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GEINE-ROOKLET FOR THE FIELD WORK AND EXCURSHINS

Prepared by: Dojan Otonidur, Metka Petedd, Franci Gabmeedek, Tade) Slabe. Martin Kiez,

Tranjo Drile

Copicd articles ot Juri] Kanaver, JoZe Janc?

INTEODUCTION TO THE KARST OF THE JUTTAN ALPS

The Julian Alps are mowntains in north-western Slevenia and novth-eastern Lealy; the
highest penk is Triglay {2864 m). They are bounded by the valley of Kanal i the west and
north-west, by the valley ol the Zgomja Sava in the north and north-east; the ligh plateaus
of Me#aklja. Jetovics and Pokljuka belong o them in the south-vast and in the zouth they
are haunded by Badka grapa and Kelovrat.

D 1o dfxct that the Julian Alps consist mostly ol carbonate rocks they are highly
karstified. Tvpical high-meuntaineus superficial and vnderground karst phenomena are
developed. The high-mountainous karst is the most distinctive on Fammski, Kask:, Kmski
and Triglavaki Podi on Goridica and on the Komna plateaa but also clscwhere.

In the area of Julian Alps some deepest shafts and longest caves in Slovenia are located,
The decpest is shaft calted Cehi 1L 1370 m deep, followed by Cernelske Teezno {1198 m)
and Vandima {1182 m) - all three in Goritica below Fomben: in Kaninski poadi Lhe dewpest
shafi i Skalafjeve brezno {911 m), followed by Brezoo ped Velbom (330 m) and
‘i.frhgiaw.a {643 m), the lateer being also the deepest vertical in the world; the longest cave
iz Polofka juma sbuve the Tolminka springs (ML800 m) followed by Cemelsko brezno
{5.00W) mi ).

The water reappears at the foot of karst massifs, usually slightly above the battom of the
valleys in strong karst springs and achive korsl caves (the Savica and Govie m Tohing, the
Boka, the Glijun, the Soéa spring, the Kmjoarica, the MadiZa), Tn higher alutudes the
superlicial waters are relatively rare, sewsunully, in particuvlar in dolomite, wrments oceur.
The high-mountainons tarns appear only in the regions  underlsin with less permeahie
Turassic amd Cretaceous marls and sandstone (the valiey of Triglavska jezera, Krnsko
jezero) or consolidaled morcaine material (Kpgkl podi, Alpime meadow Jezero). bn the
north waters flowing owl of Julian Alps gather rivers the Sava Dolinka and the Sava
Bohinjka (Black Sea water hasin) and the Soda n the south (Adnatic Sea water basin).

In the valley of Pohinj, glacially transformed, lies our biggest natural permanenl lake
Behinjsko jezero.

The last remnants of the ice shieet i the Slovenc Julian Alps is so-calied Zelens snep
below Trighav Mt
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INTRODUCTION

The ures, Wi arc gaing 0 visit, peopraphicelly belenps o Contral Julian Alps. From a glaciallsr
shuped Alpine walley Trenty (e Trents village lies 20 m ayal)} we shull sseend nver high-
wmupneaineus pass Vrie (1611 m) io Zporojesavska Joline (Kmanjske gora, 09 m 2=l to
coptimue in glacier valleys Planica and Tuear (e et in Tamer a1 1108 m 251 Uhe watershed
herwsen Adriadc (mn the south) end Bleck Sea (in the nootl) 1s crozsed at the VTSE pass.

GROLOGLCAL OVERYIEW

The peoloeical setting of the urea iy lithnatratigraphically and teclonivally very helerogeneous.
The whaie area of Julien Abps belongs gectectomically to Dinarids, mosfly 0 geotectenic uedl of
the Souteny Alps o which in paleopeopruphic paint of view the ocks of the former Tulian
carbonate plactomn belong, The Julian Alps consiat of thrus nappes dissected by pumerous Goalts,
some of them still active, The rocks we shall meet during the gxeursion helong o vast Em nappe.
The areg consists mostly of Triassic carbonate rocka, to a besser extent there arc wagmatic rocks,
¥lastites and wulcanokinstites. Betweca Kranjska gora snd Planica there arc in some places Tpper
Carboniforous and Lower and Middlc Permian Klastites snd Permian limestones angd dolosiies.

The Lower Trinssic rocks consist of mined siticiklustic-cnbonate rocks followed by Anisian
and Iadinian bedded dulomite and limestone {the VrEie pass, the lower halt of Prisojnik and o
menor pad of mostly eastem. slopes of the Velika PiSpica valley which we shall see [omVriid to
Krunsska pora). In he Ladian stroog tectonic and voleanic activity ocowried shown by magmalic
rocks such s guarty porphyty and keratoporphymy appearing in fhie northern wall of Prisajnik and
in smabhem slopes of Yriig. In thiz period the uniform carbonate plalivrm disintegrated inta Julian
{southern Alps) and Adriatic-IYineric carbonare platform {Ohuler Dinarids) separated by the
Slovensld jarek (loner Dinarids). Moarby fo Kranjaka poma there are alse Ladinian kastites and
wvulcanoklastites amd below Yredid linkestenes with chert nodules and beds of mt.

host rocks of the area constst of Upper Triassic carbonates, The Carnian stage i represanted
by mazst fdge aod bedded lapoen diploporoes dolomives and limestones (the vpper past of
Prisojnik. slopes and some peaks above Pimics and south-castern alopes abose Tamar aod also
weslern Siopes gbove the Thanta village). Between Tamur and Vrdid there are also Upper Carnian
imestones agd dologiies with cherts aed marl and siltstooe. The second unit is Camian-Bhactian
master delomite (in some places above Tamar) [ollowed by the most excensive lithological unit of
bedded Dachstein Novian-Rhaetian lirsesione and in sdme places dolomiee {zlopcs above the Soda
spring, peaks and slopes from Vrgid past Mojstrovka to Juloves and further oo awd also e area
on the south il south-east [rom (he Trenta village), Some rocks are nor classified o detwd and
they belong 1o Upper Triassic bedded and masstve limestones { the area oo the sorth and north-east
from the villuge I'renza and above the Krajearica spring). In some places of wider vicinity younger
Yuraszsic and Cretaceous rocks outerap, The valleys wre usually covered by ulucisl und fuviogiacial
sadiments and ndher fluvial sediments, Collupse and alupe debns sre youmger reacling the bottom
of valleys frequently. There are also recenl breakdowns which were particularty active during the
gt carthquake.

DEVEIL.OFMENT AND THE TRACES OF THE LAST GLACIATION IN THE UPPER
S0CA AREA - Jurij Kunaver (Ennaver 1980}

In the side valtevs and in the main valley of (he river %oéa above the Bovee besin in the W
Juliay Alpe there hiave been preserved mummetoey traces of locul glecisliions believed to hase
resulled feom the lust slronger post Wimmien decline in temperamure in the younger 1ryas (Fig. 1)
Diwee 1o this declime tders have besn [oomed. particulardy in the side valleys, individual slacicrs
extending down for vanous leogths, It hes been possible w sstablish thac the longest placiers were
in those valleys which had comparatively the biggest Alpine himterland, sspecially with high
muounkding. o our study the hinterlind of an altitode abose 1300 6 has Deen taken ol aveoul,
The lnnger the glacicrs wers, the more numernus teriginal morises kave been preserved, bul in o
placg more than five. The highest number of them is in the valley of Zadnja Trents, while in the
ather valloys thoir nimber iz b to thrce, The comelation belwesn the lenpth of the glaciers and
the size of their kinterland rovealed an interesting relation also repards the distawe frum Lhe Bover



valley, or rather frum wester fringes of the Julian Alps. The glaciers snuated more Le the west aze
comparalively Jonger, and vice versa, which is due to the distribution of precipitation which was
ohviausty ulso inothe lae Picisocene stmilar to that cxisting wday. This v confmmed also by te
Kanin slepe alaciers, which extende] us [ar az the hase of the mountuin during the wame climaric
epoch.

The Inngest glacicr was o the valley of the Lepena 12 ks it reached already inke Sofa
valley, which it clossd ofF its front moraine at Cisca, In the next rgliahly carahlished giacial stags
or glacier push this placier 2xtended only as far az the end of the Lepena valley. Bul 1 therelome
left there o system of al least tae terminal moraines. {iher signs of stages ure 1o the Lepems valley
uncheur, but amain fherefor v find hore a more elearly [omesd temace svelem. relatzd or the olther
wlcier stage At ¥reanik there were ton glaciers, renching  weeher ol sheic angest waleme the
village Sota. In the next younger withdmowal stage they i eavh by 2sel e f tarminal mmazes
jusc ko the bottom of the valles.

The middle purt of the 503 valley  betwoan the village Soéa and Trenta — 15 wlso not wathaout
maces of glacial stagnatton. In the mepion of the lower pat of fhe village Soda there was one
marainic accumuoladon, and wbove Yromik anether rive, Tt appears, however, that these are races of
the stagnation of the main Joba alacisr und they conld he from a stightly older periad.

At the same lime v placier was also in he Yadnjica valtey and it reached as [ar ws Trents. AL the
end of the valley 1t had lelt ancther, rebiably proved, moraine system. Then thene s the valley of
Fadnja or Zgurnjn (Cppert Treita, which has clearly the most complete system ol lale glacial
moraines preserved. The first of themn is immediancly above Log, the secund betwesn Julians and
the monuwmenl of D, Eugy, the nest one 2 o the souree of the Soda, the [ourth one alboss Lower
Zupaden, vnd linally the fitth cne shove the Hpper Zapoden. Additeaally. w side glacier m the
valley al the Mlinerice has been established, and tan nicely preserved moraine arches ure o be
foand in the valley of Limarica below VeSié or racher belnw Vilika Mo sirovka.

Thiz conhibution outlines the Lae elacial sysem of glacicrs and in partcular of their morsmes,
whicl together with proglacial and Cuvioplacial serraccs and clevations create o charactenishs
relief of fhe valley battom in the Upper Sota valleys Tt has also been attempted o estublizh
celalivat Detween the individeul stagration aod the lower-Iving terfaces, whick logether tonm o
genelic unit and a morpholomen] comples, In s way we also sought o prove d relaccdnes:
betaeen the placiarion and the terraces an the Bevec Basin,

Lu the continuation af our study we shall diseess 1he conditions in the drainage of the Koritnics,
puklish the cartographic matsrial, and give o vlimulic-geomorfolopieal suevey of the developmenis
ard their effects in the ounsition from Meisiovene to floloeepe, which had such a decisive
influence io the formation of presenc-day physiopnemy of the valleys in the Vpper Sofy area.

1. TIIE KRAJCARK A SPRING - Juie Janez

The Krajearica river in the Zudnjica valley, Trenta is one of the major trihutaries of the Saga.
The catchment arey comsists of Dachstein limestan2s and the spring appears ai the comtact of
limestones wilk u “master”™ dolomile, Cuatcenary sediments (morgines] are deposited in the vatles
itselT and nm the steep slopes thove 1L

The Krajearics mises al 700 1w 720 m asl. in several springs flowsng out of mursine l'.'l:I'I "*.:lt ;
sides of the valley and in the siverbed itself. The fowest dischargs is 140 Y5, medium vne 2 m i
and the highest 64,3 m™s. From Janwary Macch discharges zre usually small dus o relention
effoct of snow regime; snow starts 1o mell by the end of April. In May discharges incremse o reach
their maximum in June. From July we Qetober discharges decrcase i augmenl once again e
Mowember due Lo aulumna] raing,

The headwaters of the Beli Potok, sinking inon morame only 300 m abeee the sprong, snd
waters Trom Koriti vnd Fomar, sinking in the end of the Zadmica valley, undoubledbs contrbuie
to the Krajcanca spring. To s catchinent area the massif of Veliki Vréover and ZudogiEki Cheebmik
muy also be  added. The wider area of the karst aprng mecharge 15 not vel delineated. The
calchment ared of the Krajearica is bounded by the arographic watershed 1o over 20 b,

The water Lemperaturs of the Krajeurica varies trom 4.7°C to 6,670 The toral weler hardness 1x
fram 4.3 tn &% N1 and eledmo-conducuvity from 146,35 to 219 a%/em. The caloium level varies



248 1o 30 mgl, magnesium from 3,4 0o 9 4 mul. thtCa (e} relation varnies substameally, fram
(.22 {rather ymall effort of defomitc waters) to 0,63 Ceery unpactant effect of dolomioe watars}; i€
mean value 15 (.43, Bacteriological tests show that this water is olean bath i diTerent time iiraeval s
and 1n all the seazons

The Fimearica catchment arca s mostly hiph-memntameus, barmen or modestly covered by
vepetation. o Fadnjiea valley thore s one farmbouse and e sumoner hocses The growah of
summroer bouses woaold, by oall means, negatively affoct enderrroend  wabe guality aod oo
considered as a mapor danger to till now clean water of the sprine. In a wider catchnenl arsa D
mowtain huts ae located, Pogadnikov Dom on kndk Podi wath telpherine from Zadmjica and
Trzagks Kods oo Delie, bul masvks alse Fasavaka kooda on Prehodaver.

2, THE MLINARICA BRODK

The Mhnance brock a left fributmy of fhe Soéa river, Tloars it the Soda zsbout 310 m south-
gagtent fram the crossing of Lhe main 1oad Boves - Yriid and the side road leading to the Soda
spring. [t flows permarently from a spring close to the roadbouze on the ¥riid raad The linarca
has ot 4 narrow and winding morze into the westemn slope of the Kukla, Severa] warerfalls wers
formed om its cowrse (Fig. 2], the highest is the upper coe, wlich has teea steps and a beight. of 20 m
In the coniral part the gorges Ars 5o deep and narmo that e light can cotne theough. In this part the
walls are up to 30 m high. The valles witk: 2 vofal lenghr of around 1.5 km was first scaled Qrough
weithh the uge of caving techmique not umtil 19859,

3. TOES0CA SPRING - Jode Jancs {Jancz 1995

The Socp rver is the bigeest Stevene eiver that fows inte de Adnate Sea. The persumal springes
of the Sode mves e locred st 570 m as]. bdow the mouaitau hot Koén pesd izvirom Sode in the
moraincs st che bottom of the Suhi Potok in the Zadnja Trenea valley, The steeam flews over Lpper
Tripssic dokommes from bolow: the alpine meadows of Fapotok wito ¥adnja Tronca and disappears
b well prviaus glacier morane, thus the lorential Suli Porok, with aboeg 2 kan wide nverbed
remams dry. Afler raim the warer level rizes mthe moraine o the surface aeed forms o ge torrential
rivar The hecght of the spring in Lhe valley depends on water Jevel. The water takes its source on Lhe
left and right side of the rverbed in the valley, about 500 m 351, Duoring drought. e is said that only
about 200 1z rise B gravel and rubbie in a gulch (Habié & Car 1989). In spite of their importance
these spongs are alinest wknaven. A3 the Sofa spong a picturesque karst spiuwg nising oot of 2
limessong wall befow Velika Do is comaidared (Rojgek 1Y91), Thiz spnog les 900 moasi and
riges awt of siphon karst passage developed along A fectonic fissure. This spring runs duy durn
droweht and eoly & sephon Jake romains an dhe botom of 4 shaft. mers than 30 m desp. Tn July 1994
during a medium wate Leve] the karse pagsage ycldod 150 1Y of water.

The waters vicelded by the bigh-warer recharge abaove the valley's bollem undoubtedly flow from
ligh-menazanous karst squifer of Yedika Drna; this is a ndge baoween Mala and Veliks Mosstrovks
and Jaloves continnung as tar as Velild Pele, The easterm bovndary of the aquifer consests of the fault
of Wlojstrovka passing over the Limarica ndentacon and Viiid The oiign of waters appeanng in
the surface dverbed at the begioning of Zadngs Tronta s not vet ascertamed. 1T s suppessd that 2
ma)or part of Lhese walers hawe the anme catchmant. area as the baghest spong,. Earst bage-Now nwst
gvercome the impermeakle baraer of e Mojstrovtea tfault. The second underground flon tovends
the sprngs i7 undetiam with rozame in the Zadoja Treota vattey

In figpire the peologe crossssection displays the geologie seing of the sprng area (Fig. ). The
northen and north-western valley sides consiet of Dachsrein limestone of the Nonan-Rharan age.
Below lnnestone there are Lipper Tnassic dotomite and Taen [wmomaoes of Carnian age {funestone,
marl, dolamitep that represet the nopermeahle bassment of the karsl sguofer. The souten and
sonth-enstarm fides and the lower pant of the Toentacsks Pele and PleSivec slopes consist of Camian
ard Worian dolewdte, passing a7 the top of the ndie mto Dachsten hmoestene, o the Zadmg Trest
valicy young Plustoome glacier motaine i3 deposmad and on the slopes above the valley the pareit
rock bazemrent 15 covered by slope debns and forrenria? allovial fans. The Zadnja Trema valkey



developrd along 1the fault of Mojstrovka which confinues north-gnstwards over Y18ic mto the Pidmica
wallcy.

Since 1952 a discharge aoging sation operates on the Sola nver balow the village Kal-
Koritnica befare the confluence wich Karitriea. In this peicd the follawing two extreme valyes were
registered: Q= 1.7 m*s and Q. — 256 m'fa.

4. ONGEOMORPHOLOGY OF DOLOMITIC VR51C PASS IN JULLAN ALPS -
Jurij Kunuver (Euvmaver [930}

The Vr3i& Pass in Julizn Alps has a specific geclogic structure because of the neighbourhood of
the Anisian dolommite of Middle Troassic and the Dachatom limestone of Upper Toassie (Fig. 4).
{nee the Trassic imestone cover was weathered away, erosion advanged rapidly in the ghly rased
Widdle and Lower Tnassic bedrock and created thes characteristic, deep incizion inoour Alps. The
process was firher abetted by the Mojsitovka dislocation, stuch traverses the regon, conteibeting,
b the strohg tectonic frapmentation of dolomite. For whis reuseo, the delamite does nog et ag 2 firm
bedrock, but has been mansfonmed into a crumbly, sandy matenal. Localised eramon has for thes
regsom played an importent rele in the formation of the mountain pass, pethaps more oop-ortant. than
that of the Pliooome gwer wiock: 15 Delisved to have flowet from west aver Vil in the direction of
the Kamavanke and the Dicava vabley.

The region was also the region of late Plestocene hanging glaciers, which left thewr fromeal
moraines on the pass itself and loveer domn Also fossst perelzmal sorees e to be foamnd.

Many badlands m the nerthem and sowthern side of Visic, in the area of the headwaters of Subia
Bitmica, the Mofilricy and dwe Limanca atest o the inteasity of the geomorpholomcal processes.
The rate of erosion of torrents 13 guite high, which can be shown by cotnpanng photographs taken at
different periods. Consequently, one may conehpde that these badlands are of younger ovigin wd that
wan has significantly influenced this process owing toe his varous mterventions m the landscape. The
magnification of the badlands 1a directly propertional to theis size, whach means that the natural
process of erosion would develop even taster had there been no nas-made chstacles m the form of
torrent baroers.

Erosion troughs nm down the slope from thege badlands. They are quite deep at the beginning
and becore smaller fiarther down the slope and net the ather way around as would be expected. This
phenomena is accounted For by the weak erosive force and relatively low water rate of the streams
which da no¢ hava large headwaters. Scame badlands are for the ome bong localised, but may
evertually sadunger 3 greater araa. Due to the steep geadient, surfice water can carry away quite 2
large volume of material, which s further facilitated by the cruzhing of delomitz i small sand
partcles,

‘The dakmiric regalith and the turf coverityg the slopes are being affecied and damaged by the
denudatian and gravieation processes which huwe been, for the large part, tngged by man. Natural
turf is baing feagmented and removed to 4 poinr of @cposing bara tock. Wrdlf 15 crss-crossed by
nurmerous meuniamn and other traris as wall sy old rmilitary and new roads, which are ot ko the
slege and are therefore all potential sources of erosion.

Finatly, oo the basis of the fact that relatrvely intense deudation and erosion processes are the
regalt of man's excessive mtecventiong in the sensitive, fgh-alotude mewmCains, ViEid zloild be
prunsunced an ecologically endanpered area of te Julian Alps

-3 THE LZELENCL SPRING

The emerald groen small lake Zelend 15 recognised 25 a sprng of the 3ava Dalinka, altbough the
Madiza spring i Tamar is te first speing of this river Namely, waters of the Madiza spnng, sink
immediately inte fhe gravel and emenze spam in the Zelanci Several smzller sprngs are siluated
close by the main spriag a¢ the atiwude 842 m. Brght coloured =it from the botom of the 2 m desp
lake s constently lifted by e water flonw from these springs. From the spring the Savn Delinka
flows approcamately 1200 m dwoogh the swampland and then furthor o the valley towards west.
Mear the 1nke there are several citcudar sprinus alled b the locals “umfi". In the swamp around the
spongs the peat mess can be fpmd,



The Falena arc at least partly recharged by the NadiZa, wlich flows under the so called Plamca
allgwnal far and & the impermesble barmer of the fom moraine of the formeoT Zlager cmenges JEain
Mearly constent temperatures all the vese round were Jefined by e mozsorenants of the waues
temnpreratiore in Zelenct in the years [98) and 19832, The sacillanen was ondy 17 € oetween 5 17 ©
and & |° .

Thie faumag station on the Sava Dolinka 1s matalled m Krangska gora In 1893 the waumum
discharge was (.24 m's, the mean discharge .80 mYs and the maximum dischange 2 346 s

. THE FLANICA VALLEY

The Plarueys valley, which is kmoem sheoughout the world for scs sko-iummpe, was Tuoned e the
smaller Planica glamer A halfa-kilomeser Eong lonpitudinel mormne of tus wlaoer proves e
mabaiity of the side glacer for remering till cut of the valley o the lest Wilomian and fale glacial
cpoch The moraine dun 12 pactly overgrown by wood and extends o a gentle curve opened towards
soufh Large scoees are on both sides of the valley, The matensl of fhese scress was transparted by
waters and teen deposmad in 2 wede allovial fan extending to the Bent o aine of the fomer glacer.

Turnur 1= the Juse part of the Planica velley, so-calied because of the enclosed space in aduch they
jretmed livestock {tamar = pen)

Bricw the Ratefhe Ponce on the mstem rocky slopes of Tamar iz the karst spong Mediza, Sprng
warer from the Sssure falls over the dolonmte step of the seures inoa small choete, then tumbles s
senes of fhits o the valley floor, where it disappears into de gravel glacial allhnmam Par of the
Madizn wiler enssrges apain in the Zeleno, while part pours 1o the Zilfica.
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A WHOLE-DAY EXCURSION - Tuesday, Junc 34, 1998

RARST OF THE KANIN MOUNTATN
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INFRODYTCTION

Kanin iz the most widdy extended mowmar massif m the Western Juhan Alps bounded with
Reripska doling w Lhe west, Kokdancka and Rabeljzkea doling i the noh and by Predel pags, the
Predeliica stream snd  the Komtnica dver i tee east, to the sowth theie iz the Lazio of Bover and
Rezijska dalina. The excursion wall take place in the esntml part of the Kamn moumlains, to
Kanirski podi. The nzin ndge that semicrculady encoengass in the weest and noith the Kenmski pod:
15 directed from ESE to WNW and it iums at the laghest peak of the Visola Kanin (2387 mazcl }
into W-E directioey Several narrow |ateral ridges fork: from the mzin ridge towards SE and E oawd
between tham limostone pevements and slopes are Ming, Lrnsestone pavernent (5 karstifed high-
roountainoes platean, 3 lan wide and 2 km leng, From the wpper lying, less inckmed pavemeonts (from
about 2300 m a 5.0 the surface detcends praduatly to e lower beamdany of Limestone paverneas at.
13K m a5l in e west aud (500 m asl inthe sast. Furter doven the suiface pusses it e
ateep elopes. The contral part of the pavement is a larger ganely sloping dolite walled Velikd Dol frum
which through vallevs and dry walleys ramufy mowards hoghes pans with low ridpes and eevations
ameryr, thern [ pamicular the southem part of the pavenent 15 well diseectod with severnl deep
dopressions and dry valiews.

GEOLOGY

Kapin Mt. consists of Upper Trassic Dachstein limestone overthrusted to Jursssic limestones of
the Bavec basin. In the valteve of the Mozica snd Kmica dolomute lics in the base and this mav ke
zeen glso mn some doger parts of deep caves, I some places at the contact befwemn dolomute aml
litnestone the charpotar af the caves passes Fom more vertical &0 moere hodzontal. The Dechatain
limestone is typically bedded, the thickness of layers bemp from 005 1o 5 mo Often the beds are
displayed i more or less perfoct cycles of the Lofer type composed of thuee  units. dve B unit is
representad by sub-tidal, mostly micritic limestones with 1omerous MMyepalodeetida shelis followed
Dy intestidal Tandnated, even stromatobithic lemegtont of the C unit; the top of the cvole is suprtidal
breccia with reddish cement, palecooil homzon .or black pebble breceda of the A unit. The A il is
frequently represented by a karstified surface, while paleokarstic features, in partucolar “solution
cups” may affect the lowes unils as well The C omt may be shefdy delomitized, An interesting
faature are alzo nepiunean dyloes, crass-cutting, Dachstein hmestone 1o several bondred metres desp
and iefilled with reddizh Jorassic, and slghly deeper wﬂhmmiu&quﬁmmu'.

Above Boves the Tiiassic lmestone of Kanin, making part of the Erm nappe, is thrusesd to
Lower Jurassic micntic and palithic shallow—water limestone facies containing i some places Lias
deaninar shells lichictidae, In some places there ave aver-laid smabler crosional petches of Jurassic
reddish hmmestone with markranese nodules and singfc ammonstes (similar ea the fimesione Gpe called
ammanitico rosze). The base of the Bovec basin consists of light-grey bdornicritic lmestone and
reddizhy mag] liwsestone followed by Upper Crefacsous fivech. lh the Kanin slope, limestone and
fiyseh contam mierbedded lmestone brecma. The battom of the Bovee basm tselt 15 filled by flhoaal
conglomerates, gravd and morraine matenal,

Kanin mountaing sre dessgnated as the Kanin svhckine aren. In the weslem parl the beds are
trendimgr, south-westwards and o the eastern part eastwards. The Boves basio iz & syncling having
flysch in fs centre. Kanin is dizeocted by eeveral fautes, the most disboetive snd mugsteroes are those
trending nontwest-sontheass Some of the most distinctive mopholomeal fearures developed alomg
Lhese faules, swch as Kanica valley, Veliki and hali Skeder ete.

The shafle and cawves development, in particolar the direction of their passages. wera stronghy
coiittodbed by the Kamin geological sefning Shafts aod oxkbow passases ate cootrolled by faulls
mostly, some older pastages by bedding-planes alse; penetically s otremely important the conract
of fimestone and dolomite o deeper pants where 3 genernl vertical direction i clonged infe ware
horismeal ane. Thiz 15 very weall seert in Cemelsho hrezna.

GEOMORPHOLOGY OF THE KANIN-MOUNTAING WITH SFECIAL REGARD TO
THE GLACTOKARST (Northwestem Slovenia) - Sordj Kutiver (Kunaver 1983)
The Kanin hfownitaing are an edensive massive i Westetn Julian Alps. ks slonpated chamcter 1=
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related to the weolozical stryctore, for o its entirely this s the northem limb of the vessel -shaped
Bover syncline, In ¥ozsmat's opindon, it has the charactanstics of a maonoclhinal fold; accordiog, to
Buser, it contaits in e upper pacts also smaller anticlings and synclines. Thereforc the limestonc
steata are generakly coinciding with the hillside slope in the direcsion of the Boves hasin, A differen
dip of the strata is owssionally to be found o the “pedi”. The more recent geclagical roscarch has
carfinned Kossmal’s belief that the Bovec basio bad formed itzelf on flhe aren of 3 big ssmcline,
filled ormally with eaily Triassic, Turassic and Cretacsous strata The spme kinds of strata are to be
Tound on the 3lopes (Buser 19746, [97E8).

The author has established that o addiieo to pure imestoe theee are Mraguest vanous degrees of
dodpnicized limestone, 50, beside the tvpual dolomite, four dexress of doloruization have Taen
idestified. The dolomitization kinders the cormosional shaping which is no longer found @ weakly
dolomitized lirnestons (6 %% Mz or even sardier. On the oher hand, the dolomitization makes
limestone more exprosed to mechanica] disintegranion. Tl wo got in the massive rogens with
increased course pravel alse below Hee Iowrer level of meclacal dismeaeracion, o the kmirca valley,
is an esvensive region of the Upper Triassic dolointe that i3 in congiet with Dachsigin limestone
biedded, but in depth increasingly massive. The dolomie belt exbands also in the upper pams of
Gorifica, ©mela and iz Prevala on to the [talian side of the mowntains. Prewvala had formed itself
throssgh the discontinuation of the limestose cover aver the dolomite, The saom dolonite contmucs
under Gondica into the Modrca valley: also, ag may be assumed that delemite forms the basis tor
the entire ceneal pam of the Kantn Mountains. [t seems that in zome places o indirectly affects de
surface, in the vegicn of collapse dolines at Skript Narrow belts and panches of chemizally similar
dalonute are cccasionally foumd m the lower part of Kawe “podi™. but thas 1 possibly due to a
subsequent diagenetic dolomitization, )

The: Kanin Mouitans have twe large plateaus, Kaninski podi and Gonifica, and a number of
stoaller erpgional plains. The statisthical amsbyis has shown that thes Dwe plaleaws aie not 8 2oatinued
erosiorgl {karsty plam, bue that rt s divided into scveral levels. The diffvrencos amonys theen aie hiaad
to idomtify, since there is the nteraction of geological structure, effects of the karstification with big
depregsions, possible remains of the old presgquaternary flusaal reliel and glacal cransfarmatian
Eaninski podi are thus a big, tilted arosional plain, which in throe to four differont fovels coroe dowea
from 2300 m to ca. 19350 o 1n their cleany lower part they appear already as gentle slopes, down to
the altitude of 12800 m. Ther follow slepes, disemimued by terraces of pawdy ecosional and partly
structural origin A more distinct, narmow erosonal termace, extanding, aver considerable distance is
Na Peceh, ou the lower slopes of Gozdes, Razor and Sknpi, alttude berween 57 and 1000 m.
Possibly this 15 what hae remained from the pre~quaternary bottom of the Beoves basin, This fold iz
mors emphansed also because of the stéep Pel, tver the pagket valley Glyun, and ofher recent of
older karst springs west to the willage Pluma. Beside this strong kamst spring there are here also
periodic sprnges and older, dry outlet cave Sonich, The difforence betwesn the western and the
castern parts of e moewitains, o bepwean the ten erpsional plaing, Kapninski podi 2nd Gondica,
shows an intcrestionge difference o (be @ltifude — 150 wm - that may be a consequence of the
differences i the nectectonic dynamics

The neighbownng mountain ndges of Poloviak and Robaniba Stol show with the jemwis of
erosional terraces and plaing dhat the ononal coneequant flow-off from dho Fanin Mountains was
more and more adapting itsalf to the geclegical structure, The Sofa ar Zaga iz on a tectonically
broken-up, recently lowered ares, which st in dhe past favourably affect a pecsil¥le river capfare
by eroding, ove stream into the dramage: basin of another one.

The muthor has studied the ongn of charactensoe narrow ndoes, “skedn)e”, which go from the
higrhest pais of the mountaing parallel with slope-befts down to the albtude of ca. 1150 m. A
comparizon botween de srosional despening of the imdividual sections of slopes and the bigness of
the mowmramous background shows a harmosde proporbon. Thereforc those ndges are maciow
cernaing of a Formery broader old Tendary surface, as many of them start ar the albitude of the fower
edge of the "“podi”. The formation was made all the more easy because of the monoclinal and dip
slope gealogical structurc. Simetar divides aee to be found inooter lissestone mouwntains, where the
strata are borzoncal, and tlus is related to the charactenistic vertical joimting of tmestone strata. The
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fault Hnes on dhe slopes were mere imporcant for e foration of groeves aid Less for narcow ndges.

In the Kamm Moumams thore are preserved nomerocs traces of the glaoal crosion amd
sccurnulation [Fig 5). Bspecially the glacial crosion bas left markad craces on the lrve-rock pasis.
Digepite the stramg exaration theve have in places been pressreed fogsil “kolidi” - Kefles (Lenmzn:
Schachiooling) and from oo of the uterglagal prned eroded “Skiaplje”, karren. The effea of the
same processes and of tho charactomatic dip of thes [imestons strata is the high presence of pavements
cm the surface. The differoat soladion betwoon the dip of the stoara aod the sreepness ot the rehef
permuts us differcnitiote 2z many as elsven typos of the pavenent suefaces. Most of the moraine
marerial was deposited at Ma Pedah, at the lower edge of the “podi”™, st the Dollom of big kersr
depresions and oo the wpper par of the “podi” — which pennits conclusions concermn the relreal
stapes. At the Kmica vallsy freatal morsines are cleady preserved. The morminic matensl s for e
mogt par strangly karsified, sspeaally at the bottomn of depressions and Dogges

Tne glacial rransformatien had caussd that after the glacial perod the high-mountamons karst
sufface gradually started o the karstefy - Both tecause of the polished surface and pnmaniy becausy
of the varving moraine covenngs. The area is therefore karstified i varying degrees and exhibis in
dimension and permananc: § great varieny of karst ferms One reason for this s also the differenr
et of water flow-afl, a congequence of the defferanr zpow covers 0 gonvex and concave parts.

The karst process 15 reflected oot opby i the great number of karsr forms but also in the tny
disgection which i particulardy ooticeable oo the baie, alaciady pohshed ook hasis Among the
smallest conosion forms are Mocormsional grooves, 2 conzequence of the lithopiale alges and
hchon, Herw the mprooves reach o depth of wp ga & mn. Charactenstically their colour goes from a
patinated greyesh anc to the light vellow fiesh colour of lunestone The effects of vanous forms of
i ncticn of anow-water cnto the rock-basis unde snow-coversd ground was also naticed. The high
nunber of paverents and other glaser-pobished bare rocky sufuces hawve led i the Kanin
Wioumtains to @ preal many differenr srpall or smaller forms of cormesion i the Helowne, On the
“podi” the micro-grooves, Rillnkarren are rather moge rare; that o5 possibly due to the hogher
AMOUNES of sNow in companson with the tam-water Very care alse the corrosional steps, explainable
perhaps roush the petrographic properties of the Dachsten limestone and also the climate. Very
eften the live-rock surface is evened owl, with muierous exraondinary ig and alsewhere unkmoan
cosrosional levels. 20 to 25 om thick, There are also five penetically different varianis of kamemtzs
closed, with flow-off, cpen, broken up, and eroded. The bare rocky surfaces must have been fuoe
gronnd for numerous kamenitzas, developitg over & lorgs period w Holocee, onnl they stared o bo
affected by veibical corromonal processcs. In the stromply bumwod chmats beie wn e ive
development was i process also widy Rannenkarren and Kluftkarren all sorts sspedally on the lower
sections of paverncrts. Their high frequency, size and depth are a proot of a powerful crosiousl
process. The meandor proowes 1each before the sink form place to place a depth of up oo several
apeRrEs,

{Charecterrsoie is the sequence of karst tandbfonne oo many pavements i the ower pam of e
“podi™ Linder the moraine deposit, winch 1s pradually mecedioge, are (irst Rinmestkarren, newt kacran,
and these turning then ato Kaotlié and potholes. Such & sequence & divectly related 1o the durabion o
the corrosiooal dissection of the roeck surface becanse of the gradual receding, of the moraine and also
hecause of the diffcronl armwumts of the ageressive waten . Most commanly ave ra be fond hole-liks,
eliptical and parallal karron, also such formns kewwn as Bundloimen. and ofhers, Wlilg in omans
places kacran have stranght nib: and se such thay bo & remnant of erosion of elds keceen, there has
been foussd alse a gpronping of karren of pessibly pre-Wiirmian penod.

The cumple of 39 Kodifi-kettles haz given thar following averape dimengions: diamemer — 7,1 mu
depth — 39 m. The depth is neamally bgger than oy, These “Schachidolings™ are hers amang, tho
predaniant karstic form. They aro to be found over 1500 m fugh op and as bugh op as dee belt of
the more intensive mechanicnl dizitesnanon, where transinongl forms, inchudngg dobne are also 1o
be found, Although thesr aze weald a5 3 role selfect the duration of the development, thers must ke
assumied [or aisa the possibilny of an intonstfied development. Local conditions stieogly anfludaice
the cross-section and the plan About half of tha Eoflidg have a lonmsh plan, othor bocause of e
joints or becsuse the surfaces have a skape In the latfer case e “Scachidolines” ars longich
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becauszc of the strong corrosion oo the lower side. Thess forms are parmcularly numerous i places
with igh accumulation of snow.

O post-glacial age arc certainly the dolmes in the moraine matenial; mostly thoy rcach a diameter
af 30 toand maxumon depth of 15 m.

Because of the dense network of joints and fault loes their ioflugnce on the formateon of kacst
fodms is werv strang, Therefore karsteasson are alse very frequet.

In the Meuncaing we have come across 31 bigeer kacst depyessions, with dinrearar of &0 oo 680
i, and deprh op tee 43 m, Only o fow of thom might have been formed throwsh collapse, most of
thesty are of polvpenetic ongn. Deopressions formed themsclves mostly i batans of old valley-
bosing and at the mesting point of fault hines. The olacial transfonmation has en the one side
despened the depressions, while on the gther the moraine material m places protected the bottomn
form the corrosimal lowening Meverthelegs the depresseons are doubtlessly areas of 2 refatively
maore mtensive lowerime of the sucface, resulring from the thicker snev-cover. then conves: areas.

The more ocent, non-karstic transformation of the surface iz most noticeable n the belt of
stronger mechzanical disintegraton, 1. ¢ wyer 2100 0 high up. To thos category belong alsa tee rock
fatle and the interesting, dry erosional trenches on the slopes, formoed at tme when the glaciers staied
to recede before at the beminning of Holocens.

CAVES ON KANIN

Famnski and Rombonska podi placeaus are probaldy owo of the mwse significane Rigl karscc
plateaur o Slovenian Alps, They exhibrt all the typical surface and subzurfuce featores of Alpine
karat .

The area of Kaningki podi 15 one of the areas with the highest cave density in Slovena (Fig. 6).
First ¢aves feristered o dwe aren date back to 1930, Since then the explaration achvity becoms mgre
and more mscnsitive. In sixbes and sevenbies many ew caves wers discovered and remuteced. In
eighties and ninegies the madem techmique enabled cavers to reach greater depths. Three of the
despest caves m Sloverna ace in the aréa of Kaoin moustaing. Last vears wenz marked with the
discovenies of two desp shafts, Vitiglavica (=643 b 2ewd Brewws pod velbom (-211) |, sthich rank
arcwory the throe of the world™s despest verticals.

Thelist of deepest caves in the area (Fig 7 - 11)

Kat. No. Name Lenght Depth
G200 Cedu 2 1370
6040 Cmelske breno 4667 119%
£4532 Yandima 2500 O 1182
6000 Skalarjevo breao/Kanin 3216 011
M5  Brezno ped valbom 541
6926 Vrtiglavica 63 643
GOS0 Bremo Hudi Vedid T37 G20

Typical for mest of the ¢aves is the meander-shaft pattern They are the rosult of karstification
areder o gpecific vondirion of 2 relatively high hydraulic gradients. cold climate and low COb conrent
Wared. Soune caves infercept the old phreatic gallenes, wduch weere fonned in the prevdeus phases of
speleremisiz. In some of thosc, the cavessinter was found also.

One of the recent challenges iz to coonect cave hala Boke, which has an emtrance at the foot of
the mourtaing, to some of the &xves on the platea.



Figure § (Kunuver 19%3)

DVA PRIMERA KARTIRAMIA MEZO [N MICRORELIEFNIH KRASKIH DELIK ¥ VELIKEM MERILU [KANIMSK! #001)
Two examples of by scale mapping of small and mediem — siced high mauetsinows karst forme [massive of Kanin)
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Caves of Kanin mountains
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Ced 1. 1370

Emlsko brezno -1198

Vandima -1482

Skalarjevo brezno -911

Vrtiglavica -843

Brexne pod valbom -850
Brezno Hudr Wrklé -520

boka +400
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FIELD WORK - Wednesday, July 1, 1998
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1. 1L BOKA STRING

A spocial position at the southems fooehidlls of the Kanin mountain has the Boka spone, which s
aranted at the altmds 730 a0 the middle of e seep wail 353 moabove the Soca valloy (Fig, 125
Froom the ziphon oucftow water fails 139 m deep in twa steps (33 and 106 m) nta the gable vallay
e ferms A pietuiesyie wareafall Bola. The Boka spring diifers Teom the orher springs ac fhe Kanin
foothills o its peclogical posibon. The spring is ool foroed al the ceatact betwesn limestene and
flyach, but bocause of the compact dotemme Bloack, winch darms kearst wales and forees them to a
siphon outtlow to the surface. The recharge srea of the Boka spnng 15 not premzaly dofined, bt an
1he basis af kivewn geological acd Endropsuioccel aanditrons the main part. af the Kanm modotions
can be included in it. The dischanm of the spring is eslimnasted to B30 s al kigh waters and some
tem ltres por sccond at low waters, At hogh wators Boka forms 2 shott supecficial flow - a oght
tribwtary of the So&a mver.

The Budiat vave

The Boks cave represents a lanme inflery channe] of the Boka spnng (Fig 13). It 14 explosed in the
lenght. of 7500 m The man part of the cave is 3 sequence of 7 siphons of differenc lenght (from 200 1o
160 m) aeed depth (from -8 to ~32 m), which are ull now oof completely explarad. The total lenght of
the giphms iz 615 m, the other parts arc channels parily filled with water. The explorations ame the
contunon work of Slovene and Igahan divers

The Mala Boka rave

The emtrance in the cave is m the south-eastem slope of Fapa at the foothills of Kaminsla podi
150 tn northem trom the siverbed of the Boka stream. From the bridoe on the main raad Zaga -
Boveo oo hos w walk appoosimately 500 o to reach the awrapce. The Mala Boka cave s a
tomperary spang, with a permanont flow mside the cave. Till now it is explored in the longht of 3545
m (Fig. 14). The save was explared from the lowest part at the entrance upwards ard the difference
in dee height etwesn the encrance and the final part of the cave [explored tll now) is +353 m The
ponaral dicection of thes Mule Boka wave system s Gowards north, Accardiner to the docunmmts the
first wsit to the cava was on November 1, 1968, and up to now more than 130 eoploratory missians
wEre arganized.

Oher sprimgs
At the eontact hetween Lipper Triassic limeatone and Crataceous flyach at the southern foathills

of the Kamn moutaing several Kiest socings age situated {Fig, 123 The onntacr 15 oostly aoversd by
rubble and roeck dobos, wloch partly covers older gravdd and morainse sedinends, The most
important springs ace Giijuwy, Bodg, Zvika and Suhi potok. They are recharecd from the catensive
kamt area of the Kamn moumains {n the basis of the so tar made rescarches the nammow recharge
areas of the individual spungs cau oot be defined, The discharges of the springs are not regulary
measured, bot the stroog influesnes of the mtensive rainfall on Koo aod of die sonow-mealting in the
SEEANE was evidenced.

The Glhijum spring 15 located 90 m abowe the Sofa valley near the village Pluima westemn from
Bover Water flows fiom the cock debris acd tubble at the altitude 440 m. At extramely high waters
alse the: teroporary spong m the Smica cave |30 m above the pennamesl sprng 15 active. A low
wraters the dischargs is aroand 15012 The Eﬁergj,r of watcr i3 uzed by 2 small hyvdro-power stabon.

On the left bank of the valley Aoor approsimataly ¥ lan norh-eastemn from the wilage i'u_t.a isa
perroanet springe, BoSE, YWater sprnes al several points fioem a szoull hals i a rocky slope and froan
the 5||:'.-E-|:= rubble Ar lowr waters the discharge e 2 - 5 s, The spnng is captured for the water supply
of the Zaga vitlage. a

Several springs of Zvika are situated near Podtela by the road Boveo - Faga. Springs at the
border of the Quatcruary sediments are permanent andd af high waters also the temporary springs
abowt 30 m above the valieyr are actve. At low walees the corunon dischanse of allb springs 1s only 1
Lfa, brt at high wagess it exceads 100 Lia.
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Aboat 70 m further towirds soutli-vesst is the pEL‘.icIdi.L.a] water stream Suly potoly, which 1 dry
ar bowr waters, At heavy rams and snowe-melting, qs'l.r-::al i’ of water flows wea the stream fram the
hldln Boba cawve:

2. THE GORGES ON TOLMINKA AND ZADLASCICA

The reological stoucture of e Tolmin area t5 exteemnely complicared. Alone the theusts and
faults are the contecls of thres lares geotectomic units: Southem Alps, Inner and Ohter Dinagides
Seworal lnlometers north-castem from Tolmin interesting natural phenomeana can e 2een; goizes on
the Tolminka and Zadlaiéica nvars, and the Zadlaika jama cave,

The valley of the Tolminka dver, a typical spring alping valley, is formed along the strong
Zodlaidca faalt wids the KW-5E direction. I the lower part the porpes are ot in the Upper Friassic
limestone, upstream the nverbed 15 in platy micnte and calcarcmit (limostone of Volge), This chaige
expresses alsa tho transition from Chrter to Inner Dinandes.

Discharges of Talminks e bean regularly mensuied since 1952 at the papring station Tolnun.
Therefore the common discharge of the Tolminka and the Zadladéica are measured. In the period
1652 - 1995 the lowest was 0.4 m'/s, and the highest 130 m'/=.

The Ladlaifics spring

ZadlufSva is the main leftributary of Tolminka. The langht of the valley is approximately 5 km
The: sprng es situsted betwroen Tolminske Bawne and Bazor st the glbitode THO mapprosiately 6
km north-easterm from Tolmim  Water flows from the partly cemented meocaine covering the jods
betwesn the overlying perneable Upper Triassic carbonate rocks and the impermmble Lower
{retaseous flysch. The recharge area was cetimated on 15 km® and iz berdared by the Rawe Dnlt oo
the southrwestern side, by the Rodica Bwlt an the nedth-eastenn side, atd by the Zabiik Kuk ndge
o the socth-sastem and Yoo Skili on the north-westesn side. Bean discharpe of the Zadlag@ica
spring is 1.2 m’'s, mean Iow discharge 024 m’/s and mcen high dischargs 13.4 m'/s, The mean
temperature is 5.5°C, Water iz bactenolomeally and chemisally nem-polluted and the sprine is
captured for the water suppiy of the Tolnun area On Zadlasdica is also 2 small hydie-power station.

The thernaal spring and the Tama pod Huodifeyim mostom cave

A special pheromenon of the Tolminka wvaliey is a thermal, spuug, in the fult z2one in the
narrowest and despest part of the geges (Fig 15). The spring o the left bank of the dver at the
alutude 185 m can be spen oody at cxtremncly low waters, because at hogher waters 1 15 completely
foadad by fee Tolnunka, o -Febnery 1992 e dizcharge was estimated 1o 1 . 2 L. The meazured
temperature of the Tohmnks was 7.2"C and of the sprug, 18 3°C. In Felvuary 1993 the temperature
ot the Tolmnka was 5 5°(? and of the sprimg 20.57C. The spring water 12 haghly mineralisad.

Meqar the spang is the entrance to the neary honzongzl cave with the lenght of 18,6 m. Also the
ave 15 flocded most of the tice. It s pactly actifiaaly mede - some altempts were made to et
wiarmer water. [n the cave there are two small lakes of thermal water.

3. THE ZADLASKA JAMA CAVE

On the southern slope of the Till Ealec above the Fadfaifica oear the confluencs with the
Todmanka, three eutrances o the dry and old Zadiazks jarms cave are stusted at the allilede of 310
m. The caveiz 1140 m long, and the cevation betwoen the lowest and highest point inthe cawve js 31
m [Fig, 1647, The cave has several vertical and honzantal seements,

The enfrance v the Zadladks james cave lies in Maastiichtian hmestodie brecoas at the extreme
northem border of the: Duter Dinandes teclonee 1mf; due to appearance of bdezalodontid shells ot iz
presuined that the nomhem parts of the cave developed in Upper Triassic imestanes. Tectonicail v
the Crataceaus Dut also Toazsic cafbanares are strangly braken

Soveral systerns of {fvaener water passaees contralled by reolomeal fadors are fimmd m the cave.
Twao of them ame mors disoncove: one devoloped along bedding-planes or at dthe contact of Deds
parallel to bedding and the cdner abone Dsseres and faukts which are transverse to local bedding.
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The vive was an anasiennnse-tnaze like petwork of wotal vabes that overgrew into passages. The
firsl snd the mesl impoitant SGctor was water that sloady Aowet through e paszapes. Later the
cave was -filled by fine-pramed sediments, Water flowed above Qiem leaving above-sedimet. rocksy
fioaturcs. The parts of lower lvine passages from whidh the sedinwnt: had Des romoved see shaped
hy fast watcr fAow after the fowenng of the undsigromnd water Jeved, Bdativedy soon the cave
remainad hanging in the slape and was doy. Then the wocky penmeter was partly reshaped by a
comdens Tisn waiter

4. IHE FORTRESS OF KLUZE

The fortress Rluzc is located at the costac: betwomn the Konlnics and the Baviica wvalley.
Pichirezque gorges were fanned there by dye Komiga nwver They ane up to 70 m deep. This area is
Tt Ty Llpper Triassic bmescones, and pardy dolopetes Lanestons heds dip very stoep.

The eotees were fommed by deep river erosion in the Holocene age. The formation was influenced
by the clevation differonee between latessl and main piacal valioy.

The narrowws and hridgs have always been of exceptiona) sfrateme importanes, as showm by tha
ruined fortress of KluZe. From the 13t centuny on, they conteollad Tem hege the entrance to Bowes
hasin from Predel. "1he fontress, inits contepporany form, was bl e 1882, Tt was comected to the
upper Teress abaove the gorae by vertiginous lndders,

L. . _
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ABOUT REGIONAL GEQGRAYAY OF THE HIGH MOUNTAINGUS KAJRSL:
THF CASE OF JULLAN ALFS

Jorij Kunaver

Uhawciza v Ljubljang, Flozofska fakultcta, Oddelek za decsmufijo, Adkerceva 2511000 Livbliew, Sleveria

The paper pmves a review of
dilfzrent types of the mountamous ket
m  Sloveman Alpg and  thor
morphoclimaric differentiation i the
avatern of Adpine karsts in general. The
aathin compatea the objectivity of some
aeneral  descriptive,  praphical  and
quantrcative lowbks 1 prasenting difirenl
frarst arcas. The htolowecal, chimatical
morphological and speleological crterta
in understanding the individualbity and
the  depomination  of  separate

morpholegical ypes are alse discussed
This offers the way of easer
i phelingrcal and penetical companson
amony the reggons and also of reagomal
wecpraphy of the world high mountain
karst. Some spectic features as ae
kotlit-snow  kertle and  Lmestone
paveinents  were  ufed v Lhe
dilTerenliation between some types of
the Adpine karst i Slovenia in the past.
T thig stall agstogl?

HYDROGEOLOGICAL CONDIFIONS TN TIE UPFER SOCA VALLEY

Jo¥e JaneZ

Cicalogaja oo, MeSeresnae ehca 2. 515250 1digja, Sovciaa

A large Alpine karst area in the
LUPRCr So8a nver basin extends over the
whole northern part of the river basin
north of the lne the Ufja river -
DreZnica - Tolminske and Knefke Ravne
- Podordo M oincledes e Kamin
mauntaing, the Kontmice nver basio as
far as Mangrt and Jalowves, the Trenta
arca as far as Vs and Tnglav,
Polovalk and the Kro moeuntains, the
Bohinj ridpe with Eomna, Yeopel and
Crna pest. Bip karst springs i the
mmiddle or ai the border of this area are
the bLasis ol the waler storame of he
Sofu niver Thewse spangs ar the nver
Basims of the tmbularies of the Sola nver
are  the  Socp  sprng,  Mbnarniea,

Krajoarica inZadnjica, Yrsnik, Lepena,
Kriver, Koritnica, MoZnica, Sumnik in
Baviica, Glijun, Boka, Utfa, Podiaznica
Tolminka, fadlaidica, Knefa, and the
water snurces of the Baca river,

The kargl srppfers of the Bohing
ridges, Km oand Trglay mountsins and
Komma, the mountain ranges from Wriid
to  Jalovee, Bavila CGrintovec and
Mangn, Rombon and Kanin mountains
are among the bigeest in Slovenia. They
represent the recharee area nol anly Mor
the Sodfa river, bul alae tor the water
sourcas in the fver basing ol the Sava -
ihe Sava Bohinjka und the Sava Tholicka,
and (or the water sources between
Ratede and Rerapa n Tlaly



CAVES AND SHAFTS OF KANIN MOUNTATNS AREA

Francet Gabroviek

Katat Bescarch Instobae, F3C SAZL Titoy tog 2, S16250 Pralnma, Slovena

Cavey in Julan Alps heve been
mlcasively explored doring e lasr ew
decades.  Among  many  high  Adpioe
karshc plateaus, two of them, Kamnsk
and Rombonska podi (Gondich) above
Soda valley mear Howveo, arc muosl
porepectve for cavers

Theac plateaws arc the mai parls
of the Kamin munmtainz, Upper Trassic
[dachstoin) macomie lmestone  and

vclomite are the most ococurent Tocks
thore, Kamnsk podi spreads  bedween
1950 and 2300 m gxf, in gn area al
about O syuare  kilometres, TU owas
intemsivedy  exploved durig  seventies
and not rrewch reswadts in desp caves were
achicved then, although most ol the
known caves were ﬂﬂl‘u&ﬂ{ found and
partially or completely ored at that
time. The area of Kaninskl podi ranky
among the arcas with the ghest cave
{Is:u.srg in Slovenia, Lo 25 caves per 3q.
km. But the big depths were waitmg for
the next generation... First success was
Skalarjevs brezno, where the depth of
4911 m was reached in lace eiphties. Last
big caving successes were two shafts
cxplored during the last few vears. First
ane was Brezno pod Velbom (=840

m), where entrance shaft of S01m was
bottomed o 1994, Sceomd in 199G
Vrtiglavica 15 $43 m docp smlrds_m veItic
:J“d[i_js regarded as the words decpest
shalt.

Beftore 1988, not much attention
was paid (o lower Rombonski podi
{»{]a[e,au just a few kdomerres NE from

aninski podi. Than Lalian cavers bepan
exploration there and explored fie liesl
Slowenian 1000 m cave, Crnelsko
breano, Since 1990 three cavea deeper
Lhan  kilamatre were explored there,
Croelsko brezao (-1198 m), Ceki 11. (-
1370 m}. both explored by ltalians and
Yandima [-1182 m}, explored by cavers
fion Ljubljana caving club {DZRTIL).

Bul masl think, the best s yet to
come: Depth potentials are cetimated o
toy 2000 meters. Tn the Mala Bok witﬂ
the  entrance  at the  baec the
MmN, cryers have penctratcd doep
into the massif and  reached the point
that 15 45(m higher than the lowest part.
Lhe cave I3 very promissing and sill
larzely unexplored. Cavers hope to join
the cave with Skalajeve brezno, wwhal
Ev-:aul-:l make the system almost 1900 m

eep.

KARSTMORPHOLHGICAL RESEARCH iN THE MECSEK MOUNTAINS,
SOUTH HUNGARY

karoly Barta*, Tamas Tarnai**

TUuiversivy ol Beeged, [Departmenl of Plosscal Geoagrapae, Faeyeten o, 20, V6722 Seeped, Flunguce

Hungary iz relatively nich an
kargte  areas, from which the most
knpwn arc the veny well investgatcd
Augtelelnen Karst which is pant of the
World Herttage, the Bild Flateau and
the thennal caves around Budapest.
Besides thess more famous karsl areas
there are some less investigated and less
bererweme omes, like the Wecsek Moontains
In South Mungary, For 4 vears resaaich
has been conducicd e confinn the

4 Tniverainy of Bacped, Departoent of Muocsalogy, Zaology ad Ceechennsty, Bpyetemw ., HO-6721 Srewed
Timgnrs

exigtence of 4 ceve svstem of several

kilometre  length  bovond  the most
gbundant spong of the karst of the
Western Mecsek, the Viefd Spring
Attcmipts have been made to find the
optimal site [or opening an enlrance to
the oave. (dur research  has begn
focussed to the next problerns:
1. Collect mre ewvidence of the
exislence ol (his cave system epd
find answer some  interesting



mutphelogical  and  popetic

proflems we have mat during

thiz regeyrch.

2. Dotermine the l:l_]:liill'lt]] point for
gxploring.

3. Estimate the size and the lenpth

o the swaien.

Thix paper 16 meanl o show  ihe
methods paicl achievements of
preliminary  geomoarphofogical  and
hydrolegical field sorveys, which were
preceded by a thorough smudy of
ficerature.  Parallel to clearing  the
entrance to the cave, observations of
karsl processes and features were alin
made, The paper presenes the Hndings
concerming  tile  impacts  of  young
tectonic movements on-the extension
and lnks of the catchunent area. the
Connect between anrface and
underground water-courses and cave
formation.

One of the ﬁlmlnr:ﬂugiﬁ‘lﬁ' A
problems 35 the detesminalon ol the
cave's sizes thay they want to euplore. I
we  know the approamate size of
passages then we can decide whether it
15 worth to start the exploration or aot.
In owr research we have Wied 1o apply
morphometical methods o determione
the expeciable cave's sizes. The mcthod

can be vsed mm allogenic karst where vow
st compare the non-karstic catchient
greas  cotmeclng 1o the  diflerent
sinkhedes.  Cur aim has been  the
esliination of the wikoown passapes’
gizesd based  om measwable  sorface
parametcrs. Theo obvious connociion 1s
lhat bigger caves belong to bigger non-
karstic catchmen: areas but we wanted
o show  mmerical  relation belwesn
thizen

Maturally we muost be carcful to
apply the method becaise there ame lots
of other faceors which we are unable to
show but ¢hey play wery Important role
m the cave forms, e po softer rock
giraly, weciomic faits, & Lo The wark
12 to be combinoed with explotation of
the Sruadd Cave. whose Tength is 150 m
at present. Bt 33 found bhard connection
boetween the eanuned  surface
parameters and the passapes sizes.

In the future we wold like 1o
contnue the exploration and 1o expand
pur comparative research o the spong
caves and ther catchment arcas. We
want to compare the absclute size of the
catchument area, the rale of the karstic
ard non karstic cotchmment aea with the
CRVER Hizey

THE ALFINE KATRST IN ROMANIA

Laszlo Beke, Alina Dana Tolucan, Tiberio Micolita Tulucan

Limiwer-atabes de Wil "Wasle Cealelig® | Fulevimdnd Hevelule Me. 81, BGCZ900 Aral, Emremin

Thi: most  typical Homanian
alpne karst could be found in South
Carphathians more exactly in Piaura
Cramlui M-tines and Relewar hd-tines,
between 1900 - 2HH) m Developed
especially m  hmestomes medium  and

tugh fractured. karstic feamires are
reprosentad better by shatfts and surtaces
micre and macro lonns as  dolinas,
karrenor hlind whlleys Recent
enplotation  shows showt an inferesting
-6 m shaft {Avemul din Gring)



PALEOKARST FEATURES AND OTHER ULTMATIC RELICS IN
HINGARTAN CAYES

Katalin Bolner-Takics

Termasselwddelion | hvalal, Baglunponci srhily. bolliu. AL HAU-1120 ledapesl, Swogacy

Thouwgh the karsts of Tlungary
are  beamne  the characteristics  of
medium-hcighl karsta in the tomperate
£ome, in the past of the Facth history
they expenenced several phases of
karstic development 1o geosraphical
locations absoberely dofercnt from the
maslern ores and the climatic condilions
during the madern karaification phasc
have also been spmificanlly changing
due to the chimwhc osalletions of the
past two million yoears. These chanpes,
tanging  from  cold, dry  periglacial
ciintate to the explicitly wanm, lwmid
climate of some interplacials, can well he
traees] do oseveral caves o the form of
pRESIEE Crows sechion wvanalions, eravel
terrace: and other sediments, as well as
in chanees of the wolume, character and
colour banding of speleothems.

Hesides  these  relics.  definite
paleckarst features can also be studied
i some Hungarnan caves. The mosl
excellent representatrve of them s (he
21 rriame ol Cs&mz.eglmnuj Well Casg

(Keszthcly Mountains, Transdanubian
Momain Range} developed aleng the
contact  of  Trassic  dolomite  and
Pannomnuan sandytone, which exposes the
sanclzlome-negative of o subtropical kyrsl
rehaf.  The uppermost  sphaerical
chambers and convection cupobas of the
hvdrothermal Beremend Crvaral Cave
Wil Ay W Ouriaing, South
Trunxdatiubia) cxposes alse from below
the spdiment fill of a T.ower Pleistooene
karst shaft, the character and age of
which would be determined by the rich
vertebrate fauna embedded into the red
clav matrix of this sedimant. The sinall
palenkarst cawvitick within  the upper
Eocene bedrock  of Matyas-hepy and
Pal-vitlpy Caves (Buda Hills) preserve
the relics of am even more exotic
palcogeogmphical situAtion: the
morphology and the taminated Upper
Eocene sediment fll of these aflow Lo
interprer them as the sall-fresh wates
mixing xone cayitiey formed during a
short ermnersion of a tropical reef

FALAEGMAGNETIC RESEARCH OF CAVE SEDIMENTS IN 8W SLOVENTA

I'avel Basdk®, Petr Pruner*, Nadja Zupan Hajoa**

Flazalae of Genloey, Academy of Bcienees of the Crech Bepublic, Racsejren 135, CZ-163 02 Prals G-Lysolae.
rech Hepublic
* P Ramal Reserch Inwimie, Slowesniag Scadewe of Seczees ned Az, Titoy dog, 2, 81 (230 Pesligma, Skiveriia

Three profies of caves sediments
{Dreada tossd] cave, Divatka Jama and
Trhlevea Cave) were studied n the Kras
near Crivada village MMincralogcal study
proveld  relatively  uniform  mineral
composition of the lisht fraction indi-
canng the main source from weathered
sehments o Eocene  flysh.  Some

micerdls. wore derived from weeathering
polites and crusts (e. g. gibbsite).
Dretpiled magnetostratiaraphic
mvestigations of three profiles defined
normal and 1evErse prubarigy
magnetozones and show the cormelation
between the profiles in the Divasks i
and Trhloves Cawve. The narrow normal
magnetozangs probably cormrelate with



the Jaramtllo polarty event {090 to 097
Ma) of the Matuvarme epoch Those data

indicate the suhstantial sge of cave n -

which the last phase of fillng starnied
beltre 097 Ma and finished before the
Drunhes/Maruvama  boundaiy, 1. e
areuand 4.73 Ma.

hapmetesbalipgraphe data ol the
Divada profile  detected two narrow
normal magnetorones within the bong
reverse polarity zone which probably
correlate wiih Olduvai and Rounion

polarity events {wboul 1.67 to 1 87 Mda)
of feverse Matovama epoch or with
gome of normal magnctbzones {abouor
38 e 3.0 Ma) wanhin roversc {nilbert
epoch  (Fig. 1) Data  indicate  the
possibility that the cave can represent a
part of the dramnape karst system which
originated  ducime  the  expressive
Measimian  sea-devel  fall  (Upper
Mincenc) connected with the cvolution
of deeply entrenched reliel” forms and
deep karst in the Meditermanean Basin.



r

CIVALA FHOFLE

Figmre 1.
Magoetostratigraphic data for three cross-sections and 1he correlation acearding
Plicrene-Pleistocens goomagnetic polarity fime scale. '
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LIMNOLOGY OF MOUNTAIN LAKES EN SLOVENLA
- lakes az indicators of pollotion 2 climate changes

Anton Brancelj

-

vidverzn v Linbljeni . miticut za Bealogiic, Weeea pec 101 S1-1000 Livkljann, Slowvenin

Compating neichbouring  Alpince
courngrics,  Slovenia has, a3 a
consequence of the geology, very amall
number of mountain lakes. 1n iokal,
faiieen lakes could be put inlo that
catesary. As mountain lakes are here
declared thal lakes, which are abawe the
clovabon of 1300 m, Takes are situated
m the resaon of Julbian Alps, m the area
of Triglavy Watiomal Park. Prevaiing
geology are mestone forpations from
Irassic penod with well developed
karstic pheaoena. In the past glaciedss
oit some locations  formed  small
depressiong with Dnpermeable bottom m
Timesione strata which were Tater flled
with wator

Slovenian mountain lakes are
well known and refatively easy Lo access
but very lew complex studies has becn
dong there. Tl 1990 omly oecss omil
studies on bictogy amd  chematre of
sone lakew cxigsted The only cxecption
was work on lakes morphometry from
the geowraphical point of vicw. After
W90 rescarch on mountain lakes has
inlengified, manly from the biological
point of view. Biological mvestipations
on fanna and flora of those lakes were
accompanied by chemical analyses of
warer quadity and physical paramelers of

watelr colwrnt. In the last few yeara
investigatioms were [oused also on local
meteorclopy and sediment analyvses, Lo
recongiruct lake's histery for last fwo or
thres cemturies.

Mountain lakes, especially thoss
above tree limit, are in general very
simplilied ecosysterna. Thie to this fact
they arc  rolatively  sensitive o
environmontal changes Tn the fas few
decades the most significant changes are
thost, onginated from homan activities,
Iwo of them, manely pollation and
climatic  changes,  are  especially
importanl. Beceuse mouniain bakes are
far away from sources of pollibion and
thetr ecosystems arc very simple, are
ideal object for research of such wipics,
Both effecls, i e that of pollution and
eivviraiunental changes, are recorded in
lake's sedimenis in form of physical
fradionecleids, carhdnaceons particles),
chemical  (muinents,  1sotopes),  or
biological data (remains of ldola).
Combining all three sources of data
allow us ro reconstruct changes within
the lake and it's swrownding for few
centuries, and especially for the last
century, when most of changea have
inlensified.



SPELFEOLOGICAL FEATURES IN THE MOUNTAINOTS KARST OT
RISNIAK MOUNTAIN ((CROATTA)

Nenad Jluzj.alr.. Suzaua Fiedler

Spelesingira] socely Dnnarli, Hit- 000 Zanch, Croania

Rismjak mowmtain 8 located in
western Croatia. Its central area (s,
toperher with nearby Snjcfmk mowncain
and upper patt of the Kupa nver valley,
a part of MNational Park Risnjak. Since i
15 completely built of heavy broken
Jurassic  carbopate  rocks  (hmostones
mostly), there were all kmds of karst
features  well  devcloped. Among
exokarst forms, dolines (some of them
are up to 200 m m diameter and depch}
predominates.  Ameong  spelectogical
feamires pits are mosl often forms, There
are a few morphological tvpes of fhem
in altimide range batween 680 and 1520

m. The piLy Hre mostly up W 50 om docp.
and the deepest pit researched by now is
1580 m deep. In proportion with high
altitude and severely climage in lew pits
tnick becds of stow and 1ce were Tumnd.

Menr by the sauth-gastern border
of Mational Park arca therc are a few
crecks which flow over (e less
permealble Triassic delomite beds and
impermeabtde  Triagsic 2nd  Peamiom
clastic heds. They sinks at the coniacl
with permealle carlwmale bely Among
Llsedr punors the Twrgest @ Popor Yele
Vade cave which is 7495 m long,

GLACIOKARST OF SUBALPINE AND ALPINE ZONE OF THE MAEA F.AKA
VALLEY, TATRA MTS., POLAND

Bogdan Gydels, Towwek T.iwin

Nrepamiment of Geomempbology, Tuiversity of Baleaa, ul, BEdzifiaha 60, 11172000 Siemoeeec, Baliel

The paper presenls karst and
glacial landlorms situated above the
upper forest limil in the Mala Taka
Yalley, West Tatra MWMounluing The
Valley is located in the norhemn part of
the mountaies and covers an area of &
k' It is huilt mesthvof Mesozoic
limestome and dolomites and represents
the maim area of caves in the PPolish jarl
of the Tatrs Mountaing.  This  area
however does not show typical hersl
rchicE, In the lower parm of e Valley,
such factors ax ﬂ]lm‘naling orurmenoe of

karstic apd non-karstie rocs, thew lape
nglingfion, cover of weathering material
angd forest de  not {avour  karst
development. ln the upper part of the
valloy karst relief was tansformed i
PMeistocene by glacial and poryplacial
PrOGEsses,

The paper discusses the age of

“the karst und afacial landforms and the

attempl iz made to determine  Lhe
influence of karst substratum oo ke
dynamic of glaceal processes at he end
al last gaciation pericd.



SURFACE AND UNDERGROUND KARST PITENOMENAS AND THEIR
CORELATION WITH TITOLOGY AND TECTONIC ('EF']_..E‘C'IT..IJ AREAR OF
WIEST TATRA}

Pioir Giajek

Iorveeaety of Lisbon, Facalty of Scecede, |epariment of Gesiaey, Av. Clencral Cammomis 12211, PT=2703 Extoril,

Tn areas whera the alpine karst
can be invesligate, Tara Mols. (mnost
Morth part of Teternad Carpatiian bele)
took a specel place, On serfacs of loss
than 100 km® (thick Mezozaic
formation), nearly 8O0 caves have baen

reported and mwost karst lamfforms of

lemperate  climale  were  described
Carbonate rocks appear presently  as
nuppe-strps with transversal clevations
and  depressions  tomammng  hieht
compression, folding and subsequentad
uplift 1o Muddle Eocene with more
deformation and asimetric oplifl since
Ifiddle Miocene.

On the base study of correlation
of wide range karst forms with owell

Moriaeat

recapmzed tectonic openings, Htologics!
vuntact and Diclogy itself were dons
Method of multilevel analyses and data
processing where used o separate key
geological complexes and groups of
“types and kinds” of karst forms. Using,
graphic  cormglation  all daras  where
mvestigate, The results give (he light o
thytribution of karst phenomenas in
certain geological struclures, waration
and type of dependance of toctonic
faclon for karal developmont. The work
stynesl  persperoves  for  mezo-scale
karst  tnvestigation  especially  lor
interbranch researches.

AYDROGECGLOGICAL INVESTIGATION OF THE ATIPINE: EﬁRSl SYSTEM
HOCHIFEN AND GOTTESACEER PLATEAL (GERMANY/AUSTRIA)

Wica oldscheider

Linavesdly of Kerlerube, eparment of Applicd Guoalopy, Kniserstrasse 15, 13E-T612H Kerlsmahe, Crosmany

Mount Hoher lfen {Tochifen)
and the (Fottesacker Plaleay are situated
m the Northern Alps wt the Geosman-
Auvgtrian border snd are an Unpressive
examyples foc the bypus of bare, folded
alpine karsl syatems. The site belongs to
the Sinlis nappe, the biggest thrast sheet
in the Heivetic nappe syslem. The Sintis
nappe 18 surrounded by pennimic Fhysch
nappes in the north, south and cast
forming 2 large tecronie half” window.
‘The TTelvenc stratas arc stronghy fofded
with approximarely easi-weal-trending
lild axes that reach an awial cubmination
m the Mateau.

The Depanment of Applicd
Geclogy at the Kardsruhe Unbversity
{AGE)  has  been  studying ihe
Hydrogeology of this karst system since
1996 in the Fame of four master theses
and ane doctorate thess still in progress:
{Goldacheider 1997, 1948). By carrying
Lt hydrogeological PPN,
hydrochemizal investipations and throe
multt  tracing  experments with 135
imection  points and 5 differem
Huorescent racers, it was possible o
decermine the hydraulics properties and
the underground flowpaths of this skping
kavst syslem, to delineate the catchment
areas ol the karsy springs and to obfain



wformation ubouk & possible
contaminait frangport

The karst. agquifer b5 formod by
the  so-called  Schrattenkslx,  an
extremcly karstified cretacious limestone
that builds nearly the whole sorfice of
the Urottesacker Plalean. The underlying
Drusbherg darls and slates form the base
of karstification while Lhe overbang
Olapconitic Sandscenes and the nearly
irmpermeable Amdener Marls are mossly
croded. They are onlv preserved in the
cares of somne svoclines where thev seal
the top of the karsr aquifer. The tracing
cxporimenls proved that the plunging
synchines formtt Lhe muain flow paths ol
the underground  discharge in the
wizstern and south-grsiem direotion,

In the sopth-ecastern dircoction,
the helvctic stratas plunge under the
perinie  flysch nappes n the
Aohwarewasser wvalley, which therefore
marka a well delined Lectomc boundary
of the lwarst system. However, the
hvdrologncal  boundary of the karst
gystem 15 more complicated: En the
whole valles, the Schrattenkalk (orms a

hydraulically connected karsr agquifer in
the: undm]_:',mund, collecting  atl  karsl
waters from [l;@- Crottesacker Plateau as
well as the serfsce tunid of the Flyseh
mountains that reaches the karst aquifer
by scopage of swallow holes. The
aquifer is discharped by several kacslic
springs in ihe lower Schwarzwasser
valley., Therefore all of the bacers thal
were njested 1 Ehe eastern part of the
siter reachod all the karstic spongs in the
Sohovarzwasser valley:; the
hvdrochemical properiies of  these
aprings are nearly similar a5 well.

In the western direcowen  Lhe
Subersach  walley cuts  throueh  the
Helvetic anticlines, following an axial
deprassion and a abike-alip fawl, As
there 15 no hydraulically connected karst
aquifer i the wvalley the plunping
synclines [orm rather isolged recharge
areas. The synclines are discharged by
several  karwlic  springs  n different
altitudes which  show  sienificam
diffctences 1 their hydrochemical
properties.

INVESTIGATIONS OF THE VEGELTATION AND SOLL IN THE DOLINAS OT
MECSEK MOUNTANIN. S0UTH HUNGARY

F.dit Hoyk

Ulmiversily of Sxcoed, Deparsnent uf Fhocsical Geogaping, Eppctan w. 2., HU-BT21 Sespad, 1limaamy

This karstcoological smudy done
in & Thungartan karstic region. in Mecsek
Moyntan, The Mecsek Mountain can be
found n Southern part of TTungary. The
becselr area can bhe  cvaluated by
comparitg recent dara with those of the
earlier analy=s mm Bikk Mouncain and
Agatelek. Thiz terntories can be found
m Morthern part of Huneary.

The wrestein part ol Mecaek
Bountain is fich in karstic forms. There
15 2 karstic plateay of approvimatedy 14
km® extension tn the South-East of
Orlin, divided into 3 smaller plateaus by

the Orfit-1"écs road, the Kartvélves- and
the

~ Szuadd-valiey.

Surnmnarising  our  snakvsis
comelusions can be made on the stape of
dolinas in Western Mecsek, in Lhe
devclopment of karst regions i TTugzary
om bhasis of vepetalion and sl

The rock of the buse of ‘the
semipling area is made oF middle Trassic
Imestome, which is strongly fissured.
Thiz circomstance plays an important
part in karsl forming,



From a morphometric pomnt of
vigw  fhese  dolings  are swmacamly
dillerant fromhoee in karst areas of
Rikk and Aggteick. The difference can
be cearly seen in their smalier size, small
arca, big depth in relation 1o size and
funmel-like form. The M relied satio s
reflected by the vegelution, sinee species
characteriatics of ravine forests appear
alsir,

Amang climatic factors the 700
mm  progipilation per  vear can e
underfingd which plawvs an essenbal role
n doling forming

The COy production of oot
gysterns of arhorcsveni  phytosenoses
covering  the teratory is also  an
inpentant  dactor contributing  to the
ampoier Tmoensve developmenl ol
clehimas.

Sl research studies alzo support
the quvenilite of dobnas o Westen
Mececk. According to the grain content
curves 1here nas not occured yet a

retnarkable  differentiation helween
buoiteans and sides of these dolisas that.

- pefpry o ihe - shor lime pussed since —

their formation.

[xolnas an the Ol karst platedn
are characterised by a natural state, the
terrinry can be considered as mone or
less fres (rom anbopacemc influcnees,
This refers to the direct effects. since the
indirect offcct can be shown by the fact
that the soll pH iz tuming sour.

Thiz state close to #s oaturel
caondilion is 2 preai value of the
landscape. Wowadays il 15 an "mportant
task to congernve the natural conditions
ol the environment, espoally thosa of
karstic regions. The karst s 2 highly
vilnerable nataral system thal reacts
wilhh gfeal aensitviy w0 aniropogonic
mlluences, o it requaires an nereased
protection On the Basis of all this it
wirild b ressomable to mvslve the Orfia
karsflc reglon nto CoONservatlon projects.

CAVES OF HIGH MOUNTAINS IN POLAND.

Tomasz Klarenbach

Tiepa Dot af Goenou phology, Tinversice ol Sulesia, ul, daiiska B0 FLA1-200 Suaws wiee, Foliad

Mountans of alpine origin -
lFatra Mrs, cover only small pant of
Poland  Karstified rocks ocoure in
Western Tatra hMts. and cover-ca. 50
km® Within tlds small aren &00 caves
are known, longest and deepest in
Poland amenge {kem. Thres caves are
over 10 km lomy and Rveteen over | km
loryr  Ther are three  caves  with
demivislation over 500 m and fourteen
over 100 . Last intensive exploration
works resplt modiscovery of mamy new
cave callemes Most important cave 1m

Tatra Mis. - 13 Wielka Sniefna-
Litworowa Cave Systemn (Bld m of
demivelation and over 20 km fong) -
degpest and longzest cave im Poland.
Atter possible join with Soiefng Stadnig
Cavee 11 couhd be 26 km long cave
system. Caves are groyped mostly in
upper part of the Polish Western Tatra
Mtz and are of different genetical Lype
and age. Part of them are of proghcial
origin or are Lransformed by glacial
waler in Pleistooens:,



DR AND DEVELOFMERT OF AM QLD ALFINE CAVE

Marlin Kncz, Tailej Slabe

kours Baseemch medilne, SRC SAZLT Tieey Ite 2. S16250 Fosba i, Slovenin

The entrance inle Zadlaska jama
les in Maastnchtian limestone breesias
al lhe extreme northern border of the
Outer Dinarid tectonic omt; due to
appearance of Megalodontid shells it s
presumed that the oorthern parcts of the
cave  developsd o Upper  Triassac
bmestopes. Tectomically the Cretaceous
but alzo Treassic carbonates are strongly
broken.

Several systems of former water
passages controfled by geological
lactors are found in the cave. Two of
lbheay  are  mmore  distinctive:  one
develpped along  hedding-planes or al
the comtact ol heds parallel o beddimy
and the other along fissures and faults
which are fransverse to local bedding,

The cEve was an anaslomose-
maze hke nevwork of wmbal fubes vhat
overgrew Into passiges. The firste and
the most important factor was water that
slowly flowed through the pessages.
Later the cave was filled by fine-prained
aediments. Water fiowed aboee them
leavinys, aburve-geditmenl rocky leatures
The parts of lower hang passages from
which the sedimenta had been removed
were shaped by fast water flow after the
lowering of the uwndercround water
level. Relatively soon the cave vemained
hanging inn the stope and was dry. Then
the rocky perimeler was partly reshaped
by & condenzalion watcr

THE MEASITRING OF THE KARST DENTUDATION WITH HELP OF
FERCIIED BLOKTKS, THE CASE OF V. VRATA, JULIAN ALPS

Jurij Kunaver

Veiveren v Ljublpuu, Filozofka falooaneta, Oiddeles 2 goonrafipe, Adkertera 2, B-1000 Ljuldjacre, Slovenia

In the regmon of Vo Vrata, 1924
ny the karst ﬂi'u'itiing ridpe belween the
Sota and Behinj valloy, sbowe the
platea: of Komna the perched blocks
are ome of the best examples of these
phenomena of the whole Julian Alps.

They are s0 well preserved due o

specific geological setling, characterised
by 1he thick subhorzontat Tachatein
limestone strata and dues o therr [ocation

mm the highest and the latest placiated
arcay. The perched blocks have up to 15
cm high hase only, which doesn't
cxpress the whole karst detudation in
the Holacene. This paper discusses the

question of the real amount of the

surface karat  detwudation  and s
distrbution in the same penod relared to
present situahon and possible changes m
L1e pratsl.



TCE TN CAVES
- A CLIMATIC PHENOMENON AND ITS MORFPHOLOGICAL EFFELCT

karl Maig

-

Muturfvstorisches Musaym Wien, Karé- und Hobdsnkuode Abieglong, Messeplate 1S teps 1001, AT-
1670 Wisn, Ausina

Tuns i caves 34 a pecular climaric
phenpmenon, In vur chmatic stage oo
wppears rom lowlands up o the sbpine
repnnpz, N depends on percolsting water
ficeming in caves. LDeep tcmperanures
durinp the whele vear preserve the foe,
bul desp lemperatores dao met eaast
contimwausly in caves doring the year
and therefore do 1ol preferve the e, A
high dynamiv n persisting ce stocks
follpoes oacillafing climate, Somctimes
the: shape of the 1o changes vear by vear
ar i lenger periods. Nowadays ice i
melting more rapidly than before
different caves, thus il will be irmportant

to shedyv the morpholopy of lee, all kinda
of mclusions, the effect of ice an the
cavee walls as well as freezing effecis.
These smodies have to be finished, befire
the ice has probably disappeared.

CHiservations of o0 temperatures
amd morphologcal effects I recenl
caves are given - if there are some.
Phenomena, possibly resulting fromw e
pressure or freezing =zomes are shown
from east alpine caves, auch as nside
sedmments, brocken sinter lwyvers, watl
1wecks  and  wall  configurations,  The
elfects are discassed, for caves in alpine
aril pormglacial regions.

AFPLICATION OF SLEREQSCOPIC IMAGES IN KARST RESEARCH

Twaong Maorawiceky

Irepartinenl of Uhenrarmhalagy, §inrversine of Silesia, T, Bedzitsks &, PL~ 1-200 Sasnowice, Prdand

The paper presents results ol
apphication of 303 images in  karst
mvestigarion. The slereoscopic imagcs
eome  from convealional  serjal
photopraphs and alse  uncooventional
fow-level  aerial  photography  and
terresliial photography. The atbvantapes
and disedvantages of  cach of these
methady are discussed.

The: paper atlemnpts to justily the
cangept that unconventional survey can

¢ller an mespensive, rapid and aocureke
allernative  tix  some parns of a
conventional field propramme i karst
stdlies.



LITHOLOGICAL CHARACTERISTICS AND KARST DEVELOPMENT 1N
ALBORL MOUNTAINS (EAST ALPTAN REGION) - o. c. TEHRAN - IRAN

Seyved Beh=ad Siadat

terlemal Warsl Smdy and Iescanch Lcuatcr, 1.0, Boaxg L3879 - Y584, Cchraa, i

In the center Alborz Mounlains
of lren. the wppec Jurassic s represented
by a sequence of marine carbonates,
kinown a5 “Lar [ormason”™  This
lithostratigraphic unil was measured and
campled in Carmgbadar and  polour
s lieas; at Techran. Ietailed
petrcoraphical stadies indicate a sharp
difference m depositional facies and
iapmelic  characteristics of the 1wo
above mentioned seclions.

Lar loomabion i Garmabadar
predominantty s composed  of
allechemical carbonatcs mainly
bioelastic, which iz transformed inco
very desse homogeneous and mceitic
limestone in Polour area.

Karstification i3 the  most
signilcard and widespreade diggenetic
evert i the L tormation. TTowewer. if.
appuges n bwo different models m the
studied  sestuoms. Tn Garmabadar,
karstiication 1= related  to subareal
wedthering  that 35 responsible  for
grisition of foatures such as karrens and
rls. On the other hand in Patour thers is
dual mature and varying mapmilude,
surface karsrification s begier
development, while the depper part. (400
m} large and ourerous caverns have
heen formed indicated the prosence of
mare: chemmically ampressive water. Four
sets of critera and evaluated.

(11 {reologically - pervasive faults and
fractures i the area acts as a
cotiluil  network  which  Thcilitates
surfpee  water  moewvement to the
phreatic zone,  The  plezcometnc
surface 13 measured at a depth of
210= 10 meters.

(233" C and 8" O measurement shinws
average <arbon and  oxymzen n
malrix {irmestones are aboyt {-1.3

w57 U oand -6,5% 3" O rpg)
and sumilar  Jurassic  limestones,
while fiacture filling calcite cement
have dual omgn, in the abowve parl
cemenl  from metoac sourse (-
23%%0 8% C and -6.9% B PEB).
Whereas in the lower part cemend
formed by warmor water (-2 0%0
Y C and -10.6%0 &Y 0O PDR) L
appears that metconc heated water
at  depth  were responsible  for
Larstficatton and  subsequent
cementation in the Lar [ormation.
{3) The Hydrochemical chararier ol
hot-spring water shows, flus spnng
which carmes COz and HaS, reachos
the surface n the vicinity of the
Tramavand volcano. 'Lhe
ackhification mechanism to develop
lcarst appears to be asaociated with
voleanic fumaroies. The ©0) and
catbonic acd  digselution 1
balanlded by subseguent  calcile

cementatinn
(4} Polish  section  studies  of  the
suhsurface COTES showrs

indiomorphic  pyrite  formation

dunng fracture - filling cementation

13 a strong indicabion  of the

presence of 5 within this karstic

svstem at depth bobow 060 oo, Tpon

1.5 amival at the oxygemted zonc.

Solfienc acid 15 formed which

subseguenthy CAUNFES InEjor

diszodution and karstification.

In conchezion, Damavand volcanismn
with its several teclonic effects on Lhe
adjacent  areaz  and  hydrothermal
comdilinoms in the deeper part is currensly
miensiing the  mapnilude  of
karshfication in the Lar wvalley and
polour arca



KARST AN ENGINEERING PRACTICE

Yiadimir ¥. Tolmachey

Lrate Veghure anhkarsl I-"n'!'I:l:I'ir-'n':. Bagbavakony B0 250 RUSGOENLS Dizershimz=k . Mochay Mowpomad rewion,

Covnomuic  masteriyg  of  karsl
arcas  sels  peologists,  enuineers,
gcolignuty, coomaerrlsis and vy tasky
of  theoretical,  methodolegical  and
adraimstrative  cheracter,  The  most
comphicated problems  anse om the
function of karst stwly and scentific
disciplines of enmnecnng and cconomic
profile. The decision of these problem is
the aim of cngincering karst study. 1t
should be noted that enginesring karst
study owing to the specific character
had detached itselt tram cradicienal karst
sludy. Tn engieenng karst study its own
appriach to the karst rescarth is forming
which connects with nocessity to come
to congrete projected or administraiive
decisions  under condition of  (he
stochastic character of the karst provess,
inauficient mlormation, e imted fime
of 'uwestigal.imm usulhcency of mongy
for
anricarst prodeciion, speciad featurgy of
enieerine construgtion, the character
of praclical easks, oty

The maim sims of karst sody are:

. Discovery of the character of a
karst dangor and itz lonp-term
forecast W reference to some
types of building objects  and
conditions of karst develuoprnend.
A short-ternn and  operational
forecast of a2 karst danger for
gxplonled vhjecty
Llaboration  of  strategy  and
technology . of  enginesring-
ucological Uvestigations wilth a
consideracion of special features
ol an ohjecl  and  probable
metbwods ol antikars! prod ection.
Llaboration of methodology of
karst  montoong it various
levviglz- rewional (for exampla, on

Eusziu

2 city scale), local (for example,
on an enterprise} and object
levets lin example, on some site
of v plant. o a hndpes, etc ).
3. Elaboration  of  anthropogene
Forccs upon the mtensoy of the
karst procoss
Valoation of the industrial karst
danper with a considerstion ol
probabie technologcal,
ecolopical arwd socal
comseduences aller disaslery
A complex decisien of probiems
CONCLITUE an armangement and
expplottation of waste disposads in
karst terranes.
Befimiion  of  parameters
arakarsl profeciiom planning.
Improvement  of methods of
antikarst Consliuclions'
calcularion.
Elaboration  of methods ol
planiting and economic prounds
of antikarsl protection.
Etaboration  of  prociples of
oljects’ and projected deqigions'
Inaurance m karsl terraness.
CWahwation ol karsal  terTances'
cont.,
CImprovement of parameiers on
myvestigations, plawing, buildicg
and explomation of dilferent
objects at federal, regional and
alyect Ievels
Tor lhe decsiom of above -
mentioned  aims offorts of  vartous
specialists arce necded These aims are
ol only  perspective ones i
rescarchers. They are fonmulated on the
base of real investigations which iz
pondueTing in Stale Ventore “Antikarst
Profcetion™.

of
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THE LAST NEWS CONCERNTING THE PROTECTION O KARST REGKIPNS
IN THE AT'STRATN ALPS

TTubwerl Trimmed

Direhestr. 77, AT-1250 W, Austoa

Protecticen and conservation ol
Laral regions, caves and kargt walers
based on soienbfic  researches by
difTezent laws have a lonyg tradition o
Aapstria. Recently, chanwements of laws
and of the demands of usc have created
new  conditions for a4 gustainable
prescrvatiom ol the fypical characcer of
such regiona. In connection Lo the
ecological  semsitnhily of alpme karst
regions i3 sooms b necesyary to realing
all possibibtice for a  |ong-timc
protection of the natural resources of
karst landscapes n the Alps  and
especially in Austria and his provinces,
aiven by laws on the one side and by
wnlormation of the pul:nliu ess;mtia!t}- l!l:.r
Twm-povernmient  arganisations on the
svther side.

Thiz possibibtes recemtly wsed
arc: the admission of yoeneral prevention
measares in the laws of pateral
protection  (“basic  protection”™), the

creation of lagpe protected regons and
naliogal parcs well the nonunation of
karst regions in the prolection netwionk
“Ioatura 20007 of the Fwopean Tlmon.
Further impulzes are attendsd by ghe
realisation  of  the  Intcmatonal
Convention concerning the development
al'the Alps (“Alpenkonvention”™).

The most actual event was the
officiel  presentation of the  document
confirmmye the inscnprion of the rogion
“Hallstatt-Dachstein- Salzkanmerguat”
inchding the Dachstein caves and the
vaste  karst plaleao in the  ‘World
Heritage List ol the TTNESCO on June
13, 1996,

For a hetter mformaltion aof the
public vonceming  the Austmian  karst
regiony ad their problemy a group of
imeerested cxperts has elaborated under
the auspices of CIPEA-Austiz 2
bowklet, published alse in June 1908,

MYDROLOGGICAL AND GEOMORPROI.ODGICAL EFFECYS OF
EXTREMALLY HTIGCH WATER IN KARST REGIONS IN SOUTH POLAND

Andrzej Tyc

D-..'p-'.u ticweist af 'L'rlh‘.“luh.l.l.'ﬂ'l.l!lll:@].-' |..|r||1.'|.'|:ril:.- ul"ﬁ]x.-riﬂ.._ nl lisdeiniska B0, PL -2 [-2(4) Sosnewiec, Poland

The pered of years 1996-1997

shoukt be recorded ax an extremal for
kyrat regions of South Poland and Czech
Fepublic. Early spring of 1996 some
areas ol the Silesan-Cracow  Upland
were flooded dus to intensive rin falls
m the peried of snow meliing, All this
woar was wet, with gtorms  during
sununer and carly astumn. Exceptional
high precipitations were recorded in July
1697 when 1'r'|4:!n|f'tli'||1-,r pI'EI.‘:i]]jia.l'iuns VT

over GO0 mrm in the Sudety Bt and
Western Carpaliians and over 433 mnm
mn the Silesian-Cracoew Upland (mnean
wvedrly precipistions in Poland are G50-
MHE mm. Maxioom vamn fall occured on
July  6th, 1997 and m  aome
meteorofopical stations were recorded
over 200 mmfday. In elliecl upper part
of Wistula river basin and all Odra nver
basin flooded, most importand.  karst
regeons in Poland among them.  Dhis



hydromateorologial situaiion results i
speciflic extromal phenomena i karst
gysbans Some maclive caves o1 thei
part were [looded and in many places
LLosal™ overllow springs hesan achve,
Carasthrophic ried Hows and subsidence

dolines  developed. Most active  and
wiving long chain of processes due to
exceplional hiph water wers recorded in
karst argas alfecled by wnensave Ruman
achwily.

HEAYY METALS CONTENT IN SEDMMENT OF CAVES AND PLTS 1IN
CROATIA

Boris Vrbel

Foresl Besearch Inshilule, Trigasska 55, HR-10 800 Fapreb, Croslin

Results of some heavy metals
content (P, Cu, En oand G4y ol il
withim  serne ﬂp&le{:h:gi-;;.-u-] phjecks m
Croatia hiawe brexn reporied,
Investigations  mclude  also standard
chemical and physical so0il analyses.

Samples  were  compiled in
dillecest parts of caves and pits from
long distance of entrance and in upper
prarts of channels. Boond 1 kg ol st was
mil inta plastic bag, marked and fiemly
Cliveed U treatment. Averase depth of
sample laking was | — 15 om, A total of
25 samnples were compited and anaiysed
durmg  [9& -1, Chemical analvses
and  mcchanical confent have been
camied oot soil-physiologicat
laboratory of Forcst Ressarch Tnstitute,
Jasrrebarsko. Humus comleni %, wolal
miurogen content %, pIT in Ha and n-
KCT, CaCd; %, POy and KO content,
mechameal il composition and some
heavy metals gontent (IPb, Cu and 20
were defined on thar occasion. Heavy

metals  were  determuned by atomic
abzorption  spectrophotometer  “Perkin
Elmer 304 5% Standard sclutions are
prepared  according to working
instractions PAWLLIE (1967T),
{Analytical methdds, 17973

The samples found in Tukine
Jema-Trogama pit systeon ono oyt
Velehtt, (ovpr the [OH) m deep pit
Fyvstem, samples gumber 10 and 11) and
samples i caves from very lang distance
by the entrance (minimum 2000 m,
samples no. 20 and 237 have the lowest
contain of heavy metals belween 25
samples collected and analyzed from
other caves and pits through Croatia
Values presented in Tab. 1 (a0 I, 11,
20 amd 23} havc natural content of
heavy metals for Karst area  in
unpolluted suberranean  syslems  in
Croatia.

Key wards: Fleawvy metals. cawves, pirs,
Karst, Croalia.
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ALPINE {7} KARST OF EANTERN SEREBLA

. Milena Zlokolica-Mandié.*, ==, Jelena Calif-Liubojevié =, v+

“Gupdert Spcheoiogic and Pl matio i QA AR, Studenti g 10, YL 1100 Delzrode, i oalavia
*=Grengaved SIG, Karndioodyeva 45, YTT-1 1008 Belorade, YTumasliovia
kb Facally of Geapraphy, Studaniski g VIO, YU-1 1000 I'h:]gmdel Wizgrsbien

Fasiern  Serbia  abounds o
varous kersl fealures which could be
clagsificd o diflerent  traditionally
determined Lypes {lropical, alpme..),
alliwough it does not have  neither
cliimatic  nor  clevatiom  parameters
characieristic for those typos.  Aficr
intreducing Lhe basic postulates of the
puere karst mnodel, as well as the theorics
of meeption and development, the fact
which becomes  evident F4s  Lhal o
example. Alpine and Thnacic karse difler
anly in dimensions aml fTeguency of
[eatures, Do not  in the  hasic
marphalogical  charactersstics.  Bastern
Serhia 1s an area which was explored
mare than a hyndred of vears aco {area

ol classical explorations done by Jovan
Cwijic]. On the basiz of the knowledge
ol that tme, the karst ol Bastera Serbia
wiy delerrmpned as an example of the
Jumm fpe. In mecent  ewplomations,
howrever, many entircly new facts were
established reparding sorts, dimensions,
frequency and development factors of
karst teatures. That is to sav that. the
main difference les in the estent ol
exploration and jevel of knowledge ol an
area, or, 1 other words, whether the
karst 15 explored or upexplored.

Key words: Fastern Serbr, karst types,
karst marphology.



GEOGEAPHICAL FPROBLEMS OF THE MINL HIDRDPOWER PLANT
KRAJCARICA TN THE TRIGLAV NATIONAL PARK. AS SEEN FROM THE
ASPECT QF ENVIRONMENTAL PROTECTION

Muteja Klinar

Pl slva KBS za l\.ll::l\.'lul.: e Freslar, f_.’prrm: BES mz varatve nnmwe, "."-ujkl.'l'l.'-a. [ | B TR ;.ll.':lljar..:. Wivvenna

Along t= embrc course, the
Krajearica  with  ms  immediate
surrcundings 1s a very beautiful and an
inchispensable environmental clemenst of
Treota valley which should by all means
be protocted against  reckdess
icricrences, TFrom s source at 700 m
a.sl to itz confluonce with the SoCa ar
605 m, this brook 1s about 1300 m long
{vertical drop 90-95 m, averape radient
&1 %o, discharge Em‘*fsa:} and abounds
in water more chen the Sola itsell even
during heavy drowghts; herefore it
jastifighly  atbacts  power  engmeers’
attertion, Hol it alsg  attracts  the
attermtion of the wisitors to Log in
Tremta, and those who cross Zadnjica to
climb the Triglav and Razor mountains,
meostly in summertime.

The lower section of the
Krajearica served the purpose of power
already in the past. Since the eady
eighlies, initiatives have occurred, to
make use of s hydro-energy; yot, they
have all been tomned down by the Public
service for the Protection of Matural
heritage in the Trglay Mational Pard.

The QUTent investigation

discusses the envirenmental prohlems of

the two variants of mini TP on the
brook.  Either of them  should
additicmally supply electnaty o Trenta
and  thus  make it cnoreeticaly
independent through the uze of a local
source of eneryy Both variants plan to
construct a mun-off tvpe of mink HE. The
first, or the lower varianl, proposed by
Triplay Mational Park, with the installing
discharpe ({4 of 2.0 w'fsec  and
Biclgyrical minimem {Bm) 034 ms.r.gﬁ;
plans the #noual production (E) of 1.93
GWh Bcononucally more profitable i1s
the upper wvariant, advocated by the

locals, wath the nstalling discharge of
1.2 miser srd  variable  hiological
trniet of 4.9-1.0 m'fsec which would
generate 3B OWh of clectneal cnerny
JHCT YT

Fither HI' iz planned to  be
lovated wathin the Tnglay MNational fark
{TNF) where 13 such plants are already
operating. The TWP comprised 33,5048
heclares (4 % of Slovema), specal
regulations apply to i, hesites  the
peneral ones, for the sake of addional
envireumental  protoction  agamnst  the
anthropogenic interference, whick the
planoed mimi HI* on the Krajcarica
undoubtedly 15, Therefore,  arguing
began berween the advocators ol a
dightly bigeer and economically muore
profitable mini HP | and the protectors of
nature advocating the standpoint  that
the explottation of nateratb  sourccs
withitt Lhe THNP 14 incompatible with the
lwtter’s purpose, however, they agree to
the construction of a less poweriul
variaot of a mim HP. The dispute spread
aver the local and reamcpal borders and
acquired state dimensions, ahove  all
because of all the permdls which are
reguited for the construcion jrsclf

Eithet wamant would  represent
paly a v nterference nto  the

- lendscape, which would met change

cesentially the cuisting simation; yer,
there are some differences betwesn the
twa. Constraction works, such as felling
trees and buszhes, diggnng lur ppehocs
and commeclion to power  netwaork,
construction ol access  fracks, ot
would be jusl a minimuom interference
itla the fwndscape, provided that the
exceubion be extremety cauliows Since
steep surfaces mostly prevalf in the
relatevely intenscly karstic limesione-



dolomile fver basin of 245 59 km
mechanical  demudation  could  occur
during  the process ol digenp  for
pipelines, which woeld be ntentilied by
ahenmmdant  precipitations  {over 2400
) This certainly mdicates that he
diggsgine sbwuld be started and campleled
alrcady 0 early spring, and the curf
ghowld be preserved and after the works
have been complefed 0 shouhl  be
immediately replaccs and  sown wih
grass. Such digging should therefore be
catried oul manually and would aorually
be ahort-lasting intervention; it would
nol  affect  strongly the ferile  soil
becaust thiz practically does nat exist in
thia river basm, mnee only very shallow,
stony rather dry sol of poor fortbity is
generated on the valley bottom. Besides,
the fact iz, that the use of wmater for a
mini HF wall chanpe the water lavel in
the Fower section of the brook. Lt iz of
crucial importanee that the amount of
water used for the HP be as small as
possible,  particulardly  during the Tow
water level, which, furtunately, ocours in
wintertime.

Ay to the amticipated effects on
the emdrommneni, Tesulting cither from
the lower or the upper varant of the
planned mini HE Krajearica, the preatest
mlerfercnee meo the landscape would be
comstrugtion mself, and the wie of waler
during the operatien ot the mini TIP
Becuusze of a lesser wuse of waler and 3
bngger biological mitimurn, then s mingr
and  technically  less  demanding
mberforence inte the landscape (Hghter
and narrower pipes) amd p less visible
reservelr, and in spite of a longer
distance alome which the pipe-line would
be laid, the wupper wvariant seems
nevertheless more acceptable from the
aspect of envirunmental protoction.

In forming a complex decision,
the  socio-gecpraphical aspect should
also be raken o accounl. Mamely, the
motion or building an  economicalfy
more profitable mini HP which would
generate more enerpy, onginated fom
the locals of the +alley; this valley raoks

intr the specific type ol mountaineus
regionz, and it also lies by the horder, is
remote from ransport conncetions. and
1% econcmically less developed with the
explicitly proncunced depopulation {in
19933, Lo spite of the tact that meithuer af
Lhe 1wo planmed mam [TPs cun supply
enowgEl poawer 1o the entire Trenta, the
upper varam would provede s relatevely
stegdy supply to Trenta. especially o the
case of increased power consumption
which s planned for tourism and olbe
actevities. Adyway, this wind HP, ay one
of  more  important  Infastoctura)
tacilities, would help e save  the
tlemographically endanaered Lrenta.

True, the Trenta locals will not
lve on the home-generated electrivity of
the mini HP, but rather on weorism This,
however, should be ostered s the
begrining by the stgee throngh adequate
investments. When Trerta reaches a
ceflain level of development in tourisim,
iL will already be abie to buv electrical
encray, Although being an imporiant
yood, the alectrical enerpy should b but
a by-care of Trenta. It cupghl uy be
sipplied by he stale  which, by
establishing the Triglav Waliona Park,
has, limited the wse of this vallev's
ratural SOUTGES in MANY ASPECts 1 this
purticulur case, the hydroenerpy of Lhe
Formjennica. Ir 15 the national inrerest thal
thee Gultural imape of Trenra not vanish,
and by pondering e damapes  and
benedits which would be caused through
the use of clean, local source, i e the
Krajcanca, comditions  shaold  he
established to preserve i WMass sale of
abandoaed farmy and ilelr
rearranpement  info vacation  Bouses
ablone will certanly net preserve the lile
w Frenta
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