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Internal structure of deeply subducted accretionary complex in southwestern
Tianshan: Implications from the Muzhaerte section

JIANG Xue-wei and LU Zeng
(The Key Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Sciences, Peking University,
Beijing 100871, China)

Abstract: The southwestern Tianshan high- and ultrahigh-pressure metamorphic belt is a rare example of metamor-
phosed accretionary mélange exhumed from great depths, as a result of the closure of the paleo-Tianshan Ocean.
The internal structure of the subduction complex is still controversial. Taking a ~4 km-long N-S cross section in the
Muzaerte area as an example, this paper summarizes the field occurrences, mineralogy and metamorphic evolution
of the southwestern Tianshan high- and ultrahigh-pressure metamorphic belt. These studies suggest that there expose
two types (i.e., UHP and HP) of lawsonite eclogites, but most of them were strongly retrogressed and deformed at
blueschist- and greenschist-facies conditions. These metabasic rocks constitute two eclogite belts, including northern

and southern, that are separated by a fault. The Muzhaerte UHP lawsonite eclogites and their host rocks experienced
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similar peak metamorphism, constituting the western termination of the UHP metamorphic belt of southwestern Tian-

shan. Compared with the eastern Akeyazi UHP eclogites, they are different in terms of deformation features, rock

assemblages and metamorphic experiences, probably indicating that deeply subducted slab occurred different meta-

morphic and transform evolution along-strike variations of tectonometamorphic processes during exhumation. These

results are fundamental to unravel the metamorphic evolution of subducted accretionary mélange and related geody-

namics during slab subduction and uplift.

Key words: UHP subducted mélange; metamorphic p-T structure; lawsonite eclogites; Muzhaerte; southwestern

Tianshan
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Fig. 1 Simplified geological map of the HP-UHP metamorphic belt of southwestern Tianshan (a) and the Muzhaerte section (b)
( modified after Lii et al. , 2019b)
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Fig. 2 Field occurrences of representative rock types of the Muzhaerte section
a—BBURHTEEIE S GBS IEHFI0) 5 b—H 2R A =8 A RIS GBS R H0) 5 o— RER IR AL BURIE A (R JR5IT) 5
d—IL BB AR H TR A (R R HOD)
a—lens-shaped fresh eclogite (UHP unit) ; b—interlayered phengite schist and marble ( UHP unit) ; c—greenish retrograde eclogite
(HP unit) ; d—vertical and strongly sheared phengite schist with quartz bands ( HP unit)
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Fig. 3 Typical textures of relatively fresh samples from the Muzhaerte section
a—MHEA (DL, HRRI0) ; b—4 B R A (IEAXOE, BRRHI0) ; c—HINA A (L, BIRHI0) ; d—=thha (B t, &
JERIT) 3 Grt— AT Omp—Ei5A 5 GI—E NG ; Ph—ZREH &bk Pe—tH BB Cal—Jrffifr; Chl—&RA ; Qu—Ade; Tm—H
115 Ep—&k5i £
a—eclogite ( plane-polarized light, UHP unit) ; b—calcschist (crossed polarizer, UHP unit) ; c—glaucophane schist ( plane-polarized light, HP unit) ;
d—phengite schist ( plane-polarized light, HP unit) ; Grt—garnet; Omp—omphacite; Gl—glaucophane; Ph—phengite; Pg—paragonite ;
Cal—calcite; Chl—chlorite; Qz—quartz; Tin—titanite; Ep—epidote
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Fig. 4 Compositional variations diagram of garnet from two
types of eclogites of the Muzhaerte section ( modified after Lii
et al. , 2019b)

X, —BERET 4108 s X, — SRR A15)

X, —molar fraction of pyrope component; X, —molar fraction of

grossular component
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