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Ââåäåíèå. Ñ 13 íîÿáðÿ ïî 25 äåêàáðÿ 2018 ã. â 
Óêðàèíñêîé ìîðñêîé àíòàðêòè÷åñêîé ýêñïåäèöèè, 
îðãàíèçîâàííîé Íàöèîíàëüíûì àíòàðêòè÷åñêèì íà-
ó÷íûì öåíòðîì ÌÎÍ Óêðàèíû, ïðîâîäèëèñü áèî-
ëîãè÷åñêèå è ãåîôèçè÷åñêèå èññëåäîâàíèÿ â ðàéîíå 
íàó÷íûõ è ýêîíîìè÷åñêèõ èíòåðåñîâ Óêðàèíû â 
Àíòàðêòè÷åñêîì ðåãèîíå. Íàó÷íûå èññëåäîâàíèÿ â 
ýòîé ýêñïåäèöèè âûïîëíÿëèñü ñ áîðòà ñóäíà «Ìîðå 
Ñîäðóæåñòâà» íà åãî ïåðåõîäå ïî ìàðøðóòó ïîðò 
Êåéïòàóí (ÞÀÐ) — Ôîëêëåíäñêèå îñòðîâà — î-â 
Êèíã Äæîðäæ, à òàêæå íà áèîëîãè÷åñêîì ïîëèãîíå â 
ðàéîíå Àíòàðêòè÷åñêîãî ïîëóîñòðîâà, ðàñïîëîæåí-
íîì ê ñåâåðî-çàïàäó îò Óêðàèíñêîé àíòàðêòè÷åñêîé 
ñòàíöèè «Àêàäåìèê Âåðíàäñêèé». Ïîëíîñòüþ ìàðø-
ðóò äâèæåíèÿ ñóäíà «Ìîðå Ñîäðóæåñòâà» ïîêàçàí íà 
ðèñ. 1, à ñõåìà åãî ïåðåìåùåíèÿ íà áèîëîãè÷åñêîì 
ïîëèãîíå — íà ðèñ. 2.

Ãåîôèçè÷åñêèå èññëåäîâàíèÿ áûëè íàïðàâëå-
íû íà èçó÷åíèå ãëóáèííîãî ñòðîåíèÿ îêåàíè÷åñêîé 
ëèòîñôåðû âäîëü ïðîôèëåé ïî ìàðøðóòó äâèæåíèÿ 
ñóäíà â þæíîé ÷àñòè Àòëàíòè÷åñêîãî îêåàíà è â 
Çàïàäíîé Àíòàðêòèêå ñ öåëüþ èñïîëüçîâàíèÿ ïî-
ëó÷åííûõ ðåçóëüòàòîâ äëÿ ïîñòðîåíèÿ ñòðóêòóðíûõ 
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Ïðåäñòàâëåí àíàëèç ðåçóëüòàòîâ ãåîôèçè÷åñêèõ èññëåäîâàíèé â Óêðàèíñêîé ìîðñêîé àíòàðêòè÷åñêîé ýêñïåäè-
öèè 2018 ã. ñ áîðòà ñóäíà ïî ìàðøðóòó ïîðò Êåéïòàóí (ÞÀÐ) — Ôîëêëåíäñêèå îñòðîâà — î-â Êèíã Äæîðäæ, 
à òàêæå íà ïîëèãîíå â ðàéîíå Àíòàðêòè÷åñêîãî ïîëóîñòðîâà ñ ïðèìåíåíèåì ìîáèëüíûõ è ïðÿìîïîèñêîâûõ 
ãåîôèçè÷åñêèõ ìåòîäîâ. Èçó÷àëîñü ãëóáèííîå ñòðîåíèå îêåàíè÷åñêîé ëèòîñôåðû âäîëü ìàðøðóòà äâèæåíèÿ 
ñóäíà ñ öåëüþ îáíàðóæåíèÿ âîçìîæíûõ ñêîïëåíèé óãëåâîäîðîäîâ è äðóãèõ ïîëåçíûõ èñêîïàåìûõ. Íà ñóäíå 
äîïîëíèòåëüíî àïðîáèðîâàíû ìîäèôèöèðîâàííûå ìåòîäû ÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêè è äåêîäèðîâàíèÿ 
ñïóòíèêîâûõ ñíèìêîâ è ôîòîñíèìêîâ, âåðòèêàëüíîãî ýëåêòðîðåçîíàíñíîãî çîíäèðîâàíèÿ (ñêàíèðîâàíèÿ) ðàç-
ðåçà, à òàêæå ìåòîäèêà èçìåðåíèÿ íàïðÿæåííîñòè åñòåñòâåííîãî ýëåêòðè÷åñêîãî ïîëÿ Çåìëè ôëþêñìåòðàìè.
 Â Þæíîé Àòëàíòèêå è â ðàéîíå Àíòàðêòè÷åñêîãî ïîëóîñòðîâà îáíàðóæåíî çíà÷èòåëüíîå êîëè÷åñòâî ó÷àñòêîâ, 
ïåðñïåêòèâíûõ äëÿ ïîèñêîâ óãëåâîäîðîäîâ, ïîëó÷åíû íîâûå ñâèäåòåëüñòâà â ïîëüçó ãëóáèííîãî (àáèîãåííîãî) 
èõ ïðîèñõîæäåíèÿ. Â ðàéîíàõ ïðîâåäåíèÿ èññëåäîâàíèé (â òîì ÷èñëå â Çàïàäíîé Àíòàðêòèêå) âåðòèêàëüíûì 
çîíäèðîâàíèåì ðàçðåçà âûÿâëåíû ãëóáèííûå êàíàëû ìèãðàöèè ôëþèäîâ è ìèíåðàëüíîãî âåùåñòâà, óñòàíîâ-
ëåíî ïîâñåìåñòíîå íàëè÷èå ïëàñòîâ ñîëè ðàçëè÷íîé òîëùèíû, à òàêæå çîí ïëàâëåíèÿ (æèäêîãî ñîñòîÿíèÿ) 
ïîðîä â èíòåðâàëå ãëóáèí 194—225 êì. Ïîëàãàåì, ÷òî ðåçóëüòàòû èññëåäîâàíèé íà ó÷àñòêàõ äîáû÷è ÿíòàðÿ 
ñâèäåòåëüñòâóþò â ïîëüçó ãëóáèííîãî (àáèîãåííîãî) ñèíòåçà ýòîãî ìèíåðàëà.

Êëþ÷åâûå ñëîâà: Àíòàðêòèêà, Àòëàíòè÷åñêèé îêåàí, âåðòèêàëüíûé êàíàë, âóëêàí, ãëóáèííîå ñòðîåíèå, ðàçðåç, 
íåôòü, ãàç, âîäîðîä, ÿíòàðü, ýëåêòðè÷åñêîå ïîëå, ñêâàæèíà, ñïóòíèêîâûå äàííûå, ïðÿìûå ïîèñêè, ìîáèëüíàÿ 
òåõíîëîãèÿ, àíîìàëèÿ, îáðàáîòêà äàííûõ äèñòàíöèîííîãî çîíäèðîâàíèÿ Çåìëè, èíòåðïðåòàöèÿ.

ñõåì (ìîäåëåé) òåêòîíè÷åñêîãî ðàçâèòèÿ ðåãèîíà è 
ôîðìèðîâàíèÿ ìåñòîðîæäåíèé ïîëåçíûõ èñêîïàå-
ìûõ (ïðåæäå âñåãî óãëåâîäîðîäîâ (ÓÂ)). Äàííûå 
ðàáîòû áûëè åñòåñòâåííûì ïðîäîëæåíèåì ðàíåå 
âûïîëíåííûõ ãåîôèçè÷åñêèõ èññëåäîâàíèé â ýòîì 
ðåãèîíå, ðåçóëüòàòû êîòîðûõ ïðåäñòàâëåíû â ìíîãî-
÷èñëåííûõ ïóáëèêàöèÿõ, íàïðèìåð [31, 33].

Îäíîé èç âàæíûõ è ïðèíöèïèàëüíûõ çàäà÷ ãåî-
ôèçè÷åñêîé ÷àñòè ìîðñêîé àíòàðêòè÷åñêîé ýêñïå-
äèöèè áûëî äàëüíåéøåå âñåñòîðîííåå èçó÷åíèå 
(èññëåäîâàíèå) ïîòåíöèàëüíûõ âîçìîæíîñòåé ìî-
áèëüíûõ è ïðÿìîïîèñêîâûõ ãåîôèçè÷åñêèõ ìåòî-
äîâ è òåõíîëîãèé, ðàçðàáîòàííûõ íà áàçå ÷àñòîòíî-
ðåçîíàíñíîãî ïðèíöèïà ðåãèñòðàöèè ïîëåçíûõ ñèã-
íàëîâ (â òîì ÷èñëå äîñòàòî÷íî ñëàáûõ) [21]. Â îñíî-
âó òåõíîëîãèè ïîëîæåíû ðåçóëüòàòû ðàáîò Í. Òåñ -
ëû â Êîëîðàäî-Ñïðèíãñ 1899 ã. Íåîáõîäèìî îòìå-
òèòü, ÷òî ïîëèãîí ïðîòÿæåííîñòüþ áîëåå 8 òûñ. êì
äëÿ ïðîâåäåíèÿ òàêèõ ýêñïåðèìåíòàëüíûõ ðàáîò 
ÿâëÿåòñÿ óíèêàëüíûì.

Çà âðåìÿ ïðîâåäåíèÿ ãåîôèçè÷åñêèõ ðàáîò íà 
áîðòó ñóäíà «Ìîðå Ñîäðóæåñòâà» ïîëó÷åí ãðîìàä-
íûé îáúåì ìàòåðèàëîâ, à òàêæå öåííîé è ïîëåç-
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íîé èíôîðìàöèè, äàëüíåéøèé àíàëèç è îáîáùå-
íèå êîòîðîé áóäóò ñïîñîáñòâîâàòü ñóùåñòâåííîìó 
óñêîðåíèþ è îïòèìèçàöèè ïîèñêîâûõ ãåîëîãî-
ãåîôèçè÷åñêèõ ðàáîò íà ðàçëè÷íûå âèäû ïîëåçíûõ 
èñêîïàåìûõ, à òàêæå óãëóáëåíèþ íàøèõ çíàíèé è 
ïðåäñòàâëåíèé î ãåîëîãî-òåêòîíè÷åñêîì ñòðîåíèè 
Çåìëè è ïðîöåññàõ îáðàçîâàíèÿ ðàçëè÷íûõ âèäîâ 
ïîëåçíûõ èñêîïàåìûõ, èõ ïîñëåäóþùåé ìèãðàöèè è 
ôîðìèðîâàíèÿ ñêîïëåíèé (ìåñòîðîæäåíèé). Ðåçóëü-
òàòû èññëåäîâàíèé äàëè îñíîâàíèÿ äëÿ ïîñòðîåíèÿ 
èíîé, ïî îòíîøåíèþ ê ñóùåñòâóþùåé (ãîñïîäñòâó-
þùåé), ìîäåëè ñòðîåíèÿ çåìíîé êîðû.

Êîìïîíåíòû, îñîáåííîñòè è âîçìîæíîñòè ïðÿìî-
ïîèñêîâîé òåõíîëîãèè. Íà ïðîòÿæåíèè ìíîãèõ ëåò 

ïðè ïðîâåäåíèè ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé 
ðàçëè÷íîãî õàðàêòåðà àêòèâíî èñïîëüçóåòñÿ ìîáèëü-
íàÿ ïðÿìîïîèñêîâàÿ òåõíîëîãèÿ, êîòîðàÿ âêëþ÷à-
åò â ñåáÿ ìåòîä ÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêè è 
èíòåðïðåòàöèè (äåêîäèðîâàíèÿ) äàííûõ äèñòàíöè-
îííîãî çîíäèðîâàíèÿ Çåìëè (ÄÇÇ) — ñïóòíèêîâûõ 
ñíèìêîâ [19—21, 44, 45, 50], è íàçåìíûå ãåîýëåê-
òðè÷åñêèå ìåòîäû ñòàíîâëåíèÿ êîðîòêîèìïóëüñíîãî 
ýëåêòðîìàãíèòíîãî ïîëÿ (ÑÊÈÏ) è âåðòèêàëüíîãî 
ýëåêòðîðåçîíàíñíîãî çîíäèðîâàíèÿ (ÂÝÐÇ) [17, 18, 
21, 41, 49]. Îòäåëüíûå êîìïîíåíòû (ìåòîäû) ýòîé 
òåõíîëîãèè ðàçðàáîòàíû íà ïðèíöèïàõ «âåùåñòâåí-
íîé» ïàðàäèãìû ãåîôèçè÷åñêèõ èññëåäîâàíèé [21], 
ñóùíîñòü êîòîðîé çàêëþ÷àåòñÿ â ïîèñêå êîíêðåòíî-

Ðèñ. 2. Ðàéîí âûïîëíåíèÿ èññëåäîâàíèé â ïåðèîä ñ 12.12 ïî 19.12.2018 ã.
Fig. 2. Area of research in the period from 12/12 to 12/19/2018

Ðèñ. 1. Ðàéîí ïðîâåäåíèÿ èññëåäîâàíèé â ïåðèîä ñ 20.11 ïî 11.12.2018 ã. (ïîðò Êåéïòàóí 
— Ôîëêëåíäñêèå îñòðîâà — î-â Êèíã Äæîðäæ)

Fig. 1. Area of research in the period from 20/11 to 11/12/2018 (Cape Town port — Falkland 
Islands — King George Island)
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ãî (èñêîìîãî â êàæäîì îòäåëüíîì ñëó÷àå) âåùåñòâà 
— íåôòè, ãàçà, ãàçîêîíäåíñàòà, çîëîòà, æåëåçà, âîäû 
è äð. Îòëè÷èòåëüíûå îñîáåííîñòè èñïîëüçóåìûõ 
ìåòîäîâ îïèñàíû âî ìíîãèõ ïóáëèêàöèÿõ è îò÷å-
òàõ ïî âûïîëíåííûì èññëåäîâàíèÿì, â òîì ÷èñëå 
ïåðå÷èñëåííûõ â ñïèñêå ëèòåðàòóðû [17—22, 44, 45, 
49, 50]. Íåêîòîðûå âîïðîñû òåîðåòè÷åñêîãî îáî-
ñíîâàíèÿ ãåîýëåêòðè÷åñêèõ ìåòîäîâ ðàññìîòðåíû 
â ñòàòüÿõ [40, 41]. Â ïàòåíòå [47] îïèñàí ïðèíöèï 
ýëåêòðîìàãíèòíîãî çîíäèðîâàíèÿ, î÷åíü áëèçêèé ê 
èñïîëüçóåìîìó â ìåòîäå ÂÝÐÇ. Ê ñîæàëåíèþ, â íà-
ñòîÿùåå âðåìÿ ñïåöèàëèñòû-ýëåêòðîðàçâåä÷èêè íå 
îáðàùàþò äîëæíîãî âíèìàíèÿ êàê íà ýòîò ïðèíöèï, 
òàê è íà òåõíîëîãèþ ÂÝÐÇ.

Íåîáõîäèìî îòìåòèòü, ÷òî ê òåõíîëîãèè ÷àñ-
òîò íî-ðåçîíàíñíîé îáðàáîòêè ñïóòíèêîâûõ ñíèì-
êîâ ìíîãèå ñïåöèàëèñòû îòíîñÿòñÿ íàñòîðîæåííî. 
Îäíàêî ýòà òåõíîëîãèÿ íå ÿâëÿåòñÿ ïèîíåðíîé â 
èñïîëüçîâàíèè äàííûõ ÄÇÇ Çåìëè (ñïóòíèêîâûõ 
ñíèìêîâ) äëÿ «ïðÿìûõ» ïîèñêîâ ìåñòîðîæäåíèé 
ïîëåçíûõ èñêîïàåìûõ. Ïîäîáíîãî ðîäà òåõíîëîãèè 
ðàçðàáîòàíû ðàíåå è àêòèâíî èñïîëüçóþòñÿ â íàñòî-
ÿùåå âðåìÿ âî ìíîãèõ ñòðàíàõ. Â êà÷åñòâå ïðèìåðà 
óêàæåì íà òåõíîëîãèè «Òîìêî» [27] è «Ïîèñê» [9]. 
Ïóáëèêàöèè ìàòåðèàëîâ, ïîëó÷åííûõ ñ ïîìîùüþ 
èñïîëüçóåìîãî ìîáèëüíîãî ìåòîäà, ïðåæäå âñåãî äå-
ìîíñòðèðóþò ñïåöèàëèñòàì íàó÷íûõ ó÷ðåæäåíèé, 
íåôòÿíûõ êîìïàíèé è ñåðâèñíûõ ãåîôèçè÷åñêèõ 
îðãàíèçàöèé òå ïîòåíöèàëüíûå âîçìîæíîñòè, êî-
òîðûå ïîçâîëÿþò ïîëó÷èòü ðàññìàòðèâàåìûå ìî-
áèëüíûå ïðÿìîïîèñêîâûå òåõíîëîãèè ïðè ðåøåíèè 
êîíêðåòíûõ çàäà÷ íà ðàçëè÷íûõ ýòàïàõ ïîèñêîâ, 
ðàçâåäêè è ðàçðàáîòêè çàëåæåé íåôòè è ãàçà.

Ïîèñêîâûå ðàáîòû ñ ïåðå÷èñëåííûìè ìîáèëü-
íûìè ìåòîäàìè ìîãóò ïðîâîäèòüñÿ â òðè îñíîâíûõ 
ýòàïà: 1) ÷àñòîòíî-ðåçîíàíñíûé àíàëèç ñïóòíèêîâûõ 
ñíèìêîâ êðóïíûõ ïîèñêîâûõ ïëîùàäåé â îòíîñè-
òåëüíî ìåëêîì ìàñøòàáå (èññëåäîâàíèÿ ðåãèîíàëüíî-
ãî õàðàêòåðà); 2) äåòàëüíûé ÷àñòîòíî-ðåçîíàíñíûé 
àíàëèç ñïóòíèêîâûõ ñíèìêîâ îòäåëüíûõ ïëîùàäîê 
(ó÷àñòêîâ) àíîìàëüíûõ çîí, âûäåëåííûõ íà ïåðâîì 
ýòàïå (äåòàëèçàöèîííûå ðàáîòû); 3) ïîëåâûå ãåî-
ýëåêòðè÷åñêèå ðàáîòû íà íàèáîëåå ïåðñïåêòèâíûõ 
ëîêàëüíûõ ó÷àñòêàõ, îïðåäåëåííûõ â ïðîöåññå âòî-
ðîãî ýòàïà ðàáîò (íàçåìíûå èññëåäîâàíèÿ).

Àêöåíòèðóåì âíèìàíèå íà òîì, ÷òî îáðàáîòêà 
è äåøèôðèðîâàíèå ñïóòíèêîâûõ ñíèìêîâ ó÷àñòêîâ 
îáñëåäîâàíèÿ, çàèìñòâîâàííûõ èç èñòî÷íèêîâ (ñàé-
òîâ) ñâîáîäíîãî äîñòóïà, îïåðàòèâíî ïðîâîäÿòñÿ â 
ëàáîðàòîðíûõ óñëîâèÿõ, áåç îðãàíèçàöèè è ïðîâå-
äåíèÿ ïîëåâûõ èññëåäîâàíèé. Â ñâÿçè ñ ýòèì äàí-
íóþ òåõíîëîãèþ ìîæíî ñ÷èòàòü ñóïåðîïåðàòèâíîé, 
ïîçâîëÿþùåé çà î÷åíü êîðîòêîå âðåìÿ âûïîëíèòü 
îöåíêó ïåðñïåêòèâ íåôòåãàçîíîñíîñòè (ðóäîíîñ-
íîñòè, âîäîíîñíîñòè) ïîèñêîâîãî ó÷àñòêà â ëþáîé 
òî÷êå çåìíîãî øàðà.

Ãåîôèçè÷åñêèå èçìåðåíèÿ â ýêñïåäèöèè íà 
áîðòó ñóäíà «Ìîðå Ñîäðóæåñòâà» ïðîâîäèëèñü ñ 

èñ ïîëüçîâàíèåì ìîäèôèöèðîâàííûõ âåðñèé ìåòî-
äîâ ÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêè ñïóòíèêîâûõ 
ñíèìêîâ (ôîòîñíèìêîâ) è ñêàíèðîâàíèÿ ðàçðåçà, 
à òàêæå ìåòîäà ÂÝÐÇ [41]. Íà ñóäíå ïîñòîÿííî, â 
àâòîìàòè÷åñêîì ðåæèìå îñóùåñòâëÿëîñü èçìåðåíèå 
çíà÷åíèé åñòåñòâåííîãî ýëåêòðè÷åñêîãî ïîëÿ Çåì-
ëè ôëþêñìåòðàìè (ïðîâîäèëàñü ôëþêñìåòðè÷åñêàÿ 
ñúåìêà). Äëÿ èçìåðåíèé íà ñóäíå èñïîëüçîâàëèñü 
ñëåäóþùèå àïïàðàòóðíûå êîìïëåêñû [1, 41].

• Ôëþêñìåòðû ðàçëè÷íûõ ìîäèôèêàöèé (ðèñ. 3). 
Ïîñòîÿííî ðàáîòàþùèé èçìåðèòåëüíûé êîìï-
ëåêñ íà áàçå ôëþêñìåòðîâ è åãî ðàçìåùåíèå 
íà ñóäíå ïîêàçàíû íà ðèñ. 4.

• Àïïàðàòóðíûå êîìïëåêñû äëÿ ïðîâåäåíèÿ ÷àñ-
òîòíî-ðåçîíàíñíîãî çîíäèðîâàíèÿ ðàçðåçà íà 
ãëó áèíó 118 è 25 êì ñ èñïîëüçîâàíèåì ãåíå ðà-
òî ðîâ äëèííûõ ëèíèé (ÃÄË) (ðèñ. 5). Îòäåëü-
íàÿ ñåêöèÿ ÃÄË ïîêàçàíà íà ðèñ. 3.

• Äâà îòäåëüíûõ àïïàðàòóðíûõ êîìïëåêñà ÷àñ-
òîò íî-ðåçîíàíñíîãî çîíäèðîâàíèÿ ðàçðåçà 
íå ïîñðåäñòâåííî ñ áîðòà ñóäíà, à òàêæå âåð-
òè êàëüíîãî ñêàíèðîâàíèÿ ðàçðåçà ïî ñïóòíè-
êîâûì ñíèìêàì è ôîòîñíèìêàì ñ èñïîëüçîâà-
íèåì ÷àñòîòíîãî ãåíåðàòîðà. Ñ ïîìîùüþ ýòèõ 
êîìïëåêñîâ ìîæíî ïðîâîäèòü çîíäèðîâàíèå 
(ñêàíèðîâàíèå) ðàçðåçà íà ëþáóþ ãëóáèíó, 
âïëîòü äî öåíòðà Çåìëè.

Ïðèíöèïèàëüíî âàæíàÿ îñîáåííîñòü àïïàðàòóðû 
÷àñòîòíî-ðåçîíàíñíîãî çîíäèðîâàíèÿ (ñêàíèðîâà-
íèÿ) ðàçðåçà — âîçìîæíîñòü èçìåíåíèÿ øàãà çîíäè-
ðîâàíèÿ (ñêàíèðîâàíèÿ) â ïðîöåññå ðàáîòû. Ýòî ïî-
çâîëÿåò îïòèìàëüíî ðàñïðåäåëÿòü âðåìÿ íà ðåàëèçà-
öèþ äàííîé ïðîöåäóðû â êàæäîì êîíêðåòíîì ñëó÷àå, 
à òàêæå ñ âûñîêîé òî÷íîñòüþ îïðåäåëÿòü èíòåðâàëû 
(ãëóáèíû) çàëåãàíèÿ è ìîùíîñòè çàëåæåé ïîëåç-
íûõ èñêîïàåìûõ è ðàçëè÷íûõ òèïîâ ïîðîä (îñàäî÷-
íûõ, ìåòàìîðôè÷åñêèõ, ìàãìàòè÷åñêèõ) â ðàçðåçå.

Â ìîäèôèöèðîâàííûõ âåðñèÿõ ìåòîäîâ ÷àñòîòíî-

Ðèñ. 3. Èçìåðèòåëüíàÿ àïïàðàòóðà: íà ãåíåðàòîðå äëèííûõ 
ëèíèé (àëþìèíèåâàÿ êîðîáêà) ðàçìåùåíû òðè ìîäèôèêàöèè 
ôëþêñìåòðà [1, 41]

Fig. 3. Measuring equipment: on the long line generator (LLG) 
(aluminum box) there are three modifications of the fluxmeter 
[1, 41]
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ðåçîíàíñíîé îáðàáîòêè ñïóòíèêîâûõ ñíèìêîâ è 
ôîòîñíèìêîâ, à òàêæå âåðòèêàëüíîãî çîíäèðîâàíèÿ 
(ñêàíèðîâàíèÿ) ðàçðåçà èñïîëüçóþòñÿ áàçû (íàáî-
ðû, êîëëåêöèè) õèìè÷åñêèõ ýëåìåíòîâ, ìèíåðàëîâ, 
ïîðîä è ïîëåçíûõ èñêîïàåìûõ. Òàê, èñïîëüçóåìàÿ 
êîëëåêöèÿ îáðàçöîâ íåôòè âêëþ÷àåò â ñåáÿ 117 ýê-
çåìïëÿðîâ, ãàçîêîíäåíñàòà — 15 îáðàçöîâ (ðèñ. 6).

Áàçà äàííûõ îñàäî÷íûõ ïîðîä ñîñòîèò èç ñëå-
äóþùèõ ãðóïï: 1) îáëîìî÷íûå ïîðîäû: ïñåôèòû, 
êîíãëîìåðàòû ìîíîìèíåðàëüíûå (22 îáðàçöà); 
2) îáëîìî÷íûå ïîðîäû: ïñàììèòû (18 îáðàçöîâ); 
3) îáëîìî÷íûå ïîðîäû: àëåâðèòû, àðãèëëèòû, ãëèíû 
(6 îáðàçöîâ); 4) îáëîìî÷íûå è ãëèíèñòûå ïîðîäû: 
àðãèëëèòû êàîëèíèòîâûå (6 îáðàçöîâ); 5) îáëîìî÷-
íûå ïîðîäû — ãëèíèñòûå: ãëèíû êàîëèíèòîâûå (10 
îáðàçöîâ); 6) îñàäî÷íî-âóëêàíîêëàñòè÷åñêèå ïîðî-
äû (9 îáðàçöîâ); 7) êàðáîíàòíûå ïîðîäû: èçâåñòíÿêè 
(24 îáðàçöà); 8) êàðáîíàòíûå ïîðîäû: äîëîìèòû (11 
îáðàçöîâ) (ðèñ. 7); 9) êàðáîíàòíûå ïîðîäû: ìåðãåëè 

(10 îáðàçöîâ); 10) êðåìíèñòûå ïîðîäû (13 îáðàç-
öîâ); 11) ñîëü (3 îáðàçöà); 12) óãîëü (3 îáðàçöà).

Áàçà äàííûõ ìàãìàòè÷åñêèõ è ìåòàìîðôè÷åñêèõ 
ïîðîä âêëþ÷àåò 18 òèïîâ ïîðîä: 1) ãðóïïà ãðàíèòîâ 
è ðèîëèòîâ (29 îáðàçöîâ); 2) ãðóïïà ãðàíîäèîðèòîâ è 
äàöèòîâ (7 îáðàçöîâ); 3) ãðóïïà ñèåíèòîâ è òðàõèòîâ 
(18 îáðàçöîâ); 4) ãðóïïà äèîðèòîâ è àíäåçèòîâ (14 
îáðàçöîâ); 5) ïîðîäû ãðóïïû ëàìïðîôèðîâ (14 îá-
ðàçöîâ); 6) ãðóïïà ãàááðî è áàçàëüòîâ (32 îáðàçöà); 
7) ãðóïïà áåñïîëåâîøïàòîâûõ è áåñôåëüäøïàòîèä-
íûõ óëüòðàìàôè÷åñêèõ ïîðîä (20 îáðàçöîâ); 8) гðóï-
ïà ôåëüäøïàòîèäíûõ ñèåíèòîâ è ôîíîëèòîâ (23 
îáðàçöà); 9) ãðóïïà ôåëüäøïàòîèäíûõ ãàááðîèäîâ 
è áàçàëüòîèäîâ (6 îáðàçöîâ); 10) ãðóïïà áåñïîëå-
âîøïàòîâûõ ôåëüäøïàòîèäíûõ óëüòðàìàôè÷åñêèõ 
è ìàôè÷åñêèõ ïîðîä (10 îáðàçöîâ); 11) ãðóïïà 
êèìáåðëèòîâ è ëàìïðîèòîâ (20 îáðàçöîâ) (ðèñ. 8); 
12) íåñèëèêàòíûå ïîðîäû: ãðóïïà êàðáîíàòèòîâ (8 
îáðàçöîâ); 13) ìåòàìîðôè÷åñêèå ïîðîäû ãðóïïû 

Ðèñ. 5. Êîìïëåêòû àïïàðàòóðû ÷àñòîòíî-ðåçîíàíñíîãî çîíäèðîâàíèÿ äî ãëóáèíû 118 (à) è 25 êì (á)

Fig. 5. Sets of frequency resonance sounding equipment to a depth of 118 (a) and 25 km (á)

Ðèñ. 4. Êîìïëåêò àïïàðàòóðû: à — äëÿ ðåãèñòðàöèè íàïðÿæåííîñòè ýëåêòðè÷åñêîãî ïîëÿ Çåìëè (ôëþêñìåòð â ïðàâîé êî-
ðîáêå) è èçìåíåíèÿ ýëåêòðè÷åñêîãî çàðÿäà â çîíå èçìåðåíèÿ â çàâèñèìîñòè îò ìåòåîðîëîãè÷åñêèõ óñëîâèé (ôëþêñìåòð â 
êîðîáêå ñëåâà); á — ðàçìåùåíèå ïëàñòèí (àíòåíí) íà êàáèíå êðàíà äëÿ ðåãèñòðàöèè èçìåíåíèé íàïðÿæåííîñòè åñòåñòâåííîãî 
ýëåêòðè÷åñêîãî ïîëÿ

Fig. 4. A set of equipment: à — for recording the strength of the Earth electric field (fluxmeter in the right box) and changes in the 
electric charge in the measurement zone depending on meteorological conditions (fluxmeter in the left box); á — plates (antennas) 
placing on the cockpit to record changes in the intensity of the natural electric field
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Ðèñ. 6. Îáðàçöû íåôòè (à) è ãàçîêîíäåíñàòà (á)

Fig. 6. Samples of oil (à) and gas condensate (á)

Ðèñ. 7. Ãðóïïà êàðáîíàòíûõ ïîðîä. Äîëîìèòû

Fig. 7. Group of carbonate rocks. Dolomites
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ãðàíóëèòîâ (10 îáðàçöîâ); 14) ìåòàìîðôè÷åñêèå ïî-
ðîäû ãðóïïû ãíåéñîâ (26 îáðàçöîâ); 15) ìåòàìîð-
ôè÷åñêèå ïîðîäû ãðóïïû êðèñòàëëè÷åñêèõ ñëàíöåâ 
(44 îáðàçöà); 16) ìåòàìîðôè÷åñêèå ïîðîäû ãðóïïû 
ìèêðî-êðèñòàëëè÷åñêèõ ñëàíöåâ (ôèëëèòîâ) (11 
îáðàçöîâ); 17) ìåòàìîðôèçîâàííûå ïîðîäû ãðóïïû 
àñïèäíûõ ñëàíöåâ (2 îáðàçöà); 18) æåëåçíàÿ ðóäà 
(5 îáðàçöîâ).

Äîñòàòî÷íî ÷àñòî ïðè ïðîâåäåíèè èññëåäîâà-
íèé äîïîëíèòåëüíî èñïîëüçóþòñÿ îòäåëüíûå õè-
ìè÷åñêèå ýëåìåíòû è ìèíåðàëû: âîäîðîä, óãëåðîä, 
ãåëèé, êèñëîðîä, çîëîòî, æåëåçî, àëìàç, ÿíòàðü, è 
äð. Îáðàçöû íåêîòîðûõ õèìè÷åñêèõ ýëåìåíòîâ è 
ìèíåðàëîâ ïîêàçàíû íà ðèñ. 9.

Ñîñòàâ ïåðå÷èñëåííûõ âûøå ãðóïï ïîðîä, ìè-
íåðàëîâ, à òàêæå îòäåëüíûõ õèìè÷åñêèõ ýëåìåíòîâ 
ìîæåò áûòü ðàñøèðåí çà ñ÷åò äîáàâëåíèÿ â èõ íà-
áîðû äðóãèõ îáðàçöîâ èç ðàçëè÷íûõ ðåãèîíîâ (â òîì 
÷èñëå ôîòî ïîðîä èç îáíàæåíèé, à òàêæå êåðíà èç 
ïðîáóðåííûõ ñêâàæèí).

Ïîñëåäîâàòåëüíîñòü îáðàáîòêè îòäåëüíûõ ñíèì-
êîâ. Ïðè ïðîâåäåíèè ÷àñòîòíî-ðåçîíàíñíîé îá-
ðàáîòêè ñíèìêîâ ó÷àñòêîâ îáñëåäîâàíèÿ èëè èõ 

ôðàãìåíòîâ âûïîëíÿþòñÿ äåéñòâèÿ â ñëåäóþùèå 
ïîðÿäêå.

1. Ñ èñïîëüçîâàíèåì èìåþùèõñÿ ÷àñòîò îáðàç-
öîâ ÓÂ (íåôòè, ãàçîêîíäåíñàòà è ãàçà) (ñì. ðèñ. 6) 
óñòàíàâëèâàëåòñÿ íàëè÷èå (èëè îòñóòñòâèå) â ïðåäå-
ëàõ áëîêà (ó÷àñòêà) îáñëåäîâàíèÿ âîçìîæíûõ ñêî-
ïëåíèé íåôòè, ãàçà è êîíäåíñàòà. Íà ýòîì ýòàïå ðà-
áîò äîïîëíèòåëüíî ìîãóò ðåãèñòðèðîâàòüñÿ îòêëèêè 
îò ðàçëè÷íûõ ìèíåðàëîâ è õèìè÷åñêèõ ýëåìåíòîâ.

2. В òî÷êå ñêàíèðîâàíèÿ ôèêñèðóþòñÿ ñèãíàëû 
(îòêëèêè) îò îñàäî÷íûõ ïîðîä ðàçëè÷íîãî òèïà. Â 
ïðîöåññå ñêàíèðîâàíèÿ èñïîëüçîâàëàñü îïèñàííàÿ 
âûøå áàçà äàííûõ îñàäî÷íûõ ïîðîä, íàñ÷èòûâàþ-
ùàÿ 12 òèïîâ.

3. Ôèêñèðóþòñÿ ñèãíàëû (îòêëèêè) îò ìàãìàòè-
÷åñêèõ è ìåòàìîðôè÷åñêèõ ïîðîä. Áàçà äàííûõ ýòèõ 
ïîðîä íàñ÷èòûâàåò 18 òèïîâ.

4. Оïðåäåëÿåòñÿ ãëóáèíà çàëåãàíèÿ óñòàíîâëåí-
íûõ â ïðåäåëàõ ó÷àñòêîâ îáñëåäîâàíèÿ ðàçíîâèä-
íîñòåé (òèïîâ) îñàäî÷íûõ ïîðîä.

5. Îïðåäåëÿåòñÿ ãëóáèíà çàëåãàíèÿ âûÿâëåííûõ 
íà ó÷àñòêàõ èçó÷åíèÿ ìàãìàòè÷åñêèõ è ìåòàìîðôè-
÷åñêèõ ïîðîä.

Ðèñ. 8. Ãðóïïà êèìáåðëèòîâ è ëàìïðîèòîâ

Fig. 8. A group of kimberlites and lamproites

Ðèñ. 9. Îáðàçöû õèìè÷åñêèõ ýëåìåíòîâ è ìèíåðàëîâ: à — àëìàçû; á — âîäîðîä; â — óãëåðîä; ã — ÿíòàðü; ä — óãîëü

Fig. 9. Samples of chemical elements and minerals: a — diamonds; á — hydrogen; â — carbon; ã — amber; ä — coal
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6. Îöåíèâàþòñÿ ãëóáèíû çàëåãàíèÿ (èíòåðâàëû 
íàëè÷èÿ) è ìîùíîñòè îòäåëüíûõ òèïîâ ôëþèäîâ è 
ìèíåðàëîâ, íàëè÷èå êîòîðûõ â ðàçðåçå áûëî óñòà-
íîâëåíî íà ïðåäûäóùèõ øàãàõ îáðàáîòêè ñíèìêîâ.

Îòìåòèì, ÷òî ïðè ïîäãîòîâêå ê ýêñïåäèöèè 
íà ÷àëàñü öåëåíàïðàâëåííàÿ àïðîáàöèÿ òåõíîëî-
ãèè èíòåãðàëüíîé îöåíêè ïåðñïåêòèâ îáíàðóæå-
íèÿ ñêîïëåíèé ÓÂ è ðóäíûõ ïîëåçíûõ èñêîïàå-
ìûõ ñ èñïîëüçîâàíèåì ìîäèôèöèðîâàííûõ ìåòî-
äîâ ÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêè äàííûõ ÄÇÇ 
(ñïóò íèêîâûõ ñíèìêîâ) è ôîòîñíèìêîâ, à òàêæå 
óñî âåðøåíñòâîâàííîé ìåòîäèêè âåðòèêàëüíîãî, 
÷àñòîòíî-ðåçîíàíñíîãî çîíäèðîâàíèÿ (ñêàíèðîâà-
íèÿ) ðàçðåçà ñ öåëüþ îïðåäåëåíèÿ ãëóáèí çàëåãàíèÿ 
è ìîùíîñòåé ðàçëè÷íûõ òèïîâ ïîðîä (îñàäî÷íûõ, 
ìåòàìîðôè÷åñêèõ, ìàãìàòè÷åñêèõ), ñëàãàþùèõ ðàç-
ðåç, è ïðîãíîçèðóåìûõ ñêîïëåíèé (çàëåæåé) ÓÂ è 
ðóäíûõ ïîëåçíûõ èñêîïàåìûõ. Ýòà ïðÿìîïîèñêîâàÿ 
òåõíîëîãèÿ àêòèâíî ïðèìåíÿëàñü ïðè ïðîâåäåíèè 
ãåîôèçè÷åñêèõ èññëåäîâàíèé ñ áîðòà ñóäíà, ò. å. 
ïðîøëà äîïîëíèòåëüíóþ àïðîáàöèþ. Ïîëó÷åííûå 
â ýêñïåäèöèè (íà ñóäíå) ðåçóëüòàòû ïîäòâåðäèëè åå 
ðàáîòîñïîñîáíîñòü è ýôôåêòèâíîñòü.

Ðåçóëüòàòû èññëåäîâàíèé íà ïîäãîòîâèòåëüíîì 
è íà÷àëüíîì ýòàïàõ ýêñïåäèöèè. Ïðè ïîäãîòîâêå 
ê àíòàðêòè÷åñêîé ýêñïåäèöèè â îêòÿáðå—íîÿáðå 
2018 ã. áûë âûïîëíåí çíà÷èòåëüíûé îáúåì ýêñïåðè-
ìåíòàëüíûõ ðàáîò ñ öåëüþ îòðàáîòêè ìåòîäèêè (ìå-
òîäè÷åñêèõ îñîáåííîñòåé) ïðîâåäåíèÿ ãåîôèçè÷å-
ñêèõ èçìåðåíèé è ÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêè 
ñïóòíèêîâûõ ñíèìêîâ.

Âîçìîæíûé ìàðøðóò äâèæåíèÿ ñóäíà ïîðò Êåéï-
òàóí — î-â Êèíã Äæîðäæ. Îïèñàííàÿ âûøå òåõíîëî-
ãèÿ èíòåãðàëüíîé îöåíêè ïåðñïåêòèâ íåôòåãàçîíîñ-
íîñòè êðóïíûõ áëîêîâ è ëîêàëüíûõ ó÷àñòêîâ áûëà 
èñïîëüçîâàíà äëÿ îáíàðóæåíèÿ âîçìîæíûõ çàëåæåé 
ÓÂ âäîëü ïðîåêòíîãî (ïðåäïîëàãàåìîãî) ìàðøðóòà 
äâèæåíèÿ ñóäíà îò ïîðòà Êåéïòàóí äî î-âà Êèíã 
Äæîðäæ (ðèñ. 10). Âäîëü òðàåêòîðèè ìàðøðóòà áûëî 

âûäåëåíî 27 îòäåëüíûõ ó÷àñòêîâ, îäèí èç êîòîðûõ 
ïîêàçàí íà ðèñ. 11 âìåñòå ñ ðåëüåôîì äíÿ îêåàíà. 
Ñ èñïîëüçîâàíèåì ÷àñòîò îáðàçöîâ ÓÂ (ñì. ðèñ. 6) 
áûëà îïåðàòèâíî ïðîâåäåíà èíòåãðàëüíàÿ îöåíêà 
ïåðñïåêòèâ îáíàðóæåíèÿ â ïðåäåëàõ âûäåëåííûõ 
ó÷àñòêîâ ñêîïëåíèé íåôòè è ãàçîêîíäåíñàòà. Â 
ðåçóëüòàòå ÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêè ñïóò-
íèêîâûõ ñíèìêîâ ó÷àñòêîâ ñèãíàëû (îòêëèêè) íà 
ðåçîíàíñíûõ ÷àñòîòàõ íåôòè è êîíäåíñàòà áûëè çà-
ôèêñèðîâàíû â 8 èç âñåõ 27 îáñëåäîâàííûõ ó÷àñòêîâ 
(ðèñ. 12), íàèáîëåå ïåðñïåêòèâíûõ íà ïîèñêè ïðî-
ìûøëåííûõ ñêîïëåíèé ÓÂ â ýòîì ðåãèîíå.

Êðîìå òîãî, íà âñåõ 27 ó÷àñòêàõ (â òîì ÷èñëå 
ïîêàçàííûõ íà ðèñ. 12) îòäåëüíî îöåíèâàëèñü ôðàã-
ìåíòû ó÷àñòêà â êðàñíûõ ìíîãîóãîëüíûõ êîíòóðàõ, à 
òàêæå çà èõ ïðåäåëàìè. Ïëàíèðîâàëîñü, ÷òî ðåçóëü-
òàòû èíòåãðàëüíîé îöåíêè ïåðñïåêòèâ íåôòåíîñ-
íîñòè ó÷àñòêîâ âäîëü ïðåäïîëàãàåìîãî ìàðøðóòà 
áóäóò èñïîëüçîâàíû ïðè ïðîâåäåíèè èçìåðåíèé ñ 
áîðòà ñóäíà; îòäåëüíûå ó÷àñòêè ñ çàôèêñèðîâàííû-
ìè îòêëèêàìè (ñèãíàëàìè) íà ðåçîíàíñíûõ ÷àñòîòàõ 
íåôòè è êîíäåíñàòà ìîãëè áûòü èññëåäîâàíû áîëåå 
äåòàëüíî. Ê ñîæàëåíèþ, â ñèëó îáúåêòèâíûõ ïðè÷èí 
ðåàëüíûé ìàðøðóò äâèæåíèÿ ñóäíà «Ìîðå Ñîäðóæå-
ñòâà» îêàçàëñÿ èíûì (ñì. ðèñ. 1); ïîëó÷åííûå ïðè 
ïîäãîòîâêå ê ýêñïåäèöèè ðåçóëüòàòû íå áûëè âîñ-
òðåáîâàíû ïðè ïðîâåäåíèè èññëåäîâàíèé â îêåàíå. 
Òåì íå ìåíåå îíè ïðåäñòàâëÿþò èíòåðåñ, òàê êàê 
ìîãóò áûòü èñïîëüçîâàíû ïðè ïîèñêîâûõ ðàáîòàõ íà 
íåôòü è ãàç â ýòîì ðàéîíå Àòëàíòè÷åñêîãî îêåàíà.

Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ íà áîðòó ñóä-
íà â ïîðòó Êåéïòàóíà. Ó÷àñòíèêàì ýêñïåäèöèè 
ïðåäñòàâèëàñü âîçìîæíîñòü âûïîëíèòü íåêîòîðûé 
îáúåì ýêñïåðèìåíòîâ íà èíòåðåñíûõ ó÷àñòêàõ â 
ðàéîíå ã. Êåéïòàóí, íà òåððèòîðèè ÞÀÐ. Îòìåòèì, 
÷òî ðàíåå â ýòîì ðåãèîíå ìèðà ñ èñïîëüçîâàíè-
åì ìîáèëüíûõ ïðÿìîïîèñêîâûõ ìåòîäîâ (ïðåæäå 
âñåãî òåõíîëîãèè ÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêè 
ñïóòíèêîâûõ ñíèìêîâ) áûë ïðîâåäåí çíà÷èòåëü-

Ðèñ. 10. Òðàåêòîðèÿ (ïðîåêòíàÿ) ïîðò Êåéïòàóí 
— î-â Êèíã Äæîðäæ (Google Maps)

Fig. 10. Trajectory (project) from port Cape Town 
to King George island (Google Maps)

Ðèñ. 11. Ôðàãìåíò òðàåêòîðèè ñ ãðàôèêîì ãëóáèí ðåëüåôà äíà (Google 
Maps)

Fig. 11. A fragment of a trajectory with a graph of the depth of the bottom 
relief (Google Maps)
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íûé îáúåì èññëåäîâàíèé. Â ÷àñòíîñòè, ðàáîòàìè 
ðåêîãíîñöèðîâî÷íîãî è äåòàëèçàöèîííîãî õàðàêòåðà 
îáñëåäîâàíû: 1) ïîèñêîâûé ó÷àñòîê íà íåôòü è ãàç 
â ðàéîíå Ëèìïîïî (ÞÀÐ); 2) êðóïíûé ïîèñêîâûé 
áëîê (íåôòü è ãàç) â Íàìèáèè; 3) ïîèñêîâûé ó÷àñòîê 
â ðàéîíå èçâåñòíîãî ãàçîâîãî ìåñòîðîæäåíèÿ F-O 
íà þæíîì øåëüôå ÞÀÐ; 4) ëîêàëüíûé ó÷àñòîê â 
ðàéîíå èçâåñòíîãî ìåñòîðîæäåíèÿ ïëàòèíû â ÞÀÐ; 
5) äâà ó÷àñòêà (â òîì ÷èñëå íà ïëîùàäè èçâåñòíîé 
è êðóïíîé àëìàçîíîñíîé êèìáåðëèòîâîé òðóáêè) â 
Êîðîëåâñòâå Ëåñîòî; 6) ïîèñêîâûé ó÷àñòîê íà çî-
ëîòî íà î-âå Ìàäàãàñêàð.

Ðàéîí ã. Êåéïòàóí. Ñ èñïîëüçîâàíèåì òåõíî-
ëîãèè ÷àñòîòíî-ðåçîíàíñíîãî ñêàíèðîâàíèÿ ðàç-
ðåçà èçó÷àëàñü ñòðóêòóðà ãåîëîãè÷åñêîãî ðàçðåçà â 
îòäåëüíûõ òî÷êàõ â ðàéîíå ã. Êåéïòàóí: 1) ïóíêò 
ñòîÿíèÿ ñóäíà ó ïðè÷àëà; 2) òî÷êà íà âåðøèíå 
ã. Ñòîëîâàÿ; 3) òî÷êà íà âåðøèíå ã. Ñèãíàëüíàÿ (Sig -

nal Hill), òî÷êè íà ìûñå Äîáðîé Íàäåæäû. Â ðåçóëü-
òàòå áûëè ñôîðìóëèðîâàíû ìåòîäè÷åñêèå ïðèíöè-
ïû ïðîâåäåíèÿ çîíäèðîâàíèÿ (ñêàíèðîâàíèÿ) ðàç-
ðåçà íà áîëüøóþ ãëóáèíó. Ìåòîäèêà ïðîâåäåíèÿ 
òàêèõ ðàáîò ïðèìåíÿëàñü â äàëüíåéøåì â Þæíîé 
Àòëàíòèêå è â ðàéîíå Àíòàðêòè÷åñêîãî ïîëóîñòðîâà.

Ãåîôèçè÷åñêèå èññëåäîâàíèÿ â Àòëàíòèêå è â 
ðàéî íå Àíòàðêòè÷åñêîãî ïîëóîñòðîâà. Ðåàëüíàÿ òðà-
åêòîðèÿ äâèæåíèÿ ñóäíà «Ìîðå Ñîäðóæåñòâà» ïî-
êàçàíà íà ðèñ. 1 è 2. Âî âðåìÿ ïðîâåäåíèÿ ðàáîò 
íà áîðòó ñóäíà îñóùåñòâëÿëîñü: à) èçìåðåíèå íà-
ïðÿæåííîñòè åñòåñòâåííîãî ýëåêòðè÷åñêîãî ïîëÿ 
Çåìëè ôëþêñìåòðàìè (ñì. ðèñ. 4); á) ðåãèñòðàöèÿ 
àíîìàëüíûõ îòêëèêîâ (ñèãíàëîâ) íà ðåçîíàíñíûõ 
÷àñòîòàõ íåôòè, ãàçà è êîíäåíñàòà ñ öåëüþ îáíà-
ðóæåíèÿ è ëîêàëèçàöèè âîçìîæíûõ ñêîïëåíèé 
ÓÂ íà îòäåëüíûõ ó÷àñòêàõ ìàðøðóòà; â) ÷àñòîòíî-
ðåçîíàíñíîå çîíäèðîâàíèå (ñêàíèðîâàíèå) ðàçðå-

Ðèñ. 12. Ó÷àñòêè â Àòëàíòè÷åñêîì îêåàíå, ðàñïîëîæåííûå âäîëü îòäåëüíûõ ôðàãìåíòîâ òðàåêòîðèè ïîðò Êåéïòàóí—î-â Êèíã 
Äæîðäæ (Google Maps), â ïðåäåëàõ êîòîðûõ çàôèêñèðîâàíû àíîìàëüíûå îòêëèêè íà ðåçîíàíñíûõ ÷àñòîòàõ íåôòè è(èëè) 
ãàçîêîíäåíñàòà. Óñëîâíûå îáîçíà÷åíèÿ: 710 êì (ðàññòîÿíèå îò ïîðòà Êåéïòàóí), íåò (ñèãíàëû â ïðåäåëàõ êðàñíîãî êîíòóðà), 
åñòü (ñèãíàëû çà ïðåäåëàìè êðàñíîãî êîíòóðà)

Fig. 12. Sections in the Atlantic Ocean, located along separate fragments of the trajectory from Cape Town port to King George island 
(Google Maps), within which anomalous responses are recorded at the resonant frequencies of oil and (or) gas condensate. Legend: 
710 km (distance from Cape Town port), no (signals within the red contour), is (signals outside the red contour)
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Ðèñ. 13. Ãðàôèêè èçìåðåíèé ýëåêòðè÷åñêîãî ïîëÿ íà ëîêàëüíûõ îòðåçêàõ ìàðøðóòà â ïðåäåëàõ îáíàðóæåííûõ ó÷àñòêîâ ñêî-
ïëåíèÿ óãëåâîäîðîäîâ (22 íîÿáðÿ—5 äåêàáðÿ 2018 ã.). Óêàçàíû äàòà è âðåìÿ èçìåðåíèé

Fig. 13. Photos of graphs of measurements of the electric field in the local segments of the route within the detected areas of the 
hydrocarbons accumulation (November 22 — December 5, 2018). The captions for the photographs indicate the date and time of the 
measurements

çà â îòäåëüíûõ òî÷êàõ ìàðøðóòà äëÿ ïîñòðîåíèÿ 
ìîäåëè ãëóáèííîãî ñòðîåíèÿ çåìíîé êîðû ðåãèî-
íà, à òàêæå îïðå äåëåíèÿ ãëóáèí çàëåãàíèÿ è ìîù-

íîñòåé ïðîãíîçèðóåìûõ ñêîïëåíèé (çàëåæåé) ÓÂ.
Íàïðÿæåííîñòü åñòåñòâåííîãî ýëåêòðè÷åñêîãî 

ïîëÿ Çåìëè (ôëþêñìåòðè÷åñêàÿ ñúåìêà) ðåãèñòðè-
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ðîâàëàñü äâóìÿ ôëþêñìåòðàìè (ñì. ðèñ. 4) ïîñòî-
ÿííî, â àâòîìàòè÷åñêîì ðåæèìå. Ïî ðåçóëüòàòàì 
ðåãèñòðàöèè ñôîðìèðîâàíà áàçà äàííûõ ñúåìêè, 

â êîòîðóþ çàíåñåíû ôîòîãðàôèè ãðàôèêîâ èçìå-
íåíèÿ çíà÷åíèé íàïðÿæåííîñòè ïîëÿ âî âðåìåíè.

×àñòîòíî-ðåçîíàíñíîå çîíäèðîâàíèå (ñêàíèðî-

Ðèñ. 14. Ãðàôèêè èçìåðåíèé ýëåêòðè÷åñêîãî ïîëÿ íà ëîêàëüíûõ îòðåçêàõ ìàðøðóòà â ïðåäåëàõ îáíàðóæåííûõ ó÷àñòêîâ ñêî-
ïëåíèÿ óãëåâîäîðîäîâ (06 — 17 äåêàáðÿ 2018 ã.). Óêàçàíû äàòà è âðåìÿ èçìåðåíèé

Fig. 14. Photos of graphs of measurements of the electric field in the local segments of the route within the detected areas of the hy-
drocarbons accumulation (December 6—17, 2018). The captions for the photographs indicate the date and time of the measurements
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âàíèå) ðàçðåçà ñ öåëüþ îïðåäåëåíèÿ ãëóáèí çàëåãàíèÿ 
è ìîùíîñòåé îòäåëüíûõ ãîðèçîíòîâ (ñëîåâ) çåìíîé 
êîðû, à òàêæå çàëåæåé íåôòè, ãàçà, êîíäåíñàòà ïðî-
âîäèëîñü, êàê ìèíèìóì, äâà ðàçà â äåíü. Íà ó÷àñòêàõ 
ìàðøðóòà, ãäå ôèêñèðîâàëèñü ïîëîæèòåëüíûå çíà-
÷åíèÿ íàïðÿæåííîñòè åñòåñòâåííîãî ýëåêòðè÷åñêîãî 
ïîëÿ Çåìëè, êîëè÷åñòâî çîíäèðîâàíèé âîçðàñòàëî. 
Â ïðîöåññå ïðîâåäåíèÿ çîíäèðîâàíèÿ â îòäåëüíûõ 
òî÷êàõ ìàðøðóòà ñîñòàâëÿëñÿ ïðîòîêîë çîíäèðîâà-
íèÿ. Ìàòåðèàëû ïðîòîêîëîâ çîíäèðîâàíèé â îò-
äåëüíûõ òî÷êàõ âäîëü ìàðøðóòà äâèæåíèÿ ñóäíà ïî-
çâîëÿþò ïîñòðîèòü ìîäåëè ãåîëîãî-ãåîôèçè÷åñêèõ 
ðàçðåçîâ îòäåëüíûõ ó÷àñòêîâ çåìíîé êîðû ðåãèîíà.

Ïðîöåäóðà ðåãèñòðàöèè àíîìàëüíûõ îòêëèêîâ 
(ñèãíàëîâ) íà ðåçîíàíñíûõ ÷àñòîòàõ íåôòè, ãàçà è 
ãàçîêîíäåíñàòà èñïîëüçîâàëàñü (çàïóñêàëàñü â äåéñò-
âèå) âî âñåõ òî÷êàõ âåðòèêàëüíîãî çîíäèðîâàíèÿ ðàç-
ðåçà, â íåêîòîðûõ äðóãèõ (äîïîëíèòåëüíûõ) ïóíêòàõ 
ìåæäó òî÷êàìè çîíäèðîâàíèÿ, à òàêæå ñ íåáîëüøèìè 
èíòåðâàëàìè (ïðîìåæóòêàìè âðåìåíè) íà ó÷àñòêàõ 
ïîëîæèòåëüíûõ çíà÷åíèé íàïðÿæåííîñòè åñòåñòâåí-
íîãî ýëåêòðè÷åñêîãî ïîëÿ Çåìëè. Â òî÷êàõ ðåãèñòðà-
öèè àíîìàëüíûõ îòêëèêîâ íà ðåçîíàíñíûõ ÷àñòî-
òàõ ÓÂ äîïîëíèòåëüíî ïðîâîäèëîñü âåðòèêàëüíîå 
çîíäèðîâàíèå ðàçðåçà ñ öåëüþ îïðåäåëåíèÿ ãëóáèí 
çàëåãàíèÿ è ìîùíîñòåé ïðîãíîçèðóåìûõ çàëåæåé ÓÂ. 
Ðåçóëüòàòû ïðèìåíåíèÿ ýòîé ïðîöåäóðû ôèêñèðîâà-
ëèñü â ñîîòâåòñòâóþùèõ ïðîòîêîëàõ, â òîì ÷èñëå â 
ïðîòîêîëàõ âåðòèêàëüíîãî çîíäèðîâàíèÿ. Îòìåòèì, 
÷òî ó÷àñòêè ñ çàôèêñèðîâàííûìè îòêëèêàìè (ñèã-
íàëàìè) íà ðåçîíàíñíûõ ÷àñòîòàõ ÓÂ èìåþòñÿ è íà 

ãðàôèêàõ ðåãèñòðàöèè íàïðÿæåííîñòè åñòåñòâåííîãî 
ýëåêòðè÷åñêîãî ïîëÿ â èíòåðâàëàõ ïîëîæèòåëüíûõ 
çíà÷åíèé ïîëÿ. Ïî ðåçóëüòàòàì èññëåäîâàíèé âäîëü 
ìàðøðóòà äâèæåíèÿ ñóäíà çà ôèê ñèðîâàíî çíà÷è-
òåëüíîå êîëè÷åñòâî àíîìàëüíûõ çîí, ïåðñïåêòèâíûõ 
íà âûÿâëåíèå ìåñòîðîæäåíèé íåô òè, ãàçà è êîí-
äåíñàòà. Ñëåäóåò îòìåòèòü, ÷òî èñ  ñëåäîâàíèÿ òàêîãî 
ðîäà íà þãå Àòëàíòè÷åñêîãî îêåà  íà è â Çàïàäíîé 
Àíòàðêòèêå ðàíüøå íå ïðîâî äèëèñü.

Ñîãëàñíî ðåçóëüòàòàì èçìåðåíèé íàïðÿæåííîñòè 
åñòåñòâåííîãî ýëåêòðè÷åñêîãî ïîëÿ Çåìëè íà ðàçíûõ 
ó÷àñòêàõ ìàðøðóòà, â ïðåäåëàõ ïðîãíî çè ðóåìûõ ñêî-
ïëåíèé ÓÂ âñåãäà ðåãèñòðèðóþòñÿ ïî ëîæèòåëüíûå 
çíà÷åíèÿ íàïðÿæåííîñòè ïîëÿ (ðèñ. 13—16, ñèíÿÿ 
êðèâàÿ). Íàëè÷èå àíîìàëüíî ïîëÿðèçîâàííûõ ïëà-
ñòîâ òèïà «çàëåæü ÓÂ» â ðàç ðåçå íà ó÷àñòêàõ ïðîôè-
ëåé ñ ïîëîæèòåëüíûìè çíà÷åíèÿìè ïîëÿ â êàæäîì 
ñëó÷àå ïîäòâåðæäà ëîñü ìåòîäîì ÂÝÐÇ (ñêàíèðîâà-
íèÿ) ðàçðåçà.

Èçìåðåíèÿ íà ñóäíå ïðîâîäèëèñü ñ 20 íîÿáðÿ 
ïî 19 äåêàáðÿ 2018 г. Çà ýòî âðåìÿ ïîëîæèòåëüíûå 
çíà÷åíèÿ ýëåêòðè÷åñêîãî ïîëÿ ðåãèñòðèðîâàëèñü â 
òå÷åíèå 19 ñóò. Ôîòîñíèìêè îòäåëüíûõ ôðàãìåíòîâ 
ïîëîæèòåëüíûõ çíà÷åíèé ïîëÿ, çàôèêñèðîâàííûõ â 
ýòîò ïåðèîä, ïîêàçàíû íà ðèñ. 13, 14. Íà îòäåëüíûõ 
ôîòîñíèìêàõ óêàçàíû äàòà è âðåìÿ ïðîâåäåíèÿ èç-
ìåðåíèé.

Îòìåòèì, ÷òî ïîëîæèòåëüíûå çíà÷åíèÿ íàïðÿ-
æåííîñòè åñòåñòâåííîãî ýëåêòðè÷åñêîãî ïîëÿ áûëè 
çàôèêñèðîâàíû íà ëîêàëüíûõ ó÷àñòêàõ ïðè âûõîäå 
ñóäíà èç ïîðòà, à òàêæå â åãî çàëèâå (ðèñ. 15).

Ðèñ. 16. Ãðàôèêè âàðèàöèé ýëåêòðè÷åñêîãî ïîëÿ íà ñòîÿíêå ñóäíà â áóõòå Äèñêàâåðè (î-â Ãðèíâè÷)

Fig. 16. Photos of graphs of the electric field variations at the parking of the vessel in the Discovery Bay (Greenwich Island)

Ðèñ. 15. Ãðàôèêè èçìåðåíèé ýëåêòðè÷åñêîãî ïîëÿ íà ëîêàëüíîì ó÷àñòêå ïðè âûõîäå èç ïîðòà Êåéïòàóí (à) è â çàëèâå ïîðòà (á)

Fig. 15. Photos of graphs of measurements of the electric field in the local area at the exit from Cape Town (à) and in the port bay (á)
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Õàðàêòåð âàðèàöèé ýëåêòðè÷åñêîãî ïîëÿ âî âðå-
ìåíè äåìîíñòðèðóåò ðèñ. 16.

Íà îòäåëüíîì ó÷àñòêå ìàðøðóòà ïîëîæèòåëüíûå 
çíà÷åíèÿ íàïðÿæåííîñòè åñòåñòâåííîãî ýëåêòðè÷å-
ñêîãî ïîëÿ Çåìëè ôèêñèðîâàëèñü ïðàêòè÷åñêè áåç 
ïåðåðûâà íà ïðîòÿæåíèè òðåõ ñóòîê ïîäðÿä! Äî-
ïîëíèòåëüíûìè èññëåäîâàíèÿìè íà ýòîì ó÷àñòêå 
ìàðøðóòà îêîíòóðåíà êðóïíàÿ ïëîùàäü (ðèñ. 17). 
Ñîãëàñíî èññëåäîâàíèÿì, âåðîÿòíîñòü îáíàðóæåíèÿ 
â ïðåäåëàõ ýòîãî êðóïíîãî áëîêà Þæíîé Àòëàíòèêè 
ãèãàíòñêîãî ñêîïëåíèÿ ÓÂ âûñîêàÿ.

Ðàññìîòðèì ðåçóëüòàòû çîíäèðîâàíèé (ñêàíè-
ðîâàíèé) ðàçðåçà â ÷åòûðåõ òî÷êàõ íà ìàðøðóòå 
äâèæåíèÿ ñóäíà.

Ó÷àñòîê áóíêåðîâêè ñóäíà (06.12.2018): çàôèê-
ñèðîâàíû ñèãíàëû íà ÷àñòîòàõ íåôòè, êîíäåíñàòà, 
ãàçà, ãåëèÿ, óãëåðîäà.

Ñ ïîâåðõíîñòè çàðåãèñòðèðîâàíû îòêëèêè îò 
1—5-é, 8—11-é ãðóïï îñàäî÷íûõ ïîðîä. Ãëóáèíû 
ðàñïðîñòðàíåíèÿ ýòèõ ïîðîä ïðèáëèçèòåëüíî îöåíå-
íû ñ èñïîëüçîâàíèåì ïðîöåäóðû ôèêñàöèè îòêëè-
êîâ (ñèãíàëîâ) íà ðàçëè÷íûõ ãëóáèíàõ: ïîâåðõíîñòü 
4 êì — îò 2—5-é, 8—11-é ãðóïï; 6 êì — 2—4-é, 8, 
11-é; 8 êì — 2—4-é, 8, 11-é; 10 êì — 2, 3, 8, 11-é; 
12 êì — 2, 3, 8, 11-é; 14 êì — 2, 3, 8, 11-é; 15 êì 
— 8-é ãðóïïû.

Ñêàíèðîâàíèåì ðàçðåçà îöåíåíû èíòåðâàëû ðàñ-
ïðîñòðàíåíèÿ äîëîìèòîâ (ãðóïïà 8) — 15—23,4 êì 
è ñîëè (ãðóïïà 11) — 23,4—25,5 êì.

Ñ ïîâåðõíîñòè òàêæå ïîëó÷åíû ñèãíàëû îò 1-é 
ãðóïïû ìàãìàòè÷åñêèõ ïîðîä (ãðàíèòîâ). Ñêàíè-
ðîâàíèåì ñ ãëóáèíû 25 êì îïðåäåëåí èíòåðâàë èõ 
ðàñïðîñòðàíåíèÿ — 25—470 êì. Ýòî êàíàë, çàïîë-
íåííûé «ìîëîäûìè» ãðàíèòàìè.

Ñòîÿíêà ñóäíà â áóõòå Äèñêàâåðè ó î-âà Ãðèí-
âè÷ (11.12.2018): íà íà÷àëüíîì ýòàïå çàôèêñèðî-

âàíû ñèãíàëû íåôòè, êîíäåíñàòà, ãàçà, âîäîðîäà, 
óãëåðîäà, ãåëèÿ, à òàêæå àëìàçîâ, çîëîòà (ñëàáûé), 
ïëàòèíû (ñëàáûé). 

Ñ ïîâåðõíîñòè óñòàíîâëåíî íàëè÷èå â ðàçðåçå 
1—6-é è 8-é ãðóïï îñàäî÷íûõ ïîðîä, à òàêæå 11-é 
ãðóïïû (êèìáåðëèòû) ìàãìàòè÷åñêèõ ïîðîä. Ñêàíè-
ðîâàíèåì êèìáåðëèòû ïðîñëåæåíû îò ãëóáèíû 140 
äî 723 êì. Îòìåòèì, ÷òî â èíòåðâàëå ðàñïîëîæåíèÿ 
ñëîÿ æèäêèõ (ïëàñòè÷åñêèõ) ïîðîä (202—227 êì) 
ñèãíàëû îò êèìáåðëèòîâ ïðàêòè÷åñêè îòñóòñòâî-
âàëè.

Ñèãíàëû íà ÷àñòîòàõ àëìàçîâ çàðåãèñòðèðîâàíû 
ïðè ñêàíèðîâàíèè ñ ãëóáèíû 2 êì ñ øàãîì 100 ì â 
èíòåðâàëàõ 16—48 è 119—190 êì, äàëåå ñêàíèðîâà-
íèå íå ïðîâîäèëîñü.

Ñêàíèðîâàíèåì ñ øàãîì 5 è 10 ì ñèãíàëû îò ÓÂ 
(íåôòü, êîíäåíñàò, ãàç) ôèêñèðîâàëèñü ñ ãëóáèíû 
800 ì äî 57,06 êì.

Óñòàíîâëåíû âåðõíèå ãðàíèöû ôèêñàöèè îòêëè-
êîâ îò âîäîðîäà (57,005 êì) è óãëåðîäà (57,019); 
âûøå ýòèõ ãðàíèö ñèãíàëû âîäîðîäà è óãëåðîäà ïðè 
ñêàíèðîâàíèè íå ôèêñèðóþòñÿ.

Ãëóáèíû ðàñïðîñòðàíåíèÿ îñàäî÷íûõ ïîðîä 
îöåíåíû ñ ïðèìåíåíèåì ïðîöåäóðû ôèêñàöèè îò-
êëèêîâ (ñèãíàëîâ) íà ðàçëè÷íûõ ãëóáèíàõ: ïîâåðõ-
íîñòü 2 êì — 1—6-é, 8-é ãðóïï; 3 êì — 1—6-é, 
8-é; 4 êì — 2—5-é; 5 êì — 2—5-é; 6 êì — 2, 3, 5-é; 
7 êì — 2, 3, 5-é; 8 êì — 2, 3, 5-é; 9 êì — 2, 3, 5-é; 
10 êì — 2, 3, 5-é ãðóïï.

Ïðè ïîäõîäå ê Ñðåäèííî-Àòëàíòè÷åñêîìó õðåáòó:  
ñ ïîâåðõíîñòè çàôèêñèðîâàíû îòêëèêè îò 2, 3, 6, 7 
è 8-é ãðóïï îñàäî÷íûõ ïîðîä. Îöåíêà èíòåðâàëîâ 
çàëåãàíèÿ îòäåëüíûõ ãðóïï ïîðîä: ïîâåðõíîñòü 3 êì 
— îò 2, 3 (ñëàáûé), 6, 7, 8-é ãðóïï; 4 êì — 2, 7, 8-é; 
5 êì — 7, 8-é; 7 êì — 7, 8-é; 8 êì — 8-é ãðóïïû 
äî 17,300 êì.

Ñ ïîâåðõíîñòè 17,300 êì çàôèêñèðîâàíû îò-
êëèêè îò 5, 6, 11, 12 è 14-é ãðóïï ìàãìàòè÷åñêèõ 
ïîðîä. Îöåíêà èíòåðâàëîâ èõ çàëåãàíèÿ: ïîâåðõ-
íîñòü 20 êì — 5, 6, 11-é ãðóïï; 24 êì — 6, 11-é; 
90 êì — 6, 11-é; 91 êì — 11-é; 100 êì — 11-é ãðóïïû 
äî 185 êì.

Çîíà ïëàâëåíèÿ (æèäêîãî ñîñòîÿíèÿ) ïîðîä óñ-
òàíîâëåíà â èíòåðâàëå îò 190 äî 217,000 êì.

Íàä Ñðåäèííî-Àòëàíòè÷åñêèì õðåáòîì: ñ ïî-
âåðõíîñòè çàôèêñèðîâàíû îòêëèêè îò 1—8-é ãðóïï 
îñàäî÷íûõ ïîðîä. Îöåíêà èíòåðâàëîâ çàëåãàíèÿ îò-
äåëüíûõ ãðóïï ïîðîä: ïîâåðõíîñòü 3 êì — îò 2, 3, 4, 
5, 7, 8-é ãðóïï; 5 êì — 4, 5, 8-é; 6 êì — 8-é; 15 êì 
— 8-é ãðóïïû äî 15,500 êì.

Ñ ïîâåðõíîñòè 15,500 êì çàôèêñèðîâàíû îòêëè-
êè îò 5, 6, 7, 10, 12, 14—17-é ãðóïï ìàãìàòè÷åñêèõ 
ïîðîä. Îöåíêà èíòåðâàëîâ èõ çàëåãàíèÿ: ïîâåðõ-
íîñòü 20 êì — îò 6, 7, 12-é ãðóïï; 21 êì — 6, 7, 12-é; 
25 êì — 6, 7-é; 90 êì — 6, 7-é; 102,5 êì — 6, 7-é; 
105 êì — 7-é; 190 êì — 7-é; 192 êì — 7-é ãðóïïû.

Çîíà ïëàâëåíèÿ ïîðîä óñòàíîâëåíà â èíòåðâàëå 
îò 193 äî 217 êì.

Ðèñ. 17. Ñõåìàòè÷åñêîå ïðåäñòàâëåíèå êðóïíîãî ó÷àñòêà â 
Þæíîé Àòëàíòèêå, â ïðåäåëàõ êîòîðîãî çàôèêñèðîâàíû îò-
êëèêè íà ðåçîíàíñíûõ ÷àñòîòàõ óãëåâîäîðîäîâ

Fig. 17. A schematic representation of a large area in the South 
Atlantic, within which the responses at the resonant frequencies 
of hydrocarbons are recorded
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Èññëåäîâàíèÿ ñ öåëüþ ïîèñêîâ ÓÂ íà áîðòó ñóäíà: 
êðàòêèå âûâîäû è êîììåíòàðèè.

Ðåçóëüòàòû èññëåäîâàíèé ñâèäåòåëüñòâóþò ïðå-
æäå âñåãî î òîì, ÷òî ðåãèîí Þæíîé Àòëàíòèêè, à 
òàêæå ðàéîí Àíòàðêòè÷åñêîãî ïîëóîñòðîâà äîñòà-
òî÷íî ïåðñïåêòèâíû äëÿ ïîèñêîâ çàëåæåé íåôòè, 
ãàçà è ãàçîêîíäåíñàòà. Ê ïðèâåäåííûì âûøå ìàòå-
ðèàëàì öåëåñîîáðàçíî äîáàâèòü ñëåäóþùåå.

1. Â èíôîðìàöèîííîì ñîîáùåíèè íà ñàéòå [5] 
åñòü íåêîòîðûå ñâåäåíèÿ î ðàçìåðàõ ìåñòîðîæäåíèÿ, 
îòêðûòîãî â Ìåêñèêå. Â ÷àñòíîñòè, â ñîîáùåíèè 
êîíñòàòèðóåòñÿ: «Çàïàñû íåôòè, îáúåì êîòîðûõ ïîä-
òâåðäèëè ìåæäóíàðîäíûå ãåîëîãè÷åñêèå êîìïàíèè, 
áûëè íàéäåíû â ðàéîíå êðóïíîãî íåôòåãàçîâîãî ìå-
ñòîðîæäåíèÿ ×èêîíòåïåê ïëîùàäüþ îêîëî ÷åòûðåõ 
òûñÿ÷ êâàäðàòíûõ êèëîìåòðîâ. Êàê óòî÷íÿåò Pemex, 
íåôòü ðàñïîëîæåíà íå â îäíîì êðóïíîì ìåñòîðîæ-
äåíèè, à âî ìíîæåñòâå ìåëêèõ, è äëÿ åå äîáû÷è 
ïëàíèðóåòñÿ ïðîáóðèòü áîëåå 17 òûñÿ÷ ñêâàæèí — 
ïî òûñÿ÷å ñêâàæèí â ãîä».

2. Íà ñàéòå [37] åñòü ñâåäåíèÿ îá îòêðûòèè ìå-
ñòîðîæäåíèÿ íà øåëüôå Áðàçèëèè: «Íîâîå êðóï-
íîå ìåñòîðîæäåíèå ó ïîáåðåæüÿ Áðàçèëèè ìîæåò 
ñîäåðæàòü äî 2 ìëðä áàððåëåé íåôòè. Êàê ïèøåò 
èçäàíèå «The Times»: «ñåðèÿ îòêðûòèé â ðåãèîíå 
îòêðûâàåò íîâûå ãîðèçîíòû äëÿ ìèðîâîé íåôòÿíîé 
ïðîìûøëåííîñòè».

Êàê çàÿâèëà ôèðìà «BG Group», ðåçóëüòàòû áó-
ðåíèÿ ïðîáíîé ñêâàæèíû íà ìåñòîðîæäåíèè Ãóàðà 
íà äíå Àòëàíòè÷åñêîãî îêåàíà ïîêàçàëè, ÷òî îíî 
ñîäåðæèò îò 1,1 äî 2 ìëðä áàððåëåé èçâëåêàåìîé 
íåôòè.

3. Íåôòåãàçîíîñíîñòü êîíòèíåíòàëüíîãî ñêëîíà 
è öåíòðîâ ñïðåäèíãà äíà Ìèðîâîãî îêåàíà àíàëè-
çèðóåòñÿ íà îãðîìíîì ôàêòè÷åñêîì ìàòåðèàëå â ïó-
áëèêàöèÿõ [11—13]. Â ÷àñòíîñòè, â ñòàòüå [13, ñ. 72] 
êîíñòàòèðóåòñÿ, «÷òî ìåòàí è íåôòÿíûå ôëþèäû â 
ñîâðåìåííûõ öåíòðàõ! (îñÿõ) ñïðåäèíãà äíà îêåàíîâ 
ìîãóò îáúÿñíÿòüñÿ òîëüêî êàê ðåçóëüòàò âîñõîäÿ-
ùåé âåðòèêàëüíîé ìèãðàöèè ìàíòèéíûõ ôëþèäîâ. 

Êñòàòè, òåîðèÿ ãëóáèííîãî, íåáèîòè÷åñêîãî ïðî-
èñõîæäåíèÿ íåôòè è ïðèðîäíîãî ãàçà ïðèçíàåò èõ 
âîñõîäÿùóþ âåðòèêàëüíóþ ìèãðàöèþ åäèíñòâåí-
íî îòâåòñòâåííîé çà ôîðìèðîâàíèå è ðàçìåùåíèå 
ãàçîâûõ è íåôòÿíûõ çàëåæåé è ìåñòîðîæäåíèé âî 
âñåõ ãîðíûõ ïîðîäàõ è îòëîæåíèÿõ: ëàòåðàëüíàÿ æå 
ãðàâèòàöèîííàÿ ìèãðàöèÿ íåôòè è ïðèðîäíîãî ãàçà 
ÿâëÿåòñÿ science fiction».

Äîïîëíèòåëüíûå ìàòåðèàëû ñâèäåòåëüñòâóþò îá 
îãðîìíûõ ïîòåíöèàëüíûõ ðåñóðñàõ ÓÂ, â òîì ÷èñëå 
è íà øåëüôå, è â ãëóáîêîâîäíûõ ðàéîíàõ Ìèðîâîãî 
îêåàíà.

Àíàëèç äàííûõ ðèñ. 17 ïîêàçûâàåò, ÷òî ïëî-
ùàäü îáíàðóæåííîãî â ìîðñêîé ýêñïåäèöèè ó÷àñòêà 
àíîìàëüíûõ îòêëèêîâ íà ðåçîíàíñíûõ ÷àñòîòàõ ÓÂ 
ñóùåñòâåííî áîëüøå ïëîùàäè îòêðûòîãî êðóïíåé-
øåãî ìåñòîðîæäåíèÿ â Ìåêñèêå [5].

Îòìåòèì, ÷òî ðàçðàáîòàííûå è àïðîáèðîâàííûå 
â ìîðñêîé ýêñïåäèöèè îïåðàòèâíûå ìîáèëüíûå ìå-
òîäû ìîãóò íàéòè øèðîêîå ïðèìåíåíèå ïðè ïðî-
âåäåíèè ïîèñêîâûõ ðàáîò íà ÓÂ íà ñóøå è øåëüôå 
Óêðàèíû.

Îá ýíäîãåííîì îáðàçîâàíèè ÿíòàðÿ. Ïðè ñêàíè-
ðîâàíèè ðàçðåçà íà ñóäíå ñ èñïîëüçîâàíèåì ÷àñòîò 
ÿíòàðÿ íåîäíîêðàòíî ôèêñèðîâàëèñü àíîìàëüíûå 
îòêëèêè íà åãî ðåçîíàíñíûõ ÷àñòîòàõ íà ó÷àñòêàõ 
ðåãèñòðàöèè ñèãíàëîâ íåôòè, ãàçà è ãàçîêîíäåíñàòà, 
â òîì ÷èñëå íà áîëüøèõ ãëóáèíàõ. Ïîñëå çàâåðøå-
íèÿ ýêñïåäèöèè â ÿíâàðå 2019 ã. áûëè ïðîâåäåíû 
äîïîëíèòåëüíûå èññëåäîâàíèÿ íà èçâåñòíûõ ìåñòî-
ðîæäåíèÿõ ÿíòàðÿ ñ èñïîëüçîâàíèåì ÷àñòîò îáðàç-
öîâ ÿíòàðÿ (ðèñ. 18), çàèìñòâîâàííûõ èç ñàéòà [46].

Èíôîðìàöèÿ î ïðîèñõîæäåíèè ÿíòàðÿ, åãî ðàñ-
ïðîñòðàíåíèè è äîáû÷å ïðèâîäèòñÿ â îïóáëèêîâàí-
íûõ ìàòåðèàëàõ [4, 28, 32], à òàêæå íà ñàéòå [46].

Ðàéîí äîáû÷è ÿíòàðÿ â Êàëèíèíãðàäñêîé îáëàñòè, 
Ðîññèÿ. Äëÿ ÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêè áûë 
ïîäãîòîâëåí ñïóòíèêîâûé ñíèìîê ó÷àñòêîâ äîáû÷è 
(ðèñ. 19). Íà ïåðâîì ýòàïå ÷àñòîòíî-ðåçîíàíñíîé 
îáðàáîòêè ýòîãî ñíèìêà ñ çåìíîé ïîâåðõíîñòè áûëè 

Ðèñ. 18. Îáðàçöû ÿíòàðÿ èç ìåñòîðîæäåíèé Ðîññèè (Êàëèíèíãðàäñêàÿ  îáëàñòü) è Óêðàè-
íû (Ðèâíåíñêàÿ îáëàñòü)

Fig. 18. Photos of samples of amber from deposits of Russia (the Kaliningrad region) and  of 
Ukraine (the Rivne gegion) 
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çàôèêñèðîâàíû àíîìàëüíûå îòêëèêè (ñèãíàëû) íà 
ðåçîíàíñíûõ ÷àñòîòàõ ÿíòàðÿ, íåôòè, ãàçîêîíäåí-
ñàòà, ãàçà, óãëÿ. Íà ñëåäóþùåì øàãå îáðàáîòêè â 
ðàçðåçå îáñëåäóåìîé ïëîùàäè áûëè óñòàíîâëåíû 
1—6-ÿ è 12-ÿ ãðóïïû îñàäî÷íûõ ïîðîä. Ñèãíàëîâ 
îò âñåõ òðàäèöèîííî èñïîëüçóåìûõ ïðè îáðàáîòêå 
ãðóïï ìàãìàòè÷åñêèõ è ìåòàìîðôè÷åñêèõ ïîðîä íå 
çàôèêñèðîâàíî. Ñ ïîâåðõíîñòè (ãëóáèíû) 250 êì 
ôèêñèðîâàëèñü îòêëèêè îò 1—6-é ãðóïï îñàäî÷íûõ 
ïîðîä.

Ãðóïïà 1 îñàäî÷íûõ ïîðîä ñêàíèðîâàíèåì ðàç-
ðåçà ïðîñëåæåíà ñ ãëóáèíû 250 êì ñ øàãîì 10 ì äî 
ãëóáèíû 470,040 êì, ÷òî óêàçûâàåò íà ðàñïîëîæåíèå 
íà ýòîé ãëóáèíå êîðíÿ âåðòèêàëüíîãî êàíàëà.

Ñèãíàëû íà ðåçîíàíñíûõ ÷àñòîòàõ ÿíòàðÿ ôèê-
ñèðîâàëèñü ñêàíèðîâàíèåì äî ãëóáèíû 57,030 êì. 
Íà ãëóáèíå 2 ì óñòàíîâëåíà âåðõíÿÿ ãðàíèöà çà-
ëåãàíèÿ ÿíòàðÿ.

Ñêàíèðîâàíèåì ðàçðåçà óñòàíîâëåíû òàêæå 
íèæíèå ãðàíèöû ñèãíàëîâ: äëÿ íåôòè — 57,040, 
êîíäåíñàòà — 57,040, ãàçà — 57,050 êì. Ñèãíàëû 
óãëåðîäà è âîäîðîäà çàôèêñèðîâàíû íèæå ýòèõ çíà-
÷åíèé — ñ ãëóáèíû 57,100 êì.

Ìåñòîðîæäåíèå ÿíòàðÿ â Êëåñîâî (Ðèâíåíñêàÿ 
îáëàñòü, Óêðàèíà). Ñïóòíèêîâûé ñíèìîê ó÷àñòêà 
ðàñïîëîæåíèÿ ýòîãî ìåñòîðîæäåíèÿ ïîêàçàí íà 
ðèñ. 20. Íà ñíèìêå äîñòàòî÷íî ÷åòêî ïðîñìàòðèâà-
þòñÿ êðóïíûå êàðüåðû, èç êîòîðûõ âåäåòñÿ äîáû÷à 
ìèíåðàëà.

Çäåñü òàêæå ñ ïîâåðõíîñòè çàôèêñèðîâàíû ñèã-
íàëû íà ðåçîíàíñíûõ ÷àñòîòàõ ÿíòàðÿ, íåôòè, êîí-
äåíñàòà, ãàçà, óãëÿ. Óñòàíîâëåíû îòêëèêè îò 1—6-é 
è 12-é ãðóïï îñàäî÷íûõ ïîðîä. Ñèãíàëû îò âñåõ 
ãðóïï ìàãìàòè÷åñêèõ è ìåòàìîðôè÷åñêèõ ïîðîä íå 
çàðåãèñòðèðîâàíû.

Ñ ïîâåðõíîñòè (ãëóáèíû) 450 êì ôèêñèðîâàëèñü 
ñèãíàëû îò 1—6-é ãðóïï îñàäî÷íûõ ïîðîä. Îïðåäå-
ëåíû ñëåäóþùèå íèæíèå ãðàíèöû ýòèõ ïîðîä: ãðóï-

ïà 1 — 470,200 êì; ãðóïïà 2 — 470,090 êì; ãðóïïà 
3 — 470,120 êì; ãðóïïà 4 — 470,040 êì. Ñèãíàëû îò 
ÿíòàðÿ ïîëó÷åíû äî ãëóáèíû 57,040 êì.

Ñ ïîâåðõíîñòè (ãëóáèíû) 57,100 êì ôèêñèðî-
âàëèñü îòêëèêè íà ðåçîíàíñíûõ ÷àñòîòàõ óãëåðîäà, 
âîäîðîäà, êèñëîðîäà, ãåëèÿ è èõ ìèíåðàëîâ.

Â òî æå âðåìÿ äî ãëóáèíû 57 êì ôèêñèðîâàëèñü 
ñèãíàëû ÿíòàðÿ, íåôòè, êîíäåíñàòà è ãàçà.

Çîíäèðîâàíèåì ñ ïîâåðõíîñòè ñ øàãîì 1 ñì 
ñèãíàëû (îòêëèêè) íà ðåçîíàíñíûõ ÷àñòîòàõ ÿíòà-
ðÿ ôèêñèðîâàëèñü ñ ãëóáèíû 1 ì îò ïîâåðõíîñòè.

Ðåãèñòðàöèÿ îòêëèêîâ îò ÿíòàðÿ â äðóãèõ ðåãèî-
íàõ. Îòìåòèì, ÷òî ïðè ïðîâåäåíèè èññëåäîâàíèé ñ 

Ðèñ. 19. Ñïóòíèêîâûé ñíèìîê ðàéîíà äîáû÷è ÿíòàðÿ â Êàëèíèíãðàäñêîé îáëàñòè (Ðîññèÿ)

Fig. 19. Satellite image of the amber mining area in the Kaliningrad region (Russia)

Ðèñ. 20. Ñïóòíèêîâûé ñíèìîê ó÷àñòêà ðàñïîëîæåíèÿ ìåñòî-
ðîæäåíèÿ ÿíòàðÿ Êëåñîâî (Ðèâíåíñêàÿ îáëàñòü, Óêðàèíà)

Fig. 20. Satellite image of the site of the Klesovo amber deposit 
(Rivne region, Ukraine)
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áîðòà ñóäíà â Þæíîé Àòëàíòèêå, à òàêæå â ðàéîíå 
Àíòàðêòè÷åñêîãî ïîëóîñòðîâà àíîìàëüíûå îòêëèêè 
íà ðåçîíàíñíûõ ÷àñòîòàõ ÿíòàðÿ ôèêñèðîâàëèñü äî-
ñòàòî÷íî ÷àñòî â ïðåäåëàõ îáíàðóæåííûõ êàíàëîâ 
âåðòèêàëüíîé ìèãðàöèè ôëþèäîâ è ìèíåðàëüíîãî 
âåùåñòâà.

Ïîëàãàåì, ÷òî ðåçóëüòàòû ãåîôèçè÷åñêèõ èñ-
ñëåäîâàíèé â Óêðàèíñêîé ìîðñêîé àíòàðêòè÷åñêîé 
ýêñïåäèöèè 2018 ã., à òàêæå äîïîëíèòåëüíûõ ðàáîò 
íà ëîêàëüíûõ ó÷àñòêàõ äîáû÷è ÿíòàðÿ ñâèäåòåëü-
ñòâóþò â ïîëüçó ãëóáèííîãî (àáèîãåííîãî) ñèíòåçà 
ýòîãî ìèíåðàëà â ïðîöåññå âîäîðîäíîé äåãàçàöèè 
Çåìëè [23, 38].

Ó÷àñòêè ðàñïîëîæåíèÿ âóëêàíè÷åñêèõ ïîñòðîåê 
â Àíòàðêòè÷åñêîì ðåãèîíå. Â ïóáëèêàöèÿõ [23, 38] 
ïðèâåäåíà èíôîðìàöèÿ îá îáíàðóæåíèè áîëüøîãî 
êîëè÷åñòâà âóëêàíîâ â Àíòàðêòèäå. Íà ðèñ. 21, à 
ïîêàçàíî ðàñïîëîæåíèå íåêîòîðûõ èç íèõ, à íà 
ðèñ. 21, á ïðÿìîóãîëüíûìè êîíòóðàìè îáîçíà÷åíû 
ôðàãìåíòû òåððèòîðèè, ñïóòíèêîâûå ñíèìêè êîòî-
ðûõ áûëè îáðàáîòàíû ñ öåëüþ èçó÷åíèÿ âíóòðåííå-
ãî ñòðîåíèÿ ýòèõ âóëêàíè÷åñêèõ ïîñòðîåê.

Çàïàäíûé ó÷àñòîê (ðîçîâûé êîíòóð). Íà ýòîì 
ôðàãìåíòå çàôèêñèðîâàíû îòêëèêè îò 9-é è 10-é 
ãðóïï îñàäî÷íûõ ïîðîä; ñèãíàëû îò ìàãìàòè÷åñêèõ
ïîðîä îòñóòñòâîâàëè. Êîðåíü âóëêàíà 9-é ãðóïïû îñà-
 äî÷íûõ ïîðîä çàôèêñèðîâàí íà ãëóáèíå 548,400 êì,
 à 10-é ãðóïïû — íà ãëóáèíå 580 êì.

Þãî-çàïàäíûé ó÷àñòîê (îðàíæåâûé êîíòóð). Ñèã-
 íàëû íà ÷àñòîòàõ ÓÂ íå çàôèêñèðîâàíû. Çàðåãèñòðè-
ðîâàíû îòêëèêè îò 11-é ãðóïïû (ñîëü) îñà äî÷ íûõ 
ïîðîä è 3—7-é ãðóïï — ìàãìàòè÷åñêèõ ïîðîä.

Îïðåäåëåíèå ãëóáèíû êàíàëà ñîëè: ñ ãëóáèíû 
260 ì ñèãíàë ñîëè ïðîñëåæåí äî ãëó áèíû 473,500 êì.

Þæíûé ó÷àñòîê (çåëåíûé êîíòóð). Íà ýòîì ó÷àñò -
êå çàôèêñèðîâàíû ñèãíàëû òîëüêî îò 7-é ãðóï ïû 
îñàäî÷íûõ ïîðîä (èçâåñòíÿêè) â èíòåðâàëå ãëóáèí 
220 ì — 580 êì. Íà ýòîì ó÷àñòêå ñóùåñòâóåò êàðáî-
íàòíàÿ âóëêàíè÷åñêàÿ ïîñòðîéêà.

Íà ðèñ. 22 ïðåäñòàâëåí ôî òîñíèìîê ïîâåðõ-
íîñòè ëîêàëüíîãî ó÷àñòêà Àí òàðê òèäû, íà êîòîðîé 
îòñóòñòâóþò ñíåã è ëåä. ×àñòîòíî-ðåçîíàíñíîé îá-
ðàáîòêîé ôîòîñíèìêà ïîëó÷åíû ñèãíàëû òîëüêî îò 
8-é ãðóïïû îñàäî÷íûõ ïîðîä — äîëîìèòîâ. Îòêëèêè 
îò äðóãèõ ãðóïï îñàäî÷íûõ (à òàêæå ìàãìàòè÷åñêèõ) 
ïîðîä íå çàôèêñèðîâàíû. Àêöåíòèðóåì âíèìàíèå 
íà òîì, ÷òî ñèãíàëû îò ãðóïïû äîëîìèòîâ çàôèê-
ñèðîâàíû â èíòåðâàëå ãëóáèí 10 ì—1426 êì (êîðåíü 
âóëêàíà).

Ïîäîáíûå äîëîìèòîâûå ïîðîäû óñòàíîâëå-
íû ïðè îáðàáîòêå ôîòîñíèìêà ãîðíîãî ìàññèâà 
â ðàéîíå àìåðèêàíñêîé àíòàðêòè÷åñêîé ñòàíöèè 
McMurdo.

Ïðè ÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêå ñïóòíè-
êîâîãî ñíèìêà âñåé Àíòàðêòèäû (ðèñ. 21, á) çàôèê-
ñèðîâàíû îòêëèêè òîëüêî îò 6-é è 8-é ãðóïï îñà-
äî÷íûõ ïîðîä — îò ìàãìàòè÷åñêèõ ïîðîä ñèãíàëû 
íå çàðåãèñòðèðîâàíû.

Ñêàíèðîâàíèåì ðàçðåçà êîðåíü äîëîìèòîâîãî 
êàíàëà (ãðóïïà 8) óñòàíîâëåí íà ãëóáèíå 1414 êì. 
Åñòü îñíîâàíèÿ äëÿ ïðåäïîëîæåíèé î òîì, ÷òî Àí-
òàðêòèäà ïðåäñòàâëÿåò ñîáîé êðóïíåéøóþ âóëêàíè-
÷åñêóþ ïîñòðîéêó.

Ðàéîí Àðêòèêè. Â ñâÿçè ñ ðåçóëüòàòàìè, ïîëó-
÷åííûìè îòíîñèòåëüíî ñèãíàëîâ îò äîëîìèòîâûõ 
ïîðîä â Àíòàðêòè÷åñêîì ðåãèîíå, áûëà ïðîâåäå-
íà ÷àñòîòíî-ðåçîíàíñíàÿ  îáðàáîòêà ñïóòíèêîâîãî 
ñíèìêà êðóïíîãî ó÷àñòêà â ðàéîíå Ñåâåðíîãî ïîëþ-
ñà Çåìëè (ðèñ. 23, îáîçíà÷åí êðàñíûì êîíòóðîì). Íà 
ôðàãìåíòå ñíèìêà çàôèêñèðîâàíû îòêëèêè òîëüêî 
îò 3-é è 8-é ãðóïï îñàäî÷íûõ ïîðîä (îò ìàãìàòè-
÷åñêèõ ïîðîä ñèãíàëû íå ôèêñèðîâàëèñü). Ïðåäïî-

Ðèñ. 21. Ïîëîæåíèå íåêîòîðûõ âóëêàíè÷åñêèõ ïîñòðîåê (êîì-
ïëåêñîâ), îáíàðóæåííûõ â Àíòàðêòèäå (à), è îáðàáîòàííûõ 
ôðàãìåíòîâ ñïóòíèêîâîãî ñíèìêà (á)

Fig. 21. The position of some volcanic structures (complexes) found 
in Antarctica (a) and processed fragments of satellite images (á)
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ëîæèâ, ÷òî 3-ÿ ãðóïïà ìîæåò áûòü ðàñïîëîæåíà íà 
êðàÿõ ôðàãìåíòà, äëÿ äàëüíåéøåé îáðàáîòêè áûë 
èñïîëüçîâàí áîëåå ìåëêèé ôðàãìåíò ñíèìêà (ðîçî-
âûé ïðÿìîóãîëüíèê íà ðèñ. 23). Íà ýòîì ôðàãìåíòå 
çàôèêñèðîâàíû îòêëèêè òîëüêî îò äîëîìèòîâ.

Âåðòèêàëüíûì ñêàíèðîâàíèåì êîðåíü äîëîìè-
òîâîãî êàíàëà â ðàéîíå Ñåâåðíîãî ïîëþñà Çåìëè 
óñòàíîâëåí íà ãëóáèíå 1549 êì.

Îáñóæäåíèå ðåçóëüòàòîâ è îñíîâíûå âûâîäû. Ê 
ïðåäñòàâëåííûì âûøå ìàòåðèàëàì, ïîëó÷åííûì 
ïðè ïîäãîòîâêå ê ìîðñêîé àíòàðêòè÷åñêîé ýêñïå-
äèöèè, â ïðîöåññå âûïîëíåíèÿ ãåîôèçè÷åñêèõ ðàáîò 
íà áîðòó ñóäíà, à òàêæå ïðè ïðîâåäåíèè äîïîëíè-
òåëüíûõ èññëåäîâàíèé ïîñëå âîçâðàùåíèÿ â Êèåâ, 
öåëåñîîáðàçíî äîáàâèòü ñëåäóþùèå êîììåíòàðèè.

1. Áîëüøîé îáúåì ãåîôèçè÷åñêèõ èçìåðåíèé, 
âûïîëíåííûõ íà áîðòó ñóäíà «Ìîðå Ñîäðóæåñòâà», 
ïðîäåìîíñòðèðîâàë ðàáîòîñïîñîáíîñòü (è ýôôåê-
òèâíîñòü) ðàçðàáîòàííûõ àïïàðàòóðíûõ êîìïëåêñîâ 
äëÿ èçìåðåíèÿ íàïðÿæåííîñòè åñòåñòâåííîãî ýëåê-
òðè÷åñêîãî ïîëÿ Çåìëè (ðàçëè÷íûå ìîäèôèêàöèè 
ôëþêñìåòðîâ) è ÷àñòîòíî-ðåçîíàíñíîãî çîíäèðî-
âàíèÿ (ñêàíèðîâàíèÿ) ãåîëîãè÷åñêîãî ðàçðåçà ñ èñ-
ïîëüçîâàíèåì ãåíåðàòîðîâ äëèííûõ ëèíèé, à òàêæå 
ãåíåðàòîðîâ, ïîñòðîåííûõ íà ïðèìåíåíèè ÷àñòîò-
íûõ õàðàêòåðèñòèê ðåãèñòðèðóåìûõ âîëí [1, 41]. 
Àíàëèç è ñîïîñòàâëåíèå ìíîãî÷èñëåííûõ äàííûõ 
èçìåðåíèé íà îäíèõ è òåõ æå ó÷àñòêàõ ìàðøðóòà ñ 
èñïîëüçîâàíèåì ðàçëè÷íûõ àïïàðàòóðíûõ êîìïëåê-
ñîâ ïîêàçàëè ïðàêòè÷åñêîå ñîâïàäåíèå çíà÷åíèé 
ðàçëè÷íûõ ïàðàìåòðîâ ðàçðåçà, îïðåäåëÿåìûõ ïî 
ìàòåðèàëàì èçìåðåíèé. Ðåçóëüòàòû ìàñøòàáíîé 
àïðîáàöèè ðàçðàáîòàííûõ àïïàðàòóðíûõ êîìïëåê-
ñîâ ïîçâîëÿþò òàêæå êîíñòàòèðîâàòü öåëåñîîáðàç-
íîñòü èõ ïðàêòè÷åñêîãî ïðèìåíåíèÿ â ïðîöåññå 
ïîèñêîâûõ ðàáîò íà íåôòü è ãàç êàê íà ñóøå, òàê 
è â ìîðñêèõ àêâàòîðèÿõ. Îïåðàòèâíîå ïðîâåäåíèå 
äîïîëíèòåëüíûõ èññëåäîâàíèé ñ èñïîëüçîâàíè-
åì ðàçðàáîòàííûõ ïðÿìîïîèñêîâûõ àïïàðàòóðíûõ 
êîìïëåêñîâ íà ó÷àñòêàõ áóðåíèÿ ïîèñêîâûõ, ðàçâå-
äî÷íûõ è ýêñïëóàòàöèîííûõ ñêâàæèí áóäåò ñîäåé-

ñòâîâàòü ïîâûøåíèþ êîýôôèöèåíòà (ïîêàçàòåëÿ) 
óñïåøíîñòè áóðåíèÿ.

2. Ýêñïåðèìåíòàëüíûìè èññëåäîâàíèÿìè íà 
áîðòó ñóäíà ïðîäåìîíñòðèðîâàíà âîçìîæíîñòü èñ-
ïîëüçîâàíèÿ ôîòîñíèìêîâ çåìíîé ïîâåðõíîñòè 
(ñóøè è âîäû) äëÿ îöåíêè ïåðñïåêòèâ âûÿâëåíèÿ 
ðóäíûõ è ãîðþ÷èõ ïîëåçíûõ èñêîïàåìûõ â ïðåäåëàõ 
ëîêàëüíûõ ó÷àñòêîâ, èçîáðàæåííûõ íà ôîòîñíèì-
êàõ, à òàêæå äëÿ îïðåäåëåíèÿ ãëóáèí çàëåãàíèÿ è 
ìîùíîñòè ðàçëè÷íûõ êîìïëåêñîâ ìàãìàòè÷åñêèõ è 
îñàäî÷íûõ ïîðîä è ïðîãíîçèðóåìûõ îòäåëüíûõ çà-
ëåæåé ïîëåçíûõ èñêîïàåìûõ. ×àñòîòíî-ðåçîíàíñíàÿ 
îáðàáîòêà íàêîïëåííûõ ôîòîñíèìêîâ ïîâåðõíîñòè 
âîäû âäîëü ìàðøðóòà äâèæåíèÿ ñóäíà â êàìåðàëü-
íûõ (ëàáîðàòîðíûõ) óñëîâèÿõ ïðåäîñòàâëÿåò âîç-
ìîæíîñòü ïîñòðîèòü áîëåå äåòàëüíûå (ñ ìåíüøèì 
øàãîì) ãåîëîãè÷åñêèå ðàçðåçû îòäåëüíûõ ïðîôèëåé 
âäîëü ìàðøðóòà äâèæåíèÿ ñóäíà, à òàêæå ó÷àñòêîâ 
ñêîïëåíèé ÓÂ.

3. Â î÷åðåäíîé ðàç ïîêàçàíà ýôôåêòèâíîñòü 
÷àñ òîòíî-ðåçîíàíñíîé îáðàáîòêè è èíòåðïðåòàöèè 
(äå êîäèðîâàíèÿ) ñïóòíèêîâûõ ñíèìêîâ è öå ëå ñî-
îá ðàç íîñòü èõ øèðîêîãî èñïîëüçîâàíèÿ ïðè ïîèñ-
êàõ ìåñòîðîæäåíèé ðóäíûõ è ãîðþ÷èõ ïîëåçíûõ 
èñêîïàåìûõ è ïðè èçó÷åíèè ãëóáèííîãî ñòðîåíèÿ 
Çåìëè. Íà áàçå ýòîãî ìîáèëüíîãî ìåòîäà ðàçðàáî-
òàíà òåõíîëîãèÿ èíòåãðàëüíîé îöåíêè ïåðñïåêòèâ 
íåôòåãàçîíîñíîñòè è ðóäîíîñíîñòè êðóïíûõ ïîèñ-
êîâûõ áëîêîâ è ëèöåíçèîííûõ ó÷àñòêîâ, êîòîðàÿ 
öåëåíàïðàâëåííî èñïîëüçîâàëàñü íà ðàçëè÷íûõ 
ýòàïàõ èññëåäîâàíèé â ìîðñêîé ýêñïåäèöèè. Â íà-
ñòîÿùåå âðåìÿ äàííàÿ ñóïåðîïåðàòèâíàÿ ìåòîäèêà 

Ðèñ. 22. Ëîêàëüíûé ó÷àñòîê â Àíòàðêòèäå, íà ïëîùàäè êîòî-
ðîãî îòñóòñòâóþò ñíåã è ëåä

Fig. 22. Photograph of the local site in Antarctica, at the area 
without snow and ice

Ðèñ. 23. Ñïóòíèêîâûé ñíèìîê Ñåâåðíîãî ïîëþñà Çåìëè è 
ïîëîæåíèå îáðàáîòàííûõ ÷àñòîòíî-ðåçîíàíñíûì ìåòîäîì 
åãî ôðàãìåíòîâ

Fig. 23. Satellite image of the North Pole of the Earth and the posi-
tion of its fragments processed by the frequency-resonance method
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àïðîáèðîâàíà íå òîëüêî íà âûÿâëåííûõ ó÷àñòêàõ 
ñêîïëåíèé ÓÂ âäîëü ìàðøðóòà äâèæåíèÿ ñóäíà, à 
òàêæå â äðóãèõ ðåãèîíàõ çåì íîãî øàðà, â òîì ÷èñëå 
â Óêðàèíå.

4. Â ðàéîíàõ ïðîâåäåíèÿ ãåîôèçè÷åñêèõ ðàáîò 
îáíàðóæåíî çíà÷èòåëüíîå êîëè÷åñòâî ãëóáèííûõ 
êàíàëîâ ìèãðàöèè ôëþèäîâ, ìèíåðàëîâ è õèìè÷å-
ñêèõ ýëåìåíòîâ. Â ïðåäåëàõ òàêèõ êàíàëîâ âî ìíîãèõ 
ñëó÷àÿõ ôèêñèðóþòñÿ îòêëèêè íà ðåçîíàíñíûõ ÷à-
ñòîòàõ ÓÂ è äðóãèõ ïîëåçíûõ èñêîïàåìûõ. Çà ïåðèîä 
ïðîâåäåíèÿ ðàáîò íà ñóäíå îòðàáîòàíà è àïðîáè-
ðîâàíà ìåòîäèêà âûÿâëåíèÿ óêàçàííûõ êàíàëîâ è 
îïðåäåëåíèÿ èõ òèïà ñ èñïîëüçîâàíèåì òåõíîëîãèè 
ãëóáèííîãî ÷àñòîòíî-ðåçîíàíñíîãî çîíäèðîâàíèÿ 
ðàçðåçîâ. Â íàñòîÿùåå âðåìÿ ïðîáëåìà ïîèñêîâ è 
èçó÷åíèÿ ãëóáèííûõ êàíàëîâ ìèãðàöèè ôëþèäîâ, 
ìèíåðàëîâ è õèìè÷åñêèõ ýëåìåíòîâ äîñòàòî÷íî àê-
òóàëüíà è èññëåäîâàíèÿì ïî ýòîé ïðîáëåìå ñóùå-
ñòâåííîå âíèìàíèå óäåëÿþò ìíîãèå çàðóáåæíûå è 
óêðàèíñêèå ó÷åíûå [23, 38].

5. Ðåçóëüòàòû ïðèìåíåíèÿ ÷àñòîòíî-ðå çî íàíñ íî-
ãî çîíäèðîâàíèÿ (ñêàíèðîâàíèÿ) â êîíòóðàõ êàíà-
ëîâ ìèãðàöèè ãëóáèííûõ ôëþèäîâ è ìèíåðàëüíîãî 
âåùåñòâà ïîêàçàëè, ÷òî ó ìíîãèõ èç íèõ îòêëèêè 
(ñèãíàëû) íà ðåçîíàíñíûõ ÷àñòîòàõ ÓÂ ôèêñèðóþò-
ñÿ äî ãëóáèíû 57 êì. Íèæå ýòîé îòìåòêè ðåãèñòðè-
ðóþòñÿ îòêëèêè íà ðåçîíàíñíûõ ÷àñòîòàõ âîäîðîäà 
è óãëåðîäà, ïðè÷åì âûøå ýòîé ãðàíèöû ñèãíàëû 
íà ÷àñòîòàõ âîäîðîäà è óãëåðîäà íå ôèêñèðóþòñÿ. 
Òàêàÿ ãðàíèöà (èíòåðâàë ðàçðåçà) çàôèêñèðîâàíà 
âî ìíîãèõ âûÿâëåííûõ ãëóáèííûõ êàíàëàõ, ïîýòî-
ìó ìîæíî ïðåäïîëîæèòü, ÷òî â äàííîì èíòåðâàëå 
ãëóáèí ïðîèñõîäèò ìèíåðàëüíûé ñèíòåç ÓÂ (íåô-
òè, ãàçà è ãàçîêîíäåíñàòà) èç âîäîðîäà è óãëåðîäà, 
êîòîðûå ïîñòóïàþò (ìèãðèðóþò) èç íèæåëåæàùèõ 
ñëîåâ Çåìëè.

6. Ïðîáëåìå ãëóáèííîãî (àáèîãåííîãî) ñèíòåçà 
ÓÂ è èõ ïîñëåäóþùåé âåðòèêàëüíîé ìèãðàöèè â 
âåðõíþþ ÷àñòü çåìíîé êîðû è â àòìîñôåðó â ðàìêàõ 
ãëîáàëüíîãî ïðîöåññà äåãàçàöèè Çåìëè â íàñòîÿùåå 
âðåìÿ óäåëÿþò âíèìàíèå ìíîãèå ñïåöèàëèñòû. Ðå-
çóëüòàòû èññëåäîâàíèé ïî ýòîé ïðîáëåìå ìîæíî 
íàéòè â ìíîãî÷èñëåííûõ ïóáëèêàöèÿõ [2, 10—16, 
23—25, 34—36, 38, 39, 42], à òàêæå â ðàçëè÷íûõ 
äîêóìåíòàõ è ìàòåðèàëàõ ñàéòà [www.deepoil.ru]. Â 
ñòàòüÿõ [10, ñ. 582; 42, ñ. 5] ìåõàíèçì ôîðìèðîâàíèÿ 
ñêîïëåíèé ÓÂ ñôîðìóëèðîâàí â ñëåäóþùåì âèäå: 
«…Îáðàçîâàíèå çàëåæåé íåôòè è ãàçà ïðîèñõîäèò 
èíà÷å. Ïîäíèìàÿñü èç ïîäêîðîâûõ ñëîåâ, àáèîãåííî 
ñèíòåçèðîâàííûå íåôòü è ãàç ïî ðàçëîìó è åãî îïå -
ðÿþùèì òðåùèíàì «âïðûñêèâàþòñÿ» ïîä êî ëîñ  -
ñàëüíûì äàâëåíèåì ìàíòèéíîãî î÷àãà â ëþáóþ ïî-
ðèñòóþ è ïðîíèöàåìóþ ñðåäó, ðàñïðîñòðàíÿÿñü â 
íåé èç ðàçëîìà ïîäîáíî ãðèáîîáðàçíîìó îáëàêó. 
Îíè îñòàþòñÿ ñðàâíèòåëüíî íåïîäâèæíûìè, íå 
âñïëûâàþò íè â àíòèêëèíàëè, íè â ñèíêëèíàëè, 
íè â íàêëîííîì èëè ãîðèçîíòàëüíîì ïëàñòå, ïî êà 
íîâûå ïîðöèè íåôòè è ãàçà íå ïðîäâèíóò èõ çà-

ëåæü. Íà ýòî óêàçûâàþò ýêñïåðèìåíòû è ïðàê òè  êà 
ñòðîèòåëüñòâà ïîäçåìíûõ ãàçîõðàíèëèù â ãî ðè çîí-
òàëü íûõ è íàêëîííûõ âîäîíàñûùåííûõ ïëàñ òàõ ïåñ-
êà èëè ïåñ÷àíèêà».

7. Íàëè÷èå ìíîãî÷èñëåííûõ âåðòèêàëüíûõ êàíà-
ëîâ ìèãðàöèè ãëóáèííûõ ôëþèäîâ è ìèíåðàëüíîãî 
âåùåñòâà ïîçâîëÿþò òàêæå áîëåå îáîñíîâàííî ãî-
âîðèòü î ðåàëüíîñòè ïðîöåññà ïîïîëíåíèÿ ðàçðà-
áàòûâàåìûõ ìåñòîðîæäåíèé íåôòè è ãàçà. Â ñâÿçè 
ñ ýòèì çàñëóæèâàþò âíèìàíèÿ èíòåðâüþ ñïåöèàëè-
ñòîâ, ïðåäñòàâëåííûõ â ýëåêòðîííûõ äîêóìåíòàõ íà 
ñàéòàõ [16, 24], â êîòîðûõ äîñòàòî÷íî îáîñíîâàííî ñ 
ïîçèöèé ìàñøòàáíîé âîäîðîäíîé äåãàçàöèè Çåìëè 
àðãóìåíòèðîâàíû ïðîöåññû âîññòàíîâëåíèÿ ðåñóð-
ñîâ íåôòè è ãàçà. Â ýòèõ æå èíòåðâüþ Â.Í. Ëàðèí 
è Â.Ï. Ïîëåâàíîâ ðàòóþò çà íàçðåâøóþ íåîáõîäè-
ìîñòü èñïîëüçîâàíèÿ âîäîðîäà â êà÷åñòâå òîïëèâà. 
Â ÷àñòíîñòè, â èíòåðâüþ Â.Í. Ëàðèíà [16] óòâåðæ-
äàåòñÿ ñëåäóþùåå: «Âîäîðîä — îáû÷íûé ïîïóòíûé 
ãàç íà íåôòåãàçîâûõ ìåñòîðîæäåíèÿõ. 20 % âîäîðîäà 
â ñîñòàâå ãàçîâîé ñìåñè — íîðìàëüíîå ÿâëåíèå, 
íåôòÿíèêè è ãàçîâèêè íàó÷èëèñü óñïåøíî ñ ýòèì 
ñïðàâëÿòüñÿ, òàê ÷òî äëÿ äîáû÷è íåò íåîáõîäèìîñòè 
ïðîâîäèòü ñïåöèàëüíûå èññëåäîâàíèÿ ïî áåçîïàñ-
íîñòè».

Âî ìíîãèõ ýëåêòðîííûõ ïóáëèêàöèÿõ îòìå÷àåò-
ñÿ, ÷òî èñòî÷íèêîì âîäîðîäà ìîãóò áûòü âóëêàíè÷å-
ñêèå ïîñòðîéêè [6, 7, 26]. Ìàòåðèàëû èññëåäîâàíèé 
ìîæíî ñ÷èòàòü ïîäòâåðæäåíèåì ýòèõ ïðåäïîëîæå-
íèé.

Ðåçóëüòàòû ýêñïåðèìåíòàëüíûõ ðàáîò ïîçâîëÿþò 
êîíñòàòèðîâàòü ñëåäóþùåå: ìîáèëüíàÿ òåõíîëîãèÿ 
÷àñòîòíî-ðåçîíàíñíîé îáðàáîòêè è äåêîäèðîâàíèÿ 
äàííûõ ÄÇÇ (ñïóòíèêîâûõ ñíèìêîâ) è ôîòîñíèìêîâ 
ìîæåò óñïåøíî èñïîëüçîâàòüñÿ äëÿ îïåðàòèâíîãî 
îáíàðóæåíèÿ è êàðòèðîâàíèÿ âîçìîæíûõ ñêîïëåíèé 
(êðóïíûõ) âîäîðîäà íà ó÷àñòêàõ (ïëîùàäÿõ) èíòåí-
ñèâíîé âîäîðîäíîé äåãàçàöèè.

8. Ìíîãî÷èñëåííûå ôàêòû ìàñøòàáíîé âîäîðîä-
íîé äåãàçàöèè Çåìëè ïðèâåäåíû â ñòàòüÿõ [43, 48]. 
Ïî ðàéîíó ×åðíîáûëüñêîé çîíû îò÷óæäåíèÿ (Óêðà-
èíà) ñâèäåòåëüñòâà âîäîðîäíîé äåãàçàöèè ïðåäñòàâ-
ëå íû â ïóáëèêàöèÿõ [23, 38]. Â ýòèõ æå ðàáîòàõ 
äå òàëüíî àíàëèçèðóåòñÿ ïðîáëåìà âîäîðîäíîé äåãà-
çàöèè («ãàçîâîãî äûõàíèÿ») Çåìëè.

9. Âåðòèêàëüíûì çîíäèðîâàíèåì ðàçðåçà â Çà-
ïàäíîé Àíòàðêòèêå îáíàðóæåíû ãëóáèííûå êàíàëû 
ìèãðàöèè ôëþèäîâ è ìèíåðàëüíîãî âåùåñòâà. Çà-
ôèêñèðîâàíû çíà÷èòåëüíûå ìîùíîñòè ñëîÿ äîëî-
ìè òîâ — â íåêîòîðûõ òî÷êàõ çîíäèðîâàíèÿ èõ ìîù-
íîñòü ïðåâûøàåò 150 êì.

Ñîãëàñíî ðåçóëüòàòàì èññëåäîâàíèÿ, â Àíòàð-
êòè÷åñêîì ðåãèîíå ñóùåñòâåííàÿ ðîëü â ôîðìèðî-
âàíèè åãî ãåîëîãî-òåêòîíè÷åñêîãî ñòðîåíèÿ ïðè-
íàäëåæèò âóëêàíàì (âóëêàíè÷åñêîé äåÿòåëüíîñòè). 
Äîïîëíèòåëüíûå èññëåäîâàíèÿ â äðóãèõ ðåãèîíàõ 
òàêæå ïîçâîëÿþò êîíñòàòèðîâàòü, ÷òî âóëêàíè÷å-
ñêîé äåÿòåëüíîñòè íå óäåëÿåòñÿ äîëæíîãî âíèìàíèÿ 
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ïðè ñîçäàíèè ãåîëîãè÷åñêèõ ìîäåëåé èõ ñòðîåíèÿ.
Ïîëàãàåì, ÷òî íîâûå ìàòåðèàëû î ãëóáèííîì 

ñòðîåíèè ðåãèîíà ñâèäåòåëüñòâóþò â ïîëüçó òåîðèè 
ðàñòóùåé (ðàñøèðÿþùåéñÿ) Çåìëè [3, 8, 29].

10. Âàæíûì îáñòîÿòåëüñòâîì ñëåäóåò ñ÷èòàòü 
ïî÷òè ïîâñåìåñòíîå íàëè÷èå ïëàñòîâ ñîëè ðàçëè÷-
íîé òîëùèíû ïðèìåðíî íà îäèíàêîâûõ ãëóáèíàõ 
â ðàçíûõ ðåãèîíàõ ìèðà. Ñîëü îòñóòñòâóåò òîëüêî 
â êîíòóðàõ ìíîãèõ ãëóáèííûõ êàíàëîâ — îíà ïðî-
ðûâàåòñÿ ïîðîäàìè ýòèõ êàíàëîâ. Íàëè÷èå ïëàñòà 
(ñëîÿ) ñîëè — ñâèäåòåëüñòâî åå ãëóáèííîãî (ìèíå-
ðàëüíîãî) ïðîèñõîæäåíèÿ [29, 30].

Çàêëþ÷åíèå. Ðàéîíû ïðîâåäåíèÿ ãåîôèçè÷åñêèõ 
èññëåäîâàíèé â Óêðàèíñêîé ìîðñêîé àíòàðêòè÷å-
ñêîé ýêñïåäèöèè 2018 ã. ÿâëÿþòñÿ, â ïðèíöèïå, 
óíèêàëüíûì ïîëèãîíîì äëÿ ìàñøòàáíîé àïðîáàöèè 
ìîáèëüíûõ òåõíîëîãèé è ìåòîäèê èõ ïðèìåíåíèÿ 
äëÿ «ïðÿìûõ» ïîèñêîâ ãîðþ÷èõ è ðóäíûõ ïîëåçíûõ 
èñêîïàåìûõ, à òàêæå èçó÷åíèÿ ãëóáèííîãî ñòðîåíèÿ 
Çåìëè.

Àïðîáàöèÿ óñîâåðøåíñòâîâàííûõ ìåòîäèê è 
ìåòîäè÷åñêèõ ïðèåìîâ îáðàáîòêè è èíòåðïðåòà-
öèè (äåêîäèðîâàíèÿ) äàííûõ ÄÇÇ (ñïóòíèêîâûõ 
ñíèìêîâ) è ôîòîñíèìêîâ, àïïàðàòóðíûõ êîìïëåê-
ñîâ âåðòèêàëüíîãî çîíäèðîâàíèÿ (ñêàíèðîâàíèÿ) 
ðàçðåçà, à òàêæå ïîëó÷åííûå ïðè ýòîì ðåçóëüòàòû 
ïðåäîñòàâëÿþò äîïîëíèòåëüíûå ôàêòû (àðãóìåíòû) 
äëÿ ïîíèìàíèÿ ãåíåçèñà íåôòè è ãàçà è ïðèðîäû 
ôîðìèðîâàíèÿ èõ ïðîìûøëåííûõ ñêîïëåíèé.

Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ â ýêñïåäè-
öèè ïðåäîñòàâèëè íîâûå ñâèäåòåëüñòâà (âàæíûå, 
ïðèíöèïèàëüíûå) â ïîëüçó ãëóáèííîãî (ìèíåðàëü-
íîãî) ñèíòåçà ÓÂ: à) îáíàðóæåíèå ãëóáèííûõ êàíà-
ëîâ ìèãðàöèè ôëþèäîâ è ìèíåðàëüíîãî âåùåñòâà; 
á) ôèêñàöèÿ àíîìàëüíûõ îòêëèêîâ íà ðåçîíàíñíûõ 
÷àñòîòàõ ÓÂ èñêëþ÷èòåëüíî â ïðåäåëàõ êîíòóðîâ 
êàíàëîâ è â èõ îêðåñòíîñòÿõ (â íåïîñðåäñòâåííîé 
áëèçîñòè îò íèõ); â) ôèêñàöèÿ àíîìàëüíûõ îòêëèêîâ 
íà ðåçîíàíñíûõ ÷àñòîòàõ íåôòè, ãàçà è êîíäåíñàòà â 
êàíàëàõ äî ãëóáèíû 57 êì. Íèæå ôèêñèðóþòñÿ îò-
êëèêè íà ðåçîíàíñíûõ ÷àñòîòàõ âîäîðîäà è óãëåðîäà 
(âûøå ýòîé ãðàíèöû èõ íåò). Óäèâèòåëüíî òî, ÷òî 
óêàçàííàÿ ãðàíèöà óâåðåííî ôèêñèðóåòñÿ â ðàçëè÷-
íûõ ðåãèîíàõ çåìíîãî øàðà.

Àïðîáèðîâàííàÿ ìîáèëüíàÿ òåõíîëîãèÿ ÷àñ òîò-
íî-ðåçîíàíñíîé îáðàáîòêè äàííûõ ÄÇÇ (ñïóòíè êî-
âûõ ñíèìêîâ) è ôîòîñíèìêîâ ðåêîìåíäóåòñÿ äëÿ èñ-
ïîëüçîâàíèÿ íà òåððèòîðèè Óêðàèíû ñ öåëüþ ïðåä-
âàðèòåëüíîé îöåíêè ïåðñïåêòèâ íåôòåãàçîíîñíîñ òè 
ñëàáîèçó÷åííûõ è íåèçó÷åííûõ ïîèñêîâûõ áëîêîâ 
è ëîêàëüíûõ ó÷àñòêîâ. Ïðèìåíåíèå óêàçàííîé òåõ-
íî ëîãèè ìîæåò ïðèíåñòè çíà÷èòåëüíûé ýôôåêò 
ïðè ïîèñêàõ ïðîìûøëåííûõ ñêîïëåíèé ÓÂ â íå-
òðàäèöèîííûõ êîëëåêòîðàõ (â òîì ÷èñëå â ðàéîíàõ 
ðàñïðîñòðàíåíèÿ ñëàíöåâ, óãëåíîñíûõ ôîðìàöèé, 
êðèñòàëëè÷åñêèõ ïîðîä). Îïåðàòèâíîå ïðîâåäåíèå 
ñ èñïîëüçîâàíèåì ïðÿìîïîèñêîâûõ ìåòîäîâ äîïîë-
íèòåëüíûõ èññëåäîâàíèé íà ëîêàëüíûõ ó÷àñòêàõ 

áóðåíèÿ ïîèñêîâûõ è ðàçâåäî÷íûõ ñêâàæèí ìîæåò 
ñïîñîáñòâîâàòü ïîâûøåíèþ êîýôôèöèåíòà óñïåø-
íîñòè áóðåíèÿ (óâåëè÷åíèþ êîëè÷åñòâà ñêâàæèí ñ 
ïðèòîêàìè ÓÂ). Çàëîæåíèå ñêâàæèí íà ó÷àñòêàõ 
ðàñïîëîæåíèÿ âåðòèêàëüíûõ êàíàëîâ ìèãðàöèè 
ôëþèäîâ ìîæåò îáåñïå÷èòü ïîâûøåíèå ïðèòîêîâ 
ÓÂ. Ìîáèëüíóþ òåõíîëîãèþ ìîæíî óñïåøíî ïðè-
ìåíÿòü ïðè èññëåäîâàíèÿõ ñëàáîèçó÷åííûõ ó÷àñò-
êîâ è áëîêîâ â ïðåäåëàõ èçâåñòíûõ ìåñòîðîæäåíèé 
íåôòè è ãàçà.

Áëàãîäàðíîñòè. Àâòîðû âûðàæàþò ãëóáîêóþ ïðè-
çíàòåëüíîñòü Àíòàðêòè÷åñêîìó öåíòðó ÌÎÍ Óêðàè-
íû çà ïðåäîñòàâëåííóþ âîçìîæíîñòü ïðîâåñòè çíà-
÷èòåëüíûé îáúåì ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé 
â Óêðàèíñêîé ìîðñêîé àíòàðêòè÷åñêîé ýêñïåäèöèè 
2018 ã., à òàêæå êàïèòàíó ñóäíà «Ìîðå Ñîäðóæåñòâà» 
è åãî êîìàíäå çà ñîçäàíèå áëàãîïðèÿòíûõ óñëîâèé 
äëÿ ïðîâåäåíèÿ ãåîôèçè÷åñêèõ èçìåðåíèé â îêåàíå.
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Ïðîàíàë³çîâàíî ðåçóëüòàòè ãåîô³çè÷íèõ äîñë³äæåíü â Óêðà¿íñüê³é ìîðñüê³é àíòàðêòè÷í³é åêñïåäèö³¿ 2018 ð. 
ç áîðòó ñóäíà çà ìàðøðóòîì ïîðò Êåéïòàóí (ÏÀÐ) — Ôîëêëåíäñüê³ îñòðîâè — î-â Ê³íã Äæîðäæ, à òàêîæ íà 
ïîë³ãîí³ â ðàéîí³ Àíòàðêòè÷íîãî ï³âîñòðîâà. Äîñë³äæåííÿ ïðîâåäåíî ç âèêîðèñòàííÿì ìîá³ëüíèõ ³ ïðÿìî-
ïîøóêîâèõ ãåîô³çè÷íèõ ìåòîä³â ï³ä ÷àñ âèâ÷åííÿ ãëèáèííî¿ áóäîâè îêåàí³÷íî¿ ë³òîñôåðè âçäîâæ ìàðøðóòó 
ðóõó ñóäíà, âèÿâëåííÿ ìîæëèâèõ ñêóï÷åíü âóãëåâîäí³â òà ³íøèõ êîðèñíèõ êîïàëèí. Íà ñóäí³ äîäàòêîâî 
àïðîáîâàíî ìîäèô³êîâàí³ ìåòîäè ÷àñòîòíî-ðåçîíàíñíî¿ îáðîáêè ³ äåêîäóâàííÿ ñóïóòíèêîâèõ çí³ìê³â ³ ôîòî-
çí³ìê³â, âåðòèêàëüíîãî åëåêòðîðåçîíàíñíîãî çîíäóâàííÿ (ñêàíóâàííÿ) ðîçð³çó, à òàêîæ ìåòîäèêó âèì³ðþâàííÿ 
íàïðóæåíîñò³ ïðèðîäíîãî åëåêòðè÷íîãî ïîëÿ Çåìë³ ôëþêñìåòðàìè. Çíà÷íèé îáñÿã åêñïåðèìåíòàëüíèõ ðîá³ò 
âèêîíàíî ïðè ï³äãîòîâö³ äî åêñïåäèö³¿ ³ ï³ñëÿ ¿¿ çàâåðøåííÿ.
Ó Ï³âäåíí³é Àòëàíòèö³ ³ â ðàéîí³ Àíòàðêòè÷íîãî ï³âîñòðîâà âèÿâëåíî çíà÷íó ê³ëüê³ñòü ä³ëÿíîê, ïåðñïåêòèâíèõ 
äëÿ ïîøóê³â âóãëåâîäí³â, îòðèìàíî íîâ³ ñâ³ä÷åííÿ íà êîðèñòü ãëèáèííîãî (àá³îãåííîãî) ¿õ ïîõîäæåííÿ. Ó ðà-
éîíàõ äîñë³äæåíü (â òîìó ÷èñë³ â Çàõ³äí³é Àíòàðêòèö³) âåðòèêàëüíèì çîíäóâàííÿì ðîçð³çó âèÿâëåíî ãëèáèíí³ 
êàíàëè ì³ãðàö³¿ ôëþ¿ä³â ³ ì³íåðàëüíî¿ ðå÷îâèíè, âñòàíîâëåíî ïîâñþäíó íàÿâí³ñòü ïëàñò³â ñîë³ ð³çíî¿ òîâùèíè, 
à òàêîæ çîíè ïëàâëåííÿ (ð³äêîãî ñòàíó) ïîð³ä â ³íòåðâàë³ ãëèáèí 194—225 êì. Ââàæàºìî, ùî ðåçóëüòàòè äî-
ñë³äæåíü íà ä³ëÿíêàõ âèäîáóòêó áóðøòèíó âêàçóþòü íà ãëèáèííèé (àá³îãåííèé) ñèíòåç öüîãî ì³íåðàëó. Â åêñ-
ïåäèö³¿ îòðèìàíî çíà÷íèé îáñÿã ìàòåð³àë³â, ïîäàëüøèé àíàë³ç ³ óçàãàëüíåííÿ ÿêèõ ñïðèÿòèìóòü ïðèñêîðåííþ 
³ îïòèì³çàö³¿ ïîøóêîâèõ ðîá³ò íà ð³çí³ âèäè êîðèñíèõ êîïàëèí, à òàêîæ ïîãëèáëåííþ íàøèõ óÿâëåíü ïðî 
ãåîëîãî-òåêòîí³÷íó áóäîâó Çåìë³ òà ïðîöåñè ôîðìóâàííÿ ðîäîâèù êîðèñíèõ êîïàëèí. Àïðîáîâàíó ìîá³ëüíó 
òåõíîëîã³þ ÷àñòîòíî-ðåçîíàíñíî¿ îáðîáêè äàíèõ äèñòàíö³éíîãî çîíäóâàííÿ Çåìë³ (ñóïóòíèêîâèõ çí³ìê³â) 
³ ôîòîçí³ìê³â ðåêîìåíäîâàíî äëÿ âèêîðèñòàííÿ íà òåðèòîð³¿ Óêðà¿íè ç ìåòîþ ïîïåðåäíüîãî îö³íþâàííÿ 
ïåðñïåêòèâ íàôòîãàçîíîñíîñò³ íåäîñòàòíüî âèâ÷åíèõ ³ íåâèâ÷åíèõ ïîøóêîâèõ áëîê³â ³ ëîêàëüíèõ ä³ëÿíîê. 
Çàñòîñóâàííÿ ö³º¿ òåõíîëîã³¿ ìîæå ìàòè çíà÷íèé åôåêò ïðè ïîøóêàõ ïðîìèñëîâèõ ñêóï÷åíü âóãëåâîäí³â ó 
íåòðàäèö³éíèõ êîëåêòîðàõ (â òîìó ÷èñë³ ó ðàéîíàõ ïîøèðåííÿ ñëàíö³â, âóãëåíîñíèõ ôîðìàö³é, êðèñòàë³÷íèõ 
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ïîð³ä). Ìîá³ëüíó òåõíîëîã³þ ìîæíà óñï³øíî çàñòîñîâóâàòè ï³ä ÷àñ äîñë³äæåíü íåäîñòàòíüî âèâ÷åíèõ ä³ëÿíîê 
òà áëîê³â ó ìåæàõ â³äîìèõ ðîäîâèù íàôòè ³ ãàçó.

Êëþ÷îâ³ ñëîâà: Àíòàðêòèêà, Àòëàíòè÷íèé îêåàí, âåðòèêàëüíèé êàíàë, âóëêàí, ãëèáèííà áóäîâà, ðîçð³ç, íàôòà, 
ãàç, âîäåíü, áóðøòèí, åëåêòðè÷íå ïîëå, ñâåðäëîâèíà, ñóïóòíèêîâ³ äàí³, ïðÿì³ ïîøóêè, ìîá³ëüíà òåõíîëîã³ÿ, 
àíîìàë³ÿ, îáðîáêà äàíèõ äèñòàíö³éíîãî çîíäóâàííÿ Çåìë³, ³íòåðïðåòàö³ÿ.

GEOPHYSICAL INVESTIGATION IN THE UKRAINIAN MARINE ANTARCTIC EXPEDITION OF 2018: 
MOBILE MEASURING EQUIPMENT, INNOVATIVE DIRECT-PROSPECTING METHODS, NEW RESULTS

N.A. Yakymchuk1, I.N. Korchagin2, V.G. Bakhmutov2, V.D. Solovjev2

1Management and Marketing Center of the Institute of Geological Science, NAS of Ukraine, Kyiv, Ukraine, 
yakymchuk@gmail.com
2Institute of Geophysics of Ukraine National Academy of Science, Kyiv, Ukraine, korchagin.i.n@gmail.com

Purpose. The results of geophysical research during the Ukrainian Marine Antarctic Expedition (2018) on the route 
Cape Town Port (South Africa) — Falkland Islands — Fr. King George, as well as at the Antarctic Peninsula area are 
obtained. The studies were conducted with mobile and direct geophysical methods using and were aimed to study the 
deep structure of the oceanic lithosphere along the route of the vessel, with possible accumulations of hydrocarbons 
and other minerals detecting. Modified methods of frequency-resonance processing and the satellite images and 
photographs decoding; vertical electro- resonance sounding (scanning) of the section, as well as the method of the 
intensity of the Earth’s natural electric field measuring with flux meters, were tested further on the vessel. A significant 
amount of experimental work was carried out for the territory of Ukraine and other regions of the world before and 
after the expedition. A large number of sites for hydrocarbons searching has been discovered in the southern Atlantic 
region and in the Antarctic Peninsula area, and new evidence of their deep (abiogenic) origin has been obtained. The 
deep channels of fluids and minerals migration were revealed with the vertical sounding of the sections at the study 
areas (the Western Antarctic including). The widespread of salt layers of various thicknesses location, as well as the 
melting zone (liquid state) of rocks in the depth interval of 194—225 km presence were discovered.
The results of research at the amber mining sites may indicate on the deep (abiogenic) synthesis of this mineral. The 
series of sedimentary and metamorphic rocks under the upper layers of granites within the Ukrainian shield and the 
hydrocarbon’s resonant frequencies responses for the interval of their location were obtained.
A large amount of received expedition’s materials, further analysis and synthesis of which will accelerate and optimize 
prospecting for various types of minerals, as well as deepen our understanding the Earth’s geological and tectonic 
structure and the mineral deposits formation. 
The tested mobile technology of frequency-resonance processing of remote sensing data (satellite images) and photographs 
is recommending for use at Ukraine territory with the purpose of a preliminary assessment of the prospects for the 
petroleum potential of poorly studied and unexplored search blocks and local areas. This technology using may have a 
significant effect for a large accumulations of hydrocarbons in unconventional reservoirs (areas of shale, coal-bearing 
formations, crystalline rocks including) searching. Mobile technology may also be successfully used for poorly studied 
areas and blocks within known oil and gas fields.
Design/methodology/approach. The used mobile technology include modified methods of frequency-resonance pro-
cessing and decoding of satellite images and photographs, vertical electric-resonance sounding (scanning) of the 
cross-section, as well as instrumental complex for measuring the intensity of the natural electric field of the Earth with 
fluxmeters. Separate methods of technology are based on the principles of the «substance» paradigm of geophysical 
research, the essence of which is to search for a specific (the one sought in each particular case) substance — oil, 
gas, gas condensate, gold, zinc, uranium, etc. At various stages of research in the marine expedition, the technology 
of integrated assessment of oil and gas prospects and ore potential of large exploration blocks and license areas was 
purposefully used.
Findings. In the southern Atlantic and in the region of the Antarctic Peninsula, a significant number of sites that 
are promising for the hydrocarbons searching have been discovered and new evidence has been obtained in favor of 
their deep (abiogenic) origin. In the study areas (including in the Western Antarctic) the vertical channels for the 
migration of deep fluids and minerals have been revealed by vertical sounding of the cross-section, the widespread 
presence of salt layers of various thicknesses, as well as the melting zone (liquid state) of rocks in the depth interval 
194—225 km were established. The deep structure of several known kimberlite pipes has been studied. The materials 
obtained show that in the Antarctic region a significant role in the formation of its geological and tectonic structure 
belongs to volcanic activity. The results of research at the sites for the extraction of amber can be considered as such, 
which testifies in favor of the deep (abiogenic) synthesis of this mineral.
The practical significance and conclusions. A large amount of materials was received in the expedition, further analy-
sis and synthesis of which will accelerate and optimize prospecting process for various types of minerals, as well as 
deepen our understanding of the geological and tectonic structure of the Earth and the formation of mineral deposits. 
The tested mobile technology of frequency-resonance processing of remote sensing data (satellite images) and photo 
images is recommended for use on the territory of Ukraine for the purpose of a preliminary assessment of the oil and 
gas potential of poorly studied and unexplored search blocks and local areas. The use of this technology can have a 
significant effect when searching for industrial accumulations of hydrocarbons in unconventional reservoirs (including 
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the areas of shale spreading, coal-bearing formations, and crystalline rocks). Mobile technology can also be success-
fully used during studies of poorly studied areas and blocks within known oil and gas fields, as well as for the operative 
detection and mapping of large concentrations of hydrogen in areas of intensive hydrogen degassing.

Keywords: Antarctic, Atlantic Ocean, vertical channel, volcano, deep structure, cross-section, oil, gas, hydrogen, 
amber, electric field, well, satellite data, direct prospecting, mobile technology, anomaly, remote sensing data pro-
cessing, interpretation.
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