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Fig.1 Tectonic location (a) and geological sketch (b) of Ma’anshan area
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Fig.2 Macroscopic and microscopic characteristics of the rocks in the study area
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Tab.1 Content of major elements, trace elements and rare earth elements of samples in the study area

B i . : —— EROCR L % o
Si0, ALO; TiO, Fe,03 FeO CaO MgO K,O Na,0 MnO P,05 B2t A0
HP73528 Wk 48.23 15.34 2.34 3.06 7.73 8.8 6.50 0.65 3.71 0.23 0.290 2.88 99.83
HP73842 ML 46.82 16.61 2.25 2.95 7.98 7.00 8.06 0.74 3.47 0.23 0.200 3.48 99.81
HP73S873 s 48.39 15.58 1.71 2.04 8.42 10.64 7.60 0.38 2.47 0.19 0.140 2.31 99.88
HP73578 e 39.92 14.19  0.92 3.79 5.27 17.37 6.50 0.39 1.68 0.17 0.067 9.64 99.90
HPR9 - 1524 -1 #ELkEs 59.27 15.87 1.15 2.47 5.38 562 3.08 0.37 4.21 0.17 0.200 2.09 99.89
HP94S14 LR 47.95 17.48 0.90 1.65 6.49 13.62 8.20 0.15 1.63 0.23 0.061 1.52 99.87
MO1 ZEH 46.93 16.52 0.76 3.20 8.49 10.46 6.45 1.15 2.65 0.16 0.032 1.21 99.00
MO02 TR 49.64 17.32 1.07 2.52 7.58 8.56 6.95 0.96 2.30 0.21 0.025 1.46 99.52
HP98 - 1S8 ML 41.53  0.81 0.01 6.04 1.76 0.12 36.74 0.03 0.05 0.12 0.006 12.23 99.45
HP99S14 A 41.10 0.66 0.01 4.73 2.39 0.13 38.12 0.01 0.01 0.11 0.004 12.23 99.50
WL -D0055 M 41.93 3.47 0.14 5.56 2.44 0.96 33.78 0.15 0.07 0.07 0.020 11.10 99.69
PR MEASE(E>) 37.23 0.63  0.01  7.01 0.15 39.75 0.01 0.08 0.10 - 14.13 99.09 -
FEOEHE2] 49,22 15.10  1.22  2.55  7.19 10.38 8.49 0.15 3.41 0.15 0.09 4.09 102.03
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HP73528 WLk 9.44 24.50 3.78 19.00 5.27 1.73 5.37 1.04 6.8 1.31 3.69 0.65 3.46
HP73842 ML 5.87 17.60 2.97 16.00 5.06 1.42 5.53 1.12 7.84 1.54 4.45 0.81 4.44
HP73S873 Wrek 4.71 13.90 2.30 12.4 4.01 1.37 4.50 0.94 6.48 1.30 3.72 0.67 3.59
HP73578 WEgkA 2.28 6.49 1.10 6.27 2.17 0.96 2.55 0.54 3.8 0.75 2.14 0.38 2.16
HP89 — 1824 —1 W&t 15.00 32.70 4.43 19.6 4.68 1.30 4.31 0.8 5.17 1.01 2.86 0.52 2.89
HP94S14 TRA 2.53 8.07 1.52 8.51 2.77 1.45 3.08 0.66 4.6 0.92 2.63 0.46 2.63
MO1 ZIEH 4.64 9.65 1.61 7.98 2.02 0.71 2.75 0.43 3.42 0.54 1.98 0.26 1.83
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HP99S14 M A 0.63 1.15 0.14 0.58 0.10 0.03 0.10 0.01 0.09 0.02 0.06 0.01 0.07
WL -D0055 M e 1.45 3.34 0.26 1.46 0.40 0.08 0.43 0.11 0.66 0.13 0.35 0.07 0.41
T WA EE®) 0,02 0.05  0.01  0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.02
ZRATE™ 2,65 7.38  1.32 7.03 2.54 0.91 3.36 0.69 4.43 0.94 2.78 0.43 2.76
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HP7328 WL 0.55 86.69 63.71 22.98 2.77 2.73 1.79 51.40 1.03 52.5 267.0 155 42.8
HP73542 WELR 0.69  75.31 48.9  26.41 1.85 1.32 1.16 38.60 0.70 52.5 284.0 276 39.3
HP73573 WrEgkA 0.58 60.51 38.72 21.79 1.78 1.31 1.17 14.00 0.50 39.9 244.0 192 37.4
HP73S78 WLk 0.34  31.96 19.27 12.69 1.52  1.05 1.05 26.60 0.34 36.3 172.0 208 33.1
HPS9 — 1824 — 1 &k 0.48 95.77 77.73 18.04  4.31  5.20 3.21 11.20 1.34 27.6 201.0 56 23.0
HP94S14 L 0.41 40.24 24.85 15.39 1.6l 0.97 0.92 4.60 0.27 29.4 236.0 403 44.7
MO1 TR 0.23 38.05 26.61 11.44  2.33 2.54 2.30 4.8 0.32 28.5 215.0 325 42.6
MO02 KR 0.27 40.94 28.43 12.51 2.27  3.04 2.49 4.76 0.26 31.0 223.0 237 43.2
HP98 - 158 M A 0.02 3.00 2.54 0.46 5.51 7.30 6.30 4.63 0.46 11.3 33.1 2728 84.1
HP99S14 M A 0.01 3.02 2,65 0.38  6.97 9.04 6.03 20.10 0.10 14.1 31.4 2343 95.9
WL -D0055  HiA 0.05 9.20 6.99 2.21 3.16  3.54 3.63 18.10 0.20 12.1 32.4 2260 85.6
B M EES) 0.00  0.13  0.09 0.04 1.74 1.17 4.50 0.74 0.02 6.42 23.98 2019.5 83.33
ZRAOEEP) 0.41 63.56  21.83  41.73 0.52 - - - - 44.82 93.53 17.51 151.23
oy g TR A /10 ¢
Ni Ga Rb Sr Zr Nb Mo Cs Ba Hf Ta Th U
HP73328 WS 532 181 139 5120 141.0 6.63 0.21 345 209.0 417 045 0.51 0.19
HP73842 Fiskr 117.0 19.1 310 35%.0 15%9.0 257 027 3.8 300.0 429 0.18 0.45 0.16
HP73S73 ey 783 17.2 103 139.0 110.0 1.47 047 1.21 439 355 014 0.45 0.18
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MO1 TR 98.0 20.7 5.3 313.0 75.0 7.96 0.36 0.94 86.5 1.72 0.67 0.97 0.16
MO02 TREH 124.0 17.4 2.5 315.0 79.0 3.93 0.56 1.18 72.7 2.05 0.50 0.98 0.22
HP98 - 158 M 2663.0 1.23 1.1 9.3 30.9 0.14 0.57 0.61 16.2 0.81 0.03 0.16 0.78
HP99S14 HHE 2548.0 1.54 0.8 10.9 26.2 0.13 0.32 0.8 11.3 0.73 0.02 0.19 0.11
WL -D0055 Mt A 3812.0 1.35 5.9 22.3 47.8 590 0.45 0.75 7.6 1.05 0.05 0.38 0.12
P Wmﬁﬁ%’g{aw 1749.5 1.14 0.1 11.38 0.16 0.01 - 0.01 1.02 - - 0.01  0.01
ZREEER] 57,38 - 1.9 153.29 64.04 2.16 - - 68.27 2.3 0.3 0.32 0.13
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Tab.2 LA -ICP -MS zircon U - Pb dating results of diabase samples

FRH R A B U - Ph ARSI (%
2) R AFIRAET T (338 £7) ~ (349 £3) Ma,
Ph/P U ALY AE S K (344. 4 £ 1.4) Ma
(E6), iR ERNELEA T AR, FEAS R A5 5
B2 LA Ph/ 2 UAE I AT B4 0% 4 (346. 4 =
1.4) Ma(53CkR) , AREHBUR AR

o JEEGH/10 ¢ WU [F 7 2K A AR/ Ma
Pb Th U XTph/XPh 1o PPb/PU 1o Py/FU 1o ®phy/PU 1o PPh/™Ph 1o
2 17.81 129.40 280.95 0.46 0.0577 0.0015 0.4317 0.0102 0.0546 0.0005 342 3 517 57
3 16.34 160.09 252.62 0.63 0.0541 0.0013 0.4122 0.0114 0.0552 0.0006 346 2 376 56
4 24.88 340.41 343.23 0.99 0.0602 0.0014 0.4552 0.0114 0.0548 0.0005 344 3 609 47
5 20.82 187.87 329.47 0.57 0.0553 0.0011 0.4158 0.0085 0.0545 0.0005 342 3 433 44
7 32.76 441.27 470.45 0.94 0.0590 0.0010 0.4435 0.0082 0.0545 0.0004 342 2 565 39
9  39.56 406.46 604.12 0.67 0.0571 0.0009 0.4328 0.0071 0.0551 0.0005 345 2 494 35
10 17.49 117.71 288.58 0.41 0.0561 0.0043 0.4207 0.0339 0.0543 0.0010 340 5 457 172
11 19.87 210.34 307.97 0.68 0.0539 0.0012 0.4046 0.0092 0.0548 0.0006 343 3 365 47
12 22.01 235.86 337.96 0.70 0.0534 0.0013 0.4065 0.0104 0.0552 0.0006 346 3 346 83
13 28.86 331.14 426.63 0.78 0.0563 0.0013 0.4281 0.0115 0.0549 0.0004 344 2 465 52
15 16.39 190.30 241.62 0.79 0.0636 0.0030 0.4761 0.0277 0.0539 0.0012 338 7 728 103
16 17.89 140.85 263.26 0.54 0.0772 0.0026 0.5877 0.0205 0.0553 0.0007 346 4 1126 67
17 10.62 154.14 147.70 1.04 0.0527 0.0020 0.3990 0.0150 0.0552 0.0006 346 3 317 119
18 10.68 190.56 139.11 1.37 0.0559 0.0023 0.4217 0.0178 0.0551 0.0008 345 4 456 123
19 16.05 199.56 224.32 0.89 0.0622 0.0017 0.4771 0.0132 0.0557 0.0006 349 3 683 53
21 26.06 194.77 381.28 0.51 0.0900 0.0101 0.6952 0.0859 0.0546 0.0008 342 4 1426 215
23 9.18 81.16 144.56 0.56 0.0540 0.0016 0.4071 0.0117 0.0550 0.0005 345 3 372 67
24 12,50 122.17 184.92 0.66 0.0692 0.0022 0.5288 0.0178 0.0552 0.0006 346 3 906 65
25 14.33 110.61 228.75 0.48 0.0620 0.0019 0.4661 0.0143 0.0546 0.0005 342 3 676 65
26 5.07 41.13 67.23 0.61 0.1143 0.0043 0.8646 0.0325 0.0552 0.0006 346 4 1 868 69
28 8.30 69.16 105.14 0.66 0.1386 0.0062 1.0561 0.0499 0.0552 0.0008 346 4 2210 78
29 21.71 159.46 351.36 0.45 0.0567 0.0013 0.4271 0.0098 0.0547 0.0005 343 2 480 52
30 21.30 257.16 321.22 0.80 0.0593 0.0015 0.4431 0.0116 0.0543 0.0005 340 3 576 54
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Geological characteristics and tectonic significance of ophiolite mélange in
Ma’anshan area of the eastern Inner Mongolia

ZHANG Bin', REN Long', ZHAO Yuandong', WANG Cunzhu', WANG Chunhui', QU Chengcheng’
(1. Mudanjiang Natural Resources Comprehensive Survey Center of China Geological Survey, Changchun Jilin 130000, China;
2. The First Geological Survey of Jilin Province, Changchun Jilin 130000, China)

Abstract; Erlianhaote Hegenshan ophiolite belt is the largest exposed area of Late Paleozoic ophiolite in the east-
ern part of the Central Asian Orogenic Belt. It was once considered to be the suture zone of the last collision be-
tween the North China Craton and Siberian Plate, and there is still controversy in its tectonic attributes. The newly
identified ophiolitic mélange in Ma’anshan area of Inner Mongolia is located in the eastern part of Xingmeng Oro-
genic Belt and is the eastern extension of the Erlianhaote — Hegenshan ophiolite belt. The discovery of the ophi-
olitic mélange fills the gap of the middle section of the Erlianhaote — Hegenshan — Heihe suture zone and provides
new evidence for the evolution of Paleo — Asian Ocean tectonic domain. It was found that the mélange is composed
of blocks and matrix through petrographic, geochemical and chronological studies of Ma’anshan ophiolitic
mélange. The blocks are serpentinized peridotite, peridotite, diabase, basalt, high — magnesium andesite, andes-
ite and rhyolite, and the matrix is mainly turbidite. The serpentinized peridotite has the characteristics of supra —
subduction zone (SSZ) type ophiolite, and the diabase has the characteristics of SSZ tectonic background gene-
sis. The basalt has the characteristics of ( enriched mid — ocean ridge basult E — MORB) and island arc basalt,
indicating that it was formed in a back — arc basin environment. The zircon U — Pb age (344.4 +1.4) Ma of the
diabase in Ma’anshan ophiolitic mélange is similar to the age obtained by previous researchers from Hegenshan
ophiolite, confirming the existence of a subduction zone (suture zone) in this area, which is of great significance
for the determination of the regional tectonic framework.

Keywords : ophiolitic mélange; SSZ type; basalt; Ma’anshan area; Inner Mongolia
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