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Abstract; Six phengites from a restrict area in the Yuka terrane of the north Qaidam high/ultrahigh pressure
(HP/UHP) metamorphic belt were dated using the "Ar/*’ Ar method by laser stepwise heating, in order to
investigate their geochronological significances and decipher the genesis of extraneous '’Ar in phengite. New
YAr/*Ar age results show that the extraneous '""Ar exists in UHP metamorphic rocks (eclogite and
amphibolite) phengite but not in their country rocks (gneiss and schist) phengite. High-Si and Mg-rich
phengites from eclogite and phengite-bearing amphibolite yield disturbed age spectra, anomalously old apparent
ages and a large variation in total gas ages (708-534 Ma) and isochron ages (681-513 Ma), indicating the
existence of heterogeneous extraneous ‘’Ar. In contrast, relative low-Si and Fe-rich phengites from granitic
gneiss and schist yield flat age spectra and geologically significant plateau ages (454. 4 Ma and 418. 0 Ma). The
data points constituting the age plateaux yield isochrons with concordantly intercept ages of 456. 2+ 2. 3 and
418.1%£2.2 Ma, corresponding to initial ""Ar/* Ar ratios of 177. 3£ 151. 2 and 287. 1+16. 9, respectively,
implying that there is no extraneous 'Ar inside the minerals. The plateau age of 454. 4 Ma recorded by
phengite from granitic gneiss is interpreted as the age of cooling through its retention temperature for argon
(ca. 400 ‘C), and responding to the time of the Yuka metamorphic rocks exhumed from upper-mantle depth to
middle-lower crustal levels (ca. 10 km in depth) after deep subduction. In contrast, the plateau age of 418 Ma
from the schist should correspond to a Later Silurian ductile shearing deformation event. Considering the
protoliths characteristics of the eclogite and amphibolite, the extremely high p-T metamorphic condition and
aqueous fluid shortage environment during eclogite formation, we would suggest that the extraneous '""Ar* (not
produced by in situ radiogenic decay of **K) in phengites from Yuka is a locally derived component from the
protolith rather than from a late infiltrating fluid.
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Fig.1 Geological sketch map of the northern Qaidam HP-UHP metamorphic belt (a), and distribution of

eclogites in the Yuka terrane and sample locations (b)

) (a);
, , (b

Fig. 2 Field views showing occurrence and relationship of the eclogite and its host rock muscovite-quartz schist, schist with

strongly foliation and deformation (a); the eclogite lens and their wall rock muscovite-amphibolite (b), Yuka terrane
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Table 1  **Ar/*Ar dating results for phengites from Yuka schist, gneiss, amphibolite and eclogite
/W BAr. TAr.,  BArg  PArg OAr*  Age(425)/Ma “Ar*/ % PAr/%
09NQI12MS J=0.005 232 79
0.10* 0.006 0.001 0. 000 0.274 13.662 418.241.1 88. 34 1. 40
0.14%* 0.010 0.003 0. 000 1. 885 94. 180 419.041.2 97.06 9.63
0.18* 0.011 0. 004 0. 000 4.193 209. 604 419.24+1.7 98. 49 21.41
0.20% 0. 004 0. 004 0. 000 4.876 243. 605 419.041.8 99. 51 24.90
0.22* 0.002 0. 004 0. 000 3.839 191. 849 419.141.3 99. 62 19.61
0.25* 0.001 0.001 0. 000 2.078 103. 838 419.041.4 99. 68 10. 62
0.27* 0.001 0.001 0. 000 0.565 28.182 418.3+1.8 99. 33 2.89
0.28* 0.001 0.003 0. 000 0.219 10. 811 413.843.0 98. 30 1.12
0.29* 0. 000 0. 000 0. 000 0.133 6.618 418.346.3 98.62 0.68
0.30% 0. 000 0. 000 0. 000 0.099 4. 940 417.745.8 99. 05 0.51
0.31* 0. 000 0.001 0. 000 0.113 5.590 415.5+1.8 98.43 0.58
0.33% 0. 000 0. 000 0. 000 0.109 5.443 418.345.7 99. 44 0.56
0.38* 0. 000 0. 000 0. 000 0.162 8.078 417.3%1.8 99.11 0. 83
0.45* 0.001 0.001 0. 000 0. 454 22.657 418.34+1.5 99. 06 2.32
0.50%* 0. 000 0.001 0. 000 0. 390 19. 340 416.5+1.3 99. 48 1.99
0.51* 0. 000 0. 000 0. 000 0. 189 9.412 417.644. 4 99. 15 0.97
09NQ20MS J=0.005 201 5
0.10* 0.001 0. 000 0. 000 0.057 4. 960 670.4+5.6 93.08 0.19
0.14% 0. 006 0. 000 0. 000 0.284 27.920 744.4+2.9 94. 30 0.94
0.18* 0.012 0.003 0. 000 1.714 165. 489 734.0%2.2 97.82 5.68
0.20%* 0. 008 0.003 0. 000 2. 866 255. 271 686.942.2 99.13 9.50
0.22* 0.008 0. 005 0. 000 2.509 233.824 713.2+1.8 98. 95 8.31
0.25* 0. 006 0. 000 0. 000 3.713 353. 251 725.3%£1.5 99.52 12. 30
0.27* 0. 006 0. 000 0. 000 3.907 372.971 727.4+1.8 99. 50 12. 94
0.28* 0. 004 0.001 0. 000 2.602 238.743 703.9+2.9 99. 52 8.62
0.29* 0.003 0. 000 0. 000 2.156 199. 479 708.9+1.7 99.52 7.14
0.30% 0.003 0. 000 0. 000 2.438 217.100 686.6+1.5 99. 55 8.08
0.31* 0.002 0.002 0. 000 1. 660 147,088 683.9+2.1 99. 58 5.50
0.33* 0.002 0. 000 0. 000 1.538 137.517 688.9+2.0 99. 56 5.10
0.38* 0.002 0. 000 0. 000 2.030 170. 432 653.8+1.6 99.61 6.72
0.45* 0.003 0.001 0. 000 1. 800 171.976 727.9£1.3 99. 51 5.96
0.50% 0.002 0.002 0. 000 0.779 80. 023 772.6+1.6 99.43 2.58
0.51* 0. 000 0.001 0. 000 0.129 13. 745 796.5+2.8 99. 42 0.43
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( D
/W BAr, TAr.,  fArg PArg OAr*  Age(d25)/Ma “Ar*/ % PAr/%
09NQ24MS J=0.005 122 72
0. 14 0.004 0. 000 0. 000 0.261 13. 331 418.743.0 92.07 0.82
0.18 0.007 0. 001 0. 000 0. 966 52.797 445.4+1.7 95.99 3.05
0.20 0.005 0.000  0.000 1. 689 93.456 450.2+1.1 98.41 5.33
0.22* 0. 006 0. 001 0. 000 2.191 122. 861 455.5+1.5 98. 66 6.91
0.25%* 0.009 0. 000 0. 000 3.656 204. 334 454.241.5 98. 74 11.53
0.27* 0.005 0.005 0. 000 4.749 266. 235 455.5+1.0 99.43 14.98
0.28* 0.002 0. 004 0. 000 3.899 217.826 454.041.1 99.75 12. 30
0.29* 0.001 0. 000 0. 000 2.517 140. 642 454.14+1.5 99.72 7.94
0.30%* 0.001 0.001 0. 000 1.582 88.452 454, 441.1 99.79 4.99
0.31% 0.001 0.002 0. 000 1. 265 70. 661 454, 041.2 99.78 3.99
0.33* 0.001 0.001 0. 000 1.253 70. 089 454,441, 2 99.75 3.95
0.38* 0.001 0.001 0. 000 1. 367 76.580 455.14+1.3 99.78 4.31
0.45* 0.001 0.001 0. 000 2.811 157. 891 456.2+1.6 99. 82 8. 87
0.50%* 0.001 0.002 0. 000 2.265 127.104 455.84+1.5 99. 86 7.15
0.51%* 0. 000 0. 000 0. 000 1. 229 69.176 457.0+1.0 99. 84 3. 88
09NQ32MS J=0.005102 13
0.10* 0. 004 0. 000 0. 000 0.122 7.957 516.7+£4.7 87.96 0.42
0.14%* 0. 007 0.001 0. 000 0. 848 54.629 512.7+1.7 96. 27 2.94
0.18* 0.005 0. 000 0. 000 1. 500 99. 004 523.7%1.5 98. 56 5.21
0.20* 0. 009 0. 000 0. 000 3.382 233.788 545.1+1.3 98. 87 11.74
0.22* 0.008 0. 000 0. 000 4,449 312.626 552.7+£2.7 99. 23 15. 45
0.25* 0.005 0. 004 0. 000 3.281 221.835 534.7+1.7 99. 39 11. 39
0.27%* 0.003 0. 004 0. 000 2.199 146. 785 528.841.3 99. 49 7.63
0.28* 0.001 0. 000 0. 000 1. 784 112.973 505.241.2 99. 65 6.19
0.29* 0.001 0. 000 0. 000 1. 486 96. 309 515.5+1.2 99. 57 5.16
0.30* 0.001 0. 000 0. 000 0. 895 59. 366 526.141.1 99. 48 3.11
0.31* 0.001 0. 000 0. 000 1.194 79. 888 530.0F1.1 99. 50 4. 14
0.33* 0.002 0. 000 0. 000 1. 840 124.596 535.5+1.3 99. 49 6.39
0.38* 0. 004 0. 000 0. 000 2.543 171. 469 533.4+1.4 99. 39 8. 83
0.45* 0.003 0. 000 0. 000 2.210 152. 264 543.4+1.6 99. 34 7.67
0.50%* 0.001 0. 000 0. 000 1.076 71.798 528.5+1.2 99. 51 3.74
0.51* 0.004 0. 000 0. 000 0.122 7.957 516.7+4.7 87.96 0.42
* s Ar MAP 215-50, Ar
V),
09NQI12MS 09NQ24MS s
OAr/*Ar (418.1%1.8) Ma (454.44+2.1) Ma,
, (418.142.2) Ma OAr/*Ar 287.1+16.9
(456.2%2.3) Ma( 4a de), 177.34151. 2¢( 4b 4d),
(“Ar/* Ar-*Ar/* Ar) OAF.
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Table 2 “"Ar/*Ar dating results for phengites from Yuka eclogite
/% PArg  TAre, Arg YArg OAr*  Age(Z2s)/Ma YAr* /% FArg/%
09NQO8MS J=0.004 636 9
4.5% 0.000 2 0.0001 0.0000 0.0124 0.9839 565.2+2.1 95.52 6.28
5.0* 0.000 1 0.0002 0.0000 0.0315 2.4539 556.3+1.9 98. 39 15.95
5.5% 0.000 1 0.0004 0.0000 0.0312 2.466 3 563.0+2.0 98. 48 15. 80
6.0* 0.000 1 0.0005 0.0000 0.0284 2.2089 554.8+1.9 98. 75 14. 40
6.5* 0.000 1 0.0005 0.0000 0.0353 2.7169 550.6+1.9 98.97 17. 87
7.0% 0.000 1 0.0006 0.0000 0.0316 2.5114 565.6+2.0 98.98 16.01
7.5* 0.000 0 0.000 2 0.0000 0.016 2 1.2857 564.9+2.2 99.02 8.21
8.5% 0.000 0 0.000 2 0.0000 0.0095 0.744 1 560.2+2.7 99. 25 4. 80
10.0* 0.000 0 0.0000 0.0000 0.0014 0.1015 534.5+4.8 99. 48 0. 69
09NQ23MS J=0.004 619 9
4.5% 0.000 4 0.0000 0.0000 0.0050 0.3647 523.1+3.2 77.19 1.96
5.5% 0.000 4 0.0000 0.0000 0.0238 1.8338 548.6+2.0 94.52 9.33
6.0% 0.000 2 0.0001 0.0000 0.0267 2.0770 554.2+2.0 97.74 10. 44
6.5* 0.000 2 0.0003 0.0000 0.0362 2.8928 567.142.3 98. 14 14.16
6.8%* 0.000 0 0.0001 0.0000 0.0141 1.0734 544.4+1.9 98. 83 5.51
7.3% 0.000 0 0.000 0 0.0000 0.0097 0.7695 560.9+2.0 98. 29 3.81
8.0% 0.000 1 0.0000 0.0000 0.0137 1.0881 563.3+£2.0 97.83 5.37
9.0%* 0.000 1 0.0002 0.0000 0.0197 1.5576 562.7+£2.0 98. 36 7.69
10.0* 0.000 1 0.0002 0.0000 0.0317 2.4995 560.6+2.0 99. 03 12. 40
11.0%* 0.000 1 0.0004 0.0000 0.027 4 2.007 8 525.4+1.9 98.43 10. 74
12.0% 0.000 1 0.0004 0.0000 0.0339 2.6585 558.0£2.0 99.03 13. 26
13.0* 0.000 0 0.0002 0.0000 0.0137 1.0880 564.8+2.0 98. 84 5.35
* s Ar GVI 5400, Ar
(V).
09NQOSMS (558.149.4) Ma (513.4+
OAr/¥Ar s 566~535 Ma, 9.3) Ma, OAr/*Ar 216.9+78.7 377.0%
(558.9+4.9) Mac( S5a), 248.2C 51 5h),
s
s (551. 0£9. 7)) Ma, 4
OAr/*Ar 545.44254.7, MSWD = 46 ( 5b),
09NQ20MS s 4.1 PAr
, 797 Ma 654 Ma, (708. 3+
3.0) Ma( 50, , K-Ar 400 C L3l
680. 6 +16. 6 Ma, OAr/% Ar Pb .
697.2+453.5C 5d), 09NQ23MS  09NQ32MS s YAr/*Ar
, 567~505 Ma,
(554.644.8) Ma (534.1£2.4) Ma U-Pb 495~488 Ma,
( bSe 5¢), s
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Fig. 4 Apparent age spectra and normal isochrons plot of schist and gneiss phengites from Yuka area by laser stepwise heating
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5 OAr/¥Ar

Fig. 5 Apparent age spectra and normal isochrons plot of eclogite and amphibolite phengites from Yuka terrane by laser stepwise heating
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