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A petrological stedy of the Maxianshan Group and its adjacent areas
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Abstract: The Qilian fold belt is one of the major orogenic belts in China. Traditionally, it is divided into north
Qilian fold belt, central Qilian uplift, south Qilian fold belt and Lajishan area. The study area is located at 150 km
northeast of Lanzhou City, and its major part belongs to the Maxianshan Group and the adjacent Sinian and Ordovi-
cian strata(including Siergou, Tiechenggou, Tianzhusanxia Forest Park, Naxingou and Gangkouzibei). According
to the mineral assemblages, micro-tectonics and mineral chemistry, the Pre-Sinian metamorphic rocks, i. e. , the
Maxianshan Group, have experienced a complex history of three stages of metamorphism. Stage I (amphibolite fa-
cies) is the peak metamorphism, whose mineral assemblage is biotite + calcium amphibole, with the conditions be-
ing 618°C and 0. 65 GPa. Stage Il is epidote amphibolite facies with the mineral assemblage epidote + albite + cal-
cium amphibole. Stage Il is greenschist facies with the mineral assemblage actinolite = corundophilite + calcite.
The compositions of calcium amphiboles are homogeneous. The core and rim temperatures of garnets are 418°C and

545°C , respectively. The Sinian metamorphic rocks are greenschist facies with the mineral assemblage chlorite +
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albite + hematite + calcite + quartz. The Ordovician metamorphic rocks are marbles, which contain apatite layers

and phlogopite. * Ar-’ Ar dating of hornblende and biotite separated from amphibolite and granite yields plateau ages

of 340 +0. 5Ma and 323.4 +0. 65Ma, respectively, which may represent the re-active ages of the Maxianshan

Group.

Key words: Qilian Orogen; Maxianshan Group; p-t paths;* Ar-"’ Ar dating; plateau age
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Fig. 1  Simplified geological map of the Qilian orogenic belt
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Fig.2 Sketch map of the Maxianshan Group and its adjacent areas in castern Qilian fold belt
(modified after No. 1 Regional Geological Surveying Party of Gansu Province, 1969®, 19729)
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Fig.3  Structural profile and sampling number in sections
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x4 T "A/CAr TSR
Table 4 Results of “’Ar/* Ar dating for samples

Eyil
v 39AKK 30 A/ Ar T Ar/% Ar B A/ Ar O Ar/3 Ar 40 Ap/30 Ar AEHR/ Ma
C13 N
650 0.003 4.55E - 01 2.48E -01 9.45E +00 1. 10E +02 2.42E +02 -129.0 +32.3
850 0.012 2.43E -01 1.55E +00 1.94E -01 1.41E +02 5.78E +02 323.6 £36.0
1 000 0.028 1.51E -01 2.00E +00 1.59E - 01 8.99E +01 5.95E +02 219.9 £16.2
1 080 0.061 7.61E -02 1.69E +00 1.36E -0l 5.83E +01 7.66E +02 176.0 £5.6
1200 0.088 9.38E - 02 2.42E +00 9.97E +00 6.90E +01 7.36E +02 201.9 4.1
1300 0.114 4.78E - 02 3.51E-02 1.10E -01 6.91E +01 1.44E +03 264.2 £8.6
1 400 0.148 5.14E - 02 4.37E-02 9.82F - 02 7.27E +01 1.41E +03 275.8 £6.7
1500 0.207 1.77E - 02 5.29E - 02 7.75E - 02 7.64E +01 4.32E +03 336.0 1.4
1 560 0.318 2.34E - 02 6.07E - 02 6.98E — 02 7.96E +01 3.41E +03 342.9 £9.3
1 600 0.476 1.77E - 02 5.47E - 02 7.61E - 02 8.09E +01 4.57E +03 355.4+1.5
1 640 0.706 2.89E - 02 4.59E - 02 7.04E - 02 8.25E +01 2.86E +03 347.5 +0.6
1 660 1.000 2.80E - 02 3.53E -02 5.88E - 02 8.25E +01 2.95E +03 348.2 0.9
Sample mass =95.0 mg J-value =0.003 334 849 +0.000 123 454 8
Integrated date =330.6 +1.3 Ma ¥ Ar volume =0.235 5E - 10 ccSTP/g
O Ar* volume =0. 166 1E —08 ccSTP/g
EO4 M ) > A\
550 0.005 6.07E +00 4.60E - 01 1.81E =01 2.03L +0] 3.34E +02 12.0£3.7
600 0.017 1.98E +00 4.42F - 01 [.63E 01 1.08E +01 5.48E +02 25.5+1.3
640 0.031 2.12E +00 3.95E - 01 1.22E 01 2.93E +01 1.38E +03 114.9 £3.2
680 0.075 1.02E - 02 4.75E -01 1.34E -01 2.72E +01 2.67E +03 120.3+1.8
720 0.15 1.61E -03 3.35E =01 7.91E - 02 5.09E +01 3.16E +04 242.5£1.8
760 0.225 9. 14E - 04 1.81E -01 6.01E - 02 6.07E +01 6.64F +04 286.8 +1. 1
800 0. 28¢ 1.05E - 04 1.15E -01 4.54E - 02 6.77E +01 6.44E +05 318.2£1.0
850 0.345 2.19E - 06 1.18E -01 4.22E - 02 6.86E +01 3. 14E +07 322.3+1.4
900 0.409 2.06E - 06 1.19E -01 3.95E - 02 7.00E +01 3.40E +07 328.3 £0.7
940 0.478 2.59E - 03 1.40F -01 3.61E -02 7.04E +01 2.72F +04 326.8 2.1
980 0.573 2.52E -03 1.85E -01 4.09E -02 6.93E +01 2.75E +04 321.9 0.7
1020 0.688 2.06E - 03 1.13E -01 3.51E -02 7.12E +01 3.46E +04 330.7 £0.6
1 080 0. 886 6.60E —07 1.95E - 01 7.06E - 02 6.20F +01 9.40E +07 293.6 £4.2
1150 0.911 1.49E - 03 1.99E -01 5.15E -02 6.42E +01 4.32E +04 301.2 +5.4
1 200 0.933 3.43E - 03 3.22E-01 5. 17E +00 6.65E +01 1.94E +04 308.9 £5.3
1 400 0.957 1.18E -02 4.83E -01 6.29E +00 6. 16E +01 5.24E +03 276.9 1.5
1 600 1.000 4.06F - 03 4.79E - 01 6.78E +00 6. 06E +01 1.49E +04 282.2£1.1
Sample mass =80.0 mg J-value =0.003 334 849 +0.000 123 454 8
Integrated date =289.9 1.0 Ma ¥ Ar volume =0.200 5E —09 ccSTP/g
“0Ar* volume =0. 122 6E — 07 ccSTP/g
Tyy) TEERZ A1 A B = 1 = B: 0 A TN A 28 T
5 AR AR RO TELE S SEE LTI 5 5 % 1 5 D 4 1 A A
‘f{fﬁ'ﬁ%@#ﬂ%?fﬁNE'#ET#)FEE@&@,UIUEHE‘EFH Ty
AT B T = RR AR L Bl A TN (R
5.1 iR E c17-1>a@¢+%,n%7@ 676°C., s 5 ¥ £ 1N 1 2
(1) AR A BRI (RIFR Top) AL pos2 1182558 640C
{5 FF) Indares il Martignole (1985) 41ty 1 T, 15277 (3) FIERHC A HUTIREE T (FFK Te) X

VR R, 15 U A AR A DR #iﬁ,ﬂ;ﬁmé’aﬁ%IKJE%MJ&EVE‘EEE‘M&%,%UFH
(D28-2) FORL LI Hy 418°C IR 545°C . Holland Al Blundy (1994) % % () Ty 243t , K4 =1
(2) W38 1 N 8 5 B RO T (T RR ZRMRASHE R IR (C03-1) H 5 Jy 618°C
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Fig.7 Apparent age spectra with Ca/ K ratios, CI/K ratios

and isochrons of biotite grains from Sample E04
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NG T 11T (R R Py) : Hammarstrom
Zen(1986)  Hollister 4% (1987) .Johnson £l Rutherford
(1989) FI FHIA A 28 Wy 1) 50 25 o (AL Al 50 i L 4%
i 7o A B3R 5 ik, KA = e ARpR 2 [l
[N (C03-1.C15) 3B 45 54354 0. 65 GPa F10. 24
~0.77 GPa, IR FINA1 F 2 (D04-2) 1455 0
0.43 ~0.75 GPa, JSHA AR A MAINA R a X
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F10.68 GPa,
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Fig.8 p-t path of the Maxianshan Group in Eastern Qilian fold belt, Northwest China
LRI AR B R A - (1) WS A e AR BT, L 2 & B s B + M N IR 618°C 0. 65 GPaj
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The Maxianshan Group has experienced three stages of metamorphism. At the first stage, amphibolite facies is the peak metamorphism, whose

temperature and pressure are 618°C and 0.65 GPa, respectively. The second stage is epidote-amphibolite facies. The third stage is greenschist facies
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