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complex on Sino-Mongolian border: a mark of transition from contractile to extensional tectonic regime. Acta Petrologica
Sinica, 18(2):177— 186

Abstract Occurrences of large-scale thrusts and extensional tectonics in Middle and Late-Mesozoic are a striking feature
of the tectonics in the North China Block. This paper, however, further recognizes Early Mesozoic mylonitic granites with
extensional tectonic setting from the Yagan metamorphic core complex (MCC), a typical representative of extensional
tectonics. They have features of potassic or shoshonitic granite types and their tectonic discriminations show extensional
setting. The zircon U-Pb dating of the Shuiquangou mylonitic pluton yields 228 + 7Ma. These granitoids were strongly
deformed by syn-tectonic magmatic flow and high-temperature solid flow. All these characteristics suggest that adjustment,
thinning and extensional deformations at the middle-low crustal levels might have started from the early Mesozoic, i.e. much
more earlier than the final formation (Mesozoic) of the large-scale extensional tectonics, i.e. the MCC. Integration of all

these characteristics displays a peculiar tectonic dynamic mechanism and setting.

Key words Mylonitic granite, Syn-emplacement deformation, Extensional setting, Early Mesozoic, Sino-Mongolian
border
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Fig.1 Sketch map of the Yagan metamorphic core complex and the mylonitic grantoids
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Fig. 2 Major element diagrams for rock types of the mylonitic grantoids
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Fig. 4 Locations of the mylonitic grantoids in discrimination diagrams for A-type granites
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1
Table 1 Major-, trace- and rare-earth-element compositions of mylonitic potassic from the Yagan MCC

113 19 N7 131 179/1 118 007/1 132
SiO, 64. 31 64.11 65. 14 55.09 63. 4 61.22 72.83 75.91
TiO, 0.56 0. 32 0.47 0.65 0. 36 0. 36 0.18 0. 06
Al O 16.53 16. 88 16. 75 19.72 18.12 18.27 13. 84 13. 44
Fe,0; 2.02 0.79 1.03 3.24 2. 46 2.02 0.75 0. 09
FeO 1.99 1.13 1.68 2.93 0.23 1.24 0.7 0. 29
MnO 0.14 0.13 0.12 0.15 0.03 0. 08 0.03 0.09
MgO 1.21 0.50 0.76 2.55 0. 49 0.79 0. 24 0. 09
CaO 2.08 2.17 2.02 3.53 0.7 2. 14 1.08 0. 09
Na,O 5.05 3.95 4.93 5.02 5. 89 6.21 3.48 3.91
K,O 5. 69 8.22 6.76 5.29 6. 89 5. 87 5.95 4.71
P,0; 0. 32 0.14 0.17 0.79 0.15 0.25 0. 04 0.01
H,O* 0. 24 0.56 0. 34 0.78 0.48 0. 62 0.42 0.5
Los 0. 37 1.02 0. 54 0.8 0. 68 1. 31 0.47 0. 64
Total 100. 5 99.9 100. 7 100. 5 99.9 100. 4 100. 0 99.8
A/NCK 0.91 0. 87 0. 88 0.97 0.98 0. 89 0.98 1.15
KNA 0. 65 0.72 0.70 0.52 0.71 0.66 0. 68 0. 64
0 5.41 7.02 6.17 8. 79 8.01 8.01 2.98 2.26
w 0.50 0.41 0. 38 0.53 0.91 0.62 0.52 0. 24
RA 3.73 4.54 4. 30 2.59 5.23 3. 90 4. 44 4.51
La 133.90 90. 38 128. 65 185. 30 125.70 69.59 69. 28 4.79
Ce 252.00 200. 30 231.40 298. 60 235. 00 105. 20 127.50 5.72
Pr 25.78 19.51 24.15 27.73 22.37 9. 39 11.67 0.74
Nd 101. 60 73.41 90. 65 96. 74 78. 66 32. 31 39. 39 3.33
Sm 15.99 11.26 14. 81 12. 95 11.55 4. 10 6. 45 1.02
Eu 2.77 2.09 2. 67 2.96 2. 14 1.48 0.57 0.41
Gd 15. 20 9.59 14. 32 12.01 10. 64 3. 24 4.79 1.92
Th 1.67 1.12 1.47 1.41 1.40 0. 39 0.42 0.42
Dy 9. 36 6.09 7.38 5.37 6.26 1.51 1. 48 3. 26
Ho 1. 84 1.11 1.74 0. 94 1.13 0.28 0.21 0.79
Er 4.74 3. 14 4.47 2.83 3. 15 0.73 0. 60 2.63
Tm 0. 68 0.42 0.57 0. 36 0.41 0.10 0.10 0. 41
Yb 4. 29 2.18 4.03 2.06 2.71 0.49 0.23 3.62
Lu 0.67 0. 01 0.57 0. 34 0.41 0.10 0.10 0.61
Y 45.49 26. 04 39. 74 22.83 28.54 5.28 3. 34 22.74
REE 616.0 446. 7 578.5 672. 4 530. 1 234.2 266. 1 52.4
LR/HR 6. 34 7.99 5. 67 12.97 8. 70 18. 32 22.61 0. 44
La/Yb 31.21 41. 46 37.23 89. 95 46. 38 142.02 301. 22 1.32
0Eu 0.53 0. 60 0.59 0.71 0.58 1.20 0. 30 0. 88
(La/Ybx 21.09 28.02 20. 41 60.78 31. 34 95.97 203. 55 0. 89
Cr 5 7.25 6 16 12 14 14 14
Co 27 1.72 25 12 1.4 2.9 0.1 0.1
Ni 5 4 4.2 6.7 4.1 4 4 4
\ 29 10. 16 27 92 24 25 1.5 1.5
Th 10 13 11 35 30 14 104 21
Rb 273 384 251 238 209 207 172 337
Sr 1044 742.7 984 3890 770 1360 82 235
Ba 1122 1275 1234 2670 1110 1600 246 170
Ta 3 2.3 3.8 2.4 3.3 1.8 0.2 1.8
Nb 36 43 42 35 43 15 7.8 24
Hf 2 2.3 2.6 1.5 4.6 1.9 1.7 2.1
Zr 581 84.19 476 78 174 69 105 38
Ga 26 26 27 32 29 26 13 33

2 1- 5 2- 3 3- 5 4=
5- 3 6- 3 7- 8
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3.2.2 »A/NCK 0.91, ALO;
. (HFSE) 12% ,» A/NCK 0. 95; (2) (AKL)
Nb Zr Y.Ga  Sr.Ba La,Ce\Nd.Zr.Sm.Y, (<<0.1),Fe,04 . (W ). TiP
Nd Yb, . 2REE 230~616pg/g. Zr+Nb+Ce+Y .
S 2-4 . dEu C 3. A ( ,2000; King, 1997),
. A C D, 3.2.3 SrNd
Damara A (Jung, 1998).
A ( ,2000),  Zr+Nb+ s Sr Nd oI s ena ()
Ce+Y— (FeO" /MgO) .Rb— (Nd+Y) C 2, o
(Kuster and Harms, 1997) . I 0. 7068, ena (1) ,—0.8~—2.3,
, A . . .
(D (A1,0,>13%) , .
2 Sr.Nd
Table 2 Sr and Nd isotopic data of the potassic granites from Yagan MCC
No. Rb 5 87Rb/86Sr 87Sr/86Sr o Sm Nd e/ s o
(ng/g) (png/g) (Ma) (228Ma) MINd HINd (228Ma)
19 393. 800 1193. 000  0.953000  0.70973+14 228  0.70664 12.5200  73.2200 0.103400 0.512385+7 —2.22
N7 329. 700 773.700 1.231000 0.7107954+15 228 0. 70680 17.3800  108. 0000 0.097380 0.512384+7 —2.07
007/1  332.900 83.020 11. 610000 0.734215+15 228 0. 69657 7. 6450 44. 5800 0.103700 0.512381+9 —2.30
132 306. 800 227.200 3.902000  0.71557+12 228  0.70292 1. 6590 5.7690 0.174000 0.5125624+11 —0.82
. . , . , A s C D
. s PA (Whalen,
. . . 1987; ,1995), (
»1995),
. (7/DIs 0. 700
( 83.020) Rb/Sr o4
s 6: 1) .
o (7/DIs, 0.700 , , , )
Rb/Sr Is s , ,
U-Pb o
3.3 Gehrels (2000),
C 5, . , . 228+ 7Ma
127+ 240Ma ¢ 6), MSWD 1. 07,
s 95% . s
o 916 = 16Ma s s
( Do , 228+ 7Ma . ,
. ¢ 3, 6, o
Nb.Y.Rb .
; (Forster et al. » 1997), . 126MaAr-Ar (Webb et al.,
O0Eu s s 1999),

o
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3 U-Pb
Table 3 Isotopic analysis data of the zircon of the potassic granite from Yagan MCC
(Ma)
Pb U '_’()ﬁPb/ 2(76Pb/ '_’()(in * / 2(]7Pb * / Zmipb * / 207Pb * / 2“7Pb * /
) + % . + % ) .
([ng> (pg) (['(g/g> 2(\][)}) 238U 23«)U 23.)U 238U 23«)U 2(]6Pb"
8A 25 17 599 1895 5.0 0.03346 +£0.66 0.23452 +1.22 212.24+1.4 213.94+2.4 233419
6B 36 365 2405 510 3.8 0.03265 +£0.94 0.23436 £3.78 207.1+1.9 213.8+7.1 287+71
5C 51 465 1458 326 3.9 0.03040 4+0.66 0.21413 +3.13 193.0+£1.3 197.045.5 245460
4D 73 28 441 2620 4.9 0.03608 4+0.42 0.25216 +£0.87 228.6+0.9 228.3+1.8 227+15
1Ea 25 7 656 5440 6.0 0.03619 +£0.52 0.25340 +0.88 229.2+1.2 229.3+1.8 231+13
1Ea 28 6 978 1055 3.6 0.03565 +1.58 0.24712 +2.12 225.8+3.6 224.2+4.2 208425
1Ea 31 26 709 1948 5.4 0.03573 4+0.50 0.25045 +1.11 226.3+1.1 226.94+2.3 234420
¥ = Pb; . A=~100p, B=~120p, C=~140ps D=~170p, E=~200p, a= ;
Z«MPb/’Zulph R N . 2()’5]3],)/2\)8]3[) N s
s 25% . 238U /29U =137. 88.
25 =9. 8485x 1010, 28U=1.55125X 10" 1% 95%. Pb 2~10pg; U <lpg.
(Gehrels, 2000).
; C )
- b
5 (228+7Ma)
.’ N o
A s A ° ’
o b
’ b
b
b
o 9

(Paterson et al., 1998; Miller &. Paterson, 1994;
Schulmann ez al. s 1996; Schofield et al. » 1998),
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