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Abstract: Amphibolite is distributed sporadically in Paxialayidang area on the southern margin of Altun terrain. The amphibolite is

ellipsoidal or lenticular in shape and is wrapped by marble of Altun terrain. In this paper, the authors studied petrology,
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geochronology and geochemistry of the amphibolites. LA—ICPMS zircon U—Pb dating yielded ages of (432.5+5) Ma and (857.4+
7.1) Ma for metamorphic event and protolith respectively, and shows that the protolith was formed during Neoproterozoic
Qingbaikou period. Amphibolite is slightly enriched in REE, and shows unnoticeable fractionation between light rare earth elements
(LREE) and heavy rare earth elements (LREE) and the signatures of subduction zone basalt. The primary magma originated from an
enriched mantle source, which was formed by the recirculation of subducted slab, and was modified by fluid or melt subsequently.
Combined with the evolution of regional tectonic, the authors hold that the protolith of amphibolite was formed in an incipient
continental rift and was a transitional type formed during the transition from continental extension to continental rift. The younger
age of (432.5+5) Ma represents the time of metamorphic event, which was caused by the detachment of continental lower crust
during Early Silurian. In this paper, the authors provide new geochronological and geochemical evidence about basic magmatic

activity during middle—late stage of Neoproterozoicin on the southern margin of Altun terrain. The basic magmatic activity was the

response to the Rodinia supercontinent breakup on the southern margin of Altun terrain.
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Fig.1 Simplified geological map of the study area and sampling sites
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Il —Milanhe—Jinyanshan plot; IV —Subduction collision complex zone of southern Altyn; 1—Quaternary; 2—Youshashan Formation;
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Table 2 Major (%) and trace elements (10°) concentrations of the amphibolite in Paxialayidang area

it D7502-1 D7502-2 D7502-3  D7506-1 D7506-2 D7506-3 boxis D7502-1 D7502-2 D7502-3  D7506-1 D7506-2 D7506-3
i H AHCHIN EE] GASEES
SiO, 4923 47.56 47.42 4821 46.61 46.5 Ta 1.03 0.93 0.72 1.14 0.76 0.56
TiO, 0.91 1.17 1.06 1.17 1.02 1.01 zr 66.80 95.50 87.00 72.50 83.70 87.00
ALO; 14.81 1529 15.64 14.08 1552 17.34 Hf 0.93 0.52 0.61 0.54 0.60 0.56
Fey O3 1.40 4.78 5.00 4.57 5.78 7.04 La 122 11.2 11.1 8.37 10.2 18.0
FeO 9.67 6.1 5.32 7.43 4.55 3.87 Ce 221 220 20.4 154 18.4 29.8
MnO 0.38 0.17 0.18 0.19 0.17 0.21 Pr 276 2.65 2.67 2.08 2.45 3.46
MgO 8.83 8.42 6.43 721 5.85 478 Nd 12.5 13.1 13.0 10.8 11.6 17.0
CaO 11.92 10.12 12.68 11.2 13.67 149 Sm 3.14 3.39 3.19 2.68 2.96 397
Na,O 0.47 292 271 1.39 2.76 217 Eu 0.84 1.04 0.90 0.92 0.88 1.93
K,O 0.41 0.24 0.28 1.37 0.45 0.28 Gd 3.35 3.71 3.46 3.51 3.70 471
P,0s 0.1 0.13 0.12 0.08 0.09 0.11 Tb 0.53 0.64 0.60 0.54 0.54 0.71
Loi 0.62 228 229 1.96 2.82 1.22 Dy 3.67 4.40 424 4.01 4.01 4.95
Tol 98.75 99.18 99.13 98.86 99.29 99.43 Ho 0.64 0.82 0.74 0.75 0.72 0.85
Cr 587.20 45220  367.40 21790  369.90  334.10 Er 2.06 2.50 2.36 242 2.26 271
Co 52.70 40.60 36.10 47.40 37.60 27.40 Tm 0.28 0.32 0.28 0.32 0.29 0.33
Cu 13.90 38.50 43.60 153.20 37.20 31.30 Yb 1.79 2.10 1.99 225 2.01 220
Zn 142.80 92.40 77.50 90.50 70.00 64.30 Lu 0.28 0.29 0.27 0.28 0.24 0.32
Ni 125.00 76.20 65.50 84.60 71.00 56.40 Y 21.3 26.1 25.0 238 238 293
K 3404 1992 2324 11373 3736 2324 ~REE 66.14 68.16 65.20 54.33 60.26 90.94
Rb 10.00 5.80 6.70 30.80 9.70 5.90 6Eu 0.79 0.89 0.82 0.92 0.81 1.36
Cs 10.10 217 1.02 5.07 1.39 1.89 oCe 0.88 0.94 0.88 0.87 0.86 0.85
Sr 22290 12330 15240 110.00  263.00 33520 Fe” 10.93 10.40 9.82 11.54 9.75 10.20
Ba 39.70 58.10 69.90 207.20 114.30 74.10 Fe,O5" 12.1 11.6 10.9 12.8 10.8 1.3
Th 7.16 4.76 4.00 4.11 4.52 492 Mg’ 62.9 629 579 56.7 55.7 49.6
U 0.83 0.69 0.87 1.41 0.95 0.84 (La/Yb) x 4.60 3.60 3.76 2.51 3.42 5.52
\% 257.10 23930 24250 283.60 24430  222.80 (La/Sm) n 2.44 2.08 2.19 1.96 217 2.85
Nb 8.70 7.94 24.50 7.21 7.36 5.20 (Gd/Yb) N 1.51 1.43 1.40 1.26 1.49 1.73

4.2 WL ICEFFIE

FES AR 1 S (SREE) WA, /T 54.33x10 °~
68.16x10°°,(La/Yb)y FLIH FZA T 2.51~3.60, 2 HHi
TSR, (La/Sm)s FUAEA T 1.96~2.85,(Gd/Yb)x
FE(E AT T 1.26~1.73, SEu {H2E fL A T 0.79~0.92, 15
BH J5 e 76 T8 Gt i v TG B 0 R A 0 B 4 A
HH®, H 8Ce=0.85~0.94 , FF ity A7 18 52 WA b 1 451k
YER . FEBRRL A AR AL o L, SR B8 A 1
55 5 GBI 3 BRSBTS B o
Z A (E-MORB) FI¥: 5 2 U5 (OIB) Z [H], B it
ANFEF TR 0 T B S 2R A S
PR TR RA R F I G KA LR a7 RHK
AN - BE B AR L
4.3 WHETEIHFE

FES P K . Rb.Cs.Sr.Ba%5: KB TR LR %
F 5 WA S e 25 5y R A RS, & i ARk

R BT LATERR AL T Te 2 Rk N ] AR o
IR G X ETEE , R 2 A 5—b ] LI
Nb & 5 K40 8 AE 5.20x 10 °~8.70x 10 ° (S
7.28x10°°),Ta=0.56x10"~1.14x 10" (-} 0.86x10°%),
FHXFF E-MORB(Nb , Ta 435I >4 8.30x 10 °Fll 0.47
10°) B i A 5 . [T DIE 28 319 Pb
AR RIHE 5 5, Tl o 22k D ] A REAE 5 5 I
PE% (Nb . Ta Zr HE 55 EHA W] W00 771 25 ) A A IZ
it B 5 OIB M LA (Nb Ta Ti IE ) i & A
[] 20 7 ik X LA S T 5L BB s - Bl S 5
BRIEM H R R KA RRAERT,

5 1 ®

5.1 HiEEImE
FE i B Mg 284k 0 BB TE 49.6~62.9, Y/ F R A=
2T A AR TR (249 70) 29, 2 B 55 7 TF ot
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Fig. 4 TAS diagram (a) and Nb/Y versus Zr/TiO, diagram of the Plagioclase amphibolites (b)

Ir—Irvine dividing line, The upper part is alkaline and the lower is sub—alkaline; 1—Olivine gabbro; 2a—Alkaline gabbro; 2b—Sub—alkaline gabbro;
3—Gabbro—diorite; 4—Diorite; 5—Granodiorite; 6—Granite; 7—Quartzolite; 8—Monzogabbro; 9—Monzodiorite; 10—Monzonite; 11—Adamellite;
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Fig. 5 Chondrite—normalized REE patterns (a) and primitive—mantle—normalized trace element diagram (b)**
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Fig.6 Immobile trace element tectonic discrimination diagrams of plagioclase amphibolite
a— Cr—Y tectonic discrimination diagrams for the basalt; VAB—Volcanic arc basalts; WPB—Intraplate basalt; MORB—Mid ocean
ridge basalt; b—Zr—Zr/Y, IAB=Island arc basalts; WPB—Intraplate basalt; MORB—Mid ocean ridge basalt; c—Nb/Zr—Th/Zr.
A—Margin of divergent ocean; B,—Island arc of continental margin; B,—Volcanic arc of continental margin; C—Oceanic intraplate;

D,—Continental rift; D,—Tentional zone; D;—Collision zone of two continental plates; E—Mantle plume
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