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l.ech ANTONOWIcz, Ewa IW ANOWSKA, Alldrzcj RENDAK 

Tensional tectonics in the Pomeranian 
section of the T -T Zone and the implications for 

hydrocarbon exploration 

The pattern of sub-Permian horiwns correlated on seismic sections of the Pomcmnian Swell and Pomeranian 
Trough suggests the ex istence of tilt cd blocks and hal [-grabens connected with the tcnsional nature of the tectollies 
of the T-T Zone. The tilted blocks and a.~ynunctric half-gmbens are believed 10 be significant for hydrocarbon 
explomtioll. The rollover antic1 ine idelltified on seismic sections ill the Kosza!in area serves as an examplc. 

INTRODUCTION 

The Polish section of the large tectonic lineament called the Tornquist Zone (TZ) has 
been named the Teisseyre-Tornquist Zone (TJZ). It has been identified by A. Guterch 
(1968) and A. Guterch etal. (1986) as a deep tectonic trough, a Moho trough, with palaeorift 
properties. The width of the TZ ranges from 20 to 100 km, while the width of the Pomeranian 
section is about 50 km. The portion of the 1Z north-west of TJZ has been defined as 
Sorgenfrei-Tornquist Zone (STZ). These two segments are offset near Bornholm Island 
(Fig. 1). The 1'2 was the zone of repeated rifting, compression and strike-slip movement 
and its activity Slarted in the latest Precambrian. The marine reflection profiles in the area 
north-west of Bornholm Island (Scania, Kattegat, northern Denmark) show a mosaic of 
tilted, half-graben shaped blocks - the result of dextral wrench movements which domi
nated in the Latc Palaeozoic (Fig. 2). Strike-slip movements were accompanied by intru
sions of dikes in Scall ia. During Mesozoic times tensional stresses led to further subsidence 
of rifted basins which process was also accompanied by volcanic acti vity. Change of the 
stress field into transpression led to CretaceousJEarly Tertiary inversion. To the NW this 
inversion becomes less pronouncerl (Babel Working Group, 1991). 
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Fig. I. The Tornquist Zoneeonsists of two segments that are offset SW of Bomholm Island 
I - the Tomquisl lectOllic lone; 2 - depth to the Moho discontinu ity: 3 - depth 10 the Moho discontinuity in 
kilometres and directio~ of increase of crustal thickness; 4 - anomalous zone in crustal structure in the T -T Zone 
(after Babel Working Group, 1991 and A. GUlerch tt 01., 1986); 5 - location of cross-sed ions in Fig. 2; 6 -
location of map in Fig. 6 
Strefn Tomquista, sk!adaj~a si<; z dw6ch c!<;llei prJ.esuni~tych wzg1<;dem sicb ie na SW od Bomhol mu 
1 - strcfa teklonie-mll Tornquis\a; 2- glcbok~ wys!~powania niezgodno~ i Moho; 3 - glebokoo~ wy5~JlOwa

niu niezgoonooci Moho i kierunki wuostu miqtsroS"ci skorupy; 4 - slI'C fa anomalncj bud ow)' skorupy W sirefie 
T ·T; 5 - Iokalizacja przc:kroju 7. fig. 2; 6 - Iokali=:ja mapy z fig. 6 

PREVIOUS STUDY 

Geological data assembled in Po land during the eighties increasingly suggested a 
tensional nature of the tectonics in the Pennian basin basement. Tensio nal movemeniS were 
inferred, in part, from studies aimed atdefining the distribution of the Main Dolomite barrier 
zones. As already noted in the late seventies (L. Amonowicz, L. Knieszner, 1981), the 
pattern of these zones defined by seismic methods (Fig. 3), is the result of tectonic activity. 
Drilling data revealed that the occurrence of Main Dolomite lagoonal sediments bounded 
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Fig. 2. Cross-sections based on seismic lines crossing Fennoscandian border zone in the area of Kane gat (location 
see Fig. J) after P. A. Ziegler (1990) 
przekroje skonstroowane na podstawie intcrpretacji C"LaSOwej sekcji sejsrnicznych przecinaj~eych graniCf; Feunos
kandii w rejonie Kattegatu (lokali:utcja nn fig. 1) wedlng P. A. Zieglcro (1990) 
1 _ kreda goma; 2 - kreda dolna ijura; 3 - trias; 4 - ce<:hsztyn; 5 - pa!cozoik dolny; 6 - podlo2e 
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Fig. 3. Map showing the exten t oftbe Main Dolomite barrier recr(after L. Antonowicz, L. Knieszner, 1984) 
Mapa przebiegu rafy barierowej dolomitu g16wnego (wedlng L. Antonowieza, L. Kniesznera. 1984) 
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Fig. 4 . Scheme showing the arrangement of the Permian ba<;ement 
blocks (after L. Antonowicz, S. Roman, 1986) 
Schemat ulotcnia blok6w podloill permu (wedlug L. Antonowicza, 
S. Romana, 1986) 

by barriers coincides with Permian palaeohighs. Therefore, barrier sediments in the Main 
Dolomite could be expected to follow the pattern of the elevated portions of the tilted blocks 
in the Permian basement. This, in turn, led to the opinion formulated by L. Antonowiczand 
S. Roman (1986) that " ... the bottom configuration of the Permian basin in the area of the 
present Pomeranian Anticlinorium was controlled by faulti ng parallel to the Teisseyre
Tornquist line. This faulting produced step-like subsidence of blocks with their western 
margins higher than the eastern ones and upper surfaces dipping towards SE .. . ". This 
concept was illustrated by a block distribution model (Fig. 4), Likewise, J. Kulek (1 980) 
envisaged a rotational nature of the displacements of many blocks in the deeper basement, 
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Fi l! . 5. Migrated time section of the northern sholt: ofScodand (after S. R. Kirton, K. Hitchen, 1987) 
Z",igrowana czasowa sekcja sejsmiczoa z; rejonu na p6lnoc od wybrzdy Szkocji (wedlug S. R. Kirton:\, K. 
~ loIdtena, 1987) 
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Fig. 6. Struaural map of the reflection horizon 03 o f the Ustronie Monkie - Dasr.ewo - Sarbinowo area 
The large structure with theCarboniferous and upper portion of the Devooinn ItUllCate.d in the crestaI part interpreted 
as rollovcr lUlticline; I - 4 - location of seismic profiles from Fig. 7; I - faults; 2 - the 0 3 horiwn is not 
traceable beyond the serrnte line; 3 - trend of the lnrge (nult separating the investignted block from NE (sec Figs 
7-9); 4 - isohypses in hectometn:s below sea level 
Mapa strulauralna gmnicy rencksyjnej 03 z rejonu USlronia Morskicgo- Das7.cwa - SartJinowa 
Outa. forma strukturalna :te ~ciI;tym w s-zczytowcj partii karboncm i g6mll c$i, dewonu intcrpretowana jest jako 
antyldina kompeDsacyjna; I - 4 - lokalilllCja profili sejsmiCUl~h 2. Fig. 7; I - uskoki; 2 - zasi~g "cdzenia 
hol)'ZOfltu sejsmiC1.llCiO 0 3; 3 - pnebieg wielkicj dyslokacji ogrnnkzaj~j badllllY blok od NE (pa1f"l. fig. 7-9); 
4 - imhipsy w hcktomctrach poniuj poziomu mona 

the presence of which in the Polish Lowlands is manifested by rapid thickness changes of 
the Mesozoic sediments. 

In the section across the T-T Zone R. Dadlez (1974) shows a synthetic pattern ofblocks 
and in a later section across the Kolobneg Block (R. Dadlez, 1993) the Middle Palaeozoic 
horizons in some segments are tilted towards NE, this latter section being already con
structed from good quality seismic results. 

To verify this reasoning based on analogies and indirect indications it is necessary to 
confinn on seismic profiles a distinctive arrangement of blocks similar to that known from 
northern Scotland (Fig. 5). 
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SEISMIC DATA 

The understanding of the tectonics of the Pomeranian section of {he 'TI'Z is greatly 
hindered by difficulties in obtaining seismic reflections from sub-Zechstein sequences due 
to unsufficient amounts of seismic energy penetrating formations older than Zechstein. In 
the Zechstein basin high-velocity anhydri te-carbonate sequences separating salts constitute 
excellent reflecting surfaces absorbing such large amounts of seismic energy. that the 
remaining energy is too low to penetrate underlying formations. Another obstacle is the 
low-velocity mne, exceptionally thick in the Pomerania region. 

An additional reason for the failure to record seismic reflections in some areas is the 
geological structure itself. The extent of Variscan folding. still disputable. is also the 
northern boundary of the area where, with the present techniques, it is not possible to obtain 
and interpret reflections from sub-Permian formations. Consequently. interpretation of 
sub-Zechstein reflections in the Polish Lowlands is highly unreliable. 

In search of record similar to that shown in Figure 5, all better quality seismic reports 
from the Pomerania area have been re-examined. The results permitted to set forth a 
hypothesis that the tectonic style in the Kolobrzeg area is determined by extensional stresses 
(L. Antonowicz et aI., 1993). Old results improved by reprocessing together with new 
better-quality seismic materials have supplied new information on the tectonics of the 
sub-Permian sediments in the Pomerania area. 

Seismic profiles shot during the period of 1969- 1986 in the Ustronie Morskie- Koszalin 
area have been reprocessed at the Computer Center, Geophysical Enterprise in Toruli 
including: (I) improvement of static and dynamic corrections permitting better summing 
up of the seismic signal, (2) selection, by tests, of appropriate filtration parameters 
substantially improving resolution of the seismic record by reducing the number of 
reflection phases and (3) new migration programme permitting a fairly reliable definition 
of true dip angles in the individual horizons. Due to this reprocessing the seismic results 
for the entire Palaeozoic-Mesozoic complex have been significantly improved enabling the 
distinction and interpretation of reflections from sub-Zechstein horizons. 

Distinction of the sub-Permian seismic boundaries was based on their unconformable 
relationship with Mesozoic and Permian horizons which prevented correlational errors 
related to possible multiple reflections. Reflections from the Carboniferous and Devonian 
boundaries are mutually conformable and have a variable amplitude throughout the length 
of the profile line. 

Fig. 7. Deprh seismic profiles ofrhc Ustronie Morskle - Daszewo - Sarbinowo area (location see Fig. 6) 
The ~ar faull in rhe NE i.~ manifcsrcd in the Meoozoic fonn3lions as a graben invened during s)'n·Alpine 
remodelling; tile fault bordering the tilled block in the SW is poorl)' pronounced in tile Mesowic; in the middle 
- rollover anticline, a hoes! bounded by two grabens; Dz - Middle Devonian, D3 - Upper Devonian, Zr. Z" 
fZ) - z.cchsrein horizons, Tpr - top ofrhe Lower Buntsandstein, Tk- Keuper, Jr - Lower Jurassic 
GI"boko§Ciowe profile scjsmiclJlc z rejonu Usrronia Morskiego - Daszewa - Sarbinowa (lnkalizaeja na fig. 6) 
Wiclki uskok na Nfl manifcsruje si~ w utworach mezozoiclJIyeh jako row wyniesiony inwclli),jnie w ~ie 

prLCbudowy syn-alpejskiej; uskok ograniczajqey pochylony blok od SW w mezozoiku z.alJlacz.a si" slOOo; mi"dz), 
nimi, ograniczony dwoma rowami U1jb - antyklina kompcnsacyjna; D2 - dcwon ~rodkowy, D3 -dcwon g6my, 
Zr, Z2IZ:J - granice ccchsztynu, TPl -strop do[ncgo pstrego piaskowca, Tk - kajper, J r -jura dolna 
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Fig. 8. Non-interpreted (a) and interprcled (b) version oCtime section (loouion see Fig. 6, depth version in Fig. 7 
-.seismicprofiJ(4) 
The non- interpreted time ven;ion Cal illustr.des the qual ity of the original material inlerpreted ror the USlronic 
Morskic - Dasz.ewo - Sarbinowo area; other eJO: pJanations as in Fig. 7 
Wersja nic:tinterpretowana (a) i t intctprelowana (b) pm:kroju czasowcgo (lokal izaeja Da fig. 6, wel'Sja gleboko
kiowa na fig. 7 - profil sejsmiczny 4) 
Nictintcrprctowana (al wcrsja CUISOwa ilustrujc jakot<! matcriaJu wYjkiowcgo, all ktorym oparta interpretac~ w 
rejonic Ustronia Morskicgo - Oaszcwa - Sarbinowa; powstalc obja§nieniajak oa fig. 7 
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Fig. 9. Non-interpreted (a) and interpreted (b) version of time section from the Ustronie Morskie - Daszewo - Sarbinowo area illustrating the relationship between the 
Mesozoic graben and the Permian basement tectonics; the phenomenon is visible in Figs. 7 and 8 and described in the text 
Explanations as in Fig. 7 
Wersja niezinterpretowana (a) i zinterpretowana (b) przekroju czasowego z rejonu U stronia Morskiego - Daszewa - Sarbinowa ilustruj,!ca wsp6lzale:i:nosc mil)dzy rowem 
mezozoicznym a tektonik,! podloza permu; to sarno zjawisko widoczne jest na fig. 7 i 8; om6wienie w tekscie 
Objasnieniajak na fig. 7 
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Fig. 10, Non-interpreted (a) and interpreted (b) lime seclion across the boreholes Grzybnica IG 1 (G- I) _ Klanino 
I (10-1) - Karsina 1 (K-l) 
NE of tile borehole K- J (Kamina \) visible is the Devonian horstofKo§ciemica not covered by the Zechstein (the 
K~ciernica I borehole is about 9 km from the profile line); a detailed image of this fragment ofille profile is shown 
in Fig. It ; explanMions as in Fig. 7 
Niezinterprelowany (a) i zinteIJm~towany (b) przekf6j czasowy przez otwory wicrtnicze Grzybnica IG 1 (G-I)
KJanino 1 (KI-I) - Karsina I (K·!) 
Na NEod otworu wiertniczego K-t (Karsina 1) widoczny nieprzykryty cechSZlynem UlIh dcwol'isld K~ciernicy 
(otwor wiertn icxy K~ciemica I ZIlajduje si~ okolo 9 km od profilu); szczeg610wy obroz tego fragmentu profilu 
pnedstawiono na fig. 11; obj~nieniajak na fig. 7 



Tensionlll toctonics in the Pomeranian section ... ". 

,~ 

Fic. II . Non- intcrprt:ted (a) and interpreted (b) rraBJIICnl orlhe time section presented in Fig. 10 
Visible is the Kokiemica Horst and the subseqllCnt miOOf Devonian horst; this arrangement illustrates the nature 
of the recent extent ofthc Devonian in this area; explanations as in Fig. 7 
Nieunterprelowany (a) i zinterprelowany (b) fragment sekcji cusowej prezentowanej na fig. 10 
WidOC'wy 7.rl1b Koodemicy i nast<;pny mniejsxy Ulb dcwotiski; ukl:!d ten ilustruje charakterwsp61ez.esnej groniey 
zasiegu wystepowania utwor(\w dewonu w tym rcjonie; obj~nicniajak na fig. 7 
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Fig. 12. Fault sequence diagram (after P. G. Ellis, K. R. McClay, 1988) 
Pre-rift sediments black and white bands; other explanations soc in the text 
Diagram rolwOju uskok6w (wedlug P. G. El!isa, K. R. McClaya, 1988) 
C:tan1o-biaJe pasy - osady prN)'fiowe; powstaJe objMnienia 'II lek§cie 

These differences in the amplitude. numerous fault zones and lack of some Carbonife
fOUS and Devonian members impede the stratigraphic correlation of the individual boun
daries and continuous identification of horizons across fault zones. 

The interpretation given in Figure 6 is one of several possibilities and, given the present 
state afknowledge, considered by the present authors to be the most probable. The profiles 
presented in Figure 7 prove the tilted blocks to occur in the Permian basin with their upper 
parts levelled by erosion. 

The extent of these structures is not quite clear, particularly in the remainder parts of 
the Pomeranian Trough and Pomeranian Swell. There are also uncertainties concerning the 
parts of the Permo-Mesozoic Basin where half-grabens filled with Rotliegendes sediments 
have been preserved, all of great significance for hydrocarbon exploration. The complex 
tectonic history - compression and transpression during Variscan time followed by 
Penno-Mesozoic tension and finally syn-Alpine remodelling - makes theoretical solutions 
extremely risky. In practice, only a concrete and reliable seismic record can serve as a basis 
for considerations on the arrangement of blocks in the Permian basement, the tectonic style 
of the basin and history of its evolution. 

Difficulties in obtaining good quality seismic records have been encountered throughout 
the area. However, reliable information could have been obtained from some profiles (Figs. 
8~10). Authors hope that from step-by-step accumulation of this information an increas
ingly accurate image will emerge. 

The formation and development of large faults bordering the tilted blocks and cutting 
the entire upper part of the Earth's crust were accompanied by formation and development 
of secondary faults which form diversified systems and complicate the tectonic structure. 
Of particular significance is the rollover structure defined as hanging wall collapse in 
response to slip on listric normal faults (W. K. Hamblin, 1965; W. Crans et ai., 1980; N. 1. 
Whiteetal., 1986; W. F. Dula, 1991; A. G. Nunns, 1991; H. Xiao, 1. Suppe, 1992). 

Figure 12 shows the results of one of the experiments on analogue models (60° simple 
listric fault- homogenous sand) of hanging wall deformations in listric fault system. Sand 
model developed a large rollover anticline and two associated crestal collapsed grabens. 
The structures represented in Figures 6-1 1 have many features similar to those in the model 
shown in Figure 12. The present authors tend to believe that the structural form presented 
in Figure 6 constitutes a rollover anticline with two crestal collapse grabens. 
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Fig. 13. The reactivation of e xtensional half-graben systems by subsequent compression and invers ion 
Rcaktywacja systemu ekstensyjnych p6lrow6w jako nast~pSlwO p6fuiejszej I::ompre~i i inwersji 
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In the Koszalin area the main fault bordering the block in the NE is accompanied by 
defonnations not only in the sub-Pennian but also in the Mesozoic (Figs. 8-10). This 
phenomenon is in vertical alignment with whatis described in Polish literature as "Mesozoic 
grabens". These grabens are down-faulted only in the deeper part of the sequence, while 
upwards they change into flat elevations. Authors describing these structures (Z. Deczkow
ski, I. Gajewska, 1977; Z. Deczkowski, 1977; R. Urbanski, T. Zolnierczuk, 1977; L. 
Knieszner el a i ., 1983) envisaged a relationship between the faults which fonned a 
Mesozoic graben and basement structures. They failed, however, to document and describe 
the nature of this relationship. Assuming the existence of tilted block and the accompanying 
rollover structures one can suspect that part of these grabens (in areas with low thicknesses 
of Zechstein salt) are continualions of faults bordering the tilted blocks in Palaeozoic fonn
ations. Due to compression this entire tectonic system was inverted during Cretaceoustrer
tiary time. In this fashion elevations were created in the Jurassic and Cretaceous fonnations 
above the grabens. This explains the regularity with which Mesozoic grabens coi ncide with 
highs in the Zechstein basemenl. The mechanism offormation of such highs due to inversion 
is explained in Figure 13 and profiles in Figures 7- 11 are concrete examples of inversion 
tectonics by re-activating listric nonnal faults. 

EXPLORATORY Th1PLICA nONS 

Hydrocarbon exploration has revealed that tilted blocks and asymmetrical half-grabens 
are the most important expression of extensional tectonics. 

Traps related to the hanging wall can be of essential significance for hydrocarbon 
accumulation in the Devonian and Carboniferous sediments as well as in the Rotliegendes 
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Fig. 14. A. Blockdiagramshowing thcmain features ortlle development ofthccontimmtal facies in the half-grnben 
basin (i.e. Rotliegendes depositional conditions); the principal provenance area for the sediment is the footwall, 
although, due to the asymmetry of too basin, the material derived from the hanging wall c:m be transported further; 
periodical rejuvenation oftheescarpmcnt ofthc fOQ(wali is of serious consequences forthc deposition in the basin 
B. Blockdiagram showing the main features of the development of the carbonate facies ill half-grnoon basin (i.e. 
depositiollal conditions oftlle Zechstein carbonates); as the deposition and carbonate facies distribution are strongly 
dependent on the depth and tilt angle of the basement, significant contrasts are noted in the ki nd of sediments across 
the half-graben (M. R. Leeder, R. L. Gawthorpc, 1987) 
The block:diagrams show only the main listric fault bordering the basin; but in reality numerous anti - and syn thetic 
as well as slip fau lts occur greatly complicating the tectonic structure and the reaction of depositional processes to 
the tilt of the block. 
A. Blokdiagram ukazuj~cy gl6wne cechy rotwoju facji kontynentalnych w basenie p61rowu (czyli warunki, w 
jakich odbywala sie sedymentacja curwonego spllgowca); glownym trodlem osadow jest slcr7.ydlo sp~gowe 
(footwall), chociat na skutek asymetri i basenu materia! pochod~y u skrzydta stropowego mote by~ prunoszony 
dalej; periodycwe odmladzanie skarpy sknydla sPligowego rna powatne konsekwencje dla sedymenlacji w basenie 
B. Blokdiagrarn ukazuj<lCY g/6wne cechy rozwoju faeji weg1anowych w basenic p61rowu (exyli warunki , w ja1cich 
odbywala sil; sedymentacja weglan6w cechstlyll.skich); poniewat sedymentacja i roulad faeji wl;gtanowych s~ 
rnocno uzaleinione od gll<hokoki i k!j1a nachylenia podlota, wystepllj~ znaczne kontrasly w typic osad6w w 
poprzek p61rowu (M. R. Leeder, R. L. GaWlhorpe, 1987) 
Na diagramaeh zostalllkazany tylko gl6wny uskok szuflowy ogmnictaj<lCY basen; w katdyrn obrnzie rz.eczywistyrn 
wysl<:pujllliczne uskoki i to z.arowno antytetyczne,ja1c i hornotetyczne i przesuwcu, co oiezmicmie kompl ikuje 
budowe Icktonic2.nll i rea1ccje proces6w sedymentacyjnych na pochytenie bloku 
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formations draping these highs cr. P. Harding, A. C. Tuminas, 1989). In the case of the 
Rotliegendes the tilted block surface bordered by the hanging wall of the neighbouring 
block influences the lithology, facies and thickness (Fig. 14A). Also in the Zechstein 
carbonates, very sensitive to changes in the sea level, the depositional style is controlled by 
the tectonic system of tilted blocks (Fig. 148). 

One can suspect that in the Rodiegendes large blocks - a dozen to over 20 km wide 
- constituted separate subbasins, each of these basins being a separate problem and, by 
the same token, a separate exploration target. 

If the existence of tilted blocks and half~grabens is accepted, the mosaic of separate 
Devonian and Carboniferous horizons of the sub-Permian surface, otherwise difficult to 
understand, can be logically explained. 

The assumption that sub~Permian tectonics is coherent with the concept of tensional 
basin evolution influences further considerations on the development of sediments, forma~ 

tion and migration of hydrocarbons, seismic velocity, density, structural control and local 
tectonics - in practice, the overall approach to exploration. 

CONCLUSIONS 

I . Modern seismic techniques combined with proper model ling can provide information 
on the pre-Zechstein structure in the Pol ish Lowlands. 

2. The tensional nature of the pre~Zechstein tectonics is in agreement with the rift nature 
of the TrZ. 

3. The existence of ti lted blocks and associated half~grabens is of major significance for 
hydrocarbon exploration. 
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Tcn5iooal tecton ics in the Pomeranian section ... 

tech ANTONOWIcz, Ewa IWANOWSKA, Andraj RENDEK 

TEKTONIKA TENSY JNA NA POMORSKIM ODCINKU STREFY T·T 
I JEJ lMl'LlKACJE DLA POSZUKlWAN NAFTOWYCH 

St r e5tezen i e 

,., 

AnaIilA) prowadwllonaobs= polTlOfSldegoodcinkastre ry Teisseyre'a-T omqllista rozumiancjjako gI/O'boki 
rOw tektoni C"J.ny 0 ccchach palCoryft li. Gromadzone w l:1l.och ~mdziesi~tyeh dane geologiczne cor.u. wyratniej 
wskazywaly nn tcnsyjnyeharnkteTfeb oniki pre-pcnnu nn tymobs=. Niestety trudn~ci zwi~zane z IIzyskan iem 
odbi!! sejsmieznych od gmnic podcecl1S7.1yrtskich unicmotliwialy weryfikncjc: lego pogl:t<Ju. Zwrot nasl1lpil wm; 
z wprowadzcniem nowych proccdur pralwnnanin dnnych sejsmicznych. W nrtykule 7.aprezcnlowano profile 
sejsmicZllc stanowiQce, zd:micm aulorOw, dow&! na OOccnos!! w podlotu pennu pochylonych rotacyjnie blok6w 
i lownnysUjeych im p6lrow6w. 

Po5zukiw:mia nartowe prowad7.onc w wielu r6tnych basenach na calym fw iecie dowiodly, ~.e pochylone bloki 
i asymelryczne p6lrowy, bedllCC wymzcm tcktoniki ekslensyjnej, ma~ 7.as.adniczc Z11I1CZCrUc dla og61u proces6w 
pI"OWad~ych do powstania rl61 bilumin6w. Szczeg6lne znaczcnie JIOS2lI kiwawczc rnaStnlklUm zwana antyk linQ 
kompensacyjntl, definiowanajako oberwanie ~ sknydla wis~go w Te7.u hacie pOOJizgu wzdlui szuflowcgo 
uskoku normalnego. W rejonie Koszalina udalo sic: wydzielic: du~ r~ struklUraJn~ kt6r.l. jest antyklinQ 
kompensacyj nQ ogmni=n~ dwoma rowtulli zapadliskowymi. 

Uwzglc:dDiaj~ istnien ie pochylonych rotacyjnic blokow i towMZ)'SZlaCCj im anlyk liny kompensacyjncj, 
mowa dollVlicmywat', te ~ rowow rnewzoicznyc.h (w rojonach, gdzie miQtswtt' soli jest niewiellro) jest 
konlYlluac:jll w;kok6w ogmniczaj~yeh pochylollC bloD i pn.ebudowanyc.h inwersyjnie nn pl7.elomie kredy i 
Irzccio~du. 




