R 2] S — YT 2 B A B A R K
FIH—LEH K —TIBUAE R, e HPs il &
HRRE MW 1 A SR 2 5 TE B RE B 15 2 T
m B R AR —dbdE A I, KA B RS T 4tk
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Table 2 Isotope ages of the Mesozoic intrusive bodies from the core of the Malanyu anticline

NEE| ER LN e 4Ky Ma HURE RS K8

HiI A 7K I RIS 153.842.7 LA-MC-ICP-MS AL
FHA ZRAEKA 162.3+1.3 LA-MC-ICP-MS AL
eIl ZRAEKAE 162.7£1.5 LA-MC-ICP-MS A3

M RRHL A 166.3 Rb-Sr T 585, 1994
TR ZRAERS 160 K-Ar T4 X I B 7 A T & R, 2000

" LT Ak 168+3 LA-ICP-MS KA RS, 2004a

RIS 159.5+0.5 LA-ICP-MS ZEom4E, 2012

HET RN A 164.4+2.2 LA-MC-ICP-MS AL

LI 30 AN K 170.5+1.8 LA-MC-ICP-MS A3
A1l FRARRLAE 17242 SHRIMP BG4, 2001b
Iy H- EARSRI APy 174~175 SHRIMP B G54, 2001b
BT ZRAEKAE 176.5+1.0 LA-ICP-MS 2R, 2012
HET PR R A 186.8+1.3 LA-MC-ICP-MS A3
k¥ 16 B B2 189.8+0.7 LA-ICP-MS ZEom4E, 2012
EAES 16 B B2 196.4+0.8 LA-ICP-MS ZEom4E, 2012

B ®on ZKIERA 196.7+7.0 LA-ICP-MS Fiti 4k e 55, 2012
Hilim ZRAEKA 19942 SHRIMP B GESE, 20012

" VaysRat ZRAEKAE 205.7+0.8 LA-ICP-MS 2R, 2012
=T ZRAEKAE 211.1=1.1 LA-ICP-MS 2R, 2012
il AR AT 203~207 SHRIMP HH 445, 2007

i SHRIAE 21044 SHRIMP %, 2005
#B 1L BRI KA 22342 SHRIMP B 4E, 2003

ik 222+1 LA-ICP-MS ik AE, 2014

KA ZRAEKA 22442 LA-ICP-MS kS, 2014

ARV (A 1 2 | (Niu et al., 2004), X EHFAEF I,
22 I RO AU BN 2 s i 7, e iR
TE T ER S, B e a1l .

MG R RAF LA AR ES 7 U-Pb 451, 15
KA R LGS S AR IS B B IRIRON: BTk —
K A6 5 R (153.842.7) Ma, 1 KK AR
(162.71.5) Ma, T ¥ — K 16 K 7 N (162.3+
1.3) Ma, M E ALK NKE N (164.642.2) Ma, &
FIE T KINK A M (170.5£1.8) Ma, & FHKIE
<7 (186.8+1.3) Ma; 2% M 1) 4k 7K 5 3% B A 11
AR AT HE— 195K 167~164 Ma, 172~170 Ma.,
180~175 Ma #11201~186 Ma JLZH (/A 3), x—%&5 %
FEA ST 1 22 A R ABAL 1<) BT H T Bl 1 B AR
YL, 5 ETAMEIE R AT B R EDIE 5 £ FE(Zhang et
al., 2014), DKo 22 I RHZ S AE R A S 1K
B AR B3 3 U s T B S (224~186 Ma) Filfie 1L 1
(180~153 Ma)(¥k 2), LIy 3, 5 XA
B — 8 Xt T 5 iR A X AT
WRIE BT EN S, e & S8 i Tt e, 1A [l £f: bifi
5 T S DR — B A R TR Bl

DX bt J5T L PR RN R SR R W, T 220 AL
HKOFH R 5 PRI ILIRES fhs R 5 5% 23RS
AR S AE 0 B B XA 3, 44 385 4R P ol b 5 o P52 39
I 50 km(T] b 48 M T Sy DX Jak b S0 2 R BA, 1966,

Chen, 1998; Z=iff Jp 45, 2008; KK JE4E, 2011), —
SE 2 AT T 2 RV AR DA SGX — X
AR e B b R R B PR 2 S 1 4 K L ek
A2 REAE N R TR 1 T Bl o4 3 L % R 3R, 5 2R
TN e AR A, (R A L 5 i A
(ZEHEE, 2004, 2007; XNLLELE, 2002; 2K 44,
2004; THF, 2009; 2/, 2010; Li et al., 2013;
AR, 2014), ASCHTSIZ G T 22 A8 BHZR R A
AR R R T R AL 2B A A 1
FoeEF ML . AP REE N Bu USSR DL
I3 E VR EAT H Ba-Sr 465 55 RHE 2 W S IR Sk
U8 T IER T Hoe, BASSIRA R, 2P Ahar I
FIHAARBRIERS . MEE RKNKEEE
TAEHBEA TP G AR Bl s TR A 1E
Mo BRFSIUL B 22 0 RHE O il fe v,
PR A C il BT Hise 95 1S b i s ) itz 2,
b B RS AR A T H e AR o s, e
15 LARE B 25 55 0 ORI T R 1A SRR TS AR A
RA B, B2 RUE R, AMUZ TR
JZY R AE oy, 1 H T e A g 4 1)
P 3 5 A R R

Bk 5 B M 5 8 A0 R A, b L S b )
S M IA K B A B B R B T2, b p A
o P — [ 37 W 541 FH DR — B AL B 2 45 . JL 2k R
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1R—F W 244 270~250 Ma., 230~210 Ma 2 H.5i
FUB IR JZ M B U)A2 I (Wang et al., 2013); 7RIk
—PEALIT R T T 2R W 245 5)): 263~252 Ma,
244~233 Ma. 180~162 Ma(F ¥, 1994; #{F4E 2002;
Wang et al., 2013), W7 244 T BG4 JBE e 1 28 o
FREE TR B R sk A A I AR T 45, SR BTHOE iR
FEHREIREIR . R HISTE,

e 1 3 DX e A AR B TR KL b 2 8
M X P B A 282 TEN i s
s, fEEKBERRAERA, 25 RIE k2w
o RPam i, Doue il s BEgE LAz R A
ARG NH ERR, MUK OHZ FRMERES
R L E B A PR ANE TH h BB e 132 Bl PR A
IE R R FmEJOIERI MR B R AR A . X
07 43 U BH T e 1L L RV R A i Y — ) i
SHRE AT, AR I s B A X L K B
s A IER Y, 58 sl T Bk 52 50Ok
PR, A — s A RE B B, R
VRT3 A8 1 - RS A P T B B (R 425 55, 1980,
1990, 1999; X1 RULIZE, 1998; Z5FkA4:45, 2008)

3 4w

i A %) o 22 i A2 AT R AR p AR AR ACE R
B U-Pb AR HTIN, BRMZ AR A
H I BT S DR ECRT 3 o B S A L 4, S X
WREAE e FD . AR AE BRI AR R W T
TR IR T L M U AR 5 RS R e B A
AR AR o XTI 22 i A A R AN DU B S
Gz =4y, MR IR IE ST B S, e o8
TAe L R b X b AR A R IS B T A
SEHSERIZ I TEIER], MW M T 7 2 i
W A 3 I5 B, B e L DX R Bty b 5 i R AR
18 FEE AR A BE A — A 3 - SRS AL BB B B o

it Bt B A FRFFRIEE AR
RAEETBRE R, W%, K. Am =it
BB MACEIE A U-Pb NSRBI IEF; RE
R 2T 45 % U-Pb 54048 40 22 69 45 5 B3t A L
R T AR OSREIL., Sty B E R BT
FPT 3640 R F AT R IONK TR B Bh . RO FAS
TR EBL

SE 3

BT, B, RBI, WY, R, Fe, BEE.
2002. FHE L Hl X AR AR P9 VR A M. db st M
Jikt:.
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