
New data about the Upper Cretaceous from eastern part 
of the Southern Baltic Sea 

During preparing the sheets of the 6eo.ologicaP Mop ofthe. Baltic Sea Botrotn, scale %:200 000, a he current 
boundargr of occurrence of the Upper Cretaceous deposits in eastern part of the Southern Balaic was located 
about 75 km northward frona its previous positioam. The Upper Cretaceous was documelated with naicropalae- 
ontological, mineralogical and seismic-acoustic data oaa area of sheet Gotland Basin and it  Bies with 
unconformiay oaa the Upper Devonian and - probably - on Upper Silurian deposits. The meridio~aal faults 
&folder network, renewed in the hraalide Phase, had significant influence on such far northward extension 
of the described Cretaceous deposits, for example: Zamowiec, &mia and Ku211ica fattlts. Final position of 
limit of the Upper Cretaceous extent was determined by denudation processes, prevailed on this area during 
Tertiary (Paleocene - Lower Eocene, Neogene) as we11 as several times repeared ice-slaeel exara tion. 

INTRODUCTION 

Works on the Geo/o@cnlMhap oftjle Ba%fic Sea Bottont, scale 1:200 0064, sheets: Puck 
and Gotland Basin, supplied most of data for this article. Studied area is located on 
depositional cover of the East-European Platform. En south-eastern ~ g b n  of the 
Balltic Sea this cover csnssists of deposits of such structural stages: Veamdian - Middle 
a m b ~ i a n ,  Middle Ombrian - Tremadoc, k e n i g  - Gedinaaian, Variscian (Devonian 
- Carboniferous) and Np ine  (W, Poiaqski, A, Wihkowski, 1990). Deposits of stages: 
Arenig - Gedinnian (Upper SiPurian), Variscian (Upper Devonian) and alpine 
(Upper Cretaceous) formed the fop of sub-Quaternaay surface on area of Gotland 
Basin sheet. O n  area of Puck sheet the top of Qamaternaq basement was composed of 
deposits of Mpine Stage, included the Upper Cretaceous sediments as well as Pale- 
asgene ones in its landward part. 
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Fig. 1. Network of the seismo-acoustic profiles in eastern part of the Southcna Baltic 
1 - boreholes; 2 - figure position (4-12) on seismo-acoustic profile; I-IV - areas of map sheets: I - 
Southern Middle Bank, II  - Gotland Basin, I I I  - Leba, 1IV - Puck 
Siatka profili sejsn~oakustycznych we wschodniej czqSci Batlyku potudnic)wego 
1 - otwory wiertnicze; 2 - lokaliza5ja figur (4-12) na profilu sejsmo:tkustycznym; I-IV - obszary objqle 
arkuszarni: I - Pdudniowa Lawica Srodkowa, I1 - Basen Gotlandzki, I I I  - k b a ,  IV - Puck 
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According hither to obtained data it was known that the Upper Cretaceous 
deposits had their maximum evolution in axial part of the Baltic Syneclise, in vicinity 
of Gdadsk Bay and Sambia Peninsuia (W. Poiaryski et al., 1978; W. K. Gudelis, J. M. 
Jemieliaanow, 1982; W. Pokaqski, A. Wi tkowski, 1990). The extent of Upper Creta- 
ceous deposits, proposed by mentioned authors, was rather minimal. These boun- 
daries resulted from data irnterpohtion, comirng from studies on land, and autliaors 
could not exclude possibility of occurrence of sheets o r  thin cover of the Upper 
Cretaceous deposits outside the zone of kaaown exposures (W. Poiaryski et. al., 1978). 

Studies of aqoined land area indicated overpassing arrangement of these deposits, 
The h b a  Elevation could be an example, where the Cretaceous lies on the Triassic in 
its western part but in eastern - on the Jurassic (S. CieSliAski, M. Jaskowiak, 1973; 
W. Poiaqski e t  al., 1978). 

Results of o w  author studies documented overpassing position of Upper Creta- 
ceous on Upper Devonian but not excluded - on Upper Silurian deposits. 

The Mesozoic deposits older than Upper Cretaceous was not found but they could 
occur in form of isolated and residual slices, particularly in north-western part of area 
of Puck sheet. In south-eastern part of it such deposits had probably more complete 
development under Upper Cretaceous cover. 

ha ly s i s  of seismo-acoustic profiles correlated with borehole profiles (Fig. I), 
allowed to characterize the Upper Cretaceous deposits from south-eastern part of the 
Baltic Sea. On area of both sheets were done 1640 km of continuous seismo-acoustic 
profiling: on  the Puck sheet area - 559 km, on the Gotland Basin area - 108% km, 
using apparature of boomer type. Frequenq of emited beam was from 0.7 up to 2,O 
kHz. This apparature allowed - depending on the bottom depth and kind of botatona 
sediment - to penetrate and interpretate in geological way the depths up to 40-60 rn 
under the bottom level. 

The borehole W1/82, located in marine part of the Puck sheet, with the depth 22.11 
rn, was logged and were studied archival materials from Pe~obn/fic, referred to the B 
2-1/80 borehole (depth 118.6 m, up to bottom of the Upper Cretaceous) and the B 7/H 
borehole (depth 15.8 m). 

The Upper Cretaceous on area of the Goaland Basin sheet was found in the B 8-1 
borehole, at the depth 1 2 6  me In nearby borehole B 8-2, at  the depth 8.5 m, the Upper 
Devonian deposits occurred in Quaternany basement (Figs 2,3). Cores of these two 
boreholes were offered by B~~obnl~a'6: to the Sea Geology Branch of State Geological 
Institute in Sopot, where they were detaily studied. 

Results of studies of Upper Cretaceous deposits in boreholes from marine area 
have been compared with data, obtained during researches for amber-bearing deposits 
in vicinity of Chlapowo (M. Piwocki et al,, 1985; B. Kosmowska-Ceranowicz9 1987; M. 
Piwocki, I, Olkowicz-Paprocka, 1987; I. Grabowska, 15684). 



Fig. 2. Extent of the Upper Cretaceous deposits in eastern part of the Southern Baltic and more important 
dislomtion zones 
1,2- limits of extent o f the  Upper Cretaceous deposits after: 1 - W. Poiaryski and A. Witkowski (1990), 
2 - author; 3 - more important dislocation zotaes 
&siqg g r a n i q  oosad6w g6rnej ksedy we wsclaodlmiej cz~Sci Baltyku pduclniowego oraz wailaiejsze sirefy 
dyslokaqjne 
1 , 2  - granice zasiqgu osad6w g6rnej kredy wedlug: 1 - W. Poiaayskiego i A. Witkowskiego (199O), 2 - 
aubora; 3 - wainiejsze strefy dyslokacyjne 
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LIWOLOGY M D  STRATICRMHY OF THE UPPER CRETACEOUS 
IN BOREHOLES FROM EASTERN PART 

OF THE SOUTHERN B a T I C  

n e  Upper Cretaceous deposits were documented in the =,$r1/82 borehole (water 
depth - 80.5 m), located in northern part of the Puck sheet (Figs 1,2), They consist 
of silty sands, dark-grey and green in colour, with glauconite admkture, calcareous, 
more or  less flamed with grey-black silty material. Occasionally occurs there detritus 
of badly presemed IBOGC~OB~BB~~S  shells. Exception of this is section from depth 102.3- 
102*4 rn consists mainly of crushed, very badly presemed such fragments, parallel 
oriented. At borehole bottom (depth 102.4-102.6 rn b.s.1.) dominates the silty sand 
with lenses of coarse quartzsand and single fine pebbles and dispersed bivalvia detritus 
(Fig* 3). 

Mineral studies (grain size: 0,254.125 mm) indicated that main constituent of 
these sands, except quartz, was gliauconite, h o n g  transparent heavy minerals, beside 
significant content of biotite and chlorite (about 33961, were found epidote (18.8%), 
zircon (11.9%) and disthene (9% - see: Tab. 1). Quantitative thermal analysis 
documented calcite content from 3-6 up to 3.9% but organic matter content - from 
1.8 up to 2.2%. 

Micropaleontological studies dated the deposits from mentioned borehole as 
Upper Cretaceous in age. Coincident occurrence of species ArenoHP~llinti~;ea presli 
(Weuss) and specimens of genus G~vePi.mcPIn (after E. Gawor-Biedowa) documented 
it. Also were found there: Mor@nr!Ib~;en sp., Lep;ndbcsrBb.mn spa, Osmcodo sp., fibres of 
Inkacerant~ss and fish teeth. 

The deposits of Upper Cretaceous from the B 8-1 borehole (water depth - 82.5 
m) had no stratigraphical dating. They were found at the depth 93-1-94.5 m b.s.1. Their 
small thickness suggested that it was zone of their pinching, that confirmed the 
seismo-acoustic profile GT 12 (Fig. 6), where such pincha'ng of Uppcfl~ffetacesus 
deposits, layiaag on the Upper Devonian basement was visible. Also data from nearby 
B 8-2 borehole, where under 4.9 rn thick Quaternay series occrahred the Upper 
Devonian nodular Eimestones (Figs 2,6), confirmed such opinion. 

The Upper Cretaceous deposits in B 8-1 borehole consisted of silty sands, grey- 
greenisch in ceplorclir, calcareless, with glauconiae and muscovite (Fig, 6). Studies of 
compo"tion of transparent heavy minerals indicated high content of epidote (21.4- 
23.5%) and zircon (6.3-9,9%). Biotite and chlorite were also found in significant 
amount (22.1-33.0%, see - Tab. 1). 

Similarities of heavy minerals spectra from boreholes B 8-1 and W 1/82, where 
Q e p h t s  were micropalaeonto8ogicaly dated, as well as seismo-acoustic continuity of 
discussed horizon indicated clearly that studied deposits were of Upper Cretaceous 
age, 

The Devsnim depose'ts occurred under the Upper Cretaceous ones. They formed 
a bed, 0-6 m thick, of hard, beige or  EocalPy cherq-red nodular limestones, with 
brachiopods detritus. There were found among others: ProkfEdctePPo S L ~ ~ U C L ~ ~ Q P ~  and 
numerous fragments of spiriferoids from group S~~irqer dbsjroncnls (after P. Filionowicz 
descriptiopa). These deposits were referred to lowermost Frasaaian after conodont data. 
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In these limestones occurred relatively numerous conodonts of species Po&pafhus 
liazpgomk I inpqomh Minde and badly presewed conodonts of genus Pakmatokepk. 
ha lys i s  of time ranges of these two taxons indicated that mentioned limestones 
should be mrrelated with lowermost Frasnian - Maaaticomras Stagq, asymmetricus 
m n e  ---- to Ha (after: M. Pajchlowa, M. Nehring-kfeld). 

The Upper Cretaceous deposits were also found in other two borehales; drilled by 
Pe~obaltic. In the borehole B 2-1/80 (Figs 4, 5) M. Jaskowiak-Schoeneichowa bas 
distinguished there the lower and uwer  part (fig. 6). m e  lower part (depth 142.5- 
176.0 nn) consisted of dark-grey silty-sandy deposits, a l a r eous ,  with glauconite 
admhture and dispersed fine m i a s  and phosphorite gravel. The upper pard (depth 
113.&142,5 m) was composed of dark-green silty-sandy deposits, a l a r eous ,  with high 
matent of glaumnite and rare mica plates. The top section (depth dla%.gB-120.0 m) 
mnsisted of silty sandstone, grey-greenish, with clayey-alcareous matrk and nestform 
maeatrat ions of glauconite. SESris sandstone contained the Eocene fauna Inoceramus 
shells that suggested its probable Eowne age and redeposition of indaaded Upper 
Cretamous fauna. 

~ene ra l ly  all Cretaceous series, found in the borehole B 2-1/80, had micrspalaeon- 
tologiall dating and was referred to the Cenomanian (after data of E. Gawor-Biedo- 
wa). Such age was documented by occurrence oE Gwvekineklw cenomwnicw (Brotzen), 
@ithostella fomosa (Brotzen), Mar@nuii~a mr@da (Reanss), Soracenoria spiazosa 
(Eiehenberg), Osftrlkcoda sp. N s o  Inocemmus shells, echinoderms spines and co- 
prolithes were found. 

In the borehole B 711 (Figs 1,2) were drilled deposits very similar to ones known 
from borehole W 1/82. 'kkey were silty sands, laminated with grey-black silt, a l a r e -  
ous, with abundant glauconite and muscovite. Fragments sf Iaoceramus shells were 
 peen dhere (Fig. 3) These QeposifS were referred according micpsfauna data to the 

Fig, 3. Selected Bithologiml-stratigraphiml profiles of boreholes h m  eastern part of the Southern Baltic 
and vicinity of C h l a p w o  ( k b a  Elevation). Profile descriptions after: M. Piwocki et  al. (1985) - C h l a p w o  
1; M. Jaskowiak-Scltamneich (forPe&~ba8tic) - B 2-1/80; R. Pikies, Z. Jurowsh (1988) - W 1/82; R. Pikies 
(1990) - B 8-1; B. Urnmowski (for PervoBaksPc) - B 711 
1- gravels; 2 - sands with gravels; 3 -sands; 4 - clayey, jelly-like marine silts; 5 -silty, jelly-8ike marine 
days; 6 --.clays; 7 - clayey bills; 8 -silty tills; 9 - tills; 10  ---silty salads of Bow temeness; 11 - sandy silts 
s f  low t e m n e s ;  12-silts of low Bemenmess; 1 3 - s n d s t o n a  and si1tstones; 14 - siltstonm; 15 - c8aystones; 
16 --- nduPar  limestone; 1 7  - lignite iwberkd; 18 - a m k r ;  19 - discordance, erosions! gap; UD - 
Uppr Dwoamian; C R  - Cretaceous; UCR - Upper Cretaceous; C - Cenomanian; T - Turonian; Q - 
Quaternay; PL - $leistwewe; NG - Nonh-polish Gilaciation; U E 8  - Upper E w e n e  - OQigomwe; H - 
Holocene 
Wybrane pmfile Pitologiczno-stratygraficzne otwor4w ze wschdniej  czqSci Baltyku pdudniowego i okolic 
C h l a p w a  (vgraaiesienie &!by). OpPsy otwor6w wediugr M. Piwockiego i in. (1985) - C h l a p w o  I; M. 
Jaskowiak-Schwltpeichowej (dla Pe~obalicu) - B 2-1/80; W. Pikiesa, Z. Jurowskiej (1988) - W 1/82; R. 
Pikiesa (1990) - B 8-1; B. Uramowskiiego (dla Peaobakcicu) - B 7/I 
1 -hiry; 2 - piaski ze h i rami ;  3 - piaski; 4 - ilaste muQ momkie, galaretowate; 5 - mulisle iPry momkie, 
galaretowate; 6-i@; '7-gliny ilasre; 8-gliny pylaste; 9-glinyavvalowe; 10- piaski mulistes%aboavviqzie; 
11 - muiki piaszsvste, s iahmiqzle;  12 - mulki slabomiqzle; 13 - piaskowce i mulowce; 14 - mu%owce; 
15  - iIowce; 16 - wapiewie gruzlowe; 19  - wlt;lad h wqgla bruna tnego; 18  - bussztyn; 19 - niezgodnod6, 
Buh erozlyjna; UD - dewon g6rny; CW - kreda; UCR - kreda g6rna; U C  - e n o m a n ;  T - turoam; Q - 
cmafiomqd; Pk - plejstoceam; NG - zlodowacenie Gnocno-polskie; U E O  - e w e n  g6my - oligscen; 
H --- H o l w n  
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anomanian  as indiated occurrence of: Oritho$leCCa $orn;eo$a (Brotzen), g;REveCib;tella 
baliica (Brotzen), G cmonzanica (Brotzen) anQ-2kanr@~ukiua sp. 

%%IE UPPER CRETACEOUS FROM E A S E R N  PART 
OF THE LEBA ELEVATION 

m e  Upper Cretaceous deposits on nearby land area were drilled in boreholes: 
Chfapswo I, 11 and 111 (M. Piwocki et al., 1985; M. Piwocki, I. Olkowicz-Paprocka? 
1987; B. Kosmowska-&ranowicz? 1987). 

m e  borehole Chlapows I (depth 170.0 m), after passing Quaternav and Tertiaq 
series, was finished in the Upper Cretawous deposits (drilled part - 18.4 rn thick). 
Just under the Tertiafy occurred the bed of silty, @alareous, quartz-glauconitic sand, 
0.3 m thick. Main part of drilled Upper Cretaceous series consisted of dask-grey 
siltstones, interalated wit81 grey-greenish quartz-glauconitic sands (Fig. 3). m e s e  
deposits contained phosphorites, single foraminifers, bone fragmerpts and. fish teeth. 
Microfaunal data indicated their h w e r  Turonian age (after E. Gawor-Biedowa 
report, in: W. Piwocki et al., 1985). Later I. Crabowska (1987) referred -basing on 
microplankton data - the Upper Cretaceous deposits from boreholes Chlapowo I 
and 111 to age internal: Upper Qnomanian - h w e r  Turoniam. 

h a l p i s  of h e a ~  minerals content (M. Piwocki et al., 1985; B. Kosmowska-ara- 
nowicz, 1987) facilitated correlation of Upper Cretaceous deposits from land part of 
the Puck sheet with similar ones found in marine wells. These studies documented 
signifiant content of epidote (30.8-37.5%), zircon (25.8-34.1%) and disthene (12.0- 
23.496, see - Tab. 1). 

Similar conmntrations, found in Upper Cretaceous deposits from boreholes W 
1/82 and B 8-1, allowed to reckon them into age interval: Upper Cenomanian - h w e r  
Turonian. 

THE UPPER CRETACEOUS EXTENT 

Obsewed limit of occurrence of the Upper Cretaceous is a superposition of 
prima~ly basin extent and activity of later tectonia and erosion. This part of the Baltic 
Sea was dominated by orthogonal fault network, with N-S and W-E orientations (Fig. 
5; R. Dadlez, 1989; A. Witkowski, 1990). Meridional faults, framing or crossing the 
kxba Elevation, were known as kxba, hrnowiec and Karwia faults. Eastward from 
the last one was marked the KuAnica Fault. Bialogbra and h b a  - Sambia faults were 
latitudinal forms (name% of dislsations - after R. Dadlez, 198"3;- Witkowski, 1990). 

According A Witkowski (1998) the latitudinal faults have shifted the meridional 
ones that suggested their younger age but more eastward, on the Lithuania and Latvia 
areas, these relations were reversed and meridisnal faults have been shifted by 
latitudinal ones (A. Witkowski, 1989,1990). Author obsegkrations from the Gotland 
Basin sheet have not confirmed such opinions. 



Fig. 4 

Fig. 6 

Fig. 7 

Fig. 4. m e  h2nica  Fault, fragment of seismo-acoustic profile 09 
D - Devonian; K - Crebamous; PL - Pleistocene; H - Holocene 
Uskok K u t n i ~ ,  fragment proBBu sejsmoakustyczneg~ 09 
D - dewon; K - kreda; Pk --- plejstocen; H - holocen 
Fig* 5. The Kufnia IFaaaBt, fragment of seismo-awustic profile GTSA 
&planations as in Fig. 4 
Uskok Kudniq, fragment profilaa sejsmoaku$tyczaa'ego GT 5A 
Objagnienia jak na fig. 4 
fig. 6. Fragment sf seismo-amustic profile GT 12. In its middle part, under Quahernay depsits,  occur 
U p p r  Dwonian r m b  (hrehoBe B 8-2), in norehem and southern parts - Upper Cretaceous deposits 
(aPorehoPe B 8-11 
Q - Quabemay; @her s p b l s  as in Fig. 4 
h g m e n t  profilu sejsmoakustyczamego GT 1%. W Srsdkowej cze$ci profilu, pod osadami emaraonqdu, 
vchodnie  umor6w g6mego dmowu (otQr B 8-2), w mqSci W o c n e j  i Nudniowej - u t w o ~  g6mej kredy 
(om6r I3 8-1) -- 

Q --- cmar%or;e@; pzmtale: objagnienia jak na fig. 4 
Rg. 7. The Iganfnim Fault, fragment of profile GT 7k Tectonic deformations zone marked with local Lack 
of data. Dismrdant psition of the Upper Cretaceous on the Devonian rocks 
&planations as in Fig. 4 
Uskok K d n i q ,  fragment profilm GT 7A. Strefa tektonianego zaangaiowania zaznacza sie miejscoayym 
brakiciem -eln&i zapisu. Wyrafnie niezgdwe ubkenie kredy wa dewonie 
ObjaSnienia jak na fig. 4 
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L 1 

Fig. 8 

WNW GT 9 ESE 

Fig. 9 
I I 
Fig. BO 

~ W N W  Pk k ESE 1 

I I I 
Fig. 11 Fig. 12 

Fig. 8. The  KuBnica Fault, fragment of profile GT8. Dislocation of flexural type withila Devonian deposits. 
Rocks in near-fault zone have often weakened resistance and are easy to remove. Local depressions in the 
Quatema~gr basement infilled with young glacial deposits 
Explanations as in Fig. 4. 
Uskok Kubnicy, fragment profilu GT 8. Dyslokacja o claasakterze Bagodnej fleksury w obrqbie ubwortjw 
dewonu. SkaQ w strefie pazyuskokowej y k a z u j q  czqsto osfrabionq odponlodd, sq fratwo usuwane. h k a P n e  
obniienie w podlozu czwartorzqdu wgrpelniorae anlodyini osadami glacjalnyn~i 
ObjaSnienia jak na fig. 4 
Fig. 9. The KuBnica Faulla, fragment of profile GT 9. Flexure within Devonian deposits 
Explanations as in Fig. 4 
Uskok KuBnicy, fragnaent profilu GT 9. Fleksura w obrqbie utwor6w dewonu 
ObjaSnienia jak na fig. 4 
Fig. 10. Fragilaenl of profile GT 18. Neotecionic phenoi~aena - young Quatenaav fault origined due to 
loading of Earth crust. Thickness increase of Pleistocene deposits on its downthrown side 
Explanations as in Fig. 4 
Fragment profilu GT 10. Przejaw neobekloniki - n~lody uskok czwarlorzqdowy powstab w wyniku obcip- 
ienia skorupy ziemskiej. Wzroslt miqiszodci osadtjw plejslocelau w skrzydle zraucolaym 
ObjaSnienia jak na fig. 4 
Fig. PI. The Kawia  Fault, fragment of profile PL 4. Dislocation of flexural type 
S - Silurian, K - Cretaceous, Q - Quatera~apy 
Uskok &mi, fragment profilu PE 4. Fleksuralny chasakter dyslokacji 
S - sylus, K - kreda, Q - cmar tonqd  
Fig. 12. The  Mawia Fault, frag~nent of profile GT 7A. Flexural bed dip increase - in tectonic zone local 
depression in the Quaternary basement infilled with young glacial deposits 
S - Silurian; other explanations as in Fig. 4 
Uskok Kaavvii, fragment profiiiu GT 7A. Flehaasaine zestromienie upad6w warstw - w srrefie aekeonicanej 
lokalne obniienie w podtoiu cmar tonqdu  ypellaiajp na%ode osady gilacjallae 
S - sylur; pozostale objadnienia jak na fig. 4 
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Tectonic studies of Southern Baltic Sea, on Precambrian Platform area, indicated 
that mentioned faults were variaged, several times renewed (W. DadBez, 1989)- Part of 
them have their basis in Old-Paleozoic structural complex. Their considerable part 
resulted from synorogenic Merqnian movements. M e r  Carboniferous intensive 
sub-Herqnian uplifting movements have acted on the h b a  Elevation (R, Dadlez, 
1989). 

Authors studies proved that position of the Upper Cretaceous extent depended on 
next phase of tectonic movements, which maximum took place on the turn of Creta- 
ceous and Tertiary. These movements acted after deposition of the Upper Cretaceous 
cover. The Laramide faults with NW-SE strike were noted from marginal part of the 
Precambrian Platform, especially they were frequent nearby Bornholm and involved 
formation of the Christianso and Bornholm horsts. 

During h r a m i d e  movements parts of faults were renewed in eastern regions of 
the Southern Baltic. Similar opinion could be regarded to the hrnowiec  Fault and 
- particularly - to the Kanvia and Kuinica ones. The iarnowiec Fault, in its initial 
part meridional, transformed northward to NW-SE direction, similar to Laramide 
network. Supposed renewing of this fault during Laramide Phase, with constant 
uplihing of the Leba - karnowiec Block and lowering tendency of western limb of 
the Baltic Syneclise, could explain such significant southward retreat of extent of 
Upper Cretaceous deposits on the k b a  EBevation area. Bt also could explain their 
considerable expansion northward on eastern, downthrown side of this dislocation 
zone. 

The iarnowiec Fault, due to diminishing of resistance of nearby rocks, activated 
exaration of ice-sheet and caused complete removing of Crctaccous and Jurassic rocks 
from its surroundings, Triassic deposits occurred there under thick Quaternany cover. 

Author studies indicated undoubtrul activity of meridional faults such as: Kawia 
(Figs 11-12) and Kuknica (Figs 4, 5, 7,8,9)  faults, also after deposition of the Upper 
Cretaceous. Effects of this activity were good visible on area of the Gotland Basin 
sheet. Both dislocations had flexural character, with lowered eastern sides (Figs 5 4 ,  
11). Thickness increase of the Upper Cretaceous and distinct shifting of its limit 
northward on eastern side of the Kugnica Fault (Figs 4,5) were ctearly marked. Own 
author studies documented also change of orientations of Kuinica and Kawia faults, 
from initially meridional to NW-SE in their nnorthern parts (Fig. 5). 

Sings of neotectonics were visible in northern part of the Gotland Basin sheet. 
Small active, also during Quaternany, faults were foun~d there (Fig. IO), resulted 
probably due to isostatic relievering of Earth crust. 

The prolonged processes of denudation have influenced on final position of limit 
the Upper Cr"t"mou"qo"t~ They dominated on eastern area of the Southern 
Baltic during all PaPaeocene, Lower Eocene and Neogene. 
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Recent extent of the Upper Cretaceous deposies was determined by ice-sheet 
exaration, which has grooved several times the bottom of the Baltic Depression. 

Oddziat Geologii Mona 
Pafistwowego Insaytutu Geologicznego 
Sopot, ul. Pollla 62 
Received: 2.12.1991 
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NBWE DANE O G ~ R N F J  KREDZHE WE WSCHIBDNIEJ (CZQ~CI B a W K I I J  POLUDNIIOWEGO 

W trakcie prac geologiczno-kartograficznych dla Geol~~cazej  tlaapy &a BadyLz w skali 1:200 000, 
v k o n y a n y c h  we wschodaaiej czqSci Baltyku pdudnaiowego, poszenzolao zaaacznie stan znajomoSci budowy 
geologicznej podBo2.a cmartomqdu. S tab  siq to rnoiliwe dziqki skorelowaniu f i tkich badah sejsmoakusty- 
cznych (boomer) z profilanai otworaiw wiertnicaych. Og&eaaa, na obszane dw6cla arkuszy tej mapy (Puck i 
Basen Gotlandzki) y k o n a n o  6448 kam~ profili sejsmoakustycznych ii wykos;zlgrstano material badawcy z 
piqciu otwor6w wiertnicych, o lqcznej dtugoSci 1'98,O rn (fig. I). 

W graniach obszaru arkusza Basen Gotlandzki podtoie czwartorzqdu lwonzq osady g6rnego syluru 
( H l a s i e ) ,  g6rnej kredy (cenoman/turon), a t a k e  Bokaiinie g6rnego devvonu (fran). 

W granimch obszaru arkusza Puck pod czwarto~zqdem wystqpujq gibwnie osadyg6rnej kredy, a w czqSci 
pqlqdowej i osady dolnego tneciomqdu (gbmy eocesl - dolny oligocen). 

W o z p ~ e s t ~ e n i e n i e  osad6vv gdrnokredowych ku p&noq jest znacznie wiqksze od dotychczas przyjmo- 
wanego (fig. 2). Wystqpujq one w Nudniowo-zachodniej czqSci obszaru arklasza Puck na gBqb. 113-1'94 m 
p.p.m. (olw6r B 2-1/80), w mnocnej  czqSci strop pdoionyjest na glqb. 93 m p.p.w~. (otw6y: W 1/82 i B7/P). 
W otwonze B 8-1, zlokalizowanym w pdudniowej czqSci obszaru arkusza Basen Gotiandzki, utwory gairno- 
kredh~we wystqplqiq na glqb. 93,1-94,5 m p.p.m. i sq poddcielone przez wapienie franu. 

Bsady g6rnej kredy w otworach wiertniczych sq reprezentowane pnzez ciernnozielone piaski muliste, 
wapniste, ze znacznq domiesakq glaukonitu i rozproszonej drobnej miki (fig. 3). Czqsto sq wyrainie srnugo- 
wane materialem rnulistym o szaroczarnyna zabawieniu. Obficie spotyka siq t le zachowany detsytlas inocer- 
m6w. 

ha l iay  skiadu mineraitiw ciqikich wykazaly obecnoSE charakteystycznej asocjacji minerai6w siqikich, 
rtypowej dla osaddw g6rnok~dowych a: rejonu Chjapowa (wsclaodnia czc;SC wyniesienia Leby). W praibkach 
z otwor6w W 6/82 i B 8-1 vvystqpujq podwyiszone zawartoici epidolu (118,&23,5%), cyrkonu (6,3-11,9%) i 
dystenu (6,3-9,9%). 

Badania sejsnaoakustyczne a obszaru arkusza Basep Gotlandzki dowodzq, i e  szerokie rozpnzesrrzenienie 
ku p&nqosadbwg6rnokredowych jest wynikienl ozywienia w fazie laramijskiej starych stref Lekbonicznych. 
Szczegailnie dotyczy t o  tmech e u d n i k o ~ c h  uskok6w: Zarnowca, bwi  i Kuinicy. Uskoki &mi i Kuinicy 
majq charakter Weksuralny, s sbniionych skrzydlacla wscliodnich. SzczegBlnie dobnze widoczny jest, po 
wschodniej stronie uskoku Kuinicy, wzrost aniqiszoSci osad6w g6rl1okredoaaych, a Babe icla dalekie rozpnze- 
stneniewie ku p61nocy (Fig. 4-12). 

Pdnocnq granicq ~s tqpowan ia  osadbw g6rnoksedovcla okredliv ostateczaaie procesy d%ugotma#ej 
denudacji (paleocen - dolny eocen, neogen) oraz lodowcowa egzaracja. 


