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The Anadol orthite (allanite) deposit, which is the new type of rare-earth mineralization, has been discovered in the Azov Geoblock of the Ukrainian Shield (USh). The main ore body is of the vein form  called also as orthite dike. A number of smaller veins and zones of similar mineralization are recognized. Near the zone of crush, cataclasis and mylonitization 30 to 400 m thick ore body has been traced  by 1,000 m on the strike and to the depth of 400 m (its  thickness is of 0.7 to 3.0 m). Pockets, lenses and vein allocations of orthite (allanite) 10–15 cm and more in size contain britholite, cerite parasite and bastnasite . Average ∑TR2О3 content  of 105 samples is 1.5 % varying of 0.2 to 15–20 %. Zones of fenitization are exhibited in exocontacts. According to all indications the deposit is attributed to carbonatite complex.
Approach to predicting discovery of such type of deposits based on the analysis of geological setting and geophysical survey can be of some interest not only for the Azov Region (Ukrainian Shield) but also for other regions of similar geologic structure.
Geological evidence
The Azov Geoblock is best saturated with alkaline rocks and rare-earth occurrences and deposits compared to  other geoblocks of the UkranianShield [1]. In particular this is typical for the East Azov Region. Very likely that by density of occurrences of alkaline metasomatites only the Kirovograd Geoblock, for which typical are uraniferos albitites, can be compared  to the Azov Geoblock. Unfortunately, express criteria to differentiate these uraniferousalbitites from albite fenites of carbonatite complexes have not been worked out at the moment. Most of naturally fractured metasomatites of the East Azov Region are more likely fenites of carbonatite complex. The example is Khlebodarovka open pit mine where association of such alkaline metasomatites with vein carbonatites has been proved. For that reason discovery of the deposits  related to carbonatite complex like the“anadol type” ( Anadol, Petrovo-Gnutovo and Chernigovka deposits) is highly promising. Exocontact (areal) alkaline metasomatites, some areas of which become fractured, are typical just for carbonatite complexes. Other complexes of alkaline rocks (foyaites, mariupolites of Oktyabrskoe Massif, agpaitic feldspatoid syenites of Khibiny Massif, Lovozerovo Massif and Ilimaussaq Massif) are usually not accompanied by exocontact aureoles of fenitization (or they are unperceivable). However, all rocks of carbonatite complexes, both carbonatites and silicate rocks (ijolite-melteigites, jacupirangites, nepheline syenites, melilitolite and other) are accompanied by fenite aureoles thickness of which is close to the thickness of the mentioned fenitized rocks or to the diameter of alkaline-ultrabasic intrusions.
In our opinion the most promising area for discovery of rare-earth deposits and ore occurrences in the East Azov Region is Krasnovka ore field with Pavlopol, Pishchevik, Druzhba, Chermalyk and numerous point rare-earth ore occurrences of carbonatite-type.
The ore field by its geologic structure (the nature of host rocks and structural settings and tectonics), morphogenetical types of ore bodies, wallrock alteration, mineral type and level of concentration of commercial elements is close to the ore field of one of the largest in the world rare-earth deposits – the Mountain Pass deposit in the USA. The main distinction of the Mountain Pass deposit is that within its boundaries, apart from carbonate veins and mineralized zones one stock-like body of carbonatites 210×720 m in size has been discovered. It contains 90 % of rare-earth reserves of the ore field: of 5 to 10 millionton. The classic carbonatite deposits associate with complexes of alkaline rocks of ultrabasic composition of central-type platform intrusions. They are often compared  to  such world  famous deposits as the Mountain Pass in USA and the Bayan-Оbo in Chine. Sometimes carbonatites form independent vein fields and irregular large bodies outside of igneous complexes. Very likely,  by small erosional truncation such fields form in the top of the massifs. Notably quite often the massifs have not been identified (Fremont County, Mountain Pass in the USA, Karonga in Kenya and other).
Carbonate veins of Krasnoska field are similar to the described above ore bodies of the Kalmius zone. Within the boundaries of Krasnovka field in the course of delineation one can find new carbonatite veins with rare-earth mineralization (with the total content of rare-earths of more than 1 %, 3–4 % on average) which can be of commercial interest. Even if 10 such veins have been explored, the promising  TR2О3 resources of Р3 category should be assessed of 20 to 40 thousand ton. The main exploration target shall be delineation of relatively large carbonatite body. The most favorable sites to discover such body are the area of Volodarsk and Konka tectonic zones intersection (the zone of about 3.0 km wide and 8.0 m long) and dome selvage.
In the East Azov Region there is one more potential to discover the Azov-type deposits (Azov deposit [2]) containing   britholite-orthite-zircon and  zircon ores which are strongly similar to ores of the Anadol deposit but distinct in their belongings to other complexes.
The outcome of geophysical predicting
Using geoelectric AMTS method subsurface electrical profiles and a number of magnetotelluric profiles were laid out transverse to the strike of the whole Kalmius fault zone based on which depth geoelectric model has been constructed [3, 4].
It is apparent from the distribution model that there is an isolated field of depth conductors in the Kalmius fault zone, in its south-west part, that coincides with Krasnovka ore field described above. The second field of depth conductors is confined to Gruzsko-Elanchik depth fault zone, and the third field of depth conductors covers the junction zone of the East Azov Region with the Dnieper-Donets depression.
This model was the basis for conducting geoelectrical surveying in the zones of occurrences of alkaline-type metasomatism.
Field geoelectrical survey by audio-magnetotelluriczondingmethod (AMTS) and magnetotelluric sounding method(MTS)was conducted along the lines of manifestation of alkaline-type metasomatism (fenitization zones). Subsurface electrical profiles were constructed along those lines. On the basis of their detailed analysis we came to the following conclusions:
i) All the explored occurrences  of metasomatites are characterized by alternation of low- and high-resistivity anomalies up to a depth of 5 km, spreading at times up to a depth of 10 km.
ii) To our opinion, hypothetic nature of low-resistivity anomalies is confinedness of metasomatites under consideration to the upper part of the Kalmius fault zone which is characterized by increased fracturing and maybe water content. Electrical resistance distribution pattern shows that together with disintegrated rocks (presumably granites) in the form of relics there also exist more soft and hard rocks (crystalline shales and granulites, as may be supposed). There is a standpoint that alkaline metasomatites of the East Azov Region have formed owing to carbonatite magma fluids the bodies of which are not covered as yet. Highly permeable sections of deep fault zones, such as the Kalmius fault zone, could be conducting channels for such fluids.
[bookmark: _GoBack]Predicting rare-earth mineralization occurrences   based on the construction and analysis of the previously created 3-D geoelectric model [3.4] and the results of subsequent field geoelectrical survey made it possible to create a model for predicting rare-earth occurrences of the East Azov Region.
The first promising area (in the Kalmius fault zone) coincides with the deep conductor in the 3-D model and with the area of mineralization occurrences   Krasnovka ore zone. This area can be recommended for integrated detailed survey and is promising for delineation of new rare-earth occurrences and deposits of carbonatite Anadol-type.
The second area is Gruzsko-Elanchik fault zone where rare-metal grorudite dikes  are spread.
The third area is the junction zone of the East Azov Region with Donbass. It is characterized by manifestations of alkaline-ultrabasic magmatism with the developed fenitization processes in exocontacts of the massifs, with occurrences  of postmagmatic carbonatization which are accompanied by injection of rare elements (Nb, Zr, TR) and volatile components (P, F, H2O and other). Beyond that in the closing stages of alkaline-ultrabasic magmatism rare-metal (with increased concentration of rare-earth elements of cerium group) alkaline dikes (grorudites) have manifested.
Therefore the East Azov Region is still the promising area for discovery of rare-metal and rare-earth deposits of different genetic types, the most probable of which can be associated with carbonatite complex or sub-alkaline syenites of South Kalchik-type to which the Azov deposit of britholite-orthite-zircon and  zircon ores is confined.
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