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SKOOJANBKE JAME [Tha Caves of Skogjan)

The Caves ol Skoclan (Skocjanske jame) present the biggest natoral cunosity of the
whole Classoal ®arst {Fag. 1) botween Trigste Bay and Vipava valley. Tapather with lind
walley of Wreme and Tieada karst along the rasoow ponor border of river Reka they maka
par: of typical morchogeneticel unil ol contacl karst, unigue in Europe fegarding its
phenarran:s aad dimensions.

THE HISTORY OF EXPLORATIONS

Tha virtual investgations in Skocjanske :ame (Flg, &) startad in 19" cenlury. In 1819
Mehoedic explored the antrance, in 1823 Tominéeve |ama was discavered and the slairs
warg built irto Weike daling. &, Schrmid diseaverad *Schmidiova dyvoranas and passage to
"‘Rudolfova dyorana’. The time of systamatic exgloration and cave display in Skocjanske
jame startec arowpad 1880, Kullerjeva dvarena, Dvorana ponvic. linal sipton and Tiha jama
wen:  discovered oetween 1084 and 1904, In e agme time tha lopocal cavs workers
conswucted e loogathes and Bhdges. Tho main changes in after war peniod ama
alectrificatian it 1852 and  eleyator Iram Welka doling i 1986 Beside speladlogical
exploration and updergrownmd  discovaries tha naloral higlory gcience requently went
paralledy to explorations. The Brother Imperato waer tracing belengs amaong the sldest in
the word, as wel as the fracing test with fluorescen o 1891 The stodles of water
connaction, gaological, mincralagical, sedimentological, and morphological studies OCoEskas
Morlot, Sclemsdl Martal. Mariniteeh, Timous, Boepan, Gams, Goapodarid, Pethoviak - The
netural reserve Skocjanske jame and ils vicinity was listed in 1985 as naturaf and sultural
heritage Ri LMESGCO as the ewxample of the caves ol extrema demenslons and karst
landscape with rich niztory and inlerestng culturak tradition.

GEOLOGY  AND  MORPHOLOGY OF Divasa KAAS (CLASSICAL KARST) AMD
HROCJANSKE JAME

Krae balangs to Outer Dinends making pary of Dinaric carbonate platform, The aldest
rocks of Divadz kras are imestones of miogeosnkline facies of Cretaceoys age. They are
follewed by Paleccone limoztones develssod In miogeosinkene facies, too, Younger Mysch
MoCcks OCCur in ougcosinklira facies ©of Eocene age. The rocks of Lower Crataceous
deveagod  as  bilwreious  knestones  and  dolomiles laterally passing 1o each other
Turonian age is dark grey, compact, bedded mestone alarnaling with mdist limestone.
Senanian, block = gomposed by lower and upper part. @ lower part there are rodist
limasiones and in e upper part grey brown, party fresh water and partly  marnne
rocks, devaloped s unesual depth,

Eeodgoal  investigation evidenced that accessible channelz of Skocjanska jame
developad in Turonign and Senonizn, mostly  thck-bedded limastanes with exception of
Tila jama, built in thin leyered Cretaceous and Faleacens limesianes (Fig. 3).
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Posiona

Hily region o the sast drained by Motranjska Reks i ouill by impannssble Eocens
flysch, The canfact with Palaoscns and lator Gretacoous limestene lias 4.7 km SE fram
Skoojan, The strata are orientad in the Dinane drection (MW - 3E) ard belong to the W
wing af the andzline, of which the entire Trieste - Komen Fateae o2nssts. 0o ing cava tha
strata docline by S -20 5W warda. Tha Jaults run parallasl with thas sh&ts, LUt also aoross
Wem (ME - SW). Tha faults aang the sliding plans are honzontal

According 1o e shape and situaion the coiapse dalines (7ig, 47 weare claasified by |,
Gams (F28EF into four generateas, The batlems of the collpse dalines of the aldost
phasa ara on avaraye alliluda 430 5, =econd and third ghase on 356 m and the voungost
fourth phase an 208 m.

Although the age of zollzpze dalines and poner channeis in Skcniarlaka jiume A Cive ki
kras is not yob absokitely dated we infer by the geomarpholsgical sions o Cuaternary
daveloprrioni. Valay ncision and  woderground  hobcwing waro Wllowsd  secause of
vimatival changes by Tilling up, and maybe teclorcal mavements have influonced tho
cfianges in the undergroand.

Big pemmeability of centact xarst noar Skocjanske jame. the waiume ot the biggest
collapsa doling Sekalak s mare then 6600000 m™, and the Bigoes) hall Martslova Dyoerana
more  than 1.530.000 m™, is oheigusly tha eftes o lavaurabla geaogical sefting and big
erogion 3nd corrazion pewer ol sinkag Aska dver in e conlact @rea.

FY DACLOGY

Aaka gathers the water from more then 350 km®™ of the surfaca, rom it 0% are
inpermeable flysch while the karst backoraund on Snesnik [1727m) aad @ tha area of
Sravensko - Kesanski kras are mat yet precsscly definerd Two kaometers balore tha paaar
under Skacjan approximatively Beka fows through B2 52 80 m deep narrow caryon. 1t s
shargly ot mta plain of Hakwo terace on 400 rmoasl, k2 orign s not yel wel esplained.
T actual Acka ponar tes under 100 m high wak ol Skocjan (425 m) Ancording ta shape
and siluslion il s ralalively young @ on e el and on e right 2f it older filled up
Slegphaads ara Iving. The entrance passagy is narraw ant high devaloped pieng bigger
fisdure tharefora the paszages resch 30 0 80 m. The axis af Shocjanske jame s
prasented by 2.5 km lang underground canyon wich nas no lateszl active water channala.
Thera gre several @nrancaes 1o e dandorground, Bobewocn penar aal Mala doling liss 2rinta
jarra, under the nawral bridge bolwesn Malz ancd Yelika dolina is short passage called
Qkna, i Vellka doling hare are lwo letersl dry passagss, Tomingeva jama and Prunker.
unded preclpicsd  wesl wad in Vetke doline lies on the right above 02 water channe
Schmidlove dvorana, which is connected with RBudrsfova avarang, Syetinaya and Moo jevs
dvorana. Through the last one Reka flows into Harkejey kanal

Unferground continuation of Foka betwasen Skociansks jame and Kaéna jama Is
urknown on the distance of 3.5 kim, bul probably watar [ow avoids the cofapsa daling
Riznik near Oweada Unkeown is aiso the flow bebween Kadne jama aod 30 ken distant
Timaws springs. Reka and other watars flaw feeding the Timaws springs Dy 05 [ 10 om
‘s welocity. In average Azka needs far the way from Skocjanske jame to Tenave springs 9
cays, its underground tricutanas from Fivea barder 2 months aven ab low waters,

Generations of cavers tricd lor more han 150 yaars o reack the undergraund flos
Between Katna jama and Timawd gings fram soiodwnera on the surlace. Tagy sucoedead
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irr 329 m deep Labodnica near Trebdéa only and in o other amosng almost 10010 explered
cavas,

SEDIMEMNTS

In Skacjanske jame buvial sedments as gravel sand, loam and some rubbles and
flowstons are prasarved. In Taminécva Jama and Schmidliova dvarana the Haloocensa 1oam
deposils are presarvad. Croemigovd jama is dad up ponss channei with two aceuwmulation
phasea Fram Younger Pleistocens. Tha rost of the sarme lame deposits are presarvad i
shorter channals. Tiha jarma is fillkd up by spelaatherms aad Muval sediments almast 1o the
roof, Till row the flysch ongin of fluvigl sediments, conaction of sadimants and bath
mophotegical levels to accumulaton temaces in ponor region of sinking stroam and
eonlomporanecus davelopmant of canyon waterchannet and both collapse dones Velks
and Mata dolina were proved. & Skocjanske jame developmant we can distriguish
Holocene and Lale glacisi phases, Wonm phases and Miose Fleistocens phase. O
Pleistocanes ohasea is pravad by sedanents and galeries ramins.

ARCHAECLOGY

T hi ékunjan Cavas used to be a refuge of Paleaithic and Madilve man; Bronze, Iron and
Roman cultures arg alss represented Pateolithic tepls from Gravetticn havo been fourd in
Fofke Spifja, 8 cave in the wall of Velika aoling, Tominéeva dvarana containg MNeokthic
ohjects and remaina from vowlger culiures,

METECHILOGY

Owing to o its particdlar morphoogical strucluiza, tha cave d wanier convertively oodis
dowd, and is through e presvaang paet of e yaar cooler 1an its envirens. The Raka
water 15 always wanmdr than ha aie o L cave Thaerdlord, with o m&or temnperaturg
differances, mist forng aver the watarcoursa, In Veliks deinz and kala dolina the so-callsd
temparatuwra  nvarsian, causing a particular oar circdlaticn and & special flara, Was
abgery e,



Festojna

MPACT OF FUMARN ACTIVITY CN SKICJAMNSKE JAME
Manoréiteva ana Mannicava ama

Cn tha sarfzce sbove the Save a smnl villaoe lizs inhakilans owlivale 1S Bnd, sewege
gystem does rot exist, thus e wasly walers cischarge Svaclly Lo Ihe kasst "he sgyee
ceiling is from 53 ta 83 m thick. I the waar 12292 1he parcclated weier was anaysod
savargl timas in arder to find oot the 2uiual srate,

I Angass durng droaght, we did nos 2uceaad o take tha aamples sard we axplain e
fact 2% small amsanl ol e wasts water, Afler the rainfal i Juae a9 Gotalar the drope
o g piacas develooed nls abundan. Uickles ind.caling @l I wasle wai=rs werp
glreng !y diluvas by the rainiall

In frashly irfiltrated water we have meascred up o §3 mg NO.. | of nitrates, up 1o 5.5
mg FC,™ ' af zaosphates, up o 53 mg E.C“.-:" P and i 1s 16 g SF 0 of chioedes,
The waten hacl e SO0 up 0 B mg Dz |77, and BED did nel swgass 2o 2= 17 The
mossured valuas of she spacilic oleclric conduclivly did nol surpass 700 us om ©, bat the
caaghs water in the soltion cups indicat2d considsrzbly ughesr vaaes - more than 100G
LS um 7 - and at che same time tha fighest values of pitraies (175 mghds ), sulfates
EE ma3eL® 1, chlorices (£ mgCI | '} cortent tagetear with Aigh values of 200 {24
mgide 70 N Sompasizon with IrESI ’1-;l3|'| gEmas ol mlilrsiedd wealar

Tre differzgnce in gaality amonrg 1||r=1 Zsarticulzr trickles was reqgistered (Fig 50
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CONTACT KARST OF BREWI HILLS

Ona of the possise morprological karst classtications s tha wyvigion accoerding 10 g
e marpholagical procoss, Karst velier formed by the influenca of the allogaiic Jkow Coud
e designalad Iy e lerm o1 the contact kasat,

The terrn graws lamiliar i Slovenia on e Clessical kar st where the karst contacts nan
carbonate rocks and marked relicf forms covalapad. The terms s reasonable as zuch karat
eagentially differs from the karst which sorface was tevmad siinout such influence, In the
international karstoiogical  Eterature such forms and phenormana ae treated as karst
influsnced by allegenic flow [Ford & Willams, 1955%),

Coce ke contact karst at dhe fool of Brkim was treated within the Trame of oyl
guomarphologsal theory, Tae goclod o Tidvial relief desalopment should be followad by tha
kerstification when the imgormaable cover was remaved. At 1o karstfication begirming the
superfizial trazmes shortenad and the last rermains of this pra-karstic phase should be the
blind wvalleys. ¥arious forms of the blind velleys were (ater conbibuled [ e chimatica:
changes, Corrosicnally widened snd levelled botioim of the blind valleys and also biggar
plamations spread all over e Dinanc kars: should be the result of the warm clirnats
mostly. Sold periods n the Plgisloceng ascaleraled the incision of the valleya. erosion and
denudation in the waier Basinsg of the saperfizial rivars. Garresion cagacity of the sinking
streams shows affected ke forms and dissnsions of tha BiOd yvalleys and 3 depends
massy an the aggrassivity and guantity of the akagenic rvers.

GEOLOSGICAL AND HYDROLOGICAL PRGFERTIES OF THEE TREATED AREA

Brkiri Hille &ra buodt by flycch nan-carbonate rachke of the Eocene age Sonsising of becls
vl marl, non carbonate sandstenegs and conglomerates. Flysch rocke buld erosienally
dizsectad hils which montact the karst plain an the south western o, Thig ong is buill by
Paleacsng and Cretacesus [imestones deping stooply 2olow the flysch. Tha oontact of
flyson Bills and wnestones is 20 km long.

From Liysch lels Lo W9 Dorder lnestonzs 7 saparziad siking streams o, drairmng
altzgether 22,2 k™ af tha lysch area, Water basing of tha soking streams vary from 0.5
krn™ 1o the biggest 132 k2

The broocks sink in the akitedes between 400 1w 510 m asl Some ponors contnue in
the accessible caves anding by the siphons of captures water in e altitudes Setweesn
7010 430 m The deapasl cave is 50 m deap, and the lopgest it § km kang.

Tharg ara mora than hundred vadpoas caves in the karst pigin and in oie sava only the
waler sould Be reached at 350 m of the altituds

Water tracing showen the diversion of e sinking streams wates te three groups of
springs. The lawest are alang the coasl in he Kyvarngr Bay and the mghest are e Bidana
springs at Fom asl
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MORFHOLOGICAL PROFERTIES OF THE CONTACT #ARET

Charactarislical forms of tha Brkini contact karst are blind valeys sith corosionslly
wigened battom. & charactenislic axample of such valley is Cdolina Bind wallay.

The bind valley was formed by e Sinking stream draining 4.3 km2 large water basin,
The average discharge of the brook is aboot 135 1% bot ozscilations due 10 preciutation
fogime are frequent The tloods are rare and raach the rarow belt aiong the Drook anly.
Pariocical watlar hardnass measurements indficated 111 mg of dissolved carbonates
criggiratirgg from the Myvssh marls.

Cloze to tha frook’s passage {o the limestones the narrow fluvial valley widens. A
walley, 1 km lang and 300 m wide, davalopad on the limezones. Cloae 1o the contact it is-
130 m deep and on the southern end it is despenad into tha karst plan foe 80 m

Tho vagoy's bottom s caverad oy the sediments, gravels and sands. Flaad plain is cut
Iy sarma younger, up Lo 25 m deap alluwal panors and sinkboies and riverbed of tha broak,
sinking in the final part af tha valikay, In the sokloes and o the rverbed the racks are
expased having e relief below the sadments ranging up o 20 M,

During e normal water level e Drock snks in the rivarbad ammadiataly aler he
passage o the Imestoncs, durng higher water leves i flows into 117 m deep pondd cave
compozed by polhoies and shorter channale, The cave 5 oazically phreatic with strorg
races al vadosa transformation. 11 ends By e siphon of caaght water on 370 m 251 {Fig.
).

Beside some blind valleys where the brooks sink there are some fossd biind waleys with
carrasionally widened boftom without existing brook. it was eithar caglured Ly Other Drook
pr the Brook formed clearly separated shorter bind walley with corrdsionally  widenad
Dottom, as is il lhe case with Ratiska dama Blind valley {Fig. 7).

The Matarska podole 13 20 km oaong znrl 2-5 ke owide, Lowdrad surlace =2 not a
base-levalled plain, orass sectiors indizate that the sottom, disseminated by tha dolnes, is
inclined southwestwards. In the longitudingl section the lowerad surface gantly raisas Indm
abaui 480 m on NW 1o 350 m on 2E side. The lowered surface continues towards BE but
fram the highesl point oear M@ blind vailay Brdansks dona b lowers on the distance of 2
B Tor 200 e

The ¢aomerphalogical sketch of the entire contact indica1es a cerlain diversity of the
forms of tha brooks flowing from the flysch,

Tha first sinking sweams in & sems fow Lo e border limeatanes A the allitudes akout
SO0 Nt in the kowesl, KW part o1 e fowared surlace. Thesa brooks, for instance the brook
Krvayl potok have deeply oyt riverbeds in flysoh bor did Aot torm the Dind @alley an the
limostarie. I sirds in bis pwn riverbacd an the avelled suriace (Figs. 8, 8).

Mosl of the brooks namely develaped blind valleys with carrogionatly wigened bottom.
The batims of fhese wvalays are sifuated between 940 o S10 m. As the vaBays arg
invised in vhe border of e karst, upliiled owards SE, the blind walleys lying more 1o the
sputh ara deepes, Tho lirst Socponad bind valley 13 <ol 1or 53 m only while the despasi is
the last one. deeponed into Sorder limastonas for 250 m and L5 bottom lies 120 m below
the bettom o the lowared surface.
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COMCLUSIONS

The Erkit series ol find valeys with corrogignaly widenad bottems with itg situatian
alang the karst olain, upraised Iowered suriace and some reliaf [orms ofler enowgh data (o
indireztly  classify 1he saquence o1 the mormhological events and dominant tactors which
ware decigive for the formedion of the actuzl relial forms.

The fgrmer shape song the puaors on the boedor of impermeabla ebis was karst
corrosiorat plain Tne water fiowing on i had mades: gradient In karst and was capabla o
the aplanation af the surface ordy,

Thiz lowaring of he pigzomatic level in the karst enabled the davelopmant of the relict
deprassions alony the ponors. Thoe deepening and the contamporaneous widaning ol he
yalays  Fallowad 1he lowering ¢l ke kasst waler 1o the alitudes poout SO0 mo Bad
aermaahility of the karst causad the aopositlon of the sediments & front of ponors and the
denosits affected the oansticn and corosian of the bottam ol the blind valleys, The
sedimentation was extromely ntensive i the cold perods of the Quatarnary and these
oeoosits aro preserved on the Lottom of mast of the blind valleys.

The blind walleys saried o cuwl mie e corresional plain with small ransverse and
langituding! gradgiznt as in the canlrary case the Auwial valbeys should develap in theme
They should be preserved on karst as dry valleys, The lowared swTace is without such
dry vadays it is dissected by solution dalires and oy 2ome digoer collapsa dohnds anly.

The corrosenal plains aieng e ponors wero antirely controlled by the piezometric laval
this is why Lhey are o e gorthemn gait shgnlly despened Into the lowered suriace. while
1 the SE part this incision is for 553 m. Sleenger tectonic updil in the SE padt upraised the
wvwerad  surface abaye tne impermeaids flysch part and dus oo stronger uplift
wicemparakle iosal Blind vaileys devetapad these,

N acual conditions the karst water table stays deep upder the aliituda of the blind
valley boitoms. The bolorrss ol 118 Dind valleys are out of reach of the floods of tha
ginkang streanz & hom of ponors agd e gradienl in the karst s 5¢ big that the oid
dapasins from the surfrea are washad ofTind the karst by e suliasion orsessns,
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THE S3¥ALL SCALE SURFACE EARST AND SOLUTION IMITINES
AT THE NORTTIEASTER BORINCR OF FLANINSKO MOLIE

S mAaLr Y

Singa thie wii3E's rmannaeraphy Das Reocslphinoemes: (005 the aplnfun Lhat
1he warst celiel is ig o way celic Tevisl, deformed by lieest shaping has Sominated.
The "ast Jevades rescarch al] owves the saarld hies shaken a lol e confidenes to L
sdens, Uz, an experimendal polregen Was emcied nese the northopstern border of te
Tiwnizisker pulje, whcre goclogieal, sprioniogioal and peomrphelndicsl bvestigalions
gre o oeoncse. Wee Intter dreresUipativos encompdgs Dol ibe gapccal rellef shaoing
s well as Lke =mail phenopmas, solobon daliaes espeoiatls. This papes (5 an essay
W proacnl the test Tesults of the geompephalngics]l resewpvch, peeriding s prelinu-
nary :nfesmalion ke Lhan o swever of Lhe final eosnclusicns,

Tho pressnt papes edcwcipaases the general relict morphology, and e spalial
disleibuitioe of dallnes, &2 the preper dolines shaping, The discuseinn possible s
afdded to reery chapler, whilst the goidselioes fo furlber Tesearch are collected in the
Timal chazler.

The vesesych ates waz pianned in =uch g oway thot it cncompazses the swuclae
abuwrer the minst impoctant oaeflaw caves ol Lhe Maodasko pelje (Togemdel Rpd ®AY-
dera Zwmct, ood covers e conmet octsoen rtbnlegicntiy guite different Tower ood
pper Crelacemis Limestomog, The area is ane of lbe mest spelealgficaliy sludied (o
Slavenia 1L Gams, 1%, F. Sudsercdid, 3 Fue, 18970 B Lospodariid,
13wy wod it ellere sinple poeathilities te compare genlagianl, gramoepholegiocnd wnd
spelecinglesl findings

At flrze m detailed pealegical map an The scyle 105000 (. SRr, THEE =as
done and same ourphomelcical aoalyses perlocamcd. The fast shawrd in soveral wiars
lbek [Juwvial elevents in 1he prosent cellef mar net be expected. S, Lhe Iullewing
EemnioTplalopivae! mappmng was designed inon (exible wal, lbe logend being wet
lMxed in Zocwincd. I wias nrieccsd Do peazoeley 8and Teslopraphy, BWsding the ao-
sy, Special concerh wWas gived 1o the dolinos, In 150 mowhde seeipe, direeted paral-
el te the dip weas destinaied o0 deliiled stucdies of dolines sod 20 of (hem wers
wmeasured i o spscial wayr F. Sudteraid, LN A ooppubty FTOREFATI PEcK WAS
Gavelaped Le process e fIeld dzte Fitered doline skepe; its walueme, the dircolion
and e woouns of the delne surace slape ain Be compoied. To skeh & Way omo
rizn cisomguisk which semdprafiles we ool biased sed pumeskcel faxnnamy npgratlans
cig Beexeculed wpom Llien,

The fleld oreks ptarted 1n 13H0 bring concluded io 190% in genecal lines. The
thermotirnl wiork, inctoding develupnenl of compuier sofiware laated v oo the ond
ul 1AEs,

DOLINES DIETRIBUTION

All the dovoes in Hhe studies amoR wore mepped oo lhe scale 13000, The mb-

lapae uned were rxriudoed feem furlieer sroceediog? and no clazgifiontion amng the
presyraably snluticn voes woy done, Tho whgle termtacy covers .97 kan® 25 hied
being wlfected by collupsing, Tals share 5 amitted in lhe [uriher dizcwscion, The
Lutel vuribes of mapreed solution delioes is BLE0 and the orerall demsity ix BR0H do-
Linrgdiem®, The densily varies will ixtholegy smil 2122 dolines'km® were egiailiabed
it lower poeloceouy Inestones, =hile the density 3545 dolios/lun™ holts for upper
seetacesus. The rormber of Anlimee centres oy counted it clEeles of the averapge doline
tnfhzenee: arca. The riouph oounl daks #eece amoothed by 2 oconical filler aod B ocon-
linwews fdensily] planpe was cemputed (Fue 10

Ta rheck tao relatipns wewacds e coprosten, shatfts all the Enown caves of ke
Litsd io W mren were procezged Inotns seme wey, The toelul number ol hens is 70,
the grernge gonsity helng U39 shaltsikn? (Fig. 103). These dala were relaten to doline
data, obtainine corcelabion ¢ = 043577 (9,1 e glgnilicanes lewel),

Anciher gueslion bownd o Lbe doline demgily 15 perecntage of “suclace, affecled
Ly duliges. During modorway eonstruction woacls n great dead ol the ares 983 sur-
woped om uae argle 1 1HHL “Uhese dula were used 0 compule 1he precpgs share nf
lhe offpcled area. The average is 05 0%, ranging from 205%0 to B0 %' coleolaled
g 10 (MO0 st giena,

oorne  hagle statlstles aneeerring distribution of dolines wese periormad, The
guirdrat statistic showed thot ihe auil b¥polbesis of eandom distribution may be ce-
ceived al 3% pipnidicance Level, Bt 1t moagt be rejeeted nt 140 level

The peavest meighbeur pnalysia yclded: B — 1,02970 doc tolal). M= 124500 |fer
Ipwne cretoecoug), and TLo= 18007 ([or vpper erelaceousy al Owe 01" sigoilicance
Fewel, The Dhanoelly s Segrecilon ig ndd copgidered sdigewsalon 10 Slowcre foxb).

o



'he tmmoedlnte nephbours peoce determined by constroesing apmemetrals awuong
oed by duliies, The dawecame srunber of oeighboars js 591 NE'.-'I."EI.L"IIL'[_L'E& it siven mint
Irmpiy Lthad the ayzangemenr jg Leagonnl, B5 &nF quad-anpolay patiern being nol
reclangniar tan, produres the sume offoet, A sicde o coee are chars ermipgaced th Uha
willers then, @md jusl chus ellecl s very cisotion Lo Ol i,

The IT. Mce Conaell ond J. 2. Hora™ s 40992 oethod was used Lo, The
regylive DEnanical dlstribitinn fing the Dean the acuar? count dxla, 7t eane, thel e
anerren distrithotion of delines on oweer iiod wpper eectaceous Timestones Jdid nnt
allecl the amlizlice, Taoobiably due e pecper ponperlions ol she bolh populations,
If e paay swpialn the negative bmomial dsivibution o suel cieeomelxooes ol wid,
it geoms Shal the best interprctubion s that Lhe bakic A'stribation 15 te Poissen age,
et ile paramest iz aamond disleitbuled  Such ocsses e very olen o ove pdnernll-
satinn F:‘.q-'li‘i.:ﬂ distezbhations and 1t mesns that the danpe distriovtieon follows o ety
gerwril peclogival slevclove, i & Lny Draclocaliee.

The previoud siaziabical findinge cup be swomRrelzed jin & Tew Penkmal conelusion.
LDiplinees appeat mime frequently om the thickiy stentified, pure mirmsic npper eecta-
vesus limestones, rather (lan on partly dolomnillized  lower oretececus  lieeaslaonaes,
heing aorewrhere (hinly strazified or ever LBzpipaled. Oz the azher hand Lxlharegy
does nnn enntrel thr peiiern of epatial cisbrchution, @vich sgpears e be paverned by
ebmactweal Laclioas.

Ol MRS SHADITNG

The cdolines cobkiieced o0 this choplor ace penerally named aslutlon delines,
hnt Louia exaregsian juel Limplies sdcil 2 Fenecly, "Which cenins in several wavs skl
eniemane. The usual dehme morphmeatey orncks proved aag 10 e very affeclive
IF, SpElersid, L1805, aeplher. mmove psooral acseess has been desizned n e,
Tweenty doltes i the experinental pelygon weote eeaswred o LWs wax brioging
abuvit B momber of intoresting dete. Anyway. In LAlE paper ooly tao of Them ae
pecsentesd, i prder 1 show Lhe madnad. cotasr ther boosoact o dasrussian about $hesr
tamnaliog,

LDahine LY T3 15 an exancple of a sAmgle dollne, In e geoend plane (FLE 200
Lhiree cpmeeitloical sehnes con be peroelved. (o e ootermanst cho slopes o noc wory
eenifleally orienled, ol ikey appareol)y ey Lo Iollow sopse stzaclaral lieeew, The
allect horomes ™ot cident on Lhg FlE 2 whese the psaplesles annpcst the piiatc
rin egaal slope direclivn. Fip. 30 siows Lhat ike inclicstion of the slope is relatively
eonile o bnld aces

Tie middic aroa je mhargeterized by conlviral slope arjealgtilm gnd AXreRes
itk pradicne The absolute gradicne reaxirem 5 0 Lhe souchwester gquadrant
prafably des o Lhe combites] dip o angie wod dreobabion o locl shaddew] ellecl

The: eaotral zone (9 tongl i sl scate, but s 1L s just the tep af e sadimenl
Lidl il is of fo [eclbeer inboraest.

Gy e waslern slope ol Lthe doline sharp chaagernents af ke slape direction
were deteeted, Those nes of digeondinsily {in Le peatheaalizal gerse) wers ames
gutberes. Sudures ace found is Al the mersereed dolives snd ey nosaccrhy follos:
tneal sirwetuval directions. Furlher study of Lhe groper sumwrss mcatling is Lo coirse.
ulluding themd 1o bo conmorosl il e mdater yoida

The ditection of the maxitnoem giope devilne more or Iesa Trome fhe ideatl, eoT-
trical clirecticys, Qo the Fig. 3 the wmcunls o devialion (ocdinetey ave platted esenst
e uetoal Gircetion (shectssal. The [Eurative peints ave clusleced ear Wo very
tHscinet direclions, &= M2 oo 1709, the drvaablens beang maximal chere e 10 means
that thede Aiveclivons are very dormidnanl, sxlendiog ke iofleence pusie Cur acoond.
This ~ffect is common o /1 eazurad dolines ewclidiog ke ozsst couplicptsd ones)
and is well related o dinerie stroeoral deeections, (Toe sclecoal pallecn of the
clustors g indjuced bF scaoaing and hes aollkdine 40 e antn the foino ahapel,

On lhe elher baod o sl fsnlated ehestor 15 90 the westeen direslion. This Deiog
the dip direclion, i Sy easy Lo explain it by the stopr instahllidy, mdnecd Inozugeh
& . '

The meenlioned devialichs may ke tmansformed ta casir msirses and the e
laticn of any oot 1o the daline, @il the jdeal shape s obtaine) Havizg oo pooper
rarecietee, Lhe walue 000 was arbilrarely deeded 1o bo ihe tresheld betaeen
proper and bBigged doline shape, S Lhe secmepeoliles, cormpused ceer proper sinpe
reflons orly are inforrartianaliy walughle The colreldtion pled of the daline is shown
v the Fig R, A& altoplified wecsion il i s Fie 205, where oge eey ses Thal aody
w srmall part OF ghe dotine b8 epuler smeagh oo abtain propey sorMprodiice. Some of
thmp zre wwn on ek dddes of the spema Flgwe

IL was Tuundd that the lrss thmoe hatmnnics 91 a0y serépmlile corliin oot Lhak
23 %e of the 40is] senciprolile vocionee and in minst cgees 1% Y% oo, Thus, che foarth
bRPOnnic may be amitted wilboot inporlusl lose of informaton, The §lrst thiee may
be tplerpreted ss components of voctors In threediloensional space and the cosines
of Lho mirtua] angles ace ormesores of correlarnm aimallacibs), Any geonsetricai shape
entisfaciorily ropresentcd by the Mval shiee hatouorios con he treated It the some



way. S, the throe meast penal daliae mnds shapra oo, semisnissidal sud guucier-
sipuEoidal potaticonul Diklies: were exprassed jn she sope winy, Tha nartmonmrs vortors
ware ToTmalzed and B oglane, pespendlcslay toothe regullaal delized T, W Aoy
sorpipsulile repregenlant wreotor tramslizcoes e U % ploae o i point Une dsstoners
ArnOng haee ot i RDEZoximative nehaigirgs <7 the ginnilariiy,

Any semvinmadile in Lhe deline @an he eooaneed sndl Beie cepreseecslive poinde
in the TL %V plaoe [orme a alised ceeee o, 4k, Aslesuslks cenresent o threr szan-
dacd skepes Al ilie Fewwy lice wbhe jroper zemopesfilas, Though they Le in twn
differont parls of e delne Lhey are guite smllar, anlle gl e cesl aee sitwalaedl
in wariuus laves o the T, ¥ plane.

Tlie proper gedzuoliles differ fram the starcdard ones a0 ke oand 2 s a0 sign
that wp-tn-date fermalizaliveg of b dolines glaping Lisg ol bess oeery elleclive.
The prepsc semipreliles copress again the thees wecll ondayn conecntricsd sHCiprs,
pErri lling 2oime foee ipsickl inbe the wery geomelrical relations.

Tle deline LY 0 1= much mere compiiealsd, bul mere represcnlassee ko Tl
groamd plane and sdditicngl omps (Fig S50 oespress several Dol ol oedss lernoiygl
Anvway, Tig 0 skows that the influonce arcas of fool ar L oand 3 zes 2ol Logically
situgled, This may be an ollesl ol quite acbilioey srganiertion of 1he cenleal, Tnaisr
patt nf the dAnline, or josl 3o eflect &F lhe carpputalive algackyim. Anyway. the foras
nr. 2 iz ol duubiul ued 5 bedrack BeTricy separates 1E fram e olbers.

The zame @xunoeizal proceduces as belove were perfoormned. Btois antb surprise
thiat he semapoalile=, ronnlng sver s Toci Jdictler & lol Lrooy ashors, Bead 2l is oo liklle
unexgected, that Lthe rest of thern &re pracbwer Y the saeme as Lo Lhe Zavmer doline.
I4 givea & hope chal lbe proper semiprolile basie shepes are fow an g 11at ol
factlitabe: o Iet the forener atpdies, Olher gropsclies ol the doline are vsitle pn S
Figi & wod o Lurllzer eommant 15 neaded.
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Elo, 8 Morholsgical sketch of the Qdoling biid vallay

Legera: 1. surfeea an Pyseh, 20 lkicg valley setiom - dle: cerrasan wideacd sur‘aca coverad witk sediments on
imagtore, 3 surlace on limestone. 8. Matareko podeje karsd a0 whh soluhone: gelings as domirant
frem, b eorfeee Wiy doginenl corecal fBllis, 4, watorsiea, 4. contest Flysch - Imeetzne, 6. brooees with
pznors and prnoe caves, F.oslope of Blind veday B sope ‘ormad aleng e Hhelzgoat zontact 2 panor
wleaphead, 100 oiuvicl @zllnes ard sinkholes, 1 soltisnzl celines |, 12, sdpges of allvizl terraces n lhe

ocettom of bima valley, 13, canical Hil.

]
i
|

|




Fig. 7. Marhoiodical skalch of the Radidka danz valey

Legard: = #anises on dlyecs, 2 carface o limestora- Gracine, 3. lyneszong swiece ol Matareae sodolje 4
Botromr ob lezul bling valbey, B sedlipents 11 ihe battame of Glind wabays, 8. watershad, 7. cantoa: lyech
- lreesbana, B sracke witk anoes and pooci gaded, 8 oalaps botveen Saging and Matarsko Bodete. 10.
sloza Formiss along the i=legcel contas:, 11 3ind valey of Zavrje ook, 18 kllad wallew of Aatiéka
dara, 15 porar stcopheac 16, doy walley af Zawaja. i3 woll i3 1he popar steephcad 16. callapes saline,

7. puinionw ol 1B ahvies sinkhala, 1. sdges o altevia! larrecss i 1he Dogom of Bled waley, 200
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Fig. 8. Geomarphalagical skatoch of the contach karst at the foot of BrkiniBatwaen Brkini
hills and corosion plain Matarska podolie is narrow belt of higher relef foemed in

Imestones.
Lep=nd. 1. Braak wilk siikhzlc,2. watesshed 30 blnd wallcy, #. foosil blind weldoy 5. dlyech 4. crgss seation cear
blng wvelays




Fig. 9: Cross zections over the catchment areas ol 2 sinking straams o0 flysch. Diind
walleya of the sinking strearns ancd tha borlom ol Matarska padal@. Bind valeys: A

Odalirna, B Jozerdna. © Radiska dana, O Brdanska dana
Lagand; 1, Enestong, 2 1yscn
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