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Geochemical data for the reconstruction of protoliths of eclogites in the absence of the remaining structural and textural features of origin is the only effective tool to determine their possible nature. Numerous studies on the geochemistry of eclogites show that of highly incompatible elements and a group of rare earth elements (REE) are relatively immobile in high-pressure metamorphism, whereas the large-ion lithophils demonstrate significant mobility (Creaser et al., 1999). In line with this, we mainly used distribution patterns of non-mobile elements for the reconstruction of the probable nature of the protoliths of eclogites of the Maksyutov complex.
Analytical studies of representative samples of eclogite and garnet-pyroxene-glaucophane rocks of high-pressure eclogite of the Maksyutov complex held in the GeoAnalytical Lab, Washington State University, Pullman, WA, USA. From the collection of analytical data (18 analyzes) one rock, sample 219 with fractional index Mg# (i.e., Mg/(Mg+Fe2 +) is 0.52 and its Ca# (i.e., Ca/(Ca+Na) is 0.33 belongs to the andesitic composition. Another rock, sample 235/236, possesses the highest Mg#, 0.65, and a relatively high Ca #, 0.57, suggesting a cumulate origin for the mafic melt. The remaining 16 investigated rocks include silica-undersaturated, -saturated, and -oversaturated compositions appropriate for basalts and/or gabbros; their bulk Mg # ranges from 0.37 to 0. 59, and their Ca # from 0.36 to 0.73, but the bulk-rock chemistry shows no discernable fractionation trend relative to the presence of normative Ne or Q. Thus normative variations of these mafic igneous rocks are a probably a function of heterogeneous mantle source lithologies. 
The AFM diagram shows a bulk-compositional realm for the analyzed Maksyutov eclogites that straddles tholeiitic and calc-alkaline geochemical fields; thus both igneous differentiation trends typify the protoliths of the HP-UHP metamorphic rocks. Most of the analyzed eclogitic rocks apparently reflect transformation from a basaltic precursor because they lack the positive Eu and Sr anomalies characteristic of crustal-level (moderate pressure) gabbroic intrusions. The exception is sample 235/236 exhibiting a well-pronounced positive Sr anomaly (Sr/Sr* = 1.8), which together with its high Mg # probably reflects the cumulative nature of the original (gabbroic/diabasic ?) rock.
Inspection of the distribution of highly charged trace elements in these mafic eclogites provides a somewhat clearer picture of the conditions of magma generation of the protoliths. Eclogite compositions of the Maksyutov complex exhibit depleted (La/YbN ~0.5-1.5) and enriched (La/ YbN ~2-4.7). In addition, they show variable Nb anomalies expressed in terms of Nb/ThN, which show values both <1 and >1, indicative of crustal or subduction-zone contamination, and lack thereof, respectively. Most clearly marked patterns are shown in the diagrams TiO2/Yb-Nb/Yb and Th/Yb-Nb/Yb (Fig. 1), detailed in the work of Pearce (2008). 
The diagram TiO2/Yb-Nb/Yb (Fig. 1a) allows us to estimate the approximate depth of mafic magma generation from a mantle source as well as providing constraints on physico-chemical parameters of the consolidated protoliths of the eclogites. Maksyutov complex N-MORBs evidently were derived from a shallow-level (~30 km) depleted mantle, whereas E-MORBs and MORBs were generated from progressively deeper seated (45-110 km), more enriched mantle realms, with melt bulk compositions trending toward OIB chemistry at the deepest levels of formation. As seen from Figures 1a, compositions of the eclogitic precursors are adequately modeled by postulating interaction between an OIB-type mantle-plume and a depleted mantle MORB-type liquid. Such an origin has been described in a contemporary convergent plate-tectonic setting, e.g., the convergent junction along which the North Chile Ridge is being subducted, paired with the Easter Island plume sited on the Pacific lithospheric plate (Pearce, 2008, Figs. 3 and 8). Geodynamically, this process involves the interaction of a spreading ridge with a proximal hotspot melt column. As concluded from the geochemical modeling by Pearce, the OIB source is undergoing a small degree (~ 5%) of partial fusion at depths involving pressures of ~3.5 GPa. With ridge advance, partial melting increases to ~20%, and N-MORB and E-MORB liquids are formed at successively shallower depths at pressures of ~2.0 GPa or less (Fig. 1a). 
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	Fig. 1 . Geochemistry of eclogites of the Maksyutov complex cast in terms of TiO2/Yb-Nb/Yb (a) and Th/Yb-Nb/Yb (b) are after Pearce (2008). Bulk-rock compositions: depleted basalts – open circles; enriched basalts – solid circles; andesite - rhomb.



Plots of Th/Yb-Nb/Yb constitute a very sensitive indicator of crustal contamination and/or the contribution of subduction components during the evolution mafic igneous melts. The compositional range of Maksyutov eclogites in this diagram reveals the presence of another component attending magma generation of the protoliths. Figures 1b demonstrates that these bulk-rock compositions, both depleted and enriched, contain an inherent subduction component, with input, according to model calculations, ranging from 1 to 4%. This pattern could be due to the fact that the Ordovician formation of the P-MORB ridge in the South Urals occurred within the oceanic lithosphere, which underwent suprasubduction metasomatism during Early Devonian time (Ryazantsev et al., 2010).

In conclusion, geochemical investigation of the Maksyutov eclogites demonstrates that geodynamic processes responsible for the formation of their protoliths cannot be reduced to a simple model. Mafic petrogenesis evidently involved three different sources—a depleted mantle (N-MORB), an enriched mantle (MORB + OIB), and input from a subduction-zone (or suprasubduction-zone) environment. The most likely geodynamic environment in which such mixing processes were implemented, could have included forearc and/or backarc regions of a convergent plate junction, similar to those of present-day Pacific and Indo-Australian contractional plate-tectonic settings. 
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