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1. Introduction

Thefocusof our researchis on the structure of Phanerozoisedimentarycoverin the transition
zone from the Precambrianto Palaeozoiglatform in the southern Baltic SeaSeausing new

geophysicatiata.

ThesouthernBalticSeaareaislocatedin the transitionzonebetweenthe Fennoscandiashield
as part of the East EuropeanCraton (EEC)and the West EuropeanPlatform This area is
characterisedoy a mosaicof variousgeologicalblocksseparatedby severalfault zonesformed
throughout the Phanerozoic The most prominent tectonic feature is the NW-SEtrending
SorgenfreiTornquistZone,crossingthe southernBalticSeaareabetween Scanian Swedenand
Pomeranian Poland(Pharaoh,1999.

In March2016the “BalTet cruisetook placewith the GermanR/V Maria S Merianin the Baltic
Sea(cruiseMSM52). Duringthe cruisethe new multi-channelseismicdata (MCS)wvasacquired

In additionhydroacoustiand gravitydatawere collectedalongthe sameprofiles
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Fig 1 Seismigrofilesacquiredduringthe MSM52 BalTecruise,the WARROBSorofile andselectedpreviousstudies DEKORPQ
(Meissnerand Krawczyk1999, BABEIBABEM orkingGroup,1993, onshoreLT7 profile (Dadlez22000 and onshorePolandSPAN
survey(Mazuret al. 2017). Inset showslocation of the BalTecgprofiles at the backgroundof the tectonic map (after Mazur et al.
2016andMazuret al. 2020 showingmaintectonicfeatures TTZ TeisseyrelornquistZzone,STZ Sorgenfrei TornquistZone



2. Geological setting
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Fig 2 Structuralmap modified from severalsourcesincluding Vejbaeket al. (1994), Schliteret al. (1998, Sopherand Juhlin(2013),

Sopheret al. (2016, Al Hseinatand Hilbscher(2017), Poulseret al. (2017), Seidelet al. (2018).
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3. Data sources MSM52

.

RV Maria S. Merian - cruise MSM52 BalTec
BalTec

01-8.03.2016

U MSM52 BalTEC data:

A 3500 km of multichannel seismic da#850km in the Polish
economic sector

A 7000 km gravitylata—along the ship track

o

Wide-angle data from 15 OBS along 220 km long profile crossing TTZ

A 6000 km parametric sediment profiler (Parasound)

U Open source gravity dataSandwell and Smith v. 24.8dfipps Institution of
OceanographyJniversity of California

U Reducedo-Pole (RTP) magnetic data



3. Data sources
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Fig.3 Map of the freeair gravity anomalies acquiratliringthe profiles of theMSM52BalTecruise. The map is drawn up to a
distance o6 km from the ship tracks. The map is based on a 1x%)(armutes gridinset showshe BalTearuise profiles with
useful gravity measurements are sholilbscher et al., 2017).
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Fig 4 Reflectionseismigrofilesof BalTeacruise(HUbscheet al., 2017- modified).
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4. Geophysical data processing

Thefirst stepin analysisof potential field data wasintegration of marine gravity with a regional
gravity dataset The result was a coherent gravity grid, which was used for further advanced

processinginvolvingcalculationof transformationsandderivatives
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Fig 5 Merged marine ship track and regional gravity data with resolution 1731730 m. The coordinate system used is
WGS 1984 UTM_Zone33N that is basedon the WGS 1984 datum, WGS 1984 spheroidand the TransverseéMercator projection
with 15°Easa centralmeridian



4. Geophysical data processing

We also included a regional magnetic grid in the advanced processing
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Fig 6 Reducedo-Polemagneticdata with resolution871x871 m. The coordinatesystemusedis WGS 1984 UTM_Zone33N that is
basedon the WGS 1984 datum, WGS 1984 spheroid and the TransverseMercator projection with 15°E as a central meridian



4. Qualitative Analysis

Filters and derivatives of gravity anthgnetic data were applied qualitativeanalysis and

interpretation of the structuraklements throughout the area.
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Fig. 7Structural elements overlaid dhe Total Horizontal Derivative (THBf)the mergedgravity data.
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Fig. 7Structural elements overlaid dhe First Vertical Derivative (1VDj the mergedgravity data.

56°N

54°N



4. Qualitative Analysis

12°E 16°E 20°E
1 1 1

56°N

54°N

‘0 25 50 75 100
- km

—— Normal Fault Undifferentiated Fault —A— High Angle Reverse Fault I:‘ Couitries

U 1
16°E 20°E

Fig. 8Structural elements overlaid dhe Total Horizontal Derivative (THBf)the Reduceeto-Pole magnetic data.
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Fig. 9Structural elements overlaid dhe First Vertical Derivative (1VD) the Reducedo-Pole magnetic data.



5. Two-dimensional modelalong WARR profile

Preliminary 2D model were producedalongthe WARRprofile to verify compatibility of the
seismicmodel with potential fields The first model (Fig 11) was built on the basisof three
grids with resolution 1500«<1500m: base Permian,top basementand MOHO extracted from
regional grids by Maystrenkoand ScheckWenderoth (2013. The geometry of the next three
models(Fig 12-14) is derivedfrom the refraction data (see Wojcik et al. 2020, EGL2020-7394,
GD1.2/SM4.8/TSL1.4). Densitiesin these models were derived from seismicvelocities using
Brocher(2005 formula
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5. Two-dimensional modelalong WARR profile
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Fig 11 Two-dimensionalgravity forward modelalongthe WARRprofile — versionl. Upperpanelshowsgravitydata. Dotted and solid black
lines signify observedand modelled gravity data, respectively Lower panel showsan initial model Abbreviationsmeans D- densitiesin
g/cm®, VE- vertical exaggerationsBasePermian,top basementand Moho horizonsextracted from regional grids by Maystrenkoand

Schek-Wenderoth(2013).
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Fig 12 Two-dimensionalgravity forward modelalongthe WARRprofile — version2. Upperpanelshowsgravitydata. Dotted and solid black
lines signify observedand modelled gravity data, respectively Lower panel showsan initial model Abbreviationsmeans D- densitiesin
g/cm?, VE- vertical exaggerationsBasePermian,top basementand Moho horizonsextracted from regional grids by Maystrenkoand
Sche&-Wenderoth(2013.
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Fig 13 Two-dimensionalgravity forward modelalongthe WARRprofile — version3. Upperpanelshowsgravitydata. Dotted and solid black
lines signify observedand modelled gravity data, respectively Lower panel showsan initial model Abbreviationsmeans D- densitiesin
g/cm?, VE- vertical exaggerationsBasePermian,top basementand Moho horizonsextracted from regional grids by Maystrenkoand

Sche&-Wenderoth(2013.
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Fig 14 Two-dimensionalgravity forward modelalongthe WARRprofile — version4. Upperpanelshowsgravitydata. Dotted and solid black
lines signify observedand modelled gravity data, respectively Lower panel showsan initial model Abbreviationsmeans D- densitiesin
g/cm?, VE- vertical exaggerationsBasePermian,top basementand Moho horizonsextracted from regional grids by Maystrenkoand

Sche&-Wenderoth(2013.




6. Further Work

1. 2-D forward modelling using:

A satellite and marine gravity data and Baltec seismic reflection profiles
2. 3-D inverse modelling:

A top crystalline basement

A crustal structure down to MOHO

3. Testing the capability of marine vs satellite gravity to reflect the geometry of shallow
tectonic structures
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