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Abstract: Alkaline gabbro, located at south Altyn orogeny, is used to discuss petrogenesis and mantle source
by comprehensive studies of detailed field work, petrography, zircon dating and whole—rock geochemical analy-

sis, which provide the more evidence to constrain the tectonic evolution process in the southern Altyn orogeny.
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Zircon U—Pb dating of the gabbro sample yielded a weighted “"Pb/™"U age of (448.1+3.3) Ma, which is inter-

preted as intrusive time of the gabbro. Geochemical results show that the gabbro have relative low content of
Si0, (42.40%~44.21%), but high values of alkali (3.56%~3.66%), and the Rittman index and Alkalinity ratios
are 11~33 and 1.33~~1.44, respectively. The lines of evidence indicate that the gabbro is classified as the alka-

line gabbro series. In addition, the alkaline gabbro samples in the southern Altyn orogeny are enriched in REE
and LILE (Sr and Sc), but depleted in HFSE (Hf and Zr), and varied contents of Nb and Th elements. Based on

the plotting results of tectonic discrimination, regional geological survey and published data, it is proposed that

the mantle source of the alkaline gabbro metasomatized by the fluid of the oceanic subducted slab, and contami-

nated by the continental crust during ascending process. Therefore, occurrence of the alkaline gabbro not only

confirms that the Altyn orogeny was under the framework of the post—collision tectonic setting during early Pa-

leozoic era, but also enriches the mafic magmatism of the orogeny.

Keywords: Altyn orogenic belt; Late Ordovician; alkaline gabbro; post—collision tectonic setting; metaso-

matism
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Fig. 2 Field and microscope photos and remote sensing image of late Ordovician gabbro
in the South Altyn orogeny
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Tab.1 LA-ICP—MS zircon U—PDb analytical results of the late Ordovician alkaline gabbro in the South Altyn orogenic belt

U-Th-PblF] {i K L {8 T(Ma)

M5 ThU *"Pb/*Pb *Pb/ U *pb/ U *Pb/ Th TP U Pb/AU PbATh P*PbAUTh

RS lo = lo 1S lo R lo FiE 16 HFE 16 FB 16 FR 16
01 0.6 0.05669 0.00197 0.63749 001513 0.08154 000138 0.03734 0.00084 479 76 501 9 505 8 741 16
02 085 0.05644 0.00173 0.55733 0.00979 00716 0.00117 002256 0.00032 469 67 450 6 446 7 451 6
03 0.0 0.05885 0.00187 058902 0.01145 0.07257 0.0012 002722 0.00041 562 68 470 7 452 7 543 8
04 037 005718 0.00176 056604 0.01001 0.07178 0.00118 0.02294 0.00033 498 67 456 6 447 7 458 7
05 157 0.05606 0.00174 0.55658 0.01017 0.07199 0.00118 0.02329 0.00033 454 68 449 7 448 7 465 6
06 152 0.05819 0.00176 057425 0.0983 0.07155 0.00117 00227 0.00031 536 66 461 6 446 7 454 6
07 0.8 0.05627 0.00173 055923 0.00996 0.07206 0.00119 0.02648 0.00038 462 67 451 6 449 7 528 7
08 0.61 005614 0.00181 05583 0.01133 0.07211 00012 002572 0.00038 458 70 450 7 449 7 513 8
09 2.08 0.05578 0.00167 055579 0.00928 0.07224 0.00118 00219 00003 444 65 449 6 450 7 438 6
10 027 0.05808 0.00188 057686 0.01185 0.07201 0.0012 002544 000042 532 70 462 8 448 7 508 8
11 1.11 0.05623 0.0017 055928 0.00959 0.07212 0.00119 0.02032 0.00028 461 66 451 6 449 7 407 6
12 0.19 0.05565 0.0018 055194 0.0122 007191 0.00121 002473 0.00049 438 73 446 8 448 7 494 10
13 0.1 0.05525 0.00175 055171 0.01094 00724 000121 002824 000057 422 69 446 7 451 7 563 11
14 025 005618 0.002 05615 001423 0.07247 0.00125 0.02198 0.00043 459 77 453 9 451 7 439 9
15 0.64 0.05505 0.00171 054608 0.01021 0.07193 0.0012 002253 0.00033 414 67 442 7 448 7 450 7
16 030 0.07232 0.00224 0.61865 0.01148 0.06203 0.00103 0.0205 000033 995 61 489 7 388 6 410 6
17 061 0.06174 0.00192 0.60486 0.01139 0.07104 0.00119 0.02151 0.00032 665 65 480 7 442 7 430 6
18 097 0.05556 0.00167 055195 0.00945 0.07204 000119 002317 0.00032 435 65 446 6 448 7 463 6
19 029 0.05498 0.00172 054429 0.01057 00718 00012 002221 000036 411 68 441 7 447 7 444 7
20 0.69 0.05734 0.00185 056985 0.01184 0.07207 0.00122 0.02352 0.00036 504 70 458 8 449 7 470 7
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Fig. 4 Concordia diagram of the late Ordovician gabbro in the South Altyn orogeny
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Tab.2 Major (%) and trace (10 °) elements geochemical data of the late Ordovician alkaline gabbro

in the South Altyn orogenic belt

R D6060 D6061 D6062 D6063 R D6060 D6061 D6062 D6063
SiO, 44.04 4.4 43.4 4421 Ho 1.13 1.02 1.06 1.07
TiO, 2.75 2.88 2.69 2.84 Er 2.57 2.34 24 247

ALO; 15.81 15.72 15.88 158 Tm 0.45 0.39 0.41 0.42
Fe,0, 53 5.53 5.6 5.46 Yb 2.14 2.06 2.08 2.09
FeO 7.95 8.23 8.05 7.99 Lu 0.35 0.27 0.31 0.32
MnO 0.12 0.12 0.12 0.12 Y 27.3 26.8 27.88 27.63
MgO 7.7 8.28 8.09 7.9 Sr 7142 683.1 696.34 700.02
Ca0O 9.04 9.81 9.78 9.46 Ba 394.7 428.7 400.3 400.2
Na,0 2.18 2.02 223 2.16 Rb 402 36.7 38.9 38.4
K,O 1.38 1.57 1.43 1.49 Th 5.89 2.95 3.33 427
P,0; 0.22 0.22 0.22 0.22 Pb 19.9 17.6 18.04 19.03

PN 1.88 1.33 1.44 1.39 U 1.07 0.78 0.9 0.92

JE8 98.37 98.11 98.93 99.04 Zr 89.8 82.7 88.6 85.2
La 19.7 21.8 20.4 21.5 Nb 499 11.3 22.59 36.78
Ce 473 48.1 482 479 Ta 2.17 2.19 2.19 2.18
Pr 7.17 6.35 6.65 6.92 Hf 23 222 23 2.29
Nd 32 30.6 313 31.7 8Eu 0.92 0.94 0.92 0.93
Sm 7.81 7.22 7.65 7.48 5Ce 0.96 0.97 0.99 0.94
Eu 2.19 2.14 2.16 2.17 YREE 162.77 161.27 162.77 16431
Gd 6.48 6.45 6.45 6.47 (La/Yb) 6.21 7.13 6.62 6.93
Tb 0.99 1.02 1 1.01 (La/Sm) 1.59 1.9 1.68 1.81
Dy 5.19 471 48 521 (Gd/Yb) 2.44 2.53 25 2.5
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Fig. 7 (a) MgO-Th/Ta, (b) Th/Nb and (c) Ta/Nb diagrams of
the late Ordovician gabbro in the South Altyn orogen
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