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INTRODUCTION 
 

A quarter of century passed since the first publication of the Tectonic Map of 
Mongolia at a scale of 1:1,500,000 [68]. Since then earth science has been enriched by 
new geodynamic paradigms and methods of regional tectonic research, and much has 
been learned about the geology of Mongolia by new findings on the stratigraphy, 
petrology, geochemistry, and mineral resources. 

In addition, the desire to build a new free-market economy in Mongolia  requires 
further development of the mineral resources of the country, which in turn demands more 
geologic research in order to find new mineral deposits. 

 These circumstances led the Ministry of Industry and Trade of Mongolia (MIT) to 
publish a Tectonic Map of Mongolia at a scale of 1:1,000,000 as part of the government 
program to create a unified geological database.   

Under the direction of the MIT, a Tectonic Map of Mongolia was compiled at the 
Institute of Geology and Mineral Resources (IGMR) of the Mongolian Academy of 
Sciences (MAS), and the Geological Information Center (GIC) of the Mineral Resources 
Authority of Mongolia (MRAM) prepared the digital version of the Map in English and 
Mongolian.  
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I. GENERAL INFORMATION ABOUT THE MAP 
 

On the Tectonic Map of Mongolia at a scale of 1:1,000,000 its territory was 
subdivided into lithotectonic terranes. For this, it was necessary to identify and describe all 
the different terranes of Mongolia and their fault boundaries, as well as the overlap and 
stitch geological complexes of different ages.  

The Tectonic Map of Mongolia is multicolored. It has two versions: as separate 
sheets and as a wall map. Both the map and the Brief Explanatory Notes were prepared 
simultaneously for publication in Mongolian and English. DSc. O. Tomurtogoo (IGMR) 
compiled the Tectonic Map and its legend.  

The Geological Map of Mongolia at a scale of 1:1,000,000 (chief editor – DSc. O. 
Tomurtogoo) published in 1999-2002 was the base map for the Tectonic Map of Mongolia. 
However, during the preparation of the final version of the new tectonic map, other 
materials were used, especially recent publications by researchers at IGMR on tectonics 
and geochronology (G.Badarch, D.Orolmaa, D. Tömörhuu, P.Hosbayar), and by foreign 
colleagues (V.G.Belichenko, N.A.Berzin, A.C.Gibsher, V.I.Kovalenko, L.M.Parfenov, 
A.Kroner, W.Nokleberg, B.Windley and others). 

The base map for the wall version of the Tectonic Map of Mongolia is the same as for 
the Geological Map of Mongolia at a scale of 1:1,000,000. The wall version of the Tectonic 
Map of Mongolia was compiled in Transverse Mercator projection, Krasovsky spheroid, 
and 105°E as a central meridian.  Inset maps of the wall version of the Tectonic Map of 
Mongolia include a sketch tectonic zoning of Mongolia at a scale of ~1:7,000,000 and a 
sketch of the deep structure of Mongolia at a scale of 1:6,000,000 from the National Atlas 
of MPR (1990). 

These Brief Explanatory Notes to the Tectonic Map of Mongolia at a scale of 
1:1,000,000 were prepared by DSc. O. Tomurtogoo and translated into English by PhD. A. 
Bayasgalan. 

The Mineral Resources Board of MRAM and Mongolian Stratigraphic Commission 
approved the content of the Tectonic Map of Mongolia and its Brief Explanatory Notes. 
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II. LEGEND 
 

The legend of the Tectonic Map of Mongolia at a scale of 1:1,000,000 is based on 
the principles of terrane analysis suggested by American and Canadian scientists in the 
early-1980s [9; 25; 27; 28; 81]. 

According to the principles of terrane analysis, a terrane is defined as a fault-
bounded geologic entity or fragment that is characterized by a regional size and a 
distinctive geologic history that differs markedly from that of neighboring crustal blocks [26, 
28]. 

The identification of a terrane is based on a thorough analysis of tectonic boundaries, 
stratigraphy, deformation, magmatism, metamorphism and deep structure; paleomagnetic, 
paleobiographic, and other relevant data used for assessment of amplitudes of horizontal 
movement.  

 There are different approaches to terrane classification; the most popular is based 
on geodynamic integrity. According to this approach, terranes are classified into cratonal 
(fragments of craton), island arc, oceanic, accretionary wedge, continental margin, etc. 
Nevertheless, there are some cases, when due to uncertain  geodynamic origin, the 
terranes are classified mainly by lithology (e.g., metamorphic, ophiolite, turbidite, and 
plutonic terranes) [25; 26; 53; 54]. Besides simple terranes, there are superterranes (or 
microcontinents) and composite terranes. A superterrane is a group of terranes of different 
origin that amalgamated prior to attachment to the craton. In contrast, a composite terrane 
unifies a group of neighboring or closely located terranes of the same origin and age. 
Moreover, terranes can be subdivided into subterranes, which constitute fault-bounded 
parts of one terrane that differ in detail.  

The timing of amalgamation into superterrane is defined by the age of the 
“superimposed” stratified or intrusive units, which, according to terrane analysis 
terminology, are specified as overlap or stitch complexes, respectively. The same 
approach is used to define a time of amalgamation of a terrane and/or superterrane to the 
craton as a result of accretion or collision. As with terranes, postamalgamation and post-
accretion formations are geodynamic complexes that often belong to continental margin 
volcanic (volcanic-plutonic or magmatic) belts, belts of collisional granitoids, forearc and 
backarc basins, and sedimentary basins [54]. 

Based on these principles of terrane analysis, the continental basement of the 
country is divided into 41 terranes on the Tectonic Map of Mongolia. Some of these 
terranes are grouped into superterranes (microcontinents), while others are divided into 
two or more subterranes. The classification of terranes is in accordance with the methods 
of geodynamic analysis of geological complexes used in a number of recent international 
projects [55; 54]. 

All terranes on the map are categorized into certain types, and within these types 
they are also classified by their geological age. Therefore, the map shows the following 
terrane types: (1) passive continental margin terrane; (2) turbidite terrane; (3) active 
continental margin terrane; (4) terrane of accretionary wedge; (5) island arc terrane; (6) 
ophiolite terrane; and (7) seamount terrane. Each type of terrane has its own color, with 
different color tints for the various geologic ages of different terranes. For example, 
turbidite terranes have a blue color with five tint levels, e.g., from dark blue, for the terrane 
with the age of NP3-O1, to light blue, for the terrane with the age D-T1.  

Overlap and stitch complexes are subdivided into two groups: Late Precambrian-
Paleozoic (including Lower Triassic) and Mesozoic-Cenozoic. The complexes of the older 
group are shown in different colors related to the age with moderate saturation. The 
pattern on the color represents formational differences of the terrane. In contrast, the 
complexes of the younger Mesozoic-Cenozoic group are shown by brighter color with 
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colored pattern, representing their formational characteristics.  Both age groups of overlap 
and stitch complexes are associated with different types of sedimentary, volcanic-
sedimentary, volcanic, plutonic and metamorphic rocks, formed in different geodynamic 
settings: intraplate, suprasubductional, collisional, etc. Meanwhile, a scarcity of data 
(especially petrographic-geochemical data) does not allow classification of all of these 
complexes by the geodynamic setting. Some comments on this problem are given in the 
Brief Explanatory Notes below. 

There are four types of faults on the map: (1) bold red lines show terrane boundary 
faults, with the other types of faults shown by bold black lines; (2) thrust faults; (3) strike-
slip faults; and (4) normal and reverse faults (undifferentiated due to lack of information). 
Most nappes, high-pressure complexes, and astroblemes are shown separately. 
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III. MAIN CONTENT OF THE MAP 
 

Short description of Mongolian tectonics 
 

All pre-Middle Triassic foldbelts, or continental basement of the territory of Mongolia, 
are subdivided into two distinct large Paleozoic superblocks, North Mongolian and South 
Mongolian, with clear differences in structure and lithology (see Tectonic zonation Map 
of the territory of Mongolia in Appendix). 

The boundary between these two superblocks is delineated by the Mid-Mongolian 
Tectonic Line (MMTL) [75]. This boundary, composed of a series of individual faults [20], 
is traced as a clear tectonic line across the whole territory of Mongolia, starting from 
southern branches of the Mongolian Altay mountains on the southwest and ending at the 
valley of river Döch Gol on the northeast. This line coincides with the border between 
Variscan structures of the same age, but of different types: the Hangay-Hentey fold zone, 
a thick Paleozoic-Early Triassic deep water-marine complex; and the North Gobi trough of 
Late Paleozoic-Early Triassic shallow-water marine and continental volcanic-sedimentary 
formations [68; 69]. Recent studies show that a belt of granite-gneiss domes of Middle 
Devonian to Early Triassic age is stretched along MMTL from the Gobi Altay to the river 
Döch Gol [3, 5]. It is worth mentioning that in the regional structure of eastern Asia, the 
MMTL connects such remote lineaments as the Mongol-Okhotsk fault on the east and the 
Irtysh shear-zone on the west [75; 85]. 
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THE NORTH MONGOLIAN SUPERBLOCK, located in the vicinity of the Mongolian 

Altay, the Depression of Great Lakes, and the Valley of Lakes, as well as in the adjacent 
Hangay (including the Hövsgöl area) and Hentey mountains, is characterized by a 
complex structure, existence of numerous Early Precambrian metamorphic blocks and 
different types of ophiolite belts. This superblock consists of: the Central Mongolian 
superterrane; the Lakes, Eg Gol and Uilgan island arc terranes; the Harhiraa and Huurai 
accretionary wedge terranes; the Altan Huhei and Uri Gol seamount terranes; the Eastern 
Hövsgöl active continental margin terrane; the Hovd, Mongolian Altay, Zag-Haraa, 
Asralthairhan, Tsetserleg, Harhorin, Ulaanbaatar and South Hentey turbidite terranes; and 
the Bayanhongor, Ölgii and Adaatsag ophiolite terranes (see Map in Appendix). 

 
The Central Mongolian superterrane, the main tectonic component of the North 

Mongolian superblock, is located in its central part. It is a typical microcontinent with 
metamorphic basement and relatively simple overlapping sedimentary basins [7; 21; 46; 
51; 68-69; 73; 76]. 

The basement is highly heterogeneous and includes the Ulaan Taiga passive 
continental margin terrane, the Shishhid island arc terrane, the Hög Gol accretionary 
wedge terrane, the Darhad and Zavhan-Orhon active continental margin terranes, and Tas 
Uul ophiolite terrane (see Map in Appendix).  

 
The Ulaan Taiga passive continental margin terrane, located on the eastern 

flanks of the Sangilen plateau in the western Hövsgöl area, consists of middle 
Neoproterozoic carbonate-schist rocks with a minor amount of volcanics (Har Byaruun 
suite) which are metamorphosed into crystalline schists and gneisses in the lower parts of 
the section [21; 42]. 

 
The Shishhid island arc terrane, located in the basin of the river Shishhid Gol and 

exposed as the para-autochthon of Ulaan Taiga terrane, consists of middle Neoproterozoic 
meta-ophiolite (>631 Ma) including dunite-harzburgite ultramafics, dunite-werhlite-
clinopyroxenite cumulates, troctolite-gabbro complex, and a reduced dike complex, as well 
as basaltic and differentiated basalt-andesite-rhyolite formations [42; 44; 63; 64]. 
Structurally, this terrane corresponds to the large northwest-trending allochthon. 

 
The Hög Gol accretionary wedge terrane, which tectonically underlies the Ulaan 

Taiga and Shishhid terranes in the watershed of the rivers Hög Gol and Tengis Gol, is 
distinguished by a thick, complexly deformed middle Neoproterozoic greenschist complex 
with tectonic slivers of tholeiitic metabasalts, ultramafic and high-pressure rocks (Hög Gol 
series) [27; 64].  

 
The Darhad active continental margin terrane is located to the north of Hangay 

left-lateral strike-slip fault in the Darhad depression, the Hordil Sardag mountain, and in 
the watershed of the rivers Delger Mörön and Tes Gol. Within this terrane are an early 
Precambrian polymetamorphic complex [14] and different types of early and middle 
Neoproterozoic metamorphic formations. These units are represented by sedimentary 
strata, as well as calc-alkalic metavolcanics (Darhad series) enclosing intrusions of 
gneissified granitoids and riebeckite granites with radiometric ages of 830 Ma and 752 Ma 
respectively [21; 27]. 

 
The Zavhan-Orhon active continental margin terrane comprises most of the 

Central Mongolian superterrane in the outer part of Hangay range to the south of the 
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Hangay strike-slip fault. It is characterized by clearly defined tectonic zonation, which 
allows identification of a number of structural units or subterranes. 

The Baidrag subterrane occupies a central position in the structure of the Zavhan-
Orhon terrane and corresponds to the “Early Precambrian crystalline core” of the Central 
Mongolian superterrane. This crystalline core is formed by metamorphic rocks: a 
migmatitic “grey” gneiss complex with U-Pb age of zircons of 2646±45 Ma [39; 50]; a 
proto-ophiolite association similar to the Late Archean greenstone zone developed on the 
cratons [76]; and metarhyolite-amphibolite and quartzite-carbonate complexes with 
syntectonic and post-tectonic granitoids with U-Pb ages of zircons ranging from 2370 to 
1825±5 Ma [39; 50]. Also present are the Möst Uul, Olon Bulag, and other anorthosite 
massifs of the “Dzugzur type,” with ages of 1710 – 1650 Ma (Pb-Pb thermo-isochron 
method) [58; 67]). 

Early Neoproterozoic metamorphic and plutonic complexes of the Baidrag subterrane 
occur in the marginal parts of its crystaline core. The Bürd Gol gold-bearing black schist 
series is the most significant complex within these complexes. It overlaps unconformably 
the Early Precambrian metamorphic basement through a basal quartz-carbonate horizon 
with stromatolite dolomites [51]. 

The Darhan subterrane to the east of the Baidrag superterrane is subdivided into two 
zones: Western and Eastern. The Western zone is marked by cherty-greenschist and 
carbonate-schist complexes of early to middle Neoproterozoic age (Jirmiin Nuruu series). 
The Eastern zone consists of differentiated metavolcanics with mostly metarhyolites 
(Darhan series and its analogues near the river Hoit Terhiin Gol in the northern Hangay), 
various greenschists, stromatolitic dolomites, and serpentinite protrusions [46; 76]. 
Büteeliin Nuruu metamorphic core complex also belong here, as well as, presumably, 
Early Neoproterozoic metamorphic rocks which suffered intensive granite-dome tectonism 
during Permian time /41/. 

Other subterranes of the Zavhan-Orhon terrane are located to the west of the 
Baidrag subterrane. They consist mainly of Meso- and Neoproterozoic metamorphic 
complexes of mixed lithologies, significant deformation, and multiple granitic intrusions. 
They are best studied in the western part of terrane, within the nappe-fold system named 
as Zavhan megazone [76].  

The Zavhan megazone reveals a clearly defined lateral tectonic zonation and 
includes from east to west: (1) Zavhanmandal batholith of palingenetic calc-alkalic 
granitoids (K-Ar age of ~850 Ma); (2) Hötöl-Hasagt nappe-fold zone with melanocratic 
basement and a zonal-metamorphic complex with spilite-keratophyre, siliceous-carbonate, 
and sandy-schist formations (Hasagt subterrane on the Map in Appendix); (3) Urgamal fold 
zone with subaerial calc-alkalic volcanics, tuffaceous flysch, carbonate-schist, and layered 
mafic and ultramafic intrusions (Urgamal subterrane on the Map in Appendix); and (4) 
Buural imbricated thrust zone consisting of mafic metavolcanics and quartzite-carbonate-
schists with stromatolitic limestone (Buural subterrane on the Map in Appendix) [45; 76]. In 
addition to the above complexes, middle Neoproterozoic subaerial rhyolite volcanics and 
laterally adjacent marine volcanic molasses (Zavhan suite) [27] are distributed within most 
tectonic zones of the Zavhan megazone. Stock-shaped and round intrusions of co-
magmatic granite-leucogranite are often associated with these subaerial volcanics in the 
northeast part of the megazone.  

The transverse tectonic zonation, the similarity of the complexes, and the chemistry 
of granitoids and volcanics confirm that the Zavhan megazone is a close analogue of the 
Mesozoic-Cenozoic continental margin of South America’s Andean type of active 
continental margin [76]. 
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The Tas Uul ophiolite terrane, a long narrow intermittent allochthon along the 
western edge of the Zavhan-Orhon terrane, consists of an intensely deformed and 
reduced Early Neoproterozoic metaophiolite, locally transformed into a serpentinite 
melange [31; 45; 76]. There are minor tonalite and plagiogranite intrusions. 

The sedimentary cover of the Central Mongolian superterrane is represented by its 
main post-amalgamation complex, a transgressional series of Late Neoproterozoic-Early 
Cambrian (Amgin stage) carbonate-terrigenous strata (Hövsgöl Series and its analogues), 
which covers the Hövsgöl, Tsagaan-Olom, Uldziit and Buuraltai superimposed troughs. 

All terranes of the Central Mongolian superterrane are stitched by post-amalgamation 
intrusions of granodiorite and granite (Telmen complex and its analogues) widely ranging 
in age from Middle Cambrian to Middle Ordovician [21; 24; 56].  

 
The Lakes island arc terrane, located mainly in the Depression of Great Lakes and 

the Valley of Lakes regions, is characterized by various types of igneous and sedimentary 
rocks of Late Neoproterozoic to Middle Ordovician [12; 19; 73]. From north to south it is 
subdivided into the Hanhuhei, Hirgis, Daagan Del, Han Taishir, and Ulaan Shand 
subterranes. 

The Hanhuhei subterrane in the basin of Lake Uvs Nuur and surrounding ranges 
includes Tohtogin Shil and Hanhuhei. The main unit of this terrane is a Late 
Neoproterozoic to Lower Cambrian carbonate-volcanic complex with thick horizons of 
archaeocyathid reef limestone. It is noteworthy to point to the existence of individual zones 
of serpentinite melange (Icheet Gol and elsewhere) with blocks of Alpine-type ultramafics, 
a sheeted dike complex, and pillow lava basalts of N-type MORB, as well as a prominent 
Lower Cambrian olistostrome complex with olistoliths of the archaeocyathid limestone [11]. 

The Hirgis subterrane, which overlies the Hanhuhei subterrane to the south-west, 
surrounds Lakes Hirgis Nuur and Har Us Nuur. The poorly exposed Hirgis subterrane 
consists mainly of a Late Neoproterozoic-Lower Cambrian terrigenous- carbonate-
volcanics complex. According to different researchers this complex consists of spilite, 
diabase lavas, tuffaceous flysch, reef limestones, and an olistostrome [11; 12; 19; 32]. 
Moreover, there are a number of mafic layered intrusions of the Early Cambrian Hirgis 
Nuur complex [17]. 

The Daagan Del subterrane, located to the east of the Hirgis subterrane, is elongated 
along the western face of the Hangay range. This subterrane consists of spilite-
keratophyre and siliceous-carbonate rocks of Late Neoproterozoic-Early Cambrian age 
hosting a number of small serpentinite protrusions [11; 12; 20].  

The Han Taishir subterrane, which adjoins the Hirgis subterrane to the southeast and 
underlies the Han Taishir range, is represented by a large Troodos-type ophiolite 
allochthon with a well-developed diabase-boninite sheeted dike series and deep-water 
siliceous deposits [76; 84; 88]. According to recent researchers [22; 31; 41], the age of the 
rocks of the Han Taishir ophiolite complex is ~570 Ma by the Sm-Nd method. There are 
limited basalt-andesite volcanics (Aryn Bulag suite) and terrigenous-carbonate deposits 
with archeocyathid limestone (Han Taishir suite) [48]. It is believed that the Han Taishir 
subterrane is a fragment of an intra-arc basin [88].  

The Ulaan Shand subterrane is traced from the Jargalant range on the northwest as 
far as the eastern mountains of the Noyon Uul on the southeast, though it is covered by 
Mesozoic to Cenozoic sediments in the vicinities of the Depression of Great Lakes and the 
Valley of Lakes. This subterrane consists of a dismembered late Neoproterozoic ophiolite 
complex (Erdene Uul ophiolite) and concordantly overlies a late Neoproterozoic – Lower 
Cambrian facially variable terrigenous-carbonate-volcanics complex of basalt-andesite-
rhyolite composition with terrigenous-carbonate and terrigenous tuffs [34; 35; 76]. The 
Erdene Uul ophiolite has a peculiar sequence from bottom to top: (1) dunite-harzburgite-
lherzolite ultramafics; (2) leucocratic taxitic gabbro with swarms of diabase dikes; and (3) 
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basalt pillow lavas and volcanic clasts with thin horizons of jasper of various colors at 
different levels [76].  

Most subterranes of the Lakes terrane host younger magmatic complexes: (1) Hirgis 
Nuur dunite-pyroxenite-gabbronorite layered series (Sm-Nd age of 531±27 Ma) [17]; (2) 
Tohtohyn Shil tonalite-granodiorite (K-Ar ages of 488-484 Ma) [37]; and (3) diorite-
granodiorite-granite intrusions (K-Ar ages of 445-410 Ma) [40]. 

 
The Huurai accretionary wedge terrane, located to the west of the Har Azargyn 

Nuruu range, is a small sub-latitudinal zone of serpentinite melange, with blocks of mafic 
volcanics and limestone, as well as rock masses of green-violet high-pressure schist [76]. 

 
 The Altan Huhei seamount terrane is a long, narrow continuous belt along the 

eastern foothills of the Mongol Altay range. This extensive carbonate-volcanics structure is 
composed of tholeiitic and subalkalic basalts altered to greenstone and concordantly 
overlain by archeocyathid limestone. It also includes numerous concordant mafic 
intrusions and is stitched to the Lake terrane by intrusions of Tohtohyn Shil tonalite-
granodiorite [12; 20].  

 
The Egiin Gol island arc terrane, which occupies a basin of the river Egiin Gol to 

the southeast of lake Hövsgöl Nuur, was thrust over the northern edge of the Central 
Mongolian superterrane. In general, the Egiin Gol terrane consists of three nappes 
covering serpentinite melange: the Egiin Gol nappe at the bottom, the Narmandal nappe in 
the middle, and the Bayan Gol nappe at the top [1; 33; 76; 74]. The three nappes contain 
the same late Neoproterozoic to Lower Cambrian rocks, but differ from each other 
lithologically. The Egiin Gol nappe contains: (1) Alpine-type ultramafics (Tsagaan Burgast 
massif) and ophiolite melange with fragments of metabasalt and carbonate-spilite; (2) 
homodrome sequence of basalt-andesite-dacite of mostly breccia and tuffs; (3) siliceous 
carbonates including archeocyathid limestone; (4) calcareous flysch; and (5) oligomictic 
flysch with separate horizons of olistostromes with rocks from ophiolite complex and 
archeocyathid reef. The Narmandal nappe is represented by: (1) serpentinite melange with 
blocks of dunite-clinopyroxenite-gabbro layered series, cut by boninite and diabase dikes; 
(2) high magnesium pillow lava with boninite and horizons of thin-bedded red chert; and 
(3) terrigenous flysch. The Bayan Gol nappe consists of units, structurally higher, than 
serpentinite melange with fragments of pyroxenite-gabbro layered series and pillow lava; 
these units are: (1) basalt-andesite-dacite with mostly andesite-basalt and andesite lavas; 
(2) siliceous carbonates with oncolite limestone and lenses of chert; (3) terrigenous flysch 
with separate horizons of olistostrome. A combination of volcanics with different 
petrochemical characteristics within the Egiin Gol terrane suggests that it is a fragment of 
the former suprasubduction zone formed in the ocean-facing accretionary system [1]. 

 
The Uri Gol seamount terrane, located near the confluence of the Egiin Gol and 

Uri Gol Rivers, is composed of imbricated tectonic nappes overthrust on the northeastern 
edge of the Egiin Gol terrane. Lithologically it includes: (1) mélange of dunite-harzburgite 
ultramafic rocks; (2) pyroxenite-gabbro layered series with a dike swarm; and (3) 
subalkaline high-Ti basalt pillow lava with lenses of chert and horizons of limestone with 
late Neoproterozoic to Early Cambrian oncolites [1; 27]. 

 
The Uilgan island arc terrane, which can be traced from the northern part of Lake 

Hövsgöl southward through the basins of the Alag Tsar Gol, Arig Gol, Uilgan Gol, and 
Tarvagatai Gol Rivers to the Zelter River, consists of several tectonic nappes [1; 23; 74; 
76]. Most of these nappes consist of ophiolites with Alpine-type ultramafics, fragments of a 
pyroxenite-gabbro layered complex, “upper” gabbroids with sills and swarms of diabase 
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dike, and metabasalt pillow lava. It is peculiar that by petrochemical parameters these 
basaltoids are similar to both MORB-type basalts and island arc basalts. Some nappes in 
this terrane host fragments of a zonal-metamorphosed volcanics-carbonate-terrigenous 
complex with age ranging from Late Neoproterozoic to Cambrian-Early Ordovician. 
Besides calc-alkalic andesitic volcanics and carbonate-volcanics rocks, two types of flysch 
are widely represented: sandstone-siltstone with shale and limestone (River Uri Gol) and 
metasandstone-metasiltstone (River Arig Gol). 

 
The Eastern Hövsgöl active continental margin terrane, located to the east of 

Hövsgöl Lake basin, consists of a high-grade zonal-metamorphic complex of Early 
Precambrian to Early Cambrian age [21; 70]. Belichenko et al. [3; 70] point out that this 
terrane complex includes calc-alkalic metavolcanics; according to Kepezhinskas et al. [30], 
a metaolistostrome and migmatites with Pb-Pb ages of 2003±50 Ma and 1630 Ma 
respectively, exist within this terrane. In this terrane, there is Ordovician granite-migmatite, 
as well as Silurian terrigenous carbonate and granodiorite-granite belonging to the post-
amalgamation complexes. From a regional point of view this terrane belongs to the 
southwestern edge of the Hamardavaa terrane of the southern folded margin of the 
Siberian craton [3].  

 
The Bayanhongor ophiolite terrane forms a long, narrow allochthon of 

monomictic serpentinite melange known as the Bayanhongor ophiolite complex. It is 
overthrust by a Neoproterozoic-Early Cambrian sedimentary cover of the Central 
Mongolian superterrane in southwest Hangay [76]. The fragments of the initial ophiolite 
sequence with well-defined sheeted dikes are well preserved within individual large 
melange blocks. The rocks of the ophiolite complex are metamorphosed to the greenschist 
facies and have a typical tholeiite differentiation trend [36]. It is also important to note that 
dikes and lava of E- and T-type MORB, as defined by their REE characteristics, exist 
within this complex [29]. The Sm-Nd age of the Bayanhongor ophiolite complex gabbro is 
569±21 Ma [29], but the age of its thrusting event is 484.5+5.9 Ma by Ar-Ar dating [10].  
Besides, Lower Cambrian sponge spicules were found within the host rocks of the pillow 
lava complex. The Upper Ordovician marine molasse with trachybasalt and trachyandesite 
represents a neo-autochthon of the Bayanhongor terrane.  

 
The Harhiraa accretionary wedge terrane, located on the far north of the 

Mongolian Altay range, corresponds to the Tsagaanshiveet zone [12; 73]. The Harhiraa 
terrane is composed of two structurally superimposed high-grade metamorphic complexes 
of late Neoproterozoic to Lower Cambrian age: the Harhiraa complex (on the west) can be 
classified as metaophiolite; the Turgen complex (on the east) of the distene-sillimanite 
facies is most likely a metamorphosed sand and silt in a deep ocean trench setting [4; 14]. 

 
The Hovd turbidite terrane, covering most of the eastern part of the Mongolian 

Altay range, consists mainly of a sandy-schist complex. It is usually considered to be Mid 
Cambrian – Lower Ordovician in age [12]. Volcanics-schist complex and ultramafics, 
revealed in individual tectonic blocks in the far western part of the terrane, are probably 
older than this terrane [71].  

 
The Ölgii ophiolite terrane stretches along the axial zone of the Mongolian Altay 

range, forming a folded basement of the large Delun-Sagsai superimposed trough. The 
Ölgii terrane is composed of a strongly deformed and dismembered ophiolite complex, 
which includes serpentinite, pyroxenite, gabbroids, greenstone basaltoids, and cherty 
schist [12; 68]. An exact geologic age of this ophiolite complex is unknown. However, its 
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cherty schist unit is very similar to the Zasurin suite of the Gorny Altay range that was 
dated as Upper Cambrian-Lower Ordovician by microfauna [6]. 

 
The Mongolian Altay turbidite terrane, which abuts the Ölgii terrane on the west, 

consists of a thick and monotonous Middle Cambrian-Lower Ordovician sandy-schist 
flysch complex (Mongolian Altay series). Some isolated outcrops of older metabasalts and 
tuffaceous schists are exposed in horsts [11; 12]. The flysch of this terrane was intruded 
by granite-domes with development of zonal high-temperature metamorphism up to the 
lower amphibolite facies. Lithologically these rocks definitely belong to the subarkose 
flysch type developed by turbidite currents in the canyon-fan systems on the margin of a 
large oceanic basin, like the present-day Bay of Bengal in the Indian Ocean [11; 78]. 
Based on these facts Zonenshain et al. [85] classified this terrane as a fragment of large 
submarine fan, initially located on the margin of the Paleoasian ocean, most likely near the 
continental rise of the North Chinese craton.  

It should be noted that a number of researchers include the Mongolian Altay terrane 
and the earlier described Harhiraa, Hovd and Ölgii terranes into a single Altay-Mongolian 
microcontinent [4]. This interpretation could be true because, within majority of these 
terranes (except for the Mongolian Altay terrane!), post-amalgamation complexes start 
with a transgressional series of Middle Ordovician-Lower Silurian marine tuff-terrigenous 
sediments with the local development of graptolite schist facies, calc-alkaline basalt flows, 
and lenses of reef limestone [12]. The Tsagaan Gol and Türgen granitic intrusions that 
developed within the Mongolian Altay and Harhiraa terranes (K-Ar ages of 527 Ma and 
491 Ma, respectively) belong to the same post-amalgamation complexes [8; 24].  

 
The Zag-Haraa turbidite terrane bounds the Central Mongolian superterrane to 

the east and is divided into two subterranes: Zag on the west and Haraa on the east. The 
main rocks in these subterranes are the Zag and Haraa series, thick and composite 
deformed Cambrian-Early Ordovician sandy-schist flysch cut by post-amalgamation Boroo 
Gol granitic intrusions with K-Ar ages of 490-420 Ma [21; 73]. 

 
The Asralt Hairhan turbidite terrane, which abuts the Haraa subterrane on the 

southeast, trends northeast from the left bank of the lower part of the river Tuul to the 
Mongolia/Russia border. The Asralt Hairhan terrane consists of a thick Lower Paleozoic 
siliceous-volcanic-schist complex known as the Mandal Series [21]. From bottom to top the 
Mandal Series is composed of: (1) quartzite-schist metamorphosed from sand-clay 
sediments; (2) bi-modal metavolcanics (metabasalts, metarhyolite, and their schists); and 
(3) sandy schist with a few lens-shaped metaolistostrome horizons [48]. The terrane 
complex is intruded by collisional Late Silurian(?) granitoids. 

 
The Harhorin turbidite terrane, located to the west of the Asralt Hairhan terrane, 

occupies the basin of the Orhon River from its headwaters to its confluence with the river 
Tamir. The Harhorin terrane consists of a thick and irregularly metamorphosed siliceous-
volcanic-schist complex (supposedly Ordovician-Early Devonian) that includes metabasalt 
(meta-basaltoids and epidote-chlorite schsits with the intercalation of chert-quartzite and 
red chert (jasper)), BIF-bearing quartzite-schist (with the Tamir Gol magnetite ore deposit), 
schist, sandy-schist, and metasandstone formations. The oldest overlap complex is a 
widely distributed Lower Carboniferous grey marine molasse. However, the fact that basal 
conglomerates of this molasse are dominated by grey boulders of slightly schistose 
granitoids shows that the overlap complexes were preceded by intrusion and later erosion 
of granodiorite-granite, e.g., a stitch complex.  
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The Tsetserleg turbidite terrane, occupying the central part of Hangay range, 
corresponds to the Hangay trough in the previous publications and consists of a thick 
siliceous-terrigenous middle Paleozoic complex (the Hangay series), which includes Lower 
Devonian chert (Erdene Tsogt suite), Middle to Upper Devonian sandstone-siltstone 
(Tsetserleg suite), and Lower Mississippian graywacke (Baidrag suite) [73]. Previous 
investigators believed that this structure has a Caledonian North Mongolian superblock in 
its basement. However, the latest research revealed that tholeiitic basaltoids are in the 
apparent basement of the terrane (Sch. Lhundev, pers. comm.). This terrane is stitched 
with all adjacent terranes by granodiorite-granite (Hangay and Tarvagatai intrusive 
complexes) [19]. 

 
The Ulaanbaatar turbidite terrane abuts the Tsetserleg terrane to the east and 

occupies a wide area in the basin of the river Tuul and the headwaters of the river Herlen. 
Structurally the Ulaanbaatar terrane is similar in many aspects to the Tsetserleg terrane, 
and consists of thick volcanic-siliceous-terrigenous middle Paleozoic rocks (Hentey 
series). The Ulaanbaatar terrane includes Devonian volcanics-schist (with mafic sills) and 
chert (Gorhi suite), Early Mississipian flysch on the west and carbonates on the east (Altan 
Ovoo suite and its analogues), and Late Mississipian terrigenous mollasse (Orogchin Uul 
suite). Like the Tsetserleg terrane, the Ulaanbaatar terrane includes numerous Upper 
Paleozoic granodiorite-granite intrusions (Hentey batholith and others) belonging to the 
stitch complex [46]. 

 
 The South Hentey turbidite terrane is located to the southeast of Ulaanbaatar 
terrane and consists of two subterranes: Ünegt on the west and Onon-Döch Gol on the 
east. 

The Ünegt subterrane is a tectonic block in the vicinity of the Ünegt Uul and Avdar 
Uul mountain massifs to the south of the city of Ulaanbaatar. It consists of a thick Upper 
Paleozoic volcanic-siliceous-schist complex (Ünegt suite and its analogues), which was 
classified earlier as undifferentiated Late Precambrian-Early Cambrian or Early Paleozoic 
age [46]. The complex is composed of garnet-striped jasper; sedimentary rocks with a high 
content of iron and phosphorus, and some manganese; arkose and greywacke schists; 
and some calc-alkalic meta-effusive rocks (data by A.Ivliev). The Upper Paleozoic age of 
the complex is determined by the presence of Late Permian radiolaria (collected by 
O.Tomurtogoo, identified by I. Kemkin) in the upper part of the sequence. Small intrusions 
of Permian tonalites of “island arc-type” were noted by V.I. Kovalenko (pers. comm.).  

The Onon-Döch Gol subterrane is located in the basins of the rivers Onon Gol and 
Döch Gol, and at the north abuts the northeastern end of the Mid-Mongolian Tectonic Line. 
It has a south-verging imbricate-thrust structure and consists mainly of two complexes: 
Devonian volcanics-siliceous-schist (Onon suite) and Permian-Upper Triassic siliceous-
terrigenous rocks (Döch Gol series) [83]. The Onon complex, exposed within the basin of 
the river Onon Gol and on the right bank of the river Döch Gol, consists mostly of 
metabasalts, quartzites, and different types of greenschist. The Döch Gol complex, which 
covers a large area in the basin of the river Döch Gol, consists of Permian siliceous-
terrigenous rocks, Upper Permian-Lower Triassic terrigenous flysch, and Lower Triassic 
sandstone. It is characterized by the absence of volcanics. Presumably, a subduction 
melange formed in the eastern part of the Döch Gol subterrane and included both Permian 
and Triassic rocks, as determined by Zonenshain et al. [85]. 

 
The Adaatsag ophiolite terrane, which abuts the Ünegt subterrane to the south, is 

a medium-sized tectonic block bordering the Mid-Mongolian Tectonic Line. It is composed 
of an ophiolite melange [76]. The mélange of the Adaatsag terrane consists of: (1) dunite-
harzburgite ultramafics; (2) cumulates of lens-shaped alternating clinopyroxenite, wehrlite, 
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and mesocratic gabbroids with pegmatite and taxitic textures; (3) “upper” gabbroids with 
lens-shaped bodies of plagiogranite, as well as swarms of sills and diabase dikes; and (4) 
variolitic basaltic lavas. At present, the age of the Adaatsag ophiolite complex is 
considered to be Late Devonian-Early Carboniferous on the basis of a 325 Ma U-Pb dating 
from pegmatite gabbro in its cumulates (new data by A.Kroner). 

It can be concluded that by type, age and relationships between the various 
terranes, this tectonic province is a mosaic Caledonian-Variscan accretionary orogenic 
assemblage, which consists of deformed fragments of the Paleoasian and Mongol-
Okhotsk (Adaatsag terrane) paleo-oceans. 

The North Mongolian accretionary assemblage is stitched by Late Precambrian-
Paleozoic post-amalgamation and post-accretion structures of different types. The oldest 
structures are the Hövsgöl, Tsagaanolom, Üldziit and Buuraltay troughs, which together 
overlie most of terranes of the Central Mongolian superterrane [7; 21; 15; 27; 51 and 
others].  Because these structures are formed of similar carbonate-terrigenous and partly 
phosphorous-rich siliceous-carbonate-terrigenous complexes of late Neoproterozoic to 
Early Cambrian age, they mark a time of amalgamation of the pre-late Neoproterozoic 
terranes of the Hövsgöl area and peripheral regions of Hangay into a single Central 
Mongolian superterrane (microcontinent). Similar superimposed structures form a Mid 
Ordovician-Lower Silurian tuffaceous-terrigenous complex (with graptolite schist facies) 
that overlies most of the terranes in the Mongolian Altay during their post-amalgamation 
stage of development [11; 12; 48].  

After these two generations of pre-Upper Silurian superimposed structures, the 
Delyun-Sagsay trough and other isolated grabens and synclines with early to middle 
Paleozoic volcanic-sedimentary fill developed in the Mongolian Altay, in the Depression of 
Great Lakes, in the vicinity of Hangay, and to the north of Hentey. These grabens and 
synclines acted as a single rift structure, formed after the accretion of all Caledonian 
orogenic zones of the North Mongolian superblock to the Siberian craton, and mark a 
beginning of its terrane dispersion [11; 72].  

A special position within the sequence of post-accretion superimposed structures of 
the North Mongolian superblock is taken by a large late Paleozoic Selenge molasse-
volcano-plutonic belt, which began its development after the formation of the Buutsagaan-
Örmögtei system of Early Carboniferous molassic sea basins. The development of the 
Selenge belt occurred within the intraplate geodynamic environment up to the end of 
Permian-Early Triassic, with simultaneous development of a mantle superplume [52; 72; 
79; 82]. Post-amalgamation and post-accretion stitch complexes developed at different 
times within the North Mongolian orogenic assemblage. The first was the lower Paleozoic 
Tuva-Mongolian granitoid belt [19; 21; 24; 56], which marks amalgamation of the Central 
Mongolian superterrane with the Lakes and Dzhida Early Caledonian orogenic zones, 
which consist of different types of island arc and oceanic terranes. The later middle 
Paleozoic North Mongolian and Upper Paleozoic Hangay-Hentey intrusions include the 
Upper Silurian and Upper Silurian-Lower Devonian granitoids of Mongolian Altay, as well 
as the Hovd granitoids with a K-Ar age of 456-440 Ma [12], the batholiths of Devonian 
leucogranites of Harhiraa and Tes complexes, and the widely distributed Permian-Lower 
Triassic granitoids of the Shar Us Gol and Selenge complexes [19; 46]; these later 
intrusions are collisional [72; 75].  

A system of Mesozoic-Cenozoic superimposed structures in the North Mongolian 
superblock includes Middle-Upper Triassic, Upper Triassic-Lower Jurassic, Jurassic, 
Cretaceous and Cenozoic continental molasse basins and depressions with sub-alkaline 
volcanics in places, as well as the Central Mongolian Belt of Mesozoic Granites and the 
Hövsgöl system of Cenozoic continental rifts [9; 52]. The Hövsgöl rifts have a close spatial 
relationship with the Hövsgöl-Hangay plateau of Cenozoic alkaline basalts. All of these 
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Mesozoic-Cenozoic structures were formed in an intraplate environment as a result of 
intracontinental rifting and mantle hotspots [72; 82]. 

 
 
 
 THE SOUTH MONGOLIAN SUPERBLOCK, which covers southeastern Mongolia 

south of the Mid-Mongolian Tectonic Line, includes on the northeast the Ereen Davaa 
range, the basin of the river Herlen, and the Eastern Mongolian plain; in the southern 
slopes of the Mongolian Altay, the Gobi Altay, all of Gobi Desert with its numerous 
depressions and low hills, and the massifs of the Gobi Tien Shan, Toto Shan, and Nüht 
Davaa ranges. It is very different from the North Mongolian superblock because of its 
linear structural plane, higher segmentation of tectonic zones, considerably wider 
development of superimposed complexes, and its collage of sublatitudinal superterranes 
and terranes. From north to south the following units are distinguished: Herlen and North 
Gobi superterranes; the Transaltay and Gurvan Saihan island arc terranes; the Nemegt 
accretionary wedge terrane; the Baruun Huurai active continental margin terrane; the 
South Gobi superterrane; the Sulinheer island arc terrane; and the Duulgant accretionary 
wedge terrane (see Map in Appendix). 

 
The Herlen superterrane, located in the Ereen Davaa range and the river Herlen, 

differs considerably from the Central Mongolian superterrane by its Cambrian upper age 
limit of terrane complexes and absence of ophiolites older than late Neoproterozoic. The 
Herlen superterrane is subdivided into the Ereen Davaa active continental margin terrane, 
the Öndör Haan island arc terrane, the Idermeg passive continental margin terrane, and 
the Ih Bogd island arc terrane. 

 
The Ereen Davaa active continental margin terrane spatially coincides with the 

Ereen Davaa range and is clearly characterized by its three compositional stages [21; 73; 
83]. Its lower stage is represented by biotite gneiss and granite gneiss of Early Proterozoic 
age (Haichiin Gol suite). Lower-middle Neoproterozoic carbonate-schist complex (Ereen 
Davaa suite) belongs to the middle stage. The upper stage is formed of a lithologically 
variable volcanic-sedimentary complex of late Neoproterozoic to Lower Cambrian, which is 
represented on the north by carbonate-terrigenous rocks and on the south by andesite-
dacite-rhyolite. 

 
The Öndör Haan island arc terrane, distinguished by a dismembered ophiolite 

complex of the island arc type, is located in two separate locations, both adjacent to the 
sublatitudinal Herlen fault. The most complete sequence of this ophiolite complex crops 
out in its eastern Mörön Gol subterrane, forming a nappe structure. The Mörön Gol 
subterrane includes dunite-harzburgite ultramafics, clinopyroxenites, gabbroids with 
swarms of diabase dikes, and metabasalt lavas [76; 83]. Higher in the sequence are 
andesite-graywacke units with individual lens-shaped bodies of limestone with remains of 
late Neoproterozoic-Early Cambrian microphitolites [21]; there are small mafic intrusions. 
In the western Tsahir Uul subterrane the rocks are cut by closely spaced faults, 
metamorphosed to the epidote-amphibolite facies, and intensively deformed. 

 
The Idermeg passive continental margin terrane stretches all along the southern 

bank of the river Herlen to the Ih Bogd mountain massif far to the southwest. It is quite 
similar to the Ereen Davaa terrane in its two lower stages, but is different in the upper late 
Neoproterozoic-Lower Cambrian stage rocks. The upper stage of the Idermeg terrane 
lacks volcanics; its shallow-water marine terrigenous-carbonate complex contains 
archaeocythids in the upper part of the sequence [21].  
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The Ih Bogd island arc terrane, a narrow sublatitudinal strip from the Ih Bogd 
range on the west to 113°E on the east, is poorly studied because many of its segments 
are overlain by Mesozoic-Cenozoic complexes. According to existing fragmentary data 
[21; 76], several types of dismembered ophiolite complex and volcanics are developed: 
spilite-keratophyre and basalt-andesite in the Ih Bogd range, and andesite and basalt-
andesite-rhyolite on the east. The terrane structure in the Ih Bogd range indicates 
imbricated thrusts. 

 The earliest post-amalgamation complex of the Herlen superterrane is the Lower 
Paleozoic granitoids of the Herlen and Mod Hudag intrusive complexes. Their massifs 
occur in all of the above four terranes. The age of this stitch complex is determined by Rb-
Sr-method as 538 Ma (new data by S. Jargalan) and by K-Ar method as 550 Ma [21]. 

 
 The North Gobi superterrane, separated from the Herlen superterrane by the Ih 
Bogd – Ulaan Nuur fault, is a long continuous sublatitudinal arc on the southern slopes of 
the Mongolian Altay on the west to the Mongolia/China border far to the east. The North 
Gobi superterrane is subdivided into the Tseel active continental margin terrane, the Gobi 
Altay turbidite terrane, and the Baruun Urt passive continental margin terrane. 
 

The Tseel active continental margin terrane, which occupies the whole southern 
face of the Mongolian Altay range as far as the 98°E on the southeast, is subdivided into 
the Bodonch and Tsogt subterranes. The Tseel terrane is composed of Precambrian 
metamorphic complexes and is characterized by widespread granite-dome tectonics [5; 
38; 51]. The basements of both subterranes are the Tseel megacomplex of early 
Paleoproterozoic age, consisting of plagiogneisses, migmatites, amphibolites, crystalline 
schists, ultrametamorphic units, and relicts of granulites. Supracrystalline low-carbonate 
sandy-schist complex with remains of early Neoproterozoic microfossils (Jargalant suite) is 
widespread in both terranes; in addition, the Tsogt subterrane has andesite metavolcanics 
(Gegeet suite). Metamafic complex (Gashuun Nuur dike complex) and granite-migmatite 
belong to the post-amalgamation complex of this terrane; their Sm-Nd ages are 321±79 
and 385 - 370±5 Ma respectively [5]. 

 
The Gobi Altay turbidite terrane adjoins the Tseel terrane to the northeast and 

occupies the Gobi Altay range. The Gobi Altay terrane is distinguished by highly 
complicated internal structure, with the wide development of a lengthwise strike-slip fault 
zone. A metavolcanic schist with tholeiitic basalts (Tögrög suite) and serpentinite 
protusions are exposed in its apparent basement [48; 77]. The K-Ar age of metamorphism 
of the basalts is determined to be 430 Ma [57]. This metavolcanic schist is overlain by 
terrigenous tuffs, characterized by thin bedding and local inclusions of large limestone 
lenses (Uhin Nuruu suite) [48; 77]. Turbidites (with remains of Lower Ordovician fauna) 
and Upper Ordovician-Lower Silurian terrigenous carbonates form the upper section of this 
terrane [2; 52]. 

 
The Baruun Urt passive continental margin terrane abuts the Gobi Altay terrane 

to the east, and stretches along the low hills of the Mandal Ovoo and Baruun Urt massifs 
towards the lake Dalai Nuur. The Baruun Urt terrane is characterized by an Upper 
Ordovician-Early Silurian volcanic-carbonate-terrigenous complex subdivided into several 
distinct formations. It forms folded basement of the middle Paleozoic Jinst-Shovdol Ovoo 
superimposed trough [15; 44; 60]. 

The oldest post-amalgamation complexes in Baruun Urt terrane, as well as in the 
Gobi Altay terrane, are Late Silurian carbonate and granite-granodiorite [20]. 
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The Transaltay island arc terrane, separated from North Gobi superterrane by the 

Bulgan fault, occupies the Suman Hairhan, Edren, and Aj Bogd ranges, as well as a 
junction zone with the Mongolian Altay between 92°30’E and 96°30’E. It can be divided 
into the Bij, Edren and Aj Bogd subterranes.  

The Bij subterrane, located on the far north, coincides with the Bij and Huvinhar 
tectonic zones, described by S.V. Ruzhentsev et al. [2; 60]. The Silurian-Devonian 
volcanic series with tholeiitic basalts and radiolarian chert form an apparent basement of 
this terrane; the younger section is a Late Devonian-Early Carboniferous volcanic-
graywacke complex. This subterrane probably represents a back-arc basin.  

The axial part of the Edren subterrane mainly consists of facially variated antidrome 
volcanogenic series with significant amount of felsic and mafic tuffs, siliceous tuffs, 
pyroxene-porphyry lavas, spilites, and aquagene basalt breccia [2; 60]. There are layers of 
limestone, sandstone, and siltstone enriched in plant detritus. Disintegrated Silurian and 
Devonian coral limestones exist in its basal conglomerate [60; 66]. Remnant fauna near 
the bottom of the section is Emsian [2]. The unconformably overlying upper part of the 
section is a marine volcanic molasse with Tournasian fauna [60; 66].  

The Aj Bogd subterrane, which can be traced along the Aj Bogd and Seruun 
Hairhan mountains, is an Upper Devonian-Lower Carboniferous complex differentiated 
from the adjacent Edren subterrane by its homodrome volcanism and wider distribution of 
siliceous-terrigenous and tuffaceous-terrigenous units [21; 46; 72].  

Its peculiar style of structure and its volcanic-sedimentary complexes, as well as 
fragments of Silurian reef and absence of ophiolites testify to the ensialic origin of this 
tectonic unit. 

 
The Gurvan Saihan island arc terrane occupies the Gurvan Saihan, Zöölön, and 

Shanh mountains and extends farther along the Ih Nart and Öndor Üd ranges towards the 
lake Buir Nuur. This terrane is distinguished by its imbricated nappe structure, melange 
basement, and the structural competency of complexes of three different ages: Upper 
Silurian-Lower Devonian diabase-schist, Middle to Upper Devonian terrigenous tuffs with 
mixtite, and Lower Carboniferous flysch in the Ih Shanh range, which includes terrigenous 
volcanics [16; 60; 76; 86]. It is confirmed that basalts of this terrane belong to the island 
arc type of weakly differentiated tholeiitic basalts [60] and are separated from mafic 
basement by a thin, but characteristic chert-ophicalcite horizon, forming the peculiar 
Ligurian-type ophiolite complex [ 16; 76; 87]. 

 
The Nemegt accretionary wedge terrane obliquely adjoins the Gurvan Saihan 

terrane on the southwest and is traced from the southeastern edge of the Seruun Hairhan 
range to the east along the Ongon Ulaan ridge, through the Nogoon Tsav badlands, and 
farther along the Nemegt, Sevrei, and Deng Nuruu mountains. The Nemegt terrane is a 
thick serpentinite melange which includes blocks of ultramafics, gabbroids, basaltic pillow 
lavas, and quartz-carbonate rocks (listvenite), as well as larger blocks of Silurian-Lower 
Devonian diabase-schist and Middle-Upper Devonian siliceous-schist turbidites [23; 48; 
60; 68]. In the Nemegt mountains the siliceous-schist turbidites are intruded by small 
tonalite, whose clasts can be found in the basal conglomerates of the post-amalgamation 
Lower Carboniferous marine volcanic-molasse complex [48].  

 
The Baruun Huurai active continental margin terrane, located in the 

westernmost part of the Transaltay Gobi, is subdivided into five subterranes (from south to 
north): Baaran, Ulaan Us, Hairhan, Suhait and Baitag.  

The Baaran subterrane, in the Baaran Nuruu and Argalant Uul mountains, is 
composed of a thick Devonian-Lower Carboniferous sedimentary-volcanic complex 
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distinguished by widespread development of latite lavas [61; 72]. Noteworthy are linear 
intrusions of Cu-Ni-bearing picrite-dolerite [17]. 

The Ulaan Us subterrane is separated from the Baaran subterrane by the sub-
latitudinal Mergen fault. In addition to Devonian siliceous-volcanic and volcanic-terrigenous 
rocks the Ulaan Us subterrane includes thick Lower Carboniferous terrigenous flysch [48; 
61; 72]. The Hairhan subterrane comprises all of the southeastern part of the Baruun 
Huurai terrane. The Hairhan subterrane is characterized by the development of Devonian 
terrigenous tuffs with significant amount of andesite-rhyolite lava and tuff, as well as 
volcanic-carbonate-terrigenous and terrigenous (with rare limestone horizons) rocks 
containing abundant remains of Visean and Serpukhovian fauna [21; 46; 61; 72].  

The Suhait subterrane, which stretches northwest along the Suhaityn Ovgor Nuruu 
range, consists of Middle-Upper Devonian terrigenous-volcanic rocks dominated by 
basaltic-andesitic lava and Lower Carboniferous terrigenous rocks [61; 72]. 

The Baitag subterrane crops out in the Baitag mountain in the far southwest portion 
of the Baruun Huurai terrane. The Baitag subterrane consists of Devonian marine basalt-
andesite, basalt-andesite-rhyolite, and carbonate-siliceous-tuffaceous rocks and poorly 
developed coal-bearing Lower Carboniferous terrigenous strata [21; 61; 72]. 

 
The South Gobi superterrane comprises a significant part of the southern Gobi 

Desert, with its low hills of the Gobi Tien Shan, Baruun Tsohiot, Toto Shan, and Nüht 
Davaa massifs. It is subdivided into the Gobi Tien Shan turbidite terrane on the west, and 
the Baruun Tsohiot and Hutag Uul passive continental margin terranes to the east. 

 
The Gobi Tien Shan turbidite terrane stretches in a sublatitudinal direction along 

the Gobi Tien Shan massif and farther into the Han Bogd and Tavan Hara Ovoo 
mountains to the east. This terrane is composed of probable Upper Ordovician-Lower 
Silurian oligomictic turbidites, outcrops of which are traced as separate chains      along 
the southwestern hills of the Gobi Tien Shan [59; 72]. 

 
The Baruun Tsohiot passive continental margin terrane, located in the Baruun 

Tsohiot hills in southernmost Mongolia, has a nappe structure characterized  by the 
presence of individual antiforms (Elgen Uul) in addition to a well known Cretaceous Onch 
Hairhan metamorphic core complex [2; 72; 80]. Precambrian rocks metamorphosed from 
carbonate-terrigenous sediments make up the main part of the complex, with turbidites 
known by their Lower-Middle Ordovician fossils [2; 20]. 

 
The Hutag Uul passive continental margin terrane, located to the east of the 

East Mongolian strike-slip fault, can be traced along the Hutag Uul and Nüht Davaa 
mountains. This terrane is marked by different Paleo- and Neoproterozoic metamorphic 
rocks with the remains of stromatolites [7; 21], as well as more widespread Late 
Neoproterzoic-Cambrian carbonate-terrigenous rocks and Ordovician-Lower Silurian 
terrigenous complexes dated by fossils [20; 73]. 

Postamalgamation complexes in the South Gobi superterrane begin with Late 
Silurian granitic intrusions in all its terranes. The radiometric age of the granites in the 
Hutag Uul terrane has been known for a long time to be 419 - 435 Ma [21]; it is also known 
that one of the granitic intrusions in the Gobi Tien Shan terrane is overlain by Devonian 
basal conglomerate [60]. 

 
The Sulinheer island arc terrane is a chain of rootless nappes, thrust over the 

southern portion of the Hutag Uul terrane in the mountain massif of Toto Shan. The 
Sulinheer terrane consists of a Late Devonian-Early Carboniferous dismembered ophiolite 
complex, structurally combined with a marine carbonate-volcanic-terrigenous 
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Carboniferous-Permian complex [2; 21; 62]. The ophiolite complex consists of ultramafics, 
werhlites, and gabbro, best represented within the large Süüj nappe and chert-spilite 
formation, included in the Nomt Uul and Hangi Ovoo nappes. The carbonate-volcanic-
terrigenous complex is best exposed in the Tavan nappe in the far southeastern part of the 
terrane, where it is composed of serpentinite protrusions  and island arc carbonate-
effusive-tuffaceous rocks of Pennsylvanian-Upper Permian age with remains of Tethyan 
fauna. The Permian (Kungurian and younger) terrigenous-mixtite complex in the Shar Had 
nappe and significant number of olistoliths of fusulinid limestones (Carboniferous to 
Asselian epoch of Lower Permian) also belong to the same complex. The nappes of this 
terrane are intruded by Lower Triassic granitoids and “stamped” by Late Triassic 
continental molasse [20; 52]. 

 
The Duulgant accretionary wedge terrane is located to the south of Sulinheer 

terrane; the two terranes are separated by the sublatitudinal Duulgant fault. The Duulgant 
terrane is primarily distinguished by a greenschist complex (with marbles and 
metavolcanics near the top) of unknown age [20; 21]; apparently the complex was formed 
by metamorphism of marine sands and silts in an oceanic trench. Postamalgamation 
complexes of the terrane are Lower Triassic granitoids and Late Triassic continental 
molasse (like in the Sulinheer terrane). 

In summary to this brief description of the South Mongolian superblock one can 
conclude that this superblock is a product of the Caledonian-Variscan collisional orogeny, 
and that the terranes form a collage of different fragments of the Paleoasian and 
Paleotethys oceans. Not only the pre-Middle Cambrian terranes that form the large Herlen 
superterrane, but all of the pre-Upper Silurian terranes (parts of both the North Gobi and 
South Gobi superterranes) are fragments of the Paleoasian ocean. This statement is 
based on the fact that all island arc and turbidite terranes of the Herlen, North Gobi, and 
South Gobi superterranes are similar to the structural fragments of the Paleoasian ocean 
in the North Mongolian superblock. They reveal a distinct geodynamic setting and formed 
during the Caledonian orogeny. All other terranes of the South Mongolian superblock, 
such as Transaltay, Gurvan Saihan, Nemegt, Baruun Huurai, Sulinheer, and Duulgant 
terranes, are structural fragments of the Paleotethys ocean [41; 60; 72; 73; 83; 85].  

Paleozoic overlap and stitch complexes in South Mongolian superblock form a 
series of large superimposed structures of middle and late Paleozoic ages.  

The largest middle Paleozoic superimposed structures are Herlen, Salhit, and Shar 
Had troughs in the Herlen terrane [73; 83]; Jinst–Shovdol Ovoo trough in the North Gobi 
superterrane [20; 65; 73; 77]; and Tömört–Ehiin Gol, North Baruun Tsohiot, and Hatan 
Bulag–Badrah troughs in the South Gobi superterrane [20]. All these troughs contain post-
amalgamation Upper Silurian-Devonian marine volcanic-terrigenous rocks and rare 
carbonate-terrigenous and terrigenous complexes. Considering their lithologic content and 
tectonic style, there is an obvious similarity with the structures of supra-subductional zones 
of the Andean type.  

The East Mongolian and South Mongolian molasse-volcanic-plutonic belts, as well 
as the North Gobi and Lügiin Gol troughs, are the largest Upper Paleozoic superimposed 
structures in the South Mongolian superblock.  

The East Mongolian molasse-volcanic-plutonic belt is superimposed over the 
Herlen and North Gobi superterranes, and the South Mongolian molasse-volcanic-plutonic 
belt is superimposed over the Nemegt terrane and the South Mongolian superterrane. The 
lithologies in these two molasse-volcanic-plutonic belts are almost identical, being 
characterized by Lower Carboniferous marine volcanic molasse and Middle Carboniferous 
to Permian continental molasse-volcanic-plutonic complexes [21; 46; 52; 72; 82]. Some 
workers consider that the formation of these structures took place at the Andean type 
continental margin [72; 82].  
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However, the North Gobi and Lügiin Gol troughs superimpose opposite edges of 
the Herlen and South Gobi superterranes, respectively, and are filled by crucial Upper 
Carboniferous-Permian thick marine volcanic-terrigenous complexes [21; 46; 62]. They 
represent the forearc (North Gobi trough) and backarc (Lügiin Gol trough) basins. 

Upper Silurian granodiorite-granite and granite-migmatite and Mississippian 
monzonite are stitch complexes of the South Mongolian superblock. The granodiorite-
granite and granite-migmatite belong only to the subterranes of the South Mongolian 
superblock, whereas the main mass of monzonite intrusions is concentrated in the 
southern half of the superblock, encompassing the Baruun Huurai, Transaltay, Gurvan 
Saihan and Nemegt terranes, as well as the South Gobi superterrane. All these complexes 
are collisional [46].  

Mesozoic-Cenozoic superimposed complexes have exceptionally wide distribution 
in the South Mongolian superblock and are certainly post-accretion structures [47; 49]. 
They fill numerous depressions overlying different terranes with their post-amalgamation 
complexes. Everywhere, excluding the individual grabens with Jurassic marine molasse in 
the Ereen Davaa terrane, they are composed of continental volcanic-terrigenous and/or 
terrigenous rocks. The Noyon, Dashbalbar, and Shalz systems of Middle Triassic to Early 
Jurassic troughs [18; 52; 83], the Jurassic Saihan Ovoo trough, and all of the Late 
Mesozoic-Cenozoic depressions of southern and eastern Mongolia [13; 20; 47; 49] are 
included.  

The Neogene-Quaternary Dariganga basalt plateau with more than two hundred 
volcanic cones belongs to intraplate complexes based on their geodynamic origin, but 
some of the structures with subalkalic and alkalic magmatism are related to rifting and 
mantle hot spot upwelling.  

The remaining Late Cretaceous and Cenozoic structures are related to large post-
rift sedimentary basins [72]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 19



 
 
 
 

 
IV. CONCLUSIONS 

 
The Tectonic Map of Mongolia at a scale of 1:1,000,000 has an important scientific 

and practical significance.  
The scientific significance of the map is that a new level of knowledge about 

tectonics of a vast region of Inner Asia, the territory of Mongolia, is established. It is clear 
that the orogens between the Siberian and North China cratons constitute a terrane 
collage of microcontinents, passive and active continental margins, accretionary wedges, 
island arcs, seamounts, and oceanic crust. This map can help to understand the tectonic 
development of Inner Asia, as a whole, and of Mongolia, in particular. 

 The practical significance of the Tectonic Map of Mongolia has different aspects. 
On the one hand, it demonstrates the implication of plate tectonic theory to Mongolian 
geology using comprehensive methods of geodynamic analysis for the improvement of 
geological mapping. On the other hand, this map provides an opportunity to incorporate 
the vast data on Mongolian mineral resources into the terrane collage concept. The 
scientific results of several successful international projects show the advantage of such 
an approach in terms of studying economic geology and exploring for mineral resources. 
The map can help foreign investors interested in mineral exploration development in 
Mongolia. Finally, the new tectonic map helps to train students, it may be useful for 
international scientific projects, and demonstrates the achievements of Mongolian 
geologists. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 20



 
 

REFERENCES 
 
1. Al’mukhamedov A.I., Gordienko I.V., Kuzmin M.I., Tomurtogoo O., Tomurhuu D., 1996. 

Dzhida zone – a fragment of Paleoasian ocean. Geotectonika, v. 4, p.25-42 (in 
Russian). 

2. Badarch G., 1990. Tectonics of South Mongolian foldbelts (PhD Thesis). Ulaanbaatar, 
Inst.Geol., MAS MPR. 239 p. (in Russian). 

3. Belichenko V.G., Sklyarov R.G., Dobretsov N.L., Tomurtogoo O., 1994. Geodynamic 
map of Plaeoasian ocean: eastern segment. Russian Geology and Geophysics, v.35, 
n.7-8, p.23-32. 

4. Berzin N.A., Coleman R.G., and others, 1994. Geodynamic map of western part of 
Paleoasian ocean. Geology and Geophysics, v.35, n.7-8, p.29-40. 

5. Bibikova E.V., Kirnozova E.I., Kozakov I.K., Kotov A.B., Neimark L.A., Gorohovski 
B.M., Shuleshko I.K., 1992. Polymetamorphic complexes of southern slopes of 
Mongolian and Gobi Altay: results of U-Pb dating. Geotectonika, n.2, p.104-111 (in 
Russian). 

6. Buslov M.M., 1998. Terrane tectonics and geodynamics of mosaic-block type fold 
regions (Altay-Sayan and eastern Kazakhstan regions). DSc Thesis.  Novosibirsk, IG 
Sib. Branch of RAS, 44p. (in Russian). 

7. Byamba J., 1996. Ancient structures of Mongolia and their phosphorites. Ulaanbaatar, 
ADMON, 179 p. (in Russian). 

8. Byamba J., Dejidmaa G., 1999. Geodynamics of Mongolian Altay. Mongolian 
Geoscientist, n.3, p.2-25. 

9. Coney P.J., Jones D.L., Monger, J.W.H., 1980. Cordilleran suspect terranes. Nature, 
v.288, p. 329 - 333. 

10. Delor C., Derion J-P., Maluski H., and Tomurtogoo O., 1999. Petrostructural constraints 
and Ar-Ar dating of the Bayankhongor ophiolites. In: Badarch, G., Jahn, B.-M. (Eds). 
IGCP-420. Continental Growth in the Phanerozoic: Evidence from Central Asia. 
Abstracts and Excursion Guidebook. Geosciences, Rennes, p.21. 

11. Dergunov A.B., 1989. Caledonides of Central Asia. Moskva: Nauka, 192 p. (in 
Russian). 

12. Dergunov A.B., Luvsandanzan B., Pavlenko V.S., 1980. Geology of western Mongolia. 
Moskva: Nauka, 195 p. (in Russian). 

13. Devyatkin E.V., 1981. Cenozoic of Inner Asia. Moskva: Nauka, 230 p. (in Russian). 
14. Dorjnamjaa D., Bat-Ireedui Ya., 1991. Precambrian of Mongolia. Ulaanbaatar, 179 p. 

(in Russian). 
15. Dorjnamjaa D., Soyolmaa D., 2001. Zavhan phosphorite basin (phosphorus, gold, 

diamond). Ulaanbaatar, 166 p. (in Mongolian).  
16. Eenjin G. 1990. Tectonics of central part of south Mongolian Hercinides (PhD Thesis). 

Moskva, GIN AN SSSR (in Russian). 
17. Gabbroid formations of western Mongolia, 1990. Novosibirsk: Nauka, 269 p. (in 

Russian). 
18. Gan-Ochir J., Tomurtogoo O., 1987. Triassic of Mongolia. Ulaanbaatar, MAS MPR 

press, 218 p. (in Russian). 
19. Geological formations of Mongolia, 1995. Moskva: “Shag” press, 175 p. (in Russian). 
20. Geological map of Mongolia, scale 1:1000000, Ed.-in chief  Tomurtogoo O., 1999, 

2002. Ulaanbaatar: Geological Information Center. 
21. Geology of MPR, 1973. Moskva: Nedra, v.1, 580 p., v. 2, 752 p. (in Russian). 
22. Gibsher A.S., Khain E.V., Kotov A.B., Salnikova E.B., Kozakov I.K., Kovach V.P., 

Yakovleva S.Z., Fedoseenko A.M., 2001. Late Vendian age of the Khan-Taishiri 

 21



ophiolite complex in Western Mongolia. Geol. i Geofiz., v.42, p.1179-1185  (in 
Russian). 

23. Gordienko I.V., 1987. Paleozoic magmatism and geodynamics of Central Asian folded 
belt. Moskva: Nauka, 238 p. (in Russian). 

24. Granitoid and alkalic formations in structures of Western and Northern Mongolia, 1975. 
Moskva: Nauka, 288 p. (in Russian). 

25. Howell D.G., 1989. Tectonics of suspect terranes: Mountain building and continental 
growth. L.; N.Y.: Chapman and Hall, 232 p. 

26. Howell D.G., Jones D.L., and Schermer E.R., 1985. Tectonostratigraphic terranes of 
the Circum-Pacific region: Principles of terrene analysis: Tectonostratigraphic terranes 
of the Circum-Pacific region. Houston: Circum-Pacific Council for Energy and Mineral 
Resources, v.1, p.3-31. 

27. Iliin A.V., 1982. Geological development of Southern Siberia and Mongolia in Late 
Precambrian – Cambrian. Moskva: Nauka, 116 p. (in Russian). 

28. Jones D.L., Howell D.G., Coney P.J., and Monger J.W.H., 1983. Recognition, character 
and analysis of tectonostratigraphic terranes in western North America: Accretion 
tectonics in the Circum-Pacific regions. Tokyo: Terrapub, p.21-35. 

29. Kepezhinnskas P.K., Kepezhinnskas K.B., Pukhtel, I.S., 1991. Lower Paleozoic 
oceanic crust in Mongolian Caledionides: Sm-Nd isotope and trace element data. 
Geophysical Research Letter, 18, p.1301-1304. 

30. Kepezhinskas K.B., Kepezhinskas V.V., Tomurhuu D., Dorjnamjaa D., 1985.  Riphean- 
Lower Paleozoic ophiolites of Mongolia, in: Riphean-Lower Paleozoic ophiolites of 
Northern Eurasia. Novosibirsk: Nauka, p.19-33 (in Russian). 

31. Khain E.V., Amelin Yu.V., Izokh A.E., 1995. Sm-Nd data on the age of ultrabasite-
basite complexes in the Western Mongolia obduction zone. Dokl. RAN, v.341, n.6, 
p.791-796 (in Russian). 

32. Kheraskova T.N., 1986. Vendian-Cambrian formations of the Asian Caledonides. 
Moskva: Nauka, 247 p. (in Russian) 

33. Kheraskova T.N., Ilinskaya M.N., Luvsandanzan B., Dashdavaa Z., 1987. Vendian-
Lower Paleozoic formations of the Caledonides of Northern Mongolia. In: Early 
geosyncline formations and structures. Moskva: Nauka, p.67-100 (in Russian). 

34. Kheraskova T.N., Ilinskaya M.N., Tomurtogoo O., 1989. Volcanic complexes of Daribi 
range (western Mongolia). Izv. AN SSSR, Geology, n.4, p.63-72 (in Russian). 

35. Kheraskova T.N., Tomurtogoo O., Khain V.E., 1985. Ophiolites and Upper 
Precambrian – Lower Paleozoic formations of Lake zone of Daribi range (western 
Mongolia). Izv. AN SSSR, Geology, n.6, p.25-51 (in Russian). 

36. KoptevaV.V., Kuzmin M.I., Tomurtogoo O., 1984. Structure of upper part of ophiolites 
of Bayanhongor zone of Mongolia. Geotektonika, n.6, p. 39-54 (in Russian). 

37. Kovalenko V.I., Puhtel I.S., Yarmolyuk V.V., Zhuravlev D.Z., Stosh H., Yaguts E., 1996. 
Sm-Nd isotope systematics of ophiolites of Lake Zone (Mongolia). Stratigraphy and 
geological correlation, v.4, n.2, p.3-9 (in Russian). 

38. Kozakov I.K., 1986. Precambrian infrastructural complexes of Mongolian Paleozoides. 
Leningrad: Nauka, 196 p. (in Russian). 

39. Kozakov I.K., Kotov A.B., Kovach V.P., Salnikova E.B., 1997. Crust forming processes 
in geological development of Baidrag block of Central Mongolia: Sm-Nd isotope data. 
Petrology, v.5, n.3, p. 227-235 (in Russian). 

40. Kravtsev A.V., Izoh A.E., Tsukernik A.B., 1989. Intrusive magmatism of Lake zone 
(MPR), in: Structural-content complexes of South-Eastern Tuva. Novosibirsk: IGiG SO 
AN SSSR, p.26-44 (in Russian). 

41. Kroner A., Tomurtogoo O., Badarch G., Windley B.F., Kozakov I.K., 2001. New zircon 
ages and their significance for crustal evolution in Mongolia. IGCP-440. Abstract 
volume. Irkutsk, p.142-144.  

 22



42. Kuzmichev A.B., 2002. The Late Riphean-Early Paleozoic tectonic events in formation 
of the Tuva-Mongolian Massif (DSc Thesis). Moskva: ILMIS RAS, 49p. (in Russian). 

43. Lamb M.A., Badarch G., 1997. Paleozoic Sedimentary Basins and Volcanic-Arc 
Systems of Southern Mongolia: New Stratigraphic and Sedimentologic Constrains. 
Intern. Geol. Rev., v. 39, p. 542-576. 

44. Lesnov F.P., Melyahovetsky A.A., Bayarhuu J., 1977. Shishhid Gol hyperbasites 
(Northern Mongolia), in: Materials for genetic mineralogy and petrology. Novosibirsk: 
Nauka, p. 130-145 (in Russian). 

45. Makarychev G.I., Ges M.D., Morkovkina V.F., Palei I.P., 1990. Evolution of earth crust 
structure of western Mongolia in Precambrian, in: Evolution of geological processes 
and metallogeny of Mongolia. Moskva: Nauka, p. 81-110 (in Russian). 

46. Map of Geological Formations of MPR, scale 1:1500000, chief editor Yanshin A.L., 
1989. Moskva: GUGK (in Russian). 

47. Map of Mesozoic and Cenozoic Tectonics of MPR, scale 1:1500000, chief editor 
Yanshin A.L., 1979. Moskva: GUGK (in Russian). 

48. Markova N.G., 1975. Stratigraphy of Lower and Middle Paleozoic of Western Mongolia. 
Moskva: Nauka, 120 p. (in Russian). 

49. Mesozoic and Cenozoic tectonics and magmatism of Mongolia, 1975. Moskva: Nauka, 
308 p. (in Russian). 

50. Mitrofanov F.P., Bibikova E.V., Gracheva T.V., Kozakov I.K., and others, 1985. 
Archean isotope age of “grey” gneisses in the Caledonides of Central Mongolia. Dokl. 
AN SSSR, v.284, n.3, p.670-674 (in Russian). 

51. Mitrofanov F.P., Kozakov I.K., Palei I.P., 1981. Precambrian of Western Mongolia and 
Southern Tuva. Leningrad: Nauka, 156p. (in Russian). 

52. Mossakovsky A.A., Tomurtogoo O., 1976. Upper Paleozoic of Mongolia. Moskva: 
Nauka, 125 p. (in Russian). 

53. Nokleberg W.J., West T.D., Dawson K.M. et al., 1998. Summary terrane, mineral 
deposit, and metallogenic belt maps of the Russian Far East, Alaska, and Canadian 
Cordillera. N.Y., (US Geol. Surv. Open-File Rep.98-136). 

54. Parfenov L.M., Nokleberg W., Khanchuk A.I., 1998. Principles of composition and main 
units of legend to the Geodynamics Map of northern and central Asia, southern 
Russian Far East, Korea and Japan. Pacific Ocean Geology, v.17, n.3, p.3-13 (in 
Russian). 

55.  Parfenov L.M., Popeko L.I., Tomurtogoo O., 1999. Problems of tectonics of Mongol-
Okhotsk orogenic belt. Geology of Pacific Ocean, v.16, pp.797-830. 

56. Pavlenko A.S., Filippov L.V., Orlova L.P., 1974. Granitoid formations of Central Asian 
fold belt. Moskva: Nauka, 222 p. (in Russian). 

57. Pinus G.V., Agafonov L.V., Lesnov F.P., 1984. Alpine type hyperbasites of Mongolia. 
Moskva: Nauka, 120 p. (in Russian). 

58. Polyakov G.V., Izokh A.E., Krivenko A.P., 1983. Anorthosite formation of Mongolia. 
Dokl. AN SSSR, v.279, n.4, p.955-959 (in Russian). 

59. Ruzhentsev S.V., 1985. Geology of Gobi Tien Shan and problems of south Mongolian 
paleo-ocean. Izv. VUZ, Geology and Prospecting, n.6, p.12-19 (in Russian). 

60. Ruzhentsev S.V., Badarch G., Voznesenskaya T.A., Sharkova T.T., 1987. Variscan 
formations and structures of southern Mongolia. In: Early geosyncline formations and 
structures, Moskva: Nauka, p.101-137 (in Russian). 

61. Ruzhentsev S.V., Pospelov I.I., Badarch G., 1992. Tectonics of Baruun Huurai trough 
of Mongolia. Geotektonika, n.1, p.94-110 (in Russian). 

62. Ruzhentsev S.V., Pospelov I.I., Badarch G., 1989. Tectonics of Indosinides of 
Mongolia. Geotektonika, n.6, p.13-27 (in Russian). 

63. Saveliev A.A., 1990. Ultrabasite-basite formations in the structure of ancient platforms 
and its folded margins. Moskva: Nauka, 196p. (in Russian). 

 23



64. Sklyarov E.V., Postnikov A.A., Posokhov V.F., 1996. Structural location, metamorphism 
and petrology of Hugein series (Northern Mongolia). Geologiya i Geofizika, v. 37, n.6, 
p. 69-78 (in Russian). 

65. Suetenko O.D., Chalyan M.A., Sharkova T.T., 1984. To the stratigraphy of Devonian 
sedimentary-volcanic rocks of eastern Mongolia. Izv. VUZ, Geologiya I Razvedka, n.9, 
p.30-36 (in Russian). 

66. Suetenko O.D., Golovchenko E.V., 1988. About Carboniferous system of Transaltay 
Gobi. DAN SSSR, v.301, n.4, p. 935-938 (in Russian). 

67. Sukhanov M.K., Troitsky V.A., Bayarbileg L., 1988. About Precambrian age of 
anorthozites of Mongolia. Dokl. AN SSSR, v.298, n.4, p.952-955 (in Russian). 

68. Tectonic map of MPR, scale 1:1500000, chief editor Yanshin A.L., 1978. Moskva: 
GUGK. 

69. Tectonic map of northern Eurasia, scale 1:5000000, chief editors Peive A.V. and 
Yanshin A.L., 1980. Moskva: GUGK. 

70. Tectonic Transect Map across Russia-Mongolia-China (eastern part). Scale 
1:2,000,000, eds: Coleman R.G., and Dobretsov N.L., 1997. Stanford Univ. 

71. Tectonic Transect Map across Russia-Mongolia-China (western part). Scale 
1:2,000,000, eds: Coleman R.G., and Xiao Xichang, 1997. Stanford Univ. 

72. Tectonics, Magmatism, and Metallogeny of Mongolia, edited by Dergunov, A,B., 2001. 
London, Routledge, 286 pp. 

73. Tectonics of Mongolia, chief editor Yanshin A.L., 1974. Moskva: Nauka, 284 p. (in 
Russian). 

74. Tomorhuu D., 1999. Geodynamics of pre-orogenic magmatic rocks of Zed zone of 
Mongolia. PhD thesis, Ulaanbaatar, IGMR, 26p. (in Russian). 

75. Tomurtogoo O., 1997. A New Tectonic Scheme of the Paleozoides in Mongolia. 
Proceeding of the 30th Int.Geol.Gongr., v.7, p. 75-82. 

76. Tomurtogoo O., 1989. Ophiolites and formation of foldbelts in Mongolia. DSc Thesis, 
Moskva: GIN AN SSSR, 423 p. (in Russian). 

77. Tsukernik A.B., Sharkova T.T., Kravtsev A.V., 1986. Geological setting of eastern part 
of Mongolian Altay range. Geologiya i Razvedka, n.12, p.10-21 (in Russian). 

78. Voznesenskaya T.A., 1980. Subarkose flysch in the Caledonides of western Mongolia. 
Lithology and mineral resources, n.4, 175 p. (in Russian). 

79. Volcano-plutonic associations of central Mongolia, 1990. Moskva: Nauka, 269 p. (in 
Russian). 

80. Webb L.E., Graham S.A., Johnson C.L., Badarch G., Hendrix M.S., 1999. Occurrence, 
age, and implications of the Yagan-Onch Hayrhan metamorphic core complex, 
southern Mongolia. Geology, v.27, No.2, p.143-146. 

81. Willams H., Hatcher R.D., 1982. Suspect terranes and accretionary history of the 
Appalachian orogen. Geology, 10: 530-536. 

82. Yarmolyuk V.V., Kovalenko V.I., 1991. Rift magmatism of active continental margins 
and its ore capability. Moskva: Nauka, 262 p. (in Russian). 

83. Zonenshain L.P., 1972. A Geosyncline theory and its application to the Central Asian 
folded belt. Moskva: Nedra, 240 p. (in Russian). 

84. Zonenshain L.P., Kuzmin M.I., 1978. Hantaishir ophiolite complex of Western Mongolia 
and a problem of ophiolites. Geotektonika, n.1, p.19-42 (in Russian). 

85. Zonenshain L.P., Kuzmin M.I., Natapov L.M., 1990. Geology of the USSR: A plate 
tectonic synthesis. Am. Geophys. Union, Geodynamics Series 21, 242 p. 

86. Zonenshain L.P., Suetenko O.D., Jamyandamba L., Eenjin G., 1975. A structure of 
axial part of South-Mongolian eugeosyncline in the range of Dzolen. Geotektonika, n.4, 
p.28-44 (in Russian). 

 24



87. Zonenshain L.P., Tomurtogoo O., 1979. Ophiolites and main nature of earth crust 
formation of Mongolia, in: Geology and Magmatism of Mongolia. Moskva: Nauka, p. 
135-144 (in Russian). 

88. Zonenshain L.P., Tomurtogoo O., Kopteva V.V., 1985. Ophiolites of Western Mongolia, 
in: Riphean-Lower Paleozoic ophiolites of Northern Eurasia. Novosibirsk: Nauka, p.7-
19 (in Russian).       

 
 

 25




































	TECTONICS OF MONGOLIA
	I. GENERAL INFORMATION ABOUT THE MAP
	II. LEGEND
	III. MAIN CONTENT OF THE MAP
	The NORTH MONGOLIAN SUPERBLOCK
	The SOUTH MONGOLIAN SUPERBLOCK

	IV. CONCLUSIONS
	REFERENCES
	MAPS
	M-45, L-45
	M-46
	M-47
	M-48
	M-49
	M-50
	L-46
	L-47
	L-48
	L-49
	L-50
	K-46,47
	K-48
	K-49
	Legend 1
	Legend 2





