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Deformation characteristics and zircon SHRIMP U-Pb age of the mylonitized
granite vein in Jinzhou detachment fault of southern Liaoning: new evidence
for constraint on the ductile detachment time

OUYANG Zhi-xia , WANG Tao, LI Jian-bo, GUO Lei and ZENG Ling-sen
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Extensive crustal extension existent in northeast Asian continent since Late Mesozoic has resulted in
the formation of one of the world’s largest extensional provinces. Metamorphic core complexes (MCCs) from
Lake Baikal to the southern margin of North China constitute a typical extensional phenomenon in this province.
The duration and mechanism of such large-scale crustal extension, especially the mechanism of the extension as
to whether the stretching took place simultaneously in this region or it was gradually expanded, deserve further
research. Obviously the precise chronological limit of the beginning of each metamorphic core complex is an ef-
fective means to solve this problem. Syn-tectonic mylonitized granite (vein) is an ideal symbol body for studying
the kinematics, dynamics and chronology of the metamorphic core complexes, and is also an important object for
determining the structural features and deformation time. Southern Liaoning was a rather intense and typical
lithospheric thinning and destruction area in North China Craton during Late Mesozoic, with the formation of
the Liaonan metamorphic core complex serving as one of the marks. The authors tentatively studied the defor-

mation features and zircon SHRIMP U-Pb geochronology of the mylonitized granite vein exposed in the Jinzhou
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detachment fault of the Liaonan MCC, with the purpose of providing new evidence for constraint on the ductile
detachment time. The vein intruded into Archean mylonitic biotite plagioclase gneiss along the mylonitic folia-
tion of the wall rock and underwent a strong extensional ductile shear deformation together with the wall rocks.
Field observations and micro-structural analysis show that the vein is syn-kinematic. Fry’s finite strain measure-
ments of feldspars show that the sample’s Flinn K values is 0.83, Lod v values is 0.09, and strain intensity
(Es) is 0.71, indicating that the mylonite is dominated by plane strain. The kinematic vorticity number ( Wk )
is 0.89, implying that the deformation is dominated by simple shear. SHRIMP U-Pb dating of the magmatic
zircon from the mylonitized granite vein yields an age of 129 £2 Ma (n =10, MSWD=1.6), suggesting that
the vein was emplaced in Early Cretaceous. Recent researches have shown that the Liaonan MCC resulted from
regional and lithosphere thinning in the North China Craton in Late Mesozoic. The formation of the Jinzhou de-
tachment fault and the uplift on its eastern side are the major indicator of the turning point of the tectonic regime
from contraction to extension. In combination with the results obtained by the authors, it is suggested that the
Jinzhou detachment fault started its ductile shearing at least at 129 =2 Ma and the tectonic regime changed from
contraction to extension at this time.
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Fig. 2 Macrostructure and microstructure of the mylonitized granite vein
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a—field attitude of the mylonitized granite vein ~ which intruded along the mylonitic foliation of the wall rock b—contact boundary between the

vein and its wall rock with obvious invasive characteristics c—augen structure of the mylonitized Achaean gneiss d—augen and banded structures

of the vein the results of strain measurement on smooth surface being y=2.32 K=0.83 v=0.09 Es=0.71 Wk =0.89 e—photomicro-

graphs of the mylonitized granite sample 6 fabric of plagioclase sub-grains of quartz and S-C-C fabric crossed nicols f—photomicrographs of the

mylonitized granite sample dynamic recrystallization of quartz bands crossed nicols g—microphotographs of the mylonitized granite sample S-C-

C’ fabric and plagioclase porphyroclast plainlight h—microphotographs of the mylonitized granite sample pudding fabric of plagioclase  showing
ductile deformation plainlight
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Table 1 Strain measurement data of the vein and its wall rock
Rey Ry X Y Z 7 K v Es We
805065a 2.33 1.44 1.56 0.96 0.7 2.06 1.35 -0.15 0.60 0.93
805012b 2.71 1.83 1.59 1.00 0.6 2.32 0.83 0.09 0.71 0.89
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Table 2 SHRIMP U-Pb data of zircons from the mylonitized granite 805012b
206 wp 107° 207p}, * 207py, * 206}, * Ma
Phe N ThU | Pb % fb + % I:),b + % N N I
% _(K)Pb% U Th A(lﬁpb * _JSU 2,>5U _ll7Pb _(l(JPb i ZUSPb .>2Th 1o 2()6Pb ZSSU i
805012b-1.1  0.06 48.5 2695 348 0.13 0.0483 1.4 0.14 2.7 0.0209 2.2 115 34 130 5 133.5 3.0
805012b-2.1  0.21 34.8 2037 318 0.16 0.0484 1.8 0.13 3.3 0.0198 2.8 119 41 117 5 126.7 3.5
805012b-3.1  0.90 1.6 & 21 0.24 0.0488 20.2 0.14 20.5 0.0201 3.6 140 473 112 41  128.6 4.6
805012b4.1 0.11 18.6 109 603 0.57 0.0486 2.1 0.13 3.1 0.0197 2.3 126 48 123 3 125.8 2.9
805012b-5.1 2.94 25.1 1149 812 0.73 0.0468 10.6 0.16 10.9 0.0247 2.4 37 254 152 9 157.3 3.7
805012b-6.1  0.05 32.2 1791 1103 0.64 0.0470 1.5 0.14 2.7 0.0209 2.3 30 35 129 3 133.3 3.0
805012b-7.1  0.46 24.1 1373 644 0.48 0.0467 4.1 0.13 4.7 0.0203 2.3 33 99 129 7 129.6 2.9
805012b-8.1  0.56 10.8 605 242 0.41 0.0457 5.9 0.13 6.4 0.0207 2.4 -19 14 122 7 131.9 3.1
805012b-9.1  0.62 11.0 611 305 0.51 0.0465 5.8 0.13 6.3 0.0209 2.4 24 139 133 7 133.3 3.1
805012b-10.1 1.57 12.8 635 256 0.42 0.0432 10.6 0.14 10.9 0.0231 2.5 —155 263 137 14 147.5 3.7
805012b-11.1 0.13 17.8 1072 857 0.83 0.0484 2.0 0.13 3.1 0.0193 2.3 119 47 119 3 123.1 2.8
805012b-12.1 0.05 17.6 1043 706 0.70 0.0471 2.7 0.13 3.5 0.0197 2.3 55 64 122 4 125.7 2.9
805012b-13.1 0.00 55.2 152 180 1.23 0.1382 0.8 8.08 2.5 0.4240 2.3 2205 14 2221 54 2278.7 45.0
805012b-14.1 0.03 50.7 150 112 0.77 0.0106 1.9 5.75 3.1 0.3921 2.4 1739 35 185 63 2132.7 44.1
206py, 206py, 206py, Pb* 204py,
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3
Table 3 Age data of metamorphic core complex in southern Liaoning
Ma
112.9+0.4 OArPAr Yin  Nie 1996
110.4+0.4 OAr-¥Ar Yin  Nie 1996
112.3+0.4 OArPAr Yin  Nie 1996
111.5+.07 OAr-¥Ar Yin  Nie 1996
110.6+0.5 OAr-¥Ar Yin  Nie 1996
112.9+0.2 OAr-¥Ar Yin  Nie 1996
93-R-7 114.5+6.2 40K-*Ar 1996a
93-C-3 118.2+0.2 40K-*Ar 1996a
93-C-1 103.3+0.2 40K-*Ar 1996a
JH-62 111.8+2.9 OAr-YAr Yang 2007
JH-62 112.4+3.1 OAr-PAr Yang 2007
JH-66 TTG 114+3.0 OAr-PAr Yang 2007
JH-67 TTG 110.6+2.9 OAr-PAr Yang 2007
JH-67 TTG 109.7+5.2 OAr-PAr Yang 2007
JH-70 112.5+3.0 AP Ar Yang 2007
JH-70 114.746.0 OAr-¥Ar Yang 2007
JH-72 109.8+4.5 OAr-¥Ar Yang 2007
JH-74 111.6+1.0 OAr-YAr Yang 2007
JH-74 108.2+4.4 OAr-YAr Yang 2007
JH-75 109.9+3.4 OAr-¥Ar Yang 2007
JH-75 113.9+3.0 OAr-¥Ar Yang 2007
JH-50 112.94+0.7 OAr-YAr Yang 2008
JH-50 114.1+1.2 OAr-PAr Yang 2008
JH-54 114.440.7 OAr-PAr Yang 2008
JH-58 119.6+0.8 OAr-PAr Yang 2008
JH-58 113+0.6 OAr-PAr Yang 2008
JH-34 121.6+1.0 OAr I Ar Yang 2008
JH-34 112.8+0.8 OAr-¥Ar Yang 2008
LN 83 121.7+1.6 OAr-PAr Lin 2008
LN 85 116.4+1.5 OAr-PAr Lin 2008
LN 110 118.7+1.2 OAr-¥Ar Lin 2008
LN 56 124.1+£2.2 OAr-¥Ar Lin 2008
LN 93 121.3+1.2 OAr-¥Ar Lin 2008
LN 66 117.7+1.2 OArIAr Lin 2008
LN 71 116.9+1.4 OArIAr Lin 2008
FW01-57 128+5 LA-ICPMS Wu 2005
FW02-41 129+2 LA-ICPMS Wu 2005
FW04-315 128+2 LA-ICPMS Wu 2005
FW01-38 127+4 LA-ICPMS Wu 2005
FW01-18 121+2 LA-ICPMS Wu 2005
FW01-21 118%3 LA-ICPMS Wu 2005
FW01-26 122+2 LA-ICPMS Wu 2005
FW04-301 120+1 LA-ICPMS Wu 2005
FW04-303 121+2 LA-ICPMS Wu 2005
JH-35 121+3 LA-ICPMS Wu 2005
FW01-57 1202 TMS Wu 2005
SK14-1 120+4 LA-ICPMS 2004
FW02-39 12246 LA-ICPMS 2004
SK11-1 12242 LA-ICPMS 2004
SK11-1 125+2 TMS 2004
SK11-4 123+4 LA-ICPMS 2004
SK11-4 120+4 TMS 2004
SL0543 124£3 SHRIMP 2009
SL0536 113+2 SHRIMP 2009
805012b 129+2 SHRIMP
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