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Íàä³éøëà 19 áåðåçíÿ 2018 ð.

Ïî ðåçóëüòàòàì èññëåäîâàíèé ìåòîäîì òî÷å÷íîãî ýëåêòðîìàãíèòíîãî çîíäèðî-
âàíèÿ (ÒÝÌÇ) ïëîùàäè óãîëüíîãî áàññåéíà San Juan îïðåäåëåíû êðèòåðèè âûäå-
ëåíèÿ ïëîùàäíûõ àíîìàëèé, ïåðñïåêòèâíûõ íà äîáû÷ó ãàçà èç óãîëüíûõ ïëàñòîâ,
êîòîðûå çàëåãàþò íà íåáîëüøîé ãëóáèíå. Èñòî÷íèê óãëåâîäîðîäîâ íàõîäèòñÿ çíà-
÷èòåëüíî ãëóáæå (1400�1700 ì). Ãàç ìèãðèðóåò è ñêàïëèâàåòñÿ â ïðîìåæóòî÷íîì
êîëëåêòîðå (óãîëüíûé ïëàñò è âìåùàþùèå åãî ïîðîäû), â îñíîâíîì, ïî âåðòèêàëü-
íûì çîíàì. Äàííûé ìåòîä ïîçâîëÿåò ëîêàëèçîâàòü ãëóáèííûé èñòî÷íèê è âåðòè-
êàëüíûå çîíû, ïî êîòîðûì ãàç ìèãðèðóåò. Óêàçàííàÿ òåõíîëîãèÿ ìîæåò áûòü èñ-
ïîëüçîâàíà ïðè ðåøåíèè âîïðîñîâ äåãàçàöèè óãëåïîðîäíîãî ìàññèâà ñîâìåñòíî ñ
áóðåíèåì ñêâàæèí. Ìåòîä òàêæå öåëåñîîáðàçíî ïðèìåíÿòü ïåðåä íà÷àëîì ðàáîò
ïî äåãàçàöèè óãîëüíûõ ïëàñòîâ è âìåùàþùèõ ïîðîä óãîëüíûõ áàññåéíîâ. Â ýòîì
ñëó÷àå âûäåëÿþòñÿ ëîêàëüíûå ýëåêòðîìàãíèòíûå àíîìàëèè (âåðòèêàëüíûå, ïëàñ-
òîâûå), îïðåäåëÿåòñÿ ñèñòåìà òåêòîíè÷åñêèõ íàðóøåíèé ïëîùàäè èññëåäîâàíèé.
Ïðè ïîñëåäóþùåì áóðåíèè ñêâàæèí óñòàíàâëèâàåòñÿ ãåîëîãè÷åñêàÿ ïðèðîäà âû-
ÿâëåííûõ àíîìàëèé è îïðåäåëÿþòñÿ ïóòè íàèáîëåå ýôôåêòèâíîãî ðàñïîëîæåíèÿ
ñêâàæèí äëÿ äåãàçàöèè óãëåïîðîäíûõ ìàññèâîâ. Ñ öåëüþ ïîâûøåíèÿ ýôôåêòèâíî-
ñòè ïðîãíîçèðîâàíèÿ ðàñïðîñòðàíåíèÿ êîëëåêòîðîâ â óãëåïîðîäíîì ìàññèâå äåéñò-
âóþùèõ øàõò öåëåñîîáðàçíî èñïîëüçîâàíèå ìåòîäà ÒÝÌÇ, ñ ïîìîùüþ êîòîðîãî
ìîæíî îïðåäåëèòü ãëóáèíû è òèïû àíîìàëèé äëÿ ïîèñêîâ çîí ñêîïëåíèÿ ìåòàíà.

Êëþ÷åâûå ñëîâà: ãàç óãîëüíûõ ïëàñòîâ, ïóòè ìèãðàöèè ãàçà, ìåòîä ÒÝÌÇ.

Âñòóï. Ó íàäðàõ îñâîþâàíèõ ³ ïåðñ-
ïåêòèâíèõ âóã³ëüíèõ áàñåéí³â çîñåðåäæå-
íà çíà÷íà ÷àñòèíà ñâ³òîâèõ ðåñóðñ³â íå
ò³ëüêè âóã³ëëÿ, à é ìåòàíó, ìàñøòàáè ðå-
ñóðñ³â ÿêîãî ñï³âðîçì³ðí³ ç ðåñóðñàìè ãà-
çó òðàäèö³éíèõ ðîäîâèù ñâ³òó. Ç ìåòîþ
ðàö³îíàëüíîãî êîìïëåêñíîãî âèêîðèñòàí-
íÿ âóã³ëüíèõ ïîêëàä³â äîö³ëüíî ðîçãëÿäà-
òè ¿õ ÿê ä³ëÿíêè, ïðèäàòí³ äëÿ âèäîáóòêó
íå ò³ëüêè âóã³ëüíî¿, à é âóãëåâîäíåâî¿ ñè-
ðîâèíè. Çà ð³çíèìè îö³íêàìè, ñâ³òîâ³ ðå-
ñóðñè ìåòàíó ó âóã³ëüíèõ áàñåéíàõ ñòà-

íîâëÿòü 93,4�285,2 òðëí ì3 (http://www.
geocraft.com/WVFossils/Energy.html).

Íàãðîìàäæåíèé çíà÷íèé äîñâ³ä ðîç-
ðîáêè òà ïðîìèñëîâîãî âèäîáóòêó ìåòà-
íó íà âóãëåãàçîâèõ ðîäîâèùàõ ÑØÀ, Àâ-
ñòðàë³¿, Êàíàäè, Êèòàþ, ²íä³¿, Ïîëüù³, ×å-
õ³¿, Íîâî¿ Çåëàíä³¿, Àíãë³¿, Í³ìå÷÷èíè. Íå-
çâàæàþ÷è íà çíà÷íèé äîðîáîê, á³ëüø³ñòü
ãåîô³çè÷íèõ, ñåéñì³÷íèõ òà àòìîãåîõ³ì³÷-
íèõ äîñë³äæåíü, ïðîâåäåíèõ äëÿ âèçíà÷åí-
íÿ ä³ëÿíîê ç êîëåêòîðñüêèìè âëàñòèâîñ-
òÿìè âóãëåïîðîäíèõ ìàñèâ³â, íå äàþòü ïîâ-
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íî¿ êàðòèíè ÷åðåç íåçíà÷íó ïîòóæí³ñòü
âóã³ëüíèõ ïëàñò³â ³ âì³ñíèõ ïîð³ä. Á³ëüø³ñòü
ïîðóøåíü âóãëåïîðîäíèõ ìàñèâ³â, ÿê³ ïðåä-
ñòàâëåí³ äð³áíîàìïë³òóäíîþ òåêòîí³êîþ,
íåêîðåêòíî â³äîáðàæåí³ ó ðåçóëüòàòàõ âè-
ùåçàçíà÷åíèõ äîñë³äæåíü.

Ç îãëÿäó íà îñîáëèâîñò³ áóäîâè âóãëå-
ïîðîäíèõ ìàñèâ³â ïðîïîíóºìî îïðîáîâó-
âàòè ¿õ çà äîïîìîãîþ ìåòîäó òî÷êîâîãî
åëåêòðîìàãí³òíîãî çîíäóâàííÿ (ÒÅÌÇ) äëÿ
âñòàíîâëåííÿ ãëèáèíè ðîçì³ùåííÿ çîí ³ç
êîëåêòîðñüêèìè âëàñòèâîñòÿìè.

Ìàòåð³àëè òà ìåòîäè äîñë³äæåííÿ. Äî-
ñë³äæåíî ä³ëÿíêó âóã³ëüíîãî áàñåéíó San
Juan (ÑØÀ) ç âèêîðèñòàííÿì ñòàíö³¿ �Ôå-
í³êñ-1� (àâòîðñüêà ðîçðîáêà, Óêðà¿íà, Êè¿â).

Ìåòîä ÒÅÌÇ º ìîäèô³êàö³ºþ ìåòîäó ïå-
ðåõ³äíèõ ïðîöåñ³â ç ðîçøèðåíèìè ìîæ-
ëèâîñòÿìè ñèñòåìè çáóäæåííÿ�ðåºñò-
ðàö³¿. Ô³çè÷í³ îñíîâè ìåòîäó äåòàëüíî âè-
êëàäåíî ó ïóáë³êàö³ÿõ [Ôèí÷óê, Ñêîïè-
÷åíêî, 2003; Ôèí÷óê è äð., 2003; Ô³í÷óê
òà ³í., 2004; Ô³í÷óê, Ñêîïè÷åíêî, 2011;
Ñêîïè÷åíêî, Ô³í÷óê, 2015 òà ³í.].

Âàæëèâî, ùî ãåîëîã³÷íå ñåðåäîâèùå º
íåâð³âíîâàæåíèì, íåë³í³éíèì ³ íåîäíî-
ð³äíèì. Áàãàòî ô³çè÷íèõ ïðîöåñ³â ó íüî-
ìó â³äáóâàþòüñÿ ³íàêøå, í³æ ó òðàäèö³é-
íî ñóö³ëüíèõ ñåðåäîâèùàõ. Íà ñüîãîäí³
íîâ³ ðåçóëüòàòè, ùî îòðèìàí³ ç âèêîðèñ-
òàííÿì ìåòîäó ÒÅÌÇ, â³äîáðàæàþòü éîãî
ìîæëèâîñò³ ³ ïåðñïåêòèâè ïðè âèâ÷åíí³
ãåîëîã³÷íîãî ñåðåäîâèùà, ï³äòâåðäæóþ÷è
àáî ñïðîñòîâóþ÷è ñïðîáè òåîðåòè÷íèõ îá-
´ðóíòóâàíü.

Íà äóìêó àâòîð³â, ùî ñïèðàºòüñÿ íà ðå-
çóëüòàòè îäíî÷àñíèõ ïîëüîâèõ äîñë³äæåíü
ïðèðîäíîãî (ÅÌÏÇ) ³ íàâåäåíîãî (ÍÅÌÏÇ)
åëåêòðîìàãí³òíèõ ïîë³â Çåìë³, ç âèêîðèñ-
òàííÿì íîâèõ ñòàíö³é ñåð³¿ �Ôåí³êñ-1� ³
�Ôåí³êñ-10� ó 2008�2011 ðð., ïðèðîäíå
åëåêòðîìàãí³òíå ïîëå ç ãëèáèíîþ íå çãà-
ñàº. Íàâåäåíå åëåêòðîìàãí³òíå ïîëå â³äîá-
ðàæàº ëîêàëüí³ îñîáëèâîñò³ ïðèðîäíîãî
ïîëÿ â ³íòåðâàëàõ ãëèáèí, äå íàïðóæåí³ñòü
ÍÅÌÏÇ âèùà çà íàïðóæåí³ñòü ÅÌÏÇ, ùî
âèçíà÷àºòüñÿ ïàðàìåòðàìè ãåíåðàòîðíî-
ïðèéìàëüíèõ óñòàíîâîê. ²íòåðâàëè ãëèáèí
ç ï³äâèùåíèìè ð³âíÿìè ñèãíàë³â ÍÅÌÏÇ
â³äïîâ³äàþòü ³íòåðâàëàì ãëèáèí ç³ çíèæå-

íèìè ð³âíÿìè ñèãíàë³â ÅÌÏÇ. Íàâåäåííÿ
ÅÌÏÇ º øòó÷íèì ô³ëüòðîì ïðèðîäíîãî
åëåêòðîìàãí³òíîãî ïîëÿ. Âñòàíîâëåíî ÷à-
ñîâó ì³íëèâ³ñòü ÅÌÏÇ, ïîâ�ÿçàíó ç ïîñò³é-
íèì âèð³âíþâàííÿì ïîòåíö³àë³â åëåêòðè÷-
íîãî ³ ìàãí³òíîãî ïîë³â, ÿê îñíîâîþ æèò-
òÿ Çåìë³.

Ìåòîä ÒÅÌÇ óñï³øíî çàñòîñîâóþòü äëÿ
ïîøóê³â ³ ðîçâ³äêè ðîäîâèù âóãëåâîäí³â,
àëìàç³â, ðóä, ï³äçåìíèõ âîä òîùî, à òàêîæ
ïðè âèâ÷åíí³ íàïðóæåíîãî ñòàíó ñåðåäî-
âèùà [Ôèí÷óê, Ñêîïè÷åíêî, 2003; Ô³í÷óê
òà ³í., 2003; Ô³í÷óê òà ³í., 2004; Øëÿõîâñ-
êèé è äð., 2007; Ô³í÷óê, Ñêîïè÷åíêî, 2011).

Âèêëàä îñíîâíîãî ìàòåð³àëó. ÑØÀ âî-
ëîä³þòü íàéá³ëüøèìè ó ñâ³ò³ ãåîëîã³÷íè-
ìè çàïàñàìè âóã³ëëÿ âñ³õ òèï³â, ïðè öüî-
ìó êàì�ÿíå (á³òóì³íîçíå) âóã³ëëÿ ³ àíòðà-
öèòè çîñåðåäæåí³ ó âóã³ëüíèõ áàñåéíàõ
ñõ³äíî¿ ³ öåíòðàëüíî¿ ÷àñòèí êðà¿íè: Àï-
ïàëà÷ñüêîìó (øòàòè Ïåíñ³ëüâàí³ÿ, Îãàéî,
Çàõ³äíà Â³ðäæèí³ÿ, Òåííåññ³ , Àëàáàìà,
ñõ³äíà ÷àñòèíà Êåíòóêê³), ²ëë³íîéñüêîìó
(øòàòè ²ëë³íîéñ, çàõ³äíà ÷àñòèíà Êåíòóê-
ê³, ²íä³àíà), Âíóòð³øíüîìó Çàõ³äíîìó (øòà-
òè Àéîâà, Ì³ññóð³, Îêëàõîìà, Êàíçàñ, Íå-
áðàñêà) ³ Ïåíñèëüâàíñüêîìó (çàõ³äíà ÷àñ-
òèíà øòàòó Ïåíñ³ëüâàí³ÿ, àíòðàöèòè).

Áàñåéíè ç áóðèì (ë³ãí³òîì ³ ñóáá³òóì³-
íîçíèì) âóã³ëëÿì ðîçì³ùóþòüñÿ ó çàõ³ä-
í³é ÷àñòèí³ (øòàòè Ï³âí³÷íà ³ Ï³âäåííà Äà-
êîòà, Âàéîì³íã, Ìîíòàíà, Þòà, Êîëîðàäî,
Àðèçîíà, Íüþ-Ìåêñ³êî), à òàêîæ íà ï³âä-
í³ êðà¿íè (øòàòè Òåõàñ, Àðêàíçàñ, Ì³ññ³-
ñ³ï³, Ëó¿ç³àíà, Àëàáàìà). Âóã³ëüí³ ïëàñòè
â ÑØÀ õàðàêòåðèçóþòüñÿ â îñíîâíîìó
ïîëîãèì çàëÿãàííÿì (ñåðåäíÿ ïîòóæí³ñòü
� áëèçüêî 1 ì) íà â³äíîñíî íåçíà÷í³é ãëè-
áèí³, ïîøèðåí³ñòþ íà âåëèêèõ ïëîùàõ,
ñò³éê³ñòþ âì³ñíèõ ïîð³ä , ïîì³ðíèì âì³ñ-
òîì âîäè ³ ãàçó, à òàêîæ âåëèêîþ ð³çíî-
ìàí³òí³ñòþ òèï³â âóã³ëëÿ ³ çàãàëîì âèñîêîþ
¿õ ÿê³ñòþ (ðèñ. 1).

Ó çâ�ÿçêó ³ç çíà÷íèìè çàïàñàìè ìåòàíó
ó á³ëüøîñò³ âóã³ëüíèõ áàñåéí³â ÑØÀ éîãî
âèäîáóâàþòü ó áàãàòüîõ ðåã³îíàõ (ðèñ.2).
Íà äåÿêèõ øàõòàõ, îñîáëèâî íà çàõîä³ ÑØÀ,
âóã³ëëÿ ìàº âèñîêó çäàòí³ñòü äî ñàìîçàé-
ìàííÿ. Öå çàãðîæóº áåçïåö³ øàõòàð³â ³ áåç-
ïåðåðâíîñò³ âèðîáíè÷îãî ïðîöåñó. À çà
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íàÿâíîñò³ ìåòàíó çäàòí³ñòü âóã³ëëÿ äî ñà-
ìîçàéìàííÿ ñòàº äóæå âàæëèâèì ÷èííè-
êîì ðèçèêó. Íàòîì³ñòü âèëó÷åííÿ ìåòà-
íó ç âóã³ëüíèõ ïëàñò³â º íàä³éíèì äæåðå-
ëîì åíåðã³¿. Íàïðèêëàä, øàõòà San Juan
êîìïàí³¿ BHP Billiton º ºäèíèì äæåðåëîì
ïàëèâà äëÿ åëåêòðîñòàíö³¿ San Juan.

Ðåçóëüòàòè äîñë³äæåíü. Îäíó ³ç ä³ëÿ-
íîê âóã³ëüíîãî áàñåéíó San Juan (ÑØÀ)
äîñë³äæåíî íà çàìîâëåííÿ êîìïàí³¿ BHP
Billiton çà ïðîåêòîì ç äåãàçàö³¿ âóãëåïîðîä-
íîãî ìàñèâó ç âèêîðèñòàííÿì ñòàíö³¿ �Ôå-
í³êñ-1� (Óêðà¿íà, Êè¿â). Ìåòà äîñë³äæåí-
íÿ � âèçíà÷åííÿ ì³ñöü ñêóï÷åííÿ âóã³ëü-
íîãî ìåòàíó.

Íà ðèñ. 3 ïîêàçàíî êàðòó ðîçïîä³ëó äå-
á³òó ãàçó â ñâåðäëîâèíàõ. Ïðè ïîáóäîâ³ êàð-
òè âèêîðèñòàíî äàí³ âèïðîáóâàíü ñâåðä-
ëîâèí (ñåðåäí³é äåá³ò ãàçó çà äîáó â óìîâ-
íèõ îäèíèöÿõ � äàí³ çàìîâíèêà). Ïîðÿä
ç íîìåðîì ñâåðäëîâèíè ÷åðâîíèìè öèô-
ðàìè íàïèñàíî çíà÷åííÿ äåá³òó ãàçó. Ó
öåíòðàëüí³é ÷àñòèí³ ïëîù³ âèÿâëåíî äâ³
àíîìàë³¿ ï³äâèùåíîãî äåá³òó ãàçó (çàõ³ä-
íà � ñâ. 3, 5, 174, ñõ³äíà � ñâ. 2, 7). Äå-
á³ò ãàçó ó öèõ ñâåðäëîâèíàõ ó 100 ðàç³â
á³ëüøèé çà äåá³òè ñâåðäëîâèí ó êðàéîâèõ
÷àñòèíàõ äîñë³äæóâàíî¿ ïëîù³.

Íà âåðòèêàëüíîìó ðîçð³ç³ (ðèñ.4) çà ãåî-
ëîã³÷íèìè äàíèìè ïîêàçàíî ãëèáèííå ïî-
ëîæåííÿ ïëàñòà âóã³ëëÿ (÷îðíà ë³í³ÿ), íàä
ðîçð³çîì � ïðîô³ëüíå ïîëîæåííÿ ñâåðä-
ëîâèí ³ ¿õ íîìåðè; ÷åðâîí³ öèôðè � çíà-
÷åííÿ äåá³òó ãàçó â ñâåðäëîâèí³ (óì. îä.).
Íà ïðîô³ë³ ïîçíà÷åíî ñâåðäëîâèíè ç âè-
ñîêèì äåá³òîì ãàçó (ñâ. 3 ³ 7) ³ ñâ. 9. Ïðè
³íòåðïðåòàö³¿ áóëî âèêîðèñòàíî íîðìîâà-
í³ çíà÷åííÿ åëåêòðîìàãí³òíèõ ïàðàìåòð³â,
ïîâ�ÿçàíèõ ç ä³åëåêòðè÷íîþ ïðîíèêí³ñòþ
ïîð³ä.

Â ³íòåðâàë³ ãëèáèí 200�500 ì âèä³ëå-
íî òðè àíîìàë³¿ çíèæåíèõ çíà÷åíü (çàëè-
òî æîâòèì êîëüîðîì). Àíîìàë³¿ 1, 2 çá³ãà-
þòüñÿ ç ä³ëÿíêàìè ñâ. 3, 7. Ó ìåæàõ ñâ. 9
ïîä³áíèõ àíîìàë³é íåìàº. Ïîðîäè ç âèñî-
êîþ ä³åëåêòðè÷íîþ ïðîíèêí³ñòþ (â òîìó
÷èñë³ îáâîäíåí³) ïîçíà÷åíî çåëåíèì êîëüî-
ðîì. ²ìîâ³ðíî, ö³ àíîìàë³¿ ïîâ�ÿçàí³ ³ç çî-
íàìè ï³äâèùåíîãî âì³ñòó ãàçó, îñê³ëüêè
ä³åëåêòðè÷íà ïðîíèêí³ñòü ïîð³ä ó íèõ ì³-

í³ìàëüíà (2�3 îä.) ïîð³âíÿíî ç ä³åëåêò-
ðè÷íîþ ïðîíèêí³ñòþ ³íøèõ ïîð³ä. Ìàê-
ñèìàëüíó ä³åëåêòðè÷íó ïðîíèêí³ñòü ìàº
âîäà (80�85 îä.).

Çà ïëîùîâèì ðîçïîä³ëîì åëåêòðîìàã-
í³òíîãî ïàðàìåòðà sum (modnfio) (äèâ. ðèñ.
3) îö³íåíî åëåêòðîìàãí³òí³ âëàñòèâîñò³ ïëà-
ñòà âóã³ëëÿ, ùî ì³ñòèòü ãàç, ³, â³äïîâ³äíî,
ïîëîæåííÿ ì³ñöü ìàêñèìàëüíîãî ñêóï÷åí-
íÿ ãàçó â ïëàñò³ âóã³ëëÿ ïîòóæí³ñòþ 10ì.
Ó öåíòðàëüí³é ÷àñòèí³ ïëîù³ âèä³ëåíî äâ³
çîíè çíèæåíèõ çíà÷åíü åëåêòðîìàãí³òíî-
ãî ïàðàìåòðà (çàëèòî ÷åðâîíèì ³ æîâòèì
êîëüîðîì). Ö³ çîíè ìàþòü ï³âäåííî-ñõ³ä-
íå ïðîñòÿãàííÿ. Âèñîêîäåá³òí³ ñâåðäëîâè-
íè 5, 3, 7 ïðîáóðåíî â ìåæàõ çàõ³äíî¿ çî-
íè, âèñîêîäåá³òí³ ñâåðäëîâèíè 7 ³ 2 � ó
ìåæàõ ñõ³äíî¿ çîíè. Îäíàê ó ìåæàõ öèõ
çîí ðîçòàøîâàí³ ñâåðäëîâèíè ç íèçüêèì
äåá³òîì (ñâ. 13, 18). Íà äóìêó àâòîð³â, ö³
àíîìàë³¿ ïîâ�ÿçàí³ ç ïëàñòàìè âóã³ëëÿ, çà-
ïîâíåíèìè ãàçîì. Ïðîòå íàÿâí³ñòü ñâ. 9
(íå ïðàöþº) âêàçóº íà òå, ùî ö³º¿ îçíàêè
íåäîñòàòíüî äëÿ îòðèìàííÿ ïîñò³éíîãî âè-
ñîêîãî ïðèïëèâó ãàçó ç³ ñâåðäëîâèíè.

Íà âåðòèêàëüíîìó ðîçð³ç³ ñâ.3,9,7 (äèâ.
ðèñ.4) ñèí³ìè øòðèõîâèìè ñóáâåðòèêàëü-
íèìè ë³í³ÿìè (1�3) ïîçíà÷åíî ì³ãðàö³éí³
êàíàëè, ÿêèìè ãàç íàäõîäèòü ó âåðõí³ ãî-
ðèçîíòè âóã³ëüíîãî ìàñèâó. Ñàìå íàÿâí³ñ-
òþ öèõ êàíàë³â ïîÿñíþºòüñÿ âèñîêèé äå-
á³ò ñâåðäëîâèí, ùî ðîçòàøîâàí³ íàä íèìè.

Çà ðåçóëüòàòàìè äîñë³äæåíü (äèâ. ðèñ.
3 ³ 4), ìîæíà çðîáèòè òàê³ âèñíîâêè.

1. Ñâåðäëîâèíè ç âèñîêèì äåá³òîì ãà-
çó ðîçòàøîâàí³ íà ïëîùàõ çíèæåíèõ çíà-
÷åíü åëåêòðîìàãí³òíîãî ïàðàìåòðà sum
(modnfio), ùî çá³ãàþòüñÿ ç ïëîùàìè ë³í³é-
íèõ çîí ï³äâèùåíèõ çíà÷åíü åëåêòðîìàã-
í³òíîãî ïàðàìåòðà 1-3ndfio. Ö³ ñâåðäëîâè-
íè ïðîáóðåíî â êðàéîâèõ ÷àñòèíàõ ãëè-
áèííèõ àíîìàë³é çíèæåíèõ çíà÷åíü ïà-
ðàìåòðà sum (modnfio). Â ³íøèõ âèïàäêàõ
ñâåðäëîâèíè õàðàêòåðèçóþòüñÿ íèçüêèì
äåá³òîì ãàçó.

2. Ãëèáèíí³ àíîìàë³¿ çíèæåíèõ çíà÷åíü
ïàðàìåòðà sum (modnfio) (ãëèáèíè 1400�
1700 ì) º äæåðåëàìè ãàçó â ïëàñò³ âóã³ë-
ëÿ. ßêùî ïëàñòè âóã³ëëÿ ç õîðîøèìè êî-
ëåêòîðñüêèìè âëàñòèâîñòÿìè çàëÿãàþòü
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Ðèñ. 1. Âóã³ëüí³ áàñåéíè ÑØÀ. Adapted from USGS and AK Dept. of Natural Resources
(http://www.geocraft.com/WVFossils/Energy.html).

Ðèñ. 2. Ìåòàí âóã³ëüíèõ ðîäîâèù ÑØÀ (http://teeic.indianaffairs.gov/er/oilgas/restech/
dist/index.htm). Óìîâí³ ïîçíà÷åííÿ: âèçíà÷åííÿ çàïàñ³â ìåòàíó âóã³ëüíèõ ðîäîâèù ÑØÀ
1990�2006 ð. (0 � á³ëüø ÿê 5 ìëðä ì3).
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Ðèñ. 4. Âåðòèêàëüíèé ðîçð³ç ïî ïðîô³ëþ ñâ. 3, 9, 7.

Ðèñ. 3. Êàðòà ðîçïîä³ëó äåá³òó ãàçó â ñâåðäëîâèíàõ îäíîãî ç âóã³ëüíèõ ðîäîâèù
áàñåéíó San Juan (ÑØÀ).
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íàä ãëèáèííèì äæåðåëîì âóãëåâîäí³â àáî
â ìåæàõ âåðòèêàëüíèõ çîí ï³äâèùåíî¿
ïðîíèêíîñò³ � äåá³ò ñâåðäëîâèí ìàêñè-
ìàëüíèé.

Âèñíîâîê. Êîðåêòíå âèð³øåííÿ ïîä³á-
íèõ ãåîëîã³÷íèõ çàâäàíü (âèÿâëåííÿ ïåðñ-
ïåêòèâíèõ äëÿ âèäîáóòêó ãàçó ä³ëÿíîê íà
ïëîùàõ âóã³ëüíèõ ðîäîâèù) ìîæëèâî ò³ëü-
êè ³ç çàñòîñóâàííÿì âèñîêî³íôîðìàòèâ-
íèõ ãåî³íôîðìàö³éíèõ ñèñòåì 5D, äå âðà-
õîâàíî ðå÷îâèííèé ñêëàä êîëåêòîðó, ãëè-
áèíó, ñòðóêòóðíî-òåêòîí³÷í³ îñîáëèâîñò³.
Áóäü-ÿê³ ãåîô³çè÷í³ ìåòîäè, âêëþ÷àþ÷è
ñåéñìîðîçâ³äêó, òàêèõ ìîæëèâîñòåé íà
ñüîãîäí³ íå ìàþòü.

Çà ðåçóëüòàòàìè äîñë³äæåíü åëåêòðî-
ðîçâ³äêè ìåòîäîì ÒÅÌÇ ïëîù³ âóã³ëüíî-
ãî áàñåéíó San Juan âèçíà÷åíî êðèòåð³¿
âèä³ëåííÿ ïëîùîâèõ àíîìàë³é, ïåðñïåê-
òèâíèõ íà âèäîáóòîê ãàçó ç âóã³ëüíèõ ïëà-
ñò³â, ùî çàëÿãàþòü íà íåâåëèê³é ãëèáèí³.
Äæåðåëî âóãëåâîäí³â çíàõîäèòüñÿ çíà÷íî
ãëèáøå (1400�1700 ì). Ì³ãðàö³ÿ ãàçó òà
éîãî íàêîïè÷åííÿ ó ïðîì³æíîìó êîëåêòî-
ð³, ÿêèì º âóã³ëüíèé ïëàñò òà âì³ñí³ ïîðî-
äè, â³äáóâàþòüñÿ ïåðåâàæíî âåðòèêàëü-
íèìè çîíàìè. Ìåòîä ÒÅÌÇ äàº çìîãó ëî-
êàë³çóâàòè ãëèáèííå äæåðåëî ³ âåðòèêàëü-
í³ çîíè, ÿêèìè ì³ãðóº ãàç. Çàçíà÷åíà òåõ-

íîëîã³ÿ ìîæå áóòè âèêîðèñòàíà ïðè âèð³-
øåíí³ ïèòàíü äåãàçàö³¿ âóãëåïîðîäíîãî ìà-
ñèâó ñï³ëüíî ç áóð³ííÿì ñâåðäëîâèí.

Ìåòîä òàêîæ äîö³ëüíî âèêîðèñòîâóâà-
òè ïåðåä ïî÷àòêîì ðîá³ò ç äåãàçàö³¿ âóã³ëü-
íèõ ïëàñò³â ³ âì³ñíèõ ïîð³ä âóã³ëüíèõ áà-
ñåéí³â. Ó òàêîìó ðàç³ âèä³ëÿþòü ëîêàëü-
í³ åëåêòðîìàãí³òí³ àíîìàë³¿ (âåðòèêàëüí³,
ïëàñòîâ³) , âèçíà÷àþòü ñèñòåìó òåêòîí³÷-
íèõ ïîðóøåíü ïëîù³ äîñë³äæåíü. Çà ïî-
äàëüøîãî áóð³ííÿ ñâåðäëîâèí óñòàíîâëþ-
þòü ãåîëîã³÷íó ïðèðîäó öèõ àíîìàë³é ³ âè-
çíà÷àþòü øëÿõè íàéåôåêòèâí³øîãî ðîç-
òàøóâàííÿ ñâåðäëîâèí äëÿ äåãàçàö³¿ âóã-
ëåïîðîäíèõ ìàñèâ³â.

Äëÿ ï³äâèùåííÿ åôåêòèâíîñò³ ïðîãíî-
çóâàííÿ ïîøèðåííÿ êîëåêòîð³â ó âóãëå-
ïîðîäíîìó ìàñèâ³ ä³þ÷èõ øàõò äîö³ëüíî
âèêîðèñòîâóâàòè ìåòîä ÒÅÌÇ ç ìåòîþ
âèçíà÷åííÿ ãëèáèíè ³ òèïó àíîìàë³é ï³ä
÷àñ ïîøóê³â çîí ñêóï÷åííÿ ìåòàíó. Çà íà-
ÿâíîñò³ ãåîëîã³÷íî¿ ³íôîðìàö³¿ ïðî ãàçîâ³
ïðîÿâè öåé ìåòîä ìîæå áóòè çàñòîñîâà-
íèé äëÿ óòî÷íåííÿ ñòðóêòóðè ãàçîâèõ ïðî-
ÿâ³â ó ìåæàõ ñó÷àñíèõ âóãëåäîáóâíèõ âè-
ðîáîê.

Àâòîðè ãëèáîêî âäÿ÷í³  Â. À. Øëÿõîâñü-
êîìó  çà íàäàí³ ñâîãî ÷àñó ³ âèêîðèñòàí³ â
ö³é ñòàòò³ ìàòåð³àëè.
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Determination of areas of gas methane accumulation
in carbon-mass massives by transient electromagnetic

sounding method (on the example of the San Juan
coal basin, USA)

². Skopychenko, V. Finchuk, N. Vergelska, 2018

According to the results of the research with the method of point electromagnetic
sounding (PEMS) of the area of the coal basin of San Juan the criteria were obtained
for the allocation of plane anomalies, promising for the extraction of gas from coal
seams that are located at a small depth. The source of hydrocarbons is much deeper
(depths of 1400�1700 m). The migration of gas and its concentration in the intermedi-
ate collector, which is the coal bed and enclosing rock, occurs mainly in vertical zo-
nes. The TEMZ method allows localization of the deep source and the vertical zones
that undergo gas migration. The said technology can be used in solving the problems
of carbonaceous mass degassing together with drilling wells. It is also advisable to
use the method before commencing work on the degassing of coal seams and enclo-
sing coal basins. In this case local electromagnetic anomalies (vertical, stratum) are
distinguished, the system of tectonic disturbances of the research area is determined.
Subsequent drilling of wells establishes the geological nature of these anomalies and
determines the ways of the most efficient arrangement of wells for the degassing of
carbonaceous arrays. To increase the efficiency of forecasting the distribution of col-
lectors in the coal-bearing array of existing mines, it is expedient to use the TEMP
method, which allows determining the depth and types of anomalies for the search for
methane accumulation zones.

Key words: gas from coal seams, the ways of gas migration, forecast of gas collec-
tors, TESM method.
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