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Transtension is a system of stresses that tends to 

cause oblique extension, i.e., combined extension 

and strike slip (Neuendorf et al, 2011). Syn-volcanic 

transtensional deformations of the lithosphere may 

provide two possible scenarios for control of 

magmatic processes. One assumes ascending sub-

lithospheric melts, which mark the permeable 

lithosphere in transtension area without melting 

lithospheric material. Products of volcanic eruptions 

in such a zone show only sub-lithospheric mantle 

material. Components of magmatic liquids do not 

reveal any connection to a lithospheric structure. 

Another scenario yields a direct control of melting in 

lithospheric sources in evolving transtensional 

structure. In this case, spatial-temporal change of 

lithospheric and sub-lithospheric components is a 

direct indication of the evolving transtensional zone. 

Activity of echelon volcanic fields, controlled by 

north-south or west-east transtensional structures, is 

indicative for specific tectonically active areas of 

Asia. For instance, volcanism is characteristic of 

transtensional segments of the Baikal Rift Zone. In 

the north-south Kamar segment, volcanism is 

constrained between 18 and 12 Ma, in the west-east 

Muya-Udokan segment, it was displayed in the 

Udokan volcanic field in the last 14 Ma, and in the 

north-south Tsipa-Muyakan segment in the Vitim 

volcanic field in the range of 16.0-0.6 Ma 

(Rasskazov et al., 2013). A transtension of the 

lithosphere is well pronounced also in the Eastern 

Hangay area, Central Mongolia. To the south of this 

ridge, in Valley of Lakes, en echelon character of 

west-east volcanic structures was exhibited at 32-31 

Ma. At the ridge and north of it, volcanism occurred 

in west-east left-lateral transtensional segments in 

the time interval from 17.0 to 8.0 Ma. Between the 

Eastern and Central Hangay, the right-lateral north-

south Chulutyn transtensional segment was 

reactivated in the range of 9.6-2.1 Ma (Rasskazov et 

al., 2012). There are non-volcanic transtensional 

segments (such as Rel-Verkhniyangarsk in the 

Baikal Rift Zone). Some seismically active strike 

slips (e.g., Bolnay) have no effect on the 

configuration of volcanic fields and might reflect 

shallow displacement of crustal tectonic blocks. 

Lateral movements widely developed along 

north-south faults in East Asia (e.g., Tan-lu, 

Sakhalin-Hokkaido, Tsushima, Central Sikhote-

Alin). Right- and left-lateral displacements in some 

of these faults, however, are controversial (Jolivet et 

al, 1994.; Rasskazov et al., 1998; Gilder et al., 1999; 

Zhang et al., 2003). In this paper, we present 

arguments in favor of common transtensional nature 

of lithospheric-derived melting anomaly of the 

Wudalianchi volcanic zones that extends north-south 

over 230 km at the northern circuit of the Songliao 

basin, Northeast China. 

The basin subsided from the Middle Jurassic to 

Paleogene. Potassic rocks from the Wudalianchi 

zone, dated back to the Pliocene and Quaternary 

(Guide book…, 2010; Zhao et al., 2014), show 

stepwise widening of K2O contents along this zone 

from the Erkeshan volcanic field (5.6-5.8 wt%) 

through Wudalianchi (3.2-6.0 wt.%) and Keluo (4.0-

7.0 wt.%) to the Xaogulihe volcanic field (2.0-9.5 

wt%). In the Quaternary rocks from Wudalianchi, 

K2O concentrations range from 4.8 to 6.0 wt% with 

its relative decrease in rocks at the beginning and 

end of volcanic evolution. Initial lava flows with 

K2O contents 3.9-5.2 wt% erupted along the 

Laoshantou – Old Gelaqiushan north-south locus 

from 2.5 to 2.0 Ma and in the final cone of the 

Huoshaoshan volcano, erupted in 1721, dropped to 

3.2 wt%.  

Volcanism displays background activity, 

irregular in time and space, and propagating activity, 

characterized by temporal shift of volcanic edifices. 

Background eruptions occurred between 1.3 and 0.8 

Ma at the South Gelaqiushan volcano and along the 

west-east locus of the Lianhuashan, Yaoquanshan, 

West Jaodebushan, West Longmenshan volcanoes. 

In the last 0.6 Ma, three groups of volcanoes 

erupted: Western (North Gelaqiushan, Lianhuashan, 

Jianshan-Jiamshanzi), Central (Wohushan, 

Bijiashan, Laoheishan, Huoshaoshan), and Eastern 

(Weishan, East Jaodebushan, Xiaogoshan, West and 
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East Longmenshan, Molabushan). Background 

eruptions continued in the Western and Eastern 

groups, whereas the Central group displayed 

stepwise shift of activity from the southwest to the 

northeast. Such a regular volcanic evolution was 

accompanied with a relative reduction of K2O 

abundances in final eruption products of the 

Huoshaoshan volcano.  

From a comparative analysis of K2O, other major 

oxides, and trace elements in rocks of early and late 

eruption phases in the Central group of volcanoes, 

we infer that rocks were compositionally almost 

similar to the background ones in edifices of the first 

volcano (Wohushan), were partially close to the 

background rocks and partly differed from them in 

edifices of the second and third volcanoes 

(Bijiashan, Laoheishan), and were significantly 

different from the background rocks in the cone of 

the fourth volcano (Huoshaoshan).  

We suggest that magma generation under the 

Wudalianchi volcanic field was controlled by 

developing transtension of a layer at the base of the 

lithosphere that divided and shielded sources of 

underlying homogeneous sub-lithospheric 

convective mantle and the overlying enriched 

heterogeneous lithosphere. The sub-lithospheric 

magma source had 
87

Sr/
86

Sr = 0.7052 (Rasskazov et 

al., 2011), sources of the boundary shielding layer 

the same and lower Sr-isotopic ratios, and sources of 

the overlying region the same and higher ones. The 

development of transtension governed time and 

space of locally introduced convective mantle 

component through the boundary shielding layer on 

background of melting enriched mantle material 

above the latter.  

The 2.5–2.0 Ma local eruptions of sub-

lithospheric liquids, derived from the axial part of 

the north-south zone of transtension, were followed 

with the 1.3–0.8 Ma background melts from a wider 

transtensional segment of the enriched lithospheric 

region. Afterwards, in the past 0.6 Ma, background 

melting of the enriched lithosphere sharply outlined 

edge portions of the transtensional segment, whereas 

simultaneous local sub-lithospheric melting 

propagated along a crack originated within the 

boundary shielding layer due to concentrating 

tectonic forces at the central portion of the 

transtensional segment.      
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