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Time table

9:00-20:00 FIELD TRIP

9:00-09:30  Start at 09:00 in back of the Hotel Pa., Drive to Jesenic.

09:30-14:00
14:00- 15:00
15:00-17:00
17:00-17:30
17:30-18:00
18:00- 19:00
19:00- 20:00

Visit of the Stara Sava museum and Acroni steel plant
Drive to Kranjska Gorfi)

Lunch beak

Drive to the Planica

Overview of the Geology of Julian AI.

Zelenci Springs (Sava River sprir.)

Drive back to Bled

Point 2- A short history of mining and smelting in Slovenia with an overview of smeltin
tradition in Jesenice

Text from(copy/paste) ¢, A 6 NS i 9 Impa&s/of tiherminimg andbsmelting activities to the environment
¢ Slovenian case studies. In: Mikel L. Sanet@auses and Effects of Heavy Metal pollution. New Yourk: NOVA
Sciencepublishers, 179 pp.

OVERVIEW

The mining and smelting tradition in Slovenia (Figure 1) has a long history. Some archaeological artifacts
FTAYRAY3IE 2F GKS YAyAy3 (2 Bdggest thaf minirdy Kral M@ smislihg dta2tefl ind ¢ NO |
Bronze Age. In the Iron Age periethallstadt period (800 300 B.C.) there have been numerous evidences of

iron mining and smelting (findings of molds, tools etc...). The land has been rich in iron ore and mining,
smelting and forgery have been wide sptedAlso the iron tools and armory from that region has been
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recognized in the Roman Empire after its quality and this province, called Noricum, has maintained
independence and the status hospitum publicum (friends of Rome) for the long period. After éipneofathe
Noricum and lllyricum provinces to the Roman Empire the beginning of the exploitation of lead and copper ore
has taken place.

The exploatation of the biggest ore deposits started in the middle ages. The main branch was the iron smelting.

The ae has been collected on the surface and inside small mining shafts. The known bigger mining operations
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smelting activities has increased diiaally. Also, the production of other metals, such as Pb, Zn, Hg, Cu and Sb,

has gained in its importance. The production reached peak between 1850 and 1900 when taking into account

the number of known mining pits. Especially Idrija mercury mine had that gmportance in the Habsburg

monarchy. At the peak of mercury production the mine contributed as much as 50% of the monarchy's annual
budget.

In the beginning of ébcentury many of operating mines and connected smelters have been closed down due

to small ore quantities and its low grade. Only the biggest ones have prevailed. The new, bdeshort

impulsion to the metal production has been the period of First WoYlar because of the lack of base metals

supply. Between both world wars almost all metal production in the territory of Slovenia has been halted,
SELISOALEE& | FGSNI MmdH U & -ZaAmide wds stit B bjedatang Ungl heenthof Saton a SOA O
World War the Idrija and Litija mines have been reopened.

After the arrival of communist regime after the end of Second World War the authorities put the great
emphasis of on the mineral prospection, but no new large metal deposits has been discoMegegception
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exceeded the mining capacity a lot of metal ore have been imported from other mines in Yugoslavia. In more

recent times due to smafrice of the metals on market and bigger environmental awareness all of the mines

and smelters have been closed. Nevertheless larger mines still have the capacity to be reopened because not

all of the resources have been exploitédom the times of Romaempire to present 49 different mines and 25
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Jesenice Steel Producing area

Jesenice is located on the NW part of Slovenia nearby Austrian border inside the Sava River valley between
Karavanke and Julian Alps mountain ranges (figure 1). Historical backgsopnesented according to the
Acroni Jesenice steel factory web page (http://www.acroni.si/si/index.php?cat_id=38) with additional
references where mentioned

Archaeological evidences indicate that iron smelting dated back to 1000 BC. The first docwhieit,
mentions iron smelters in this area, is Otenburg document from 1318. Extensive iron smelting activities are
reported from 14 century on. Industrial revolution in i”é)century forced small ironworks companies to unify

as Karniola industrial comparyY NI y 2a 1 | A Yy RKIE) Beldee® 41869 andr1822zQrd 1872 there has
been a big breakthrough as the process for producing ferromanganese in classical smelting furnaces has been
developed which give the KID worldwide reputation. At the end df géntury the cooperation with the
German ironworks extended the iron production widely. Another extension of production dates between 1937
and 1940 when the company produced 100.000 tons of steel annually. Extensions ware also in 1966, 1976 and
1987. Afterbreakup of Yugoslavia the company lost its markets and the production decreased. Since then the
production of steel increased drastically again. The company investments lead into 200.000 tons of annual steel
production in 1999. Today the Acroni steel fagtis second biggest producer of steel sheets in Europe and is

part of stateowned Industrial Metallurgical Holding (as in Ravne case).
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reports daily dust emissions of 48 tonsli&i71. Also about 270 tons of ash produced daily should be added. The
Jesenice ironworks has been recognized in that time for its red dust emissions. Between 1971 and 1987 the
company took partial remediation and modernization which decrease daily dussiemss The abandoning of

the SiemensMartins furnaces in 1987 decrease the daily emissions to 2 tons of dust and 950 kg &f SO

recent days the emissions from Jesenice steel plant are insignificant.

Point 3- THE ZGORNJESAVSKA VALLEY and KRANJSKA GORA

Sourcehttp://www.kranjska-gora.si

The municipality of Kranjska Gora is situated in the area of the Zgornjesavska valley, sometimes spelt
Gornjesavska dolina, and also known as Dolina, this is without doubtob the mostpicturesque Alpine
valleys Located at the far north east of Slovenia where the borders of Slovenia, Austria and Italy meet, the
valley is embraced on the north and south by the towering peaks of the Kravanke Mountains and the Julian
Alps. h the east its border runs just below the town of Jesenice where the valley opens up towards the
Radovljiska valley, extending in the west along the watestch between the Sava and thej&itivers, just

west of Ratece.

The Zgornjesavska valley enjaysAlpine climate withits long, snowabundant winters and shorter summers

with moderate temperatureg S &G SNI & 6AYyRa YR &adZFFAOASY:G NI Ay G2
usually stays in the valley for between four and five months, and thekett of snow usually covers the valley

for just around four monthsThe lowest daytime temperaturén January sometimes reache8 °C, while on

average it usually warms up during the day to just over freezing point. The averagerature in the hottest

summer monthsis 10°C in the morning, rising up to around A3 during the day.

In winter there arelarge differences between the sunny and shady slogabracing the valley. The sunny
slopes are ideal for trips and strolls in the beautiful sunshineeathié shady slopes keep the cold and help to
retain that snow blanket loved by all skiing enthusiasts.

Kranjska gora

Thehistory of Kranjska Goraeaches back to the second half of the 14th century when the inhabitants began

chopping down the forests to a larger extent, transforming them into farm land and pastures for sheep and

cattle. The area gained strategic significance during World War | thtgemilitary road across the 1611 m high

+NDOAS LI aa FNRY (GKS {F @l G2 {26 =zlftSea ol a O2yaidNHL
as a tourist region through the construction of the railroad and its first visitors. Somewhat laitgungking

and ski flying in Planica carried the name of the area and valley throughout the world. This encouraged a


http://www.kranjska-gora.si/

blossoming tourist activity in the Kranjska Gora region especially when the first cable cars were built on the
sides of the Vitranc at thengl of the fifties.

Point 4- Planica

w I { ®distinguished by its position alongside thieborder of Italy and Austria and Slovenia, for the main

road flows under the village bringing you across the Italian border and along Kanalski Valley (La Val Canale,
LGrteod hy GKS &a2dziKSNYy aARS 27F wl G§S6S53 thé Kighpedksa G 2 LI
of the Julian Alps. At the end of the valley, lies Tramarfrom which the first source of the Sava Dolinka, the

bl RAOF 21 GSNIftf Ff2ga 2dzi FNBY dzyRSNIt 2y OSo

The village has an expressed Alpine climate. Winters are long and cold, howsevavdurable position
alongside the foothills of the Karavanke forests and pastures offers visitors an abundant number of sunny days,
suitable for walking in the mountain forests and pastures.

wkiS6S YIydzaONRLIGA 6 SNB RA & OalfodiNSIRth ¢e@uyS ThRdriginaly &e T NB Y
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or Klagenfurt is one of the oldest written records in the Slovene language and thus an impddtmichl

recollection of the Slovene folk.

Planica is best known fame of the largest ski jumping hill in the worltlwas at Planica, that the first human
in history jumped over 100 m on skis, later also exceeding the 200 m distance. The Planicsesgaepare
the hill for new surprising results each yeBtanicais the cradle of skilying. Since 1934rowds of competitors
have been coming to Planica to try and break the world rec@wkr 60 world recordbave been broken in
Planica, includinghe first jump over 100nin 1936 by the Austrian sfamper Seppa Bradl anthe first flight
over 200mby the Finnish competitor Toni Nieminen in 1994. The current holder oibrdd skiflying record
of 239mis Bjoern Einar Rumoeren who set the record at Planica in ZKi3lying competition in 2018:9.3.-
22.3.2015

GEOLOGICAL OVERVIEWSOUTHERN AL&SAVA FAULT

Following text was taken (copy/pasted) fraBelarc et al., 2013 Field Trip Al: Souther Alps of Slovenia in a
nutshell: paleogeography, tectonics, and active deformationth(',{FAA workshop on Alpine Geological
Studies) with permission from the first author.
http://opac.geologie.ac.at/wwwopacx/wwwopac.ashx?command=getcontent&server=imagds&vBR0099_
135_A.pdf

Introduction
The fieldtrip area is located in the eastern part of the Southern Alps (NW and central N SloWeisisituated
between the Periadriatic fault, Labot (Lavanttal) fault and Ljutomer fault which are in the broader sense a part



of the Balaton fault zone in the north, and Solpine thrust border and Sava fault in the south (PLACER,

2008) (Figl). Julian Ads and Kamnik Savinja Alps are predominately composed of Mesozoic carbonate rocks.

In the Southern Karavanke also Paleozoic rocks are exposed. In the Julian Alps South Alpine and the Dinaric
structures now overlap. They consist of two sow#rging tectmic units, the Tolmin Nappe and the Julian

Nappe. The Tolmin Nappe consists of several thrust sheets. Also Julian Nappe consists of minor thrust sheets,

but it has not yet been satisfactorily resolved. TheSKAIps were displaced by approximately 40 krrhwit

respect to the Julian Alps along the Neogene dextral ssiipeSava Fault. The Julian Alps and th8 Klps

exhibit a remarkably similar stratigraphic evolution in the Triassic. North of the Julian Alps angbtiAdps the

South Karavanke Mts. formsirongly elongated strikslip-related system of sheared tectonic lenses south of

the Neogene Periadriatic Line (PLACER, 2008). During the extensional evolution of the Pannonian Basin,
O2yySOGSR 6AGK GKS FOGAGIGA2Y 2001),vdcsnic achivitghdreRtdiithe i A O [ A
Smrekovec Volcanic Complex, part of the small and marginabasib, positioned on the Mesozoic basement

of the Southern Alps. In the releasing overstep between major dextral gikeA LI { | @ | yR ¢ dzOSYo
Ljubjana Basin, filled with Quaternary sediments is positioned (VRABEC & FODOR, 2006). -8/naifiented

reverse faults that displace Quaternary sediments in the basin may indicate a recent change in the
deformational regime from transtensional subsideriodranspression.

LEGEND
- AUSTROALPINE UNITS - EXTERNAL DINARIDES
SOUTHERN ALPS |:] Tertiary deposits

Slovenian (Tolmin) Basin |:' Quaternary deposits

Sava fault (by Marko Vrabec)

The dextral strikeslip Sava fault is a major NBEtrending regional fault in the easternmost exposed part of

the Periadriatic fault system (e.g. VRABEC & FODOR, 2006; Fig. 10). Between the Sava fault and the Periadriatic
fault proper a complex transpressional shear lens developed, where complex rotations dfdantied blocks

were documented with paleomagnetic @a(FODOR et al., 1998).

The Sava fault is traditionally interpreted to connect westward with th& Erending Fella reverse fault of the
northeastern Italian Southern Alps, although its direct linkage with the Periadriatic fault accross the Carnic Alps
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seems more plausible from both geometrical and kinematic considerations (FORKE et al., 2008). Due to incision

of the upper Sava river valley along the fault trace, the fault has a marked topographic expression, which
continues into central Slovenia whereéhet fault separates the Quaternary Ljubljana basin from the
northbounding mountain ranges (Fig. 11). Further to the east, the fault is interpreted to bend in\the E
orientation and to eventually connect with other faults of the Periadriatic fault systam}, 8 G KS ~2 QG y 2
and the Labot (Lavanttal) fault (KAZMER et al., 1996; PLACER, 1996; FODOR et al., 1998).

The amount of displacement on the fault was estimated from dextral separation of various Oligocene
formations that crop out on both sides of tHault. Estimates range from 25 km (HINTERLECEHRIEBRIIK &
t[9bL2! wX mMdpcTOX nn 1Y ¢oOYKMYURLAGER, 3996), ItHoupl wemigodtbellower2 ¢ p
estimates more realistic. The time span of the activity of the fault is also not very well caestitay geological

criteria. Folding and reverse faulting of mitiocene sediments in the restraining bend of the fault north of

Ljubljana limit the main slip phase to post 12 Ma (VRABEC, 2001).

Several indications exist for the recent activity of the fadlhe rectangular Ljubljana basin, filled with
Quaternary sediments, is interpreted as a mlart depression in a releasing overstep between the Sava fault

FYR (GKS (dzOSY6SN] Fldzd o6Sd3d +w! . 9/ X Hnnatofthel Dt { &
Peraidriatic system implies a slip rate of around 1 mm/yr on the Sava fault (VRABEC et al., 2006). More
recently, a line of supporting geomorphological evidence, like dextral shifts of the drainage network and
displacements of QuaternasiyolocerS | f f dz@A L+t Flya o6l a R2OdRUBNKIeS&, [ f 2y 3
HANMHZ H N M-BUPNIKW praparativn)

Figure 10: Trace of the Sava fault on the simplified tectonic map of the region (modified after VRABEC &
FODOR, 2006). @Mrava fault, FE Fella fault, HE Hochstuhl fault, I Idrija fault, LK, Labot (Lavanttal)
fault, PAR, Periadriatic fault, REw | O  Fq{ dzf@l = Fg-@RfOLT y2€ TSt YOS N F | dzf G @



