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Long Displacement of Thrust and Tectonic Pattern in Central Tibetan Plateau

Abstract: Field geological mapping as well as 2-D seismic profiling reveal that southward thrust of long displacement
existed in Late Cretaceous and Paleogene respectively in Shuanghu region, central Tibetan Plateau. Late Cretaceous
southward thrust formed huge nappe of the Bilogco-Andarco Paleo-petroliferous System (BAPS) overlying Upper
Cretaceous the Abushan Fm. with root in the Dirangbico-South Yaqu Thrust (DST). The minimal displacement of BAPS-
DST is 116 km, corresponding to crustal shortening more than 54% in Late Cretaceous. The Paleogene southward thrust
occurred in north of DST formed Dawoco-Tuco Thrust (DTT) in Northern Qiangtang Depression. The minimal
displacement of DTT is 38 km, corresponding to crustal shortening more than 53%. Both DST-BAPS and DTT are thin-
skin thrust, and thick gypsum layers in the Middle-Lower Jurassic Formations play favorable role of detachment for long
displacement thrust. Foreland basins and Molasse formations of Abushan and Kangtuo Fms. formed along thrust frontiers
of BAPS-DST and DTT in Late Cretaceous and Paleogene, respectively. Long displacement thrust in Shuanghu area is key
for accumulation and preservation of oil and gas in central Qiangtang Basin.

Keywords: thin-skin thrust; displacement; Paleogene; Late Cretaceous; central Qiangtang Basin
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Fig. 1 Tectonic units of the Tibetan Plateau and location of the Shuanghu area

SKS, South Kunlun Suture; HJS, Hohxil-Jinsha suture; BNS, Bangoin-Nujiang Suture; YZS, Yaluzangbu Suture; MBT, Main Boundary Thrust.
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Fig.2 Tectonic map of the Shuanghu area in central Tibetan Plateau

1, thrust fault; 2, nappe; 3, tectonic window; 4, anticline; 5, syncline; 6, Paleogene volcanic rock; 7, Late Cretaceous volcanic rock; 8, Paleogene
granite; 9, Late Triassic granite; 10, Paleozoic ophiolite; 11, present lake; A-B, cross-section inferred from seismic reflection profile. BAPS,
Bilogco-Andarco Paleo-petroliferous System; DST, Dirangbico-South Yaqu Thrust; DTT, Dawoco-Tuco Thrust; DQT, Duoma-Qixiangco
Thrust; Q, Quaternary; E;, Oligocene (Suonahu Fm.); E,,, Paleocene-Eocene (Kangtuo Fm.); K,, Upper Cretaceous (Abushan Fm.). Jurassic
strata of North Qiangtang Depression: J;, Upper Jurassic (Suowa Fm. J;s and Bailongbinghe Fm. J;b); J,, Middle Jurassic (Xiali Fm, Jx and
Buqu Fm. I,b); J,, Lower Jurassic (Quemoco Fm.). Jurassic strata of South Qiangtang Depression: J,; Upper-Middle Jurassic; J,g, Lower
Jurassic Quse Formation. T, Triassic; P,, Upper Permian; C-P, Permian-Carboniferous; Pzm, Paleozoic metamorphic rocks. ys', Triassic granite;

6> Paleogene granite.

AT OB U M TR A A . R eh W R IR R e B R (DTT) i 3 A% b R AR, T AR
PR CIELS), O JLSE WG S A O 20 W R BT U SRR AL AR (Ek) , Bk RO 42, 78
AL T E RS . e A LI SRR - B, R e iRl B AR S R REBE, I 5k



55 5 R, e TR RO R A S A i A 5

T PR 2 8 B B2 5 Eok— il B e —Uf B 5t BE T 2

a3 TR B — i 5 390 o R B 202 AR CBE I AU 2R ) 5 b 0k 2 90 S LA 4 3 0T (Rl T 2% B B 4L 7 Al (B Sk 1 b )
B3 2RFFMEALEBEEERLF (UM ALELE2)

Fig. 3 Photos of Paleogene thrust in north of the Qiaoerchaka Lake

a, foreland redbeds in southern margin of DTT (view northeastward); b, Paleogene molasse of Kangtuo Fm. beneath the nappe of Middle Jurassic

Xiali Fm. (view northward). J,x, Middle Jurassic Xiali Fm.; E,,k, Paleocene-Eocene Kangtuo Fm. Location taking the photos 1s marked in Fig.2.
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Fig. 4 Photos of Late Cretaceous thrust in southwest of the Dirangbico Lake

a, nappe of the Middle Jurassic Xiali Fm. (view southward); b, Upper Cretaceous molasse of the Abushan Fm. beneath the nappe (view
southwestward); ¢, Gypsum schist of the lower nappe of Xiali Fm. (view westward). Gyp, Gypsum; K2a, Upper Cretaceous Abushan Fm.; J2x,
Middle Jurassic Xial Fm. Location taking the photos is marked in Fig.2.
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Fig. 5 Cross-section A-B along seismic profile in east of Shuanghu

BAPS, Biloco-Andarco terrane bearing paleo-oil reservoir; DST, Dirangbico-South Yaqu Thrust; DTT, Dawoco-Tuco Thrust; DQT, Duoma-
Qixiangco Thrust; E3, Oligocene; E1-2k, Paleocene-Eocene Kangtuo Fm.; K2a, Upper Cretaceous Abushan Fm. J3s, Upper Jurassic Suowa Fm.;
J2x, Middle Jurassic Xiali Fm,; J2b, Middle Jurassic Buqu Fm.; J1q, Lower Jurassic Quse Formation; C-P, Permian-Carboniferous; Pz,
Paleozoic; Location of profile A-B and meaning of the other symbols are marked in Fig.2. Seismic reflection data of the related profiles came

from Chengdu Center, China Geological Survey; and we finished A-B cross-section after re-processing of seismic data and detail field studies

along the profiles.
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