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Introduction
The understanding of geological structure of the studied region is hindered by the lack of drilled holes and low density of seismic lines. Under these conditions, the data of magnetic and gravimetric surveys are of particular importance. However, the aeromagnetic data distribution in the region turned out to be very irregular. Old data acquired prior to 1990th have low accuracy both of data readings (10-90 nT) and positioning (from one to tens kilometers). Average density of gravity observation over the entire Arctic Shelf is close to 1 point per 100 sq. km. Moreover, it decreases to 1 point per 625 sq.km in the northern East-Siberian Sea. So, the latest version of Artic Seas gravity database (Andersen et al. 2014) is based mostly on satellite altimetry.
Interpretation of geophysical data in the region allowed to define general features of De Long Massive, North Chukchi, Novosibirsk and Vilkitsky Basins (Gramberg et al.,1997; Piskarev, Shkatov, 2012; Geologic…, 2019). Deep seismic sounding line, passing from the shelf of the East Siberian Sea through the Podvodnikov and Makarov basins, showed the general structure of the Earth's crust in the transition zone from the typically continental crust of the De Long Massive to the stretched and thinned crust of the Podvodnikov Basin (Piskarev, 2004).
At the same time detailed patterns of sediment cover structure and hydrocarbon prospects were not studied in the region till recently.
Methods and Results
The new airborne geophysical survey allowed to obtain more detailed data on gravity and magnetic anomalies. The survey was carried out along the net of parallel profiles with a distance between them of 5 km and perpendicular profiles with a distance between them of 30 km. The mean height of flight was 330 m. Gravimetric measurements were fulfilled mainly by the gravimeter produced by Electropribor (Saint-Petersburg, Russia), and magnetic measurements – by the quantum magnetometer produced by Geologorazvedka (Saint-Petersburg, Russia) with fixed inflexible position of cesium magnetic detectors CS-2 produced by Scintrex (Canada).
The processing of gravimetric data was carried out in accordance with algorithm of producer of equipment accounting the specific connecting function of gravimeter and disturbing accelerations calculated due to satellite guidance system. The accuracy of gravimetric measurements estimated by repeated measurements is 0.76 mGal. Gravity anomalies map is shown on the Figure 1.
The processing of magnetic data was carried out using procedures of Oasis Montaj (Geosoft, Ltd.). The main aim of the magnetic data processing, especially in the high latitudes, is the exact correction of magnetic variations. This aim was accomplished using the data of some landline observatories (PEV, CHD, TIK, RES, SP-41) and due to non-linear equalization of profile data. The accuracy of magnetic measurements estimated by measurements along diagonal profiles is 3.3 nTl. Magnetic anomalies map is shown on the Figure 2.
Intensive magnetic anomalies were mapped in the studied area. These anomalies are caused obviously by Phanerozoic magmatic basic rocks, predominantly by Early Cretaceous (Aptian-Albian) basalts and comagmatic igneous rocks. Intensive positive magnetic anomalies probably caused by Early Cretaceous basalts are located in the eastern part of the De Long Rise and in the southwestern part of the Vilkitsky Basin. This part of the Vilkitsky Basin is possibly the northern edge of the De Long Rise subsided during the development of the Podvodnikov Basin. It is important to note that the Vilkitsky Depression is characterized by smooth subsidence of the basement relief from the De Long Rise towards Podvodnikov Basin.
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Figure 1 Bouguer (2.30 г/см3) gravity anomalies in the northwestern area of the East Siberian Sea. 
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Figure 2 Magnetic anomalies in the northwestern area of the East Siberian Sea.
The basement relief was modelled due to correlation of inversion of magnetic and gravity anomalies with the basement depth according to the seismic data along the seismic profiles 2012162 and 90801. The calculation of the anomalies source parameters was carried out with POTENTQ technology using local anomalies (they were determined as a difference between the measured magnetic anomalies and magnetic anomalies calculated for the height equal to the thickness of modelled source). During the modelling the mutual influence of the sources determined before were taken in account. As a result, the parameters of the anomaly sources (including the position of upper edges) were determined. The correlation between the depth of magnetic sources and the basement depth according to the seismic data allowed to calculate the regression parameters and produce the basement relief model for the studied area. The relation between anomalies of potential fields and seismic data used for modelling is shown on the Figure 3.
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Figure 3 Relations between the anomalies of the potential fields and basement structures along multichannel seismic line 1402 (see location on Figure 4).
The map of basement relief (with position of tectonic structures) is shown on the Figure 4. The boundaries of the main tectonic zones were mapped more correctly in the studied area. The eastern part of the De Long Rise is surrounded by three large depressions: Vilkitsky Basin in the north, North Chukchi Basin in the east, and Zhokhov Basin in the south. The position of tectonic boundaries was outlined in accordance with the features of the basement relief. These tectonic boundaries are reflected also in the outlines of magnetic and gravity anomalies and their transformations.
Ten graben-like depressions were detected in the eastern part of De Long Rise. Only two of these graben-like depressions were detected reliably before this survey. The thickness of sediments in these graben-like structures is estimated preliminary up to 5-10 km. The main stage of development of these graben-like depressions probably took place in Late Cretaceous and in Palaeogene (Piskarev et al., 2018). The spatial correlation of these graben-like structures with slight depressions of the modern sea bottom shows that these depressions probably are active up to now due to neotectonic movements.   
The existence of the southern slope of the Vilkitsky Basin as a single structural-tectonic zone, which continues in the southeastern direction, joining through the saddle with the North Chukchi Basin, is confirmed. The smooth subsidence of the basement relief from the De Long rise towards the Podvodnikov Basin indicates the absence of a sharp tectonic boundary.
Combine interpretation of the maps of magnetic and gravity anomalies and some seismic profiles, their comparison and correlation (Fig. 4) allowed to select the areas prospective for hydrocarbons, to clarify the structure of the studied area and appoint the aims of the future investigations. In accordance with the thickness of the sedimentary cover the areas to continue the geological and geophysical researches to prospect hydrocarbons were selected.
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Figure 4 Sediment base surface and tectonic structures in the north-western area of the East Siberian Sea.
Conclusions

The airborn geophysical studies carried out in the northern part of the east Siberian Sea allowed to obtain the new and more detailed data on the basement relief and thickness of the sedimentary cover for the large area including the eastern part of the De Long Rise, the southwestern part of the Vilkitsky Basin, the westernmost termination of the North Chukchi Basin, and the northern slope of the Zhokhov Basin. Combine interpretation of the magnetic, gravity, and seismic data allowed to clarify the structure of the studied area and to select the areas prospective for hydrocarbons.
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