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Non double couple (NDC) sources are considered in framework of the hypothesis that the process of seismic rupture can be viewed as a result of complicated fault geometry and its segmentation. Current seismological observations confirm that the pattern of seismic waves from some earthquakes cannot be produced by slip along a planar fault surface. Several recent studies have revealed non-double-couple components (NDC) in catalogs of seismic moment tensors (Frohlich, 1994). The most common explanation is that these earthquakes are complex, with stress released on several nonparallel fault surfaces (e.g., Frohlich, 1994, Bruce et al, 1998). 

The Harvard centroid moment tensor catalog has been analyzed to study NDC sources (Dziewonski et al., 1981). The CMT catalog entries provide thorough and detailed description of earthquakes, including errors in seismic moment tensor components. The seismic moment tensor uncertainties are especially targeted. First of all our quantitative study of the CMT solutions address the problem of accuracy and its influence on obtained results. Analytical approach is found to reveal reliability of NDC measure taking into consideration the values of seismic moment tensor errors (Yunga, Lutikov, 2003, 2004). Our approach give us possibility to distinguish in a routinely determined solutions artifact and real NDC component. In rather many cases the large non-DC component were just connected with a poor moment tensor solution. Naturally, such earthquakes have been excluded. Our aim has been to compile the CMT subcatalog which exhibit real NDC component for the whole range of seismic moment tensor uncertainties. The next and most important step was examination of NDC earthquakes, revealing their deformation mode in different regions, and especially fixing regions with the same type of NDC, and then compare it with regional pattern of STD. 
A tectonophysical interpretation is proposed to highlight the role played by stress factor in the local kinematics of  structural discontinuities during the seismic rupture process (Yunga, Lutikov, Molchanov, 2004). The study focuses on the comparison of the deformation modes of the NDC sources with the stress states in its vicinity. Most of the accumulated seismic strain is released by large earthquakes. So the most attractive was to perform an examination of large NDC earthquakes, especially with the same type of NDC, and then compare it with the deformation mode. To estimate the last one we calculate STD in 1.5 degree vicinity, surrounding epicenter of initial earthquake. As a result of calculation we may conclude that among more than 200 investigated geodynamic zones we could find only fifteen which are uniform on the NDC deformation mode. Our result support the testing hypothesis that expressed in terms of inhomogeneties in stresses. The majority of the NDC events have in its vicinity mixed NDC modes. That is may be considered as the evidence of faults interaction and inhomogenity of deformation mode as whole. 

We propose that observed NDC events should be studied in terms of the SOC model of seismicity. The hypothesis that seismicity may be considered as self-organized critical process (SOC) take into consideration multi-scale hierarchical structure of real geological medium and its heterogeneity (Turcotte, 1999). In result the SOC approach leads to rather well description of EQs statistics (first of all the Gutenberg – Richter law) but up to now it was not so helpful for understanding of individual EQ- triggering process at local scale level.

A wide variety of slider-block models can exhibit classic chaotic behavior as these have been reviewed by Turcotte (1999). In these models, the slip of one fault plane could lead to the instability of either or both of the adjacent blocks, which would then be allowed to slip in a subsequent step or steps, until all blocks were again stable. Thus NDC event related with simultaneous complex faulting may be treated in terms of SOC as seismic ‘avalanche'. We suggest that NDC events may be considered in terms of the self-organized criticality and methodology of deterministic chaos in seismogenic process. 

The study of NDC sources provides also a context for understanding how earthquakes may be triggered by superposition transients and internal stresses. The majority of the NDC events have in its vicinity mixed NDC modes. That is may be considered as the evidence of inhomogenity of deformation mode as whole. This feature implies that such factors, as the hydrothermal or magmatic pore fluids in rock, influence source characteristics and bring new complications in scaling relations. 
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