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Zircon U-Pb age and geological significance of the diabase porphyrite

from the Yumuchuan area in the Songnen-Zhangguangcailing Block, Jilin, China
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Abstract: In order to comprehensively discuss the petrogenic age, tectonic setting and geological significance of the Yumu-
chuan diabase porphyrites in the southern part of the Songnen-Zhangguangcailingblock of the Xingmeng orogenic belt, the
zircon LA-ICP-MS U-Pbdating and Sr-Nd isotope measurement of the diabase porphyrites have been carried out in this paper.
Results show that thezircon LA-ICP-MS U-Pb age of 399+1. 8 Ma for the Yumuchuan diabase porphyrites is different from
the previously reported K-Ar age ( Permian). In addition, these diabase porphyrites have relatively low ( *Sr/*Sr) . ratios
(0.704439-0.705518) and positive g, () values(6.8-7.9). With the combination of results of previous studies, we
have suggested that the timing of the extension of the Songnan-Zhangguangcailing and Jiamusi blocks is furtherly constrain-
ed to the early Devonian. In addition, as there was significant crustal growth in the NE China in phanerozoic, the forma-
tion of the Yumuchuandiabase porphyrites, which was the direct product of the crustal growth, means that there could be
an important event of the vertical crustal growth in the Songnan-Zhangguangcailingblock in early stage of the LatePaleozoic.
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Fig.1 Simplified geological map of NE China, showing the
main tectonic subdivisions (after Zhou Qin et al., 2007) (a)

and the simplified geological map of the studied area(b)
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Fig.2 Cathodoluminescence ( CL) images and LA-ICP-MS
U-Pb ages of representative zircons from the Yumuchuan

diabase prophyrites
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Table 1 Zircon U-Pb agesthe of the Yumuchuan diabaseporphyrites

YMCOL 1y, U Pb  Th/ [F) {2 3K HefE t/Ma

g /X107 /X100 /X107 U awipy, 200, g WpL33y 1g 2pL28Y 1 Ph/Y%PL e 2Ph/PU 1o Ph/PMU o
1 189 287 62.3 0.66 0.0565 0.0012 0.4973 0.0105 0.0635 0.0004 473 36 410 7 397 2
2 331 439 106 0.75 0.0553 0.0010 0.4864 0.0090 0.0636 0.0005 425 27 402 6 397 3
3 113 196 38.6 0.58 0.0534 0.0017 0.4654 0.0135 0.0635 0.0005 345 51 388 9 397 3
4 218 269 68.9 0.81 0.0566 0.0018 0.4995 0.0148 0.0643 0.0007 475 47 411 10 401 4
5 252 371 83.6 0.68 0.0540 0.0011 0.4800 0.0102 0.0643 0.0005 370 33 398 7 402 3
6 394 449 120 0.88 0.0542 0.0010 0.4760 0.0085 0.0636 0.0004 378 28 395 6 397 3
7 304 396 98.1 0.77 0.0552 0.0014 0.4855 0.0122 0.0636 0.0005 421 42 402 8 397 3
8 203 249 64.7 0.82 0.0554 0.0015 0.4918 0.0129 0.0643 0.0006 426 42 406 9 402 4
9 219 285 71.3 0.77 0.0526 0.0013 0.4693 0.0115 0.0645 0.0006 313 39 391 8 403 4
10 201 307 68.8 0.65 0.0562 0.0014 0.5007 0.0130 0.0644 0.0005 459 44 412 9 402 3
11 90 153 34.9 0.59 0.0547 0.0012 0.4838 0.0109 0.0640 0.0006 400 35 401 7 400 3

(2 2) 7] W, H ¥Sr/*Sr 2k 0.705 381~0.705 773,
(“Sr/*Sr) B B AKX 7E 0.704 439 ~0.705 518 = i,
"Nd/'"'Nd & 0.512 472 ~ 0.512 529, Jf B A iF
ey ()M (6.8~7.9), BA 5 45 o I DX A AL, (7]

i H B BT B AR IR 7F 409 ~ 548 Ma,
4 it
4.1 EAHERMEENX

A 1 5 5 o 10 L Bk A 27 B F 8 59 SCTI
G AT 45 SR 2 W LR 4 0 T 0 A5 5O R R i 1
THT- B, 5 N-MORB 5 + it 4 4 28 3 A —
B, [ A BAR B Sr W) U He B DA B2 82 i 1 e, (1)
1, 336 e R AR A4 /18 HOR I8 T 17 7 B K 05 35 A9 b
8 5 X, AR LA T 2R A A S R O A S AR R
5, [ty S 9 AR o AR G . MgO 5 (FSe/"Sr)

VAR ey () Z ) B0 AT WS AR AR S, AT DL 5 A |
Thad 78 v i A A 32 2 M 7 TR G 1Y 52w (15 0l 3k
55,2010) , X 5 3 VR 5 R T R B SK BRI
THE FEBARA 5 o It , 53 A T U8 4 1AL Bl -k
J7 AW B Ak L i RE LK B BE o

FABHC-5K ) A U B AR AL 2 AR S s B, R %
Jotedb v R o AT I 2 A AR L i 5k
JA W M B A T R Y AR R B K B B IR 4 X —
PREE I TE B T -5 AT 0 i B [ A 0
B f) IR BF 5 3 2y T G5 AR L e B aE = 1] ) i

ISA
W

PG YE7 KEF LR, X506 A I AR 7 509

PG AR ) S Al B 55 A b Al e 22 1) B 48 5l T2 fh 2
TR Z 6] rh /N B R R 4R A ) 3 5
(FX%,1991; Shao et al., 1997; ZE£3 %k ,1998)
[[UB==1 AN~ 3 Nl 1 B 7 B e sl o N AU R 2

®2 WARNIFERIRE Sr-Nd B RAM

Table 2 Sr-Nd isotopic compositions of the Yumuchuan diabase porphyrites

FES Rb Sr Sm Nd

/%1076 /%107 YRb/%Sr ¥Sr/%%Sr 20 (MS1/%Sr) /%1076 /%107 Sm/™MNd N/ N £20 ("NA/'Nd) ;o ena(1) Lo
YMC-03  8.80 123 0.2070 0.705 615 3  0.704 439 277  7.89 0.2123  0.512504 2 0.512 504 7.4 536
YMC-04 1.48 121 0.0354 0.705574 2 0.705373 2.58  7.38 0.2114 0512498 3 0.512 498 7.3 548
YMC-07  10.2 145 0.2035 0.705638 3 0.704 482 320  8.96 0.2159  0.512500 2 0.512 500 7.3 409
YMC-12  11.1 247 0.1300 0.705 584 7  0.704 846  3.87  10.8 0.2167  0.512495 4 0.512 495 7.2 412
YMC-14  2.46 159  0.0448 0.705773 5 0.705518  3.44  9.81 0.2120  0.512509 2 0.512 509 7.5 529
YMC-16  3.88 178  0.0631 0.705422 6  0.705 064  3.04  8.89 0.2068  0.512529 5 0.512 529 7.9 501
YMC-18  3.59 186 0.0558 0.705436 6 0.705119  3.27 9.1l 0.2170  0.512 491 4 0.512 491 7.2 413
YMC-21  2.00 118 0.0490 0.705381 4  0.705103 2.77  17.59 0.2207 0512472 3 0.512 473 6.8 428
YMC-24 2.34 124 0.0546 0.705 416 4  0.705 106  3.29  9.08 0.2191 0.512485 2 0.512 485 7.1 422
YMC-28  2.92 163 0.0518 0.705439 4  0.705 144 3.64  10.7 0.2057  0.512501 3 0.512 501 7.4 545

TE: MRS B EO63E4E (2 010) , KLk =399 Ma S Xf Sr Nd [F {7 2 LU IE .
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