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Abstract.  The paper presents geophysical investigations carried out in the Strumica depression with a brief summary of the location and geological composition. Calculations carried out on gravimetric data indicated the maximum depth of the depression. Analyses of total vector anomalies of magnetic field gave data about the complex block composition and magnetic causes lying deep in the depression. The geodynamic model of the depression was established based on the geological and geophysical data obtained.


Introduction


According to the regional tectonic distribution of Macedonia the Strumica depression belongs to the Serbo-Macedonian massif. In the north it is outlined by the Ograzden block, in the south by the Belasica block which are blocks of uplift. The Strumica depression and its marginal sections embrace the Precambrian metamorphic complex, Riphean-Cambrian schists, old Paleozoic metamorphics, granitoid rocks, Jurassic sediments and magmatic rocks, Upper-Eocene sediments and volcanics, Pliocene and Quaternary rocks and their products. The seismic velocities Vp and Vs obtained by investigations in this depression made possible the calculation of possible average density values of Tertiary sediments. The Gardner and Nazarev formula was used:
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The values obtained for Tertiary sediments amount to (s = 2.25 - 2.30 [gr/cm3] , for the granites and granitic gneisses to (g = 2.80 - 2.85 [gr/cm3].


	Drillings conducted in several locations in the valley within the geothermal investigations defined the sector of the sedimentary complex.


Method of work


	The negative gravimetric anomaly of the area under consideration (30 km long and 10 km width) defines the Strumica depression in the gravimetric field.


	The gravimetric analyses were carried out 2 km in depth to an area where (g = - 50 [m/s2 (10 -5] if 0.6 [gr/cm3] was accepted for (( (Fig. 1).


Fig. 1. Map of gravimetric anomalies of the Strumica depression �
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Fig. 2. Map of geomagnetic anomalies of total vector of magnetic field of the Strumica depression.


Analysis of the detailed map of total vector of magnetic field of the Strumica depression indicates the presence of several magnetic anomalies, which are due to dipping from 800 to 1100 meters to depth regarded as local anomalies due to dipping in greater depths (in the case regarded as regional dipping) (Fig. 2). Gravimetric data indicate ellipsoid symmetry, whereas magnetic investigations indicate block structure of the Strumica depression separated by faults of various depths (Fig.3)
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Fig. 3.  Intrusive structure due to local geomagnetic anomalies in the Strumica depression.�
�
Geodynamic model of the Strumica depression


The energy of one area of the Earth's crust transforms to a kinetic energy through the dynamic of individual blocks comprising the structure of the area. Block movement in the Earth’s crust is a complex geodynamic process consisting of several components. The analysis of the geological evolution relative to time can be divided as follows:


1. Epirogene - period of 109  years


2. Orogene - period of 106  years


3. Modern - period younger than  106  years


4. Earthquakes (quick unexpected movement from several seconds to several minutes).


	The area investigated displays a component of neotectonic (modern) movements that took place over the period Middle Miocene-Pliocene-Quaternary. The Strumica depression subsided for about 2 km, whereas the marginal block uplifted: Mount Belasica for 2.2 km and Mount Ograzden for 1.7 km.


	The area can be modelled as a subsidence block confined by faults relative to blocks of uplift. Results obtained indicate that block B3 of the Strumica depression subsided intensely along the block along Mount Belasica (block B1 , occurrence of tectonic mirrors, steep slope, intense rockfalls) unlike the Ograzden block (block B2 ).


	This asymmetric process of subsidence resulted in the occurrence of sub-blocks in the depression and faults along the depression axis. The process of subsidence was not uniform along the E - W strike. It is most intensely investigated  in the middle sector of  the area of the village of Murtino - Monospitovo. This asymmetric process resulted in the occurrence of faults transverse to the strike axis of the depression. 
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Fig. 4a.
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Fig. 4b.  Geodynamic model of the Strumica depression�
�
Figs. 4a and 4b illustrate the geodynamic model of the area under consideration both along the plane and cross-sections.


Conclusion


- The analysis of data concerning the inner structure of the Strumica depression obtained by different geophysical methods display good consistence.


- The maximum depth of the ravine was estimated as 2 km in the area of the villages of Murtino - Monospitovo by gravimetric anomalies.


- The depression hosts magnetic anomalies that are due to deep subsidence beneath the paleorelief and magnetic anomalies located in the area of Miocene-Pliocene-Quaternary complex.


- The depression subsides faster at the contacts with the Belasica block relative to the Ograzden block.


- The geodynamic model indicates the dynamic influence of vertical forces over the time period from the Pliocene to the present day. 


- The geodynamic model indicates the possible seismic danger more pronounced in the south marginal portion of the depression relative to the northern margin of the Strumica depression.
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Ðåçþìå.Ñòàòèÿòà ïðåäñòàâÿ ãåîôèçè÷íè èçñëåäâàíèÿ ïðîâåäåíè â Ñòðóìñêàòà äåïðåñèÿ ñ êðàòúê ïðåãëåä íà ìåñòîïîëîæåíèåòî è ãåîëîãè÷åñêèÿ ñòðîåæ. Ïðîâåäåíèòå èç÷èñëåíèÿ âúâ âðúçêà ñ ãðàâèìåòðè÷íèòå äàííè îïðåäåëÿò ìàêñèìàëíàòà äúëáî÷èíà íà äåïðåñèÿòà. Àíàëèçèòå íà âñè÷êè âåêòîðíè àíîìàëèè íà ìàãíèòíîòî ïîëå ïðåäñòàâÿò äàííè îòíîñíî ñëîæíèÿ áëîêîâ ñòðîåæ è ìàãíèòíèòå ïðè÷èíè äúëáîêî â äåïðåñèÿòà. Óñòàíîâåí å ãåîäèíàìè÷íèÿ ìîäåë íà äåïðåñèÿòà, îñíîâàâàéêè ñå íà ïîëó÷åíèòå ãåîëîãè÷åñêè è ãåîôèçè÷íè äàííè.
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