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Fig. 1 Tectonic sketch map of central Inner Mongolia modified from Badarch et al. 

(2002), Xiao et al. (2003) and Xu et al. (2012). The late Mesozoic-Cenozoic formations 

are omitted for clarity. SME = Southern Margin of Ergun block; NOB = Northern 

Orogenic Belt; HB = Hunshandake block; SOB = Southern Orogenic Belt; NCC = 

North China Craton. The double spot dash line representing the Solonker Suture and the 

names in brackets and italics are from Xiao et al. (2003).  

 

Fig. 2 Geological map of the Hongqi area in Inner Mongolia showing litho-tectonic 

units distribution. Modified after IMBGMR (2002, 2008). 

 

Fig. 3 Geological map (A), cross section (B), and structural elements of the Hongqi 

mélange (C-F; lower hemisphere projection). Modified after IMBGMR (2002, 2008). 

 

Fig. 4 Field pictures in the Hongqi mélange unit. (A) Blocks of limestone and volcanite 

embeded in the matrix; (B) Early Devonian basal conglomerates cropping out close to 

the mélange ; (C) Foliated limestone containing elongated Silurian fossils included as 

block in the Hongqi mélange; (D) Undeformed Early Devonian basal conglomerates 

including rounded pebbles of volcanic rocks, greenschist, chert and quartzite. 

 

Fig. 5 Field pictures in the Hongqi mélange unit. (A) Stretching lineation in chlorite 

quartz schist; (B) Intrafolial fold (F1) with SE-NW striking axis; (C) Pinch-and-swell 

structure within quartz schists; (D) Flattened and elongated pillow lavas block in the 



 38 

mélange; (E) asymmetrical fold (F2) with SE-dipping long limb indicating northwest 

vergence; (F) Asymmetric kink bands F2 refolded L1 stretching lineation; (G) Northeast 

striking upright fold (F3) developed in quartz chlorite schist; (H) Upright fold formed in 

quartz-rich layer.   

 

Fig. 6 Microscope scale kinematic indicators in the Hongqi mélange. A~G thin sections 

are cut perpendicular to the main S1 foliation, and parallel to the L1 stretching lineation. 

(A) Geometric relationship between bedding (S0) and foliation (S1) in the hinge of an 

intrafolial fold in metapelite; (B) oriented alignment of amphibole and anhedral quartz 

indicating top-to-the WNW shearing; Am = Amphiolite, Pl = Plagioclase, Qtz = Quartz, 

Chl = Chlorite; (C), (D) asymmetrical chlorite fibers developed as pressure shadows 

constitutes oriented chlorite fibers around the end of a feldspar clast, showing a 

northwestward shearing; (E) oblique fractured carbonate grains showing a 

top-to-northwest NW shearing; (F) Boudinage of feldspar clast with recrystallized 

chlorite fibers in the interspace, suggesting SE-NW stretching direction; (G) Mica 

bands defined by curved recrystallized mica aggregates and insoluble material, 

showing northwest ward shearing; (H) Sigmoidal clast indicating top-to-N shearing.  

 

Fig. 7 Sketch map (A), cross section (B), and structural elements of Ondor Sum area (C, 

D; lower hemisphere projection). modified after IMBGMR (1976). The Cenozoic trap 

basalts must not be confused with the basaltic blocks included in the mélange.  

 



 39 

Fig. 8 Field pictures in the Ondor Sum area. (A) Typical field aspect of the Ondor Sum 

colored mélange due to various blocks of pillow basalts, chert, limestone, sandstone 

enclosed in a greenschist sandy-silty matrix; (B) Colored conglomerate with red chert, 

white limestone, green lava or volcanic-sedimentary material in the Ulan Valley; 

(C)(D) Amphibolite and gneissic granite dykes in the Tulinkai and Ulan Obo areas; C: 

amphibolite-acidic gneiss metre-sized alternation; D: folded amphibolite cross cut by a 

granitic dyke; (E) Vertical foliation (S1) and mineral lineation (L1) in green 

chlorite-epidote schist in the southern part of the Ondor Sum mélange unit. (F) Mineral 

and stretching lineation (L1) folded around an F2 fold, Ulan valley; (G) L1 stretching 

lineation deformed by an SE-verging F2 fold axis (L2:F2 fold axis), Ulan valley; (H) 

Microfold associated with a crenulation cleavage (S2) in Ulan valley  

 

Fig. 9 Structural map of the microtectonic data observed in the Ulan valley (modified 

after Xiao et al., 2003). 

 

Fig. 10 Microscope scale kinematic indicators in the Ondor Sum mélange. All cross 

sections are cut perpendicular to the main S1 foliation, and parallel to the L1 stretching 

lineation. (A) (B) (C) Sigmoidal feldspar and carbonate porphyroclast showing 

top-to-the-NW shearing, southern limb of Ondor Sum mélange; (D) Sigmoidal feldspar 

porphyroclast showing a top-to-the-NW sense of shear in the middle part of the Ondor 

Sum mélange; (E) subvertical S3 cleavage cutting the S1 foliation; (F) Crenulation 

cleavage oblique to the main foliation S1. Syn-S1 chlorite is deformed by D2 folding; 
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(G) Asymmetric pressure shadow around quartz aggregates showing a top-to-the NW 

sense of shear, Ulan valley; (H) Carbonate sigmoidal porphyroclast showing a 

top-to-the-NW sense of shear, Ulan valley;  

 

Fig. 11 (A) Representative CL image of dated zircons. (B) U-Pb Concordia diagrams 

for sample 090716-29 of acidic volcanite (The data ellipses are defined by standard 

errors (1 sigma) in 
206

Pb/
238

U, 
207

Pb/
235

U and 
207

Pb/
206

Pb. Grey ellipses represent 

inherited zircons. The data with age concordance >10% are not projected in the 

concordia diagram. 

 

Fig. 12 Interpretative crustal scale cross section of the Southern Orogen of Inner 

Mongolia, showing the Early Paleozoic accretion-collision belt. The position of this 

cross section is shown in Figs. 1 and 2. 

 

Fig. 13 Tentative Paleozoic geodynamic evolution model of the southern belt of Inner 

Mongolia (see text for detail).  

 

Table 1 Summary of geochronological data for the Hongqi-Ondor Sum area. The 

number in the parentheses corresponds to those in Fig. 2, Fig. 7 and Fig. 9 respectively.  

 

Table 2 ICP-MS U-Pb data for the magmatic zircons.  
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