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Abstract: This paper presents detailed petrologic, geochemical and geochronologic data of the volcanic rocks in Deren Formation of
Pinggang Basin, northern Liaoning Province. The authors investigated their petrogenesis, formation age and tectonic settings and dis-
cussed the thinning time and mechanism of North China Craton. The LA—ICP—MS zircon U—Pb dating was conducted on dacitic
breccia—crystal—lithic tuff in Deren Formation and the upper rhyolite. The former yielded **Pb/**U ages of 246.8+3.5Ma and 169.6+
4.6Ma which are supposed to represent two stages of magmatism, reflecting the Early Triassic and Middle Cretaceous magma activi-
ties in the basement of Pinggang Basin. The latter yielded **Pb/**U age of 117.0%0.9Ma, which indicates that the rhyolites were
formed in the Early Cretaceous. Volcanic rocks in Deren Formation are enriched in large ion lithophile elements (e.g., K, Rb, Ba)

but are depleted in high field strength elements (e.g., Nb, Ta, Zr, Hf; Y, YD) . Besides, due to enrichment of LREEs and depletion of
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HREE;s, the REE patterns exhibit right—inclined feature. These geochemical characteristics show that the source of the primitive

magma was derived from the crust, and they were probably formed at the setting of volcanic arc along the active continental margins,

resulting from remelting of the basement magma rocks. Major changes from positive to negative landform in the study area occurred

during 117~135Ma. In combination with wide distribution of extensional basins and metamorphic core complexes, the authors hold

that the magma might have been affected by mantle contamination during remelting of these basement rocks, and the thinning of lith-

osphere might have occurred during Early Cretaceous (earlier than 117+1.2Ma) , which resulted in the delamination.

Key words: Pinggang Basin; volcanic rocks in Deren Formation; LA—ICP—MS zircon U—Pb dating; lithospheric thinning; dacitic

breccia—crystal—lithic tuff; rhyolite
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Fig. 1 Geological map of the study area, indicating the sampling locations
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Table 1 Major, trace and rare earth elements of the volcanic rocks in Deren Formation

PM020-20-  PM020-25-  PMO020-26- PM020-27- PMO020-19-  PMO022-10- PM022-20-  PMO020-18-  PM022-6- PM022-6-

=)
A TY1 TY1 TY1 TY1 TY1 TY1 TY1 TY1 TY1 TY2
A ikt WaCH ik ey WECE YU i & ik Mies Ziles ZiM%E
SiO, 72.2 71.4 73.24 73.64 66.14 62.18 61.14 62.12 49.68 51.80
TiO, 0.22 0.23 0.22 0.12 0.65 0.82 0.99 0.79 1.76 1.36
ALO; 13.55 14.45 13.60 13.70 17.00 17.00 15.80 17.05 16.97 19.62
Fe,O; 1.26 1.10 1.26 0.92 0.77 2.70 2.01 1.86 4.69 1.84
Fe0 1.83 1.77 1.42 1.51 3.47 2.51 3.15 3.44 5.63 4.89
MnO 0.07 0.07 0.1 0.06 0.08 0.12 0.12 0.12 0.11 0.13
MgO 0.26 0.36 0.3 0.2 1.29 2.63 2.58 1.42 4.90 3.88
CaO 0.34 0.56 0.5 0.36 2.00 1.33 2.40 4.08 2.92 2.05
Na,O 3.63 3.76 3.67 3.95 3.22 422 4.53 4.39 2.92 4.60
KO 4.92 4.39 4.62 4.46 3.89 4.10 2.93 2.77 4.54 3.95
P.Os 0.05 0.05 0.03 0.09 0.16 0.23 0.34 0.22 1.00 0.88
Bt 98.33 98.14 98.96 99.01 98.67 97.84 95.99 98.26 95.12 95.0
Bk 0.79 1.05 0.61 0.81 1.21 2.16 3.29 0.94 3.87 4.13
K 40255 35919 37801 36492 31828 33546 23973 22664 37146 32319
Rb 124 102 171 163 139 106 54.6 93 126 88.3
Ba 620 923 358 246 861 1367 1054 634 2587 2174
Th 8.65 8.65 12.7 14.0 8.95 9.24 4.62 9.52 9.69 10.0
Ta 1.07 1.25 1.84 1.95 1.37 0.69 0.56 1.20 1.23 1.14
Nb 15.3 14.6 17.2 159 15.9 12.0 12.7 13.5 28.5 29.6
Zr 430 453 380 384 459 527 260 504 443 507
Hf 12.2 11.6 11.3 12.3 11.2 12.7 7.32 11.4 12.7 11.3
Sr 49.3 87.4 77.1 41.7 337 481 618 466 1014 1570
A/CNK 1.137 1.209 1.138 1.144 1.293 1.052 1.032 0.967 0.911 1.038
43 2.48 232 2.26 23 2.16 3.52 2.92 2.63 6.66 7.03
La 31.5 354 345 46.6 35.0 32.7 38.6 34.9 57.0 65.1
Ce 82.4 87.5 89.6 86.5 71.4 62.6 72.1 70.1 105 114
Pr 8.13 8.46 8.44 11.2 8.47 7.92 8.95 8.08 13.8 14.8
Nd 31.1 30.4 324 44.7 332 27.6 32.4 30.2 52.7 51.1
Sm 5.07 4.86 5.78 8.69 5.43 5.18 5.40 5.32 8.04 8.30
Eu 0.66 0.79 0.50 0.54 1.31 1.59 1.54 1.50 2.39 2.46
Gd 4.51 4.00 4.86 7.00 4.64 4.97 5.09 4.75 6.93 7.01
Tb 0.74 0.66 0.89 1.24 0.74 0.74 0.65 0.77 0.92 1.01
Dy 4.25 3.57 5.38 6.86 4.01 4.02 3.15 4.53 4.00 4.28
Ho 0.73 0.64 1.05 1.32 0.76 0.80 0.69 0.95 0.90 0.96
Er 2.46 1.97 2.99 4.04 2.16 2.16 1.72 2.72 2.34 2.42
Tm 0.40 0.32 0.58 0.67 0.35 0.31 0.25 0.41 0.32 0.28
Yb 2.75 2.01 3.59 4.17 2.08 1.81 1.56 2.55 2.19 2.09
Lu 0.41 0.34 0.52 0.67 0.36 0.33 0.27 0.43 0.32 0.32
Y 22.0 18.9 29.7 36.7 20.0 23.0 18.2 243 22.1 232
XREE 197 200 221 261 190 176 191 192 279 297
LREE/HREE 9.78 12.39 8.62 7.63 10.25 9.09 11.88 8.77 13.33 13.92
(La/Yb)xy 7.72 11.87 6.48 7.53 11.35 12.18 16.69 9.23 17.54 21.00
SEu 0.41 0.53 0.28 0.21 0.78 0.95 0.89 0.89 0.96 0.96
La/Sm 6.21 7.28 5.97 5.36 6.45 6.31 7.15 6.56 7.09 7.84
Gd/Yb 1.64 1.99 1.35 1.68 2.23 2.75 3.26 1.86 3.16 335
Sm/ Nd 0.16 0.16 0.18 0.19 0.16 0.19 0.17 0.18 0.15 0.16

B IR & A%, W FIR e R A 107
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2 BICANLELA-ICP-MS A U-Th-Pb B Z 45 4R
Table 2 LA-ICP-MS zircon U-Th-Pb age data

from volcanic rocks in Deren Formation

& Pb Th [F3 5 HoE

[l {3 3R AF W fE/Ma

U
5100 /100 /10° PbAPb 1o PHAPU 1o PbAU

lo

207ply26pp,

lo

WPy

lo

2Pl /B8

lo

RZ30 (W22 AR A JEBER ) 2 Pb/ U AE B A {E N 246.8+3.5Ma(MSWD=2.9, n=12) 1 169.6+4.6Ma(MSWD=1.2,n =4)

1 63.0 697 1300 0.54 0.0534 0.0014 02897 0.0082 0.0396 0.0006 346 92 258 6 250
2 853 1124 1802 0.62 0.0540 0.0015 02847 0.0083 0.0384 0.0006 372 61 254 7 243 4
3106 1606 1966 0.82  0.0505 0.0010 02819 0.0060 0.0406 0.0005 220 46 252 5 256 3
4 106 1639 2141 077 0.0518 0.0009 02717 0.0053 0.0381 0.0005 276 44 244 4 241 3
5 230 257 725 035 0.0465 0.0022 0.1702 0.0081 0.0268 0.0004 33 98 160 7 171 2
7 980 1023 2121 048 0.0518 0.0013 02698 0.0065 0.0379 0.0004 276 57 243 5 240 3
8 115 2162 2041 1.06 0.0538 0.0012 02879 0.0067 0.0391 0.0005 361 52 257 5 247 3
9 151 2158 2963 0.73 0.0526 0.0009 02825 0.0055 0.0390 0.0005 309 37 253 4 247 3
10 60.5 660 1260 0.52  0.0500 0.0013 02673 0.0076 0.0388 0.0005 195 27 240 6 245 3
11 568 742 1093 0.68 0.0544 0.0016 0.2988 0.0083 0.0403 0.0006 391 67 265 7 255 4
13 132 1974 2575 077 0.0535 0.0011 02919 0.0074 0.0394 0.0004 350 50 260 6 249 3
14 145 2947 2715 1.09 0.0510 0.0011 02746 0.0064 0.0390 0.0004 243 55 246 5 247 3
17 279 740 791 093 0.0525 0.0022 0.1871 0.0077 0.0263 0.0004 306 129 174 7 168 3
18 268 462 800 0.58 0.0523 0.0025 0.1946 0.0090 0.0272 0.0004 298 142 181 8 173 3
19 101 2021 1932 1.05 0.0546 0.0013 02844 0.0066 0.0380 0.0003 394 58 254 5 240 2
20 263 410 829 049 0.0561 0.0023 0.1985 0.0073 0.0262 0.0004 457 91 18 6 167 3
RZ33(ACE ) ,“Po/ U AR AT 117.040.9Ma(MSWD=0.86,1 =15)

1 407 1317 1813 073 0.0494 0.0018 0.1224 0.0048 0.0182 0.0004 169 85 17 4 116 2
2197 899 766 1.7 0.0539 0.0031 0.1303 0.0066 0.0180 0.0004 369 131 124 6 115 2
3 219 926 875 1.06 0.0467 0.0024 0.1135 0.0056 0.0180 0.0003 32 19 109 5 115 2
4 619 1784 2628 0.68 0.0488 0.0015 0.1252 0.0038 0.0186 0.0002 139 72 120 3 119 1
8 51.0 2127 2087 1.02 0.0461 0.0015 0.1160 0.0041 0.0182 0.0003 400  -324 111 4 117 2
10 43.0 1574 1744 090 0.0544 0.0018 0.1378 0.0047 0.0184 0.0002 387 69 131 4 17 2
11 17.0 456 700 0.65 0.0679 0.0038 0.1706 0.0095 0.0185 0.0004 865 17 160 8§ 118 2
12 88.5 2421 3759 0.64 0.0506 0.0012 0.1288 0.0033 0.0184 0.0002 233 56 23 3 171
13 402 1330 1675 0.79 0.0499 0.0016 0.1231 0.0039 0.0179 0.0002 191 71 g 4 115 1
14 347 1104 1467 075 0.0542 0.0018 0.1346 0.0045 0.0182 0.0003 389 74 128 4 116 2
15 304 926 1246 074 0.0504 0.0022 0.1296 0.0059 0.0187 0.0003 213 102 124 5 119 2
16 341 914 1486 0.62  0.0504 0.0021 0.1256 0.0050 0.0182 0.0002 213 92 120 4 117 2
18 539 1620 2237 0.72 0.0484 0.0015 0.1229 0.0040 0.0184 0.0002 120 74 18 4 118 2
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