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Ãåîòåêòîíè÷åñêèå èññëåäîâàíèÿ â ðÿäå ñëó÷àåâ îãðàíè÷èâàþòñÿ íåäîñòàòêîì äàííûõ î 
âíóòðåííåì ñòðîåíèè Çåìëè. Ýòà ïðîáëåìà îñîáåííî îòíîñèòñÿ ê òàêèì êëþ÷åâûì óäàëåííûì 
è òðóäíîäîñòóïíûì ðàéîíàì êàê Àíòàðêòèêà è Àðêòèêà. Èçâåñòíûì èíôîðìàòèâíûì 
èñòî÷íèêîì òàêèõ äàííûõ ÿâëÿåòñÿ ìåòîä ñåéñìè÷åñêîé òîìîãðàôèè [1], â êîòîðîì 
èñïîëüçóþòñÿ ñèãíàëû çåìëåòðÿñåíèé è âçðûâîâ. Íàø ìåòîä ãðàâèìåòðè÷åñêîé òîìîãðàôèè 
[2] îñíîâàí íà ðåàëèçàöèè òåîðåòè÷åñêîãî ïîäõîäà ïðîôåññîðà Ã. Ìîðèöà [3], çàêëþ÷àþùåãîñÿ 
â òîì, ÷òî ýêâèïîòåíöèàëüíûå ïîâåðõíîñòè Çåìëè ñîâïàäàþò ñ ïîâåðõíîñòÿìè ïîñòîÿííîé 
ïëîòíîñòè, à òàêæå íà èñïîëüçîâàíèè åãî àëãîðèòìà îïðåäåëåíèÿ ãàðìîíè÷åñêèõ ïëîòíîñòíûõ 
àíîìàëèé ÷åðåç ñôåðè÷åñêèå ãàðìîíèêè ãðàâèòàöèîííîãî ïîòåíöèàëà.

Êðîìå òîãî, äëÿ êàðòèðîâàíèÿ íåîäíîðîäíûõ ñòðóêòóð íà ðàçëè÷íûõ ñëîÿõ, 
âîçìóùàþùèõ òîïîãðàôèþ ãåîèäà, ìû èñïîëüçîâàëè õîðîøî èçâåñòíóþ ïðîöåäóðó 
âûäåëåíèÿ ñîîòâåòñòâóþùèõ ãàðìîíèê è îïðåäåëåíèÿ ðàçíîñòíîãî (äèôôåðåíöèàëüíîãî) 
ãåîèäà [4, 5]. 

Ãëóáèíû âîçìóùàþùèõ ñëîåâ ðàíåå ïðèáëèçèòåëüíî îöåíèâàëèñü îïûòíûìè 
ãåîôèçèêàìè. Òàê, â ðàáîòå [6] îòìå÷àåòñÿ, ÷òî ïëîòíîñòíûå íåîäíîðîäíîñòè â öåíòðå Çåìëè 
îòâåòñòâåííû çà ãàðìîíèêè îêîëî 2 n 5, íèæíÿÿ ìàíòèÿ îòâåòñòâåííà çà äèàïàçîí 2n20, à 
âåðõíÿÿ ìàíòèÿ çà äèàïàçîí 2n100. Â äðóãîé ðàáîòå [7] ïðåäïîëàãàåòñÿ, ÷òî ãàðìîíèêè äî 
âîñüìîé ñòåïåíè âûçâàíû âîçäåéñòâèåì ìàññ, ðàñïîëîæåííûõ íà ãëóáèíå áîëåå 1000 êì, à îò 
âîñüìîé äî 22-é – íà ãëóáèíå 50-300 êì. Ýòè îöåíêè î ñîîòâåòñòâèè ìåæäó íîìåðîì ãàðìîíèêè 
è ãëóáèíîé âîçìóùàþùåãî ñëîÿ ïîäòîëêíóëè íàñ ê îïðåäåëåíèþ ÷èñëåííîé çàâèñèìîñòè â 
ýòîì ñîîòíîøåíèè.
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Òàêèì îáðàçîì, ìåòîä ãðàâèìåòðè÷åñêîé òîìîãðàôèè âêëþ÷àåò ðåøåíèå ñëåäóþùèõ 
çàäà÷:

1. Îïðåäåëåíèå ãàðìîíè÷åñêîé ïëîòíîñòè àíîìàëüíûõ âîçìóùàþùèõ ìàññ ïî 
ñôåðè÷åñêèì ôóíêöèÿì ãåîèäà.

2. Îïðåäåëåíèå ñîîòíîøåíèÿ  ìåæäó ñòåïåíÿìè ãàðìîíè÷åñêîãî ðàçëîæåíèÿ â ðÿä 
òîïîãðàôèè ãåîèäà è ãëóáèíàìè âîçìóùàþùèõ ñëîåâ Çåìëè.

3. Ñîçäàíèå è îòîáðàæåíèå ñòðóêòóðíîé ìîäåëè ïëîòíîñòíûõ íåîäíîðîäíîñòåé 
äëÿ èçó÷àåìîãî ðåãèîíà.

Àòëàñ ñîäåðæèò èíôîðìàöèþ îá àíîìàëüíûõ ïëîòíîñòíûõ íåîäíîðîäíîñòÿõ, 
ðàññ÷èòàííûõ ñ ïîìîùüþ ìåòîäà ãðàâèìåòðè÷åñêîé òîìîãðàôèè, èñïîëüçóÿ ãëîáàëüíóþ 
ãðàâèòàöèîííóþ ìîäåëü ãåîèäà EGM96. Ïîêàçàíû 3Ä èçîáðàæåíèÿ ïî âåðòèêàëüíûì ðàçðåçàì 
è íà êàðòàõ ëàòåðàëüíûõ ñðåçîâ íà ðàçëè÷íûõ ãëóáèíàõ ëèòîñôåðû Àíòàðêòèêè â ïðåäåëàõ 30 
þæíîé øèðîòû. Òåêòîíè÷åñêàÿ ñòðóêòóðà, âíóòðèïëèòîâûå è ìåæïëèòîâûå ïðîöåññû 
ïîêàçàíû íà êàðòàõ ìèðà [8] è íà ðàçðåçàõ ïî ãðàíèöå Àíòàðêòè÷åñêîé ëèòîñôåðíîé ïëèòû [9] 
âäîëü ñïðåäèíãîâûõ ñðåäèííî-îêåàíè÷åñêèõ õðåáòîâ íà ïðîòÿæåíèè ñâûøå 40000 êì. 

Ïåðâè÷íàÿ ñâÿçü ìàíòèéíîãî ïëþìà, ðàñïîëîæåííîãî â ðåãèîíå ìîðÿ Ðîññà ñ 
ðàçóïëîòíåííîé ñòðóêòóðîé Ñåâåðíîé Àìåðèêè ïðîÿâëÿåòñÿ íà ãëóáèíå 5300 êì. Íîâàÿ 
èíôîðìàöèÿ î ïðîíèêíîâåíèè ðàçóïëîòíåííûõ ðàçîãðåòûõ ìàññ â îõëàæäåííóþ 
îêåàíè÷åñêóþ êîðó è ëèòîñôåðó â ðàéîíàõ Àâñòðàëèéñêî-Àíòàðêòè÷åñêîãî Íåñîãëàñèÿ è 
õðåáòà Íàñêà ïîëó÷åíà íà íåñêîëüêèõ âåðòèêàëüíûõ ðàçðåçàõ. Ïî íàïðàâëåíèþ âäîëü 
ìåðèäèàíîâ 90 ç.ä. ÷åðåç Þæíûé ïîëþñ è 170 ç.ä ïîêàçàíû ðèôòîâûå êàíàëû ïîäúåìà 
ðàçóïëîòíåííîãî ìàòåðèàëà â Çàïàäíîé Àíòàðêòè÷åñêîé Ðèôòîâîé Ñèñòåìå. Îáíàðóæåíû 
êàíàëû ïîñòóïëåíèÿ ãëóáèííîãî ìàòåðèàëà èç ñóáäóêöèîííîé çîíû ìîðÿ Óýääåëëà âäîëü 
âîñòî÷íîé îêðàèíû Àíòàðêòè÷åñêîãî ïîëóîñòðîâà â ðàéîí ðèôòîâîé ñèñòåìû Áðàíñôèëä. 
Ïîêàçàíû ðåãèîíàëüíûå îñîáåííîñòè ãëóáèííîãî ñòðîåíèÿ ìîðÿ Ñêîòèÿ, à òàêæå ïðîÿâëåíèÿ 
ìàíòèéíûõ ïîòîêîâ ñî ñòîðîíû Òèõîãî è Àòëàíòè÷åñêîãî îêåàíîâ âäîëü 58 þ.ø.

Àòëàñ âêëþ÷àåò êàðòû è âåðòèêàëüíûå ðàçðåçû îáùèì ÷èñëîì 61, à òàêæå íåêîòîðûå 
ïîÿñíåíèÿ è èíòåðïðåòàöèþ èçîáðàæåíèé íà àíãëèéñêîì è ðóññêîì ÿçûêàõ. Â Àòëàñå èìåþòñÿ 
ñëåäóþùèå ðàçäåëû:

I Gravimetric Tomography method and initial data
I.1  Gravimetric Tomography 
I.2  Geoid topography by the EGM96 geopotential model 
I.3  Differential geoid topography due to the disturbing layer of 50 km thickness 
II  Interaction of Antarctica with other regions
II.1  Distribution of dense (yellow) and thinning (blue) structures at a depth of 5300 km
 II.2 Distribution of global dense inhomogeneities at a depth of 5300 km in the Lambert 
projection 
 II.3 Distribution of dense and thinning structures at depths of 5300 km, 2800 km and 1500 km 
II.4 Distribution of dense anomalies along the Earth's axis of revolution between the North and                         

South Poles
III  Transformation of the Earth's structure in different depths
       within the Antarctic lithosphere plate
III.1 Lateral slices of anomalous dense inhomogeneities at depths of 1500 km, 467 km, 118 km 

and    59 km
III.2  Lateral slice at a depth of 22 km 
III.3  Lateral slice at a depth of 10 km
III.4  Lateral slice at a depth of 5 km
III.5  Lateral slice at a depth of 0.7 km
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IV Antarctic lithosphere boundary
IV.1 Deep structure of the Antarctic Plate boundary zone 
IV.2 The Australian-Antarctic Discordance (AAD) anomalous structure 
IV.3 Vertical cross-section of dense heterogeneities along the meridian of 124°E crossing 
the AAD 
IV.4 Detailed fragment of the APB within the American-Antarctic and the Africa-Antarctic 
Ridges
V  Trans Antarctic vertical sections
V.1 Scheme of the sections
V.2  Section along meridians of 190E - 44E. Range of depths is 140–2800 km
V.3  Section along meridians of 190E - 44E. Range of depths is 1–2800 km 
V.4  Detail image of  the section along the meridian of 190E between latitudes of 60S – 90S
V.5  Detailed image of  the section along the meridian of 44E between latitudes of 30S – 

90S
V.6  Features of the West Antarctic Rift System 
V.7  Section along meridians of 90W - 90E
V.8  Section along meridians of 108W - 72E 
VI  Sections crossing the West Antarctic
VI.1 Section along  65.25S crossing the Antarctic Peninsula (Graham Land) 
VI.2 Section along  68S crossing the Antarctic Peninsula (Transit Zone) 
VI.3 Section along  71S crossing the Antarctic Peninsula (Palmer Land) 
VI.4.1 Section along  the direction of Drake Strait-Deception I-Antarctic Peninsula-Weddell 

Sea
VI.4.2 Section along  the direction of Drake Strait-Deception I-Antarctic Peninsula-Weddell 

Sea. Depths are shown from the sea surface
VI.5.1 Link of the Bransfield Basin with the Weddell Sea along 62.4S
VI.5.2 Link of the Bransfield Basin with the Weddell Sea along different cross-sections
VII Detailed structural maps of  the West Antarctic
 VII.1 Density lateral slice at a depth of 5 km 
VII.2 Density lateral slice at a depth of 0.7 km
VIII Regional structural features of the Scotia Plate
VIII.1 Distribution of  dense heterogeneities along the central 
            latitude of 58S between depths of 1-100 km
VIII.2 Section along the 58S between depths of 390-2800 km 
VIII.3 Section along the meridian of 60W
VIII.4 Section along the meridian of 43W
VIII.5 Section along the meridian of 28W
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