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Fig. 1

Geological sketch map of the Hatu-Kekesha area, east region of the East Kunlun orogenic belt
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1—Quaternary; 2—Paleogene Tuotuohe Formation; 3—Lower Jurassic Yangqu Formation; 4— Upper Triassic Babaoshan Formation; 5—

Middle Triassic Xilikete Formation; 6—Middle Triassic Naocangjiangou Formation; 7—Lower Triassic Hongshuichuan Formation; 8—

Carbonic Haoteluowa Formation; 9~ 10—Lower Paleozoic NaijTal Group a, b rock Member; 11—Mesoproterozoic Langyashan Formation;12

~ 15—Mesoproterozoic Xiaomiao Formation a, b, c, d Rock Member; 16—Paleoproterozoic Baishahe Rock Formation; 17—biotite

Granodiorite bearing enclave of Xiangjia’nanshan pluton; Halagatu pluton; 18—K-feldspar granites, 19—porphyritic-like monzogranite, 20—

porphyritic monzogranite, 21—granodiorite with enclave, 22—tonalite; 23—K-feldspar granites of Helegangnaren pluton; 24—Defusheng

intermediate-basic complex; 25—Defusheng granodioritic gneiss; 26—Dundesha’ erguole amphibolite monzonite; 27—Kekesha quartzdiorite;

28—Kekesha granodiorite; 29—angular unconformity;30—{fault; 31—ductile shear zone;32—measured geological section and number
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Fig. 2 Measured geological section of the Xiaomiao Formation in Hatu,east region of the East Kunlun orogenic belt(AHP-26)
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1—Coarse-grained detritus sandstone bearing fine gravel; 2—thick-bedded conglomerates; 3—quartz schist; 4—biotite quartz-schist; 5—
amphibolite schist; 6—hornblende schist; 7—garnet two-mica quartz schist; 8—garnet hornblende schist; 9—quartzite; 10-—banded arkose
quartzite; 1 1-—garnet quartzite; 12—banded arkose quartzite bearing garnet; 13—biotite plagioclase gneiss; 14—two-feldspar gneiss; 15—Dbiotite
plagioclase gneiss bearing garnet; 16—biotite plagioclase gneiss bearing kyanite, garnet, staurolite; 17—migmatitic biotite plagioclase gneiss;
18—K-feldspar granitic gneiss; 19—K-feldspar granitic gneiss bearing garnet; 20— monzogranitic gneiss; 21-—monzogranitic gneiss bearing
garnet; 22—banded monzogranitic gneiss bearing garnet; 23-—K-feldspar granite; 24—gabbro; 25-—diabase; 26—normal fault; 27—reverse

fault; 28—attitude; 29—geological symbol;30—sample location and number
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Fig. 3 Hand specimen photographs and microphotographs(Left—orthogonal light, Right—plainlight) for

the Xiaomiao Formation samples in Hatu,east region of the East Kunlun orogenic belt
() (D) —AHEAMAKAAWEETFARATEMBA (O (D—AE OO BERK R FEE FARA T L ME A
() (D—HEWRHOBTFARIBPKA RS FRATRMIRA (@ () — A8 aRHC A TG T AR A AL R
(a), (b)—Specimen photograph and microphotograph for garnet-bearing arkose quartzite; (c¢), (d)—specimen
photograph and microphotograph for garnet-biotite-plagioclase gneiss; (e ), (f)—specimen photograph and
microphotograph for biotite-plagioclase gneiss bearing kyanite, garnet, and staurolite; (g) ., (h)—specimen photograph

and microphotograph for garnet amphibolite
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Fig.4 The upper continental crust normalizedtrace element spider diagram (a, after Han Y W et al. .2003) and the

chondrite normalized REE patterns (b, after Boynton,1984) for metamorphic sedimentary rocks from the Xiaomiao

Formation in Hatu,east east region of the East Kunlun orogenic belt
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1—Quartz schist; 2

5—biotite-plagioclase gneiss containing kyanite, garnet, and staurolite;6

arkose quartzite; 3— biotite-quartz schist containing garnet and staurolite;4

arkose quartzite containing garnet;

biotite-plagioclase gneiss
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Table 1 Major element composition of rock sample from the Xiaomiao Formation in Hatu,
east region of the East Kunlun orogenic belt( % )
k5 A SiO; TiO; Al, O Fey O FeO MnO MgO CaO Na, O K,O P, 05 LOI
11622/4 e L 73.85 0. 34 11. 09 3.10 2.20 0.07 0.51 1.63 5. 54 0.29 0.03 0. 80
B FaE s _
11622/5 73.19 0. 45 11.52 3.17 1. 95 0.07 0.48 0. 88 3.95 3.02 0.07 0.78
11622/6 f 1 2 53. 30 2.60 12.54 6. 40 8.92 0.23 3.94 5.58 2.39 2.11 0. 41 1.02
, N
11622/7 47. 44 2.99 12.49 6.67 10. 81 0.28 5.22 8. 86 1.81 1. 59 0. 34 0. 94
SORtTEN
11622/8 R 64.91 0. 85 17.01 2.32 4.82 0.07 3.05 0.29 2.11 3.01 0.06 1. 66
BofiER s
11622/16] &AM AEK 71.64 0.42 11. 77 4.24 2.98 0.15 0.21 1. 86 4. 39 1. 85 0. 06 0.08
11622/17 AARE 70.55 0. 46 11.98 4.63 3.43 0.17 0.14 1. 66 4.81 1.70 0. 07 0.10
11623/4 | F#EsA T | 60.68 0. 85 16. 75 2.70 7.81 0.16 4.14 1.25 1.23 3.25 0.10 0. 86
11623/5 | fifitdf1 — = | 63.59 0.81 15.48 2.35 6. 80 0.16 3.82 1.13 1.53 3.06 0.12 1.32
11623/6 | BERHS HBRA | 62,69 0.83 15.70 2.38 6.98 0.16 3.88 1.11 1. 38 3.25 0.12 1.28
11625/2 N W | 48.41 2.57 12. 44 6.01 10. 20 0.24 5.22 9.39 2.83 1. 30 0.29 0.68
| BRAmINAAE -
11625/5 48. 70 2.70 12.56 7.71 9.71 0.29 5.42 8.19 2.80 0.69 0.29 0. 36
11625/6 | & AMEMINGE | 47.94 2.95 12.35 6.68 12. 45 0.26 4.81 8.47 2.98 0.49 0. 39 0.18
11626/4 BRI 76.99 0.61 10. 67 0. 86 2.64 0. 04 1. 63 1. 38 1.88 2.71 0.11 0. 84
11626/5 F R 62.13 0.73 15.99 1.78 5.62 0.32 2.89 3. 81 2.74 2.85 0.15 1. 24
11632/2 . I 73.29 0.29 13.72 0. 87 1.62 0.06 1.03 0.75 5.78 1.58 0.07 0. 84
KAanses
11632/3 75. 34 0.21 12.83 0. 60 2.06 0.05 0.77 0.76 4.97 1. 97 0. 04 0.52
*2 FECHARBEGINEEHEFERERERLEENEXSH
Table 2 Niggli eigenvalue and relative parameters of rock sample from the Xiaomiao Formation in Hatu,
east region of the East Kunlun orogenic belt

e al fm c alk si ti p k mg t qz CIA j (A%
11622/4 | 34.71 26.51 9.27 29.50 392.19 1. 36 0.53 0.03 0.15 —4.07 | 174.17 47. 36 2.11
11622/5 | 37.14 26.21 5. 16 31.49 400. 44 1. 85 1.28 0.33 0.15 0. 49 174. 24 50. 68 1. 97
11622/6 | 20.89 51. 86 16. 90 10. 35 150. 67 5.563 3.87 0. 37 0.32 —6.37 9.25 -
11622/7 17.65 52.95 22.76 6. 64 113.76 5.39 2.72 0. 37 0.35 —11.75| —12.80 -
11622/8 40.61 42.07 1. 26 16. 07 262.97 2.59 0. 81 0.48 0. 44 23.29 87.07 70.49 1.42
11622/16 | 33.86 29. 88 9.73 26.53 349. 65 1.54 0.98 0.22 0.05 —2.40 | 143.52 48.55 2.06
11622/17| 33.17 31.49 8.35 26.99 331.32 1. 63 1. 10 0.19 0.03 —2.18 | 123.35 48.72 2.05
11623/4 | 33.63 50. 67 4.56 11.13 206. 77 2.18 1. 14 0.63 0.42 17.94 53.29 68. 82 1.45
11623/5 | 33.72 49.11 4.48 12.70 235.05 2.25 1. 48 0.57 0.43 16.55 75.99 67.05 1. 49
11623/6 | 33.77 49. 45 4.34 12.45 228.79 2.28 1. 46 0.61 0.43 16.98 70.51 67.58 1. 48
11625/2 | 17.45 50. 09 23.96 8.51 115. 27 4. 60 2.30 0.23 0. 37 —15.01| —18.76 - -
11625/5 17. 80 53.51 21.10 7.59 117,12 4. 89 2.33 0.14 0. 36 —10.89 | —13.22 — —
11625/6 17.17 53. 86 21.41 7.55 113.11 5.24 3.07 0.10 0.31 —11.79| —17.11 -
11626/4 | 37.80 31.97 8. 89 21.35 462.79 2.76 2.21 0.49 0. 46 7.56 273.62 56.29 1.78
11626/5 | 32.95 37.13 14.27 15. 64 217.25 1.92 1.75 0. 41 0.41 3.03 53.16 56.91 1.76
11632/2 | 42.34 18. 83 4.21 34.62 383. 81 1. 14 1.22 0.15 0.43 3.51 143. 57 52.48 1.91
11632/3 | 42.44 18. 89 4.57 34.10 422.93 0.89 0.75 0.21 0. 34 3.77 184. 65 52.51 1. 90

T« SR A B A P 5 R F 5% B R ALY GEOKIT (2012 JD 3845 H (B3 & ,2004) s CIA=[ AL, O3/ (AL, O3 +Na, O+ CaO* +K,0) ], ICV=
(Fe; O3+ NayO+CaO* +K;0) /AL Oy, H i CaO* =CaO—[10/3 X P, 05 ]
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Table 3 Trace and rare earth element composition of rock sample from the Xiaomiao Formation in Hatu,
east region of the East Kunlun orogenic belt( X 10~%)
R a5 Cr Co Ni Rb Sr Y Cs Ba Th U Zr Nb
11622/4 0. 00 3.89 0. 00 3.15 59. 80 93. 84 0.62 111. 00 15. 00 1. 95 204. 00 41.70
11622/5 0. 00 6. 30 6. 40 65.13 54. 34 80. 35 1.67 450. 00 13.50 2.36 263.00 39.10
11622/6 28. 30 36. 86 26.16 96. 55 100. 38 52. 88 3.87 415. 00 4.24 1. 06 21. 40 21. 20
11622/7 47. 64 48. 31 36.06 49.79 202. 87 35.32 0.79 411. 00 2.87 0. 80 21. 20 10. 80
11622/8 73.97 16. 02 27.23 120. 99 99.15 35. 64 7.50 398. 00 18. 00 3.07 80. 80 15.50
11622/16 0. 00 7.01 2.70 33. 37 116. 19 127. 65 1.03 421.00 12.30 2.81 139. 00 44.90
11622/17 0. 00 5.40 1. 90 27.22 60. 84 119. 64 1.07 432.00 11. 40 5. 74 129. 00 45.70
11623/4 79. 30 27.91 44.17 144.36 | 136.75 29. 60 6.13 545.00 14. 20 2.39 201. 00 14. 00
11623/5 63. 54 18.78 25.98 149. 37 | 134.07 30.03 9.20 351.00 13.00 2.54 204. 00 15. 40
11623/6 68. 19 19. 86 34.28 154.03 | 128.00 28.74 10. 00 351. 00 13. 60 2.62 203. 00 14. 80
11625/2 104. 00 46. 00 54.00 20.00 105. 00 39.00 0.35 93. 60 2.62 0.96 43. 30 12.50
11625/5 92.00 56. 00 59.00 17.00 131. 00 43.00 0.75 88. 20 2.54 0.95 36.70 13. 40
11625/6 40. 00 55. 00 56. 00 11. 00 86. 00 37.00 0.72 115. 00 3.02 1.18 20. 20 10. 80
11626/4 47.57 8. 27 25.21 106.78 | 151.80 31.85 2.22 957. 00 20.70 2.22 45.10 16. 10
11626/5 53.90 19.93 38.79 164. 06 168. 07 29. 96 7.10 728.00 16. 30 3.79 111. 00 27. 60
11632/2 0. 00 4.21 0. 00 44. 80 183. 20 13.49 0.35 1068. 00 14. 60 3.06 146. 00 5.62
11632/3 3.22 1.74 2.86 58.93 108. 80 12.00 0.37 1034.00 | 16.00 2.95 145. 00 5. 44
FES = Hf Ta Y/Nb Th/Ta La Ce Pr Nd Sm Eu Gd Tb
11622/4 7.44 .05 2.25 4.92 68. 10 150. 00 20. 00 82.00 20. 40 3.93 19. 40 4.38
11622/5 6.41 2.55 2.05 5.29 54.00 110. 00 16. 50 67.00 17.00 3.26 16. 60 3.57
11622/6 0.76 1.42 2.49 2.99 24.10 53.40 7.60 35. 80 9.49 3.12 10. 60 2.36
11622/7 1.02 0.75 3.27 3.83 15. 30 34. 80 5.00 23.20 6.28 2.26 7.48 1. 65
11622/8 2.22 1. 34 2.30 13.43 47. 20 94. 50 11. 20 43. 60 7.89 1. 44 6.32 1.07
11622/16 3.51 3.02 2.84 4.07 63. 30 136. 00 19.10 83. 20 21.90 5. 21 23.10 5. 15
11622/17 3.16 2.90 2.62 3.93 55. 80 121.00 17.70 77.40 20.10 5.06 21.10 4.89
11623/4 5.26 1. 06 2.11 13.40 40. 60 79. 30 9.23 36.70 7.29 1. 40 5.89 1. 14
11623/5 5.31 1. 11 1. 95 11. 71 36.50 73.30 9.02 34. 20 7.12 1.52 6.51 1.23
11623/6 5.02 1. 08 1. 94 12.59 39. 10 78. 30 9.63 36. 60 7.78 1. 44 7.00 1.25
11625/2 2.11 0.75 3.12 3.47 15. 80 36. 90 5.37 25.20 6.87 2.12 7.76 1.72
11625/5 1. 54 0. 89 3.21 2. 86 16. 20 37. 60 5.70 26.90 8.09 2.39 8.71 1. 97
11625/6 0. 94 0.76 3.43 3.99 16. 30 37.20 5.37 24.70 7.39 2.44 7.87 1.76
11626/4 1.16 1. 06 1.98 19.53 70. 40 124.00 18.10 65. 30 11.50 1. 59 8.30 1. 35
11626/5 2.94 2.33 1.09 7.00 43.90 86. 00 9.91 36. 80 6.96 1.43 6.37 1.23
11632/2 3.58 0. 44 2.40 33.56 35.60 55.20 5.57 18. 30 2.84 0.77 2.47 0. 46
11632/3 3.81 0.50 2.21 31.75 36.50 54.50 5.25 16. 30 2.47 0. 66 2.16 0.35
[T Dy Ho Er Tm Yb Lu 2REE | LR/HR SEu | (La/Yb)N|(La/Sm)N| Sm/Nd
11622/4 26.00 5.14 14.50 2.41 11. 60 2.16 430.02 4.02 0. 60 3.99 2.10 0.25
11622/5 21. 60 4.24 12. 20 1.95 9.43 1.59 338.94 3.76 0.59 3.89 2.00 0.25
11622/6 14. 30 3.02 8. 60 1. 44 6.72 1. 20 181.75 2.77 0.95 2.44 1. 60 0. 27
11622/7 10. 20 2.19 6.16 0.99 4.91 0.89 121. 31 2.52 1.01 2.12 1.53 0. 27
11622/8 5.29 0. 88 2.41 0. 39 1. 94 0.37 224.51 11.02 0. 60 16. 54 3.77 0.18
11622/16 | 32.10 6.72 19. 40 3.25 15. 40 2.80 436.63 3.05 0.70 2. 80 1. 82 0. 26
11622/17 | 30.30 6.58 18.90 3.15 15. 40 2.88 400. 26 2.88 0.75 2.46 1.75 0. 26
11623/4 6.45 1.23 3.74 0. 64 3.34 0. 64 197. 58 7.57 0.63 8.27 3.51 0. 20
11623/5 6.93 1. 40 4.02 0.68 3.41 0.69 186. 53 6.50 0.67 7.28 3.23 0.21
11623/6 7.18 1. 33 3.79 0.66 3.39 0.66 198. 10 6. 84 0.59 7.84 3.17 0.21
11625/2 10. 90 2.23 6.53 1.08 5. 56 1. 06 129.10 2.50 0.88 1. 93 1. 45 0.27
11625/5 12.10 2.47 7.20 1.19 6.16 1.13 137.81 2.37 0.87 1.79 1. 26 0. 30
11625/6 10. 80 2.21 6.58 1.09 5.59 0.98 130. 28 2.53 0.97 1. 98 1. 39 0. 30
11626/4 6.41 0.96 2.81 0.41 2.38 0.32 313.83 12.68 0.48 20.11 3.86 0.18
11626/5 7.07 1. 37 4.21 0.69 4.61 0.67 211.23 7.05 0.65 6. 48 3.97 0.19
11632/2 2.61 0.55 1.81 0. 28 2.12 0. 36 128. 95 11. 09 0. 87 11.42 7.90 0.16
11632/3 2.10 0.38 1. 40 0.23 1.73 0. 30 124. 34 13. 36 0. 85 14. 35 9.31 0.15
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R A T R A (PAAS) BRI B8 4 (ES) Fidt
T (NASC) Hir 0 R BRKL B3 A1 AR i 1k 12 43 ith 2%
[t — 3 (Haskin et al. ,1966; McLenenan,1989);
KAa3e a1 on s & &5 I8, SREE =124, 34 X
10 °~128.95x 10 °, SLREE/SHREE=11. 09 ~
13. 36, R EH 5 + 40184 KB i, 0Eu=0. 85~0. 87,
THEBER EuR® . Mt oEZ o EL 2R E
ERIMAMIL AR A M afaKkanis
B ot & BB B . SREE = 338, 94 X 10°° ~
436.63%10 °,SLREE/SHREE=2. 88~4. 02,5Eu
=0.59~0.75,Eu i B & W W . L TR 5 B
XEMAML.
4.2 TEMEAMBRKFISE

& 1 Al AL, DN s R B s SIO, R
47.44% ~ 53. 30% . J& T 3 M 7 70 W5 A X
TiO, &8 (2.57% ~2.95%) s F 4 () AL O, Fll Fe, O
S oy 12, 35% ~ 12, 56% 15, 32% ~
19.13% ;MgO & Hhy 3. 94 % ~5. 42 %, AR &5 /N5
HA & K,000.49% ~2. 11%) F1 5 Na, O(1. 81%
~2.98Y0) FRAE , IF HAE &L K, O/Na, O<<1, Na, O/
Ca0=0.20~0. 43, FEH{E K 0. 33,CaO>MgO; &
M HURFIEAE (3R 2) IR 4 A0 22k (qz=9. 25
~—18.76) . #4E (t=—6.37~—15.01) .\ F 45 (c=
16.9~23.96) ,alk+c>al>alk, I B 1F 2 s
RFAIE

P B et TG 25 e 1 v o Ak 2k ) & (B Sa)
AT LLE /Nl A A AR ek A R RO B K

TEAILR(ThU %) Mmoot R (Nb, Ta 45) ,
1M Sr K. Zr %50 R AHX 5 #. AR THE 2R
(MORB)FHE , 5 & KK i s (TAB) A7 IR . S
FHRHARNZREMEICREA . Haodm A K
AR 5 450 AR AIE o ] B8 5 KR BE B 0 Ja Rl A7 G, 2 B
8 95 X AT RE AT R AR 19 PR N A RN Bl AR
MR Sr kA . ATRe S A KA AE A oG,
WAL A A Al AR B N B 5 i, 36 W] 8
o A T e i v AR R 2 3 K it M S TR AR R Y
A

RN A S AT L OT R A A R A R R W] (R
3 ML EF R, SREE=121. 31 X 10 ° ~
181.75 X 10 %,k 140. 05X 10 ° , 2 E/# + 4%
AR, 5 M+ & 4 Al 86. 84 X107 ° ~
133.51 X 10 ° Fll 34. 47 X 10 % ~48. 24 X 10 %,
SLREE/SHREE=2. 37~2.77,8Eu=0. 88~1.01,
BRORE 5 A B o A IE 20 T8 2 52 52 A s 4R Bt Mt
4 (K 5b) B B 1 Eu 53 R &R LURHE
A8 ER I B as mAE R .

5 JRAEWKE

WA A sk fb 7 o B 4 R 72 Je A LR AR (E
) 71 K] f# o (Simonen, 1953) , 2R A F IR E A TR
FERULRE — 0 BT RS X, AR S M R I5 A K
Wi X s (E 6a) 3 78 (Al+Fe+ Ti) — (Ca-+ Mg) H|
SR e CFAT R4 ,1987) AR T RUA Y 76 A B i
AW 2 b e X AR B 9 A R e X

o 0 e e e s s s e e s s s s s e S00——T—T T T T T T T T T T T T
() 1 R ]
100 . . ]
i c b s
= i | & C ]
iy ® i ]
~ i 4
g 10 3 E jug I )
e c ] el - -
L 1 <1
Rb Th K Nb Ce Nd Hf Sm Tb Ce Nd Sm Gd Dy Er Yb 4
L e T R B ol T v T T 2
Cs Ba U Ta La Sr P Zr Ti Y Lu La Pr Eu Tb Ho Tm Lu
Bl 5 7R B 7R By IR /0N i 2 20 730 eV 2 5 0 1t 2 A o b ik T 1] Ca 418 Sun et al. ,1989) FIER
L I bR E AL TR 1 E 43 il 2k (b
Fig. 5 The primitive mantle normalized trace element spider diagram(a after Sun et al. ,1989) and chondrite normalized

REE patterns(b) for metabasite from the Xiaomiao Formation in Hatu,east region of the East Kunlun orogenic belt
I—aRamNE 2—MNR S

1—Garnet amphibolite; 2—hornblende schist
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Fig. 6 Theprotoliths of metamorphic rocks from the Xiaomiao Formation in Hatu, east region of the
East Kunlun orogenic belt(Legend is the same as fig. 4,5)
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(b #& Irvine et al. ,1971) (E#|[H K 5)
Fig. 7 TAS diagram(after Le Maitre et al. ,1989)and AFM{(after Irvine et al. ,1971)diagram for metabasites from the

Xiaomiao Formation in Hatu,east region of the East Kunlun orogenic belt(Legend is the same as fig. 5)

([ 6b), LA_b WA (& il ¢ 4r 19 X 1) @) A2 T 25
IEAE A B EEAKEE T B MBS H0E T
S T AE AR S S R L B BT R A XS T R
RT AL Z A0, NIt X REE-La/Yb K ff fE 42
B b, DX 43 TE 8 Jo s R0 I AR BT CEAT A, 1987) [
i 10 ) 25 R (L 600, A8 DURR A IR T8 AP 5
FN AR 4 DR, T ROk, 25 X3, A DU R A
HEAKE S XA P, A8 St A 7 ARHR N A X

ST /N A AR SR A A L
TAS B @A FI0) B T — 1R FE 5 V& A L a2
DX LA D AR i 28 98 AR X JE T
FA R Rt D e AR R I K RE 2R
BRSO AFM B rf BE 5 3 3 B BE X
HR,

ZEERTR L NE AN EE N B R R RN K
IR A A I AR F M A LB AN W ARE A 4
G FRAE RS A MR Ak 2 R AR S R T N A A e

WA R E R R R D — BT e
AR VRO SEE RUE D R s e ek
JRCE s N RHR A IR A e D Ak A e T
PLPE LA A A R B /N A R s s
LAl Y8 18 8 D0 AR 2 e B K il s O 8 52 Jm W
KARABIR .
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TRREWRRFIESHEREZST

Nesbitt 55 (1982) B 545 th » Al LU A~ h A2 47
B CCTAD SR N BT IR DX A4 A 2 WAL TR BE o /DN e 21
A AR SE A T A7, 36~70. 49, F-39{H A 57. 42,
IR X IR XA L 48 s P U DX ] RE AL T
FEV B 5 0 A R O 3 9 Bl X CERKAR 35
2005) . BFFEIAN » LI A8 4R B ACV) AT LT 32 Jif
FTFAG T 204 e (9 S i o0 A A 40 50 240 6 JFS 2
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PEF A DAY -t T LU A 5 OB 4 18000 LA
H G ) W7 T AR W 0B T Y R R
(Van de Kamp et al., 1985; Cox et al., 1995;
Cullers et al. ,2000; Cullers, 2002 ; {4 3% & 45,2003 ;
RS, 20055 £ H 35 .2006,2009) /N 4
SERAREAN T 2. 11~ 1,42, {E N 1. 78, oy

*x 4

of the East Kunlun orogenic belt with the greywackes from different tectonic settings

FAG 3 95 5

WA IR T 1 RS o & A DB -
040+ B EE ECRR ARG, B/ i e LS TR T 2
TE T Bl H) 2 Y 1 TR

NS A A DU 24 5 A0 A 2 o3 5 A TR A 3
PR BE LR 20w 9 2 00 2 1 24 B 00 AH OB 4 Rt
(R 4D A TRl B AN R 5 9K LTS Sl i 2% 28

FREFEREANGEAETRREFTHUER S ETEARERFE RS

Table 4 Comparison the average chemical composition of the Xiaomiao Formation metasediments from east region

B3 KEE IR (n=T7) KB &I (n=9) EEEZ% (=1 BB bl % (n="T7) INEEH (n=12)
SiO; 58.83%1.6 70.6942.6 73.86744.0 81.9546.2 69. 07
TiO, 1.0620.2 0.6440.1 0.4640.1 0.49740.2 0.57
Al Oy 17.1141.7 14.0441.1 12.8942.1 8.41%£2.2 13.71
Fe, O 1.9540.5 1.4340.5 1.3020.5 1.324+1.2 2.42
FeO 5.5242.1 3.050. 4 1.5820.9 1.76%1.2 4.08
FRTE MnO 0.15 0.1 0.1 0.05 0.12
MgO 3.65%0.7 1.9740.5 1.2340.5 1.3940.8 1.88
CaO 5.83%1.3 2.6840.9 2.48%1.0 1.8942.3 1.38
Na, O 4.1020. 8 3.1240.4 2.77%£0.7 1.0742.6 3.36
K, O 1.6020. 6 1.8940.5 2.90%0.5 1.7140.6 2.38
P, 05 0.26240.1 0.160.1 0.09 0.12 0.08
K/Rb 578492 219428 189420 178420 159. 93
Rb/Sr 0.0520. 05 0.65240. 33 0.8940. 24 1.1940. 40 0.75
Ba/Rb 21.3%5.0 7.541.3 4.540.8 4.741.1 11.59
Ba/Sr 0.9540.6 3.554+1.4 3.840.7 4.741.3 5.02
Th 2.2740.7 1.11+1.1 18.84+3.0 16.7+3 14. 88
U 1.0940. 21 2.53%0. 24 3.90£0.5 3.202%0.8 2.96
Zr 96420 229427 179433 298480 155. 91
Nb 2.040. 4 8.540.8 10.74+1.4 7.941.9 23.82
Y 19.545.6 24.242.2 24.9%3.6 27.3%5.3 52. 83
MR TE Th/U 2.140.78 4. 6320, 45 4.840. 38 5.64-0. 67 5.48
Zr/Th 48.0£13.4 21.542.4 9.540.7 19.14£5.8 11.08
Zr/Y 5.67+21.94 9.6240.8 7.240. 4 12.444.0 4. 90
Nb/Y 0.1120.03 0.3620. 04 0.4370. 04 0.3020. 06 0.49
Nb 11.3642.9 20.8+1.6 25.443.4 29.025. 03 23. 82
\ 131440 89+13.7 4845, 9 3149.9 60.08
Cr 37413 5146.5 2644, 9 3948.5 32.50
Co 1846.3 1242.7 1041.7 52,4 11.58
Ni 1145.1 1342 1042.5 8+4.4 17.42
Ni/Co 0.6220. 16 1.2240. 25 1.0440. 19 1.4240.41 1.23
La 8+1.7 27445 37 39 49. 25
Ce 1943.7 5948.8 78 85 96. 84
Y REE 5810 146420 186 210 265. 91
i vy La/Yb 4.241.3 11.0+3.1 12.5 159 12.92
(La/Yb)y 2.840.9 7.542.5 8.5 10.8 8.79
LREE/HREE 3.840.9 7.74+1.7 9.1 8.5 7.49
Sk 1.0440. 11 0.79240.13 0.6 0.56 0. 66
) ok B Bhatia(1985) , Bhatia et al. ,(1986) 25’
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F s RN i A A U5 X A S R RESR IR T 24
IR 2 25 W R X, 3R W/ I 5 A8 T B e 9k
10 24 B 1 B 2 055 5 Tl 0 AR AE {5 Bhatia 4§
(1986) AN [F) 14 3 P4 58 2 1 5 a2 0 3 RRAE(BLAH HL 3K
ZER R (R ) A T 05 3l Bl 2 i gl Bl 2 R 2R 0
o 5 ORBE B IR LB AR AL, i e R A AR A
KRN FEZZ 3 T YR X A PR iR 4
b 11 A8 1 PR BT L R R TR X 2 B O K S A A
Bhatia 45 (1986) I\ A #8 J8 UL R A 1 F £ 00 K FR1E BE
AR 19 2 B 0 R AR 1) K b A 3 S R R X
B, /N2 Bhatia(1985) AN [ 4 3 15 5% 40
FHY 5 A o0 FRRAE X H R (R ), 5 K BE S IR
RUZRWD 5 WO 26 00T 42 5 07 B R Bl 300 % A b
s MBI S HCS Bl Bk 2 B 2 0 LB BT L R /N
Jii 2 AL UL P U5 X 8 B2 4R T 1 i 7 L IG5 45
B Fi L ICR Lo, 3R W) R R 38 6 58 6 Bl
FEHL K ) 24 A R B AT A

DURRE Ml 3R Ak 27 18053 2 DF 98 W i DX S AR L
FRIE Iz J5 2 B i o A8 45 5 2 b o ol AR 1 — A
B35 FR (Bhatia, 1983), #F 3¢ F ¥ (Cox et al.
1995; Girty et al. » 1996; 2% k #i %8, 2005) : K, O/
Al O5 AL Oy / TIO, %5 1 2K A6 27 45 b5 GE AR &7 19 ) 2
HE T A ) IR X AT /D i A K, O/AL O, A F
0.03~0. 26, F {4 0. 16, Al O, /TiO, A F 18. 92
~61.10,FI{E 29. 84, Cr/Zr<<1CE¥{H N 0. 29) .
PR EEE Rt KA SRS IR FERAK
Wi 4 f1 . Roser 28 (1988) M #% Ti, Al, Fe, Mg,
Ca,Na K (1% fk 9 15 57 11 F1 590 06 %5 1,40 51 ek 5L 2

SR

K
TR IX

%IJZIJ@ﬁz

CH 9 eK % 1 = — 1. 773TiO, + 0. 607Al, O, +
0.76TFe, O, — 1. 5MgO+ 0. 616Ca0O+ 0. 509Na, O
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Fig. 8 Provenance characteristics discrimination diagrams for metamorphic sedimentary rock from the Xiaomiao

Formation in Hatu, east region of the East Kunlun orogenic belt
(a after Roser et al. ,1988;b after Taylor et al. ,1985;c after Floyd et al. ,1987)
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o Eird )
1050 http://www. geojournals. cn/dzxb/ch/index. aspx 2014 4
10E ~ 1 T T 2 F
: e 5 i A 1 .
R 8t 1 o[ i
o 1L AP RN T A 4« 1_ K B
g w0 0| Sl 1%
5 \ +’ <\C‘5_ A T g 3
Mlo 1L N Bk Q 4+ { R
‘ \ o 7] 3+ i %'4
\ i | -5
y 2 ATNA2ZMCMPM %
' 1r .
01 (a) | | | | . Il Il -7 1 1 1 1 1 1
50 60 70 80 0.01 0.1 1 10 5-4-3-2-101 23435

B9 AREASAR B BN A A TURUS A 1 75 5 4 50 ) g
(a ## Roser et al. ,1986;b #i# McLennan et al. ,1993;c #i# Bhatia,1983)

Fig. 9 Tectonic setting discrimination diagrams for metamorphic sedimentary rocks from Xiaomiao Formation in Hatu, east

region of the East Kunlun orogenic belt(a after Roser et al. ,1986;b after McLennan et al. ,1993;c after Bhatia,1983)
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Fig. 10 Tectonic setting discrimination diagrams for metamorphic basic rocks from the Xiaomiao Formation in

Hatu.east region of the East Kunlun orogenic belt(a after Cababis et al. ,1989;b after Wang Yunliang et al. ,2001)
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Abstract

The Xiaomiao Formation is a set of Mesoproterozoic amphibolite facies metamorphic strata, which are
an important part of Precambrian basement exposed in the East Kunlun orogenic belt. The detailed field
geological mapping and petrologic studies show that the Xiaomiao Formation is mainly composed of felsic
metamorphic rocks,which can be subdivided into four units:quartzite unit, Al-rich gneiss unit,felsic gneiss
unit and quartzite-arkose-quartzite unit. Minor basic metamorphic rocks are also included in the felsic
metamorphic rocks. Petrologic and geochemical characteristics indicate that the protoliths of quartz-schist
and Al-rich gneiss are pelitic rocks,and the protoliths of quartzite and arkose-quartzite are sandstones or
greywackes or silicalites,and the protolith of amphibolite is tholeiite. The provenance of metasediment is
characterized by mid-low weathering degree which belongs to the cold or drought zone(maybe tectonically
active region). The provenance rocks are dominatly felsic rocks bearing few alkali-feldspar,and possiblely
some basic volcanic rock. Taking all factors into account, the metasediment from the Xiaomiao Formation
was formed in intra-continental extensional taphrogenic trough or rift basin,and the metabasite was formed
in a continental rift environment during initial or late period, which suggested that the Xiaomiao Formation

was formed in intra-continental rift environment.

Key words: cast region of the East Kunlun; Xiaomiao Formation; metamorphic rock series; geochem-

istry; protolith reconstruction;tectonic setting



