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Abstract: The Mazongshan arc is an important component of the Beishan orogenic belt, and its widely dis-

tributed Early Paleozoic intrusive rocks are of great significance for studying the early Paleozoic tectonic and
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magmatic evolution in the Beishan area. This study conducted petrological, geochemical, and zircon U-Pb
geochronological studies on the Pochengshan granodiorite in the Mazongshan arc. The LA-ICP MS zircon U-Pb
age is 451.4 £ 1.9 Ma (MSWD=1.2), indicating an early Late Ordovician period. The rock has high SiO, (62.25-
69.6%), Al,O5 (14.34-14.68%), Na,0+K,0 (6.07-6.44%), and is a high potassium calcium alkaline, quasi alumi-
nous granite. The distribution curve of rare earth elements shows a gentle right tilt, with light rare earth ele-
ments slightly enriched, enriched in large ion lithophilic elements (such as Rb, Ba, Th, K), and depleted in high
field strength elements (such as Nb, Ta, Sr, P, Ti). The geochemical characteristics indicate that the Pocheng-
shan granodiorite is a product of partial melting of the newly formed lower crust under the influence of mantle
derived magma intrusion in a subduction environment, and the magma source area has been subjected to the al-
teration of subduction zone fluids and the addition of mantle derived components. It is a response to the north-

ward subduction of the early Late Ordovician in the ancient ocean represented by the Hongliuhe Niujuanzi Xi-
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changjing ophiolite.
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Fig. 1 Simplified tectonic map of the Beishan orogenic belt
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Fig. 2 Geological sketch map of the Pochengshan
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Fig. 3 Outcrop and Microphotographs of granodiorites from Pochengshan
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Tab. 1 LA-ICP MS U-Pb data of granodiorites from Pochengshan
(10 Il iz 2% e AH 4E 1% ( Ma)
D= Th/U

232Th ZSXU 207Pb/206pb l P 207Pb/2]5U 10 ZOGPb/ZSSU l P 207Pb/206pb 1(5 207Pb/235U 15 ZOGPb/ZJSU 10

TW-1 387 876 0.44 0.0560 0.0016 0.5615 0.0158 0.0722 0.0007 454 67.59 453 10 449 4

TW-2 557 730 0.76 0.0584 0.0018 0.5974 0.0202 0.0735 0.0009 546 70.36 476 13 457 5

TW-3 326 677 0.48 0.0557 0.0016 0.5609 0.0164 0.0724 0.0007 439 62.96 452 11 450 4

TW-4 268 739 0.36 0.0552 0.0016 0.5644 0.0160 0.0737 0.0007 420 66.66 454 10 459 4

TW-5 344 848 0.41 0.0561 0.0016 05600 0.0160 0.0718 0.0006 454 62.96 452 10 447 4

TW-6 331 847 0.39 0.0555 0.0021 0.5547 0.0227 0.0711 0.0007 435 85.18 448 15 443 4

TW-7 275 1124  0.24 0.0550 0.0020 0.5536 0.0195 0.0726 0.0006 413 84.25 447 13 452 4

TW-8 419 809 0.52 0.0570 0.0020 0.5680 0.0142 0.0719 0.000 6 500 79.62 457 9 447 4

TW-9 243 506 0.48 0.0567 0.0019 05631 0.0179 0.0718 0.0006 483 74.07 454 12 447 4

TW-10 319 670 0.48 0.0571 0.0016 0.5661 0.0161 0.0714 0.0007 494 69.44 455 10 444 4

TW-11 319 421 0.76 0.0568 0.0032 0.5770 0.0186 0.0735 0.0008 483 122.21 463 12 457 5

TW-12 282 543 0.52 0.0561 0.0023 0.5578 0.0176 0.0716 0.0007 454 90.73 450 12 446 4

TW-13 291 592 0.49 0.0581 0.0018 0.5787 0.0166 0.0718 0.0007 532 66.66 464 11 447 4

TW-14 731 833 0.88 0.0590 0.0016 0.6040 0.0159 0.0736 0.0007 569 62.03 480 10 458 4

TW-15 399 839 0.48 0.0597 0.0042 0.5914 0.0378 0.0739 0.0008 594 150.75 472 24 460 5

TW-16 285 853 0.33 0.0579 0.0020 05774 0.0149 0.0720 0.000 6 528 80.54 463 10 448 3

TW-17 380 828 0.46 0.0587 0.0017 0.5863 0.0172 0.0720 0.000 6 567 60.18 469 11 448 4

TW-18 297 656 0.45 0.0582 0.0019 0.5903 0.0184 0.0734 0.0008 539 72.21 471 12 457 5

TW-19 408 746 0.55 0.0596 0.0026 0.5870 0.0187 0.0716 0.0007 591 91.65 469 12 446 4

TW-20 225 428 0.53 0.0574 0.0030 0.5889 0.0220 0.0741 0.0008 509 116.65 470 14 461 5

TW-21 368 689 0.53 0.0570 0.0018 05695 0.0175 0.0721 0.0007 494 63.88 458 11 449 4

TW-22 352 702 0.50 0.0588 0.0021 0.5878 0.0183 0.0722 0.000 6 561 79.62 469 12 449 4

TW-23 595 974 0.61 0.0568 0.0019 0.5695 0.0180 0.0726 0.0007 483 78.70 458 12 452 4

TW-24 922 798 1.16 0.0563 0.0020 0.5751 0.0210 0.0735 0.0008 465 71.77 461 14 457 5

TW-25 346 883 0.39 0.0608 0.0029 0.6183 0.0169 0.0744 0.0009 632 101.84 489 11 463 5

TW-26 331 648 0.51 0.0571 0.0016 0.5825 0.0167 0.0735 0.0007 494 61.11 466 11 457 4

TW-27 390 816 0.48 0.0567 0.0015 0.5747 0.0142 0.0732 0.000 6 480 89.80 461 9 455 4

TW-28 289 747 0.39 0.0571 0.0016 0.5752 0.0154 0.0728 0.0006 494 67.59 461 10 453 4

TW-29 338 606 0.56 0.0578 0.0016 0.5913 0.0163 0.0738 0.0007 524 61.10 472 10 459 4

TW-30 223 547 0.41 0.0576 0.0018 0.5808 0.0174 0.0728 0.0008 522 66.66 465 11 453 5

TW-31 478 976 0.49 0.0551 0.0021 0.5545 0.0140 0.0722 0.0006 417 83.33 448 9 449 4

TW-32 189 371 0.50 0.0578 0.0022 0.5775 0.0181 0.0720 0.0007 524 86.10 463 12 448 4

62.25%~69.6%) . §1(ALO=14.34%~14.68%), X &  Na,0=1.47~1.86), B KK (Mg=1.63%~2.67%) . %k
HNFTHN (Na,0=2.15%~2.58%, K,0=3.69%~~3.99%, K,0/ (Ti0,=0.38%~0.68%) . £5(Ca0=2.1%~4.41%) &&=
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Fig. 4 Characteristics and dating spots of zircons of Pochengshan granodiorites

0.078 490
0.076
470
= ol e Lol el
Z 2 . _| I.I (TH T |.||I 1]
2 e LI T || bLALH
g 0.072 i
430
0.070 |
Mean=451.4+1.9Ma; n=32
MSWD=1.6,probability=0.017
0.068 . . . . . 410
0.46 0.50 0.54 0.58 0.62 0.66 0.70

207pb/235U
B5 # L R IR S A U-Pb F£iiE0E
Fig. 5 Zircon U-Pb concordia diagrams of Pochengshan granodiorites
Ho R Ak 22 4 1F s A/ICNK H 0.91~1.17CF#1{E M 0.98), 7 4.03~4.69, SEu {H/ 0.63~0.76(F 2) . TEERKRA
HUES TRAE R 7 (£ 2) . fE A/CNK-A/NK [ i e i FruEfE L X o (& 7a), B3 100K (LREE)
2 BV TR AR T XK (& 6a), 7E Si0,-K,0 [ ik SR 4 B T E (HREE) 7 # i A i B =X DL K
TEAE = EAEE BRI AR 5 X3 (& 6b) . 55 00 0B SRR o FE TR G 2R A M A o Ak ik ()
T 3k 111 76 B IR R & BN 139.4x10 °~ e (E 7b), £ H K F 2% A0 (LILE, W Rb, Th,
201.4x10°, (La/Yb)\fH & 10.92~16.55, (La/Sm)y f§ U, K% )&% . &3 JC K (HFSE, 4 Nb, Ta, Ti %)



#

&

FVRE S LU AR b TN s b L b 5t A= AR R oA T A 7= 4

149

F2 BEHLERAKEEE(%MPBETER(0) FHER

Tab.2 Major (%) and trace (10 °) element compositions of the Pochengshan granodiorites

EETE TR XQ-1 XQ-2 XQ-3 XQ-4
Sio, 62.25 64.45 63.16 69.6
TiO, 0.68 0.58 0.65 0.38

AlO;, 14.6 14.37 14.68 14.34
Fe,0, 1.93 242 2.36 1.64
FeO 3.33 2.07 2.77 1.47
MnO 0.09 0.08 0.09 0.05
MgO 2.66 221 2.67 1.63
CaO 441 431 425 2.1
Na,O 2.15 2.36 2.50 2.58
K,O 3.99 3.71 3.69 3.86
P,0; 0.22 0.18 0.20 0.15
LOI 3.03 2.76 2.40 1.75
Total 99.34 99.5 99.42 99.55
Mg’ 48.59 4836 49.55 49.90
A/CNK 0.92 0.91 0.93 1.17
\% 97 87.1 99.3 44.6
Cr 33 29.7 34.6 6.45
Co 13.6 11.6 13.5 5.91
Ni 10.4 9.04 9.54 3.67
Ga 21.3 19.9 20.6 24.6
Rb 169 112 161 150
Sr 278 263 274 279
Y 225 21.6 25.4 12.9
Zr 168.4 154.9 170.2 136.5
Nb 15 11.7 13.4 115
Cs 4.81 4.70 4.52 3.09
Ba 861 865 779 1216
La 403 45 43.1 30.8
Ce 77.7 83.7 84.7 60.1
Pr 9.52 9.84 10.2 7.24
Nd 34.9 35.4 37.4 26.4
Sm 6.43 6.2 6.91 4.56
Eu 1.19 127 1.34 0.97
Gd 48 4.4 5.08 2.96
Tb 0.81 0.77 0.9 0.51
Dy 411 3.94 4.63 2.49
Ho 0.8 0.76 0.91 0.45
Er 234 228 2.71 1.28
Tm 0.37 0.37 0.44 0.21
Yb 231 2.24 2.66 1.25
Lu 0.33 0.32 0.38 0.18
Hf 48 43 47 4
Ta 1.68 1.34 1.53 1.38
Th 229 22 27 22.6
U 3.83 291 42 2.5
YREE 185.9 196.4 201.4 139.4
3Eu 0.63 0.71 0.66 0.76
(La/Yb) 11.76 13.51 10.92 16.55
(La/Sm) 4.05 4.69 4.03 4.36
(Gd/Yb) 1.68 1.58 1.54 1.9
10*xGa/Al 1.46 1.38 1.40 1.72
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