3D magnetic modelling of the earth's crust for hydrocarbon exploration in the

Azov-Black Sea Region

Mykhaiio ORLIUK, Inna PASHKEVICH and Tatyana LEBED

orlyuk@igph.kiev.ua

3 D magnetic model of the crust has been obtained for the Azov-Black Sea region, which is the
most prospective for potential accumulation of gas and oil in Ukraine The technology of the
magnetic modelling has been elaborated earlier [Krutikhovskaya et al., 1982]. it is based on
generalized data about petrology and magnetization intensity of the Continental and oceanic crustal
rocks, possible geometry of deep magnetic sources from DSS data, a position of the M
discontinuity, as a lower limit of the magnetized crust layer, depths to the Curie isotherm of
magnetite and the geological conception of a crustal structure.

Based on the magnetic modeling, relationship has been obtained between the crustal magnetic
heterogeneity and the tectonic regionalization [Gerasimov et al.,2005], increased magnetization
intensity values (from 0.75 up to 3.75 A/m) are characteristic of the lower crust of the East
European Platform margins, Indolo-Cuban riftogenic Trough, residual riftogenic Shatsky Rise and
East-Black Sea riftogenic Depression. The Earth's crust of the Scythian Plate, the Near-Crimea -
Caucasus Fold zone and the Central Black Sea Rise is nonmagnetic or weakly magnetized
[Pashkevich et al. 1993]. Configuration of deep sources and their dip angles resulted in important
information about structure of the junction zones such, as the Mesozoic suture zone (the southern
limit of the Scythian Plate), the Paleozoic suture zone (northern boundary of this plate). in tectonic
terms, deep magnetized bodies are indicators of tensional structures (rifts, depressions, flexures ete),
which are perspeetive for hydrocarbon accumulations. As the presence of magnetic anomalies dver
oil and gas fields has been repeatedly utilized as hydrocarbon signs, [i.e. Orlyuk, 1994, LeSchak
and Alstine, 2002], shallow local magnetic anomalies of low intensity in this area can be searehing
criteria of oil and gas oecurrence. Keywords: Crust, magnetic model, oil, gas Gerasimov M.E.,
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Azak-Karadeniz bolgesinde hidrokarbon aramalar1 icin yerkabugunun ii¢-boyutlu manyetik
modellemesi

Ukrayna'nin potansiyel gaz ve petrol birikimi agisindan en limitvar alan olan Azak-Karadeniz
bolgesi i¢in kabugun lic-boyutlu manyetik modeli olusturulmustur. Manyetik modelleme teknolojisi
daha once ayrintili olarak islenmistir (Krutkhovskaya ve dig., 1982). Bu teknoloji, kitasal ve
okyanusal kabuk kayaglarmm petrolojisi ve miknatislanma yogunluguna iliskin genellestirilmis
verilere, derin manyetik kaynaklarn DSS verilerinden edinilen muhtemel geometrisine,
miknatislanmis kabuk katinin alt siir1 olarak M stireksizliginin konumuna, manyetite iliskin Curie
izotermi derinliklerine ve kabuk yapisinin jeolojik tasimina dayan(diril)r.

Manyetik modellemeye dayan(il)arak, kabugun manyetik heterojenligi ile tektonik bolgelesme




arasindaki iligki kurulmustur (Gerasimov ve dig., 2005). Dogu Avrupa Platform kenarlarinin alt
kabugu, rift-kokenli Indolo-Cuban Teknesi, rift-kdkenli ve kalinti Shatsky Yiikseltisi ve rift-kokenli
Dogu Karadeniz Cokiintiisii i¢in artan miknatislanma yogunlugu degerleri (0.75'ten en ¢ok 3.75
A/m'ye) karakteristiktir. Skitya Plakasinda, Kirim Kafkas Fay Zonu yakinlarinda Orta Karadeniz
Yiikseltisinde yerkabugu manyetik 6zellik tasimaz ya da zayif¢ga miknatislanmistir (Pashkevich ve
dig., 1993). Derin kaynaklarin konfigiirasyonu ve bunlarin dalim acilari, Mesozoik siitur zonu
(Skitya Plakasi giliney smir1) ve Paleozoik siitur zonu (bu plakanin kuzey sinir1) gibi birlesme
zonlarinm yapist hakkinda Onemli bilgiler sonucunu dogurmustur. Tektonik agisindan,
miknatislanmis derin kiitleler, hidrokarbon yigisimlar: i¢in 6ngoriilen gerilim yapilarinin (riffler,
¢oOkiintiiler, biiklilgen havzalar) gostergesidir. Petrol ve gaz sahalar1 lizerinde manyetik anomaliler
varligindan hidrokarbon belirtisi olarak defalarca yararlanilmis

olmast nedeniyle (6rnegin, Orlyuk, 1994; LeSchack ve Alstine, 2002), bu alandaki diisiik
yogunluklu s1g yerel anomaliler, petrol ve gaz olusumlar icin ara(stir)ma kriteri olabilir. Anahtar
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