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Program

Tucsday, June 2, 20H1
Armval of parficipants
iB00-21.04  Registration

Wedaesday, June 27, 21

BUH-12.00 Registrabion

BA0-10.00  Opening asd lectures
10.00-10.30  Hreak
PO 30-E2  Lectures
14013 5 Field work: Coenlget harst ﬂrhv'ihjl.‘. and Koatovska reha
20040 Poster presentations

Sltde projeotions

Thursday, June 28, 2001

831000 Teclores
[300-10.30  Break
10.30-1204  Lectures
134149104 Figld work: Contact karst of Rovie and Postojna basin
00-21.50 Reception at the Karst research instiute
2130 Poster presentations

Slide projectaons

Friday, Jumne 29, 24}
30-184  Whole day excursion: Blind valleys and contact karst of the Briani hills

Important

The areas of the field trips are heavily pepulated by the infected ticks. Do not
forget to check yourzelf carefully for the ticks after the excursions.



ok 2 5
- : 1 :I';'" ' - '..-ur:-r = y
: "_.-rl :\..'1:%' g s w-ﬁ"%\’_—.‘ L

TR Rl 2R G 20 ot harm; of Ranvie il Postojna basin
i 1 Jenrst poljc of Logages, 20 Contact kursLal Tog 3
5 & Lot kst of Pukcl-:..tti ey vallay Bratelow
"""”H: '“. dolina, 3. Blinl valley Zojna doling, 6. Ponors o
-1 o HotedeSicn, T Blind vulley of Tolosa ot Prediani, 8
: Ponar of Pivka al Pmmjmi UV

"11'.;"‘3 e :

ok

! !
ERURLEE
Dd';'!.l

i ® ,f:;ﬁr&;l. b u'-f‘f

:'.'-'h't-i-tér-'—#" i g ':-?*I'..[Ima'l..r
HE i

,p-l..-"l TFII'

1 l-'jn.l_":l

I alge l.'lTL:l]'l'iII'II.'I:I.IUbh E Levelled plain s Bodik, 3
gt bermeen Frezovica amid Odalimi lalimak v llo, ©
4. Blind valley Odolirg 5. Litind valley Tazorimd, 5.
| Makarske godolje ot Starod. 7. Litind. dry s foesd
wnallens of Zavaja sl H.Hl!:lbl-"-l dana

b

HYLILE ol = b

e
Z= !35"-:"' n

T I_um

-:r-r A ].j.'

P LR | d

'-"-!:"';"'4.'

._l‘-:n

. l;_':'.h'r:. ﬂlllll:j.._'\:; "l =,

R
‘l'i'u-i'-'\-.,‘i’_

o . W
. Lot TR AT b
; iRkt

Foanjieils

. !-tlrlr\- veln e

H .'u'.wn A

o R T F

27 4. 20441 Contact karst of Q-tuc and Kufevala rcLu =)
1. Contacr of the 5W edge of te Sikic hills al Jame. 2 ek :
Contact of the E adee of Sihe hills, 3. Hhid valiey of
Euirii porok ook 3, Blind valley of Kogovska fka -
Mk = ‘0

eIy A TTRTIY '||v.;i.:'--"""_dﬁ = ok

B |

o
'\-l-lr---..-'i.u
Y, W,

R R IR L '-'




3
INTRODUCTION

g of the possible clessifications of the karst. iz by the dommant momphological process, Karst
formed by the nftueoce of the allogenic flow could be designated by the term of cantacr karst.

The term goorees famebiar in Slosema on the Classical Karst whera the karst contacts non
earhonate rocks and specific rebef forms developed, The lemmn i@ reazenable, Lecuuie swch karst
essentially differs from the karst which surface and widerground was feroed wilhour such influence. [n
the otermational karssofogicnd literature thege fonn: and phomomens are wsually named as karst
ipBFlusneed by alkaganic mpots (Ford & Williumes, 159859,

Contact larst devielaps usually whure weater floars from flusizl celiof onto karst, Alogene weler,
Decause of s queaotity, ropime, sedimemt snd chemiical charactaristecs, eitcrs ke karst process axd
forms parlicebsr el momphelogy. This relief has some characteristics of fluyial refief, bt karst
fratnres dommate. Phenomena and forms thas develop ar the contact of flwvveal and karss eslict am o
ros?t of the interaction of both marphalosicsl svstems,

Tha distobution of contact kavst i3 precaditioned by the contacr and offect of surfee aml
1ndergronnd wacoroourse wecworks, the coatad iz wsaally Loked (o the spatial distibution of kegstic and
non-karstic rock, The contsl of variows ook gave s name to this type of karst, althooch various
Torns af coitact karst can be found m the medst of karst eocks, on which a niver notwork may oxist dues
ta wariows oflier faotors. Thfferentiation bebween karst and contact karst was decided upon for prachical
Lkarst description and resvarch reasons.

In Slovemia soma 229 sinking rivars in 19 karger areas ace drawm inte 125000 woale maps
Smallor scale maps show that the number of smking rivers is mud Righer. The propotion of ¢outact
kargt i the total karst is relatively lowe, but s sigmibesst Bor vaderstanding the farneation and
funsrioning of karat

CONTALCT KARST OF SIBJE AND KOCEVSEA REKA
Wednesday, Junc 27,

CONTACT KARST OF SIBIE

ﬁibj‘a iz & fidge six kilormeless loeg and vp to ooe kilometre wide. B iz composed of non-
catbanate rack and is located amons kacst plain that exteads from the Fedovska polje. To the cast 1t
boiders the higher Peteov and the Prengel) hill. The ndge 12 up to 660m a.s.1. and the flams surronnding
1 are wp (o 6m loved Lo the north-west and up to 150m lower to the soth-east fhan the contral part of
thie gidime, : .

Sibje is compozad of mica slates and sardstones of Permian age [Gerpovdal, 1961} 'Tha
southem side is surrcunded ainly by doiomete rock. and with Jienestoas to the sob-east. o the Tower
part of the heds of the streams and in zome locations an boundary limestone, Dieds of Hologene clavs,
uartz sand and mbble of ap o3 few metras thick cover Ui rolief.

Structarally, Silije is a part of the Frem overthnust cover. The soul-wostern boundasy i 2o
avertisy on e Carmic ovsithrust, foan the noch-cast ot is covened by the Ormek owerthrust cover
(Fremrey, 1932) af limastone and dalomite.

Hydroleey of the Sibic hills

MNan-=reaite rock m Sibye covers an area of & 25 square klometros, on which &7 separste
waker steeaens have formoed and sink aloug the 16,5 kilometre contac of Sibje with carbonate cock. On
averigrs, sheams collect nu-off froot coly & 0Wkm” each, with tha |a|‘%$ﬁt Kadji potok draining 0 6Tkm ",
The mean flew of the larger etreams, wifh warersheds of 0.4 to 0.5km7, iz arond 10 L,

Waler m all the sfreams las sundlar chenisal chacactenstics, The specific electric conductivity
ol the Kadjye potok duning tracing was TOpS o, the Bow rte was 8 1s, and e tompemte: 5 % degrees
Celzius, Similar or even loaver values were found in ather sreams,
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Fracity eaprerinients showed that the Kadji potok flows {iom fhe north-castom edgs nt".gihjc and
1%)an away men the 365m lower sources of (he Qb and the Badeffica; de apparent velogity of 1he
tracar was | lem's. Water from the sinldrgrasater fow at the village of Rinsko, oo the soothent edpe of
!tgihje, florars Gl away into the 320m Llower Bilpa sosrees near the Kolpa siver (Fiabid & al, J000),

Reliel of the Sibje contact karst

Charpckarnistic faatyraz of the ‘S.':hje contact kargt are the fimnel-shaped dolines that formed by
suffusion pro<esses in weatlared non—carbonate rock, divectls at the gantact of the carbonate and non-
carbonate rocls. Larper ones have sinall water Qows ar the noc-cabonate snle of the congase. Tha
dupressions al the polas of Jarer stivams are oo tooger of & ogular shape, the Taiks are steagpar and
sink Tecess © and i some: cases veelical walls have formeed on Qe carbovate sidse of the contact,

Some smaller blind valloyg and dry valloys have also formoed: these extend v the Oamr2oed

Ealien or the Kofovake [nlie,
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Fiy 1: Contuct herst of Sibje. )

Levend: 1, mpormiectfe racks, 2 Neften = Faest plafn with selunion dolines as dominens form, 3
Firrst mokgtains with conleat fitle av dominanz form, 4. sream, brook, 5 watershed, 5 sireare with
suffosion depression at the panar, 7. dind valle, & fossil bitne valley, 3. porer reoess oF sieep
Aead, ML dry valley, 71 afluvial fan, 12 caves {1, Sazhina, 2 Hokicaloch, 3. Romeegrant 1, 4,

Riimteegroie I, 3. fSrlogy ae Mimsken, 6. Kevrarove famal,

The formmanion of contact karst in E:il::in:I most ikely started when the Kolpa river villey was
forrming, and {he once whols Kodevskn palje was dissected into two paris. Duz o lhe bwrease in
pradicnt, yarions contact phenomena occorred cverywhare along the lithologic contact, m particular
sufiossioi dolines, sinks and ponors, Seoaller blind valleys weore farvged at the larger streams and in some
places doy or karst valleys ahoeea them extond towards e Kodevska olja.
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Karst phenarmeng of the houndary Tmestons suonpty affested tha formation of the surface water
flow nebworks on the pon-carhonate rook of Bibje.

Conotact kural wt S edye of iibjt'.

T
and
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Fig 2 Cross secrion of r.&r.'ﬁ.:'bje hills hetwean Jemte and Kadit potok.
fegend: 1. non-carboaate recks of 8ibfe, 2 fmestore or dolomite, 3 sinhing stream.

fn dolomitaz and delomitised Frwestone that surroond Sibpe karst plamn with solution dolines
farmed, On the contact. with Eihjc awallonar-kolas, fynnel-dike dotines, blnd vallave formed and creste,
Ly laperal overgrowing, an elongated houndary depression, This area was namad by non cavers Pekel
fHaii) and Jime {cirvesy. 1ts adee 15 locatsd at 540m @051, its battom 20-30me Jower. At this level, the
batlednt of the depressicn was covsted with Movial sedinents; the river beds of the sinking fvers werne
deepdy cul infa |, the loraast pait b2t the gink and the enbiance Lo the FTazbina and the Hatlenloch caves
at agprocimately 480m as.l. The stream: that flow inte the boundary depression sink separaraly, The
slope that formed m dobornibe is stoep. above somc swelbow-holes oven vertical, and gives a
charactenstic appcarance Lo the whole boundary depression.

Contaet karest features 1t NE edge of the Sibje

Cantact karst an the north-as edge of Sibje of the fact of the slepes of Patrow brb (R&0m)
develaped at the contact of well karstified Jyrazsic |unestone with dalamite and non—carbonatz rock.

A bl of lower raliet developed along the contact of the rocks. The rehef i disccted with
doliries an e cadionats side of the of contact Ridees and srmooth stopes icling froin Sihje towards 1.
The 1elief s frapmented by gy Toonel-=live seffosion dolines at the contact, {low netwarks are alreadv
developed in the larger ones. Thess fearns wre s close legeder almg the rock contact that in soms
places secp slopra have formed m sbewe a systamn of vallewe, fonming to 20en despr bewndary
depression.

Bhnd valiey of Kafji porok

The Kad)i powak cut 5 larger- river valley with side vaileys ing Sibje Despite the ameunt of
waler availabla, 1= klind wallay on carbonate rock ms onot myclk Laee than the valicys of saealler
streamns. A shallow dry valley extends past the swallov-hotes towards the north and north-west and then
sinks in th shalicw doline-like dapression in the fiat Balien aceas nosth of Koltari.



Fig 30 Schamuie sheteh of the contuct Earse Seatures at NE edge of the $ibje hifls,
Legend: 1. fimestona 2 i -carfehale sedfrment i the Botfom ef deprression, 3. recess ghove fre
PURGES Or ANfnsyion poinis, 4 yiream with potor, & swfossion depressions en contper,

Caves at the cdge of Sihje

On (he edge of Sibje there are siy eocossiblz caves that arc dicectly eannected ta comtact and
sinkiie streams © Two caves sre locarnd undemaath the minz of the vilage of Kimesgmind on the
soulbemn edgz of Silve, with fwo caves it the araa of Pekel. The Tazbing cave is % medres loag and iz a
slinple ponor water filled cave, Alongside tha ngichbouong stream, o laryer cave named Hallenloch,
411m long, has formed. The erdrancs is situated 480m 2.5 1, af the confluonce of a number of steams
rurning off the southem slope of Biftje. The Jatgest, 3%0m Yong and 31m deap, cave Brlog na Rimeken,
s Incated an e northem edaz of Sibje. The cave's foatyres are picagendically formed ceilings
romaing of the filling of oon-carbenats robkle and sand, which still fill the eave up to the Jevelled
zelling,
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CONTACT KEARST OF KOCEVSKA REKA RIVER

Thl.'; searthern part of the valley of Gotenics botwssn Kolevska Eeka, Boroves and Morava 1s a
vagt, Tokm® larms area of predominamtly neo-carbonate Permian sandstone, marl and comglomerabe,
Streams flowans: fTodn tha: arcs sink m #t= edae m Blind valleys and boumdary depressions at the contact
of well karsfified Jurassic limestone and dolominte, while some water floss oo the surface towgids the
Kolpa river.
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Fiz F: Contact karst of Kofeveka reka river, . ]
Fepend: I impermeable rocks, 2. karst plair wwith solurion delines ax dowinant form, T karst
mOuntaing, & confaol karst fecdures, 5, stroam vwitk porcor G, sprivng of Kedevsha rek river.

The: largest sinking river is the Kedaveka Reka. Tt origmates in the elpsad walfey west of the
sottlament of the same nerne st 320m 8.2 [ts uppar conrse 35 across delomite, mto which nt froquently
complecaly sinks. The lower counrse has a concineoys flow across non-carbonate rock. The ower valley
meandars between Hie karst levelled plan and tha higher non-carbonate tand up to 752m e.s.b. Cast of
tha ruirs of the vitbage of Vecanpah, the mver nums fa the narth, enters a blind valley and smks,

T Kofeveka Raly valley and the blind valley of . ara filled with a faw metras thick Myvial
sediment. The sedimentation and current erosion of the beds are affacred by the changa of transpoert of
feewr sediments and flgsy condicians m the kavst,



Blind valley Miliuk

The hlind valley 18 350m Joeg and 250m wide Itz slopes arc smooth and mckme speadily
Lempanls tha tereaces o gacent fiverbeds. Only a thin laver of sediment and =lopo gravel, mestly oo the
lenwrer section, cover them, A pile of noo-varbonale sravel up Lo 490 .5t iz presecved in the north-
woet section of the blind valley, The boundary of the blind valley that culs mle tee lavelled karst plain at
550m 2=k, '

The battom of the Reka valley at tho swallowe-holes iz st 460 asl. The nverbed iz up to LGm
warle and approximately 3m deeply cut into the Movial piain, The terrace dechvily 18 new and pommts to
e g erosion of fervial sediments in B valley.

Above the fluvial plain, twe rock tecmees ave situated: thesse are developad oanly oa the leff or
wostere s2de of the blind valley. Tl ficst tocrace 1z located 100 15m alove the ivabed, The tamace is of
rock and covered by fhoaal sand and rubble Raverbeods are cud imdo the weerace; these extend inlo
Alhviad sinttholas,

The second pock t2oracs g5 about 20ns algwe the poesent jpeerhed &nd floods do not reach 1. Tha
dobanes are very diglioct along dee contact of the terracs aad the sleap slope of the blind valley, wharo &
secies of cloigated delines, wp ta 10m desp, are situated,

In e weall overlooking the swatlow-tiales, rootloss that swellaw floodwatar are prasarved at
wvanous lavels, The floodwater can riss by abowt 200 10 the final sootion. Fosecdd s on going i the
agoessible caves.
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Fly 3 Morphology of the Miliuk - bind vaffey of Kocevsha relin river,

Lepend; ], impermeable recks, 2. karst plafe with solution dofiees gy dominant form, 3. rock
terrace with relative height ahove the river bed, 4. sedimeet ferrace itk relative height above the
eivew bad, 5. pock terrace with thin Huviel sedimenr g alfaeind sinks, 60 fewer terraee Witk pamars,
7. geolagionl contact, 8 edpe and slopes of the Mind wdtey, % vertical parts of the Mind vatley, 11,
cuge of allwvial terruce, 12 mass movermsis on the slopes, 13 defines, 14, alluvial sinks and
ponory, 5. athevial fun.



CONTACT KARST OF ROVTE AN POSTOJINA BASIN
Thursday, June 28,

CONTACT KARST OOF ROVIE

The relicf of ridges and vulleys in Logadke Kovic cover an ares of approximalely [km®
Beragen the Tlolenjsko podalje karst plain o the west, the Logagko polic to the somh and the (eclonic
bazin of Ljubljana Barje Lo the Ease. To north there are prealpine hills and mountsing, ‘L he arcs of
Ruwle structurally forms the south-eustemn part of & vast nape structure cverflirusted on the Mesozoic
fimestone (Placer, 19737 The nape striciure was col throwgh by faults in NW-SE, "Dinaric” direction,
therefore the lichologic struclure of the territory iz complisated, The cldest rocks wre non-carbonats
Palasozow and Trassic slate, conglomerales end sandstone. Phe larger part of the velief s composed
of cachorate sk, prolomsinantty Teiasels delowds, Usneslomess aes Bbologically divess sl
karstilicated to varions depress, which 15 why the relict formed on them alters frequently.
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Fig 6! Geology of Rovee.

Legend: I Guarernary, 2 Cretaceous: dark grey lmestone, dolomite, 3. Jurassic: Hpht srey volitic
bemsextiorts, 4, Triowsic: main delemite, 3. Triavsice: eolitic fimevtonte, sandy shete with o, dolomite
Witk mica, & Permian! guariz sandstone, argiffaccons slefe, 7. Carboniferons: marly Emestons,
drfnmite with mica, orgiffacesns oo,
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Hydrolngy of the Rovie

Suyface flows in the northem and eastern part of Bovte flore it the vallews of the Idejca, Sora
and Ljubljasica rivers, wiile the central and souitein part bave only karstic discharge. Thera am ¢
larger and 16 simall sinking steeams 10 this area ¥rom thoss, water flows §a the springs of ldrijca and
Ljebljanica, Uinderproamd flowing of water Frarrl the Fistenika, Zojski patok and Prikeljeki potak: inga tile
sonrens of Liubijanica and Idrija bag been proven (Gospadarié and 1abié, 1976).

Moat sinking civers, th Petkovsk petol, Foviariga, Fejaki potok and many othar smail streams

ik amwidlst the tnewntaing. The Logabdica and THotenjka sink o karst plain co the adge.

Marphetogy of the Rovie contact kars!
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Flg 7: Contact karst of Revte

Lagemd: 1 karsi polfe, . karst plain with sofuden dolines i deminan furm, 3. Righer harst with
conicul hifls ag deminaef forey 4, streast with 4 ponot, 3. contacd heest deprr cxsion, hlind velley, th
dry vafley, 7. swrface wotershed
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In peneral, the reliaf of Revte has fluvial or fluviokarse forms. Lape eelief forms aze ridges and
rnediumt-gized up to 200m deep fluvial valleys and dry valleys, which coctond mte levelled karst plaing on
the edwe: fa {he Logasko polje aud the Hoterisko palja plain. Looking at it in greater dotadl, the relief has
enany Contact karst features It is characteristic thar nvers zink at tho bottom of the valleys Qeey fow
across; from theee dey oo infermelemly dry wealleys extend, Grent contact deprossions sometienes formed
next ta swallow-hales, whick were Later filled wills Auvial sadiments. Yeung erosion terraces or alluval
dolines and sinks formed in them [ater (Miheve, [980). o ]

The formaitn pomis to the fmg mopholosic development doring e period whon surtace
flawz ant inga the relief and the water fram the waler fow petelraled inio the kacst. The compleds
fragmmeittativn of tha river vallsvs did nor cocur Vast karst karsl plaine and kayd fields foemeat ar the
e, and all the valleys are Datanced on them, Although nower geomorphologie development — the
cutting of the ldijea civer valley to the morth-west and the formatton of the Ljublanske B
deprossion — allowed 2 peater pradiont in the kaesl, small alteratian mothe anviranment can cawss the
filling, of swrallow-holos and the renowimy of the water Qav astwark in old Sy wrikays

Lazitier karst polje

The [.ogatec polje developed on the contact of dolomite and hmestone belween 470 andd 42w
axl. A bumber of small streans fow oritg . the Jargest baimyr the Lopssdca, which collects run-off
from a dolodnite area of 15ka. The mean fow ig 0 3ms. Short lasting Aoods ocowr at the swallow-
holes on the Logaike polje when the fow excesds 30m's,

In the past, another large water fow flowed to the Logaiko poljz — the Pefkovsla potok broak
with the Koviarica brook. The Fetkavski potak flowed across the present dry valley away from Log and
depastted thick beds of non-carbonate rubble on the nertheen pait of e Logaiko pelie. The coterad
villey rolief was already fragmented by trensport of the sedinct ofto the kacst (Meiik, 19353,

Cuntact karst of Loz ul ponvrs of Petlvvski polok river

The Petkovski prtak collects waler from an area of #.6km°. A vast boumdary depression formed
along the contact of imestome and slate and sandstone at swallow-halas in Lop, it bomom s covered
with approximztcly 15m of thick bods of non-carbenate gravel, sand and loam, which wore probably
depozited by the Pothowskl potok dunng the Plastocems codd clinwde during wIuch whole area was
aipove the forest fine snd dermdation of siopes end rravel productiont was much preaver than roday, The
gtreaim ¢t 3 number of terraces it the sedaimet; the terrace levels cormespond fo warioes sinking
paints. The stream, with 5 mean Bow of & 2mYs, ginks at the cdge of the basin mio a veulical shafl.
When the witer level is high, the stieain alsa shiks o 8 cave siruated a fow rectres highor in Log,

rr.
B

Fal

CHHE
Huoleeijzka podaliz
e

Fiyr #: Scheparic cross sectian from valley af broak Petkovski porek o Lopesho polfe
Leyend: 1. tempangry or permanent sireaur, 5 sink with wrderground flow,
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At the level of the Plostocene filting and above the swallow-holas, 3 dry valley leading o the

Logaslko polje 1= situated. The sama sedimants can be traced to the hottom of the dry valley on the
Logaska polje

Contuct karst of Pikeles brook 2nd ie}nn dnliog valley

Pikeljski pkok flows across slats, dolomite and limestooe in ite ppper cowmse a3 the primary
Hotenjka stream, in which the Pikelicebrook Blind valley, the Bretatosn dry valley, the Zeljski beook dry
valley and the £ llevigarka dey valiey are situatad,

The Mikeljce brook farmed a seall plain on e lowsr part of the ealley, where 0 flows aerosg
slate and dolamite gnto limestope at 643m a.s.1. k cul a sheat valley iulo the plain; at the sad of it, the
sloesus sinhs into (he Pikeljce cave. The Bretoeona dolma dry valicy continues in cretaceoys lmostoue
underneath the blmd valley and extends into the Zajna daling walley.

Ii Zojna dolina valloy, wetor fram dnlomite and slste 15 colfocted by e Zejski potok. The
strcam cul 3 wide valley that narrows upoa reaching the swallow-hodez i the rock. The water sinks at
5349m ae.l meo the 340m loog cave Fuwelove brezu, which formed at e condecl of Triassic delomita
angl cratacoonz limestone, A dry valley woends from the swallow Holes to the south.

Water fiom the dolemits slopes s collected into the small HleviSarka seream m this dry valley
The Hlsvizacka sinks af the comact with fimestons next to the first houses i HotodeBica 540 a,z.0

Diring the floeds that ooour every few wanes, tha iejsln potok flagds tha land around the
swallow-holes and flwas throngh the dryr valiey tossther with the Hiestgarks to HotedeZica, wiers i
zinlks 1 ;aallomer-holes on the karst flars ar field,

Fly ¥: Schemaiic cross seclicn from the valler of Pikelve iz Htenjsho palie.
CONTACT KARST OF PIFKS BASIN

Tl botom of the Pivka basin, an ares of zhout 70km’, 5 of Eocene fysch rock, A river
networtc has formed on the floor of the basm, the water flows into the boundary linestone cock (Brodar,
1952; Melik, 1951, 1953, Gamg, 1962 Habe, 1965 1976, 19} goite to differend river basing (Hakid,
|ORZ, 1950

Karstificated limestoae suncunds the walley from all sides; at the contact oa ligher fovels there
i5 fivech, Aloag the 59kme oy Ithoiogic contact of flysch and limestone, 17 larger and a number of
small rivers sink, transforming only 2 3kn' of karst. The swrrounding karst relef fonms destmct
morphostroctur unis, st the coatact of 2ach, different coneact karst formz have dovalopad. “Thas
indicates a separate mamphological development at egch of thage morphostiectur units (Mihewve, 1990)

Mangs and Javomikt have ne sinking rnvees ard no costact karst The Orehiondki kias is siuated
in the middle of fheech rock and water sinks info i o vas edpe piad springs fror i oo the cilier, or even
crosses IE an the surface, The kmst part of the Postojna karst snd the Slaveask Rawnik hawe sumalar
features. 10 parlicular Brge fogsil blind vallayvs, and both were m the past probabhy the most smporlaat
courscs of water nenoval from the Pivka |.'|951|1 The farms of contact karst and caves fcad to the
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assuntption that the gradient betwesn swallow-holes and spriogs was small and stablc thraughoit the
long pediod. This 15 the reason why large cave systenis developed m the epiphreatic conditions, ke
blied valleys and border depressions betwaen the swallow-holes.

The Podpora karst is characterised by a steep pradient undorground and in the carchment area
of surface mvers toe, Sioking streams thersfors fonned dendritic fver nerwark. Due to the s
radient, the sinkinyr Lokva river will soon include into its river basmg the Namedéica and Pivka rvers
ang thus decallate swallow-hales in fremt of the Postoina Caves.

Alterations in conductivity of the karst boundary, probally because of the gradient chan B35 1n
karst have occurred presiously in the Pivka basm, changing the diredion of cutflow. Largs, inactive
blied valleys, c.g, Bedavei, Bisover and Tvadensi, mdicale (his,
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Fig It Cortsuct karst of Pivke hasin,

fegend: A Biind valley, 1 fossil dind pafley, C odve of the border diprwession, IV powor recess, B
wirks in the hotomn of the karst polie, F fTow with povor, G river et of the Sysch port of the hasin,
i lirestane, [ flysch, J quaternary afluvial or stope sediments

Contact karst 0f ponors of Lokva at Predjams

Tha Lokva river collects water fiom tie north, from a 4.5kn” lape area of the flysch basin,
whors 1t formed a dendritse rivas netwnrk with a difference of 1250 betveeen the tidees and the ponor
located =t A62m a 5.)., which a5 also the lowest poimt of the Pavka basin, Water flows (o the sourees of
the Vipava 13km away, at ghoul 100 az.l.

The ponar iz sitaled at the foot of & 130m wall in which the remaeing of mpher  floors are
located amd in which Predjams Castle was binkt. Tha ponor was later named aftar the castle, Thie cave
undor dee casthe is 13k long and §43m deep, with termeal suing at about 470m a5 |,

The contact kard dopression of the Lokva develeoed at the contact of 2 kansé Tewelled surfiace
with many dolines at approximatedy 60D 2.8 ridmes e the flysch are A rosimately al the same
level. The Lokve flows onto limestona fin abow 150m before the swallowhole, bt contasr karst
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depraszion iz about 300m wide st the ponors anly, form that can be named ponaor recess or ponar steap
hcad, it oot the bimd valley

Coolael karst al pronoes of Fivikn

The Pivka, with a mean fow of ', Is the Targest sinking river in the basie, Most of ils waler
flonerz froun kaest sources ol the southeen part of the basin, at the foot of the Javormiki, where o karst
polje formed on imestone. For a latee parl of the vear, the Pivka is dry; when waters am ogh, o floods
the Noar of the ficld.

The main mficw inte tho Preka from flysch rock s the NemoEcice, which tiows from W, it
collacts wates in the western part of the Tyach haszin, oo the once dry Bigesci walley and from karst
spriows ab the edge of the Coebovee karsl. The viver network paints fo the duminant effact of e
peotoaric strncture, the waler meanders on the focded flat Boor oofy oo dee Jower pard ol ab<ut > 13m
a.5.1. bxfore reaching the swallow-diokes. "Thes is the confhucnce level with the Pivka over.

Situatzd on tho castam pan of the plain is die mactive bhnd valley Eizowver. To the south, the
Pavka flenwe inpo the 2Gkm loeg Pastojrna Caves @t about 511 a1 Tha caves have saveral loveols, the
miain level b-e:-ing 20 1o 5315n as ] The losesst l,;nta af ghee paves are locatad af the catflow suimpy at
E7Timaes |, while sources o the edoe of the Plenna polje aes at 433ma 5. (Gospodand, 1974).

A ['-;:a[LLr-E af the coptact keast at the ewallow-helos of Pivka is an old and inactive Blind vallay,
Rizovee and ponor of Prvka,

The Risoves blind valley 12 500m [ong and has a 100m wads floor fillad with fluvial sadiment.
The valley axteads mtg tha {}Ens.h cave ab 530m 3., The hlind valley ot into t]:a Postojna loarst
eelief, which js located ot gbout ST0-6000 a.x.].

At the Pivka™s poiaor a very moxpressive cottacl kacst relief have fonned. The straighit-lined
e of karst, where coalacdd wilh flysch coours was albered in 2 keth of abowl 200 w0 for only aboot
100, There arc old eotrances mta the Postoina Caves at various fevels near thes ponar recess . Waler
sinks through the closest entrance at 51Tmas|

Ay . .
TEluna e Rinawres tlinz wallzy

Pracia-na c2va
-l"i.-' ——,
-] e, -"‘*-\.— s

:|. "q.-r—b'.'n.
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Fisr 11; Schematic cross section of comiad karst wt Lohvea across the bottosn of the flpsch Dasiv amif
Fivka river sinking infe Postoing cave,

FLeporeds 3 Lokwa river and Mnd velley, S Risover fossit bind vwallep, 1. sink of the Pivlia o
Fagfajne cave
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BLIND VALLEYS AND OTIFER CON'I'ACT KARST FEATURES (¥ THE BRKIN]
ImILIL.s
Fruoluy, Fure 2%

CONTACT KARST OF 5 ERGE OF THE BREINI ITELLS

The Brfam, topcther with the Jelfanska heda, form a 25)km loog and up to 10%km wide fivech
upland The hills korder onte the Beka valley towards the morth, and towards the scuth onto the karet
Tewvelled karsr piams Matarske and Bropdske podeie (evelled lowland mn Blovens language) where 24
strecoms sk, The relief forms, in pacdicuber Gee blod vallevs, have b2en fhe subieet of many studies.
Thay bave been explained as he remains of a pre-karst cear netecack (Malik 1933, Raoehé, 1937) and
as e beringagr of Lowodary levelling o places wheee slesans 'dq.‘L-‘t et - botude Jubble, Leder
the ifluemes UFEJJ.[[L:I-.[". eeomerphoiomy, the vanving speed of crosion o Grboaals ook in vacious
climatic conditions of the Pliscene and Plostocene have also boen stroseed (Radima, 1972 The fooms
and dimensionz of bimd valleys are supposed to rafloot the chomecal charactenstics of sinkung water
flowrs and depostted sedimenca ((rams, 1962). Geomarphologic naapping and comparizons of diffzroat
formz oo tha contact {Miheve, 1993) showed 2 sipnificant impact of the water level andfor the gradient
in karst and traces of rectonic shifts at the contacl welf expressed and [presarved in karst raliet

The 1lind vokley of e Beka has aleo been reseniched in daail (Radinge. 1967, Gams, 1974,
1983, 1986 Franje, 1989 Slabe, 1995), as has the developmend of Divace karst and caves behing
panar in the Skocjan caves (Mihove, 20015

The water that collects on the southern edge of the Belan flows inte 24 smiing flows;, the
largosr ginkang river, the Rekn, collects water from the northern adga. The flowz, called the Briani
simkmgy vivars, Jischarge 29 2 knt, while the Reka collagls the precipitations fiom 159k Tha genlagic
contact of dyscl and succoundiee luoestore 15 959km lone, but it is cansfacmed into contact karss only
for © 45k, The surfice of contact karst afong the Brkdad covers an area of 11,3k’ in addition o the
9 2kin” elong the Reka’s ewaliow-holes., OF thiz, 4.2k’ consisls of fossil cediof forms, sneandng foons
fran which water from flysch no [onger flowes. Thare i £.2km’ of this type of relicf along the Reka
{Mikene, 19U ], 19UT),

Focene fiysch iz compased of marl, beany, sandstone, calearenites, breccea and conplomerate. "l'o
the sautl-west of the Arking, the rock i3 Palasopens Imasstang, followeed by Cretaceons limestonz and
daloemite and liwzscane Dyeccia Limestone inclines wito fvach ot a 20 ta 60 depres angla,

Levelled surfare at Rodik

Smuller streams floner from the foot -::-fﬂh highest part of the Brkin. A streamn that used to flow
sowh of the village of Hodik at 520m a.s.|, was smking m the lavelled kaest plain, bot made ro blind
valloy or other depression. Only remaing of sediment, the smooth relief and the ahsance of dolimes
mdicara tha exiganca of He gld streg m conrse, Dolines appear at the edee of the sadiments.

Elieed walley Oduling

Clhavactecigtic forms of the Brkioni captact karst ace bliod wvalksys wills coreosion widebed
bottorms. A charactecislic example of such valley 15 Odoling bimd vallise. The blied vallsy was fortmed
Ty tlue sizekings stream draininge 4.3 km® large water basin, The averape discharge of the brouk 1s about
15 175, but wzeillstions due to procpication rcgime are frequent. Prriodical water hardness measurensents
indeated 111 g of dissolved carhbanates ongmating from the flvech marle.

Close tothe broal's passage to the hinestons the narrowr flmaal wmlley wndonz, A valley, | km
lowg and 300 m wade, developad an e limestose Close to the comtact i is 150 1 desep and on the
souther end 1 iz despened into the kacsl plain fim 60 m.

The vailey's oftom is covered by the sediments, eravel and gands. Flood plaiv is cut by some
younger, op 13 2% m deep alluwal smkholcs and overbed of the brook, sinkimgr in the final pant of the
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valley iy B2 m daep cave. In the stukhates and in the tiverbed the 1ecks are exposed showing that the
rolicf betow the sediments ranpmy up 40 20 m.
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Fir 12: Marphotogical skefch of the contact harst at the Odolini blivel vollon Hregovica blind
vy Is top laft, Edoling it contre and Hotitan blind valley lovwer vight,

Legend: 1 surefuce on flysch, 2 heveffed bottom of the bifnd vailey cowercd with seoimenats, J,
sigrface in limestone, 4 wotersiied, 5, peolople contact flyschlimestone, % brook widy a panar, 7,
slerpie ;}f thre Bl valley, ¥ 'n!'r:-!':lf adawrg fhe ffRodogivel coriact, 9 pocusy ohave e fraror, i
alsial dolines, 11, seludan dolines, 12, alhevial fareace edge, 13, afluvial fan, 14, conteal hill. 15

s Fr ML

Biind valley Jezerina
is ane of the lurprst blind valleys, The valley's bettom 5 covered by Lhe sediments, m alterode of

500 « 510t The plain 15 cut by soime younger, up to 20 i deep alluval siakholes aud riverbed of two
brocks. Doe of the smis s 120 m deep cave.
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Twe Enportent caves areg locased at the edes of the walley, The Mejev cave 15 situated at the
bevel ol the deposited valley figor; in i there are the same sedirnents a3 in the valley floor itself. Datmg
of stalaamites that formed on the sediment show that 12Ka have passed sines depositmg stoppod
(Miheve, 2001),

Riind valley Bufiika dans

A  ————— e e — -—

Flp 13: Morphologio! shetel of the contact karst at e RoSivhe dure blind vafley,

Legands I surface on flysch, 2 surface af (fradine (Tmestone), 3. Maiorsho podelie. 4. loeellod
bortam af the fossil Radice blind valley, 5 sedirnersiy in Boltores of Bligd valeys, 6. watershed, 7.
geclogic contact flypschfimestanc, 8. brock with & penor 9. slopey of Gradine ghave the Matarsto
podelie, 10, slope atony the lithalogical contact, 11, blind valley Zivafa, 12, fossil bind valiey of
Rodice and Zavnja, 13, ponor recess or poror Stop Beed, 14, dry valley of Zavaja, 15 wall and
volfiupse in Mre poner steep Roead, 16, coflupse doling, 17, solutivn doline, 18 mllivial sink, T4 siope
af the alluviad terrace, 20 conical BE, 21 elovation In s
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To the soulh of Podprad, the rclicf of the Bekin ts lower than on lemesteas, Between the Brkne
and thi valleys, a higher and up to 2 km wide limestone asca called Ciradme is located. bz hiphest peaks
ara above T0m as.l..

Strgarns flow from flyseh onte the edpe of Gradine, whers they have formed fossd] and active
relief farms of contact karst the astive and fossil blind Radidka valleys, the blind vallsy in Zavnja and
Brdaaska Dana, to the south, 1y Croatia, the Dlund valley at the fxd of Bridee asd the blimd valley over
Sappane. .

The zwking Badigka nver celloctz nn-off from a bagin of 3. t2%km®. The gradiat of affiuxes iz
stegp The watershed ridges with the Reka tnlataries are at 550m a sl Ewen lingher vp, at aroand
G0 a 3 |, 15 the watorshed with mibutanes of the Brdanska Dasa. A short and wide posor recess aod
vast [oesi Dlnd valley foosd aliove the poveacs in BaciZka daes bling caliey.

The sinkiag stneam Fows asioss fhvech ooto hmeslme for approsimalely 4000 efare d sndes,
A 250 wade and oo pooar recess formed i the slope et the conlact with hmestone, Lozaled ot 475m
.55 1= an alluval plean transformad by sinks. At the foot of the 30m vortical wsil, de Kafizks Dana
brook sinks in am appraximatcly G00m long and S8 desp cave. The main section of the cave is an
abnns honzamtal and paragansticaliy transformed funnel, Fiem it, a seqes of steps lead to the lowest
point of (e cawve

A Lerpe fossil blind valley 6 siluated abuye the recont ponor necess | s fleor B8 siaatsd al 500
325masl. s boundary, made visiblz by the bend o the siopes, 1= aboat 2t T50m. The valley 15 up to
e kifometre wide m the upper soction of the course and 1s 1300m longe. The blind vatley 15 postioned
bobtwaeon core summils, anwn:s which theee 15 a levelled] snface with dolingg at 650—350m.

Tha tloor of tha blmd tossil vatiaw is Pevelled bt desp dolines hawve already tormed i o K
axtends into the slopes withaut any sharp Malds. The soulb-eastedn paut of die beandary of the Radizhka
Mg Tluad {essil valley i3 Dicken wp. Thiz 1@ wherc the small Zevoja blod ealley Toomed i thires
deweloproenl stagxss: the presently aclive blhnd walley 0 Zavoja, the blind valley conpested Lo the
Badiika Dana Dlind valloy and g older blmd walley,

The deposited fioor of the Zavmga 15 situated ac 585m asd. A short streams flowes across il and
gindke it its cwn deposit mararesl, The fhavial plaie is ap to 20 wide and ends wrth a Sre higher
charmel sdge. A div valley 2xteadmyg into the RadiZka Dana blind fossil valley that s situated ferther m
the Zavup valiey, The dey vallesy has sieoth slopes,

Aoreliel fem, which s probably the Zavija fossil blmd valley lies to the south of Zawgja. The
floor, located at 830m asl, = fagmented by shallowr dolines. Abowve the flaor, the slopes nize to
approimately F00m asl. The blind fosall vallew iz ghomt TMm wade; the froot scclions are
approamatcly B0 awey from the contact of flysch and limestone.

bladtarsho podulje

The Matarsko pedodie s 20 lan Lo and 2-5 lon wide levelled karst surBice south of Briani
hills. Swiface s nat a base-levellsd plain, cross seclions mdicste that the bollvan, disserminatad b the
delires, 12 inclined south-wislwards and m the longrudinal section o gently ratses from about @90 m o
MW te 850 m on ST side. The lowored surface contmyes toyrards SE et #rom the hachest poiot wear the
blmd valley Brdanska danz 1t lowers on the distangs af 2 b, for 290 m towards SE to sucEice af
Brgudska podolps, This bend iz mest likaly resnle of neatectouic inovements (Mihewve, 1994,

The geomorphelogie sketch of the entire contac] wdicalis a cerain diversily of the formes of Qi
broaks Flawing fracn the fvach,

Tl firsl sizdkdng stiedow i & series fow to the border Limestone m e abtitudes abost 500 mon
the loveest, MWW part of the Ienveced surface. These brooks, for mstance the brool: at Bodik did nat. form
the blmd valley on the bmestone. Mogt of the brocks nanwchy doveboped bimd vallevs bottom widenad by
gormogtan bottom, The bottoms af these vallevs arc sitated betwean 490 to 510 m. As the valleys are
mciged i the horder af the karst. uplilted towards SE, e Dlnd valleys 1ving mona to the south are
degpar The fest , Bracovica Dling valley és cut for 50 m oaly wiile the deepest s the fas Radidka and
Brdansha Llind witlavs, They are deepened into border limestens for 250 m and s botlom lizz 120 m
beelawe the Dottom ef the bowered surface.
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Flp 14 Gevmurfologxiond sherof of the contact karst of the cortact of Briini frifly with fevelled horse
plate Mutersho podalic {fowiandl. Befwean Brkind and podofie ix narrew Deff of Wigher reficf
Sereved in Rrestone (Uiracfmek

Legend: 1, brook with @ poper, Zwaiersked, 3. bftwd vafley, & fossif bliad welley, 5 flpsch, 6 cross
sectlions over Mivd valleps feee i 131

Foesille sequenca of the motphological events and desminast Facters which wees docizive for the
forsation uf the actual reliel fonns wore as follows:

T. The former shape aleag the ponors on the bosder of impermeables lulls wie karst corsagion
Plain, The water Qe on it had modest gradient m kerst and waz capable of the aplanagion of e
sirErce ooly.

2. The lowcring of the piesometree level in the karsl enabled the development of the relief

deprossions alang the paners. The deepening and the cantemporancous widening of the valleys fiollmwved
the krowarme of the karst watcr to the altindes abot 50U m. Bad poomealitlity of the karst caused the
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depositron of the seduments in froat of ponors and the deposits affected the planation and carrosion of
the bottom of the bhind valleys. The ssdiventation was intenzive in fhe cold paricds of the Quatemary
and deezs deposits are proserved oo the Dotton of mast af the blind vallays, The blind valleys startad 1o
cut. ol the carrgsion plain with smatl angverse aod lomtudinal pradient as in the ooty case i
fluvial valleys should devalop in them. They should be prosenved oo kaesl as doy walleys. There are no
such drv vallevs, surface iz dissectod by solution dohncs and by some bigreer cellapse dobines only-

3. The corrosion plams aloag the ponors were pontrolled by the piczomctne level  Stronger
tectomic uplift in the S5 part upraised the lowared surface abovs tho impermeable flvsch pare and doe to
stronmer uplift incomparable fasil Blind valleva developed — ey aee not mecsed oo e o pal
and zue i tha bevel of Matarska pododpe, while i the ST part his incigion iz fee 150 g,

d, I ®ulual cooditions the karet waler @ble slave deep voder te alritudse of e blind valley
boltoms. They acs out of reach ofthe flaods of the sinkine streams in froed of ponors and the gradient in
the: karsl 15 =0 Tz dhiat the movars are washing ald deposits from the surfrce into the karst.

Fig [3: Cross yections over fhe Brfipd biind valfepy,
Legend: I, Bwurstone, & flysch, Blind valleys: A (hdofing, B Jezerina, O Raditka, I} Hrdanske,
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-  Marwrak podol|e Srquiaig ndalje
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Fir 16 Schemutic sections glony the Brking and Megrarsko podolie cormtay,

Lorenwd: £, rdpe of the Beking, 2 fine of the coaltact Noveseoneflysck, 3. fevel of the Karsz plaians
Mutorshe and Brgadaho podoefic, £ fossil blied valfoes, 5 fmportert coves, 6 I-fevelfed surface af
Rodil, -blind vallap Bregovica, 3= blind welley Odolimg, - diind volier fezering, 5= blind valley
Ruoddika dana,
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MUANING AND PRESENTATION OF BQUNDARTIES IN KEARST TYIE MAFS

Stcphan Aogsilsser
Lelwsnhl fur Famagraphic, T Manchen, Geomamy

In ey Exisling karsl rrpe maps boundacics arz prescnled in 2 unifarm way: thin wricalared éaften
hlack or ereyy buoes that divide different geans, Far the psers of sech maps 00 id posable 1o gel sy foelis
Erfnrnration ahoat the boasdary, < 8. eritzn for aed poeidosn ol the position,

There 15 oerdy no disadvantape mosmall seale riaps ecawes of pencralisatinon acsds, Tn darge soabs
nzaps oweser the doudon isoguite dilfent Ties exizis @ prealer poleelend 19 incmsee dhe amsunl of
nForBELen a0l e ksl tvpes by differentistion of boundaiizs, For thet differentistion i js noccssary o
aneweT ban cowcia] questions: what & oy,

L. Weldel informieen shall Be represented (ucaniee of houndarics)

2. How cam Lhiz mformatiioa be reproscidcd”? preseirienion of boendgrics

ad 1 The first guestiod di redly deads fo e ypilication method. Meny possitilises codst to fypify kacsi.
The thisen meltbed depends m soveral factors: porpece of fvpification and visualigalion, scale (degrec of
pencralisation), claracteristics of e Racd dres, seewclable  ditw wvalable  lechnologics,  sconomucul
consideralions, krowledpe ued skills of the partcipating persons,. .

ad 2} For the reproscrtalich of Bocisdaries o2 cin vary the swneemipiesa? varablos (ermphie-, tima- and
sab iderclaced) congeming boe and nbboen stenaleres, Tac decision for 3 specilic kKnd of visnalisation depends
muanly an the some Liclors as the ones listed alovec. The oely diffoecnce i e alwence of (he datg aepilakdlits.
An cxpngle will illustraee the advaidapgss of boundey JaTereniution,

A DEEF CAVE SYSTEM BEVELOPENG INTO CATCARROUS SCHISTS v A GLACTAL
FERVIRONMENT: THE TERCETMIR SLLAKT, <1024 M. {,HI'I'Z.STEL’UHHHH. SALZDURG, AUSYELA)

Fhiligyse Audra
Dicrartmicit do geagraphie, Universiie Rice=SophiasAdbipohs, Mice, Franoe

The Kitesteathom (3205 m} v the Certral Alps ol Salzbore, Avsivia, 5 a pudly glaciatod karst arca
with twe ceep coves recenlly surveyed. Both uee "Zefensbdhle” (560 mp as well as the "Feickiner-
Schechthdile" (-1924 m) arc desclopipe énte inicacoous cafeareons sclists, OBservations on s Eoilcsis,
hydrglopy, sedimesdodopy apd the Give clirue ure discussed

LY THE TECTONIL STRUCTURES CONTROL THE WORKING AND THE GEOMETEY OF AN
ACTIVE KARSTIC DOAMAINY EXAMPLES OF TW0O REGIONS IN THE SOUEE OF MOROCC0

M'hecws] Alaeddine BELFOUL, Saphiz BOTZTD, Farid FAL Moolid TTDRA
Departmcnt of Goolamy, 1niversity Ths Zohr, Agadic, Bloroocy,

The lomstic sctiviiy 15 conditioned by several panmeters betpeen the mest importat are poslogy wmid
climate. Gioological conditions arc closely linked to sctonic soracturcs and lithodogical composi o
W slon through two regiomin] exaroples o e South of Muorkge, low peolopica] Teaturs, eepedally teclonic
svenls, iffluenc: working and meoretry of the kurstic devios,

Tin the westorn HighnAllns, the copioi of Dnouzzer ity Cutaanc i3 a vast sleurcous domaim of Jueassic
auc, which developed fvpical amd varted kardtbc lotms Raploe, ko, chitsms, dravertines..etc, aod in
martimdar, the ynderapound river of 'Windingdpyine, the bigeest correnfly knoem in Koeth A,

The disterbulion of {lwese karstic forms i3 closcly scalod by the tectonic sirisciunes assimed 10 te akisic
vrogerdc oycle (alpine cyoleh. This, lapior tike places dpht om e KNE-ESW, E-W ad NMW-REE main
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fractarcs, whoreas, delines dccupy depressions delined by wide E-A inendhing, syoclines, white ciagms siaod in
e MYE-55% und subespetorial (raciecs intcrscotion (Chrtabs, 19%3). The wnderground network (cuve and
galkerics). which parfly cxprosses (e ikcise karsas activiey oF s domnain, shows 3 geometry perloctly
supesiggsrsed W the [oktures nodvock of e atlesic stactoring, (Cartebd, 1996, Belifont ¢t al., 2001, The foom
af 1ke all Eambic diwice is everpwlcoe, a5 caatocline, slicldly doveloped in e E-W trend, aocopding 1o the
arlagic regional Lodds,

In the domain of the Anti-Atlas, the region of Akhgzas is 2 high karstic platcsu forued Ty dolggnites
and massive limestongs agsigied 190 the terminal prederrooague d0d @ e lowse Camlrian fhosgs, Stoaclemdly, it
reprezenls 3 W-5 phassazewiy. taken in "siodench” betacen twn precambrize boserocals: Ifni in the West and
Kerdoun tonvard the Ease Thase Bl werc mobaiisad Juring de hereynian ghortening in Cadponifzoons {ing
2l widch the conscyueiboe is the wp extmston of the covar and 1ts sioactuning as B=5, righl and squescsd {olds
with faliaticn. In the san: way, dovclops same merédian ool doep Telts of which the dvnanics vacr bolacen
wrench and vericid meovernzm. (o the map, this domain prescnelz the sheape of 3 "8 in batteslly” ontealed -5,
The cenmal par] is the mest compecssed aied iheredee $he most defocmed, 1Be moth amd scath borders ovedlog
latemably on the procambrisn bassnwent, with an wtenosted distorion

The karsic svrtean developed in dhis region shooes aeveegl slyoes representsd I soone dotinses, kapices,
chasios, ferveines. . The tectony strehmes condilion the vy of waler ikhlignicn 2od she prodispostion of
rocks o be dissolved This covotacratss on ihe disrfletion of the karstic shapes which frace the network of
Tractures and teolonic discnabingiliey The cxlensioe of s kusty danaie iy defined be W-8 subvorlicale dogp
boandary Taulis, whick ssame (he lmnsition to the precanibnan baszmend

Throagh these bwo examples, belopgiog v diffzecn stogetord domaings, it ig proved thar the geomelry
and the distobution of the mam frmus of ks device e cleanly linkoed 1 the teclonmic selaod

KARSTIC NETWORKS OF CALCAREQUS BOUNDARY OF THE CRYSTALLINE CEVENNES
(SOTTHERN FRANCE)

Huber Curnns
LGYA Universitd Montpeliier 3, Lubaratoirs de Sedimentalogis, bMonlpellicn, frupnee

The Cuwstes and sredilerranean Gomipgnes ame bordeneg the Cevermes crsballie bieamaent {30oah of Freach
hEassil Ceavtrady, This karstic arcs presciss 2 kng contiscntal ovaluon from late Crotscenos. The reel Hmcstone
ol the E<ong, (e dolomele of the bonts=de-St-Gueibem 2od Tidkkue licesione of Saos svacling explain the
gond conscivalion of the cndoloars and of the landscanpes.

The kirslic ocjworks aoalysis provides seemorphalogical indiciors W recomsine the palengsoprrapby of
this contagt atea whils gonlamical indicatars are missing. Fhe netwark's [oveds of the Souch Laceac aod Soutl
Anfcbe calcarsmas pladeaus are commected with the landscape karslic forms ; poljes. canyvons, peripheric valleys.
The cndolearst rescrves sedimentolopical and paleoclimutic witeesses und wisa bollowing shapes thag raduce
U sucessive stages of 1 palcopzographic eveltion. We paricutary study the fluvial dynamics of katslic
netwerks, The resaolts show Lhid in the coobind kera area the allochtonous allyeial deposits derived [ron
crystalline Cévennes have 3 chimon-stov igraphic signification

Fhese megalts s vsed 10 eslhnde valbops god cargoen iacison mbes, waer table vadations and seorecuon
antplitudc aod sec of sonie EeCTOLED MovCIenes.

CONTACT KARST OF NEW ERTTAIN
(FRELIMINARY RMSULTS)

Hnlzer Cimwis
TAGRA Universitd Monlpeller 3, Laboraiorrs de Sedimeniolopie, Mouspcl i, France

Focent studws of (repicail kacst (Frepch axpedivion NTUGENT 2001, Toneary=maeci 2001 allowesd moany
observations of fluyial drmumics cave network. Tovo different norrorks poossnt successive levcls of galeries, the
Arrakis aotwork, exphored in 1985, and e Criegaslllang nelwerk, We presend the fiest rosults.
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KRARST FEATURES OF NARROW LIMESTONE BELTS « CASL STONY OF THE RIHFFE
DAEYRINSKEA GREDA, EASTERN SERBIA

Jelena Calté-Linbojevie
CGeopraphdc lnsditate "Fovan Cwijic" af the Sedbiun Academry of Scicnoes and Arts, Belorade, Yugoslavia

Areas af waregw lirgesione belts oamd owlcrops diller from classcl kmst areuy due o relatovelfy sirong
Dwrvial inMwenees from the sumrounding non-carbonate tetraims. nsteud of dispersed infiliration. waler enlers the
karst in the form of streamis, which, depending on warions factyrs, ciller fonm ahver, or gielrench in limestoss
ik [omn shod goeecs and canvoms, o muamy cases cives are Rlled with considerable quonteies of Susia
sodimeuts, or show mdicatione of farmct perods of filling

e shwdy aren - liieesione oicee PrEevmasha Greds, sioated near D Demobe Grorge in Fastern Serli
and pirsching m -5 dirscion is M kan long, T orcrage width is 100-500 0, swhike i the namowest parts it is
erlely soveral sens of metres wide, Various fvpes of codast Beiween catbonale (Upper Jumssic linwsiangs) and
wor Laromale racks are present, boecauss oo the e e contact 15 toctonic (eonspicuews teriomnal faull), whils
oy e cast Mysch heds are depasitod oves linearong, makueg 3 sedinseolary contacl, Wich My ofal prea of gnly
aboul 5 syuare kan, the karsl of Deevrinska Cireda abounds in charucterstic fratures occuming o the Frvial-
karstic uaterface.

KARST CHARACTERTSTICS OF THRUST CONTACT LIMESTONE-DOLOMITE NEAR
PREDJARA

Joge’ Cur’ & Stanka Scbols®
! 1drija, Slevciia
* Karsd Besenceh Institute, Postopra, Slovesia

Cornac) kaesd agar Pusdyang (26 Shreevigy e a0f Tmided just (o 1l leedd conton heiwoen Tlprer
Cirtaceous Dnedoae :md Bocene Ovsch, We can spesk shout special comlact katsl on (e et voplact belwoen
Lppar Triassic doloorite and Tlpper Cretacoous lineséooae. On dhe stedicd arca differcnt Jacst feaouce a5 dolines
ik sinks oorur, Acconding 1o pesdogical nup af Postojo (Plenddir, 19700 the stadied aren bdongs 1o JTwnornikl-
Snefnik thoost wnit over which tecgonic wnit of Hresicy is overthewsted in e Horth. Flacer.( 1951y unites. Mmoo
aid 1licn ualg oo so-called FlouBica ersss uiit, L che South Uwre is Oysch of Tosiojnn and Tivka salley,
Fredjumy fanlt nms betpesn Hunes und Hmsicn The thrust contact betwesn Upper Towssic dalomile and Upper
Cretezeons fomestong is crpesially interesting bocanse it oo be flimeed in Trediama cave gystem which is the
second longest cuve System i Slovenia (12 km).

With dedailed tectonic-lidlmlomcal mapanz in the seals {3000 wre stedicd dic arca Worly fom
Frehurna nesr Bokoewvis. The peclagi=t mappmg wis peaformed on e conlucl beiwesn Jusissss dolomile and
Trpper Trizssic dolomaitc. The traverse hotwecn them is normal stratigraphic. Tn some parts the stusipmuphic
waverss i complicated by Dinaric-orienied {MNW-8E) destral glrike-glip fandt. The main dectonic somoire is
Uil belween Upper Todswe dolomale snd Upper Crelscdoos loeslone, Adddy, thrus] we Gl QBsEcne mnee
miefcrs thick zong of cataclactic hreccin. This toctopic fimchwe is cot by gystems of dextral sirike-elip fuulés
which disploce (e thoust. o dnster Guofl 2oie the mocks a2 broken 4o the degree of heokon ard croched zoncs,
wiuch arc in brydrolagical sense very favorabde far dalies formuton.

The dodine slissifcation made by Car (in priel, 2004 was gze (n dewrmine types of dolines. ot of
the stedicd dolines is developed in dolomile, gitborrk the leotanically culcilisd dolomite cm b fowid s
Taul] comips,

Car. 1. 200, Klestfikacija vrtak. - Acts Carsolopica $4270, Ljahljuna,

Elacer. 1., 198L: Geologic ructore 0f 5W Slovgnia- Geologija 2401, L7-00, Tjubljana

Flemiiar, b1, 1900 Basie peoloeica] nsp of SFR1 1T THLM, Geolepy of e Tosioing e - Pvexnd poolask
zovod 102 Fooarad,



24

FOLTANE POLIE (5% GEFECE) AN TKDIRECT INDMCATOR OF NEQOTECTONIC EVOLUTHMN,

FACTIVE TECTONRICS)

Tpary Fonnlouhis
Nativwcd and Kapadiarian Usiversity of Athens, Greece

TPaliani's polje being the Luped kamstic form ar the Kafauenma's major arca (5W Orecsc) is

locaied at au alnsds of (%0m,, Belwern two nelecionic macrostructures, the Mepulopolis graben to fl dorth
und the Kartn Mervinia praben ta the squfbvecsy The poologicl and groedorical survey pioke g evidences to
uhdersiusd ihe eorpbodogy ol thal 1he karstic form developed in nieribe cretuccons limesiones of Tripolis geil

The palie was forveed by the wnification of two pre-edgted dolings, which formed g mangds

clupe. The dokises Jave Teowed silong, Eulls sirakdng WE-SW% pmyd WX and hove been Gled in witls Huvial
doposils thid conpose sk clay and polymiclic conglomeraics. The later display high percenitpe of
motamarphic pebbles (hal come oo Aroe Undl (pleeliies aod goarzie=s). The muximem thickuess of thess
dheposite s about 90 meters; their aee is 20ddl: oo Tipper loistncons and are partially covenod by talos deposks,
the camprEifion of which gearkedly (bilers oo Out of the wndeclving sediments. a5 they conzisl mainly of
[rapownls of clastc compositton (from the cocene fysch of Tripoliz Dni,

DYNAMICE OF KARSTIFTICATION AT CONTACTS: A MODELLING APPROACH

Franci frubrovial
Foarst Besearch Instituls, Postognd, 2levenia

Tho “goatct karst™ in a booad seose con B poporded 25 kanst where Liestificition is infusposd by the

prescnct of bonncdaries belween soluble and noa-selubie mncks or oocks with differemt geochemical parameicrs,
Fuimerdcal modsls of 1he evolution of & suogle Imcre and Ice telworks i videws selings with ¢omacts ae
prescied amd desiesest,

T ON THE NOTION AND 'F"ﬂ;FtMS OF CONTACT KARST

Fean Gms
Liubluna, Shovenis

Contact karst is an effect of ik actelemied solution in border kasst on U ePuent sige of Qs

irpormkeidhle lund. 1Ls Lypicol Forms cam be classifod as

v silouted wlong (e horizentl covtact of permcable karst capwock and impenneabls or loss pecmcable
bags tock (gase of GoefTre & T Tieme -Samt-bacting),
ukd cave boneath impermestle vaprock, which picvents flling up tho voids with lowstone deposited Ty
porenlatin watce (casc of Manimedh - [Tind Ridpe Cave,
ftersdratal sandwich) izl {oase of Ongnistitosizia cave),
cave and potlole with 2llogenic viver deiniee ecmeerble rock of sliceer (opss of Trighav shak),
gorge, valley, diy valley, periodically Ao walley, with allewcnic water agd with allernative podcds aad
Eprings (case of Morctva goaec),
salley with poner and eep heacd, blind valley, border polje, peripheral podis (cass of Fostojea periphoral
palic),
Dwerl{ T gl (ease ol PR polje),
hiedmont pelje, kst plen foase of Kistanje plain in Dalntis),
coatset kargt land with ey forms mentionesd aboe (eass of Skacjan Erss, Govong Muh Hatienal Bark
in Surawak)

Forms and thair extension ang contioblad by ifferean Tight of pepermcable and ponnesble fnd, Ui

dimensien, Specii; fL-Hl dllopeas wiie agpressivite, nver lowd, water permeabelity of mock, agc of process

18

Mgy contact kearst foregs ane the mos! promenent kurst Eaiures m the world
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MORPHOLOGY, AYDROLOGY AND GENESIS OF THE GRBNLL- SETER 5YS1EM, MO 1 BANA,
NOHTWAY

Iitde Hcatamren, Sara Skutabery, fannvely Fvravik and Stelw-Erik Lauritzcn
Drepartmci of Goglagy, Tk vorsity of Bergear, Barpen, Norsay

This paper reponts the peogrcss in oar synthesis of the spelocecnetic mdes and history of one of the
largest and classic cave sysiems in werthsan Nonsay, This is done by compmring e recent karst hedralogy witl,
st condifions oF he fossil aguitsr, Present<try bydrolosy is studied through o moemitoring and tracer
crperidact  procrsm:  palenhydrolosical conditions gre dedoged  Troan detailed  momleeloagical ang
seafinenlological ibapputg of fles druened pacls of dhe aguiter, The resulis will be desied agiinst preveges iod new
spolepeenctic hypothesss propoeed for e seslon

The Gressh=Beler Give svsteen sl Mo L Sami, Mosthern Maraay 16 saonied af The Arclie Clirgle (87 N],
and compmisss au aggreEace leogth of appeoxioacely 7 Tan o passages. The caves ame devsloped within &
shoping, strasem of caloite and delocore marbbes, cualied Beneath endsiive stealy of micy schist, The aale
sohiat interface forms the b of @ seoombent anticlinal stoaciace widy a meadds core, The Grenli ceeve is the ondy
OpCrating tarist cave wikh Bghd and repalas poidiog s Boarwiy, gnd it og also one of the oldest systems koo
T fical explocalicis amd Give descriptions commenced some 130 years ape. We bave decided fo re-sunvey die
eeolc cave svstem in closer deteil, prodocing a now, 3-dineensiona] meep Mappins compises o tradrinmal
eonwgling with passage dotails o BORA Grake 5 & 60 Also, peologial siceslongs (Rdiation, fragoriog,
wbrwesives, oo, ), scalops and sodiments are linked to the sauvey. This survey has expectedly “expanded’ the
cqyes Mmook proviongs length estimatgs, S Far 300 % of (he krown passapes of (he Gronli g Tas boea survgyod
Lo a1 lodal lengsibof 4,175 m (previcas]y neported to 24408 m). amd abowl 95% of the Seler cave system w1 3,100 o
(proviosly 2,400 m). The eave sareeys aee Bded to 2 detailed [Mvstraigraphic Ing lased on marface coposanes.
Fhis by, is svempanied wilh chenucd snabyses upd mzsurenends of dasoletion rates of the varkoes Litelogres,
teating whether clicmical cifects, tectonios or bpdraglic cffzeds weoeld accout for the steatiyraphic pozition of the
harsisficzliva.

The cave syelcin contming larps awmonunts of scdiments a6 3 widc sange of srain siees, Iofsosendion
cxlen: edvitonnsents of sedinaiwion Sedimend disidbution is mapped by Inditosat lechoiiess, doommpnitiod
vrifh mranalomietry, nuocral analysis and dating In a fow cascs, the sedimonts am comented v spelecihem
calcits, providine potsatial for peding Tl-serics ddes from then.

Tte presemd-day egoifzs is fed trom o stresm-sink some hoodred metees apsiceam o The Gronki wawe,
Tlez 2cdve stroanvwar can be corplorsd dosn “hebdocslubfen’ o a felt, vertical fivsure, From this point the waicr
gmerpss 10 11 Seder cave, and v be Fotkowed throveh sosimwarys md poods 10a Dmal spmp ol e gxtromc cisd
af the syston. From bere, the water enictgss in a suain, alleizmed spring, ‘Pala’. The siston in 4 mujor, @kl
atavel dercaen, Tilking inlo 3 glacwl valley theough, siepesds Bt e ksl oy injoct water dircctly iuto the
porvns aquiter as woell us 1o 1he surfiser: spomE. '

Discharge (sage), water demperature and comductivity are manitered with daty loggess @ e main
stream sind and spring. A Systemslic proprim af trucer expeniments was carmied oul ingecting, dye &0 vartons sies
along the accossiblc stresmcourse and coioring hreakthrooegh in the main spring. Combinmg  thess
observidions, they will hopefully give informnalion oo aguader volurme, Tow velocily wid chomical oormosion
ies.

- FONOR VALLEYS IN THE MORAVIAN KARST fCAECH REPIELIC): RECONSTRUCTION OF
SURFACE AND SUBSURFACE DHAINAGY,

Jarnslay Redbe
Ingtisute of Geolopy, Acudenty oF Sciepces of the Ceech Pepublic

Tl Moravian Faret (MFD is an gxantple of a fandokmrst area with faroe casve systems creslsd by
sibrtfuce sioeams, Lhe karsd pres s diveded 1o theee segisents CooHbem, cenimdl add soplkaen) with scpurats
druinape patterns. Howover, the strecams formad deep kotst canvons and halt-blind ponor vallevs wi Lhs I ndary
potween bmeslones ad non-laeshe sedinsnls, oo, Hooonsticton of |he Cogeoic kaesd proocsses aod
developmemt of the panar valleys wus propessd on the basls of the morplicloey of karst vableys flled with
sediments as evideneod By geoplysical sutvoy and cave deposit paboomagnctie, TT-sories, cemogsds fsoleps
am madivcarton dadings.

Tt the Wdc Palepgene, aftcr ergsepn of the geedying Creteosons sedinmeats, surface ctreams slatsd] io
creste sballow vallevs i (he Ixvonign limestopes of the BB, Vallews funclioned a5 a Iocal base level, associated



26

with the formation of the first horizomal cive syateins. Hoveever, no Pileopene seditents woee pressived m
these chves. Mappe foraaation jnd felding of Paleogeie Aysch sadimcns was taking place during the Savian
Phase of the Alpine Oropery in the Carmpathism Fosedeep (505 of (he ME), a1 the QligoceneBdiocan: Boondiry.
Hortlhmestaty napps adwincs resabed jo wplift of e Drahanskcd Highland incleding the ME arew This updift
iy chamges in streum gradients aed hydmpraphic conditrons of the whols arc Farst streams drlining (he
MK docpered shallow Patoamcse sallers foto karst canyore. The end of the Lower Aioone (Karpatian) was
rstered by docking of nipgpes o Uk Cirpallin Fosdean, Movonicnts and gradiont changes of bottams of
surface valleys oy have acourred at the teotonic contact betrroen Hmestonies fmad pon-karslic sedimes on te M
alul 1 periphery of the b WL vhe tedensy e reach lormes praded profiles again, streams creatod conginueong
cave swscn® with ponars in the doop half-hlind wailoys on the B und E tndrpins and resuigetscs i the W
periphcry of e karst, o the garlicst Widdhs Miogeas (Lower Radenian?, the eastern margn of the Bohemize
MWassil including the BB was ranspressed by the sea. Fhes manne tonsgression Beted 1 mey. and internopted ol
Earstification procaesses TL was 3 major event, dividinz the Cenorais ]Jist-nrju' ol the ME ok wo perinds,

Recnize of blocking of pre-liskniun meafgeacss by maring sediments, the dvers started 10 ol
bigher levels of sulsecfacs draiaac, palahly sines the MiccenaPlhscene, Therelor:. ol lafpe cive systems of
e MK comeds of lower pre:- =) EycEerae sl LppET p;,l-a[w] e cave leyels, The poRor 1-’3]]|:!1-"i wire filled aither
with masine deposits during e Badonian transerossion ar by Mimial deposils dﬁ'{:lt:rldiﬂf. ca the deiiouge
thagupl cove sysiems during the Phocsoe angd Piazwuzee:, The sadies of cave sediments preserved in the poners
cuves aflow ta reconstruct the proccsscs of flling of both popor vallzys and cive pascpes. The ive svslems
aidorwent sevenal Aages of cve sediment, deposilen and crosiae daring the Crsternary. Sirepum activity in the
ceves altornated with spoloothem dopositian. Flundsl Teies foraed in the Early, Middle and Lalc Fleisiocone are
prescricd in ponar caves in fhe K ecement of the MK In the S semnem, Bepe sedweniary bodies were
deposited by o subsurfics siresim Guringg, e blicdle wnd [atg Pleizsmeone.

Filling of cave coeridois with radimcncs was indnced by local evends mmemy coses (2 g, e collapss of
The: Macoct Chusm rooll, collapss of Gave eolmmces). &S a resul], Txoddics of fhirial sedioents i the cascs of the
MK canned be coerclaled switle uinal tarraces formed by surface steams.

ROCK AND FORMATIYE PROFERTIES AND ROCK RULIEY OF FTLLARS INTTT CHAD CHITN
STODNE FOREST

Muortin Kner, Tubej Blibe
Kars Rescarch Institate, Postopriuy, Slovetis

Stonc forssts developed from ondergroond kueren. The Shupe of slang patlars and their eack relicf arc
geareated boroa anabwork of nook Lapor poopetize where they dovelop af different fmeeds wmd by races of
fuctors and raimmeater. The shape und rock relied of o seleclesd shi B reflocg first oF 3l its cvohitien

iy rock beds of diversificd thickiess,

STRIPE KARST: CONTACT EARSTIFICATION 1IN NOHWAY

Siein-Erik Lauritzen
Depariment of Geology TTaversaty of Berpen, Norway

Almose all kst in Moeway s dovlopod o metannrphic carboniles; in e Osle segion 1y contack
{mimsive) metamorphaesis, 0 porthem Nerway b eegionl, omgenie motamorphiosis durdng be caledonian
nforancRis Subsequent cingivn cxpased pare lithlory as undles of nartow, bul Jujeradly sery eslensice
bands, interbedded valh mica schusis or, lese cemumonly, with granjic intrusives. The lithalogical contact
surfaces ang in somc cases toclonzod, dac toomechamical contrast betveerdl e narkde and wallreck, Bloresver,
Hie wallrock miay combiun iren oxide ores of snlphides, which alse iowsregnate the martde st the contacls, Finally,
metanorphic scprepation of siliciclastic material bave prochecesd cones of extocmely pure v:almu: nuartde
taliermalisg, it 70008 hregh miva, quatez and Ch-silicate content.

Thic setting produces extremely larpes contsl swrluce betweet 1he aulerops and ihn aurpoandiz g
1.1.-a1inj;k ard inlensive alingenie kargtificagion. The morplwloeical cxmcssion s given rise o the lepn *Sipe
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Karst’, o1 Sredfernkorst (Hom £937) which is assigncd as the “Harwerian® kigsl (ppe. Sumpe ksl coulats can be
divighed g0 flares conmemen s
f Confined 2) Percliesd 3 Schyortieal

ALl thres may or may agr be (eetonized, kot sulphide impregnation 3t the coniects is very commen 'Thiy
is mveaked by o fusly coloradion, sigoificinl uxrense in sullir coment wawards the conlacts, visihle grains of
parite in the rock and ocowmonce of gypeum crusts. o edreme cascr the schist wollnock may e sevedy
weglhered and Jestiroved by exminding gy Oocpsionally, acidic dripwator coming off wica schist coilinges
carcade decp pits (30 mm diumeter, tzos of cm deep) e relalively recent bosakakewn Slabs, Perile oxidalion and
siel plustic acid connsion seein weelpre a5 a vony impartant mochanism of gawe initializstion

In peneml, conlined contul zames meny woalan mie- 1ype caves, ot phresade kops | Poeched sineationg
%S TESD o mors lincar oF looping sesktms, while swbeerlicyl soatacts host mores, looups or uesm =pslems,
dependent on eactuiiing and bodeaulic grsdicis

Deterainstion of denadstion s by hydrelesscal mans in stopes ksl posss special problaens, whicl
Lol o oa 12- cvahsaceon of Corbel™s formala and devclopment af & wmane goirest expression which is vakid io all
kearats (Lancitzen TEY1L

Baciation poszs anather “oncct’ cffect in suipe kars, acccizrating speleogenesis wmd injecls sedments

which in i produces pirapemelic gallengs,

fn conclusion. sipe karst  sefting provide an cxtrome Wod of allepenus cenlad kerstilcabon,
purlivalichy when the sirpes ame s thin N3l the gontac] ¢fesls oo eich side merge.

CUONTACT KARST O M. MIROL (LAY TERN SFREIA)

Ylndimir Ljubojevid
Sident Speleoleric und Adpinistic Club (ASAKY, Belarade, Yeposlava

O its path oo Sl Punonniun basm lowernls the Daean baso, the Pindse Moavs goross (he Carpatho-
Halkanides neowstain rangz, tlirowels the Djerdep morez, hie Mired in locatcd ness the eodé parl of the porins, on
il maruveesl pan. B Dtimod: karst is Jocaled ngetly o lie eastern tver ok, on 3 plycap at HH0-500 m axl
The kurst ccmipics same 120 km'™ of an clonpeatad srea with well defined conbict with surronnding non-kemslic
ricks, Nomeroas shoe sieesens dean iowands M Mirod kpsl, sinkeng o ponors along (he contact. Sone of the
dmnmiye patterns cum only be assumed, Sace oo ocing lesls love been caoiod out and the springs on Darmils
b ke hava boen sobencrged 1y an amificial lake,

Thas area Jas ool been spelodogictlly studaed wnlid P9, Rince dthen, soveral ponor cawves of
considerabile Ienehts and dephus, including the despest cave in Sarbia, huee been explonsd on ML bMmss, High
canzeniraion of relalively deep @ves on a smalt alidode diogeishes Mt bired karst. Howover, e mos
iuteresting issure is the relalion of spelonpenesis wilh the dowmenling of anfecede] gorpe of Lthe Dok,

CAVE DEYELOPMENT AT THE CONTACT BETWEEN TACHSTEIN LIMESTONE AND
HATTTROT.OMIT IN NORTH-ALPTNE REGTONS DF ATSTRIA

Karl Mais
Malmhiesternsches noesnn Wicn, bkarst- wad Tbihknkasds abécilana, Wicn, Austria

Spocial cavoforns ac moesdy doveloped wf e contact ebarecn Txéter aid loss water sofuble kurstic
Lovers Vhe dilfierencg an sdubiligy of hanging and wndeslaveng eacks aic ot ooly respensible for a special
marphology of underground passaces, el wlso fog vareous vpes ol walecpatbes amd winercbemdny.

3 1l Morher anesione Alpa in Anstria the alpioe karst sometimes shews 2 bordeline belwesn he
pood komstilied Dachstein-Limestons sud o Iess seluble Bagpideloinn, al dhe surlioe a5 well as in ghe
pndergraund, The Bnestone i clharacterised by sieep clidl-like walls vwhich have mostly bedded luvers, ocky
debinig Glls with grealer rocks and baolders which reach dosm to the Tadtnen of the vallevs, [hdoonitz often bas 2
ucbedded shape, cracked walls with mostly Hing debris Buas which esiend Mo wall-fx down 1o flat vallcy
bumttoime. The surface leas a diffeeent imorphology amd e Grpivat kansl i ns anc 162 o0 dobomie

Bome of Lhe pregiest gpliedes of leng cave systems are déveloped o Thchsiein-Limesdone and can
somidinics be followsd domn o tle contsct-zodie #ith Houmdalomit Howerer, such siloadions ars mrs, bud
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vigible, For example in pans of Lamprecizolen ner Lefer and Warsas-Glatzen-Hihlensystern al Kranlerin
yohTia). Bolh cuves shiw running watcr on B batlem in sMne cavepars sither on or nedttey the conluct zone.
Froquently e contact plaes with the cavitics are smongly inclined and ingcelacked, or imorbeddzd Ty indonitic
Lisers. Massive brcakaduans and sediment-beds cover comoiendy dhe prown beddoen oF Ihe cave pissapes. The
Tarder line between lunestone and dolomits can hardly be scen in dhe somipheeatic - vades zoog of these caves,
Borpholoricd Batumes characienss e contact rone: these are, in the case of linegions wall-Gorms ke scallops,
coiling twbes and hollowings and in the case of dolomile shamqyedeed frms,

Framples o piven and  dizcussed; from  |amprechiselen, Bimbochlech, Wirwas-Glabeen-
Hihlensysbom, some athar caves ond mantalbamical effccts on the contact hebween limestone beds concensing io
dilTerent Stages o dodumprizalion,

CONTACTY KARST

Amilrej Miheve
Flarst Foscarch Tostioae, Postajna, Sloyvonia

Coz of e possible clussifications of dic difforcot kerst tvpes is by the dominans motphalogical process
imealyad. For karst witle Muyial enluengs, teon Ouviskarss was introduced; with a special sub-type of i, contc
Auviokarst, This is fhe kaesl whess the coplact of the sxlice aod the uodesproumd dramuyg oocors,

Tz teom grewr faniiliar w1 Slosciia on e Clacgical Barst wlere mucl karst erecntially difters from the
vory ke harsd arcas which sorface aoud askkerproand Feaiures were forrned withoul such contagl influcose. n
the imtormutivma! kacstolopicul liecahme duse forme and phenoimena are weually named a5 karst influeneed by
allormeniaz inguts,

Alopene vater, becawee of tte quantty, regime. sediment ond chormdzs -:tmm-:lman-t.s wliors the Eacst
procass and forms padicelar relief marphaleey. "This relief s ssine charasderigics of Auvial rolict, ot karst
leatures dominate.

Where the karst diinage svslem is well developad ot gan efficigolly drain all the wager and 1k
sedimers awey and lurgs Quvial sumisces con mAvencs & small part of the kurst sudace only, But the influrnwe:
of the allagens rivecs i the cavcs can be sooa Bar Troos ghe congas

Firsl vbservabiors of conlad kerst sturted sith different hydm technic wocks oo the popors oF 1w
vinking rivers and nith waler trucing tosts. Goonorphologic sndics of the contact kst followed some maxkl s,
The cyclic peomaplealogy approach hag seen 1l 2ond karsl as remains of the old pre-kars, phasc. Surface
Overs llcr st to snk o the dors, Eowving, diy wvulloys Behind spd coouting Bind vatley, Clmaio:
meomaspliobopy conphasise the imporiaee of climats, Flab corosion plaing widen the botlems of blind valley
and levelled border pliins develeped in wimm climate, while colder climate epconmges the ventical distection of
the karst surfaces. i

Fxivemety coldl quatemary climate wiath powerlol emsion and denudation was sxpressed on the cealact
bearst v depositing of scdinkents, filling the ponncs and even restoing (e surface dyver ik Tleese modsls are
sl very presend in kars, Beomorpiueogy,

Less schematic studics deal with the cootuct kafe as a spacial goomonbic systens that is 2 function of
ihe ablcbiome raclusge, Wdrslic comductivaty of the karsl, bpdrvlic prchent fo the karst, the bype of 1ochargs
and e geolepic time bal was aviilsble. In the conguct karst theme ane thove differens Betors) of flavial soarface,
gedlamica] soucaine and e proportics of Ihn: barst drainage svstone, Tl relicf forns and the phosommen are e
resulk of the eteraction of (hem all

CAVES INSIDE FLYSOH WORMATIONS AT THE LIMESTONE-MARL CONTACT,
FRIULI REGLON - ITALY

Andren Muoeching
Cimado Spelentopicn & kiroborice Friutine, Ldine, Bily

_ hfeamy ol the discovernsd caves inside Bomadiamoupizens and sariscee Vallcy (Norghcast Maly 1 oaee
posltidned inside Bysch formations ar the boestonc-mas] Dierface, The Tonpest contict cave i this arcd exlends
up to T kilaneders, bar severat cives anc more then one. The karstc flow paitern Boging at e limestane marl
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inecrface, inct caverns wsaally ovelop mpidly thooghod w process of crosion and dissolution inside mard and
peabnsto: bods, he lnesione Stk conslitces the compadl wwd nsssive caoling of the seve,
ceverl exammles, with pictuscs and gesdogical crass soctions have been decumented.

TCONTACT EARST THIN GRMENA O THE EI}GEH OF THE GALYASAG (GOMOR-TORNA
KARST)

Jans Midza
ELTE IFE Geopraphy Depsimeat, BUTMAPRS T, TITNGARY

The Iowest parl of e ket repion, i Gabvasag, incorporalisg by nkiddle moantains and hilly
Lesriloniss 35 slualsd on the Sonthom border of the Gooedr-1oma Farst. The Galyasip is the oesaaic ol diversy
stroctaral and sgpecficial regiows Bunnimg from West o East # can be divided inmn 4, etz or liss
mrpEogezslly diverse lemiionies. §ts Wesicm part, resemmblizg (o ke Agglefehi-plalein 35 il front Fmssiene
with strong inclivation towacds haesnheatgen. e the cdgs of tle karst platoae, amund e so-culled Pitics-
st g karsliiesd mocks il sy sppear, which beoome precketangnd fowands e sl The Teresacnyc-phlsau
(ialyu-wood) is only a karstc island in tle ring of Lowes Triussic slate aod Paneen sedumcats, On Lbe Easlem
Boeder of the Galyasig, on (e l@eriiore neighbeuring (he Bidva-river we dargic rocks can be found. On Tl
charadensiic allogonm: karst o7 fhe Calyasia, in the Toreagison of the surfce and sub-suefice locmas, Besides the
coresion of the mbtrating waters, the comosip-cresiom offocts af the suflowing and the dissuppearing waters
it swaliow holes comnzng Prorm B neiphbourng:, noo-kasdis rogions can be wall odscreod, T my papar | woold
[ikee to presciet my ehecrvations accanplislied o dhie border arca of the Galyasapr, docing: e rossircly of the
frhegmers of the Contrel Fars:

DYNAMICSE OQF CAVE ORIGIN BEY ALTOGENIC EECHARGE

) Arthur N, Palmer
Department of Barth Sciences, State Darversity of Kew York, Coeanta, W7, UsA

Sieepms Lhat dradn fem oop-leastic termaing tend o hove goexl deschacge Duolmtisn: and Jow
concentraiions of dissolved solids. Cawes gl develop whers these sorcame cneontor karsic molks have
hydraully mad chemszl dyoamics goile diflerenl oo (hose Ged By auiogenic mcharpe. Where rechargg tahes
pluce from a lorst surfece, o through dolines with lanited catchmend arcas, caves develop b competition
among iy allcenate Noas padby, Cies R omly along s paths i whicl 1]u3 digchiarpe can jncroass with
e, Dby 4 fow [averable pathe achicwe this moal, while the oliers stagnule with smul! and perbaips even
diminishing crlargement cates. Tn goaideast, gaves fed Ty allopeniz strcams erlarge mpddiy alang 2 few majar
Pl wills liile conpetition pnong, allemmuls reses.

En carhomate mocks, zfter 3 relatesely shor incopiion potiod, caves recach a oecan-anouul gate of
dissnlational wall refreat tpicalls abesd UL crehT, T places within aach cyves, cnlargenscnr rat=g gan fo
mcreassl v abrasion from sediment Ok 2 scasena! bass, enlergement tales increase with dscharee, s thal
maas af the annual groweh of o cave takes place during a foee major floods et cocupr only a smail fracdon of
Lthe vear, Druniay, Moods, ighly appressive waeer is deliversd mpidly 1o poanils desp wathin the karst aguafer, As
discharae incrcases, cave streams becmmne ponded by constrictions caused by detritul sediment. insaiuhble beds,
o codlayee material. Tle hoad loss aoross & ponsieichinn varics wity fhe 17t power of the diioeier rabo -- Lo, 2
IX decrouse in diarpeler imvolyes ronghly 4 32X incnsiss o bydouedic pridient, aadet mpe-Tull <ondilong The
head lass alee tscreases with the square of the discharp:.

Durmg kv Mo, %ater is wble 10 pass throvglt @ typcal cive widhead sgniflican inferference fron
comsteictions. Hovever, becuuse flae disclarge durings o Aeed ses by sovern] orders of magniteds, the bead loss
ACTOSE CoBSLoLE0Ns Increases cnormoeusly, couzang watcr 4o Fill pans of the Seee wnder considerabic prossure
‘This highly aprressive waler is injocted dnto skl avuilabés openings in the sumoanding bedrock enlurging theo
ui o repid and uearky onitorm wte, gimilar to the mescintm enlarmement eate i the main passages. Depending, on
the stuctyral walare of 6o bBodeock, o Jense acray o Biod (issaees, pockets, anagiomoses, o spoqgneaaric is
formen]. Maty such caves develop traversable maes thal serve gither as bypass rowles around Lonsiictéons, of
as "largl pmsaxcs”, which storg and laler relcase Soodwaters. Manry foatarcs that ace somedimes atrituicd to
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glomr plureatic Beee o miinper cormeien are achally pencratcd e ponded lesdmsiters. Socclerated comozien m
clfaple Areps o chcoubpze foellor otlagse, creating subsidiaey [ractures wilh patlems deffirnnl foem (bgse of
repionul joints. In caves thal expenienes soveres Plonding, adjscent fTuctumes witdh indtial widths as lovw us 0.003
S ke mhow B | rassTeabde siec within |G DHHD s,

]
.

FLUVIDKARST OF YELEBIT MT. {CROATIA}

BRAFFN PERICA*, NENAD BEAJARK-=
*Depurtmeent of Congraply, Facalty of Scieooes, Zagrel, Crowlic
EEEpeleolapicat Soowty [Miwreidi, Tagrel, Crotlis

The origin and cwofaion of Moackarsy o res on Veldhar Me aq condilioned Ty hedeascolamicn]
Clumdctstics of he beds ol buekd L Since reosd of iy struciure s developed in permasable Luneslone bods,
fliviokorst foons are rare. Desides hedrogenlogical charactoristics of 1le bods irsportamt mate in thoir
dovelopmend box slope Dcfimiion, U delemigs the coeliowenl of sueaoe munofl and therefom the aspounl of
Lurst codTasion

Aurtiorg Nuvickarst forms ponods, S vadlews, dov apd haoging vallevs, Giavons and polies wens
mosthy devcloped. A nice example of Mind saley is onc of Coaa sTiko cresk (newr Badlke (Htarijc). The specific
ecfiad farne is vallcy of Bonavas on dhe ME slope of soelern Velehit Tt conslsis of fwo blind vallers formed ai
contat hetween Upper 'Lonssis olastiies and partally impeomesblz Ladiosn lmesiones und dolemifes.

Fluviokarstic process lws inpockuit mole in deselopreent of spoleological fepinecs. Condhination of
Muvial process wnd comgeion s well patked in the phrephic phase of speleopetesis wheh pussages are lelly
flonded and in cpiphrcatic phasc whon pussages arc partially filled Ty water of clanmeabds: lowel, According o
Userr bpdroeeslopical sole, spelerlogaal fatares of msearch ared cm be classilied us poncolating feanres,
ponoee wed springs

TECTONIC CONTROLL OF TRE CONTACT KARST DRAIMAGE SYSTEM OF {ALEK VOLATLE
{SWISS ALPS) FPROMGEED BY A TRACER STUDY

Jan-Hennimr Rass', Alfred Riey®, Chris Leibundym’
‘Gottclmann + Ress, Berateads Goowissenschafiler Komtame Gormany
“Hannhiobwep, 6, Selsburg, oy
Instilute of Hydrolugy, University of Froibarg, Sormaumy

Lake Voralp 15 3 siall kirst lake locaied sathin the Chodirsten-Alvicr minge in the Castern Swiss Alps,
The eange i5 prm af the crotaciows TTclvonicad mapees, whiche arr forned by Jgvers of oearl and karsdified
limestones, Mysch is ccoureing, oo, The lake pus dammed up by o pleistocene rockeide and has no surface
drainaye, According to the hydrogoeogical situation fr bobs qoict rersomieatle 19 assume a flow path drongh
rockelidke orpecTind 10 3 reatbwe major spring, bl waciows Fcce teds Sonldnl proad 1hiz hypothcris. A & imor
test naeder dood condifzors showsd 2 widespread dornags systom ta remeote springs and direcd afflux o the
poteas adquifor of the Rhins Valley. These karaeater passages ane kading fioough oonkarstificd ysch and a
mardy faver. Thess fBivers ame indwdlopically el impammeibie aod the dbacniges svsieins Beauplt thess layes is
cased by provious toctonic pracesscs, Inspite of 1oss pemmcahle idalngy in the mckslide arca the sublasusiog
deaenmage gvsrem of (e bk 15 courirplled by wectonic simcdores, Soine af the Lt zooes ame clepd v visible in dhe
icld or documicntated in previous works, but withaut the tracor test their dominating influcnce on the karst
dramdge sysrem i the contact #ong oildn’| have boca peotlied. [Niderstrisding the driinage sisrm of the ke
¥5 @ ke to cope with contaey dememds of Ludsm. moantain pastoage nd drinking wacer supply.
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TUE EFFECT OF DARAR SALTDPOME ON TUE QUALITY OF ADJACENT
KARSTIC AND ALLUVIUM AQUIFERS, SOUTH OF TRAN

Sharah A, Maeisi B, Frhomdi
Creodogy Deparimend, Colleye of Scienoe, Shituz Unfecesiy, Shime, TR OF TRAN

Warstificd carbomate formalions ane amony, the masl impaortact walee resources in the soodi-coneral
regrion: of Lran, I e kursl waler 18 not comtaminated by salt domes, e elecirical sonduclayify ol water in the
karst aquifar is less thm 300 microsEeaens s the sowllecenter of e The study ures is locsled im the soulbem
flapk of Eribnckhone anlichoc, 200 km cast of Shituwe. This rmogion is simatcd in the Zaeras thnest zons, Tho
Tarbsur karshc Femmalion {Lite Caumpanian-Macerichtian) is carcropped in e soetlsea Nank of Dhaleashieg
anlicling whicl is undeelain by the impeoncable Eadiofocase Fermetign, The Dand sabldorne i eutcroppel
iosisks the karstilied Toarber Fompotion, The largest and smallesr diameters of the Trarbealtdome arc 3 kin and
i3 km Iﬁrhxlfh':-]}'. Qeepral ﬁrﬂfl'lg;; GG From the'd grdae Tosmanion, T -:_[|,:|5|!|:|_1.- ol all ?-'[-"l'-iﬂt'-b i o Ll
paze ol oepeol luted karst witer, excepd for three spooes whizh are kocated sear g1c Dasal s2lt dome. The
clootrical conductivite of dhese spines mnge Ergan 200 4 2000 micrggiemeas, Fan o v allgveam nege the
el gall dome ane salr maish whigh is bounded by aw chanoels, Thess chacnoels dimed the water of low
guulily sprnzs 1o dewnsireom gpmicilieral fanns, The cloztrical condestvily elow the wates talile is abaw
1400 mizeaaicizens, und it roduces w d0lmicrosiamens 21 wer deplh, BuoselE from e Damib sali domes aod
geemipe Irorn (he chnoed weth low quality water are poobably the nain reasone of szl murch, dovelopnize.
Considerable amvoants of pollwted Tardnt kacst wsier Sees bof Doy wowikeds e marshlaed Becues: 13 most of
1l Tarlmge kearst water discharges fimn the spoogs, andd 2k b aloviem sanfars not alfecied v potluted water o

Lowar depthe,

GEOLOGY AND STURY HYDROGEOLOGY OF TUE
EATALEH-KHOR CAVE (IRAN-ZANIAN)

Siamak Mubmandi Sivand
Farst Reszarcn Conter, fran

K atalch-K hor cave Bag sinpde mese Ansstomatiog pattem  Stories are formed oy bowering waeer Level
and staldlize dor @ Jang dime Mow passaocs are forncd ue ncw lewels Fassaocs of (ese puliplase cave bas Iow
alope coamectod ogatfier by o sha (s specsdiy a shidl in the bottom, Mehedad talue. ELplecal rectimmlar and
T-Shuped cross seclionms shows that the cave s formed in sateration condition and Laer Becawss of lywering
watsr talile and lansitission e lweer levels, chmnieoed unditions ane formed and then bonyoney [opees ane o,
cause o podliepse of rock blocks and fornetion of Talurs and Doones, Wator mixiag and cocrosion in dicction of
Iredures.canee b formation of (Garland possases,

[ydrogeological parzmeler compatation of e sprmps, shovws ene low acslification bo e aquilicbal
surfice geomaorplngizal phencmena gucls as cave and shafie. shoar the develnpescat ol surfacal kaea

MELTTVARTATE ANALYSES IN A GEOGRAPHICAL INPORMATHIN SY5T 0N (G13) O
FHYRICAL CONTROLS ON KARST FEATURES IN THE OFARK FLATEANS OF MISSUOLURL
TR AL

David JI. Weary, and Randall £, <drodorft,
11L& Geolemeal Burvey, Bozpon,Va, TTR A

Physica] comtrels on the peacsis and ascisl dismbution of buamst featuess can be adentified theeoph
delaated prological meayppine aed oy giodics, Most cave opesangs and sosg springs gooadr e stromaolitic
dobomite jusd below Eess permcable sampdsons or chen. bosl <offapss dolines are siratigrapbically s
Lurpep, rephiical Ly i or jwet alweess the sandstenes o chiects. Toings srildng inoa doenodip or dosnslope dicocticon srs
solutionally cnfarged by mcteonic and vadose wiler. Many auilwers in oder areas have ool pelaiunships
batween (b orienlatson ol wave massiocs and joint dacsction and ibe gross orestalion of cave svstams to Eicper
stouctures such as fold axcs. Thr study wesis the offccs of geologic strecruccs, litholoey, aoch sincpraphic



L
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Jremsition nn thae distribution of such ket fogmres as caves, springs, and dolines i i 625 Kamd ared in the Coarle
Platews Prornee of Missourl a region of relutvely f3-lying Clambran snd Ordovician dabamile, sundstone,
ancl et Foint agtituds ineaswreancenls at 1 H2E locagions were interpalated fo procduce 31 prid represenling, locd
strciaral pmain, Elracture contoncs: derived From getsded field mappang were used to intorpolate 2 prid
represeating tie atitnde of local bedding surfaces. Aspect sind slope prids were gewecatad Grom (0 sirectane
surdagee, Thegr ceIE vaboes serc then mathammatically gonbdncd @ ith grids represending the taqe predomonate joint
dircifions for (he afes v producs a Lnal prid with a wlal waloe of prodicted index of suscoptibility (o
karstificafion, The kncwn locations of karsl feasurcs were supctimiposed on dhis onid sod tested Lor cermelation o
the iodsx soores. 'This methodolopy may be wechid in ather areds of celatively flar ling calbanae rack=s
delineale areas wath viiabde poeoteanl for bags Sovelopmcnt, Tn addicon bpdrobeey stwdies, laml ] willer
remon T g gemenl, @ ool kpse hieard peessments in kasst jgrranes woald banefit from suck apalysis.

WEATHERING OF CAVE WALLS TN KREMPIJAK, MATARSKO POBOLIE
(SW SLOVENIA}

Mol Fapns Hogna
Barst Mesearch (nstinake, Postoing, Slovenia

Frempliak is & cieve stusted i kavst grea of Matarsko podaolje in the sooth-wrest pant of
Slowenia The eave Hes elose s the sorfaee and i was [oemed in transition beosecn Lower
and Upper Cretaceous carbonate beds. Thin bedded limestone in the cave passcy from
medium to dark grey. Beds dip toward NE with dip angle about 20" The main teclonic
siruchizres i the arca are im0 “Dinaric” direction (WW-8F) and in BE-W divection. Cave
aenerally follows these 1wo lectonic directions. The main channel i3 frassformed by many
breakdowns of the walls and of the ceiling in the cave a particularly interesting fmm ol
weathered bmestonc was {ound. [n larper side passage Stransk roy all the walls are extremely
wewthored, Taimestong boeds are weathered from few millimetres 1o some centimerres m dopth.
Drepth of the weathered zope dopends or (reshoess of breabdowns. On nos-transformed walls
weathered zone is thick and on fresh breakdowns the wells and ceilling arc not weatherad e
Typical weathered feature appears on the ceiling is alternation ol weathered limestons
laminas und cyleite laminas whick togother form so called “waflle” stricture. The westhered
zone ol limestore 18 in maneralogical and chemical composition almost idenfical to the qoe-
veathered part of the limestone vet is much more porous The main reason ol limestone
weathering n this part of the eave is probably corrasive moislure which bas it orighs in
percotation waler frane the surfuce ghove the cave.
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