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The genesis of the Late Mesozoic granitoids in the core of the Yiwuliishan
metamorphic core complex and its geological significance
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Abstract: The Yiwuliishan metamorphic core complex (MCC) within the northern margin of the North China Craton is
a typical representative of large-scale Mesozoic extensional deformation in Northeast Asia continent. Many studies
including the fabric characteristics, shear-sense indicators, strain, kinematic vorticity and deformation age have been
intensively conducted. However, some problems concerning geochemistry, isotopic characteristics and genesis of the
granite within the core of this MCC remain unanswered. The granite of the core within the MCC is composed of biotite
monzogranite and granodiorite. Based on previous research, together with the major elements, trace elements and

Sr-Nd isotopic data, the paper presents the results of the data and discusses the genesis and geological significance.
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According to the results obtained, the granite of Yiwuliishan MCC granite is characterized by high silicon and alkali
content (Si0,=61.17%~75.21%, K,0+ Na,0=7.34%~9.03%), thus belonging to metaluminous and peralumi-
nous (A/CNK=0.96~1.08 ) and can be assigned to genetic type of high-k-calc-alkaline series, suggesting charac-
teristics of | type granites; most granites have weak negative Eu anomaly (8Eu=0.71~1.63), enrichment of large ion
lithophile elements (e. g., Rb, Ba and Sr) and light rare earth elements, depletion of high field strength elements
(e. g., Nb,Ta and Ti) and heavy rare earth elements, high Sr (308x10™°~1 414x107°, averaging 709%10™°) , low
Y (3.17x10°°~13.30%10°°, averaging 7.86x10°) and Yb (0.45x10°~1.32x10°°, averaging 0.78x10°°) , show-
ing the characteristics of adakitic rocks; isotopic data show that the early co-emplacement granites have a wide range
of (YSt/*Sr), values (0.695 966 ~ 0.707 869) and a lower eNd(¢) values (—21.72~-18.32) and were derived
from ancient crust and attributed to the partial melting of the thickened lower crust under the background of regional
extension; the isotopic data of the later post-emplacement granites range from 0. 705 909 to 0. 706 774, and have neg-
ative eNd(¢) values (=20.60~-16.99), which indicates that the post-emplacement granite resulted from the North

China Craton extension thinning during the Late Mesozoic.
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Fig. 1 Geological map of the Late Mesozoic granitoids of the Yiwuliishan MCC (after Darby et al. , 2004)
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Table 2 Chronologic data of granites in Yiwuliishan and the southeast of western Liaoning

PSRN AL R Foais AEYE/Ma HUKiEyiR7S Hidha o IR

R T A BRI RE 164+5 B U-Ph Darby % (2004)
LA Bz ZRAEKA 1584 B f U-Pb Darby %5 (2004)
ERNENIEZIN 6152 Ak 158+4 ¥4 U-Ph Darby %5(2004)
A ILA R EERISIZ KA 1761 LA-ICP-MS U-Pb ZRATICAE (2006)
FE A A FRRIRAE B 2 1631 LA-ICP-MS U-Pb SARTCAE(2006)
A ILA R Bz R RARAE A 1521 LA-ICP-MS U-Pb BAR LA (2006)
5% A% 18] L A EERSI ZobERE 163+3 LA-ICP-MS U-Ph FARICEE(2006)
2 A B8] 1) 744 6152 AL IARSEEREREN 1532 LA-ICP-MS U-Pb RARTEA (2006)
N AT =2N HRARIE TabE T KA R 1542 LA-ICP-MS U-Pb RAETTEE(2006)
N TARIIP=EIN TRARIE B R 16910 LA-ICP-MS U-Ph AT (2006)
A ENIESIN SRARIE WA KRS 162+4 SHRIMP U-Ph FEEE 745 (2007)
5= AR JB] 1L A TRARE AR TRAEK A 159+4 SHRIMP U-Pb kA 424 (2007)
25 AR JB] L AR AR i 153+2 LA-ICP-MS U-Pb FEPK(2007)
PaflIE=2 KA ZRIERA 12343 LA-ICP-MS U-Ph SR ICAE(2006)
KAk KA BANIERE 1241 SHRIMP U-Ph B YEAF (2001)
1R LU A Bk KA [AES=3 3 125+4 LA-ICP-MS U-Pb RARICAE(2006)
Hetg 1L &0 £ BERR A 1241 DA/ Ar( B b)) BEHESE(1997)
EoReIk 5] K FRBEb A 127+3 OAr/PAr( B FRIVENESE (2002)
By A BREHCER A 1162 DA/ Ar( B A TR BENESE (2002)
Hetg il &0 B AR BB A 21944 PN Ar( B A KGNSS (2002)
Hepg 1 4™ 6152 A B3 B ik 124%1 SHRIMP U-Pb BELYEAF (2001)
Hedg b &0~ Bz N By 5 ik 1251 SHRIMP U-Pb WA GE S (2001)
Hetg il &0~ Bz N ik 1262 SHRIMP U-Pb BG4 (2001)
B -IHI A 95 HRL A A b 1531 LA-ICP-MS U-Pb RARICAE(2006)
YRR STREZ2YN LERISIZ AR KNS 157+1 LA-ICP-MS U-Pb SARIGAE (2006)
Fi Ak EyiA AR KNS 1822 LA-ICP-MS U-Pb SARIGAE (2006)
M FER T I TUBEAR — K AL 5 1822 LA-ICP-MS U-Pb RREILEE (2006)
Y ISTREZON S PIBER K AL A 18542 LA-ICP-MS U-Pb RARTCAE(2006)
MR T LERISIZ MR K AL 1882 LA-ICP-MS U-Pb SARIGAE (2006)
MFEMFAER Bz Yk — K ALK A 1894 LA-ICP-MS U-Pb SARIGAE (2006)
YR ISTRE=ZVN LERISI YIRLAE 190+3 LA-ICP-MS U-Pb FAHEITEE (2006)
FARY B 652 NKA 22142 LA-ICP-MS U-Ph SARITEE (2006)
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Fig. 2 Photomicrographs under crossed nicols of the Late Mesozoic granitoids in Yiwuliishan MCC
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*3 ERFLERZEEGTEREREEE (vy/ %) SHEMHLITE (w,/10°) FEX
Table 3 Major (w,/ %) , trace and rare elements (w,/107°) concentrations of the Late Mesozoic granitoids in
Yiwuliishan MCC

I LNEE Sy rh ok 2 1
PN VERIIE=Z7N KAk R 1l pURER G| el = AR L
A TRERE WRFEAR CRKERS ERNKE SRERE RERES SRKERE KRS WEKAERE
s FX09717-4a  FX09717-4d  FX09717-5  FX09705-1  FX09704-4  FX09704-7  FX09712-5 FX09717-10 FX09718-8a
Sio, 72.19 57.97 74.02 61.17 71.79 74.18 71.83 73.02 75.21
TiO, 0.17 0.70 0.17 0. 40 0.11 0.05 0.25 0.09 0.05
Al 0, 14. 68 18.82 13.72 18.41 15. 65 14.77 14.50 14.98 14. 41
Fe,0, 0.61 1.99 0. 68 3.13 0.63 0.09 0.86 0.36 0.15
FeO 0. 88 3.68 0.56 1.63 0.56 0.48 1.13 0.45 0.31
MnO 0.03 0.07 0.03 0.09 0.05 0.05 0.05 0.02 0.08
MgO 0.34 2.63 0.26 1.37 0.24 0.05 0.49 0.20 0.05
Ca0 1.50 4.50 1.28 4.01 1.47 0.97 2.11 1.67 0.56
Na, 0 3.92 5.50 4.08 4.65 5.04 4.65 4.63 5.20 4.68
K,0 5.11 2.27 4.36 2.69 3.55 4.24 3.41 3.38 4.23
P,0; 0.06 0.37 0.05 0.31 0.06 0.03 0.12 0.03 0.03
Los 0.23 0. 69 0.22 2.31 0.46 0.29 0.53 0.20 0.47
Total 99.72 99.19 99.43 100. 17 99. 61 99. 85 99.91 99. 60 100. 23
A/NK 1.23 1.64 1.20 1.74 1.29 1.21 1.28 1.23 1.17
A/CNK 1.00 0.96 1.00 1.03 1.06 1.06 0.96 0.98 1.08
AR 3.53 2.00 3.57 1.97 3.01 3.60 2.88 3.13 3.94
FeO * /MgO 4.20 2.08 4.51 3.25 4.70 11.22 3.89 3.87 8.90
La 36.00 82.10 20.50 19.70 24. 60 6.79 23.90 7.98 3.42
Ce 63.10 154. 00 38.00 43.10 46. 40 13.90 48.20 15. 60 8.54
Pr 6.10 15.30 3.98 5.29 4.76 1.57 5.41 1.67 1.13
Nd 18.70 50.70 12.90 21.20 15.90 5.85 19. 50 5.57 4.08
Sm 2.50 6.41 1.98 3.84 2.17 1.23 2.92 0.92 1.23
Eu 0.56 1.55 0.43 1.26 0.55 0.31 0. 83 0.46 0.11
Gd 2.00 4.34 1.61 3.54 1.80 1.34 2.45 0.76 1.70
Tb 0.23 0.43 0.19 0.46 0.23 0.18 0.27 0.08 0.32
Dy 1.28 2.03 1.03 2.49 1.47 1.17 1.45 0.47 2.17
Ho 0.23 0.35 0.23 0.48 0.29 0.23 0.26 0.10 0.48
Er 0.78 0.98 0.72 1.36 0.91 0.68 0.72 0.36 1.29
Tm 0.11 0.10 0.10 0.20 0.12 0.10 0.09 0.05 0.20
Yb 0.79 0.70 0.78 1.32 0.84 0.71 0.62 0.45 1.24
Lu 0.14 0.11 0.12 0.19 0.11 0.12 0.10 0.08 0.18
Y 7.06 8.88 6.76 13.30 9.27 7.19 7.21 3.17 14. 40
SREE 139.58 327.98 89.33 117.73 109. 42 41.37 113.93 37.72 40. 49
(La/Yb) 32.69 84.13 18.85 10.71 21.01 6.86 27.65 12.72 1.98
(La/Sm) y 9.30 8.27 6.68 3.31 7.32 3.56 5.28 5.60 1.79
(Gd/Yh) 2.09 5.13 1.71 2.22 1.77 1.56 3.27 1.40 1.13
5Eu 0.74 0.85 0.71 1.02 0.82 0.73 0.92 1.63 0.23
Li 26.70 51.90 35.60 23.20 35.40 17. 60 24.90 9.38 21.40
Be 2.21 1.14 2.22 1.88 1.55 2.44 1.79 0.93 2.58
Sc 3.27 8.55 2.94 5.19 1.86 2.41 3.23 1.83 2.82
Ti 1 018.98 4195.79 1 018.98 2 397. 60 659. 34 299.70 1 498. 50 539. 46 299.70
\ 14.70 82. 80 11. 60 34.00 5.58 1.19 17. 40 5.00 2.98
Cr 32.80 38.80 9.88 1.34 7.84 5.90 4.16 71.20 3.95
Mn 232 542 232 697 387 387 387 154 619
Co 2.29 12.70 1.90 5.60 1.13 0.29 2.52 1.27 0.33
Ni 15.10 19. 80 4.96 1.74 5.43 3.27 2.78 28. 80 2.46
Cu 8.54 4.32 3.45 5.67 2.74 1.67 3.23 4.43 1.23
Zn 34.8 89.5 29.4 74.4 45.1 27.8 49.2 22.6 11.7
Ga 17.2 22.4 17.2 20.2 18.3 18.9 17.7 14.0 21.7
Rb 162. 00 72.90 154. 00 61.90 76.50 104. 00 77.30 58.50 147. 00
Sr 421 1414 396 996 743 308 576 822 21
Zr 170.0 98.5 112.0 131.0 99.7 46.6 118.0 73.0 30.9
Nb 8.23 5.17 10.30 5.20 8.10 10.30 7.77 2.86 18.40
Cs 2.30 2.90 2.19 0.89 0.77 0.54 1.36 0.29 1.21
Ba 1210 1 495 722 990 1351 939 742 1747 16
Hf 4.28 2.42 3.43 3.41 2.52 1.74 3.27 1.98 1.71
Ta 0.71 0.12 0.73 0.24 0.38 0.52 0.40 0.14 1.03
Pb 26.4 10.0 28.4 12.8 20.9 24.7 18.1 20.1 16.3
Th 12.10 5.40 7.48 1.72 1.24 1.02 3.53 0.91 1.72
U 3.62 0.26 1.29 0.47 0.30 0.31 0.96 0.13 0.58
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Fig. 4 Chondrite-normalized REE patterns (a) and primitive mantle normalized spidergram (b) of the Late Mesozoic
granitoids Yiwuliishan MCC (normal data from Sun & McDonough, 1989)
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