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Beskrivelse

Kortlegning

Det geologiske kort over Djursiand er en sammen-
tegning af den systematiske kortlegning af fglgende
1:25.000 kortblade: 1314 I N@, 1314 I NV, 1315 II
N@, 1315 11 S@, 1315 L SV, 1315 I NV, 1315 1 S@,
1315 I SV, samt dele af kortbladene 1314 IV N@, 1314
ISV, 1415 LI SV, 1415 LII NV, 1415 IV SV, 1415 IV
NV, 13151 N@, 1315 IV NV.

Kortlegningen blev pabegyndt af Victor Madsen i 1892
og blev under skiftende ledelse afsluttet af Leif Aabo
Rasmussen og forfatterne i 1992. I det mellemliggende
periode har kortlegningen varet forestaet af Axel Jes-
sen, H. Wienberg Rasmussen, Erling Bondesen og Hen-
ner Bahnson. I kortlegningens sidste fase har desuden
geologerne Jgrgen Bojesen-Koefoed, Tibor Czako, Jens
Morten Hansen og Peter Roll Jakobsen assisteret ved
karteringen.

Kortets indhold

Det geologiske kort over Djursland viser den overflade-
nzre udbredelse af lithologiske enheder. De kvartere
enheder er angivet med hver sin farve, hvorimod de
praekvartere enheder fremstar hvidt med en annotation,
som angiver lithologi og geologisk tilknytning. Beskri-
velsen af alle kortets enheder fremgar i forenklet form
af signaturforklaringen.

Under signaturforklaringen findes to oversigtskort.
Kortet,“Processer og aldersforhold” viser den overord-
nede, regionale udbredelse af de glaciale aflejringer
henholdsvis tilknyttet N@&-is fremstgdet og S@-is frem-
stgdet i Sen Weichsel med angivelse af tilhgrende
isdynamiske retninger. De ekstramarginale flodslette-
aflejringer hidrgrende fra S@-isens stilstand ved den
(stjyske Opholdslinie er angivet med de tilknyttede
afstrgmsretninger. Endelig er de holocane, marine om-
rdder afgrenset ud fra forekomsten af skalfgrende af-
lejringer.

Det andet oversigtskort “Prakvarteroverflade” viser de
topografiske forhold og de prekvartere dannelser ved
basis af kvarteret. Fordeling af danien kalk, palaocant
ler og eocznt ler er optegnet som et simplificeret geo-
logiske kort over undergrunden.

P4 kortets nederste del findes tre geologisk tveerprofiler.
Det horisontale mélestoksforhold er 1:50.000 lige som
kortets malestok, mens hgjde — dybde mélestokken er

overhgjet 25 gange. Tvarprofilerne er tolket pa grund-
lag af oplysninger fra boringer i DGUSs boredatabase
ZEUS. Terrenets geologi i det geologiske tversnit er
en digital udplotning af det geologiske kort med per-
spektivisk fortegning. Denne kortoverflade dakker et
balte pa 1 km.

Det forste tvaersnit (A-B) gar over den sydlige del af
Tved halvgen fra Skgdshoved til Isgérd. Det andet tvaer-
snit (C—D) deekker et omrade tvers over Tirstrup Hede-
slette fra Handrup Strand til Tirstrup. Det tredie tveer-
snit (E-F) viser et udsnit diagonalt over Djursland fra
Fglle Strand i SV til Karleby Klint i N@.

I det sidstnavnte tvaersnit er hovedelementerne af Djurs-
lands geologiske opbygning representeret. Mod SV, i
den nordlige udlgber af Mols Bjerge komplekset, der
blev dannet ved S@-isens fremstgd, findes opskudte
istidsaflejringer. Foran bakkekomplekset findes smelte-
vandsaflejringerne, som danner Tirstrup Hedeslette.
Nord for hedesletten er landskabet opbygget af udstrakte
glaciale aflejringer afsat af N@-isen. Dette norddjurske
landskab gennemskzres af Kolindsund, hvori de holo-
cene, marine aflejringer er afsat.

De kvartere aflejringer er afsat pd den prakvartere
overtlade, der mod syd bestar af paleocant ler og mod
nord bestdr af danien kalk, som er blottet ved Karleby
Klint.

Geologisk ramme

Djursland er beliggende i den gstlige del af det Dansk-
Norske Indsynkningsbasin, hvor sedimentationen har
pagdet gennem flere hundrede millioner ar. Djursland
ligger tet mod kanten af det Fenno-Skandiske Grund-
fjeldskjold, der begrenses af den store gennemgaende
Sorgenfrei-Tornquist Forkastningszone, hvor Grené-
Helsingborg Forkastningen netop stryger under den
nordgstligste del af Djursland (H&kansson & Pedersen
1992).

De @ldste, kendte aflejringer under Djursland er fra
@vre Silur (ca. 350 mill. ar), og de er truffet i en dybde
af ca. 5 km i dybdeboringen ved Rgnde (Rasmussen et
al. 1971). De ®ldste aflejringer, som er blottet pa Djurs-
land, er kalksten af danien alder (ca. 60 mill. &r), og det
findes ved Sangstrup og Karleby klinter (@ddum 1926,
Thomsen 1973, 1976). Kalken danner tillige den flade
grund ud for kysten ved Fornas. Kalkoverfladen under
det nordlige Djursland er beliggende fra kote O til om-
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kring kote —10 m, og den er gennemsat af ®ldre, nu
begravede dale, med bundkote ned til -40 m. Kalk-
overfladen hzlder svagt mod SV. Ovenpa kalkoverfla-
den er aflejringer af palezocant og eocent mergel og
ler bevaret under den sydlige del af Djursland. Disse
tertizre aflejringer traeder i dagen ved de store udskrid-
ninger ner Rugard (Gronwall & Harder 1907), pa Jern-
hatten, i det staerkt kuperede terren ved Ommestrup
samt i mindre partier pa det vestlige Mols (Gry 1935).
Langs kysten af det vestlige Helgenzs findes eocant
ler med vulkanske askelag (Andersen 1937).
Aflejringer fra Eocen og frem til Kvarter findes ikke
bevaret i Djursland omradet.

De ®ldste kvartere aflejringer pa Djursland er en serie
moraneler og -sand, mellemlejret af smeltevandssand
af Saale alder. De optreder ved basis af kvarteret pa
det nordlige Djursland. Lagene treeder frem i dagen ved
Gjerrild Klint, hvor de er pavirket af senere isover-
skridelser i Weichsel (Ziiricho 1990, Larsen & Kronborg
1994). Ved Rugaard er der fundet marine interglaciale
aflejringer, som henfgres til Holstein (Kronborg &
Knudsen 1985).

De dominerende geologiske elementer og hele land-
skabets udformning pa Djursland dannedes i Weichsel,
som indledtes for ca. 110.000 &r siden. I den nordvest-
lige del af Djursland findes lag af mere end 20 meters
meagtighed, som har indslag af Tidlig og Mellem Weich-
sel marine aflejringer (Bahnson 1984).

For ca. 70.000 ar siden blev Djursland overskredet af
Det Gammelbaltiske Isfremstgd, hvorved der blev af-
sat en moreneaflejring, der er rig pa blokke fra det bal-
tiske omrade. Denne moraneaflejring optreder ved
Gjerrild Klint og enkelte mindre lokaliteter pd Nord-
djursland (Larsen & Kronborg 1994).

Forst i Sen Weichsel for omkring 18.000 ar siden blev
Djursland overskredet af N@-isen under dennes frem-
rykning mod Hovedopholdslinien i Midtjylland. Denne
isoverskridelse udformede landskaberne pa Nord-
djursland, fgrst ved at afsette store maegtigheder af
smeltevandssand og -grus foran isen. Disse aflejringer
udvindes i dag i grusgravene omkring Glesborg. Siden
aflejredes ved sélen af isen en 3 til 5 m tyk till, som
dakker store omrader nord for Tirstrup Hedeslette.
Under isens fremskriden blev bakkepartierne i Fjeld
Skov oppresset. De buede parallelbakker viser tydeligt

et istryk fra N@ mod SV. Under isens tilbagesmeltning
dannes det store drumlin-felt ved Allelev. Drumlin bak-
kerne opbygges af kalkmorzne, idet isen ved erosion i
undergrunden har medfgrt store maengder af kalk-
materiale fra omradet nord for Grena.

Den sidste isoverskridelse af Djursland skete for om-
kring 14.000 ar siden, da den Ungbaltiske Is ndede frem
til den @stjyske Israndslinie. Denne israndslinie er pa
Djursland sammenfaldende med den sydlige begrens-
ning af Tirstrup Hedeslette (Harder 1908). Tirstrup
Hedeslette og Skramsg¢ Plantage er en sandur, hvor
smeltevandet fra den Ungbaltiske Is strgmmede fra gst
og sydgst ud mod sit aflgb gennem mundingen af Ran-
ders Fjord (Petersen & Rasmussen 1987).

Mols Bjerge er et randmor@nelandskab dannet i det
interlobate omrade mellem istungerne, som har udfyldt
Kalg Vig og Ebeltoft Vig (Rasmussen 1977). I rand-
moranestrgget er talrige skiver af ®ldre glacialt mate-
riale og tertiert ler skudt op af S@-isen. Disse er vel-
blottede i kystprofilet ved Molshoved (Thamdrup 1970).
Her optreder ogsa en tyk sekvens af issgaflejringer,
der er afsat i en stgrre indsg, som muligvis har dekket
et stort omrade af Kattegat (Houmark-Nielsen 1987).
Mod afslutningen af istiden for 10.000 ar siden modifi-
ceres landskabet ved vandlgbserosion, hvorved dale
uddybes og lokale sgbassiner opstod.

I Tidlig Atlantikum for ca. 7.000 ar siden oversvgm-
mede havet de lavereliggende dale. Det stgrste marine
aflejringssystem er Kolindsund og Korup Sg, som
strekker sig gst - vest gennem det centrale Djursland,
og aflejringerne skete i perioden frem til for ca. 3.000
ar siden (Jessen 1920, Petersen 1993).

I slutningen af Holocan afsettes i kystomraderne
strandvoldsystemer. De stgrste af disse er Hevring Hede,
Fjellerup Strand, mundingen af Kolind Sund ved Grena,
Glatved, Driby og Boeslum Strande, Gésehage, Ahl
Plantage, Begstrup Vig, Skgdshoved og Dejret @hoved.
I sgbassinernes lagserier er vegetationsudvikiingen vel-
dokumenteret (Andersen 1984, Aaby 1985). Skov-
udviklingen kan fglges fra tidlig Holoczn og frem til
nutiden. Arealmassigt dominerer dannelsen af tgrve-
moser frem mod slutningen af Holoczn, hvor de bre-
der sig ud over de tidligere marine omrader.

Sandflugt is@r pa den nordlige del af Djursland har fun-
det sted siden jernalderen (Bahnson 1973).



Description

The mapping

The geological map of Djursland is the result of the
systematic mapping of the following 1:25,000 map
sheets: 1314 INE, 1314 INW, 13151 NE, 131511 SE,
1315 11 SW, 1315 I NW, 13151 SE, 13151 SW. The
map also includes parts of the maps 1314 IV NE, 1314
ISW, 1415 II SW, 1415 TIINW, 14151V SW, 14151V
NW, 1315 I NE, 1315 IV NW. The mapping was
initiated by Victor Madsen in 1892 and was completed
by the authors in 1992. In the intervening years the
mapping was conducted by Axel Jessen, H. Wienberg
Rasmussen, Erling Bondesen, Henner Bahnson and Leif
Aabo Rasmussen. In recent years Jgrgen Bojesen-Koe-
foed, Tibor Czako, Jens Morten Hansen and Peter Roll
Jakobsen also assisted in mapping this region.

The content of the map

The geological map of Djursland displays the distribu-
tion of the surficial deposits and the outcropping
lithological units. The Quaternary geology is indicated
by colours, and the Pre-Quaternary outcrops by white
areas with annotation that specifies the individual
stratigraphic units.

Under the legend, two key maps show the regional
stratigraphic division of Quaternary deposits and the
geology of the Pre-Quaternary surface. The map entitled
“Processes and stratigraphy” shows the main distribu-
tion of glacial deposits related to the NE and SE ice-
advances in the Late Weichselian with an indication of
their glacio-dynamic directions. The extramarginal
outwash deposits from the East Jutlandic Stationary
Line are indicated, together with palaeocurrent direc-
tions. Finally, the Holocene marine areas are shown.
The map of the Pre-Quaternary topography gives the
depth to the base of the Quaternary deposits. The distri-
bution of the Danian limestone and Palaeocene and
Eoce-ne clay is given in the form of a simplified
geological map of the Pre-Quaternary surface.

In the lower part of the map sheet, three geological cross
sections are displayed (horizontal scale 1:50,000;
vertical exaggeration 25 times). The cross sections are
constructed on the basis of data from the ZEUS data-
base in the Well Record Archive. The cross sections
are supplemented with a digital terrain model displaying
the geology of the surface.

The first cross section (A-B) runs over the southern
part of the Tved peninsula from Skgdshoved to Isgérd.
The second cross section (C-D) spans the Tirstrup
outwash plain from Handrup Strand to Tirstrup. The
third cross section (E-F) shows a representative seg-
ment of the Djursland peninsula from the Fglle Strand
in the SW to the NE coast at Karleby Klint.

Geological setting

Djursland is situated in the eastern part of the Danish-
Norwegian Basin close to the border of the Fenno-
Scandian Basement (the Sorgenfrei-Tornquist Fault
Zone), where the Grend-Helsingborg fault segment
strikes across the north-eastern part of the Djursland
peninsula (Hkansson & Pedersen 1992). The oldest
deposits found in the subsurface of Djursland are Upper
Silurian shales intruded by basalts, as obseved in cores
from a c. 5 km deep well at Rgnde (Rasmussen et al.
1971). The oldest outcrops on Djursland are limestones
of Danian age (c. 60 Ma) which occur along the cliff
sections at Sangstrup and Karleby (3dum 1926, Thom-
sen 1973, 1976). These limestones form the sea bed off
the coast at Fornzs.

In the northern part of Djursland, the top surface of the
limestone is situated between 0 and —10 m below sea
level. This limestone surface is dissected by fossil
valleys, about 40 m deep, which are buried by Quater-
nary deposits. The limestone surface dips slightly
towards the southwest and is overlain in the southern
part of Djursland by Palacocene and Eocene marls and
clays. These Tertiary deposits crop out at the large land-
slides near Rugéard (Grénwall & Harder 1907), at Jern-
hatten, around Ommestrup, and in smaller areas in
western Mols (Gry 1935). Eocene clays with interbed-
ded volcanic ash layers are found along the west coast
of Helgen®s (Andersen 1937).

The oldest Quaternary deposits of Djursland consist of
a series of clayey and sandy tills intercalated with
meltwater sand of Saalian age. These deposits occur in
dislocated rafts at Gjerrild Klint (Ziiricho 1990, Larsen
& Kronborg 1994). Marine interglacial deposits of
Holsteinian age are found at Rugard (Kronborg & Knud-
sen 1985).

The dominant geological elements of the landscape
were formed during the Weichselian. In the northern
part of Djursland, glaciomarine deposits of Early to
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Middle Wichselian age occur (Bahnson 1984). About
70,000 years ago, a glacial advance with erratics of
Baltic provenance transgressed the Djursland region
(Larsen & Kronborg 1994). However, the main glacia-
tion of the region occurred in the Late Weichselian,
initiated by the advance from the NE which reached
the Main Stationary Line in central Jutland. This ice
advance formed the landscape in northern Djursland
first by the deposition of more than 20 m of proglacial
meltwater deposits covered by a 5 m thick till.
Composite ridges were formed in the Feld Skov area,
indicating an ice movement from NE to SW. During
the regression of the NE-ice, the drumlin field at Alle-
lev was formed. The till draping the drumlins contains
a high proportion of limestones derived from the Danian
limestone outcrops north of Grena.

The last ice transgression of Djursland and the forma-
tion of the East Jutlandic Stationary Line occurred about
14,000 years ago. During this glaciodynamic event, the
Tirstrup outwash plain was deposited by meltwater
streams trending from east to west and north-west with
a drainage through Randers Fjord (Harder 1908, Peter-
sen & Rasmussen 1987).

Mols Bjerge is a push moraine landscape formed in the
interlobate area between the glacial tongues which
occupied Kalg Vig and Ebeltoft Vig (Rasmussen 1977).
The moraine contains rafts of older glacial material and

Tertiary clay dislocated by the ice from the south-east.
The glaciotectonic structures are exposed along the cliff
section of Mols Hoved (Thamdrup 1970). A sequence
of glaciolacustrine sediments indicates a larger lake
system which probably extended out into the former
Kattegat area (Houmark-Nielsen 1987).

At the end of the Ice Age (10,000 years ago), the land-
scape was modified by stream erosion which deepened
the valleys and formed smaller lakes. In the Early
Atlantic, around 7,000 years ago, the valley systems
were transgressed. Kolindsund and Korup S¢ formed
the largest sites of marine deposition up to about 3,000
years ago (Jessen 1920, Petersen 1993).

In the final part of the Holocene large beach ridge sy-
stems were formed along the coasts. From north to south
there are: Hevring Hede, Fjellerup Strand, the mouth
of Kolind Sund at Gren4, Glatved, Draby and Boeslum
Strande, Gasehage, Ahl Plantage, Begstrup Vig, Skgds-
hoved, and Dejret @hoved.

In the lakes, the vegetation history is well documented
and the development of forest can be followed from
the Early Holocene until the present day(Andersen
1984, Aaby 1985). In the former marine fjord and sound,
peat bogs were widely developed towards the end of
the Holocene.

Since the Iron Age, the northern part of Djursland has
been influenced by aeolian deposition (Bahnson 1973).
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Skanse

Pa Djursland treeder de praekvartere bjergarter frem pa den nordgstlige del i form af
Danien kalk, og pa den sydlige del som paleocane og eocene lerbjergarter stedvis
med vulkanske askelag. Dette afspejler en generelt sydvest heldende Preekvarter
overflade. Klinter med Danien kalk findes nord for Grena pa lokaliteterne Fornas,
Z Sangstrup og Karleby Klinter. Mergel og plastisk ler treder i dagen pa Jernhatten, i
& Drity ot o bakkedragene syd for Merke, pa Skgdshoved samt ved @rby pa Helgenzs.
DI 8 De kvartare aflejringer bestar af glacigene sedimenter fra Sen Pleistocen og af holocane
terrestiske, lakustrine og marine aflejringer.
Glacialgeologisk opdeles Djursland i tre regioner: Den nordlige Djursland region, den
sydlige Mols region og det mellemliggende Tirstrup Hedeslette system.
Den nordlige Djursland region domineres af glaciale aflejringer fra isfremstgdet i
Weichsel, der ndede Hovedopholdslinien i Midtjylland. Mols regionen mod syd er
domineret af aflejringer fra isfremstgdet fra syd og sydest, det sakaldte Ungbaltiske
isfremstgd, som ndede den @stjyske Israndslinie. Mols regionen er en fremtradende
del af dette israndssystem. Stedvis overprages her tidligere glaciale aflejringer og
strukturer dannet under N@-isens fremstgd. Den tredie region udggres af et gst-
vestgdende balte bestdende af Tirstrup Hedeslettes ekstramarginale aflejringer knyttet
til hovedafsmeltningen fra den @stjyske Israndslinie med en generel afstrgmning mod
vest og nordvest.
De glaciale aflejringer i den nordlige Djursland region bestar af et morenedakke, der
overlejrer en sekvens af smeltevandssand og -grus. Typiske lokaliteter for denne sekvens
er grusgravene ved Glesborg. Lengst mod vest forekommer et parallel-rygget landskab
) i Fjeld Skov, nord for Pindstrup. Mod gst danner omradet ved Allelev et markant
drumlin-felt, hvori moreneaflejringer rige pa kalk optreder. De kalkrige moraneaflejringer
afspejler erosionen af det hgjtliggende kalkomrade mod nordgst, hvorover der kun
findes et tyndt dekke af morenemateriale. De to n@vnte omrader er typiske
geomorfologiske landskaber dannet af N@-isen.
Mols regionen mod syd bestar af et sammensat system af bakker, der opbygges af
issgaflejringer, smeltevandssand og morzneler og -sand. Talrige flager af @ldre glaciale
og prakvartere aflejringer er skudt op i bakkeryggene og indgar som uregelmassige
partier i randmor&nen.
Mols regionen begranses mod nord af Tirstrup Hedeslette. Dette smeltevandssystem
er aflejret samtidig med dannelsen af randmor@nerne, der opbygger Mols Bjerge.
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Description

On the peninsula of Djursland, outcrops of Pre-Quaternary deposits occur to the

northeast and south as the lower Tertiary Danian limestone and the Paleocene-Eocene

marl and plastic clay deposits respectively.

The Quaternary deposits constitute glacigene sediments of Late Pleistocene age and
marine, lacustrine and aeolian deposits of Holocene age.
In a glacial geological context, Djursland can be subdivided into a northern and a

southern region, the latter composed of two elements, each region dominated by deposits

and structures related to two separate glaciodynamic events in the Late Weichselian.
In the northern region, features related to the ice advance from the northeast prevail.

This ice advance terminated at the Main Stationary Line in the central part of Jylland.
The glacial deposits consist of a coarsening-upwards sequence of proglacial meltwater

clastics overlain by a till. In the western part of the region, a composite ridge system

forms the landscape in Fjeld Skov north of Pindstrup, and in the eastern part a drumlin

field is represented at Allelev, both systems documenting ice movement from the

northeast. The till in the Allelev drumlin field is rich in limestone clasts, reflecting
erosion of the outcropping Danian limestone north of Grena.
The southern region constitutes a large scale kinetostratigraphic complex with an
outwash plain to the north coupled with an ice-pushed system to the south formed

during the Young Baltic ice advance from the south and southeast. The glaciodynamic
deposits and deformations of this event superpose the features formed during the NE-
ice advance. The ice-push system and the extramarginal deposits form the hilly landscape
of Mols Bjerge. The outwash plain known as the Tirstrup Hedeslette consists of coarse

clastic material in the proximal part to the east; the sandy meltwater deposits fine
towards the distal part in the northwest. A kettle hole landscape occurs to the south

where the lakes Djeso, Langsg and Stubbe Sp form prominent elements in this interlobate

part of the sandur system.

Incised valleys were formed in Late Glacial to early Holocene times during lowstand
of sea level. During the Early Atlantic eustatic rise the valleys were transgressed and
marine deposition took place in the Kolindsund system. During the latest isostatic rise,
the marine forelands were formed and a simplified coast developed facing Kattegat to

the north and east. At the southern peninsula tip of the Mols, spits and beach ridges
have developed. Subsequent to the closing of the fjord systems, peat bogs developed

on the marine plains as seen in the Kolindsund area at Findstrup.

Depressions in the glacial landscape accumulated fresh water fine grained clastics and

bog deposits throughout the Holocene.

Aeolian deposits occur in the northern part of Djursland, in the coastal areas and on

the Tirstrup Hedeslette. The coversand on the sandur were probably formed shortly

after the retreat of the ice, whereas the dunes in the northern part of Djursland partly

formed after the Iron Age.
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Kortet viser de overfladen®re dannelser, der fortrinsvis er af kvarter alder,
pa Djursland. Aflejringer fra Kridt og Tertier kan ses i klinter, og de er
markerede pa kortet. Pa grundlag af jordarternes fordeling, lanskabsformerne,
boringsoplysninger, tektoniske iagttagelser og malinger af strgmnings-
retninger i smeltevandssedimenter gives en oversigt over omradets udvik-
ling i sidste istid.

The map shows the surficial sediments of Djursland. Cretaceous and Tertiary
strata crop out in cliffs and are displayed on the map. An overview of the
development of the area during the Weichselian glaciation is presented in
the text and on index maps.






