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Abstract: The Taxkorgan large—scale iron metallogenic belt is located in the western part of Kunlun orogenic belt. Research on
metamorphic rocks shows that the protolith of the iron—bearing strata is a assemblage of bimodal volcanic rocks— clastic rocks—
carbonate rocks formation. The strata have undergone widespread greenschist facies metamorphism and multi— superimposed
deformation. The meta—andesite in Laobing area yielded an U—Pb ziron age of (603+10) Ma, suggesting that the eruption age of
volcanic rocks is early Sinian. Combined with other age data available, the authors redefined the iron—bearing strata as “Sinian—

Cambrian Terreneuvian Maeryang Formation” (Z€,m.), which doesn’ t belong to the previously defined “Paleoproterozoic
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Bulunkuole Group”. The formation of the bimodal volcanic rocks proved that there was an extensional tectonic event in Taxkorgan

area from Sinian to early Cambrian. Discrimination of tectonic setting on the metamorphic volcano—sedimentary formation indicates

that the iron— bearing strata were formed in the continental margin rift. The gypsum (Ba)— iron formation was the volcano—

sedimentary response to the changes of “Marinoan Snowball Earth”’ system after late Neoproterozoic glacial event.
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margin rift; Marinoan Snowball
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Fig.1 Tectonic units and geological sketch map of Maeryang in western Kunlun orogenic belt
a—Division of tectonic units in the western Kunlun orogenic belt; b—Geological sketch map of Maeryang
a: TRMB—Tarim plate; WKLS—western Kunlun orogenic belt; KKLS—Karakorun orogenic belt; TSHT—Tianshuihai terrane; BYF—Bayankela fault—

folded belt; SQT— Qiangtang terrane; F,— Kongur— Kegang fault; F,— Kangkir— Jingyuhu fault; F;— Dahongliutan fault; F,— Karakorun fault;
b: 1—Quaternary; 2—Upper Carboniferous—Lower Permian Tegeinaiqikedaban Formation; 3—Lower Carboniferous; 4—Lower Silurian Wenquangou
Formation; 5— Sinian—Cambrian Terreneuvian Maeryang Formation 3rd lithologic member ; 6— Sinian—Cambrian Terreneuvian Maeryang
Formation 2nd lithologic member; 7—Sinian—Cambrian Terreneuvian Maeryang Formation 1st lithologic member; 8—Paleoproterozoic Wuguliyate
Formation 1st lithologic member; 9— Paleoproterozoic Wuguliyate Formation 2nd lithologic member; 10— Paleoproterozoic Waqia Formation;
11— Oligocene granodiorite; 12— Late Triassic monzogranite; 13— Early Carboniferous plagiogranite; 14— Cambrian series 2 Monzogranite;
15— Cambrian series 2 granodiorite; 16— Cambrian Furongian gabbro; 17— Marble; 18— Magnetite ore; 19— Ductile fault; 20— Gneissosity;
21-Schistosity; 22—Age of zircon
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Fig. 2 Geological section of iron—bearing strata in Maeryang area
1—Sinian—Cambrian Terreneuvian Maeryang Formation 1st lithologic member; 2—Sinian—Cambrian Terreneuvian Maeryang Formation 2nd
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lithologic member; 3—Sinian—Cambrian Terreneuvian Maeryang Formation 3rd lithologic member; 4—Paleoproterozoic Wuguliyate Formation 1st
lithologic member; 5—Oligocene granodiorite; 6—Biotite quartz schist; 7—Plagioclase biotite quartz schist; 8—Garnet biotite quartz schist; 9—Biotite
plagioclase leptynite; 10—Plagioclase leptite; 11—Amphibolite schist; 12—Garnet Amphibolite; 13—Marble; 14—Magnetite ore; 15—Medium coarse—

grained granodiorite; 16—Brittle fault; 17—Ductile fault
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Fig. 3 Field and microscopic features of iron—bearing strata in Maeryang area
a—Interbedded amphibolite schist and leptite; b—Recumbent fold of marble; ¢, d—Outcrop and microscopic features of meta—andesite;

e—Microphotograph of plagioclase phenocryst from Plagioclase leptite; f—Microphotograph of gypsum—iron formation;
Gp—Gypsum; PI—Pagioclase ; Mt—Magnetite ; Qz—Qzartz
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Table 1 Major elements (%) and trace elements (10°) compositions of metamorphic rocks in the Maeryang Formation

A mgmapgs BEEAE B AR KA L Rk
P 102/7 108/48 173/14 187/74 111/78 116/119 187/78 2026/1 110/65 125/34 127/45 129/60

SiO, 67.79 63.87 74.14  72.69 7341 69.16
TiO, 0.69 0.79 0.55 0.73 1.09 1.58 1.61 0.73 0.37 0.4 0.37 0.53
AlO; 15.64 1491 10.62 14.25 14.28 16.44 15 14.51 13.67 13.11 1321 143
Fe,0; 1.58 3.84 1.18 0.63 2.99 24 3.64 0.71 0.86 2.95 2.36 1.77
FeO 3.6 2.7 1.07 4 6.7 6.35 8.55 6.25 1.4 1.5 1.03 1.7
MnO 0.04 0.41 0.02 0.06 0.19 0.17 0.1 0.07 0.04 0.04 0.03 0.07
MgO 3.04 1.25 1.38 2.68 6.03 3.85 6.58 2.56 0.98 0.87 1.08 2.05
CaO 2.89 2.86 1.2 2.46 6.67 7.82 4.25 2.21 2.16 1.38 0.39 2.47
Na,O 3.67 2.54 2.92 3.52 3.23 3.39 4.07 2.03 4.44 59 6.63 6.66
K,O 2.82 4.28 2.41 2.2 3.09 1.08 2.86 49 0.84 0.22 0.16 0.13
P,O; 0.16 0.21 0.19 0.19 0.22 0.28 0.25 0.22 0.08 0.1 0.07 0.02
H,O" 1.4 1.39 1.09 1.23 1.37 1.23 1.61 1.17 0.65 0.48 0.88 0.63
CO, 0.56 0.05 0.29 0.06 1.61 0.1 0.06 0.37 0.16 0.14 0.08 0.34
LOI 1.59 1.22 1.26 0.86 2.32 0.66 0.74 0.88 0.72 0.54 1.04 0.82
Total 99.36 9942 99.71 99.37 99.03 99.1 98.86 98.94 99.69 99.71 99.78 99.69
Rb 131.1 112.5 72.08 99.51 4997 22.55 106.95 181.7 18.79 3.42 1.71 1.09
Sr 152.25 1232 86.9 269.47 287.25 362.1 134.6 94.07 190.25 57.48 22.13 52.17
Ba 1002.4 1408.2 587.9 4334 665.4 244.6 427.5 1958 2263 87.1 9.2 18.53
Th 4.84 3.34 541 13.06 4.41 3.23 2.47 11.23 3.45 6.03 5.58 6.36
U 0.48 1.74 0.86 2.64 0.42 0.86 0.83 1.77 0.9 0.53 0.64 0.64
Nb 12.61 4.62 9.22 10.86 7.84 7.79 6.31 9.54 2.66 6.02 3.59 49
Ta 0.69 0.38 0.54 1.24 0.45 0.93 0.55 0.65 0.13 0.39 0.29 0.48
Zr 1134 121.8 284.7 194.78 124.7 1309 141.62 179.1 184 1444 155.8 1439
Hf 3.38 2.76 7.22 4.65 3.12 3.83 2.99 4.1 4.81 4.63 4.72 4.18
Ni 5221 6.29 12.43 34.27 16.9 13.23 32.37 65.4 2.31 2.75 2.55 1.84
Co 8.21 59.36 16.41 24.68 15.79 3.23 3.28 1.46 3.37
Cr 71.97 7.12 23.95 59.63 44,13 50.45 57.81 94.97 3.36 7.63 9.71 7.36
Vv 99.77 128.34 49.51 94.09 201.2 218.36 244.86 154.6 4147 63.64 4623 9531
Sc 13.29 19.89 5091 14.59 2333 24.26 40.92 15.08 12.2 1459 11.34 20.77
Cs 5.85 2.35 1.86 343 1.96 0.75 2.53 7.42 0.29 0.23 1.19 0.05
La 1249 17.79 20.82 36.74 19.78 19.14 16.62 24.6 1471 14.08 16.72 15.55
Ce 2393 40.02 38.14 70.74 40.07 39.67 31.11 54.7 27.88 25.67 28.85 28.77
Pr 2.95 5.52 4.59 8.16 5.17 5.46 4.21 7.54 3.59 3.62 3.65 3.78
Nd 10.87 22.88 18.17 32.31 20.06 22.53 19.38 29.01 13.75 15.07 13.2 15.54
Sm 2.25 5.58 4.06 6.65 4.5 5.51 545 6.06 3.16 4.17 2.46 4.18
Eu 0.59 1.53 1.19 1.49 1.18 1.69 1.95 1.28 0.92 0.95 0.45 0.82
Gd 2.17 6.07 4.68 6.71 4.4 5.56 6.49 5.41 3.16 4.29 2.22 4.29
Tb 0.33 1.01 0.76 0.92 0.73 0.94 1.13 0.85 0.52 0.79 0.4 0.74
Dy 1.94 6 4.61 4.55 4.62 5.82 7 4.68 3.01 5.42 2.64 4.63
Ho 0.38 1.18 1.01 0.87 0.96 1.16 1.55 0.9 0.58 1.16 0.58 0.96
Er 1.04 3.15 2.75 2.37 2.78 3.22 4.39 2.29 1.61 3.5 1.73 2.77
Tm 0.14 0.44 0.42 0.37 0.43 0.48 0.68 0.31 0.23 0.59 0.27 0.43
Yb 0.79 2.56 2.61 2.5 2.64 2.92 4.42 1.66 1.37 3.6 1.69 2.60
Lu 0.11 0.41 0.37 0.39 0.42 0.46 0.66 0.22 0.21 0.58 0.26 0.42
Y 9.83 34.12 26.08 22.22 2479  30.98 40.36 24.41 16.15 33.61 16.7 27.31
>REE 5998 114.14 104.18 174.77 107.74 114.56 105.04 139.51 74.7 83.49 75.12 8548
(La/Yb)y 10.66 4.69 5.38 991 5.05 4.42 2.54 9.99 7.24 2.64 6.67 4.03
oEu 0.81 0.8 0.83 0.68 0.8 0.92 1 0.81 0.88 0.68 0.58 0.59
oCe 0.92 0.97 0.9 0.94 0.93 0.92 0.87 0.92 0.9 0.85 0.85 0.88
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R BARF AR EREZERELR, X
REE=59.98x10~174.77x10 *,"F-H¥J{H 4 113.27x10°°,
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i+ & B . Sm/Nd {H=0.21 ~0.24, J& T-J5 [ 5¢
JEAE A DA A5 P TBUA VI B (<0.3) Z N (48)
P ,2016).

BHE AN R A B B B W (X REE=
105.04x10°~114.56x107°), F-H{E 4 109.11x 10, B
BT RINERE P E LR A L S m P E
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T B B bR AL B 2 S R S A
1, 5 E-~MORB Fi + JC 2 BRI A1 AR EAL L 7 Hh 28
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e, HA KSR 27 + A ARS8 (2 REE=
74.70x10°~85.48x10°°), F-H4{H Ky 79.70x 10°°, B fA
WA = 5 2 R R OT R S A o 63.56 %10~
68.64 x 10" ° 1 9.53 x 10" ~19.35x 10" °, ¥, LREE/
Y HREE=3.28~6.86, % . B 1- /BB W] i 5 6Eu=
0.85~0.90, S /R &2 55 1) Bu 7524 F 0 2 BRoRE B
bR 2 250 T AR B A Y, AT 43
HI= 5 OIB .E-MORB A AL,

323 MELE
P 28 1 50808 R0 0 b s o o £ ik 19X 7 4 P&

(E 4byrT s, (RHO A = A 9E A7 Rb . Ba  Th U 5§
KETFHRATEBNEE, S5 ITE Nb Ta St 55
AR R 54t Horp Rb & 528 72.08%107°~131.10%
107, Ba & 4 433.40% 10 °~1002.40x10°°, Sr & & Ky
86.90x10°~ 269.47x10°, &k L&, (FHOB = A
e F e G E S Kl 5E S Y AR, Th U,
Nb . Ta ., SrAHXS Kbt T HbFEms A 7451, F B2 0]
BEACIE Tk B3, Rb/Sr HUE=0.83~ 0.91(BRFE
il 173/14 4 0.37 58, 516 s KBl i R ib 78 (0.89+
0.24)4H3T ; Ba/Sr=1.61~11.43 , 2L IR BE K ; 2375
JCR(HFSE)WIND Ta.Y S0 A K, Bk L
JCR MR Ak 2= M AR, 32 AR Bt i AR SRR F Y
SRS K, H Ze/HE FE AR (33.55~44.13) 4 F K il 1
IR D 5 LUAE (43301 R 35.3 1 45.7) Z ], I K
TG B R i A shih 2% LUAE (539000 26.3 .29.5)
(Bahatia, 1983),

RHE AN R e B R M b Tk X e el (P
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La B 5 451, Ti S &0 5 . T R IR IR AR
HEAL IR 9] (8] 244281 T OIB, {U Nb  Ta AHR 4 75
1. H B 0 & Ni(16.9 x 107 °~32.37x 10" °) F Cr
(44.13x107°~57.81x 10" ) BIK T K 51| JF by 75 2K 1 =
% B (Ni=250.00 x 10° °, Cr=300.00 x 10 °)
(Wendlandt et al., 1995), & B 2 5% 5 3¢ L v 1k o
PR A R K A M A VA (R4 Ao R

R il 2026/1 K55 A 85 2 1 A e A AR T 3
KETFRA TR NI , AR KSR S K
FoEATLR T AL IA—, M mmT R oA
16 S G R M s — B ARtk 3 (1R 4f) |, AR SC
S iR FL T RE fh 2026/1 K T35 41 J0 R W RRIE A
IREFIAVETEIR . PR AR K b AR L 53 1] B 7s
KT kL ‘A LILIE 3228 L) Th 59 A 6 5 48 4R 1E
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Fig.4 Chondrite—normalized REE patterns (a, c, €) and trace element spider diagram (b, d, f) of metamorphic rocks in the Maeryang
Formation (chondrite data for Normalization and values of primitive mantle after Sun S S and McDonough, 1989, values of Ocean
ridge granites after Pearce et al., 1984)
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Fig. 5 CL image (a) of zircons and LA—ICP—MS U—Pb concordia diagram (b, ¢) of meta—andesite in the Maeryang Formation
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R2 GDRESETZILE(TW2026/1) LA-ICP-MS $7 U-Pb B Z it 45 5
Table 2 LA-ICP—MS zircon U—Pb isotope data of meta—andesite (TW2026/1) in the Maeryang Formation

i R0 WU [Ffr 3% A KM FE/Ma

7 Th U *"Pb/**Pb lo *Pb/*U lo Pb/AU lo Pb/Pb 1o *Pb/PU 1o *Pb/*U lo
05 79 13434 0.59 0.06023 0.00194 0.78389 0.02422 0.0944 0.00134 612 42 588 14 582 8
12 107.3 206.57 0.52 0.06037 0.00183 0.81498 0.02381 0.09794 0.00132 617 40 605 13 602 8
15 1709 186.73 0.92 0.05976 0.00251 0.79374 0.03206 0.09635 0.00162 595 58 593 18 593 10
17 2638 6221 042 0.06174 0.00188 0.84804 0.02475 0.09963 0.0014 665 39 624 14 612 8
18 109.34 147.84 0.74 0.06409 0.00186 0.88869 0.02477 0.10059 0.0014 745 36 646 13 618 8
22 64.66 102.17 0.63 0.06491 0.0023 0.84808 0.02897 0.09476 0.00144 771 46 624 16 584 8
25 1278 1079 1.18 0.0631  0.0019 009113 0.0303 0.1008 0.0015 722 58.3 658 16.1 619 8.9
30 304 463 0.66 0.0638 0.0020 0.9412 0.0301 0.1041 0.0017 744 324 674 15.7 638 9.7
36 250 289  0.87 0.0576  0.0021  0.7757  0.0275  0.0953  0.0014 517 78.5 583 15.7 587 8.2
61 235 267  0.88 0.0582  0.0023  0.7696  0.0319  0.0942  0.0014 539 85.2 580 18.3 580 8.5
65 104 142 0.73  0.0628 0.0029 0.9033  0.0398 0.1046  0.0019 702 100.0 654 21.2 641 11.4
70 1191 604 1.97  0.0607  0.0022  0.7909  0.0290  0.0927  0.0014 632 77.8 592 16.4 571 8.3
71 343 729 047 0.0611 0.0019 0.8856  0.0278  0.1033  0.0015 643 66.7 644 15.0 634 8.7
72 952 236 040 0.0649 0.0028 09217 0.0380 0.1026  0.0018 770 90.7 663 20.1 630 10.7
73 80.7 163 0.49 0.0636 0.0030 0.8700  0.0394  0.0985  0.0018 728 100.0 636 21.4 605 10.8
74 354 424 0.83 0.0584 0.0021 0.8171  0.0275 0.0998  0.0014 546 86.1 606 15.4 613 8.3
79 718 149 0.48 0.0580 0.0029 0.7797 0.0346  0.0964  0.0018 528 111 585 19.8 593 10.8
83 571 771 0.74 0.0580 0.0016 0.7879  0.0206  0.0958  0.0012 532 56.5 590 11.7 589 6.8

(RHC) 2 = Bl 0 A e v 5 K (1K 6ayh
A 3R TR AT 5 K LA o SRR I ()82
e X, TR Vs A X 7E ALOs—(Na:,0+K,0)
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T2 HUURUA BRRIE, JRA LD A 2R 0TBUAE o 32
FEEA — R KA oy . RIS A
2700 34) 531 (&1 it (1] 7a) Fll La/Th—Hf 30 591 & (& 7b)%f H
A RV IR T, B R A5 SRR D 2
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FEVU SR i L 2 RHR A TN R a ds A K ILEE
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W H A 3t Kl

B R 7E VY 5 R L (18] 62) K 43 7F
KA B AR T R 5 X, 6 AR 2 X R i T
e A si {8 T BOL RS IE A B, HAA
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DA R A TR gt (] 6b) I 4BV A Er I i X M ABIX
DF {H K 53K T 0(BR#E i 2026/1 /N T 041, ik
FRIE 2R B K B b5 T s B2 K Ols . i 28A
AZ5REKMNRAREARFRETRER™ W, S0,
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FAIN (B PHAE,2014) kTR A RH Rk (R
Ao —mR KL ) B A U—Pb 4R #%(537.2+6.4)
Ma(FSAF K 55,2016) o TASURAE I R i Hb 25—
F BB ARH AR (U B A e AR AR 22 1L
PR B AT U—Pb 4E#4(603£10) Ma # 1, 45—

BOE S A L B s HARPIA—F B I KA
R4 U-Pb AR AT 1{E(514.0£9.3) Ma
(FCRR) IR T oa RIVTURIAUA
e TrhgEatt . LKA K2 ERZAE TR E
a5 2 IR BN G H IR R E R
HR—IERRAF 25 R E 4 (Z€m).
4.3 MIEINE

RS BT RIS X R A A — A
PSS QIR AE =g SR W e 5= W I I P TE 1A S
RS 5T 8, Al T R RS RV B 15 |
T B ORI B R Rl 2 9IS 2 55 2 RO [R] 1Y
KT B (IS, 2000), BFFERM, 165 A
A7 R 3B 3R AL 2 R I T B S R XA A e IR T
b ik 72 Y ) 2, A8 PR AR A AT R R B I I R
(Frost et al., 2001), 1M Z #5074 [ HbER Ak 22 20 ioor
71N B 0 e 9 XA S b IR T g 3 B 5 ELAT LA
ARAf P4 +8 7~ 2 X (Li Xianhua et al., 2002),

W58 DO A K L B B IR 1) Daly 557 [8]
Wr, ke = 2 1L B A, BT AR T L2 1L S 2K
R I R AR ) Bl 2 5 2R IR, B AR AT D HRRR IS 3l R b
NG . B IRVE A 4 N = A i B v T
WA 4 LA ALOs I 185 1) TiO, MM PO I 45 P 5
2 (R BB 19 KO TiO, | P.Os FlE A 1Y
ALO, 7 B, LREE 38 21 & ) A IX 51 (Gill, 1981;
Brouxel et al., 1987; Geist et al., 1995),

RHCAA N R TIO, & 8 i K T Bl XA (2
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Table 3 The U-Pb age of zircons in the rocks previously defined as “bulunkuole Group”
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Fig. 8 Zr—Zr/Y diagram (a,after Pearce, 1982), Ta/Hf—Th/Hf diagram (b,after Wang Yunliang et al., 2001) and Ti/100—Zr-3Y
diagram (c,after Pearce and Cann, 1973) of amphibolite schist in the Maeryang Formation
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Fig. 10 K,O/Na,0—SiO, diagram (a,after Roser and Korsch, 1986), Th—Sc—Zr/10 diagram (b,after Bhatia and Crook, 1986),
La—Th—Sc diagram (c,after Bhatia and Crook, 1986) and ICV—CIA diagram (d,after Wang Renmin et al., 1987) of felsic schist in
the Maeryang Formation

710 Ti/100-Zr—3Y =1 B (& 9¢) I, #HE A A
A B VR AN AERR ) B IV B R X,
AT S S T AR RN N L RA I RRE . 25
RARFAE 165 78 IR P A AL N OBLe =X L T RE
TR AT, A2 ks ks EE£1
o7 5 S R XRRAE

[FIB, f8 J DURR A 0 S5 4 B P D s i U
AR M # & P4 3% (Bhatia and Crook, 1986;
McLennan and Taylor, 1991). /Ry A K50 A
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Fig. 9 Rb—Sr diagram (a after Condie and Been, 2006) and Zr/Y—Zr diagram (b after Wang Yunliang et al., 2015) of amphibolite
schist in the Maeryang Formation
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