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Geology overview

. and

limestones (oldest)
* Eocene flysch

* Pliocene-Quaternary
marine sediments
(youngest)




Source: Placer et al., 2010

Structural geology of the area
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* Palaeogene: the platform

disintegrated, the area deepened and

a deep foreland basin was formed -
flysch formation

* Miocene-today: Istria-Friuli
underthrust zone

* Segmentation of the Adria microplate =
Padan and Adriatic part

e Underthrusting of the Padanian part
beneath the External Dinarides
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Fig. 5. Istria-Friuli Underthrust Zone. 1. Upper ductile horizon: flysch; 2. Platform carbonates; 3. Thrust faults: PE - Petrinje
Thrust Fault, KA — Kastelec Thrust Fault, SC — Socerb Thrust Fault, PN — Palmanova Thrust Fault (local Crni Kal Thrust Fault),
ZG - Zanigrad Thrust Fault, HR - Hrastovlje Thrust Fault, KU — Kubed Thrust Fault, GR - Grac¢is¢e Thrust Fault, SO - Socerga
Thrust Fault, BU - Buzet Thrust Fault, SI - Simon Thrust Fault; 4. Secondary thrust faults of the Strunjan Structure: SK - Sv. Kriz
Thrust Fault; 5. Thrust Front of External Dinarides: BJ — Buje Fault; 6. Strike-slipe fault; 7. Normal fault; 8. Ba - Buje Anticline;
9. S - Strunjan Structure, T - Tinjan Structure; 10. Izola Tectonic Window; 11. Fig. 6 - Fig. 6 — Synthetic profile Umag - Kozina
on Fig. 6; 12. Motorway.



Structural geology

Several thrust structures:

e Palmanova Thrust Fault
e central structural element

* Strunjan Structure
* Reverse thrust faults

* Folds in Strunjan

* Sv. Kriz / 1zola Thrust Fault

e Simon (interlayered) Thrusts
* |zola Anticline

Structures continue under the sea.
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Fig. 5. Istria-Friuli Underthru

Thrust Fault, KA — Kastelec THf

ZG - Zanigrad Thrust Fault, H
Thrust Fault, BU - Buzet Thrus
Thrust Fault; 5. Thrust Front o
9. S - Strunjan Structure, T -'
on Fig. 6; 12. Motorway.

Source: Placer et al., 2010
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Alveolinic-numulitic
limestone

* Qutcroping in the Izola Anticline

* Foraminiferal limestone (single-
celled organisms)

* Formed in the shallow sea
(Adriatic-Dinaric carbonate
platform)

 Paleocene-Eocene




Alveolinic-numulitic
limestone

e Karst features

 Antroncek cave
e Sv. Peter shaft and Izola shaft
e Submarine springs
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Eocene flysch

* Alternating layers of marlstones
and sandstones

* Sequences up to 500 m

e Formation:

* Orogenesis and formation of a
foreland basin = deep-sea
environment

e Sediment accumulation on
continental shelfs

e Gravitational mass flows

e Gravitational gradation of the
sediment

Source: parkstrunjan.si

laporovec
drobnozrnati pes¢enjak

grobozrnati peséenjak

1. Kopicenje flisnega sedimenta.
Accumulo di sedimenti di flysch.
Flysch sediment accumulation.

2. Podvodni plaz.
Frana sottomarina.
Underwater landslide

3. Sedimenti odloZeni na dno globokega mo
Sedimenti depositati sul fondale del mare p
Sediments deposited on the deep sea floor.
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Eocene flysch

* Flysch cliffs

e Strunjan cliff
80 m high
* Highest cliff in the Adriatic Sea

* Hazard - rockfall!
* After heavy rainfall
e Strong winds
* Erosion by the sea

* Temperature fluctuations = shrinking
and stretching of rocks = rock
breakdown

Don‘t synbathe under the Strunjan
Cliff! é%



Seabed sediments

Pliocene-Pleistocene Holocene
e Several 100 m thick * 0-24 m thick (3,2 m on average)
e Continental and marine sediments * Marine sediments with a lot of terrigene

component

Regression and transgression of the sea

 Earliest post-LGM transgressive deposits in
the Gulf of Trieste dated to 11,211-11,316
caI yr BP
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Petra Slavec: Anali;

rfologij kega dna sk
Naravoslovnotehniska fakulteta Univerze v Ljubljani, Oddelek 22 geologijo

Geomorphological forms -

Antropogenic:
* Luka Koper

k morja

e Town marinas

* Anchor and chain
marks
* shipwreck
o * Archeological
®  remains
* Sewer pipes

L

e Effects of mine

blasting
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Slika 14: DMR morskega dna.
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Legenda

B Luka Koper
- arhecloski ostank:
B cruge

P kanalizacijske cevi
B marine in manja pristaniéta
B resute

I odfis Rexa

I pomoli na stebrin

I posledice razstreljevanja min
B =zbitna

I sidranje doka v Ladjedelnici Izola
- sledi sider in verig

B umetno poglablieno dno

B veije cbmotje bo;

B ikolciséa

obalna knjja

Source: Slavec, 2012



Submarine sulphurous
springs

* 12 pockmarks - funnel-shaped
depressions in the seabed sediment

* Formed by brakish fluid (not as salty as
seawater but saltier than freshwater)

* Springs with warm (up to 31.2 °C)
and higly sulphidic water (up to 42
mg/L)

* Recharge from

e Karst plateau on the E or
 limestones on the S (Croatian side, Buje
Anticline)

* Sulphate reduction due to coal layers
in the Liburnian formation

e Ecosystems at the outflows
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o\ Quaternary sediments

hypothetical paths of groundwater m\
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deposits /-\
SW coal layers ‘

© .
e minor thrust fault
sea water & e major thrust fault
P fractures - increased permeability
roundwater flow
Quaternary — g
eaWoer S hydrogeological barrier - sediment
groundwater
mixing zone bedding in flysch
loose ; ;
e hydrogeological barrier - rock
D bedding in limestone - increased permeability
sulfur rich o coal - possible hydrogeological barrier
groundwater = and sulfur source

karst aquifer

Source: Susmelj et al., 2024



Take home message

Slovenian coast hides many interesting geological features.

Consider the:

* hazard under the flysch cliffs

e possible karst cavities in the limestone
* (sulphorous) groundwater

e ecosystems on the seafloor.

Take into account the opinion of geologists when carrying out construction
activities!
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