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Bolbro- Preliminary geological interpretations Peter Sandersen, GEL

1 Geomorphology
The Bolbrestudy area is located dthie Late Weichseliafiinglev outwash plain in the southern parthiftland Figure
1), butsmallparts of the study areaarelocatedon glacial landscape remnants of pi#eichselian agecalledd K A f €
A af | Th&Tnglay outwash plaisdominated by meltwater sandThe outwastplain surfacehas a gentle slope
from east to west (se€&igure2).

Figurel: Morphological mapSudy areamarked with dashed blagkolygm and is primarily located omautwash plain from the
last glaciation (Weichsign) with the ice margirfMain Stationary Lineblue hatched lineapprox. 10 km to the east (GEUS, 2018).

The main stationary linef the Late Weichséhnice sheetslocated arour 10 km east of thetudyarea,representing
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southeast (1817 kyr BP) also drained meltwater through ttedy area but did not reach as far we@itloumark

Nielsen, 2005).

Inthe northernpart, on the hill islandthe elevation reacks50m a.s.l, and from the rim othe hill island towards the
outwash plain therds a relatively steep dropf 5-10 m.Elevations of the hills island indicate two plate&us upper
plateau wit elevations aroun&0m, a middle plateau close &evation40 mbeforethe transition to the outwash
plain. Thegeneraleastwest slopeon the outwash plain in the study area isoand 10 m-from elevation 35m in east
to elevation 25 m inwest, seerigure2. The small streams in the area are addmwn onFigure2. Most of the streams
follow the dip in terrairslopetowards westsouthwest.The hill island remnanist the southern boundarnshow
elevatiors up to approx. 40 m.



Figure2. Digital elevation modéhighest elevations: browred, lowest: blug Blue dashed lines represent the smallatneand
channeldn the areaThe ed line indcates two possible plateaus on the hill island

Figure3. Soil types in the uppermost metdakobsen et al. 2011). Brown colours: Tills; Red: Meltwater €aadge Outwash
sandggravel Green: Postglacial freshwater deposits.

A map of the sil types in the uppermost metds shavn onFigure3. Outwash deposits (primarily sands) are the
dominant soils inthe study area, but to the norttin the highesiparts of the terrain, occurrenced olay till andolder
meltwater sand depositsare found. Meltwater sands are found at the lower hill island plate@acurrences of
postglacial freshwater deposits can be found locilppographic lows




2 Geophysical data and boreholes

Three typef geophysical data have been collected in anound the study areaHigured):
a. Tow-TEM data (tTEM) shown as red points
b. SkyTEM data (airborne Transient Electro Magnetic method) skasywarple points
c. MEP data (Multi Electrode Profiling) shoasgreen riangleglines
d. The geological data comprise boreholes from the Jupiter datafidaek point3.
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Figure4. BoreholegJupiter and GRUM®@)d geophysical datasets in the aré@gend is shown to the right.

Onlyapprox. 15 boreholes are drilled deeper than 25 metar®rmation from important stratigraphic boreholes at

Lagumkloster (west), Hellevaoshd Rgdekrdeast) anl Tinglev (south) haveeenused in the stratigraphic overview of
the areg see under Stratigraphy (3)



3 Stratigraphy

Based on boreholes within the study area, the deepest parts of the subswdaegriseMiocene sequenceof

marine clay and sandeep tectonic fault systems hawadstructuralimpact on the Miocene deposits in the region,
e.g.in the Tgnder Graben towards the south (Rasmussen, 20h@neareststratigraphicborehole (Hellevagdand
mapped faul lines are showrmn Figure5.
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and the Tgnder Grabdifrom Sanderseand Jgrgensen2016)

The Hellevad Borehole (DGl 160.1512is located 4 km east of the study area and describ®tiocene sequence of
sand and clay formations. The uppepre-Quaternarypart ofthe deposits in the study area areutbexpected tobe
represented by Miocene (miggsands and mica clays. Not many boreholes in the areagfimenation ofthe

Miocene deposiand theboundary between the Quaternary aque-Quaternarysedimentss notstraightforward to
mapfrom the geophysical data due to lack of resisiidbntrasts andgignificantgeologicaheterogeneity The
Miocenemarine clays havigypicallya high content of organic ntir.

The Quaternary successiabove consists aheltwater sand, meltwadr gravelclayey tillsand occurrences of
meltwater clay. Tie thickness of the Quaternary successiomterpreted to be thickerthan approx. 40 mGenerally,
the area has only a few deep boreholes, but still litteologicalinformation from the boreholes gives a good
impression of the sedimentary succession itelwell with the soil mapKigure3). Howeverthe very varying
Quaternary sedimenti depthmakes the interpretation with tTEM resistivities challenging.



4 Buried tunnel valleys

Figure6 below, shows the buried valleys mapped outside the study area. The buried valleys were formed as tunnel
valleys underneath the ice sheets, they are generally between 1 and 2 km wide and some of them have depths of
more than 100 m. As caretseen on the map, the valleys mostly have two @nefd orientations, one around-E
W/ENEWSW and the other aroundNW-SSEN-S(Sandersen and Jgrgensen, 2016)
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Figure6. Mapped buried valleys close to the study area (showh kldck hatched line). Legd for the map is
shown above%andersen & Jorgens&916) and orwww.buriedvalleys.dk

The infill of the mapped valley system to the north (Rib39) is dominated by clayey sedintantdl(and meltwater
clay) A continuation of this buried valley to the south has not been mapped (Sandersen and Jgrgensen, 2016).


http://www.buried-valleys.dk/

5 Geological interpretation of geophysical data

The tTEM cover is patchy and although the geologyrig waried, he data gives valuable informatiari the geological
setting. The SkyTENRta is locatedn the centralpart north of BedstedFigure4) and provide valuable information
The overlap makea comparisorof the two methodspossible MEP data are also includdut are less useful in the
interpretation, because the tTEM provides better resolution

Crosssectionsthrough the tTEM data and boreholes are shownFigure7, and a number of these pritds are shown
in thefollowing. SKyTEM data and MipRfiles are included on selected profiles.

Figure7. Crosssection overview. Profiles: Black lines, tTEM: red dots, SKkyTEM: purpMEBtE-RT): green lines, Boreholeskola
dots.

In the following preliminary interpretations haveeendoneon the representative crossectiors shownin Figure7
andon selected 2D resistivity mapBigure8).






