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Material composition and oceanic basin evolution process of the Litang mélange
in the middle part of the Ganzi—Litang ophiolite mélange belt

YAN Songtao', WU Qingsong', LI Hu', QIN Meng', MAO Shidong’, LI Yusheng’, ZHANG Yong*

(1.Civil-military Integration Center of Geological Survey, China Geological Survey, Chengdu 610000, Sichuan, China; 2. Natural
Resources Comprehensive Survey Command Center, China Geological Survey, Beijing 100032, China;3. Chengdu University of
Technology, Chengdu 610000, Sichuan, China; 4. East China University of Technology, Nanchang 330000, Jiangxi, China)

Abstract: The Litang mélange, in which conserves complete mélange system is developed, including remnant of ophiolite, oceanic
island blocks, intra—oceanic arc blocks, flysch formation, remnant of rift, high—ultrahigh pressure belt, is located in the middle part

of the Ganzi— Litang ophiolite mélange belt around Xinlong— Litang county town, and is an ideal object for the restoring and
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inversing of the evolution of the Ganzi— Litang ocean basin. On the basis of previous studies and combined with recent research
results, the mineral composition, tectonic environment and formation age of Litang melange are described in detail, which further
constrain the space—time, nature and evolution of Ganzi—Litang ocean basin. The results of LA—ICP—MS zircon U—Pb dating show
that the age of ophiolite is (346+17)Ma, (286.2+5.1)Ma, (219.5+2.2)Ma, (216.1£2.3)Ma, the age of oceanic island is (271+10)Ma,
(245.1+1.5)Ma, (211.8+1.8)Ma, and the latest age of detrital zircon is (196+3)Ma in the siltstone interlayer of Ruihuanshan
Formation in Jurassic. Combined with a large number of fossil identification results, the analysis shows that the age of the Litang
mélange probably ranges from the Middle Devonian to the Early Cretaceous, indicating that it records the continuous evolution of
Ganzi—Litang ocean basin from the Middle Devonian to early Cretaceous. With all the achievement mentioned above, the formation

and evolution mode of the Ganzi—Litang ocean basin from the Late Paleozoic to the Mesozoic is approximately established.
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Fig.1 Geotectonic location map of the study area (a,after Pan Guitang et al., 2013) and geological map of the Litang area in the
west Sichuan(b)

Q—Quaternary alluvium; E—Paleogene sandy conglomerate; T—Late Triassic sedimentary strata; 7yT;— Late Triassic adamellite; yoT;—Late Triassic
granodiorite; op— Mid— oceanic ridge ophiolite; ss'— Flysch quartzose member; ss’— Flysch detrital member; ss’~ Flysch carbonate member;
ss'=Flysch argillaceous member; sm'—Platform facies in oceanic island; sm’— Slope facies in oceanic island; snm’—Base of slope —basin facies in
oceanic island; 7/~ Rift; [s—Limestone; 1—Boundary fault of melange belt; 2—Main fault of melange belt; 3— Strike slip fault; 4—Reverse fault;
S—Isotopic age; 6—Place name

97"
'/" "‘-:/J’i'w»\ 7 ‘N\ e i il
i »” PN N R \w V i /
y O Qg‘g\nv@;’“@ﬁ@%}\;\hﬂ\‘\*\ Ml ‘?‘ ‘i"‘ ! :u \‘\~ ‘\\ WO §‘ ? 7 / ’/ .
. o RN It 5 Ssl S 3 s‘ g S\ ssl ss
7 J rf VOB o ] By sm " 0 1k
m

12 DU )1 FE T 3 DX R R 2 b o 7] T ]
PR EY fu—HELE AP yo— A frﬂﬂz‘%ﬁﬁ%,m—ﬁ)ﬁ AP HA R DL IA 1
Fig.2 Geological section of Litang ophiolite of the Xiaba area in Litang County, Sichuan Province
f—Basalt block; fu—Diabase block; wo—Pyroxene peridotite block; si—Siliceous rock block; Other legends descriptions are the same as Fig.1
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Fig.3 Geological characteristics of ophiolite from the Litang mélange
a—Serpentinized olivine—pyroxenite in ophiolite; b—Pyroxene peridotite, orthogonal polarization; c—Rock association of the Luexigou ophiolite;
d—The volcanic—sedimentary cycle of the Luexigou ophiolite; e—Pillow basalt in the Luexigou ophiolite; f—Altered porphyritic basalt(orthogonal
polarization)
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Table 1 LA—ICP—MS zircon U—Pb analysis data of the Luexigou ophiolite basalt
T HEN0° [Ffr % el F¥E/Ma

Pb Th U *"Pb/**Pb lo  *Pb/*U lo  Pb/**U lo Pb/"Pb 1o *"Pb/°U 1o *Pb/*U lo

SRR Z U
PMO16-31DN1-3 17 234 411 0.57 0.0509 0.0010 0.2449 0.0059 0.0349 0.0005 235 43 222 5 221 3
PMO16-31DN1-4 14 155 348 0.44 0.0512 0.0010 0.2447 0.0052 0.0347 0.0005 250 42 222 4 220 3
PMO16-31DN1-5 20 245 488 0.50 0.0522 0.0009 0.2496 0.0047 0.0347 0.0005 300 37 226 4 220 3
PMO16-31DN1-6 14 236 319 0.74 0.0500 0.0011 0.2399 0.0065 0.0347 0.0005 195 56 218 5 220 3
PMO016-31DN1-10 14 209 314 0.67 0.0500 0.0016 0.2397 0.0086 0.0347 0.0007 195 106 218 7 220 4
PMO16-31DN1-11 20 347 451 0.77 0.0523 0.0014 0.2499 0.0067 0.0347 0.0007 298 64 226 5 220 4
PMO016-31DN1-12 29 393 695 0.57 0.0523 0.0009 0.2501 0.0064 0.0346 0.0007 298 42 227 5 219 4
PMO016-31DN1-13 14 177 354 0.50 0.0541 0.0011 0.2527 0.0061 0.0339 0.0008 376 44 229 5 215 5
PMO016-31DN1-15 13 173 310 0.56 0.0529 0.0015 0.2570 0.0101 0.0350 0.0007 324 65 232 8 222 4
PMO016-31DN1-16 26 278 648 0.43  0.0509 0.0009 0.2416 0.0057 0.0344 0.0006 235 41 220 5 218 4
PMO016-31DN1-18 19 240 466 0.52  0.0559 0.0034 0.2629 0.0170 0.0341 0.0009 456 144 237 14 216 6

MR Z U
PMO0O17-1DN1-1 16 153 411 0.37 0.0526 0.0009 0.2428 0.0053 0.0335 0.0006 322 39 221 4 213 4
PMO0O17-1DN1-4 12 180 277 0.65 0.0501 0.0009 0.2349 0.0057 0.0340 0.0006 198 36 214 5 215 4
PMO17-1DN1-5 14 170 329 0.52 0.0500 0.0011 0.2348 0.0061 0.0341 0.0007 195 58 214 5 216 4
PMO17-1DN1-6 10 120 261 0.46 0.0498 0.0009 0.2352 0.0057 0.0342 0.0006 187 44 215 5 217 3
PMO17-1DN1-7 11 131 279 0.47 0.0515 0.0010 0.2430 0.0066 0.0341 0.0006 265 43 221 5 216 4
PMO17-1DN1-8 20 292 469 0.62 0.0536 0.0016 0.2568 0.0125 0.0345 0.0010 354 69 232 10 218 6
PMO17-1DNI1-10 13 158 322 049 0.0526 0.0046 0.2401 0.0148 0.0333 0.0011 309 200 218 12 211 7
PMO17-1DNI1-12 17 233 434 0.54 0.0512 0.0009 0.2417 0.0048 0.0343 0.0006 250 45 220 4 218 4
PMO17-1DNI1-13 18 289 424 0.68 0.0516 0.0009 0.2456 0.0054 0.0345 0.0006 333 39 223 4 218 3
PMO17-1DNI1-15 31 608 701 0.87 0.0526 0.0009 0.2444 0.0052 0.0338 0.0006 322 39 222 4 214 4
PMO17-1DN1-23 15 182 372 049 0.0550 0.0017 0.2611 0.0105 0.0342 0.0006 413 70 236 8 217 4
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Fig.4 Cathodoluminescence images and U—Pb concordant ages of zirzons from Luexigou ophiolite
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Fig.5 Geological characteristics of oceanic island from the Litang mélange
a—The dual structure of oceanic island from the Adalongwa; b—Early crystalline limest has fusion sinteringed by the late basalt from
the Lazhagashan; c—Slump folds in limestone from the Jiaokuolongwa; d—Basaltic tuff with limestone from Luexigou
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Fig.6 Chondrite—normalized REE patterns and primitive mantle—normalized trace multi—element patterns of oceanic island basic
volcanic rock
N-MORB, E-MORB, OIB, Chondrite and primitive mantle values are from Sun et al. (1989)
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Fig.7 Geological characteristics of flysch formation from the Litang mélange
a—Metamorphic quartz sandstone in quartzose member; b—Sand—laminated bedding of metamorphic lithic sandstone in detrital member; c—Load
cast of metamorphic lithic sandstone in detrital member; d—Metamorphic fine sandstone with limestone bands in carbonate member; e—Metamorphic
fine sandstone with limestone rotational porphyroclast; f—Phyllitic slate in argillaceous member
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Fig.8 Photomicrograph of the rifting rock from Juewu Town in the Litang area (orthogonal polarization;a,b)
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Table 3 Major (107) , rare earth and trace (10~°) elements
analysis data of the metamorphic basic volcanic rocks in
Juewu Country, Litang
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Fig.9 Tectonic discrimination diagrams for metamorphic basic volcanics from Juewu Town in the Litang area
N—MORB—Normal mid ocean ridge basalt; E- MORB— Enriched mid ocean ridge basalt; WPT— Intraplate tholeiite; WPAB— Intraplate alkaline
basalt; IAT—Island arc tholeiite; CAB—Island arc calc alkaline basalt; I —Normal mid ocean ridge basalt; Il ,—Oceanic island arc basalt area;
Il .—Continental island arc and continental volcanic arc basalt area; Il —Oceanic intraplate ocean island, seamount basalt and Transitional / Enriched
mid ocean ridge basalt area; IV ,— Intracontinental rift and continental margin rift tholeiite area; IV ,— Intracontinental rift alkali basalt area;
IV;—Continental tension belt (initial rift) basalt area; V —Mantle plume basalt area
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Fig.10 Photograph and photomicrograph of the garnet amphibolite schist in Qukailongwa of Litang (orthogonal polarization)
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Fig.11 The formation and evolution mode of the Litang mélange(modified from Pan Guitang et al., 2013)
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