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MORFOLOGIA A GENEZA KLESAJUCICH CASTI
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P. Bella, J. Tulis: Morphology and genesis of the inclined parts of the Dobsina Ice Cave, Slovakia

Abstract: The Dobsina Ice Cave is one of the world’s best-known ice caves. Morphologically,
it consists of two different parts. Its upper parts represent horizontal passages and halls that are
integrated segments of the largest IV*" evolution level (Late Pliocene) of the Stratena Cave System
featured by wide flat-roofed passages (resulted from the alluviation of looped cave parts). The lower
parts of the Dobsina Ice Cave are formed by voluminous sack-like cavity, mostly filled with ice, and
inclined passages and halls. But their origin of has not been clearly explained. According to older
studies, the sack-like cavity is a result of the collapse of bedrock floor between horizontal passages
of cave levels. However, solution ceiling pockets and inward-sloping smooth facets preserved in
its eastern edge refer that this cavity did not developed only by the collapse itself. Moreover, small
segments of horizontal passages in the lower parts of the cave do not represent sufficient evidence
for the occurrence of lower-lying cave levels. Compared to the IV evolution level, the lower-lying
cave levels are substantially less pronounced to less obvious, mostly in the inflow part of the cave
system including the Dobsina Ice Cave. Therefore, the studied inclined parts of the Dobsina Ice
Cave with solution morphologies are probably remnants of primary phreatic conduits, later enlarged
and remodelled. Original inclined and subhorizontal solution phreatic conduits and cavities were
interconnected into one larger cavity due to the collapse of bedrock floors and partitions. Narrower
inclined to steep conduits in the non-glaciated part of the cave probably represent undercaptures
originated in response to the later base-level lowering.

Key words: karst geomorphology, cave morphology, speleogenesis, flat-roofed cave level, sack-like
cavity, phreatic loop, undercapture passage, breakdown, Stratena Cave System, Slovak Paradise,
Western Carpathians

UvOoD

Zo speleoklimatického hladiska je nevyhnutnou podmienkou zaladnenia statickych,
resp. staticko-dynamickych jaskyn vrecovity tvar podzemnych priestorov s hornym
otvorom na povrch, cez ktory chladny vzduch prenika a klesa do niz$ie polozenych casti
podzemia. Medzi najtypickejsie priklady takychto trvale zaladnenych jaskyn na svete
patri Dobsinska l'adova jaskyna, ktora je narodnou prirodnou pamiatkou, ako aj suc¢astou
svetového prirodného dediCstva. V tomto prispevku sa zaoberame problematikou vzniku
jej klesajucich Casti, ktoré su v prevaznej miere vyplnené ladom. V kontexte s hlavnymi
morfogenetickymi znakmi a zakladnou rekonstrukciou vyvoja systému Stratenskej jaskyne
predkladame novsi pohl'ad na genézu zal'adneného priestoru tejto unikatnej jaskyne.



ZAKLADNE UDAJE A PROBLEMATIKA VYSKUMU

Dobsinska l'adova jaskyna je vytvorena v strednotriasovych svetlych steinalmskych
a wettersteinskych vapencoch stratenského prikrovu silicika (Novotny a Tulis, 2000,
2002). Dosahuje dizku 1 483 m a vertikalne rozpitie 75 m. Z hladiska vyvoja je su¢astou
systému Stratenskej jaskyne, ktory meria vyse 23,6 km a je tretou najdlhSou jaskynou na
Slovensku.

Horné nezaladnené ¢asti Dobsinskej l'adovej jaskyne v nadmorskej vyske okolo 945 m
tvoria prevazne horizontalne ovalne chodby so stropnymi korytami, zarovnanymi strop-
mi a zachovanymi alochtonnymi rie¢nymi sedimentmi (Novotny a Tulis, 2002). Zahriiuju
Kvapl'ovt sieni a pril'ahlé ¢asti nezaladnenej ¢asti jaskyne, ako aj povodné priestory v trov-
ni dnesnej Malej siene, Vel'kej siene a Zrteného domu (vyvojové stadium ,,A Dobsinske;j
ladovej jaskyne podla Droppu, 1957, 1960). Vyskovou polohou prisluchaja rozsiahlej IV.
vyvojovej urovni Stratenskej jaskyne (oznacenej podla Tulisa a Novotného, 1989; obr. 1),
ktoru v tejto Casti podzemia planiny Duca vytvorili ponorné vody Hnilca koncom tretohdr
vo vrchnom pliocéne (Jakal, 1971; Tulis a Novotny, 1989; Novotny, 1992, 1993; Novotny
a Tulis, 2002, 2005; Pruner et al., 2002). Droppa (1980) predpoklada, ze tato jaskynna
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and Tulis, 2005)



uroven vznikla uz v strednom pliocéne. Vek pochovania kremitého Strku v hornej Casti
Dobsinskej ladovej jaskyne je 3,03+£0,4 mil. rokov potvrdzuje, Ze uroveil bola vytvorena
najneskor vo vrchnom pliocéne (Bella et al., 2014).

Juznu cast’ Dobsinskej l'adovej jaskyne tvori priestranna dutina s podlahou klesajucim
pod uhlom 30° az 40° na juh do hibky 70 m (Droppa, 1960, 1980; obr. 2). Jej objem je viac
ako 140 000 m* (Novotny a Tulis, 2002, 2005). Lad miestami siaha az po skalny strop
tejto dutiny, ¢im sa &leni na Malt a Vel’ku siefi, Ruffinyho koridor a Prizemie. Ciastoéne
zaladneny je Zruteny dom, ktorého okraj zasahuje pod prepadlisko Duca. Objem ladove;j
vyplne v jaskyni je viac ako 110 000 m* (Tulis a Novotny, 1995; Novotny a Tulis, 1996).
Morfologiu stropu Malej a Velkej siene podmieiiuje antiklindlny ohyb vapencov (os
antiklinaly vedie liniou Velka sien — Zruteny dém) prestupeny viacerymi tektonickymi
poruchami (Novotny a Tulis, 1999, 2000). Pévodné tvary kordznej, resp. korézno-erozne;j
modelacie s zvdcsa remodelované skalnym ritenim a mrazovym zvetravanim.

Hlavna zaladnena dutina jaskyne udajne vznikla preborenim skalnych podlah medzi
horizontalnymi chodbami, ktoré vytvoril ponorny tok Hnilca v niekol'kych vyvojovych
urovniach (Droppa, 1957, 1960, 1980; Jakal, 1971). V nezaladnenej Casti jaskyne st na
podlahe urovne tiahnucej sa vo vyske okolo 945 m viaceré prepadliska (v Kvaplovej
a Bielej sieni), ktoré svedcia o existencii nizsich vyvojovych Grovni, najmé II1. vyvojovej
urovne vo vyske 925 — 912 m n. m. (Tulis a Novotny, 1989; Novotny a Tulis, 2002, 2005).
Horizontalna ovalna chodba rie¢neho pévodu vo vyske 890 m n. m. v Kvaplovej pivnici
(vyvojové stadium ,,B“ Dobsinskej l'adovej jaskyne podla Droppu, 1957, 1960) vyskovou
polohou zodpoveda II. vyvojovej tirovni jaskynného systému Stratenskej jaskyne (pozri
Tulis a Novotny, 1989). O jaskynnej urovni medzi hornymi a spodnymi ¢astami Dobsinskej
ladovej jaskyne (v priestore terajSicho Prizemia) uvazoval uz Jakal (1971).

Korézne Sikmé facety (pozri Lange, 1963; Kempe et al., 1975 a dalsi) a freaticka
morfologia skalnej steny Ruffinyho koridoru vsak poukazuju, Ze spodné Casti Dobsinskej
ladovej jaskyne (v sucasnosti prevazne zaladnené) nevznikli iba rutenim skalnych podlah
medzi vyvojovymi troviiami, ale miestami ide o zvysky povodnych klesajticich freatickych
dutin vytvorenych najmi pozdiz medzivrstvovych ploch strednotriasovych vapencov
(Bella, 2012). Podobne Droppa (1960) podotyka, Ze ritenie “pomahali rirovité kanaly”
spajajuce chodby hornej a dolnej Grovne (z nich sa zachovala ¢ast’ kanala v skalnej stene
za Ruzovou zahradou). Ovalne freatické tvary chodieb a kanalov, nezmenené mrazovym
zvetravanim, sa zachovali aj v Kvaplovej pivnici a na severovychodnom okraji Suchého
domu (Droppa, 1957, 1960). Z nezaladnej Kvaplovej siene, leziacej na hornej vyvojovej
trovni, klesa priepast’ Dvojity ponor do hibky 26 m (1. ponor) a 39 m (2. ponor), Dvojita
priepast’ do hibky 6 m (Novotny a Tulis, 2002).

Priestorovil poziciu tychto klesajticich usekov voci hlavnej vyvojovej tirovni, ako aj
spdsob ich vytvarania treba interpretovat’ v suvislosti s celkovym vyvojom rozsiahleho
systému Stratenskej jaskyne, ktory sa tiahne podzemim planiny Duca, zvdc¢Sa na pravom
strane doliny Hnilca (v useku medzi osadou Dobsinska Cadova Jaskyiia a obcou Stratena).

MORFOLOGIA A PRIESTOROVA DISPOZICIA HLAVNYCH
MORFOGENETICKYCH CASTi SYSTEMU STRATENSKEJ JASKYNE

V Stratenskej jaskyni Kuchari¢ et al. (1980) vyc€lenili Sest’ vyvojovych trovni, Tulis
a Novotny (1989) pét’ urovni a dva horizonty (pozri tiez Novotny a Tulis, 2005; obr. 1).
Jaskynné urovne sa vytvarali poCas dlhodobejSej stabilizacie erdznej bazy. Vyvojové
horizonty su vytvorené v menSom rozsahu, morfologicky st menej vyrazné, vytvorili sa
pocas kratSieho prerusenia tektonického zdvihu.
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Fig. 2. A — simplified longitudinal section of the glaciated part of the Dob$ina Ice Cave, the collapse
doline and Duca Cave (Droppa, 1957); B — side projection of the Dobsina Ice Cave, the collapse
doline and Duca Cave, and the adjacent part of the Stratena Cave (Tulis and Novotny, 1989 —updated
after Novotny and Tulis, 2002; Tulis and Novotny, 2020).



Najvyraznejsia [V. vyvojova uroven systému Stratenskej jaskyne lezi vo vyske
930 — 950 m n. m., tiahne sa od hornych ¢asti Dobsinskej l'adovej jaskyne cez spodnu cast’
jaskyne Duca do Stratenskej jaskyne. Jej chodby st pozoruhodné Sirokym zarovnanym
stropom a vyraznymi bo¢nymi korytami (obr. 3). Chodby hnileckého koridoru st v priecnom
reze podstatne Sirsie ako vyssie (Siroké do 46 m a vysoké do 18,7 m), vytvarali sa prevazne
boénou erdziou. V pozdiznom profile je sklon stropov minimalny —iba 3 %o (Tulis a Novotny,
1989; Novotny, 1992, 1993). Vzhl'adom na prisluchajuce useky terajsieho dna doliny Hnilca
su priestory tejto vyvojovej urovne v Dobsinskej l'adovej jaskyni v relativnej vyske 105 m,
na vychodnom okraji Stratenskej jaskyne v relativnej vyske 125 m.

Obr. 3. Chodba hlavnej IV. vyvojovej Grovne so zarovnanym stropom, Stratenska jaskymna. Foto:
F. Mihal

Fig. 3. Passage of the main IV evolution level with a flat ceiling (flat-roofed passage), Stratena Cave.
Photo: F. Mihal

Podlaha chodby IV. vyvojovej trovne s vyraznym zarovhanym stropom je miestami
nadol ,,zubovito® prehibena (zarovnany strop morfologicky kontrastuje v nepravidelnou
podlahou, pripomina tvar pily s nadol vy¢nievajiicimi zubami), pravdepodobne v usekoch
prvotnych, nadol ohnutych freatickych kolenovitych ohybov. Na inych miestach z podlahy
nadol vedu §ikmé kanaly ¢i Spiralovité a studnovité priepasti, ktoré st v dolnych Castiach
zvicsa vyplnené sedimentmi. Vo vztahu k morfolégii celého jaskynného systému Tulis
a Novotny (1989) uvadzaju, ze urovne a horizonty st navzijom prepojené pocetnymi
spojovacimi chodbami a priepastami.

REKONSTRUKCIA VYVOJA
HLAVNEJ UROVNE SYSTEMU STRATENSKEJ JASKYNE
A NIZSIE POLOZENYCH SIKMYCH CHODIEB

IV. vyvojova trovei, miestami charakteristicka ,,pilovitym* tvarom pozdizneho pro-
filu (so zarovnanym stropom a podlahovymi zubovitymi vyhlbeninami), sa vytvorila na-
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sledkom paragenetickej erozie stropu odspodu nahor v nadvéznosti na dlhodobo trvaji-
cu sedimentaciu alochtonnych fluvialnych sedimentov v spodnych ohyboch freatickych
sluckovitych chodieb a naslednej postparagenetickej postrannej erézie stropu (v kontexte
paragenetického a postparagenetického vyvoja jaskyn podla Pasiniho, 1967, 1975, 2012;
obr. 4). Poc¢as paragenetického vyvoja piezometricky povrch podzemnych vod siahal nad
horné okraje sluckovitych chodieb a do jaskyne sa dlhodobo transportovali alochtonne
fluvidlne sedimenty. Postupujucou paraganetickou modelaciou stropu sa povodne sluc-
kovité chodby kompletne remodelovali a pretvorili na subhorizontalnu chodbu so strop-
nym korytom a skalnymi podlahovymi ,postslu¢kovitymi” vyhibeninami vyplnenymi
naplavenymi sedimentmi. Nakoniec pozdizne zrovnavany stropny kanal dosiahol vyskova
poziciu piezometrického povrchu. V ¢ase vypliiovania drenaznych ciest alochtonnymi fluvial-
nymi sedimentmi sa miestami medzi hornymi okrajmi zaplnenych sluckovitych chodieb
vytvorili prepojovacie kanaly zv. bypass tubes, resp. passages (Ford, 1965, 2000; Renault,
1968; Ford and Ewers, 1978). Ked’Ze piezometricky povrch podzemnych vod zostal dlhy
¢as v rovnakej (nezmenenej) vyskovej pozicii, stropné koryto sa postranne rozsirilo do po-
doby zarovnaného stropu (pozri Pasini, 2012; obr. 4). Postparageneticky zarovnany strop
je jednym zo zakladnych typov zarovnanych stropov v jaskyniach (Bella, 2003, 2005).

Po znizeni lokalnej er6znej bazy na povrchu a s tym suvisiaceho poklesu piezomet-
rického povrchu podzemnych vod sa z uroviiovej chodby alochténne sedimenty zacali
vyplavovat. Odtokovymi vodami sa pritom vytvarali nadol klesajiice Sikmé az strmé od-
vodnovacie kanaly zv. undercaptures, resp. soutirages (Ford, 1965, 1971; Jeannin et al.,
2000; Hauselmann et al., 2003; Worthington, 2005; pozri tiez Ford and Williams, 2007).
Na mnohych miestach vedu z dolnych ohybov prvotnych freatickych sluckovitych kana-
lov. Tieto odvodnovacie chodby vznikali od vyverovej Casti jaskyne, skor reagujicej na
znizenu lokalnu er6znu bazu, smerom proti pritoku vody cez hlavnu IV. vyvojovu uroven.
Klesajuce odvodiovacie chodby st prevazne sklonené v smere odtoku do centralnej a vy-
verovej Casti jaskyne (obr. 1), miestami sa navzajom poprepajali. V dosledku postupovania
spétnej erdzie, nadvdzujiicej na stagnaciu eréznej bazy na povrchu po jej znizeni, spodné
scasti tychto odvodiovacich chodieb sa vytvarali prevazne subhorizontalne. Su vyrazne
kratSie ako hlavna vyvojova uroven so zarovnanym stropom. Tulis a Novotny (1989) ich
vyclenili ako nizsie jaskynné urovne (obr. 1).

IMPLIKACIE VO VZTAHU K MORFOLOGII A GENEZE
KLESAJUCICH CASTI DOBSINSKEJ CADOVEJ JASKYNE

Sikmé zaladnené &asti spolu s nadvizujicimi nadol klesajicimi ¢astami (Suchy dom,
hor¢a ¢ast’ Kvaplovej pivnice) spolu s Dvojitym ponorom a Dvojitou priepastou klesajucimi
z nezal'adnej Kvaplovej siene morfologicky kontrastuju s ostatnymi (Groviiovymi) ¢astami
Dobsinskej l'adovej jaskyne.

Dovnutra sklonené ploché facety, stropné hrnce, stenové vyklenky a dalSie kordzne
tvary na strmej, v hornej Casti previsnutej stene Ruffinyho koridoru sved¢ia, ze ide zvysok
vicsej dutiny kordzneho freatického povodu, t. j. vytvarali sa v ¢ase Uplného vyplnenia
podzemného priestoru vodou (Bella, 2012; obr. 5). Na skalnej stene Ruffinyho koridoru
nie st horizontalne zarezy, ktoré by zodpovedali dlhodobej$im fazam stabilizécie vodne;j
hladiny pocas etapovitého znizovania er6znej bazy v nadvidznosti na etapovité zahlbovanie
doliny Hnilca. Ruffinyho koridor predstavuje fragment klesajucej freatickej vetvy pod
hornou jaskynnou troviiou. Prvotne bol jednym z prudko klesajucich rarovitych kanalov,
ktoré pozdiz medzivrstvovych ploch vapencov zostupovali do Pekla, Kvaplovej pivnice
a Suchého domu (pozri Droppa, 1957, 1960). Vo freatickych podmienkach pomaly prudiace;j
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LONGITUDINAL SECTIONS o

CROSS-SECTIONS

Obr. 4. Schéma paragenetického (antigravitaéného) vyvoja jaskyne vo vrstevnatych a rozlamanych
krasovatejucich horninach poc¢as dlhodobej stagnacie piezometrického povrchu podzemnych vod
(Pasini, 1967, 2012): a) normalny systém freatickych trubic vytvorenych pozdiz medzivrstvovych
ploch a fraktir; b) a c¢) vyvoj freatickej chodby v prechodnej faze a na konci paragenetického
erdzneho procesu (freatické trubice su nutené vytvarat’ sa nahor antigravitacnou eréziou kvoli ich
neustale narastiicemu vyplilovaniu naplavovanymi sedimentmi, ktoré ntiti podzemny kanalizovany
vodny prud erodovat’ iba stropy a horné steny trubic az kym sa nedosiahne piezometricky povrch
podzemnych vod). T — piezometricky povrch podzemnych vod; L — lokélna er6ézna baza; c.f. —
systém freatickych trubic; c.a. — systém antigravitacnych freatickych trubic. Ak piezometricky
povrch podzemnych vod zostane dostato¢ne dlho na urovni m, antigravitacna freatickd trubica
s klenutou klenbou (obr. 4c, prie¢ny rez CC’.1) sa zmeni na postantigravita¢nu (postparageneticku)
trubicu s plochym subhorizontalnym stropom (priecny rez CC’.2).

Fig. 4. Scheme of paragenetic (antigravitative) evolution of cave in bedded and fractured karstifiable
rocks during a long-lastinf stagnation of the piezometric surface of underground waters (Pasini,
1967, 2012): a) normal system of phreatic tubes developed along bedding planes and fractures; b and
¢) evolution of phreatic passages in an intermediate phase and at the end of the paragenetic erosion
process (phreatic tubes are compelled to develop upwards by antigravitative erosion because of the
ever-growing sedimentary filling, which forces the underground canalized stream to erode only
the ceilings and upper walls of the conduits until the piezometric surface of underground waters
is reached). © — piezometric surface of underground waters; LL’ — local base level; c.f. — system
of phreatic tubes; c.a. — system of antigravitative phreatic tubes. If the piezometric surface remains
long enough at level m, the antigravitative phreatic tube with arched vault (Fig. 4c, cross-section
CC’.]) turns into a post-antigravitative (post-paragenetic) conduit with a flat subhorizontal ceiling
(cross-section CC’.2).

az takmer stagnujucej vody sa nasledne zvacsil a dotvoril do terajSej podoby s uvedenymi
koréznymi tvarmi freatickej modelacie. Pravdepodobne bol sucastou klesajiiceho useku
povodnej freatickej slucky. Ziadne alochtonne fluvidlne sedimenty sa tu zatial’ nezistili.
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Obr. 5. Freaticka morfologia Ruffinyho koridoru: A — kor6zne Sikmé facety a stenové vyklenky,
B — stropna hrncovita vyhibenina. Foto: P. Bella

Fig. 5. Phreatic morphology of the Ruffiny’s Corridor: A — corrosion inclined facets and wall niches,
B — ceiling pocket. Photo: P. Bella

UzSie priepastovité chodby klesaju z podlahy Kvaplovej siene v nezaladnenej Casti
jaskyne. V Dvojitom ponore sa vyskytuji alochtonne Strky, v jeho spodnej Casti sa
vytvorilo stropné koryto (Novotny a Tulis, 2002). Morfologicky Dvojity ponor i Dvojita
priepast’ viac zodpovedajii odvodiiovacim kandlom vytvorenym po zniZeni eréznej bazy
pod IV. vyvojovt tiroven. Prevazne ide o uzke strmé az zvislé chodby, resp. dutiny (horny
usek Dvojitého ponoru a jeho 1. ponor, Dvojita priepast). Nizsie polozené Casti Dvojitého
ponoru tvorené vetvami 1. a 2. ponoru mozu predstavovat’ fragment nahor vyklenutej Casti
freatickej sluckovitej chodby vytvorenej pod chodbou IV. vyvojovej urovne po znizeni
piezometrického povrchu podzemnych vod v nadvédznosti na zniZenie erdéznej bazy na
povrchu.

ZAVER

Na zéaklade nasich dopliujticich geomorfologickych pozorovani v Dobsinskej l'adove;j
jaskyne mozno konstatovat, ze hlavny zaladneny priestor DobSinskej l'adovej jaskyne
pravdepodobne nevznikol ratenim skalnych podlah medzi chodbami jaskynnych Grovni.
Vyskyt nizsie polozenych jaskynnych Girovni v tejto jaskyni nie je preukazatel'ne dokazany
(predpokladali sa najmi na zaklade prepadlisk na podlahe chodby IV. vyvojovej urovne).
Vapencové bloky, ktoré na Prizemi vidiet’ v podlozi 'adovca, sa pravdepodobne zrutili zo
stropu Velkej siene (rutenie podmienené Strukturno-geologickymi pomermi), pripadne
ich Cast’ je produktom ruatenia skalnych prie¢ok medzi Sikmymi chodbami klesajucimi
z hornej Casti jaskyne. Na strope Velkej siene st vrstvy vapencov uloZené antiklinalne
a znaéne naru$ené zlomami. Jej severozapadnu stenu ohraniuje zlom, pozdiz ktorého
vody intenzivne presakuji z povrchu. Pritom vytvorili vyrazny komin, z ktorého sa
nadalej uvolnuji horninové ulomky (Novotny a Tulis, 2000 (Novotny a Tulis, 2000).

Na to, ze hlavny zaladneny priestor nevznikol iba ritenim, poukazuju Sikmé kordézne
facety a d’alSie korozne freatické tvary zachované na skalnej stene Ruffinyho koridoru.
Klesajuce jaskynné chodby moézu byt remodelovanymi fragmentmi zostupnych Casti
byvalych freatickych slu¢iek vytvorenych najmi pozdiz medzivrstvovych ploch vapencov
(pred paragenetickym vyvojom chodby IV. vyvojovej tirovne) alebo moZu predstavovat’
odtokové kanaly vytvorené po znizeni eréznej bazy pod chodbu IV. vyvojovej trovne.
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Rutenie nastalo vo vaddznej faze vyvojajaskyne, t. j. ked podzemny vodny tok jaskynou
uz netiekol. S¢asti mohlo byt podporené mrazovym zvetravanim (najmi v pokrocilej faze
dotvarania terajSej morfologie jaskyne), ked’ sa jaskyna prechladila studenym vzduchom
zostupujuicim z povrchu a zaladilovala zamfzanim priesakovych vod z topiaceho sa snehu,
resp. zo zrazok.

Tato praca bola podporovana vedeckym grantovym projektom VEGA ¢. 1/0146/19.
Za cenné rady a pripomienky dakujeme recenzentom prof. RNDr. Pavlovi Bosakovi,
DrSc., a doc. RNDr. Zdenkovi Hochmuthovi, CSc.

LITERATURA

Bella P. 2003. Zarovnané stropy — morfoskulpturne planadrne formy jaskynného georeliéfu.
Slovensky kras, 41, 7-27.

Bella P. 2005. Lateral planation and notched forms of cave georelief: morphology, typology and
developmental features. Proceedings of the 14" International Congress of Speleology (21 — 28
August 2005, Athens, Kalamos, Hellas), vol. 2, 601-604.

Bella P. 2012. Koré6zne $ikmé facety v Dobsinskej l'adovej jaskyni. Aragonit, 17, 1-2, 14-18.

Bella P., Braucher R., Holec J. & Veselsky M. 2014. Datovanie pochovania alochténnych fluvialnych
sedimentov v hornej ¢asti Dobsinskej l'adovej jaskyne (IV. vyvojova uroven systému Stratenskej
jaskyne) pomocou kozmogénnych nuklidov. Slovensky kras, 52, 2, 101-110.

Droppa A. 1957. Dobsinska l'adova jaskyna. Geograficky ¢asopis, 9, 2, 99-118.

Droppa A. 1960. Dobginské 'adova jaskyia. Sport, Bratislava, 115 s.

Droppa A. 1980. Jaskyne juznej &asti Slovenského raja. Ceskoslovensky kras, 30 (1978), 51-65.

Farrant A. R. & Smart P. L. 2011. Role of sediment in speleogenesis; sedimentation and paragenesis.
Geomorphology, 134, 1-2, 79-93.

Ford D. C. 1965. The origin of limestone caverns: a model from the central Mendips Hills, England.
Bulletin of the National Speleological Society, 27, 4, 109-132.

Ford D. C. 1971. Geologic structure and a new explanation of limestone cavern genesis. Transactions
of the Cave Research Group of Great Britain, 13, 2, 81-94.

Ford D. C. 2000. Speleogenesis Under Unconfined Settings. In Klimchouk A. B., Ford D. C., Palmer
A.N. & Dreybrodt W. (Eds.): Speleogenesis. Evolution of Karst Aquifers. National Speleological
Society, Huntsville, Alabama, U.S.A., 319-324.

Ford D. C. & Ewers R. O. 1978. The development of limestone cave systems in the dimensions
of length and depth. Canadian Journal of Earth Sciences, 15, 1783-1798.

Ford D. C. & Williams P. W. 2007. Karst Hydrogeology and Geomorphology. Wiley, Chichester, 562 s.

Héauselmann P., Jeannin, P. Y. & Monbaron M. 2003. Role of the epiphreatic zone and soutirages
in conduit morphogenesis: the Barenschacht example (BE, Switzerland). Zeitschrift fiir
Geomorphologie, NF, 42, 2, 171-190.

Jakal J. 1971. Morfolégia a genéza Dobsinskej l'adovej jaskyne. Slovensky kras, 9, 27-33.

Jeannin P. Y., Bitterli T. & Héuselmann P. 2000. Genesis of a large cave system: case study of the
North of Lake Thun System (Canton Bern, Switzerland). In Klimchouk A. B., Ford D. C.,
Palmer A. N. & Dreybrodt W. (Eds.): Speleogenesis. Evolution of Karst Aquifers. National
Speleological Society, Huntsville, Alabama, U.S.A., 338-347.

Kempe S., Brandt A., Seeger M. & Vladi F. 1975. “Facetten” and “Laugdecken”, the typical
morphology of caves developing in standing water. Annales de Speleology, 30, 4, 705-708.
Kuchari¢ L., Novotny L., Steiner A. & Tulis J. 1980. Geologicko-geofyzikalny prieskum medzi
Stratenskou jaskyniou a Dobsinskou l'adovou jaskymnou a niektoré otazky genézy tychto jaskyn.

Slovensky kras, 18, 29-57.

Lange A. 1963. Planes of repose in caves. Cave Notes, 5, 6, 41-48.

Novotny L. 1992. Terciérne sedimenty v jaskynnom systéme Stratenskej jaskyne. Slovensky kras,
30, 103-108.

Novotny L. 1993. Tretohorné jaskynné urovne a zarovnané povrchy v Slovenskom raji. Slovensky
kras, 31, 55-59.

13



Novotny L. & Tulis J. 1996. Vysledky najnovsich vyskumov v Dobsinskej l'adovej jaskyni. Slovensky
kras, 34, 139-147.

Novotny L. & Tulis J. 1999. Dobsinska l'adova jaskyna (spristupnend cast’). Geologicko-tektonicka
mapa, M = 1 : 250. Archiv, Sprava slovenskych jasky1, Liptovsky Mikulas.

Novotny L. & Tulis J. 2000. Litologické a Struktirno-tektonické pomery spristupnenej ¢asti Dobsinske;j
ladovej jaskyne. In Bella P. (Ed.): Vyskum, vyuzivanie a ochrana jaskyn. Zbornik referatov
z 2. vedeckej konferencie (Deméanovska Dolina, 16.—19. 11. 1999). SSJ, Liptovsky Mikulas, 59—65.

Novotny L. & Tulis J. 2002. Nové poznatky o kvaplovych ¢astiach Dobsinskej l'adovej jaskyne. In Bella
P. (Ed.): Vyskum vyuzivanie a ochrana jaskyn. Zbornik referatov z 3. vedeckej konferencie (Stara
Lesna, 14. — 16. 11. 2001). SSJ, Liptovsky Mikulas, 36—49.

Novotny L. & Tulis J. 2005. Kras Slovenského raja. Sprava slovenskych jaskyn, Liptovsky Mikulas
— Slovensk4 speleologicka spoloénost’ — Knizné centrum, Zilina, 175 s.

Pasini G. 1967. Nota preliminare sul ruolo speleogenetico dell’erosione “antigravitativa”. Le Grotte
d’Ttalia, 4, 1, 75-90.

Pasini G. 1975. Sull'importanza speleogenetica dell” “Erosione antigravitativa”. Atti del Seminario
Internazionale di Speleogenesi, Varenna (Como, Italy), 1972. Le Grotte d’Italia, 4, 4, 297-322.

Pasini G. 2012. Speleogenesis of the “Buco dei Vinchi” inactive swallow hole (Monte Croara karst
sub-area, Bologna, Italy), an outstanding example of antigravitative erosion (or “paragenesis”) in
selenitic gypsum. An outline of the “post-antigravitative erosion”. Acta Carsologica, 41, 1, 15-34.

Pruner P., Bosak P., Kadlec J., Man O., Tulis J. & Novotny L. 2002. Magnetostratigrafie sedimentarni
vyplné IV. jeskynni trovné ve Stratenské jeskyni. In Bella P. (Ed.): Vyskum, ochrana
a vyuzivanie jaskyn. Zbornik referatov z 3. vedeckej konferencie (Stara Lesna, 14. — 16. 11.
2001). SSJ, Liptovsky Mikulas, 50-57.

Renault, P. 1968. Contribution a 1"étude des actions mécaniques et sédimentologiques dans
la spéléogenese. Annales de Spéléologie, 23, 259-307, 529-596.

Tulis J. & Novotny L. 1995. Ciastkova sprava o morfometrickych parametroch v zaladnenych
castiach Dobsinskej l'adovej jaskyne. In Bella P. (Ed.): Ochrana ladovych jaskyn. Zbornik
referatov z odborného seminara (Dobsinska Padova Jaskyna, 21. —22. 9. 1995). SSJ, Liptovsky
Mikulas, 25-28.

Tulis J. & Novotny L. 1989. Jaskynny systém Stratenskej jaskyne. Osveta, Martin, 464 s.

Tulis J. & Novotny L. 2020. Atlas Dobsinsko-stratenského jaskynného systému. Speleologicky klub
Slovensky raj Spisska Nova Ves — GEORG Zilina, 210 s.

Tulis J., Novotny L. & Bella P. 1999. Dobsina Ice Cave — nomination for inscription on the World
Heritage List. Manuscript, ECS Slovakia Ltd., Spi§ska Nova Ves — Slovak Caves Administration,
Liptovsky Mikulas§ — Ministry of the Environment of the Slovak Republic, 41 p.

Worthington S. R. H. 2005. Evolution of caves in response to base-level lowering. Cave and Karst
Science, 32, 1, 3—12.

MORPHOLOGY AND GENESIS OF THE INCLINED PARTS
OF THE DOBSINA ICE CAVE

Summary

Developmentally, the well-known Dobsina Ice Cave is a part of the larger Stratena Cave System
which is more than 23.6 km long. The length of the Dobsina Ice Cave is 1,483 m with a vertical
span of 75 m. It consists of two morphologically different parts. Its upper horizontal wide passages
and halls are featured mostly by a flat ceiling and some other paragenetic morphologies, as well
as allochthonous fluvial sediments (Droppa, 1957, 1960; Novotny and Tulis, 2002). This very
significant cave level (the IV" evolution level within the morphostratigraphy of the Stratena cave
system), that is known also in the lower part of the Duc¢a Cave and mostly in the Stratena Cave,
was formed by the sinking allochthonous palaeo-river Hnilec in the Late Pliocene (in the southern
and eastern parts of the Stratena Cave also by the sinking paleo-stream Tiesiavy). Probably in the
Middle Pleistocene, the levelled passage between the Dobsina Ice Cave and the Stratena Cave was
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divided by breakdown linked with the origin of the Duca collapsed doline (Tulis and Novotny, 1989;
Novotny and Tulis, 1996).

The lower part of the Dobsina Ice Cave is represented by a large downward inclined cavity
and several continuing mostly sloping passages and larger cavities. According to older studies,
a descending sack-like voluminous cavity (later for the most part permanently filled with ice)
originated because of the collapse of the bedrock floor between levelled passages (Jakal, 1971).
Similarly, the recent cave entrance resulted from the collapse of the cave ceiling. However,
an original solution morphology with ceiling pockets and inward-sloping smooth facets show that
this voluminous cavity was probably not originated only by the collapse of the rock floors between
levelled passages.

The longitudinal profile of the Stratend Cave system shows that in its morphology are dominant
slightly inclined levelled passages with a flat ceiling (flat-roofed passages) which are directly
connected with lower-lying looped passages or conduits. Paragenetic morphologies, formed by
ceiling erosion, are dominant in these downstream slightly inclined levelled passages. Supposed
lower-lying cave levels (see Tulis and Novotny, 1989) are not significant. Cave levels were formed
from the spring of allochtonous streams by backward erosion in relation to the stagnant base level of
erosion in the Hnilec Valley and the adjacent side Tiesnavy Valley, in varying extents due to unequal
stabilization periods of the base level of erosion.

The irregular long section of the phreatic looped cave was gradually aligned mostly by the ceiling
incision of the downward apex of phreatic loops due to the sediment accumulation, the development
of a ‘bypass tube’ above the downward apex of phreatic loops completely filled with sediments
(sensu Ford, 1965, 2000; Renault, 1968; Ford and Ewers, 1978), or the development of paragenetic
upper parts of cave passages upwards to the piezometric surface due to the continued aluviation
(sensu Pasini, 1967, 1975; see also Farrant and Smart, 2011 and others). As a result of the later
incision of the Hnilec River valley, allochthonous fluvial sediments were partially removed from
the cave and sinkpoints connecting the main IV evolution level with lower-lying flooded looped
conduits captured allogenic waters. In these places, many downward inclined parts of primary
phreatic loops or subhorizontal conduits were enlarged or new series of inclined passages (so-called
‘undercaptures’ or ‘soutirages’), propagating headwards through the cave system, were developed
(sensu Ford, 1965, 1971; Jeannin et al., 2000; Hauselmann et al., 2003; Worthington, 2005; see also
Ford and Williams, 2007).

Inclined parts of the Dobsina Ice Cave with solution morphologies (Ruffinyho koridor, steep
segments of the Kvaplova pivnica, Peklo and Suchy dém) in its glaciated part can be explained
as remnants of primary descending phreatic loops or conduits, later significantly enlarged
or remodelled to the present morphology and dimensions (Bella, 2012). Many primary phreatic
conduits could be partially enlarged by allogenic waters descending from the TV evolution level
to lower-lying phreatic conduits. The largest cavity between the present Vel'ka sieii and the Prizemie
was certainly also formed due to the collapse of destabilized bedrock floors or partitions among
numerous subhorizontal passages and larger cavities.

Narrower inclined to steep conduits leading from the floor of Kvaplova sieii in its non-glaciated
part morphologically more correspond to undercaptures originated in response to the lowering
of local erosion base on the surface (after the formation of the IV™" evolution level). Their lower parts
may represent a fragment of the upward apex of phreatic loop formed below the IV evolution level
when the piezometric surface of underground water has been lowered.

15






SLOVENSKY KRAS

ACTA CARSOLOGICA SLOVACA 58/1 17 -38 LIPTOVSKY MIKULAS 2020

CHEMICAL AND MICROBIOLOGICAL COMPOSITION
OF WATERS IN THE DOBSINA ICE CAVE,
PRELIMINARY RESULTS OF 2019 RESEARCH

DAGMAR HAVIAROVA! - RENATA FLAKOVA? — MILAN SEMAN?23

State Nature Conservancy of the Slovak Republic, Slovak Caves Administration, Hodzova 11, 031 01 Liptovsky
Mikulas, Slovakia; dagmar.haviarova@ssj.sk

Comenius University in Bratislava, Faculty of Natural Sciences, Department of Hydrogeology, Ilkovi¢ova 6,
842 15 Bratislava, Slovakia; renata.flakova@uniba.sk

3 University of Ss. Cyril and Methodius in Trnava, Faculty of Natural Sciences, Department of Biology, Nam.
J. Herdu 2, 917 01 Trnava, Slovakia; milan.seman@ucm.sk

Abstract: The Dobsina Ice Cave belongs to the most important ice-filled caves in Slovakia and in
the world. In addition to ice, the water in the cave is in the form of dripping and smaller lakes in non-
glaciated parts. In the past, little attention was given to the chemical and microbiological composition
of the seepage water in the Dobsina Ice Cave. The aim of the study was to determine the chemical
and microbiological composition of cave waters, their quality and temporal and spatial variability.
The dripping water and water from the small lake was sampled from several places in the cave: Mala
siefi (Small Hall), Vel’ka sieni (Great Hall), Zrateny dom (Collapsed Dome), Kvaplova sien (Dripstone
Hall). A total of 24 water samples and 2 ice samples was taken during the year. The main process of
forming the chemical composition of waters is the dissolution of carbonates. The TDS (total dissolved
solids) values of monitored waters ranged from 218 mg-L™' to 357 mg-L!. Water is characterized by the
basic distinct Ca-HCO, type with the highest proportion of A2 components. Generally, the cave water
is supersaturated and in equilibrium with respect to calcite, under-saturated with respect to dolomite.
At selected localities, we determined the microbial profile of the samples by identifying cultivable
chemotrophic microbiota on the basis of legally determined main microbiological indicators of water
quality. The abundance of cultivable psychrophilic microorganisms ranged in the order of values above
10'-102 CFU/ml, cultivable psychrotolerant mesophiles above 10! CFU/ml and total coliform bacteria
counts less than 10' CFU/ml. No faecal contamination (Escherichia coli and enterococci) was noted.

Key words: Dobsind Ice Cave, chemical composition, seepage water, water quality, microbiota

INTRODUCTION

The Dobsina Ice Cave is a world phenomenon inscribed on the UNESCO World Natural
Heritage List since 2000. It is part of the Dobsina-Stratena Cave System with a total length
of 25,270 m. The length of the cave itself is 1,483 m (Tulis & Novotny, 2020). Unlike in
the past, no water flow flows through the cave at present. Water dominates here mainly
in the solid state with an ice volume of about 110,000 m?* (Géczy & Kuchari¢, 1995; Tulis
& Novotny, 1995; Tulis & Novotny, 2020).

According to available sources, hydrogeochemical research in the Dobsina Ice Cave
was carried out in the past in the period from 1984 to 1990 (Terekova, 1990) and in 1998
(Pesko, 2000). Terekova (1990) dealt with the hydrogeochemical evaluation of rainwater,
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surface and groundwater near the cave (Hnilec, springs below the cave and its surround-
ings) and floor ice and white frost in the cave. More detailed monitoring of water directly
from the cave was not the subject of her research. The results of Terekova were followed up
in 1998 by Pesko (2000), who continued to monitor the chemical composition of rainwater
at the site. He supplemented the observations with one sampling point of seepage water in
the cave. Microbiological analyses of water in both studies were absent. Accounting for the
small range of observations and the results obtained, it has not yet been possible to describe
in more detail the chemical composition of the waters within the entire cave. Therefore, in
2019, the monitoring and research of this component of the cave environment was resumed.
The presented paper presents preliminary results from water sampling in the Dobsina Ice
Cave for the year 2019 and on the basis of them evaluates the physico-chemical and micro-
biological state of cave waters.

THE CAVE WATER

The surroundings of the Dobsina Ice Cave are part of the MG 116 hydrogeological
district “Mesozoic of the Slovensky raj (Slovak Paradise or Slovensky raj Mts.) and Havranie
vrchy Mts. with the adjacent Palaeozoic”, the sub-region of the Hornad basin HD, the
partial district HD 20 — Mesozoic between Vel'ka Biela voda and Ondrejisko. Within the
definition of groundwater bodies, the area belongs to the SK200460KF unit Dominant
karst — fissure groundwater of the Slovak Paradise (Slovensky raj Mts.) and Galmus of the
Hornad catchment area.

The water in the Dobsina Ice Cave is in two states, in liquid and solid. Ice represents
a solid state of water crystallizing in a hexagonal system. The basic conditions for ice for-
mation include the presence of water and a suitable temperature, i. e. air temperature below
or around zero. The source of water in the Dobsina Ice Cave is atmospheric precipitation,
the amount and intensity of which significantly affect the volume of seepage water and the
formation of its ice. The intensity of seepage in the cave is different; it shows significant
changes in space and time. It ranges from a few drops to 200 to 500 ml per minute, under
ideal conditions this volume can increase several times in the most exposed places. Depend-
ing on the intensity of the seepage, the water temperature and the air temperature, floor ice
and various forms of ice decoration (ice stalagmites, stalactites, etc.) are formed in the cave
from the seepage water. During intense seepage of warmer precipitation, various ablation
depressions are formed on the floor ice. A more detailed description and occurrence of
such glacial ablation forms from the Dobsina Ice Cave is described by Bella (2003). During
intense precipitation, excess drip (both concentrated and non-concentrated) also drains into
the lower parts of the cave or an unknown subsoil. Much of this outflow is concentrated in
artificially created channels in the floor ice. In the non-glaciated parts of the cave (e.g. the
Dripstone Hall), sinter ice decoration of various shapes and sizes is created from the seepage
water, or this water accumulates in occasional lakes or drains into the subsoil similarly as
in the glaciated parts. The area as well as the depth of water in the lakes varies, it changes
significantly during the year. Some lakes dry out completely in dry periods. According to
Novotny & Tulis (2005), there are three genetic types of lakes in the non-glaciated part of
the cave — lakes in corrosion-erosion depressions, rimstone lakes and lakes in the bottom
depressions formed by collapse.

Rainwater passes through the overburden of a cave with a thickness of 10 to 50 meters
(Droppa, 1957). Its occurrence in the cave largely depends on the tectonic failure of the
rock massif. According to Novotny & Tulis (2000), there are various tectonic fissures and
fault failures with and without filling in the accessible part of the Dobsina Ice Cave. Based
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on their detailed mapping, the authors describe the tectonic fissures in the cave as “closed”,
with no signs of water seepage. In general, the intensity of seepage in the icy part of the
cave is low, with the exception of open faults and karst channels. Most seepage and water
outflows are in the ceilings at the fault of the NNE direction with a dip of 68—77° to the ESE,
which runs from the southern edge of the cave through the Mala opona (Small Curtain), the
Small Hall and along the NW edge of the Great Hall, and its pinnate branches to the north.
Water discharges at transverse faults of the NW direction are less frequent (fault in the Great
Hall, from which water discharges form Oltar (Altar); faults with water discharges in the
Collapsed Dome). Water discharges are also tied to fractures filled with tectonic breccia
and other fillings. A typical example is a more intense leak from a corrosive chimney above
the Vel’ky vodopad (Great Falls or Niagara), where there is a breccia in the fault of the NNE
direction, which is gradually released due to the outflow of water and frost weathering.

GEOLOGICAL SETTINGS IN THE CAVE

While the tectonic conditions of the rock massif mainly affect the amount of seepage
waters in the cave, the geological conditions are among the main factors influencing their
basic chemical composition.

The Dobsina Ice Cave is located in the karst plain of Duca. The predominant part of the
plain is built of Wetterstein Limestone of the Stratend Nappe (Middle Triassic), in the foothill
sections of the slope the Steinalm Limestone is also present. There are also Wetterstein and
Dachstein Dolomites in the great meander of Hnilec. On the south-eastern side of the plain,
a tectonic fault rises from Tiesnavy, accompanied by shales of the Early Triassic, which can
be observed only at the southern edge of the plain after a hiatus (Novotny & Tulis, 2005).

In the bedrock of the cave, three types of the Middle Triassic Steinalm Limestone are
identified (Novotny & Tulis, 2000). Most of the known underground spaces (e.g. abyss with
entrance, Small Hall, Great Hall) are developed in fine-grained, light-grey, grey, rarely
spotted dark-grey Steinalm Limestone of a massive appearance with indistinct stratification.
The second type consists of pinkish, grey-pink to brown, distinctly coarse-bedded (5-25 cm)
stratified limestones, with a transition to thin-bedded and thick-bedded ones. They form
lenticular bodies with a length of 3—12 m and a thickness of 0.5-2 m in massive limestones
of the first type. They occur at the entrance to the cave, in the northern parts of Small and
the Great Hall, in the southern part of the Collapsed Dome, in the area of Dadopad (Icefall)
and Organ (Organ). The third type with a rare occurrence (northern part of the Great Hall,
southern part of the Collapsed Dome, non-glaciated parts) are breccia limestones formed by
fragments of light grey limestone, cemented with light pink-brown to red-brown limestone.
The walls of the Ruffinyho koridor (Ruffiny’s Corridor) and the eastern corner of the
Collapsed Dome are made of light grey to dark grey, massive Wetterstein Limestone with
no signs of stratification (Novotny & Tulis, 2000).

CHEMICAL COMPOSITION OF WATER FROM PRECIPITATION

The precipitation water is the source water of the cave. Its gradual penetration through
the vegetation, soil and rock environment leads to significant metamorphic processes of the
chemical composition. The chemical composition of precipitation waters can be approximated
on the basis of archival results of monitored precipitation in the vicinity of the Dobsina
Ice Cave (Terekova, 1990; Pesko, 2000) and monitoring of snow cover by the Dionyz Star
Geological Institute at Dobsina during a 36-year observation cycle within the research of the
chemical composition of snow cover in Slovakia (Bodis et al., 2012).
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Tab. 1. Chemical composition of precipitation waters (average data).

If'?
© ~ v
8 o | |
= v = IS
. -
o o © %
Z. N — =
a, — o )
(@) \n \n ~
n <t O on
5 8|52
O — —_ —
+ \O e —
2 < = =
S S S
+ <t v —
s = = N
4 = S =)
_/‘.\
i © I
= | = =3 0
S| w| S| S|
S| = =
N
N o
w o n )
B~ < < ;
= o <
.
) o — &
= O e
& <t %) o0
] o — =
@] — on —
+ < "
- (=}
o o0
= = N b8
Z =) S <
on — o
s — — N
o] O o
— I —
= o o
= < n

immediate precipitation (Dobsina Ice Cave),

according to Terekova (1990)

cumulate precipitation (Dobsina Ice Cave),

according to Terekova (1990) and Pesko (2000)

snowfall (Dobs$ind) according to Bodis et al. (2012) | 5.7

According to Terekova (1990), immediate precipita-
tion of the site represents a predominantly mixed type of
chemical composition with a predominance of Ca-Mg-SO,
component or a transient Ca-Mg-SO,-HCO, type with
mineralization in the range of 9.84 to 25.9 mg-L", pH
from 3.5 to 5.6, sulphate content from 2.3 to 7.41 mg-L"!
and HCO, content from 3.66 to 8.54 mg-L"'. Of the trace
elements, Zn, Cu, Pb, Cr, Cd are present in the rainwater.
Accumulated precipitation (snow) is mostly of insignifi-
cant Ca-Mg-HCO, type with mineralization from 13.53 to
33.46 mg-L!, pH value from 3.65 to 6.35, sulphate content
from 2.47 to 8, 23 mg'L"' and HCO, content from 6.10 to
18.31 mg-L-".

The results of all analyses confirm the low mineraliza-
tion of rainwater and their predominantly acid character
(Tab. 1).

METHODOLOGY

For the purposes of determining the chemical and mi-
crobiological composition of water, we initially selected
sampling points in the cave. These were chosen to cover
various parts of the cave (glaciated and non-glaciated),
and thus to identify any spatial variability in the chemical
and microbiological composition of the water. Rainwater
was not sampled in 2019; its trial sampling is not expected
until 2020.

In 2019, the samples were taken in the Dobsina Ice Cave
continuously from March to November (March 27, 2019;
May 17,2019; June 26, 2019; September 4, 2019; November
13, 2019). Water samples for chemical analysis were taken
in conventional polyethylene wide-necked sample bottles
with a screw cap, always in the same places, provided that
the intensity of seepage was sufficient. In the case of the
Small Hall, we were forced to change the sampling points
due to the instability of seepage. In two cases, we also
removed ice fragments from the Great Hall from falling
ice formations. During the sampling, field measurements
of selected physicochemical indicators (water temperature,
pH, electrolytic conductivity (EC), oxidation-reduction
potential (E%), oxygen saturation, dissolved oxygen) were
performed. The EC measurements were performed using a
WTW Multi 350i portable instrument with a TetraCon*325
electrode. The WTW Multi 3501 portable instrument with
SenTix®41 electrode was used for pH measurement, the
WTW pH 340i portable instrument with SenTix®*ORP
electrode for E4 measurement and the WTW Oxi 3401/
SET portable instrument with DurOx®*325-3 electrode for
dissolved oxygen and oxygen saturation measurements
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(Pitter, 2009). The values of KNK, and ZNK, , were determined by titration directly during
sampling. The concentrations of free CO,and HCO, ion were determined from the values
of KNK, ; and ZNK, .. Eh values were converted to a standard hydrogen electrode (Pitter,
2009). Chemical analyses of water were performed by standard laboratory procedures
(Horakova et al., 2003) at the Department of Hydrogeology, Faculty of Natural Science,
Comenius University in the range 9f COD,, , NH," CI, NO,", SO,*, HPO,* and in labora-
tories INGEO — ENVILAB, s.r.o. Zilina (Ca*", Mg*, K*, Na*, Fe, Mn, Si).

In the classification of waters according to chemical composition, the classification based
on the principle of predominant ions (Flakova et al., 2010) with the criterion of equivalent
component content above 20 and 25 meq-L'% and the Gazda classification (Gazda, 1974)
based on the principle of ion combinations were used.

In the PHREEQC-2 program (Parkhurst & Appelo, 1999), special modelling with
saturation index (S7) calculation was performed from the results of chemical analyses. S/
values indicate the state of saturation of the solution with the respective mineral. S/ values
close to zero indicate an equilibrium state, positive values indicate a state of supersatura-
tion to the mineral, negative values indicate a state of under-saturation of the solution to
the respective mineral.

The quality of the chemical composition of water was evaluated according to the Decree
of the Ministry of Health of the Slovak Republic no. 247/2017 laying down details of drink-
ing water quality.

Simultaneously with the chemical samples, provided the intensity of seepage at the
sampling point allowed, samples were also taken for microbiological analyses. Samples
were taken in sterile dark 100 ml glass bottles. The samples were heat preserved (5 °C),
transported in a car refrigerator and processed immediately upon arrival in the laboratory.
The overall microbial profile of the culturable heterotrophic microbiota was determined by
determining indicator microorganisms in the range: Cultivable microorganisms at 22 °C
(KM22), Cultivable microorganisms at 36 °C (KM36), Coliform bacteria (KB), Thermo-
tolerant coliform bacteria (TKB) and Enterococci (EK) in accordance with the Héusler
reference method (1994).

RESULTS

Within the glaciated parts of the cave, seepage water was taken from the Small and Great
halls, which in two cases supplemented the collection of ice coming from the destruction
of the ice decoration in the Great Hall. Another sampling point was the Collapsed Dome,
which is at the transition between the glaciated and non-glaciated part (dripstone parts)
of the cave. From the non-glaciated parts, the space of the Dripstone Hall was selected for
sampling (Fig. 1).

The first sampling (March 27, 2019) in the cave was reduced in terms of the number
of samples. Water samples were taken only from the lake in the Dripstone Hall, from
the seepage in the Small Hall and in the Collapsed Dome. At the time of this sampling,
the outdoor air temperature was 9.0 °C, the snow was only minimally in the immediate
vicinity of the cave. Sampling was preceded by a relatively dry period with a small amount
of precipitation. The seepages were weak in the cave, the water leaked only from the largest
tectonic fissures. The artificially cut channels in the floor ice were dry, the lake in front of
the Collapsed Dome fully frozen. The second sampling (May 17, 2019) was accompanied
by sunny weather with an air temperature of around 17 °C. Three days ago, an unusually
large amount of snow fell in the vicinity of the cave at this time, which melted over the
course of two days and had a more pronounced effect on the intensity of seepage in the
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Fig. 1. Map of the cave with sampling places of waters (adapted according to Tulis & Novotny, 2020):
1 —Small Hall A, 2 — Small Hall B, 3 — Great Hall, 4 — Collapsed Dome, 5 — Dripstone Hall, dripping
water, 6 — Dripstone Hall, small lake, 7 — Dripstone Hall, occasional lake

cave. The water, which did not manage to freeze, was concentrated in artificially cut out
drainage channels in the ice, which drained it to the lower parts of the cave. Most of the
cracks and minor tectonic faults in the cave were decorated with ice stalactites of various
sizes, which were formed mainly by slower seepage of rainwater. The other two samples
(June 26, 2019 and September 4, 2019) were similar in terms of the intensity of seepage in
the cave. The deficit of precipitation on the surface dampened the process of dripping in the
cave. However, in contrast to the March intake, some artificial channels in the ice drained
minimal amounts of water, which was also related to higher outdoor, but mainly indoor air
temperatures in the cave. The November sampling (November 13, 2019) was preceded by
intense, several days of rain, which naturally manifested itself in the cave with strong leaks.
Intense seepage of warmer rainwater in the cave was manifested on the floor ice (mainly in
the Small and Great Halls) by various supraglacial ablation forms. There were identified,
e.g. dripping holes and recesses of various sizes and shapes supplemented in several cases
by drainage channels. The rush of seeping water was intense from most of the tectonically
disturbed ceiling parts, the water flowed flat over the floor ice to artificial channels, which
led it to the lower parts of the cave. In terms of the amount and area of seepage in the cave,
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the November sampling met the characteristics of the sampling with the highest intensity
of leaks in 2019.

Great Hall

In the Great Hall, seepage water was taken from its most dominant ice formation
Studia (Well), where the intensity of seepage was the highest and at the same time the
most stable (Fig. 2). In 2019, 4 water samples were taken from this place (May 17, 2019;
June 26, 2019; September 4, 2019; November 13, 2019). During the September sampling,
a water sample had to be taken directly from the Well for minimal seepage, i. e. from
accumulated seepage water. In the samples taken directly from the seepage, the content of
substances dissolved in water was in the range of 249 to 266 mg-L"!, the pH value reached
the range of 7.87—8.25. The mineralization of the water taken from the well was lower, with
a value of only 188 mg-L"! at pH 8.11. From a genetic point of view, the seepage waters of
the Great Hall represent petrogenic waters with carbonatogenic mineralization of the basic
significant Ca-HCO, type. The main ions in water are Ca** cations (57.8 to 64.4 mg-L";
50.1 mg-L" in well water) and HCO, anions (175 to 181 mg-L"; 122 mg-L"' by Well water).
The contents of other ions in water are relatively low (Tab. 2). They are characterized by
relatively low variability. Concentrations of chlorides, sulphates and nitrates do not exceed
10.0 mg'L-'. Of the cations, the values of ammonium ions are increased with an average
value of 0.47 mg-L". The COD,, values are also slightly higher, with an average value of
4.8 mg-L!. Due to the low concentrations of magnesium in water (0.74—1.30 mg-L"), the
value of the characterization coefficient rMg/rCa (0.02—0.04) is also low.

The seepage water of the Well is slightly supersaturated with respect to calcite (average
ST . =0.26), stably under-saturated with respect to dolomite (average S/ =-1.28) and

calcite dolomite

gypsum (average S/ = -2.69). The average value of the partial pressure of CO, from

the samples taken wgaygsggnverted to 1.09-10* MPa.

Fig. 2. Sampling place in the Great Hall — the Well. Photo: D. Haviarova
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Small Hall

In the Small Hall, there are several places with seeping water, to which the presence
of several dominant ice formations (Cintorin — Cemetery) changes during the year, changing
its size and shape. The intensity of seeping in this part of the cave was quite variable in
2019, so samples were taken from two places. The first was a relatively intense seepage
over the Great Fall (Niagara) active in the March and September samplings (designated
as Small Hall A). For other samples, this seepage was zero or so minimal that it did not
allow sampling. The chemical composition of water from this place was stable (Tab. 2),
with minimal variability, as evidenced by the values of TDS of water samples (276 and
282 mg'L™"). The waters were of the basic significant Ca-HCO, type, or according to the
classification of predominant ions (> 20 and 25 meq'L"%) of Ca-HCO, type. Strongly
alkaline waters with an average pH value of 8.1 had only very low concentrations of Mg**
(up to 1.5 mg'L-1), while Ca®" concentrations were measured in the values of 62.46 and
67.81 mg-L"'. The second sampling point in the Small Hall (Small Hall B) was chosen as an
alternative to the sampling above the Great Fall. It was located next to the tour sidewalk, in
the Cemetery section (Fig. 3). Samples were taken here on May 17, 2019; June 26, 2019 and
November 13, 2019. Although its intensity was lower than the intensity of the first seepage,
the values of TDS were also lower (average value 227 mg-L"). This is mainly related to
lower values of HCO,™ anions (average value almost 30.0 mg-L"' lower), at which the largest
concentration difference was found within the main cations and anions in the water from
both places. Overall, we can mark the seepage from this part of the Small Hall as the least
mineralized within all sampling points in the cave, which is probably related to the smaller

Fig. 3. Sampling place in the Small Hall (B). Photo: D. Haviarova
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thickness of the overburden. Despite the lower mineralization, the seepage waters from the
Cemetery are positive saturated with respect to calcite (average value of 57 . = 0.32), the
values of their saturation indices with respect to calcite are comparable to the sampling
point above the Great Fall. The same agreement applies to the under-saturation of waters
from both places with respect to dolomite and gypsum.

Collapsed Dome

The Collapsed Dome is located at the interface of glaciated and non-glaciated parts of the
cave. The icy parts are located in the southern part of the dome. In the northern part of the
Dome there are several places with less intense seeping. Due to the lower air temperature,
a temporary fragile ice decoration is formed in this part of the cave from the driping water
in the winter months as well, and the debris accumulation of the dome is covered in places
with a thin layer of ice.

Seepage water samples were taken from the Collapsed Dome from its northern part
during all five sampling campaigns. Relatively large ice stalactites were observed in the
dome only during the March campaign. By May, all these stalactites had collapsed, the
rubble still covered with a thin layer of ice. The most intense seepage in the Collapsed
Dome occurred in May, during the melting of snow (1 I in 20 minutes). The lowest water
mineralization in the samples taken at this location corresponded to the most intensive
seepage (only 221 mg-L™"). In further samplings at a significantly lower intensity of seepage
(1 drop in 6 to 10 seconds), the value of TDS ranged from 271 to 307 mg-L"'. The average
pH was 8.0, the average water temperature 1.5 °C. As with the Great Hall, the waters of all
samples taken were of the basic significant Ca-HCO, type with the highest proportion of
Ca*" cations (26.81 to 72.10 mg-L™") and HCO, anions (181 to 210 mg-L™"). According to the
average value of concentrations, the second anion in the total chemical composition of waters
are sulphates (0.823 to 18.518 mg-L™! with an average value of 7.5 mg-L™"), in the case of
cations it is magnesium (2.1 to 3,09 mg-L-! with an average value of 2.6 mg-L™"). In addition
to the lowest water TDS, the May sampling was also characterized by a higher content
of ammonium ions in the water (0.539 mg-L™") and a higher value of COD,, (4.1 mg-L™").
The saturation of the seepage waters of the collapsed dome to calcite showed considerable
variability over time. While the waters from the March sampling were significantly under-
saturated with respect to calcite (S/_, . = -0.89), the waters sampled in May and June were
slightly supersaturated with respect to calcite (S/_, . =0.29 and 0.27) and the waters from

calcite

the last two samplings were significantly oversaturated with respect to calcite (SI . =

0.74 and 0.75). In the case of dolomite and gypsum, it was the under-saturation of waters
(average SI =-0.81, average SIgy =-2.84).

dolomite psum

Dripstone Hall

Water samples were taken from three places in the Dripstone Hall. The first was
a permanent seeping in the central part of the dome, the other a permanent sinter lake in
the western part of the Hall (Fig. 4). On November 13, 2019, a sample was also taken once
from the occasional lake, which is the largest lake in the area of the hall, formed by the
accumulation of seepage water flowing from several places during the most intensive seepage
(Fig. 5). The November collection was the only time the lake was in the hall.

In the case of the monitored seepage water in the Dripstone Hall, it is true that its TDS
was in a negative correlation with the intensity of the seepage. The least mineralized were
the waters during the May sampling (224 mg-L"), the most mineralized waters were from
the sampling on September 4, 2019 (275 mg-L"). All waters were alkaline to strongly

26



Fig. 5. Occasional lake in the Dripstone Hall. Photo: P. Stanik

alkaline with a temperature ranging from 3.1 to 4.0 °C. As at other sampling sites, Ca*
cations (52.01 to 69.31 mg-L™") and HCO, anions (157.1 to 182.44 mg-L"') dominated in the
chemical composition. Concentrations of other ions in water were low, including nitrates
(mean 6.0 mg-L"), sulphates (mean 4.0 mg-L™"), chlorides (mean 5.2 mg-L') and magnesium
(mean value 1.3 mg-L™"). Ammonium ion values (0.37 to 0.92 mg-L™') and COD,, (5.74 to
11.09 mg'L") were increased again (Tab. 2). Similar chemical compositions with minor
differences were also in the sinter lake waters. The water temperature in the lake was close
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to the air temperature, its average value was 2.9 °C, which is almost a degree lower than in
the case of seepage. On the contrary, the pH values were slightly higher, ranging from 8.03
to 8.51. The biggest difference was in the TDS of the water, which was the highest of all
monitored samples in the cave (average value 300 mg-L"). This was mainly due to higher
values of HCO, anions (199.3 to 206.8 mg-L"' with an average value of 201.7 mg-L""). Mildly
higher magnesium values should also be mentioned (average value 4.6 mg-L™"). In contrast
to the seepage, the COD,, values in the lake were significantly lower (average value only
2.6 mg-L-"). The chemical composition of the waters from the large lake sample correlated
significantly with the seepage water taken from the hall (the value of the correlation
coefficient was up to 0.999), despite the fact that the lake was supplemented by other waters
flowing into the lake. Despite some differences, all monitored waters of the Dripstone Hall
were of the basic significant Ca-HCO, type, or according to the classification of predominant
ions (> 20 and 25 meq-L"'%) of the Ca-HCO, type with saturation with respect to calcite and
predominant under-saturation with respect to dolomite and gypsum.

Ice

The chemical composition of water from melted ice taken from broken stalactites in the
Great Hall was significantly different than in the case of other water samples from the cave
(Tab. 3). Its TDS was very low (41.5 and 35.5 mg-L™"), although these waters before freezing
passed through a comparable rock environment as the seepage from other icy parts of the
cave. The pH of the monitored waters was higher; the waters were strongly alkaline to very
strongly alkaline. The highest concentrations among anions reached HCO, ions (24.16 and
20.75 mg-L"), followed by sulphates, chlorides and nitrates. Of the cations, the highest
contents were determined for calcium (5.03 and 6.51 mg-L™), followed by ammonium ions
(2.69 and 0.91 mg-L"), sodium (1.31 and 0.65 mg-L"), potassium (1.25 and 0.52 mg-L"),
and magnesium (0.21 and 0.25 mg-L"') was fifth. According to the Gazda classification,
the waters were of the basic significant Ca-HCO, type. In terms of saturation, they were

under-saturated with respect to calcite (SI_ , = -0.82 and -0.32), dolomite (S7,, . =-3.11
and -2.14) and gypsum (S/, = -3.85 and -3.95).
Tab. 3. Chemical composition of ice waters from broken ice stalactites (Great Hall)
pH M cop, | Na' K NH; | Mg’ | Ca*
(mg.L")
26.6.2019 | 8.82 41.535 1.47 1.31 1.25 2.69 0.21 5.03
4.9.2019 9.33 35.512 1.03 0.65 0.52 0.91 0.25 6.51
Fe Mn Cl NOs SO HPO.* HCOs Si
(mg.L")
26.6.2019| 0.166 0.011 2.238 0.996 3.292 0.012 24.163 0.06
4.9.2019 0.137 0.012 2.582 0.630 2.058 0.091 20.745 | 0.15

Water microbiology

By determining the indicator microorganisms KM22 and KM36, a microbial recovery
of seepage waters was found. For parameter KM22 in the order of values 10> KTJ/ml,
for parameter KM36 10' — 102 KTJ/ml. The values of total coliform bacteria were of the
order of <10' CTU/ml. Faecal contamination (TKB and EK parameters) was not recorded
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(Tab. 4). No significant differences were observed in the quantitative microbial profile of
seepage waters within sampling points. The exceptions are, on average, lower values of the
KM22 parameter in the pond from Dripstone Hall compared to the seepage waters of other
sampling points (Fig. 6).

Tab. 4. Selected parameters of microbiological profile of the cave water, statistical evaluation.
Explanations: KM22 — Microorganisms cultivable at 22 °C, KM36 — Microorganisms cultivable
at 36 °C, KB — Coliforms, TKB — Feacal coliforms, EK — Enterococci, CFU — colony forming unit

KM22 KM36 KB TKB EK
CFU/ml CFU/ml CFU/ml CFU/ml CFU/ml
Great Hall (4 samples)
Minimum 161 98 0 0 0
Maximum 318 214 5 0 0
Median 237 125 2 0 0
Average 238 141 2 0 0
Dripstone Hall, small lake (5 samples)
Minimum 76 19 2 0 0
Maximum 142 85 9 0 0
Median 98 38 4 0 0
Average 102 45 5 0 0
Collapsed Dome (5 samples)
Minimum 147 82 1 0 0
Maximum 208 92 8 0 0
Median 175 87 2 0 0
Average 176 87 3 0 0
Small Hall B (3 samples)
Minimum 167 79 2 0 0
Maximum 296 119 4 0 0
Median 201 95 3 0 0
Average 221 98 3 0 0
Small Hall A (1 sample)
27.3.2019 224 97 3 0 0
Dripstone Hall, dripping water (4 samples)
Minimum 118 39 1 0 0
Maximum 137 78 11 0 0
Median 127 63 6 0 0
Average 127 61 6 0 0
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Fig. 6. Diagram of selected parameters of microbiological profile of the cave water. Explanations:
KM22 — Microorganisms cultivable at 22 °C, KM36 — Microorganisms cultivable at 36 °C, KB —
Coliforms, CFU — colony forming unit

DISCUSSION

The results of seepage water sampling within the cave indicate a relatively homogeneous
character in terms of their overall chemical composition, without obvious spatial variability
of the determining chemical parameters. No significant differences were identified between
the glaciated and non-glaciated parts either. We can only talk about a smaller variability
of the chemical composition of water between sampling points and a certain dependence
on the time factor. Due to the geological-tectonic conditions, the individual differences in
the chemical composition of water are caused mainly by the longevity of the interaction of
seeping water with the soil and rock environment. All cave waters represent waters with
carbonatogenic mineralization characterizing the basic significant Ca-HCO, type with the
highest proportion of A, component in the range of 80 to 95 meq-L"'% (Tab. 5). All seepage
waters are moderately mineralized with a TDS from 189 to 307 mg-L"!, with an average
value of 255 mg-L-!. Slightly higher is the average value of stagnant water in the Dripstone
Hall small lake (300 mg-L!). The most mineralized waters of the seepage water come from
the Collapsed Dome. Lower values of TDS are in the Small and Great Halls (Tab. 5, Fig. 7),
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probably caused by a combination of a smaller overburden thickness and a faster water
circulation at the site of the overburden tectonic failure. The pH value of the cave waters is
also balanced, with no difference between the glaciated and the dripstone part. Its previous
values were measured in the range from 6.80 to 8.51 with an average value of 8.10. In the
case of physical parameters, there are differences in water temperature within the cave. It is
higher in the dripstone part. For stagnant water in the lake, the average water temperature
is 2.9 °C, for seepage water it is up to 3.7 °C. In the Collapsed Dome, this temperature
decreases, the average value is only at the level of 1.5 °C. In the glaciated parts, the seepage
temperature documented by us ranged from 0.2 to 2.6 °C depending on the intensity of the
seepage and the outside air temperature. However, higher values during intense summer
precipitation cannot be excluded.

Piper’s systematization diagram (Fig. 8) characterizes the chemical composition
of groundwater in the cave. The main ions of the cave waters are calcium and bicarbonates
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Fig. 7. Box plot of TDS of the cave waters; the box plot from the top to bottom represent 90, 75%,
50", 25™ and 10" quantiles
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Fig. 8. Piper's diagram of the cave waters
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(Tab. 2). Calcium concentrations are relatively balanced, ranging from 26.8 mg-L' to
111.1 mg-L' with an average value of 62.11 mg-L'. For bicarbonates, the concentration range
is from 122.8 mg-L' to 209.9 mg-L! with an average value of 180.54 mg-L"'. The rtMg/rCa
ratio is low, its average value is 0.057, which indicates the passage of water only through
the limestone overburden, without a significant admixture of the dolomite component.
Low concentrations of magnesium (0.74—5.27 mg-L") in the waters are characteristic of the
whole cave. The highest concentrations (4.04—5.27 mg-L') have been identified so far in the
waters of the sinter lake of the Dripstone Hall. The values of the characterization coefficient
r(Na + K) / r(Ca + Mg) are equally low (mostly below 0.02, Tab. 5), which excludes the
influence of hydrolytic decomposition of silicate minerals on the chemical type of water
(low proportion of clay minerals). Si concentrations within all monitored sites range only in
the diapason from 0.54 to 1.4 mg-L"'. Sulphates occur in the cave waters in concentrations
from 0.83 to 28.39 mg-L"!, with an average value of only 6.0 mg-L-". The average value of the
characterization coefficient rSO,/M is 0.019, which is less than the average value of this
coefficient given for groundwater of Triassic limestones of the Slovak Paradise (Slovensky
Raj Mts.) (0.041; Bajtos et al., 2010).

Ice samples of recent hanging forms have been taken from the cave only twice so far as
additional information to the characteristics of the chemical composition of seepage waters
that participate in their formation. Significant differences were found between their TDS
and the TDS of the seepage waters. Although the waters from the melted ice were also of
the basic significant Ca-HCO, type with proportion of A, component in the range of 52
to 72 meq-L'% (Tab. 6), their mineralization was 6 to 10 times lower than in the case of
seepage waters. How is such a big difference possible? These values are rather comparable
with the results of Terekova (1990) from 2 samples of frost deposit from the Small and Great
Halls, whose TDS was equally low (19.15 mg-L"' and 31.54 mg-L"), or with the results of
TDS of the floor ice (81.07 mg-L, 70.36 mg-L", 46.3 mg-L"). According to Mulvaney et
al. (1988) by freezing mineralized waters, a complex of a multiphase substance containing
solid, liquid and gaseous phases is formed. When the mineralized seepage water (aqueous
solutions) in the cave freezes, the so-called salt displacement takes place. Some dissolved
components reach the saturation limit and precipitate as cryogenic minerals or e.g. powder
forms of microcrystalline carbonates (Orvosova, 2012). It is possible that such mineralization
may also be associated with low TDS of melted ice, provided that higher mineralized frost
inclusions did not enter the solution when the sample was melted.

According to Pesko (2000), in terms of thermodynamic equilibriums and the ability of the
cave waters to further form or destroy the cave decoration, the values of calcite imbalance
indices in seepage waters range from 1.07 to 1.43 in negative values, indicating their ability

Tab. 6. Palmer-Gazda characteristics and main characteristic coefficients of ice waters from broken
ice stalactites (Great Hall). Explanations: ¢ — molarity, z — oxidation number, rSO,/M — M is sum
of cations and anions in meq-L"'%, r — concentrations in meq-L"'%, pCO, — partial pressure of CO,

r(Na+K)/ S (NO S (C1 S (SO S,(NO
rMg/rCa | rSO/M r((Ca+M;) (lc(-z%;) (c1~(z%)) (é(~z%4)) (zc(-z%i)

26. 6.2019 0.07 0.06 0.332 2.95 11.60 124 2.95
4.9.2019 0.06 0.05 0.118 2.17 15.57 3.04 2.17

Sz(Cl) Sz(SO4) A] Az A3 Pco:

(c:z%) (c'z%) (c:z%) (c:z%) (c:z%) (MPa)
26. 6.2019 0.00 0.00 19.28 52.33 1.24 2.81x10¢
4.9.2019 0.00 6.12 0.00 71.89 1.21 7.45x107
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o further dissolve the limestone bedrock. Our observations have not yet confirmed these
results. Seepage waters in the Small Hall had values of saturation indices with respect to
calcite greater than zero during all samplings. The same result was obtained for most other
samples, with the exception of seepage water in the Collapsed Dome, where the sample
from the March sampling was under-saturated with respect to calcite. The main reason for
these differences may be the fact that only the EC value and temperatures were measured
in situ during the 1998 sampling, other indicators, including bicarbonates and pH, were
determined only subsequently in the laboratory, which may have skewed the results. Also,
the older procedure of recalculation of saturation indices, which did not use the PHREEQC-2
program, is not obvious. From the point of view of saturation of seepage waters respect
to calcite, according to our results, a certain spatial and temporal heterogeneity is shown
(Fig. 9). It is unambiguously possible to state the highest saturation of the waters of the
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Fig. 9. Diagram of the cave waters saturation with respect to calcite

sinter lake in the Dripstone Hall (average value is up to 0.65), where the water has the best
conditions for gradual saturation. The equilibrium state prevails in seepage waters, provided
that we consider the interval -0.5 to + 0.5 (according to Paces, 1983). The under-saturation
of seepage waters with respect to calcite is associated with more intense seepage at the time
of collection. From the existing data, a positive correlation was found between the values
of the equilibrium indices with respect to calcite and the TDS. The value of the correlation
coefficient was calculated to a value of 0.76, which is a relatively high number. The sample
from the Collapsed Dome from March 27, 2019, which had an S7 value of only -0.89 at TDS
of 307.1 mg-L"', was not included in this correlation. The reason was the low pH value (6.8),
which was not confirmed in further samples. Significant differences between the saturation
of seepage waters to the calcite of glaciated and non-glaciated parts have not yet been
confirmed. However, differences in saturation over time are shown. In the case of dolomite,
the state of under-saturation prevails in the case of seepage waters (Fig. 10); In the case of
gypsum, the state of under-saturation applies to all cave waters. For ice samples, there is
a state of under-saturation with respect to calcite, dolomite and gypsum. By its melting, the
most aggressive waters towards the limestone bedrock are formed.

In terms of quality, the waters of the cave are of good quality within the monitored
chemical indicators. Commonly occurring pollutants in karst waters had their concentrations
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Fig. 10. Diagram of the cave waters saturation with respect to dolomite

mostly below the limit values set by the Decree of the Ministry of Health of the Slovak
Republic no. 247/2017 Coll. The only exceptions were higher concentrations of iron in
the Dripstone Hall and in one case higher concentrations of manganese in the Small and
Dripstone Halls. The worse situation was in the case of ammonium ions, where in up to 52%
of cases the specified contents exceeded the limit values of the Decree, i. e. concentration
0.5 mg-L"". These were mostly higher concentrations from all sampling points at sampling
on May 17, 2020; September 4, 2020 and November 13, 2020, with the exception of leaks
in the Collapsed Dome. Due to such an area increase and also due to higher average values
of this indicator in precipitation waters, it is possible to look for the origin of their higher
concentrations in precipitation. Also in the case of COD,, values as an indirect indicator of
the content of organic substances in water, concentrations higher than 3 mg-L"! were identified
in up to 62% of samples, which is the limit value set by the Decree. In this case, the higher
values are probably more related to the higher content of organic substances in the cave
overburden, as in older precipitation analyses these values were mostly below 2.5 mg-L!. With
the exception of the Collapsed Dome, the highest values were again measured in samples
taken on November 13, 2019. In the case of magnesium, the recommended value set by the
standard was not reached at any of the sampling points. Only ammonium ion concentrations
were exceeded in ice samples. The good water quality in the cave from a chemical point of
view is related to the minimal anthropogenic influence at the surface of the area. Chlorides,
nitrates, but also some other chemical components (NH,*, K*, Na*) have their origin mainly
in rainwater, a higher proportion of organic matter probably comes from the soil cover.
From a microbiological point of view, according to the Decree 247/2017, water samples
did not comply with the limit values for mass supply in the indicator of coliform bacteria
at all sampling points during all sampling campaigns, with the exception of the November
sampling in the Great Hall. For KM22, the cut-off value was exceeded in 27% of samples,
especially in the case of samples from the Great and Small Halls. However, the exceedance
in terms of frequency was minimal, as with KM36. This indicator was documented to be
exceeded in 77% of samples.

The presence of psychrophilic/psychrotolerant microbiota was detected in the examined
samples. Microbiota quantification has two methodological aspects. The first means the
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determination of the total (absolute) number of microorganisms in the sample, i.e. the
culturable and non-culturable component by epifluorescence microscopy. This technique
makes it possible to capture any microbial cell present in the sample. The second aspect
is the determination of the cultivable (relative) number of microorganisms in a sample by
culturing methods. Cultivable microorganisms are those that are able to grow under given
culture conditions (substrate, incubation conditions). However, these culture conditions do
not satisfy all the microorganisms present in the analysed samples. We therefore assume
that the real numbers of microorganisms, which express the indicators KM22 and KM36,
will be at least one order of magnitude higher in the waters.

CONCLUSIONS

The ice mass of the Dobsiné Ice Cave is a witness to how water entered the cave for
centuries, where it changed its state and formed an ice monolith under suitable conditions.
Its current monitoring allows us to clarify the conditions for the formation of its chemical
composition and determine its qualitative character.

According to previous results (24 analyses of water in 2019 from seven different sampling
points), the waters of the Dobsina Ice Cave in terms of genetic classification belong to
atmospheric waters with petrogenic mineralization. Their chemical composition is closely
correlated with the mineralogical-petrographic character of the rock environment, which is
dominated by Middle Triassic limestones. The waters are moderately mineralized with an
average TDS value of 255 mg-L"". They represent the Ca-HCO, chemical type of water. The
average representation of the main cations in water is in the order Ca*" > Mg* > Na*" > K*
>NH,"; HCO, > S0O,* > NO, > CI applies to the anions. The results so far have shown an
influence on the chemical composition of the cave waters mainly from the already mentioned
mineralogical-petrographic composition of the rock environment, amount and physico-
chemical properties of precipitation waters, nature of soil cover and vegetation in the cave
overburden and longevity of water interaction with rock environment. Within the cave, only
a small spatial and temporal variability of the chemical and microbiological composition of
the water was confirmed, which of the above-mentioned factors is mainly influenced by the
overburden thickness and the length of interaction with the rock environment. The condition
for more accurate interpretations is a larger number of samples, which will be gradually
implemented. The seepage waters of the cave are most often in equilibrium with calcite in
terms of saturation, at the same time they are under-saturated with respect to dolomite. The
highest water saturation compared to calcite and dolomite is shown in the stagnant waters
of the ponds of the non-glaciated parts of the cave.

Cave waters are of relatively good chemical and microbiological quality. The most
frequent undesirable increase in COD,, and NH," values, faecal contamination of water
was not recorded. Microbiological analysis confirmed the permanent presence of culturable
psychrophilic and psychrotolerant microbiota in seepage water and sinter lake water samples.

The qualitative aspect of the chemical and microbiological composition of waters reflects
relatively low anthropogenic risks and factors predisposed to their contamination. There
are mostly forest habitats in the overburden of the cave. With the exception of the entrance
area of the cave, there are no buildings or landfills. Pursuant to Government Regulation no.
69/2016 SR above the cave and in its immediate vicinity is zone A of the Slovak Paradise
(Slovensky raj Mts.) National Park with the strictest 5" degree of protection, which limits
unwanted activities in this area.

Research is planned to continue in 2020. Prospectively, further sampling of the
cave waters supplemented with rainwater samples, complex processing of samples and
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summarization of all achieved results is planned. In ongoing research, the microbial profile
of the cave’s seepage water will continue to be monitored together with the microbial profile
of the floor ice. It was also monitored in 2019, but its results are not part of this paper. Their
mutual interaction will be investigated in more detail. It is also intended to monitor the
qualitative taxonomic structure of putative dominant psychrophilic bacterial groups, such
as non-fermenting bacteria, firmicutes and actinobacteria.
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Abstract: The paper provides an overview of knowledge about bats wintering in the Dobsina Ice
Cave near the village Stratena (Slovensky raj Mts., eastern Slovakia), including the latest original
results for the period 1999-2019. It contains an evaluation of the long-term qualitative and quantitative
characteristics of the local bat assemblage. Altogether, the presence of 14 bat species has been known
in the cave up to now. Nine of these species were recorded hibernating inside the cave during the
winter seasons 1999-2019 (Myotis mystacinus, Myotis brandtii, Myotis nattereri, Myotis myotis,
Myotis blythii, Myotis dasycneme, Epesicus nilssonii, Barbastella barbastellus, Plecotus auritus).
The last hibernation of Myotis bechsteinii in the cave was observed in 1996, and four other species are
known only from an analysis of bat skeletal remains (Rhinolophus hipposideros, Myotis daubentonii,
Eptesicus serotinus, Nyctalus noctula). The cave represents a noteworthy underground wintering
roost of the cold-adapted forest bat species M. mystacinus, M. brandtii (max. 643 individuals of both
species together) and E. nilssonii (max. 64 ind.) in Central Europe, with significant representation
of other species, such as P. auritus (max. 14 ind.), M. dasycneme (max. 13 ind.) and M. nattereri
(max. 7 ind.), being of national importance. From the long-term perspective (since 1962), a gradually
increasing population trends have been recorded for the M. mystacinus/brandtii group and E. nilssonii
and a slightly increasing population trend for M. dasycneme, in contrast to a slightly decreasing
trend for the M. myotis/blythii group. The population trends of other bat species could not be exactly
detected. The composition of the wintering bat community in particular parts of the Dobsin4 Ice Cave
is significantly different. Glaciated parts are occupied by E. nilssonii almost exclusively (over 93%
of all bats there), while the microclimatically warmer, non-icy spaces of the cave are characterized
by eudominant representation of M. mystacinus and M. brandtii (over 92% of all bats here). The
Kvaplova sien Hall is the space with both the highest species diversity and the highest abundance
of bats within the cave. A grouping of the major part of the M. mystacinus/brandtii population into
tight clusters is typical here, with the cluster size between 2—105 individuals. Regarding data on
banded bats, a 32-year-old male M. brandtii was recorded in the cave in 2005.

Key words: Chiroptera, bat hibernacula, abundance, long-term changes, winter census, Slovensky
raj Mts., Slovakia

* In this paper we also used unpublished original data from the written estate of chiropterologist
Lucia Bobakova (33). Her intensive field research during the years 1999-2006 contributed
significantly to the knowledge of bat fauna in the Dobsina Ice Cave. We dedicate this article
to her memory.
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1. INTRODUCTION

The Dobsina Ice Cave (“Dobsinska l'adova jaskyna” in Slovak) is a rare natural karst
phenomenon of worldwide importance. It is unique in the unusually large volume of ice
in the mid-mountain position of the temperate climate zone, below the alpine zone (Bella
& Zelinka, 2018). The cave is also one of the most significant hibernating sites for bats
in Europe. Based on the Agreement on the Conservation of Populations of European
Bats (EUROBATS; https://www.curobats.org/activities/intersessional working groups/
underground _sites), the Dobsina Ice Cave was listed among the underground sites
of European importance, together with the Stratena jaskyna and Duca caves, which are
other parts of the same underground Dobsina-Stratena Cave System having a total length
of more than 25 km (Uhrin, 1998; Visnovska et al., 2017; Tulis & Novotny, 2020).

The Dobsina Ice Cave is one of a few underground sites in Slovakia where a long-
term winter monitoring of bats has been performed, in this case for almost seven decades.
This makes it one of the most valuable model sites in Europe. The aim of this paper is
to provide an overview of previous and recent knowledge about the Dobsina Ice Cave
from a chiropterological aspect. The paper can be considered as a continuation of the
summary publications (Uhrin, 1998; Bobakova, 2002b) dealing with the bat community
in the Dobsina Ice Cave since the early period after the cave’s discovery at the end
of 19th century until 2001. It presents a synopsis of both published and the latest original
results from winter censuses of bats for the period 1999-2019 (hereinafter referred to,
in some cases, as the “last research period”). Evaluating the qualitative and quantitative
characteristics of the local bat assemblage as well as a long-term changes in abundance
of bat species populations from the studied cave are given in more detail. We also present
the main records and new data from analyses of fossil remains of bats and bat banding.

2. LOCATION AND CHARACTER OF THE SITE

The Dobsina Ice Cave is located in the southern part of the Slovensky raj (Slovak
Paradise) National Park, north of the town of Dobsind (Roznava District) in eastern
Slovakia. Slovak Paradise represents one of the most important karst areas in the Western
Carpathians, with numerous caves, including the third longest cave system in Slovakia
(Dobsina-Stratena Cave System) (Tulis, 2017). The cave is a typical example of glaciation
of descending sack-like cavity-trapped cold air.

The entrance to the Dobsina Ice Cave (N 48°5148", E 20°18'43""), northwest-facing in a
coniferous forest, is located on the north-western slope of Duca Hill (1,141 m) at an elevation
of 969 m above sea level and 130 m above the bottom of the Hnilec River valley. The cave
entrance/exit is closed by a lattice enclosure, which enables the bats to fly through it. The
cave is 1,483 m long with a vertical span of 75 m (Tulis & Novotny, 2020) and consists
of the main large chamber filled with perennial ice masses as well as partly glaciated and
deeper non-glaciated parts (Fig. 1). The air temperature in the glaciated parts of the cave
usually varies from -3.8 to +0.5 °C and in the non-glaciated parts from +0.8 to 3.5 °C (e.g.
Tulis, 2017).

The cave was discovered on 15 June 1870 and has been opened to the public since 1871.
Nowadays, the show path is 515 m long and passes only through the icy parts of the cave
(Lalkovic, 1994; Bella et al., 2018). The cave is closed to the public each year from October
to mid-May.
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Fig. 1. Map of the Dobsina Ice Cave showing the glaciated (A), partially glaciated (B) and
non-glaciated (C) spaces regularly inspected and other spaces (S) surveyed only once or twice
during the winter monitoring of bats for the period 1999 — 2019 (the map source with the cross-
sections through its ice fill from Tulis et al., 1999)

3. HISTORY OF BAT RESEARCH UNTIL 1999

From the period shortly after the discovery of the Dobsina Ice Cave (1870) we have
no mentions of the occurrence of bats in the cave. This is logical from the knowledge we
have today, because at that time only the icy parts of the cave, where bats tend to occur
only in winter and in relatively low numbers, moreover, mostly hidden in rock crevices
and cavities, were known. The attention of first researchers was focused primarily on
researching the cave’s glaciation phenomenon, and not on the possible presence of animals
(Uhrin, 1998).

The first specific mentions on the presence of bats in the Dobsiné Ice Cave date from
1925 (Lalkovic, 1994). During a visit to the lower parts of the cave by the members of
Carpathian Club in September and October 1925, they noticed the presence of a large
number of bats without a specific identity in the abyss space called Peklo (Hell), as well
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as the bones of various mammal species at the bottom of this non-glaciated chamber.
However, the real beginnings of research on bats in the cave date to the middle of the 20th
century (Mosansky, 1957; Vachold, 2003).

In August 1947, new non-glaciated spaces were discovered in the northern upper part
of the cave. Today they are called the Vstupna chodba (Entrance Passage), Kvaplova sien
(Dripstone Hall) and Biely dom (White Dome), and they subsequently became a subject of
interest for zoologists. The first exact data on the species composition and abundance of bat
assemblages as well as some ecological aspects date back to the period from the 1950s to the
1970s. In the winter of 1951, MoSansky (1957) mentioned a mass presence of the whiskered
bat (Myotis mystacinus) in the Kvaplova sieil Hall (note: at that time M. mystacinus had
not yet been distinguished from a very similar related species of M. brandtii in Slovakia).
After the discovery of winter colonies of M. mystacinus, the founder of modern Slovak
chiropterology, Julius Vachold, studied bats in the cave. Part of the material from his winter
collections of bats for the period 1951 — 1958 is currently stored in the collections of the
East Slovak Museum in Kosice (Vachold, 1956, 2003; Mosansky, 1981). During this period,
in addition to the mentioned whiskered bat, the occurrence of three other species was
confirmed: Myotis myotis, Myotis blythii and Eptesicus nilssonii. At the beginning of the
1960s, a systematic research of bats began in the cave under the leadership of the founders
of the Czechoslovak or Czech school of chiropterology, Jifi Gaisler and Vladimir Hanak.
In the winters between 1963—-1973, they counted and banded bats in detail here (Gaisler
& Hanak, 1970, 1972, 1973; Gaisler et al., 2003). The data they obtained about the wintering
bat community currently provide us with valuable data for evaluating the development of
local populations of individual species of bats over a relatively long period of time. Thanks
to a taxonomic revision of M. mystacinus carried out by Hanak (1965, 1970, 1971), also on
the basis of material from the Dobsina Ice Cave, a new separate species — the Brandt’s bat
(Myotis brandtii) — was included in the fauna of the then Czechoslovakia. Osteological
material of bats collected from several non-glaciated spaces of the cave was analysed by
Horacek (1976). These findings document the composition of the bat community in the
subrecent period to Holocene. Findings from the winter censuses for the period 1979—-1988
(Ivan Hora&ek, Frantisek Bernadovi¢, Stanislav Sroll and others) have been summarized in
review works of a synecological nature (Gaisler, 1975; Obuch, 1994; Uhrin, 1998).

Regular winter bat censuses have been renewed since 1995 thanks to the Slovak Bat
Conservation Society (abbreviated SON — mostly by Marcel Uhrin, Ervin Hapl, Lucia
Bobakova, Jan Obuch, Michal Sara and others) in cooperation with Czech chiropterologists
(Ivan Horacek, Josef Hotovy, Petr Benda, Radek Lucan and others), been coordinated by
the Slovak Caves Administration, or the State Nature Conservancy of the Slovak Republic,
respectively. A summary of the results for the period 1995-1999, as well as a thorough
review of previous faunistic data including a complex bibliography until 1999 referring
to bats of the Dobsina Ice Cave, were compiled by Uhrin (1998) and Bobakova (2002b).

4. BAT RESEARCH AFTER 1999

The SON members also continued their chiropterological monitoring of this important
locality after 1999. Since 2008, experts from the Slovak Caves Administration (Zuzana
Visnovska and others), the Slovak Paradise National Park Administration (Andrea
Hajkova and others) and occasionally from other organizational units of the State Nature
Conservancy of the Slovak Republic (Stefan Matis, Peter Bryndza, Ivan Bryndza and
others), have been more actively involved in the monitoring. The main data analysed
in this paper include the results of the above-mentioned chiropterological research and
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monitoring, referring to the period from September 1999 to February 2019 (i.e. the winter
seasons from 1999/2000 to 2018/2019). We supplement our own results with the available
literature and the original data of other persons with the intention of presenting a synthesis
of this knowledge. A total of 56 winter bat censuses (only a method of visual searching)
were performed in the Dobsina Ice Cave during 18 different winter seasons. Some counts
are missing from the data set for two particular years (2009 and 2012) for different reasons.
Partial bat records related to the period under study have already been published (Bobakova,
2002a,b, 2004a, Uhrin et al., 2008; Visiovska et al., 2017). Several others are available
in the form of monitoring reports, brochures from winter censuses, or thesis (Bobakova,
2001a,b, 2002c, 2004b, 2005, 2006; Lehotska & Lehotsky, 2002; Pjencak & Fulin, 2006a,
b, ¢; Pjencak, 2008; Uhrin, 2013) — we include these data in the parts “New winter data
since 1999” within the chapter “Overview of bat species”.

The most complex chiropterological research in the cave was conducted on a monthly
investigation schedule during the years 1999-2003 by Lucia Bobakova and collective
(Bobakova, 2001a, 2002a, 2004a). This research provided, in much more detail than ever
before, knowledge about the entire assemblage of bats, including its seasonal dynamics,
spatial distribution, character, and the wintering strategy or mechanism of clustering
of bats on the site. It has been confirmed that the cave is used by bats almost exclusively
during winter season.

Since 2004, visual controls of bats have been carried out at the site only once or twice
each winter season, most often in February. In order to obtain as complete data on bats as
possible, a combination of the following methods was used:

(1) Visual survey on a constant route. The method is based on regular winter surveys
of bats on a constant trail in order to learn more about the abundance and distribution
of bat populations in Dobsina Ice Cave. During each visit, particular bat species, their
abundance and spatial distribution, together with a measuring of the air temperature using
a Checktemp 1 digital thermometer (between 2008-2019, see Tab. 1), were recorded in the
cave. The constant trail passes through all the parts open to public (along the show path)
and several parts closed to the public (Fig. 1). For the purposes of this article, the constant
route was divided into three main parts: (A) glaciated cave spaces: Mala siefl (Small Hall)
— a space covered with ice close to the cave entrance, open to public; Velka sieni (Great

Tab. 1. Range of air temperature values recorded in particular parts of the Dobsina Ice Cave during
February surveys of bats in 2008—2019

Part of the cave : Air temperature (°C)
T min. ‘ T max.

glaciated spaces
Mala sient -4.2 -0.5
Vel'ka sien -3.6 -0.4
Ruffinyho koridor — Kaplnka -2.8 -0.7
nad Peklom -3.9 -0.9
partly glaciated spaces
Zriteny dom -2.6 0.6
Vstupna chodba — Bo¢na chodba 2.2 2.3
non-glaciated spaces
Kvaplova sient 3.0 44
Biely dom 35 39
Severna chodba 4.2 4.5
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Hall) — the largest icy part of a dome character with an air temperature in February usually
from -3.6 to -0.4 °C, open to public; some partly icy small cavities directly neighbouring
with the spaces of Mala sieni and Vel'ka sien,, such as Ruzova zahrada (Rose Garden) and
Mala opona (Small Curtain); Ruffinyho koridor (Ruffiny’s Corridor), Kaplnka (Chapel),
Prizemie (Ground Floor), “nad Peklom” (“above Hell”) and Ladopad (Icefall) — icy
spaces in the lower part of the cave with an air temperature in February usually in the
range of -3.9 to -0.7 °C, open to public; (B) partly glaciated cave spaces: Zruteny dom
(Collapsed Dome) — a partly icy larger chamber neighbouring the icy space of Vel'ka sien
with an air temperature varying around the freezing point, closed to the public; Vstupna
chodba (Entrance Passage) and Bo¢na chodba (Side Corridor) together with Hroznova sien
(Grapes Hall) — two parallel cold passages connecting the icy and back non-icy parts of the
cave, closed to the public; (C) non-glaciated cave spaces: Kvaplova sien (Dripstone Hall)
— the largest unglaciated space in the upper part of the cave with an average temperature
+3.5 °C, closed to the public; Biely dom (White Dome) — the back unglaciated space of the
cave with an average temperature +3.7 °C, closed to the public; Severna chodba (North
Passage) —a narrow side corridor running from Kvapl'ova sief, an air temperature reaching
here up to 4.5 °C, closed to the public.

(2) Occasional survey. This supplementary method was used for an occasional visual
survey of cave parts not included in the constant trail in order to record the presence and
abundance of bats there. Such a space is Suchy dom (Dry Dome), which was surveyed once
during the research period — on 12 February 2008 by S. Matis (unpubl.), and also Kvaplova
izbica (Dripstone Cellar), surveyed twice in total — both times in February, in 2000 and
2001 (Bobakova, 2002a). These are the smaller non-glaciated chambers in the lowest part
of the cave (Fig. 1), but their entrance parts have recently been almost clogged with ice.

We used the names of cave spaces according to Tulis & Novotny (2020). As a winter
season “sensu stricto” we mean in this paper the period from November to March. But in
the case of reporting on intra-season variations in the total abundance of bats, we evaluate
the period from September to May as a winter season “sensu lato”.

The full scientific names of the bat species (Chiroptera) and their abbreviations used in
the text and tables are as follows: Rhip — Rhinolophus hipposideros (Borkhausen, 1797),
Mmyo — Myotis myotis (Borkhausen, 1797), Mbly — Myotis blythii (Tomes, 1857), Mmyo/bly
— Myotis myotis/blythii, Mbech — Myotis bechsteinii (Kuhl, 1817), Mnat — Myotis nattereri
(Kuhl, 1817), Mmys — Myotis mystacinus (Kuhl, 1817), Mbra — Myotis brandtii (Eversmann,
1845), Mmys/bra — Myotis mystacinus/brandtii, Mdau — Mpyotis daubentonii (Kuhl,
1817), Mdas — Myotis dasycneme (Boie, 1825), Msp. — Myotis species, Enil — Eptesicus
nilssonii (Keyserling et Blasius, 1839), Eser — Eptesicus serotinus (Schreber, 1774), Paur
— Plecotus auritus (Linnaeus, 1758), Bbar — Barbastella barbastellus (Schreber, 1774),
Nnoc — Nyctalus noctula (Schreber, 1774), indet. — indeterminate species, ind. — individual,
in litt. — “in litteris” (in personal writing correspondence), unpubl. — not yet published.
In this paper, the pairs of morphologically similar and related species Myotis myotis and
M. blythii as well as M. mystacinus and M. brandtii were assessed together as group taxa
— M. myotis/blythii and M. mystacinus/brandtii, respectively. Data and abbreviations in the
parts “New winter data since 1999” within the chapter “Overview of bat species” mean
as follows: date in the order: day, month and year — number of detected live individuals
(the number of fresh cadavers in parentheses, if detected) — names of the determiners
or counting persons, respectively (the data source in parentheses, if present).
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5. RESULTS AND DISCUSSION

5.1. OVERVIEW OF BAT SPECIES
Lesser horseshoe bat (Rhinolophus hipposideros)

Published records since 1999: none.
New winter data since 1999: none.

The long-term absence of representatives of the genus Rhinolophus from the Dob§ina
Ice Cave is apparent not only during a hibernation period, but practically throughout the
year (Uhrin, 1998; Bobakova, 2002a). Due to the ecological demands of horseshoe bats,
considered to be thermophilic forms, the current microclimatic conditions in this cave are
inappropriate for their hibernation. The only two known records of horseshoe bats from
this cave are from the analysis of skeletal remains of the Holocene and older subrecent
period collected from the Kvaplova sienn Hall. Both findings are related to the species
R. hipposideros (Horacek, 1976; Obuch, 2012).

Whiskered bat (Myotis mystacinus) and Brandt’s bat (Myotis brandtii)

Published records since 1999: M. mystacinus, M. brandtii: from February 1999 to
February 2001 (Bobakova, 2002a,b); from January to December 2003 (Bobakova, 2004a).
New winter data since 1999: M. mystacinus: 6. 9. 2001 — 1 ex. — det. L. Bobéakova
& M. Sara (Bobdkova, 2001b, 2004a); 2. 11. 2001 — 1 ex. — det. L. Bobakova & E. Hapl
(Bobakova, 2001b, 2004a); 24. 11. 2004 — 11 ex. — det. L. Bobakova & T. Bartonicka
(Bobakova, 2004b); 8. 2. 2010 — 7 ex. — det. R. Lucan, P. Backor, P. Bryndza, 1. Bryndza,
P. Balko, M. KubesSova, E. Knotkova & Z. Visiovska. M. brandtii: 6. 9. 2001 — 2 ex. — det.
L. Bobakova & M. Sara (Bobakova, 2001b, 2004a); 6. 2. 2002 — 1 ex. — det. L. Bobakova,
V. Handk, I. Horac¢ek & E. Suchomelova (Bobakova, 2002¢; Lehotska & Lehotsky, 2002);
11. 10. 2002 — 1 ex. — det. L. Bobakova & M. Sara (Bobakova, 2002¢c); 24. 11. 2004 — 14 ex.
— det. L. Bobakova & T. Bartonicka (Bobakova, 2004b); 25. 1. 2005 — 1 ex. — det. E. Hapl,
J. Obuch & R. Lucan (Bobakova, 2005; Pjencak & Fulin, 2006b); 12. 2. 2008 — 1 ex. —
det. S. Matis, Z. Visiovska & A. Héjkova; 8. 2. 2010 — 22 ex. — det. R. Lucan, P. Backor,
P. Bryndza, 1. Bryndza, P. Balko, M. Kubesova, E. Knotkova & Z. Visnovska; 3. 2. 2011
— 4 ex. — det. P. Pjencdk, Z. Visnovska, A. Hajkova & L. Cibula. M. mystacinus/brandltii:
4. 3. 2001 — 258 ex. — det. L. Bobakova (E. Hapl in litt.; Bobakova, 2004a); 4. 4. 2001 —
231 ex. — det. L. Bobakova (E. Hapl in litt.; Bobakova, 2004a); 9. 5. 2001 — 226 ex. — det.
L. Bobakova (E. Hapl in litt.; Bobakova, 2004a); 6. 9. 2001 — 51 ex. — det. L. Bobakova &
M. Sara (Bobakova, 2001b, 2004a); 4. 10. 2001 — 115 ex. — det. L. Bobakova (Bobakova,
2001b, 2004a); 2. 11. 2001 — 158 ex. — det. L. Bobakova & E. Hapl (Bobakova, 2001b,
2004a); 8. 12. 2001 — 200 ex. — det. L. Bobakova, E. Hapl & M. Sara (Bobakova, 2001b,
2004a); 9. 1. 2002 — 269 ex. — det. L. Bobakova (Bobakova, 2002c¢); 6. 2. 2002 — 256 ex. —
det. L. Bobakova, V. Hanak, I. Horacek & E. Suchomelova (Bobakova, 2002c; Lehotska
& Lehotsky, 2002); 10. 3. 2002 — 239 ex. — det. E. Hapl, M. Sara & D. Sara (Bobakova,
2002c); 23. 4. 2002 — 297 ex. — det. L. Bobakova, E. Hapl & M. Detko (Bobakova, 2002c);
19. 5. 2002 — 250 ex. — det. L. Bobdkova & E. Hapl (Bobékova, 2002c); ?. 9. 2002 — 70
ex. —det. L. Bobakova & coll. (Bobakova, 2002¢); 11. 10. 2002 — 72 ex. — det. L. Bobakova
& M. Sara (Bobakova, 2002c); 14. 11. 2002 — 113 ex. — det. L. Bobakova, K. Petrzelkova
& D. Carlson (Bobakova, 2002c); 8. 12. 2002 — 204 ex. — det. L. Bobakova (Bobakova,
2002c¢); 12. 2. 2004 — 393 ex. — det. E. Hapl, 1. Labudikovd & M. Polacik (Bobakova,
2004b; Pjencak & Fulin, 2006a); 24. 11. 2004 — 266 ex. —det. L. Bobakova & T. Bartonicka
(Bobakova, 2004b); 25. 1. 2005 — 433 ex. — det. E. Hapl, J. Obuch & R. Luc¢an (E. Hapl in
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litt.; Bobakova, 2005; Pjencak & Fulin, 2006b); 21. 12. 2005 — 311 ex. — det. L. Bobakova
& coll. (Bobakova, 2005); 4. 2. 2006 —332 ex. —det. L. Bobakova, I. Bryndza, Z. Poladikova
& 1. Labudikova (Bobakova, 2006; Pjenc¢ak & Fulin, 2006¢); 6. 3. 2007 — 333 ex. — det.
P. Bryndza, I. Bryndza, Z. Pochop & E. Denesova (Pjencak, 2008); 12. 2. 2008 — 526
ex. — det. S. Matis, Z. Vistiovskd & A. Héajkova; 8. 2. 2010 — 284 ex. — det. R. Lucan,
P. Backor, P. Bryndza, 1. Bryndza, P. Balko, M. Kubesova, E. Knotkova & Z. Visnovska;
3. 2. 2011 — 349 ex. — det. P. Pjencak, Z. Visnovska, A. Hajkova & L. Cibula; 4. 3. 2013
— 507 ex. — det. E. Hapl, M. Sara & M. Detko (Uhrin, 2013); 14. 2. 2014 — 453 ex. — det.
E. Hapl, D. Lébbova, Z. Visnovska, G. Bencurikova, M. Jarosikova & D. Csepanyiova; 6.
2. 2015 — 395 ex. — det. D. Csepanyiové, L. Dovrtel, J. Rys & M. Sara; 11. 2. 2016 — 498
ex. — det. Z. Visnovska, A. Hajkova, L. Cibula & M. Lehocky; 8. 2. 2017 — 643 ex. — det.
Z. Visiovska, A. Hajkova, M. Rendo§ & L. Cibula (Visnovska et al., 2017); 15. 2. 2018 —
410 ex. — det. S. Matis, A. Hajkova, Z. Visiovska & J. Popovics; 12. 2. 2019 — 505 ex. — det.
Z. Visnovska, L. Cibula & J. Richnavsky.

Based on species-determined findings from the territory of Slovakia, M. brandtii has
a scattered and often syntopical occurrence with M. mystacinus (Danko et al., 2012b).
Both species are considered to be cold-adapted forms associated with forest ecosystems,
which often hibernate in colder underground shelters especially in mountain and foothill
areas in northern or central Slovakia (Kovac et al., 2014). Both species were confirmed
as occurring in the Dobsina Ice Cave thanks to a taxonomic revision of the whiskered
bat carried out by Hanak at the turn of the 1960s and 1970s (Hanak, 1965, 1970, 1971).
Analyses of further osteological material (Horacek, 1976; Obuch, 2012) from different
parts of the cave confirmed a slight prevalence of the numbers of M. mystacinus over
M. brandtii, as also indicated by the examination of hibernating bats carried out in an
early chiropterological monitoring (Gaisler, 1975). Due to morphological similarity of the
two bat species, they have typically not been distinguished during later regular winter bat
censuses and only total numbers of M. mystacinus/brandtii have been recorded.

An open question for the present is the possible occurrence of the recently described
European species Myotis alcathoe von Helversen et Heller, 2001 in the Dobsina Ice Cave.
This species was taxonomically distinguished from the very similar species M. mystacinus
and M. brandtii in specimens from Greece and Hungary (von Helversen et al., 2001).
The occurrence of M. alcathoe in Slovakia was recorded for the first time in the summer
of 2001 at the entrance to Stipova jaskyiia Cave in the basaltic plateau of the Cerova
vrchovina Uplands (Benda et al., 2003). No remains of M. alcathoe have been recognized
in Holocene and older skeletal material in the Dobsina Ice Cave, but some older findings of
bats belonging to the genera Myotis may represent this species (Sachanowicz et al., 2012;
Gradzinski et al., 2016).

The whiskered bat and the Brandt’s bat are the most abundant and eudominant species
in the cave (Tab. 2, Fig. 2). The mass occurrence of these two species represents the most
important value of the Dobsina Ice Cave from the chiropterological point of view. In the
period 1999-2019, they accounted together for up to 84.55% of all bat finds in the cave. The
seasonal peaks of M. mystacinus/brandtii abundance inside the cave varied from 297 to 643
individuals. The 643 individuals dated to February 2017 (Visiovska et al., 2017) represent
the highest known number of wintering M. mystacinus/brandtii individuals that has been
recorded in Dobsina Ice Cave so far. The abundance of the population varies during the
winter season, with the maximum occurring mostly in February or March (Bobakova,
2004a). Compared to the previous period, i.e. prior to 1997 the total abundance of these
species did not exceed 270 individuals in the cave (Gaisler & Hanak, 1972, 1973; Uhrin
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Tab. 2. Maximum abundance of individual bat species populations and the summary numbers of
bats in the Dobsiné Ice Cave for particular winter seasons during the years 1999-2019. The number
of visual controls during a winter season is given in parentheses. For abbreviations of bat species see
the section “Bat research after 1999”

Winter season Mmys/ Enil Mmyo/ Paur | Bbar | Mdas | Mnat | Msp. | indet. T(')tal =
bra bly ind.
1999/2000 (9x%) 374 45 11 6 — 1 6 1 4 448
2000/2001 (9%) 328 63 21 6 — 3 4 1 2 428
2001/2002 (9%) 297 60 11 3 1 4 3 — 2 381
2002/2003 (9x%) 371 64 15 5 — 2 2 — — 459
2003/2004 (5%) 393 46 15 9 — 2 2 — — 467
2004/2005 (2x) 434 50 12 14 — 4 7 — — 521
2005/2006 (2%) 332 29 14 4 — 5 6 1 — 391
2006/2007 (1x) 333 34 6 3 — — 1 — — 377
2007/2008 (1x) 527 62 24 12 — 7 6 1 — 639
2009/2010 (1x) 313 24 20 3 — 4 — — — 364
2010/2011 (1x) 353 37 12 3 — 2 2 2 1 412
2012/2013 (1x) 507 52 18 3 — 4 3 — 2 589
2013/2014 (1x) 453 60 18 3 — 13 2 — — 549
2014/2015 (1x) 395 43 14 2 — 5 — — — 459
2015/2016 (1x) 498 25 24 7 — 6 4 — 3 567
2016/2017 (1x) 643 37 14 10 — 11 5 — 2 722
2017/2018 (1x) 410 40 21 1 — 7 6 — 1 486
2018/2019 (1x) 505 33 23 2 — 6 2 — — 571
Total X ind. 7466 | 804 293 96 1 86 61 6 17 8830
Frequency — F% 100 100 100 100 | 5.6 | 944 | 889 | — — 100
Dominance—D% | 84.55 | 9.11 | 3.32 |1.09)| 0.01 | 0.97 | 0.69 | 0.07 | 0.19 100
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Fig. 2. Changes in abundance of the Myotis mystacinus/brandtii population (blue columns) and of the
total abundance of bats (red line) in the Dobsina Ice Cave between the winter seasons for the period
1962-2019
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1998; Bobakova 2002b; Vachold 2003). The last two decades has seen a gradual increase
in the total abundance of M. mystacinus/brandtii within the cave (Fig. 2). This corresponds
to the situation in some other important wintering sites of the both species in Slovakia (e.g.
Visiovska, 2008; Bella et al., 2014). Recent available findings have shown that the Dobsina
Ice Cave, along with the neighbouring Duca Cave, with which it is genetically related, is
the unique wintering site of these two species within Central Europe. Their total number in
both caves in February 2016 totalled as many as 1,695 individuals (Visiiovska et al., 2017).

Both species have been found most often in the microclimatically transitional and static
warmer parts of the cave having an air temperature between zero and 4 °C. Kvaplova sien
is the space most important for the hibernation of M. mystacinus and M. brandtii in the cave
(Fig. 3). This is a permanently non-glaciated area with a stable air temperature reaching
3—4 °C. On average, up to 80% of all individuals of these species winter here (Fig. 4). The
remaining individuals are dispersed in other non-glaciated or partially glaciated spaces,
occupying mostly Suchy dém, Biely dom or the corridors connecting the icy and non-icy
sections (Vstupna chodba, Bo¢na chodba, Hroznova sient). Collections of older skeletal
remains of bats gathered in 1995-2006 (Obuch, 2012) confirmed these two species to be
prevalent in the past in non-glaciated parts of the cave (including Suchy dom and Kvaplova
pivnica).

In addition to free-hanging individuals on the walls, solitary individuals that are hidden
deeper in rock fissures, crevices or cavities are also common. At this hibernaculum, more
than a half (on average between 55-75%) of the present populations of M. mystacinus and
M. brandtii tend to form tight winter clusters of various sizes (Fig. 5). More numerous
mixed clusters (together more than 3 ind.) can be found almost exclusively in the Kvaplova
sient Hall. During the research period between 1999 and 2019, winter clusters composed of
2 to 105 individuals were observed here. The proportion of solitary individuals was between
27 and 45%, pairs or triplets between 5 and 17%, clusters of 4 to 10 individuals between
9 and 26%, and clusters composed of over 10 individuals formed about 26 to 52% of the
entire M. mystacinus/brandtii population in the cave (Bobakova, 2001a; Visinovska et al.,
unpubl.). The common clustering of individuals of these species characteristic for this cave

Fig. 3. Visual searching of bats in the space of Kvaplova sien. Photo: Z. Visnovska
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Fig. 4. Spatial distribution (%) of the population of each bat species within the cave (average of the
values from the February inspections in the period 2000-2019)

Fig. 5. A winter cluster of the species Myotis mystacinus and Myotis brandtii. Photo: Z. Visnovska

contrasts noticeably with the situation at their second largest known cave hibernaculum
in Slovakia — Deménova Ice Cave (the Low Tatra Mts.) — where individuals winter almost
exclusively as solitary, without clustering (Kovac et al., 2014). The phenomenon of different
behaviour of these species between similar hibernacula has not yet been elucidated.

Greater mouse-eared bat (Myotis myotis) and Lesser mouse-eared bat (Myotis blythii)

Published records since 1999: M. myotis, M. blythii: from February 1999 to February
2001 (Bobakova, 2002a,b; Uhrin et al., 2008); from January to December 2003 (Bobakova,
2004a).

New winter data since 1999: M. myotis: 4. 3. 2001 — 19 ex. — det. L. Bobakova (E. Hapl
in litt.); 4. 4. 2001 — 14 ex. — det. L. Bobakova (E. Hapl in litt.); 9. 5. 2001 — 3 ex. — det.
L. Bobakova (E. Hapl in litt.); 4. 10. 2001 — 4 ex. — det. L. Bobakova (Bobakova, 2001b);
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2. 11. 2001 — 7 ex. — det. L. Bobakova & E. Hapl (Bobakova, 2001b); 8. 12. 2001 — 9
ex. — det. L. Bobakova, E. Hapl & M. Sara (Bobakova, 2001b); 9. 1. 2002 — 8 ex. — det.
L. Bobakova (Bobakova, 2002c); 6. 2. 2002 — 10 ex. — det. L. Bobakova, V. Hanak, L.
Horacek & E. Suchomelova (Bobakova, 2002¢; Lehotska & Lehotsky, 2002); 10. 3. 2002 —
10 ex. — det. E. Hapl, M. Sara & D. Sara (Bobakova, 2002c); 23. 4. 2002 — 10 ex. — det. L.
Bobakova, E. Hapl & M. Detko (Bobakova, 2002c); 19. 5. 2002 — 2 ex. — det. L. Bobakova
& E. Hapl (Bobakova, 2002c); 2. 9. 2002 — 1 ex. — det. L. Bobakova & coll. (Bobakova,
2002c); 11. 10. 2002 — 3 ex. — det. L. Bobakova & M. Sara (Bobakova, 2002c); 14. 11.
2002 — 5 ex. — det. L. Bobakova, K. Petrzelkova & D. Carlson (Bobéakova, 2002c); 8. 12.
2002 — 6 ex. — det. L. Bobakova (Bobakova, 2002c); 12. 2. 2004 — 15 ex. — det. E. Hapl, L.
Labudikova & M. Polacik (Bobakova, 2004b; Pjencak & Fulin, 2006a); 24. 11. 2004 — 8
ex. — det. L. Bobakova & T. Bartonicka (Bobakova, 2004b); 25. 1. 2005 — 12 ex. — det. E.
Hapl, J. Obuch & R. Lucan (E. Hapl in litt.; Bobakova, 2005; Pjenc¢ak & Fulin, 2006b); 21.
12. 2005 — 12 ex. — det. L. Bobakova & coll. (Bobakova, 2005); 4. 2. 2006 — 12 ex. — det.
L. Bobakova, 1. Bryndza, Z. Polacikova & 1. Labudikova (Bobakova, 2006; Pjencak &
Fulin, 2006¢); 6. 3. 2007 — 6 ex. — det. P. Bryndza, I. Bryndza, Z. Pochop & E. DeneSova
(Pjencak, 2008); 12. 2. 2008 — 23 ex. — det. S. Matis, Z. Visiovska & A. Hajkova; 8. 2.
2010 —20 ex. —det. R. Lucan, P. Backor, P. Bryndza, I. Bryndza, P. Balko, M. Kubesova, E.
Knotkova & Z. Visiovska; 4. 3. 2013 — 18 ex. — det. E. Hapl, M. Sara & M. Detko (Uhrin,
2013); 6. 2. 2015 — 14 ex. — det. D. Csepanyiova, L. Dovrtel, J. Rys & M. Sara; 15. 2. 2018
— 14 ex. — det. S. Matis, A. Hajkova, Z. Vishovska & J. Popovics. M. blythii: 21. 12. 2005
—1 ex. —det. L. Bobakova & coll. (Bobakova, 2005); 4. 2. 2006 — 2 ex. — det. L. Bobakova,
I. Bryndza, Z. Polacikova & I. Labudikova (Bobakova, 2006; Pjen¢ak & Fulin, 2006c¢);
12.2. 2008 — 1 ex. — det. S. Matis, Z. Visiovska & A. Hajkova; 15. 2. 2018 — 7 ex. — det.
S. Matis, A. Hajkové, Z. Vishovska & J. Popovics. M. myotis/blythii: 9. 1. 2002 — 1 ex. —
det. L. Bobakova (Bobakova, 2002c); 10. 3. 2002 — 1 ex. — det. E. Hapl, M. Sara & D. Sara
(Bobakova, 2002c); 8. 12. 2002 — 1 ex. — det. L. Bobakova (Bobakova, 2002c); 3. 2. 2011
—12 ex. —det. P. Pjencak, Z. Visnovska, A. Hajkova & L. Cibula; 14. 2. 2014 — 18 ex. — det.
E. Hapl, D. Lobbova, Z. Visnovska, G. Bencurikova, M. Jarosikova & D. Csepanyiova; 11.
2. 2016 — 24 ex. — det. Z. Visnovska, A. Hajkova, L. Cibula & M. Lehocky; 8. 2. 2017 —
14 ex. — det. Z. Visnovska, A. Hajkova, M. Rendos & L. Cibula; 12. 2. 2019 — 23 ex. — det.
Z. Visnovska, L. Cibula & J. Richnavsky.

Due to its wide ecological valence, the species M. myotis is one of the most common
and abundant hibernating bats in Slovak caves, especially in the mountainous areas of
central and northern Slovakia, including the Slovak Paradise Mts. (Kovac et al., 2014).
The thermophilous Mediterranean element, M. blythii, was recently noted mainly from the
southern parts of Slovakia, and the Dobsina Ice Cave is near the northernmost margin of
its distribution range in Europe (Uhrin et al., 2008). This is a species very similar to the
greater mouse-eared bat; thus, during visual inspections, the two species have usually not
been distinguished from each other.

Both species were confirmed in Dobsina Ice Cave (e.g. MoSansky, 1981; Gaisler & Hanak,
1972, 1973; Bobakova, 2002a). Analysis of previous osteological collections (Horacek,
1976; Obuch, 2012) from different parts of the cave confirmed the prevalence of M. myotis
over M. blythii (mutual ratio equal to or higher than 4 to 1), which was also indicated by an
examination of hibernating bats carried out during the early chiropterological monitoring
in the 1960s and 1970s (Gaisler & Hanak, 1972, 1973; Uhrin, 1998).

Since 1999, the mouse-eared bats represent a euconstant but subdominant component
of the cave bat community in winter (F = 100%, D = 3.32%). Their populations have
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occurred almost exclusively in warmer back non-glaciated spaces with an internal
temperature between 3.0-4.5 °C, such as Kvaplova sieni, Biely dom and Severna chodba
(Fig. 4). Individuals most commonly winter here alone, though they occasionally form
small clusters, mostly in pairs or triplets.

Long-term trends in the abundance of M. myotis and M. blythii in cave hibernacula
vary from region to region in the country (e.g. Uhrin et al., 2010). The Dobsina Ice Cave
has not seen any significant changes in the abundance of M. myotis/blythii over the last two
decades, but compared to the previous periods (between 1960s—1980s), an overall decline
in their populations has been noticeable (Fig. 6). The highest abundance of M. myotis/
blythii (39 to 52 ind.) in the cave was recorded in the 1960s (Gaisler & Handk, 1972, 1973),
when it also ranked among the eudominant components of the cave community of bats
(D = 20% on average). Since 1999, a lower but relatively balanced population state has
been observed, with seasonal maxima of 6 to 24 individuals, which they usually reach in
March (Tab. 2).
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Fig. 6. Changes in abundance of the populations of Eptesicus nilssonii (blue) and Myotis myotis/
blythii (red) in the Dobsina Ice Cave between the winter seasons for the period 1962-2019

Natterer’s bat (Myotis nattereri)

Published records since 1999: from February 1999 to February 2001 (Bobakova, 2002a,b);
from January to December 2003 (Bobakova, 2004a).

New winter data since 1999: 4. 3.2001 —2 ex. —det. L. Bobakova (E. Hapl in litt.); 4. 4. 2001
—1 ex. —det. L. Bobakova (E. Hapl in litt.); 23. 4. 2002 — 3 ex. — det. L. Bobakova, E. Hapl
& M. Detko (Bobakova, 2002c); 8. 12. 2002 — 1 ex. — det. L. Bobakova (Bobakova, 2002c);
12.2.2004 — 2 ex. — det. E. Hapl, I. Labudikova & M. Polacik (Bobakova, 2004b; Pjenc¢ak
& Fulin, 2006a); 24. 11. 2004 — 2 ex. — det. L. Bobakova & T. Bartoni¢ka (Bobakova,
2004b); 25. 1. 2005 — 7 ex. —det. E. Hapl, J. Obuch & R. Lu¢an (Bobakova, 2005; Pjencak
& Fulin, 2006b); 21. 12. 2005 — 6 ex. — det. L. Bobakova & coll. (Bobakova, 2005); 6. 3.
2007 — 1 ex. — det. P. Bryndza, 1. Bryndza, Z. Pochop & E. Denesova (Pjencak, 2008);
12. 2. 2008 — 6 ex. — det. S. Matis, Z. Visiovska & A. Hajkové; 3. 2. 2011 — 2 ex. — det.
P. Pjencék, Z. Visiovska, A. Hajkova & L. Cibula; 4. 3. 2013 — 3 ex. — det. E. Hapl, M. Sara
& M. Detko (Uhrin, 2013); 14. 2. 2014 — 2 ex. — det. E. Hapl, D. Lobbova, Z. Visiovska,
G. Bencurikova, M. Jarosikova & D. Csepanyiova; 11. 2. 2016 — 4 ex. — det. Z. Visiovska,
L. Cibula, A. Hajkova & M. Lehocky; 8. 2. 2017 — 5 ex. — det. Z. Visnovska, A. Hajkova,
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M. Rendo§ & L. Cibula; 15. 2. 2018 — 6 ex. — det. S. Matis, A. Hajkova, Z. Visiovska & J.
Popovics; 12. 2. 2019 — 2 ex. —det. Z. Visiovska, L. Cibula & J. Richnavsky.

The Natterer’s bat is a forest species having natural roosts in tree cavities (Danko et
al., 2012a). In winter, it occurs, but only rarely, in small numbers in caves and mines,
mostly in western and central Slovakia. Dobsina Ice Cave is one of the most occupied cave
hibernacula of M. nattereri in the country (Kovac et al., 2014). During the second half of
the 20th century, this species was observed only sporadically in the cave (Uhrin, 1998).
After 1999, however, an increased frequency of its occurrence began being recorded,
first around the entrance to the cave (Bobakova, 2002a), and then inside the cave, where
the number of hibernating individuals gradually increased slightly year-to-year (Fig. 7).
A maximum number of seven individuals (January 2005) has thus far been recorded in the
cave (Bobakova, 2005).
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Fig. 7. Changes in abundance of the populations of Plecotus auritus (blue), Barbastella barbastellus
(violet), Myotis dasycneme (green) and Myotis nattereri (red) in the Dobsina Ice Cave between the
winter seasons for the period 1962-2019

The species most often occurs in the relatively warm space of Kvaplova sieil, with
an average temperature of 3.5 °C (93.5% of all finds of this species), but it does not avoid
colder or partially icy places (Tab. 3, Fig. 4). A similar nature of the occurrence was also
confirmed by findings of the species in samples of subfossil osteological material as well
as in the Suchy doém space (Horacek, 1976; Obuch, 1995, 2012).

Bechstein’s bat (Myotis bechsteinii)

Published records since 1999: none.
New winter data since 1999: none.

Bechstein’s bat is an accessory component of the bat community in the Dobsina Ice
Cave. Hibernation of this species has thus far been observed here two times, in the winters
of 1982 and 1996 (Uhrin, 1998). It is more frequent in the osteological material, with the
most findings coming from the spaces of Suchy dom and Kvaplova sienn (Horacek, 1976;
Obuch, 1995, 2012). Besides that, a living individual of M. bechsteinii was netted at the
entrance to the cave in the summers of 1999 and 2000 (Bobakova, 2002a).
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Tab. 3. Average numbers of individuals of each bat species from February inspections for the period 20002019 in selected parts of the cave. Explanations: *

means these cave spaces were surveyed only once or twice for the period; D % = percentage expression of the occupancy of individual parts of the cave by bats
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Pond bat (Myotis dasycneme)

Published records since 1999: from
February 1999 to February 2001 (Bobakova,
2002a,b); from January to December 2003
(Bobakova, 2004a).

New winter data since 1999: 4. 3. 2001 — 3
ex. —det. L. Bobakova (E. Hapl in litt.); 4. 4.
2001 — 2 ex. — det. L. Bobakova (E. Hapl in
litt.); 4. 10. 2001 — 1 ex. — det. L. Bobakova
(Bobakova, 2001b); 2. 11. 2001 — 2 ex. — det.
L. Bobakova & E. Hapl (Bobakova, 2001b);
8.12.2001 —1 ex.—det. L. Bobakova, E. Hapl
& M. Sara (Bobakova, 2001b); 9. 1. 2002 — 2
ex. — det. L. Bobakova (Bobakova, 2002c);
10. 3. 2002 — 2 ex. — det. E. Hapl, M. Sara &
D. Sara (Bobakova, 2002c); 23. 4. 2002 — 4
ex. —det. L. Bobakova, E. Hapl & M. Detko
(Bobakova, 2002c); 19. 5. 2002 — 1 ex. — det.
L. Bobakova & E. Hapl (Bobakova, 2002c);
7.9.2002 — 1 ex. — det. L. Bobakova & coll.
(Bobakova, 2002c); 8. 12. 2002 — 1 ex. —
det. L. Bobakova (Bobakova, 2002c); 12. 2.
2004 — 2 ex. — det. E. Hapl, I. Labudikova
& M. Polacik (Bobakova, 2004b; Pjencak
& Fulin, 2006a); 24. 11. 2004 — 4 ex. — det.
L. Bobakova & T. Bartonicka (Bobakova,
2004b); 25. 1. 2005 — 3 ex. — det. E. Hapl,
J. Obuch & R. Lucéan (Bobakova, 2005;
Pjencak & Fulin, 2006b); 21. 12. 2005 — 2
ex. — det. L. Bobakova & coll. (Bobakova,
2005); 4.2.2006 — 5 ex. — det. L. Bobakova,
I. Bryndza, Z. Polacikova & I. Labudikova
(Bobakova, 2006; Pjencak & Fulin, 2006¢);
12. 2. 2008 — 7 ex. — det. S. Matis, Z.
Visnovska & A. Hajkova; 8. 2. 2010 — 4
ex. — det. R. Lucan, P. Backor, P. Bryndza,
I. Bryndza, P. Balko, M. KubeSova, E.
Knotkova & Z. Visnovska; 3. 2. 2011 — 2 ex.
—det. P. Pjencék, Z. Visnovska, A. Hajkova
& L. Cibula; 4. 3. 2013 — 4 ex. — det. E. Hapl,
M. Sara & M. Detko (Uhrin, 2013); 14. 2.
2014 — 13 ex. — det. E. Hapl, D. Lobbova, Z.
Visnovska, G. Bencurikova, M. Jarosikova
& D. Csepanyiova; 6. 2. 2015 — 5 ex. — det.
D. Csepanyiova, L. Dovrtel, J. Rys & M.
Sara; 11. 2. 2016 — 6 ex. — det. Z. Visiovska,
A. Hajkova, L. Cibula & M. Lehocky; 8.
2. 2017 — 11 ex. — det. Z. Visnovska, A.




Hajkova, M. Rendo§ & L. Cibula; 15. 2.
2018 — 7 ex. — det. S. Matis, A. Hajkova,
Z. Visnovska & J. Popovics; 12. 2. 2019
— 6 ex. — det. Z. Visnovska, L. Cibula
& J. Richnavsky.

The pond bat ranks among the rarest
species of bats in Slovakia (Uhrin et al.,
1995; Danko & Kristofik, 2012). It regularly
winters in lower numbers only in a few
caves of mountain and foothill areas located
mainly in the Slovensky kras Mts., KoSicka
kotlina Basin, Muranska planina Mts., or
the Slovensky raj Mts., where the Dobsina
Ice Cave is the most important site (Kovac
et al., 2014). It was in this cave where in
1964 the species Myotis dasycneme (Fig. 8)
Fig. 8 The pond bat (Myotis dasycneme). Photo:  \ag discovered for the first time in Slovakia
Z. Vishovska (Gaisler & Hanak, 1972, 1973). Within
the last twenty years, the species has represented a quite stable element of the bat winter
community in the cave, if a comparison is made with the period before 1999, when the
species was rather irregular hibernant there (Gaisler & Hanak, 1972, 1973; Horacek &
Hanak, 1989; Uhrin, 1998). It hibernates almost exclusively in Kvaplova siei and its
neighbouring spaces (Fig. 4), which corresponds to the findings of the species in samples
of Holocene osteological material (Horacek, 1976; Obuch, 2012). Bats of this species
winter individually, but rare cases of their occurrence within the M. mystacinus/brandtii
clusters are known, too.

Long-term monitoring has shown an increase in the number of finds and also the
number of wintering individuals (max. 13 ind.) since the year 2000, which indicates
a slightly upward population trend of M. dasycememe in this cave (Fig. 7).

Daubenton’s bat (Myotis daubentonii)

Published records since 1999: none.
New winter data since 1999: none.

In addition to a few findings in the osteological material from the older subrecent
period (Horacek, 1976; Obuch, 2012) only one recent case of the presence of a resting
M. daubentonii individual in the cave (Kvaplova sien Hall), dated to a summer period, is
known (Bobékova, 2001a, 2002a). Hibernation of this species has not yet been observed
here.

Serotine bat (Eptesicus serotinus)

Published records since 1999: December 2006 — in a sample of older osteological material
(Obuch, 2012).
New winter data since 1999: none.

The only known finding of one individual of the serotine bat in the cave comes from an
analysis of skeletal remains of bats taken from the Suchy dom space (Obuch, 2012).

Northern bat (Eptesicus nilssonii)

Published records since 1999: from February 1999 to February 2001 (Bobakova, 2002a,b);
from January to December 2003 (Bobakova, 2004a).
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New winter data since 1999: 4. 3. 2001 — 43 ex. — det. L. Bobakova (E. Hapl in litt.;
Bobakova, 2004a); 4. 4. 2001 — 58 ex. — det. L. Bobakova (E. Hapl in litt.; Bobakova,
2004a); 9. 5. 2001 — 29 ex. — det. L. Bobakova (E. Hapl in litt.; Bobakova, 2004a); 6. 9.
2001 — 26 ex. — det. L. Bobakova & M. Sara (Bobakova, 2001b, 2004a); 4. 10. 2001 — 46
ex. — det. L. Bobakova (Bobakova, 2001b, 2004a); 2. 11. 2001 — 60 ex. — det. L. Bobakova
& E. Hapl (Bobakova, 2001b, 2004a); 8. 12. 2001 — 59 ex. — det. L. Bobakova, E. Hapl
& M. Sara (Bobakova, 2001b, 2004a); 9. 1. 2002 — 35 ex. — det. L. Bobakova (Bobakova,
2002c¢); 6. 2. 2002 — 31 ex. — det. L. Bobakova, V. Hanak, I. Hora¢ek & E. Suchomelova
(Bobakova, 2002c; Lehotska & Lehotsky, 2002); 10. 3. 2002 — 40 ex. — det. E. Hapl, M.
Sara & D. Sara (Bobakova, 2002c); 23. 4. 2002 — 52 ex. — det. L. Bobakova, E. Hapl & M.
Detko (Bobakova, 2002c); 19. 5. 2002 — 13 ex. — det. L. Bobakova & E. Hapl (Bobakova,
2002c¢); 2. 9. 2002 — 8 ex. — det. L. Bobakova & coll. (Bobakova, 2002c); 11. 10. 2002 —
18 ex. — det. L. Bobakova & M. Sara (Bobakova, 2002c); 14. 11. 2002 — 27 ex. — det. L.
Bobakova, K. Petrzelkova & D. Carlson (Bobakova, 2002c); 8. 12. 2002 — 64 ex. — det.
L. Bobakova (Bobakova, 2002c); 12. 2. 2004 — 26 ex. — det. E. Hapl, 1. Labudikova &
M. Polacik (Bobakova, 2004b; Pjencak & Fulin, 2006a); 24. 11. 2004 — 36 ex. — det. L.
Bobakova & T. Bartonicka (Bobakova, 2004b); 25. 1. 2005 — 50 ex. — det. E. Hapl, J. Obuch
& R. Lucan (Bobakova, 2005; Pjencak & Fulin, 2006b); 21. 12. 2005 — 29 ex. — det. L.
Bobakova & coll. (Bobakova, 2005); 4. 2. 2006 — 27 ex. — det. L. Bobakova, 1. Bryndza,
Z. Polacikova & 1. Labudikova (Bobakova, 2006; Pjencak & Fulin, 2006¢); 6. 3. 2007 —
34 ex. — det. P. Bryndza, I. Bryndza, Z. Pochop & E. Denesova (Pjencak, 2008); 12. 2.
2008 — 62 ex. (+ 1) — det. S. Matis, Z. Visiovska & A. Hajkova; 8. 2. 2010 — 24 ex. — det.
R. Lucan, P. Backor, P. Bryndza, 1. Bryndza, P. Balko, M. KubesSova, E. Knotkova & Z.
Visnovska; 3. 2. 2011 — 37 ex. —det. P. Pjencak, Z. Visnovska, A. Hajkova & L. Cibula; 4. 3.
2013 — 52 ex. — det. E. Hapl, M. Sara & M. Detko (Uhrin, 2013); 14. 2. 2014 — 60 ex. — det.
E. Hapl, D. Lobbova, Z. Visinovska, G. Bencurikova, M. Jarosikova & D. Csepanyiova;
6. 2. 2015 — 43 ex. — det. D. Csepanyiova, L. Dovrtel, J. Rys & M. Sara; 11. 2. 2016 — 25
ex. — det. Z. Visnovska, A. Hajkova, L. Cibula & M. Lehocky; 8. 2. 2017 — 37 ex. — det.
Z. Visiovska, A. Hajkova, M. Rendo$ & L. Cibula; 15. 2. 2018 — 40 ex. — det. S. Matis, A.
Hajkova, Z. Visnovska & J. Popovics; 12. 2. 2019 — 33 ex. — det. Z. Visnovska, L. Cibula
& J. Richnavsky. :

The northern bat (Fig. 9) is a rare cold-
adapted forest species in Slovakia but is
locally common and relatively numerous
(Danko etal., 2012c). Itis a typical hibernant
of colder caves at higher altitudes in the
mountain regions of central and northern
Slovakia (Kovac et al., 2014). The Dobsina
Ice Cave and Demidnova Ice Cave in the
Low Tatra Mountains (Bella et al., 2014)
are the most important wintering sites of E.
nilssonii in the country. In each of them, it ‘
regularly winters in a maximum number of "5
about 60 individuals. \

When conducting winter surveys l“
during the 2nd half of the 20th century, B
the abundance of E. nilssonii in the Fig. 9. The northern bat (Eptesicus nilssonii).
Dobsina Ice Cave usually had not exceeded Photo: Z. Visiiovska
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30 individuals, and in the 1950s and 1960s not even 10 individuals (Gaisler & Hanak, 1972,
1973; Uhrin 1998; Bobakova 2002b; Vachold 2003). The highest number of the species
reported in those times was 31 individuals, dated to January 1979 (Fig. 6). Since 2000,
a generally higher numbers of E. nilssonii have been recorded in the cave compared to the
previous period, but the relatively high fluctuation in its abundance between the individual
winter seasons is interesting. The exact causes of this high inter-season variation of the
species have not yet been elucidated. This may be in part due to a subjective factor
(different success rates for the bat census in difficult conditions of glaciated spaces), and
between 2003 and 2008 the population may have really been declining due to an objective
disturbing factor, which was the gradual entire reconstruction of the tourist path along
the all glaciated parts of the cave (Labaska, 2004, 2008). However, similar significant
fluctuations in abundance were also recorded in other seasons, when no reconstruction
work was being carried out in the cave. So far, the highest recorded number of E. nilssonii
in the cave is 64 individuals dated to December 2002 (Bobakova, 2002c).

Most of the northern bat population (more than 88%) in the Dob$ina Ice Cave winters
in icy and partly icy spaces, especially Velka siefi, Zriteny dom and the lower section
between Prizemie and Cadopad (Fig. 4). Of the non-glaciated spaces, the Suchy dom area
(S. Matis, unpubl.) seems to be relatively preferred, too (nearly 9% of its cave population).
This species is characterized by the hibernation of solitary individuals, which hang freely
on the walls and ceilings of cave spaces or are hidden in smaller cavities or crevices. In the
samples of skeletal material, the northern bat was detected in a low abundance in various
parts of the cave, including the non-glaciated Kvaplova sien or Kvaplova pivnica spaces,
while most of the finds are located in the area of Suchy dom (Obuch, 2012).

Western barbastelle (Barbastella barbastellus)

Published records since 1999: none.
New winter data since 1999: 8. 12. 2001 — 1 ex. — det. L. Bobakova, E. Hapl & M. Sara
(Bobakova, 2001b).

The western barbastelle is a forest species that hibernates in caves and often also in
artificial underground spaces in lower to middle positions up to 900 m a. s. 1. (Kovac
et al., 2014). It has been a sporadically observed bat species (Fig. 7) in the Dobsina Ice
Cave since the 1950s. A maximum number of seven individuals, dated to winter 1979, has
been recorded there (Uhrin, 1998). During the research period 1999-2019 (Tab. 2), the
hibernation of B. barbastellus was last observed in the cave in December 2001 (Bobakova,
2001b). However, it is numerously represented in the osteological material. Analyses from
collections of skeletal remains gathered between 1971-2006 (Horacek, 1976; Obuch, 1995,
2012) confirmed this species to be present in non-glaciated and partly glaciated parts of
the cave in the past, and surprisingly it was the very numerous and dominant (D = 58%
of all local bone finds) in the space of Suchy dom. It can be assumed that in the period
when a numerous winter colony of B. barbastellus was present in this non-glaciated lower
part of the cave, the place served as a food reserve of the European pine marten (Obuch,
2012). Their stay in the cave may have lasted until the recent past, as there were mentions
in the 1920s of the observation of large numbers of non-specified bats in the lowest non-
glaciated parts of the cave (Lalkovi¢, 1994). One possible reason why the colony of these
bats suddenly abandoned the winter roost, Obuch (2012) assumes, may have been the
frequent disturbing (by humans or perhaps by martens) of the sites of their winter colonies
in the first decades after discovery of the cave and after it being opened to the public.
On the other hand, it should be noted that the lowest spaces of the cave (Peklo, Suchy
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dom, Kvaplova pivnica) have recently only been sporadically inspected due to the more
difficult entry to them (their entrances have recently been rather clogged with ice), and thus
the possible occurrence of the species in these parts of the cave could have escaped our
attention in previous times.

Brown long-eared bat (Plecotus auritus)

Published records since 1999: from February 1999 to February 2001 (Bobakova, 2002a,b);
from January to December 2003 (Bobakova, 2004a).

New winter data since 1999: 4. 3. 2001 — 4 ex. — det. L. Bobakova (E. Hapl in litt.); 4. 4.
2001 — 3 ex. — det. L. Bobakova (E. Hapl in litt.); 4. 10. 2001 — 2 ex. — det. L. Bobakova
(Bobakova, 2001b); 8. 12. 2001 — 1 ex. — det. L. Bobakova, E. Hapl & M. Sara (Bobakova,
2001b); 9. 1. 2002 — 3 ex. — det. L. Bobakova (Bobakova, 2002c¢); 6. 2. 2002 — 1 ex. — det.
L. Bobakova, V. Hanak, 1. Hora¢ek & E. Suchomelova (Bobakova, 2002¢; Lehotska &
Lehotsky, 2002); 10. 3. 2002 — 3 ex. — det. E. Hapl, M. Sara & D. Sara (Bobakova, 2002c);
23. 4. 2002 — 1 ex. — det. L. Bobakova, E. Hapl & M. Detko (Bobakova, 2002c); 8. 12.
2002 — 5 ex. — det. L. Bobakova (Bobakova, 2002¢); 12. 2. 2004 — 9 ex. — det. E. Hapl, 1.
Labudikova & M. Polacik (Bobakova, 2004b; Pjenc¢ak & Fulin, 2006a); 24. 11. 2004 — 3
ex. — det. L. Bobakova & T. Bartonicka (Bobakova, 2004b); 25. 1. 2005 — 14 ex. — det. E.
Hapl, J. Obuch & R. Lu¢an (Bobakova, 2005; Pjen¢ak & Fulin, 2006b); 21. 12. 2005 — 3
ex. — det. L. Bobakova & coll. (Bobakova, 2005); 4. 2. 2006 — 4 ex. — det. L. Bobakova, 1.
Bryndza, Z. Polacikova & I. Labudikova (Bobakova, 2006; Pjenc¢ak & Fulin, 2006c¢); 6. 3.
2007 — 3 ex. — det. P. Bryndza, 1. Bryndza, Z. Pochop & E. Denesova (Pjencak, 2008); 12.
2.2008 — 12 ex. (+ 31) — det. S. Matis, Z. Visiovska & A. Hajkova; 8. 2. 2010 — 3 ex. — det.
R. Lucan, P. Backor, P. Bryndza, 1. Bryndza, P. Balko, M. Kube$ova, E. Knotkova & Z.
Visnovska; 3. 2. 2011 — 3 ex. — det. P. Pjencak, Z. Visnovska, A. Hajkova & L. Cibula; 4.
3.2013 — 3 ex. — det. E. Hapl, M. Sara & M. Detko (Uhrin, 2013); 14. 2. 2014 — 3 ex. — det.
E. Hapl, D. Lobbova, Z. Visnovska, G. Bencurikova, M. JaroSikova & D. Csepanyiova;
6. 2. 2015 — 2 ex. — det. D. Csepanyiova, L. Dovrtel, J. Rys & M. Sara; 11. 2. 2016 — 7
ex. — det. Z. Visnovska, A. Hajkova, L. Cibula & M. Lehocky; 8. 2. 2017 — 10 ex. — det.
Z. Visiovska, A. Hajkova, M. Rendo§ & L. Cibula; 15. 2. 2018 — 1 ex. — det. S. Matis, A.
Hajkova, Z. Visnovska & J. Popovics; 12. 2. 2019 — 2 ex. — det. Z. Visnovska, L. Cibula &
J. Richnavsky.

Of representatives of the genus Plecotus, only the cold-adapted forest species P. auritus
has appeared in the Dobsina Ice Cave almost regularly since the 1960s (Gaisler & Hanék,
1972, 1973; Uhrin, 1998; Bobakova, 2002b). It is a species that occasionally and in lower
numbers enters the caves at higher altitudes situated especially in the mountain regions of
central and northern Slovakia. The Dobsina Ice Cave, along with the neighbouring Duca
Cave, rank among the most important hibernacula of this species in Slovakia (Kova¢ et
al., 2014). The maximum abundance of P. auritus year-on-year, but also within the same
winter season, varies considerably in the range from zero to 14 individuals (Fig. 7).
An interesting case occurred in February 2008, when we visually identified 12 alive
hibernating individuals as well as three fresh cadavers belonging to this species. Thus, the
highest number of P. auritus individuals recorded in the cave was 15.

First individuals appear at the site relatively soon. During September and October,
increased flight activity of the species (detected using the netting method) in the vicinity
of the cave entrance was recorded, while some of them then fly deeper into the cave, where
they subsequently overwinter (Bobakova, 2001a, 2002a, 2004a). The highest number
of P. auritus finds in the cave falls between December and February. The species most
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often occupies upper non-glaciated to partly glaciated spaces in the section from Kvaplova
sieft (on average 51% of the cave population of the species) through Vstupna chodba —
Bo¢na chodba (approx. 11% of the finds) to Zrateny dom (2.6% of finds). Off the standard
route of visual inspections, Suchy dom (S. Matis, unpubl.) appears to be a suitable place
for its hibernation (Fig. 4), as also evidenced by the relatively numerous findings of this
species in local accumulations of skeletal material (Obuch, 2012). Single bats hibernate
hidden in the fissures and small cavities of cave walls and ceilings, occasionally free-
hanging on walls. They end their hibernation and leave the cave during April, one of the
first bats in the local community to do so.

Common noctule (Nyctalus noctula)

Published records since 1999: December 2006 — in a sample of older osteological material
(Obuch, 2012).
New winter data since 1999: none.

The only known finding of this species (1 ind.) in the cave comes from an analysis of
skeletal remains of bats taken from older cave deposits in the space of Suchy dom (Obuch,
2012).

5.2. BAT COMMUNITY IN THE CAVE
Species diversity and frequency

During the visual winter censuses carried out between 1999 and 2019, altogether the
nine following bat species were recorded in the Dobsina Ice Cave: Myotis mystacinus,
M. brandtii, M. myotis, M. blythii, M. nattereri, M. dasycneme, Eptesicus nilssonii, Plecotus
auritus and Barbastella barbastellus. In comparison with the period before 1999, no living
individual of Myotis bechsteinii hibernating directly inside the cave was recorded, but it
was netted at the entrance to the cave during the research in 1999-2001 (Bobakova, 2002a).
Sporadic findings of four other species (Myotis daubentonii, Rhinolophus hipposideros,
Eptesicus serotinus and Nyctalus noctula) were documented by the analysis of osteological
material from the Holocene and the older subrecent period (Horac¢ek, 1976; Obuch, 2012).
Thus, a total of 14 species of bats are thus far known from the Dobsina Ice Cave.

In terms of frequency, the group taxa M. mystacinus/brandtii and M. myotis/blythii
along with E. nilssonii and P. auritus being recorded each winter season (F = 100% for each
species), can be considered the main hibernating species in the cave (Tab. 2). Two other
species with a frequency exceeding 85% were M. dasycneme (F = 94.4%) and M. nattereri
(F = 88.9%)).

Regarding the period from 1999-2004 (Bobakova, 2002a, 2004a), the maximum
number of bat species during a winter season were recorded in the months of December
to March. If winter censuses are performed in this period, there is a high probability
of capturing the total species spectrum of the bat community present.

Abundance and dominance

In the period from 1999 to 2019 (“the last research period”), the total number of bats
wintering in the Dobsina Ice Cave reached seasonal maxima of 364 to 722 individuals
(Tab. 2). The number of 722 individuals in February 2017 represents the highest known
number of bats recorded in the cave so far. Generally, the sibling taxa M. mystacinus
and M. brandtii (D = 84.5% together) are the eudominant and E. nilssonii (D = 9.1%) the
dominant components of the entire bat community in the cave. M. myotis and M. blythii,
representing together on average 3.3% of the bat community, are a subdominant element.
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The remaining species (D = 1% or less) were subrecedent (Tab. 2). When comparing the
dominance of three main components of the bat community in the cave with some previous
periods, e.g. winters during the 1960s (Gaisler & Hanék, 1972, 1973), significant changes
can be seen. The level of dominance of M. myotis/blythii is currently much lower than
in the past (from approximately 20% to less than 5%) and the dominance of E.nilssonii
currently higher (increase from 3% to about 9%). The level of dominance of M. mystacinus/
brandetii is currently slightly to moderately higher than in the 1960s (from approximately
73 to 85%).

During the years 1999-2004, when seasonal dynamics in abundance within the
bat community were explored in more detail (Bobakova, 2001, 2002a,b, 2004a), it
was confirmed that the cave is used by bats almost exclusively for wintering and that
hibernation takes an unusually long time here. Higher numbers of bats enter the cave early,
in September. The last bats then leave the wintering site very late, at the turn of May to
June. During the summer only occasionally lone resting individuals of bats were observed
in the cave. Within each winter season (meaning the period from September to May),
the number of bats fluctuated in the cave. The abundance of the entire bat community
reached its maximum mostly during February or March due to peaks in the abundance
of the M. mystacinus/brandtii population at that time. While the second most numerous
species, E. nilssonii, reached the maximum number of individuals between November
and February, the abundance of M. myotis/blythii was usually at its highest in March.
Other species, such as P. auritus, M. nattereri or M. dasycneme, varied considerably in
abundance during each season, showing different peaks.

In the temperate zone, long-term population trends of several species of bats can be well
estimated by counting hibernating bats in their underground roosts. The Dobsina Ice Cave
is one of a few underground localities in Slovakia where a winter monitoring of bats has
been going on for the period of more than six decades. Regarding the long-term evaluation
in the number of bats within this cave community, several changes were recorded compared
to the past. This course is especially evident for the species M. mystacinus and M. brandltii,
which have been significantly involved in the overall abundance of the bat community in
the cave since at least the 1960s, when the more detailed monitoring of bats began.

The wintering population of M. mystacinus/brandtii increased from an average of 135
individuals in the 1960s to 453 individuals in the second decade of the 21st century (2010—
2019). This is an almost 3.5-fold increase in their number over the 60-year period (Fig. 2).
The huge difference may be caused partially by direct disturbance of the bats in their roosts
by humans, including the mass banding of bats conducted in the cave during the 1950s,
1960s and 1970s (Gaisler & Hanak, 1973; Uhrin, 1998; Vachold, 2003). These human
interventions later stopped, because they began being considered one of the main threats
affecting bat communities (e.g. Barta et al., 1981; Gaisler et al., 2003). This corresponds
to a gradual slight increase in the total number of bats in the period 1986—1998 (Uhrin,
1998). Recently, a general increase in the abundance of these species has also been
reported from other cave sites (Zukal & Gaisler, 1989; Rehak, 1997; Vistovska, 2008;
Kovag et al.,, 2014). The winter population of E. nilssonii in the Dobsina Ice Cave also
reached a higher abundance after 2000 in comparison with the previous period (Fig. 6).
In contrast, the population of M. myotis/blythii appears to be a species with a declining
abundance tendency, or with a stable but low abundance of its wintering population from
the end of the 1980s until now of between 5 and 25 individuals (Fig. 6).

The remaining species (P. auritus, M. nattereri, M. dasycneme, B. barbastellus) have
never exceeded 15 individuals in the cave, and a very high both inter-season and intra-

59



season variability in their population abundance is evident (Fig. 7). This may be due in part
to the fact that these are mainly crevice or cavity bat species, which usually hide deeper
within various rock crevices, fissures or cavities, and can therefore be easily overlooked
during our visual inspections. Sporadic or no findings of two other species (B. barbastellus,
M. daubentonii) in the cave could also be explained by the same reason. Another reason
for their fluctuating abundance may be the climatic conditions of the surface environment
during the individual winter seasons. It is well known that the abundance of these species
in caves is usually higher during prolonged freezing weather, in contrast to the warm
winter periods, when the number of these bats is rather smaller in caves. These are the main
reasons why the population trends of these species can not be exactly detected. However,
M. dasycneme seems to shows a slightly increasing abundance curve, and B. barbastellus
seems to be a species disappearing from this cave.

Spatial distribution

Regarding spatial distribution of wintering bats, the composition and abundance of the
bat community in individual parts of the cave is significantly different (Tab. 3, Fig. 10).
The warmest non-glaciated spaces in the back upper part of the cave (Kvaplova sien,
Biely dom, Severna chodba) are characterized by the highest species diversity and the
highest abundance of bats within the whole cave, with eudominance of M. mystacinus/
brandtii (more than 92% of the local bat community). It is here that an average of 78%
of all bats wintering in the cave was recorded for the period of 1999-2019 (Tab. 3). Thus
far, 630 individuals is the maximum number of bats found in these parts of the cave. In the
space of Kvaplova siefi, seven species have been confirmed so far by the method of visual
searching and additional five species from the osteological material. This is the space
most important for most species of bats, especially for the hibernation of M. mystacinus
and M. brandtii. On average, up to 80% of their populations winter here. Also, a major
part of the populations of M. nattereri (93% of its cave population), M. dasycneme (79%),
M. myotis/blythii (66%) and P. auritus (51%) are concentrated in this space (Fig. 4). The
only species that apparently avoids the non-glaciated upper parts of the cave is the northern
bat (E. nilssonii).

All the above-mentioned species also occur irregularly and in low abundance in the
microclimatically transitional sections of the cave, which are usually partly glaciated.
While M. mystacinus/brandtii, M. dasycneme, M. nattereri and M. motis/blythii are more
often found in the Vstupna chodba, Hroznova sient and Bo¢na chodba passages towards the
non-glaciated Kvaplova sien Hall, E. nilssonii predominates in the Zruteny dom Dome,

A/ Glaciated parts of the cave B/ Non-glaciated upper parts of the cave

Paur

indet. Mnat 0:22% Mdas Paur
o10%  Mmyo/bly  ga 0.75% 1175  L11%
0.02% :

5.80%

Fig. 10. Dominance (in %) of individual bat species within the glaciated parts (A) and non-glaciated
upper parts (B) of the cave — this is the mutual share of the number of individuals of species in the
local bat community (the average from the February inspections in the period 2000—2019)
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which is close to the icy Vel'ka sieni (Tab. 3). The occupancy of these cave areas by bats
is on average 30 individuals.

The non-glaciated colder chamber of Suchy dom in the lowest part of the cave seems
to be the space second most numerously inhabited by bats. According to our estimates, up
to about 8 to 10% of all bats occurring inside the cave may spend the winter there (Tab. 3).
From this space, however, we have for the last research period only a verified record from
one winter census, in February 2008, when S. Matis (unpubl.) counted 55 bats of four
species (M. mystacinus, M. brandtii, E. nilssonii, P. auritus) here. An additional record
from this space is provided by Obuch (2012), when hibernation of these the same species
was observed during the collecting of osteological material of vertebrates in December
2006, but the numbers of individuals present were not specified in detail.

The glaciated spaces have been the area third-most inhabited by bats within the cave,
representing on average 6.6% of the whole bat community. The total maxima of bats in
the cave’s icy parts between the winters 1999 and 2019 ranged from 25 to 65 individuals.
These areas are characterized by a low diversity of bat species, with the eudominance
of E. nilssonii, which represents circa 94% of all bats recorded there (Fig. 10). The
remaining 6% of the finds were most often represented by the species M. mystacinus and
M. brandtii. Velka sien is the icy part most intensively inhabited by bats. On average
50% of all bats present within the cave’s icy parts were recorded here. Other individuals
are more or less dispersed in other areas, especially in the lower section of the cave from
the Ruffinyho koridor to Cadopad, with a higher number of individuals in the space “nad
Peklom” (about 18.5% of bats here). Several species (M. blythii, M. myotis, M. dasycneme)
apparently avoid the permanently glaciated parts of the cave.

Older remains of bats

The fact that this cave was used by bats in the ancient past is evidenced by the subfossil
or subrecent skeletal remains of several species of bats in various places in the cave, as
well as occasionally bats frozen and subsequently preserved in the body of the cave ice.
The relative proportion of particular bat species in osteological cave deposits reflects
the proportion of species hibernating in the cave at a certain period of time, depending
on climatic conditions in the cave and its wider surroundings, where the bats spend the
growing season. Those remains found in the surface layer of cave sediments are assumed
to be of recent to subfossil age (Holocene).

Bat assemblages in deposits from various parts of the Dobsina Ice Cave were analysed
by Horacek (1976) and Obuch (1994, 1995, 2012). In most samples, the composition of bat
species is similar to the results of winter censuses performed in the cave since the 1960s.
In total, 14 bat species were determined in the skeletal material. From among them,
M. mystacinus, M. brandtii and P. auritus are the most frequent and the most abundant,
except for the samples taken from the Suchy dém space, where B. barbastellus (58% of all
local finds) is locally predominant. The findings of skulls of the European pine marten
(Martes martes) suggest that the accumulated bat bones are non-consumed remains of their
food reserves in the period when a numerous colony of B. barbastellus hibernated in the
lower parts of the cave (Obuch 1995, 2012).

Frozen bat remnants preserved inside the cave ice in the Dobsina Ice Cave have
become an object of interest in two palaeoenvironmental studies focused on interpreting
the dating of bat samples applied to the dating of cave ice. Frozen bat remains belonging
to the M. blythii and M. mystacinus morpho-group were sampled from the lowermost
part of the perennial ice block the Ruffinyho koridor. The radiocarbon (C) dating of soft
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tissues from these bats yielded ages of 12661074 cal. years BP and 1173-969 cal. years
BP (Gradzinski et al., 2016). The skin remnants of another undetermined bat, found in the
same cave section in 2002, was previously dated at 1178-988 cal. yr BP (Clausen et al.,
2007). The dates testify that the ice crystallized at the turn of the Dark Ages Cold Period
and the Medieval Warm Period (Gradzinski et al., 2016). The presence of the remains
of thermophilous M. blythii in the ice fossil assemblage analysed indicates that the ice
that hosted this assemblage formed in a relatively warm climate, similar to the present-
day climate (Gradzinski et al., 2016). The M. mystacinus morpho-group and M. blythii
determined are known from Holocene deposits (Horacek, 1976) as well as nowadays
occurring in the Dobsina Ice Cave. Also, a few other bat specimens belonging to the cold-
adapted species M. mystacinus, M. brandtii, E. nilssonii and P. auritus were taken from
inside the ice and identified (Obuch, 2012).

Bat banding

During the field research after 1998, several bat individuals banded in the past managed
to be recorded in the Dobsina Ice Cave. The most interesting case is the finding of a ringed
male Brandt’s bat (M. brandtii) in the cave on 16 April 1999 (Bobakova, 2002a). This
individual was banded by I. Horac¢ek on 7 February 1973 at the same site. Thus, 26 years
2 months and 9 days lapsed between the time when it was banded and observed again
(Bobakova et al., 2002a). The same individual was observed here again in October 2002
(L. Bobékova and M. Sara, in litt) and for the last time on 25 January 2005 (E. Hapl,
J. Obuch and R. Lucan, in litt.) at the age of almost 32 years. Its real maximum age could
potentially be at least 32.5 years. This individual thus ranks among the oldest of this
species in Europe in terms of longevity (Gaisler et al., 2003). However, the maximum
known age for free-living bats of this species has recently found to be even higher. A male
was recaptured in one of the Siberian caves in Russia at the age 41 years, making it the
world’s longevity champion among bats (Podlutsky et al., 2005).

Among other cases, on 5 February 2000 a fresh cadaver of M. myotis having a marked
ring was found in the cave. The bat was banded by V. Hanak on 2 March 1963 in the
Aksamitka Cave in the Pieniny Mts., which is approximately 60 km more northerly, on the
Poland-Slovakia border (Bobakova, 2002a).

6. CONCLUSION

The Dobsina Ice Cave is an important wintering roost for bats in Europe. It is a rare
example from among the underground localities in Slovakia where bat research has a long-
term tradition. Altogether, data from wintertime bat monitoring in the cave coming from
the period of almost 70 years (1951-2019) were analysed in the paper. Thus far, 14 species
of bats have been identified in the cave. During winter censuses, a total of ten bat species
have been recorded by the method of visual surveys. An additional four species are known
from bat osteological assemblages in the cave deposits: Rhinolophus hipposideros, Myotis
daubentonii, Eptesicus serotinus and Nyctalus noctula. In general, it can be stated that from
the ecological aspect, these are mainly the cold-adapted forest species of bats (e.g. Myotis
mystacinus, M. brandtii, Eptesicus nilssonii, Plecotus auritus), with representation of the
eurythermic element (M. myotis) and some other forest cavity and crevice species (Myotis
nattereri, M. bechsteinii, Barbastella barbastellus) at the site. The more thermophilic forms
(Myotis blythii, or M. daubentonii with R. hipposideros known from the past) represent
accessory elements of bats. The period of their hibernation is relatively long here, usually
lasting from October to May.
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The bat assemblage reaches its total maximum abundance in the cave most often in
February or March. As for spatial distribution of bats, Kvaplova siefi, which has been
regularly occupied by the highest number of bats (more than 72% of all bats on average),
represents the most species-diverse part of the cave. The whiskered bat (M. mystacinus)
and Brandt’s bat (M. brandtii) are the most numerous and eudominant species of bats in the
cave (D = approx. 84% together). In the period from 1999-2019, both species hibernated
here in summary numbers ranging mostly between 300—600 individuals per season.
The highest number recorded in the cave thus far is 643 individuals of M. mystacinus
and M. brandtii (February 2017). For hibernation they use mostly non-glaciated parts of
the cave, especially Kvaplova sien, which has an average temperature of about 3.5 °C.
Grouping into different-sized clusters (between 2—105 ind.) is typical for these species
here. During the field research, a 32-year-old male Myotis brandtii was found to hibernate
in the cave, which is interesting from a bat longevity point of view.

The northern bat (E. nilssonii) occurs almost exclusively in the glaciated cave spaces.
Its total abundance in the Dobsina Ice Cave reaches about 30—60 individuals per season
(max. 64 ind. dated to December 2002), which is comparable to the winter population
in the Deminova Ice Cave in the Nizke Tatry Mts. (Bella et al., 2014). Both localities
represent the most important well-known hibernacula of the northern bat in Slovakia.
Large Mpyotis species, such as the greater mouse-eared bat (M. myotis), together with the
more thermophilous lesser mouse-eared bat (M. blythii), are present almost exclusively
in the warmer non-glaciated spaces of the cave, with their total number not exceeding
25 individuals in recent times. Significant representation of other bat species having
national importance, such as P. auritus (max. 14 ind.), M. dasycneme (max. 13 ind.)
and M. nattereri (max. 7 ind.), was also recorded here. The presence of other species
(B. barbastellus, M. bechsteinii) in the cave during winters is sporadic.

From the long-term perspective (since 1962), a gradually increasing population
trend was recorded for M. mystacinus/brandtii and E. nilssonii and an apparent slightly
increasing population trend for M. dasycneme, in contrast to a slight decrease of population
for M. myotis/blythii compared to the past. Due to the low total abundance and high inter-
seasonal variability in abundance, the population trends of other bat species could not be
exactly detected.

The Dobsina Ice Cave is a noteworthy bat hibernaculum of European importance.
Current available data have shown that the Dobsina Ice Cave, along with the neighbouring
Duca Cave, with which it is genetically related, are among the most important wintering
roosts of cold-adapted forest species of bats (especially M. mystacinus, M. brandtii and
E. nilssonii) in Central Europe. Therefore, the need for increased protection of the mentioned
underground sites by minimizing disturbing influences during the bat hibernation is of the
utmost importance.
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Abstract: So far, 262 invertebrate taxa have been identified in the entire Stratena Cave System, 91 of
which occupy Dobsina Ice Cave. Individual entrances to the system are situated on slopes covered
by a mountain spruce forest. The parietal fauna of the entrance sections of the Stratend and Psie
diery Caves consists of a rich dipteran community. The collapsed doline at the entrance of Dobsina
Ice Cave represents a peculiar microclimatically inverse habitat inhabited by cold-adapted species
of soil fauna. The shallow soil profile at the entrance of Dobsind Ice Cave is occupied by recently
discovered Collembola species Megalothorax dobsinensis. Its existence is exclusively limited to
the cold and wet parts of the entrance microclimatic gradient. The cave sections filled permanently
with glaciers are the poorest in terms of species diversity, with only 4 invertebrate species recorded.
Collembola Deuteraphorura kratochvili and Protaphorura janosik are Carpathian endemics.
P. janosik is characteristic of the entire cave system, occasionally with higher population density on
the ice surface. Unglaciated parts of the Stratena Cave System represent an environment with a more
microclimatic balanced regime with an air temperature between 3—6 °C. These parts are the habitat
of troglobiotic and eutroglophilic invertebrates such as mite Pantelozetes cavaticus and Cyrtolaelaps
mucronatus, collembolans Pygmarrhopalites aggtelekiensis and Megalothorax carpaticus, isopod
Mesoniscus graniger and diplopod Allorhiscosoma sphinx. The Stratena Cave is the locus typicus
of troglobiotic mite Foveacheles troglodyta (family Rhagidiidae). The cave system is also rich in
standing water habitats. Due to its macroscopic dimensions, Niphargus tatrensis is the most striking
stygobiotic crustacean in the Stratena Cave System. Other typical representatives of the aquatic fauna
are minute crustaceans Elaphoidella sp. and Bathynella natans occupying pools in unglaciated parts
of the Dobsina Ice Cave. The presence of highly adapted terrestrial and aquatic cave invertebrates,
some of them classified as glacial relicts, indicates the stable environmental conditions of the Dobsina
Ice Cave despite its long-term exploitation as a tourist cave.

Key words: ice caves, climatically inverse habitats, cave fauna, glacial relict, Western Carpathians
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INTRODUCTION

The environmental conditions of caves provide habitats for various organisms, including
invertebrates. Investigation of cave fauna of the Slovak Paradise does not have a long tradi-
tion. This was probably due to the fact that there was no larger non-glaciated cave known in
the area till the middle of the last century. Thus, a more systematic biological research in the
caves of the Slovak Paradise began only after 1945 (Kosel, 1984). Most of the early studies
were focused on the inverse habitats at the entrance of the Dobg$ina Ice Cave, characterised
by liverworts and moss cushions overgrowing rocks (Stach, 1949; Nosek, 1969; Rizicka and
Vavra, 1993; Kovac et al., 1999). These are commonly occupied by cold tolerant collembolans
Hypogastrura crassaegranulata and Appendisotoma absoloni, and coleopterans Choleva
nivalis and Duvalius bokori valyianus (Gulicka, 1975; Hurka and Pulpan, 1980; Hurka et
al., 1989). In deeper parts of the cave, Gulic¢ka (1975) found diplopod Allorhiscosoma sphinx
species endemic to the Western Carpathians. Data on the aquatic fauna of the Dobsina Ice
Cave are still scarce. In the deeper non-glaciated parts of the cave, as well as in the spring
situated below the cave entrance, ostracods Cypridopsis subterranea, C. vidua and Candona
candida were recorded (Petkovski, 1966; Guli¢ka, 1975, 1982; Caputa, 1985). Stérba (1956)
found crustaceans Arcticocamptus cuspidatus var. ekmani, Gammarus fossarum, Niphargus
sp. and Ostracoda gen. sp. occupying the brook below the spring.

Occurrence of stygobiotic crustacean Niphargus tatrensis in the Stratend Cave was
mentioned by Kosel (1984).

In the last two decades, a more intensive zoological research was carried out in the
caves of the Slovak Paradise in order to get more complex data on the overall structure of
the invertebrate communities in this area. Collembola communities in Duca and Stratena
Caves were studied by Kovac¢ and Kosel (1998) and Kovac et al. (1999). The authors found
the caves occupied by three obligate cave collembolans species, namely Pygmarrhopalites
aggtelekiensis, Deuteraphorura kratochvili and Protaphorura janosik.

More recently, Kovac et al. (2006) carried out comprehensive invertebrate research in
the Dobsina Ice Cave, focusing on both the terrestrial and aquatic habitats in three types of
environments: (1) non-glaciated cave sections, (2) glaciated cave section, and (3) entrance
section with climate inversion. The authors identified a broad spectrum of invertebrates,
predominantly Acari, Collembola, and Coleoptera, with only 23 taxa found in the cave parts.
Diverse colonies of microfungi were isolated from the cave sediments and air (Novako-
va, 2006). The latest detailed research of invertebrate communities was conducted in the
Duca Cave (Kovag et al., 2012). The entrance habitats of the Dobsina Ice Cave represent
the type locality of collembolan species Megalothorax dobsinensis considered to be glacial
relict (Papac et al., 2019). It has yet to be found deeper in the cave, where the surfaces of the
water pools host another species of the same genus Megalothorax carpaticus (Papac and
Kovag, 2013).

The aim of this contribution is to provide comprehensive data on invertebrate communities
of the Dobsina Ice Cave and other parts of the Stratend Cave System, summarizing literary
sources as well as previously unpublished data.

LOCALITY

The National Natural Monument Dobsina Ice Cave is a famous tourist cave located in
the Slovak Paradise National Park, Slovakia. The cave entrance has been known since time
immemorial, previously under the name “ice hole”. The first official documentation of the
cave was made by E. Ruffiny in 1870, when he descended into the cave interior. Immediately
after discovery, the cave attracted much attention from the professional and general public.
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The Dobsina Ice Cave represents a unique, partly glaciated underground system, which
scientifically ranks among the most important subterranean sites worldwide, listed as such
among the UNESCO World Heritage Sites (Bella et al., 2005).

Speleo-genetically, the Dobsina Ice Cave is a part of an extensive, multilevel Stratena Cave
System including in addition the Duca Cave and Psie diery Cave, with a total length of more
than 23 km (Bella et al., 2018). The entrance to the Dobsina Ice Cave is a collapsed doline
at an elevation of 969 m a.s.l. situated in a north-facing slope. The collapse separated the
Dobsina Ice Cave with 1,483 m of passages from the remainder of the Stratena Cave System.
The main part of the Dobsina Ice Cave consists of a large chamber containing perennial ice
masses. The beginning of the ice filling development is estimated to 250—140,000 years ago.
The average air temperature in glaciated Great Hall is —2.7 °C to —3.9 °C in February and
approximately +0.2 °C in August. Unglaciated deeper parts of the cave are warmer with air
temperature ranging between +0.8 °C and +3.5 °C. The Dobsina Ice Cave is a statodynamic
cave with a different winter and summer regime of air circulation (Korzystka et al., 2011;
Bella and Zelinka, 2018; Kovac, 2018). In the neighbouring Stratena Cave, the humidity is
balanced and reaches the values from 95 to 100%. Average temperatures fluctuate around
the average outside temperature, except for sites near the surface. The average air tempera-
ture in Stratena Cave is 4.9 °C, the lowest values of temperature were measured in the parts
near Dobsina Ice Cave. In the longitudinal profile of the cave system, in the direction from
southeast to northwest across the Du¢a massif, temperatures gradually decrease because of
different orientation of the massif towards the sun (Tulis and Novotny, 1989).

The surroundings of the cave entrances, or the cave sections that are in close contact
with the surface, provide relatively suitable food sources and microclimate conditions for
invertebrates. The Dobsina Ice Cave and Duéa Cave represent collapsed dolines formed by
limestone scree slopes covered by soil, leaves, and pioneer vegetation (mostly mosses and
liverworts). Other entrances to this complex cave system are substantially smaller, lacking
collapsed-entrance morphology. Both Dobsina Ice Cave and Stratena Cave System are basi-
cally oligotrophic systems, where the food supply is limited to organic material dissolved
in percolating water and very scarce wood residues and bat droppings (guano).

Even though this cave system is one of the most numerous wintering sites of bats in
Slovakia, guano is present in minimal quantities here. This is because the bats are almost
absent from the cave during summers. The bottoms of most lakes within the cave are covered
with allochtonic fluvial sediments. Water levels in the cave lakes vary greatly during the
year, depending on the hydrological conditions on the surface (Novotny and Tulis, 2005).

Regarding zoogeographic regions of the cave and karst fauna, the territory of the Slovak
Paradise National Park is a well differentiated karst region belonging to the Bukkiko-
Gemerico-Scepusicum supraregion (Kosel, 2012).

MATERIAL AND METHODS

Presented data are based on available literature sources (Kovac and Kosel, 1998; Fend’a
and Kosel, 2000; Kovac et al., 2006, 2012) and were significantly supplemented by original,
unpublished data collected by V. Kosel and in case of Collembola, by N. Raschmanova and
L. Kovac. Some invertebrate collections were made in Psie diery Cave in September 2019. We
used a combination of several collecting methods: pitfall trapping, hand collecting, extrac-
tion of exposed baits, as well as extraction in photo-eclector and sifting of organic material
found in the caves and cave entrances. A plankton net was used to collect aquatic fauna in
the sinter pools and puddles formed in cave sediments. Within the cave system, the entrance
parts of Dobsina Ice Cave, Duca, Psie diery, and Stratena Cave were examined in detail.
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Habitats in different parts of the cave system were selected, based on their heteroge-
neity, for collecting terrestrial and aquatic fauna in order to cover a substantial diversity
of invertebrates. Table 1 provides a summary taxonomic overview of invertebrates known
from the caves within the Stratena Cave System, along with references to the literature
sources of this data.

RESULTS AND DISCUSSION

The combination of trophic conditions and microclimatic factors significantly affected
the diversity and distribution of invertebrates in the Stratena Cave System. Altogether, 262
invertebrate taxa were identified in the entire cave system, including 91 species found in
the Dobsina Ice Cave (Tab. 1). More comprehensive studies on invertebrates were previ-
ously carried out in the other two major cave systems of the Western Carpathians. In the
Domica—Baradla Cave System situated in the Slovak and Aggtelek Karst (Kovac et al.,
2005; Papac et al., 2014), 503 invertebrate taxa were found, while 122 invertebrate taxa were
recorded in the Deménova Cave System in the Low Tatra Mts (Kovac et al., 2002; Kovac
and Visnovska, 2014). The Stratena Cave System is geographically situated between the
above-mentioned cave systems and is characterized by the presence of a wider spectrum of
endemic, cold-adapted forms of invertebrates. Several invertebrate species occupying the
Dobsina Ice Cave represent obligate cave forms with endemic distribution limited either
exclusively to the caves of the Slovak Paradise or more broadly to several southern karst
regions of the Western Carpathians (Kosel, 2009, 2012). Thus, the Stratena Cave System
represents an important biospeleological site of the Western Carpathians.

Faunistic overview
Rotifera

Because of their adaptability, rotifers are widely distributed in freshwater, marine, and
limno-terrestrial habitats. There are even a few parasitic species known. Parasitic rotifers
include, among others, rare trophic types belonging to the genera Balatro, which are endo-
parasites of annelid worms (Kosel, 1973). The presence of Balatro calvus was confirmed
in annelid specimens (fam. Enchytraeidae) found in Stratend Cave (KoSel, unpubl).

Crustacea

The examples of fauna associated with ice
caves may be found among aquatic crustaceans.
Microscopic stygobiotic syncarid Bathynella natans
(Fig. 1) and copepod Elaphoidella sp. inhabit pools
in non-glaciated parts of the Dobsina Ice Cave with
water temperature around 3 °C. B. natans belongs
to Bathynellacea group, of which three species have
been reported in the Slovak caves (Brtek, 1994).
It is the most common inhabitant of micro-spaces
of submerged sediments (freatobiont) in various
types of subterranean waters (hyporheic habitats),
marginally occurring in standing waters, e.g. sinter

Fig. 1. Stygobiotic crustacean Bathynella natans lives in
pools of unglaciated parts of the Dobsina Ice Cave, body
length 1.5 mm. Photo: Z. Visnovska
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pools in the Biely Dom Hall of the Dobsina Ice Cave. Macroscopic amphipod Niphargus
tatrensis was observed in the sinter pools and lakes in Stratena Cave and Psie diery Cave
(Kosel, 1984; Hudec and Mock, 2011). N. tatrensis represents a stygobiotic species inhabiting
groundwaters of the karst areas in central and northern Slovakia (Kovac et al., 2014).

Isopoda

Among the nine representatives of terrestrial
crustaceans known in the Stratena Cave System, only
isopod Mesoniscus graniger (Isopoda, Oniscoidea)
is regarded as a cavernicolous species. It is a blind
and depigmented form predominantly inhabiting
caves and endogeic habitats (Mlejnek and Duchac,
2001, 2003). Geographic distribution of M. graniger
covers the Carpathian Mountains, the Dinaric
Mountains, and the Julian Alps (Derbak et al.,
2018). The absence of this saprophagous terrestrial
crustacean in the Dobsina Ice Cave is presumably
associated with a low air temperature not exceeding
3.5°C, as well as with poor food sources (in the form
of decaying organic material) present in the cave.
It has been observed that M. graniger prefers food
sources containing several essential compounds, e.g.

algae, fungi, and bat guano (Sustr et al., 2005, 2009). Fig. 2. Rare petrlcolous isopod Trachelipus

Trachelipus difficilis is a relatively rare petricolous gjfficilis, occasional inhabitant of the
species with occasional occurrence on the walls of walls in cave entrances, body length 2 cm.

cave entrances (Fig. 2). Photo: A. Mock

Acari
Mesostigmata

In total, 23 taxa were found throughout the Stratena Cave System. Predatory mites
of the Mesostigmata group are represented by euryvalent species, widely distributed in
various surface microhabitat, . g. Proctolaelaps pygmaeus and Veigaia nemorensis. Several
eutroglophiles, such as Cyrtolaelaps mucronatus, Parasitus loricatus, Uroobovella advena,
Vulgarogamasus oudemansi, and V. remberti form rich and stable populations in the cave
system. The first two species represent typical components of the Western Carpathian caves.
In general, P. loricatus prefers deeper parts of the caves, but it has not been found yet in ice
caves. The guanophile U. advena occupies bat guano and rich organic material supplies in
the Psie diery Cave (Fend’a and Kosel, 2000).

Oribatida

Of the total number of 53 taxa, only 11 oribatid species were recorded in the Stratenska,
Duca, and Dobsina Ice Cave. Of these, only Pantelozetes cavaticus, Gustavia microcephala,
and Ceratozetes macromediocris inhabit deeper cave parts. The last two species are
common inhabitants of surface habitats without closer relation to the cave environment. The
occurrence of the other oribatids is considered to be random, as evidenced by low number
of collected individuals and the presence of two xerophilic species Cymberemaeus cymba
and Sphaerozetes piriformis, as well as species found in rodent fur Ceratoppia bipilis and
Xenillus tegeocranus. Most of Oribatida were found in wood residues near the cave entrances,
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mainly in Duca Cave. The only exception is P. cavaticus, which is the most abundant oribatid
species in the Western Carpathian caves. The occurrence of large numbers of individuals
and the presence of juvenile stages at collecting site indicate its successful reproduction in
subterranean habitats (Cuptacik, 2006; Kovac et al., 2014).

Prostigmata

Rhagidiid mites are among the other Acari best adapted to subterranean life. Two
species of this family were identified across the entire Stratena Cave System, namely
Foveacheles troglodyta and Poecilophysis spelaea. The first species is currently the only
Western-Carpathian rhagidiid with striking troglomorphic features. The Stratena Cave is
P. spelaea type locality (Zacharda, 1988). After its discovery, the species was also found
in other caves in central Slovakia, i. e. in the caves of Muranska planina Plateau, Western
Tatra Mts. P. spelaea represents a glacial relict, inhabiting colder European caves and larger
stone debris (Kovac et al., 2014).

Opiliones

The total number of Opiliones species known in Slovakia reaches 35. Of this, only
13 species have been registered in Slovak caves (gestékové and Mihal, 2014; Kovac et al.,
2014). Most of the harvestmen found in the caves represent petricolous forms occupying
walls of the cave entrances. Carpathian species Ischyropsalis manicata inhabits mainly the
mountain karst caves. The species is widely distributed in forests and is usually found under
stones. In addition, 1. manicata is closely associated with the subterranean environment,
which is manifested by the ability of individuals to reproduce in the cave entrance zones
as well as the partial depigmentation of their bodies (Stasiov et al., 2003).

Araneae

There are many species that are considered troglophiles, predominantly those of the
family Linyphiidae. The tendency to colonize shallow as well as deep subterranean habitats
is characteristic of many species of the genus Porrhomma. Nearly half of the species
belonging to this genus possess distinct morphological adaptations towards subterranean
mode of life. P. rosenhaueri, characterized by reduced eyes and pale body, has been found
to occupy Duca Cave. The species appears to be the main cavernicolous species of the cold
mountain caves, found also in other caves of the Slovak Paradise. The distribution range of
P. rosenhaueri extends over a large part of Europe. P. convexum is another species recorded
in Duca Cave. The species is known from all over Europe and North America. Compared
to the previous Porrhomma species, P. convexum has significantly larger eyes and is fully
pigmented. Yet, it prefers wet and cold subterranean habitats (Kosel, 2012; Ruzicka, 2018).

Diplopoda

Diplopods belong to the dominant representatives of cave macroarthropods. Many surface
species inhabit caves either temporarily or accidentally. Allorhiscosoma sphinx is endemic
to central karst areas of the Western Carpathians and is considered a eutroglophile species
(Fig. 3). It lives and reproduces in the aphotic zones of caves. A. sphinx forms numerous
populations across the entire Stratena Cave System, except for its glaciated parts (Kovac
et al., 20006). Leptoiulus mariae is another endemic diplopod recorded in the Stratena Cave
System. Carpathian endemics Chelogona carpathicum and Leptoiulus liptauensis are edaphic
forms typical of high-altitude habitats. Besides, they are often found in cold sites at lower
altitudes, such as deep gorges and cold cave entrances, including those into the Stratena
Cave System (Gulicka, 1975).
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Chilopoda

Chilopods are frequent predators of small
invertebrates at cave entrances; however,
obligatory subterranean forms are absent in
Slovak caves (Kovac et al., 2014). Species of the
genus Lithobius occur commonly in hypogean
habitats. Of these, L. erythrocephalus and L.
forficatus were recorded in the Stratena Cave.
L. erythrocephalus often penetrates deeper into
the aphotic zones of caves. Its distribution is
restricted to the Eastern Alps and the Carpathi-
ans. L. forficatus occurs exclusively in parts of
the caves that are close to the surface. It is one
of the most widespread chilopod species, with
a broader distribution range extending over
Europe, the Caucasus, and northern Africa
(Orszégh et al., 1994).

Collembola

Collembola are among the most diversi-
fied groups of arthropods in subterranean
habitats. In the Dobsina Ice Cave and Stratena
Cave System, 39 taxa of Collembola were
detected, of which only 26 species occupy
the entrance parts. Three species are consid-
ered as obligate cave forms: Deuteraphorura
kratochvili, Protaphorura janosik (Fig. 4) and
Pygmarrhopalites aggtelekiensis (Fig. 5). The
first species is a typical inhabitant of caves of
central Western Carpathians, but also caves of
the southern karst regions. Megalothorax car-
paticus and P. janosik represent glacial relicts
associated with caves of alpine karst or cold
caves at lower elevations. Based on the latest
observations, P. janosik is endemic to the West-
ern and Eastern Carpathians, inhabiting both
karst and pseudokarst caves (Parimuchova et
al., 2017). P. aggtelekiensis is a species linked
to the areas with a plateau type of karst and
is considered to be Tertiary relict with well-
developed troglomorphic characters (Kovac
et al., 2016). In Slovakia, the species was re-
corded for the first time in the Stratena Cave,
surprisingly remotely from locus typicus that is
Baradla Cave (Nosek and Paoletti, 1984). In the
Dobsina Ice Cave, P. aggtelekiensis occupies
even the cold parts with the air temperature
3.3 = 3.7 °C (Kosel, 2009). Megalothorax
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pathian endemic diplopod

Allorhiscosoma sphinx, body length 1.5 cm.
Photo: L. Kova¢

Fig. 4. Troglobiotic Collembola Protaphorura
Janosik,species characteristic of the cave system
with occurrence on ice surfaces, body length 4
mm. Photo: L. Kovaé & A. Parimuchova

Fig. 5. Obligate cave collembolan species
Pygmarrhopalites aggtelekiensis, body length
1.5 mm. Photo: L. Kovaé¢ & P. Luptacik



dobsinensis, discovered recently in a superfi-
cial subterranean habitat at the entrance of the
Dobsina Ice Cave, is most likely another glacial
relict. It is restricted to a cold and wet habitat,
along an inversed temperature gradient at the
cave entrance. Morphology of M. dobsinensis
does not show any clear troglomorphisms,
however, its known distribution suggests
preference of this species to the cold cave

SRR L : entrances of the Western Carpathians (Papac
Fig. 6.  Collembola  Hypogastrura etal.,2019). Stach (1949) described subspecies
crassaegranulata occurs in moss cushions  Hypogastrura crassaegranulata dobsinensis
at the entrance of the Dobsina Ice Cave, from moss cushions at the entrance of the
body length 1‘,3 mm. Photo: L. Kovaé & pgpsing Ice Cave (Fig. 6) as well as a similar
N. Raschmanova form on the alpine soils of the High Tatra Mts.
as subspecies H. c. crassaegranulata. However, H. c. dobsinensis was later synonymized
with the nominal form H. crassaegranulata (Skarzynski, 2006).

Coleoptera

The coleopterans belong to the dominant groups of cavernicolous fauna. Previous at-
tention of collectors was focused mainly on carabid coleopterans, specifically to the genus
Duvalius. Of this, Duvalius bokori valyianus occurs the Stratena Cave System. The species
has broad distribution within the territory of eastern Slovakia where it inhabits surface
as well as endogeic microhabitats, and partially also caves. Another coleopteran Choleva
nivalis, family Leiodidae, can be considered a glacial relict due to its preference of cave
entrances and its occasional presence in deeper parts of the cold caves. Coleopterans of the
family Staphylinidae, can be also found in cold subterranean habitats. However, Quedius
mesomelinus, the most common species found in the Stratena Cave System, does not reach
the same population quantity and frequency as in warmer caves (Kovac et al., 2014).

Diptera

Dipteran flies are an important and regular component of parietal communities in the
entrance section of caves throughout the year. Several species are permanent inhabitants
of aphotic and stenothermic parts of caves during their larval stages. However, dipteran
diversity in the deeper sections of caves is apparently lower, and populations are usually
very scattered in the cave depending on the availability of the food source, i.e. decaying
organic materials. In Stratena Cave System, we found 57 species of 10 families. Families
Heleomyzidae and Mycetophilidae had the highest diversity, with 21 and 16 species recorded,
respectively. We found the highest dipteran diversity in the Stratend Cave with 48 species,
of which 46 species belonged to the parietal fauna. This number is related to numerous
visits to the cave and a complex sampling from the cave entrance to a distance of about 100
m from the closure inside the cave (space with regular occurrence of the parietal fauna).
Trichocera maculipennis and Bradysia forficulata are permanent residents of deeper parts
of the caves, where they successfully reproduce. These cave dipterans were collected using
pitfall traps and baits. Dipteran communities of Dobsina Ice Cave and Duca Cave are greatly
reduced due to unfavorable climatic conditions, especially in winter (frozen entrance parts).
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Data source
Hurka (1969)
Hurka (1969)

Psie
diery
Cave

48

48

Duca Cave

65

24

Entrance| Cave [Entrance| Cave
74

Stratena Cave

Biely dom
Dome

non-glaciated parts

Kvaplova
siefi Hall
22

Dobsina Ice Cave

Dome

glaciated parts

Entrance "7 iteny dém

68

Taxa

Ischnopsyllus simplex mysticus Jordan,

Ischnopsyllus hexaclenus Kolenati,
1942

1856
Number of taxa

CONCLUSION

The karst system of the Stratena Cave represents
aunique complex of relatively well-preserved subterranean
habitats with extensive underground spaces and many
rare, relict, and endemic subterranean forms typical of the
Western Carpathians, or even smaller local regions.

In total, 262 invertebrate taxa were recorded in the
Stratena Cave System, of which 91 taxa were found in
the Dobsina Ice Cave. A smaller part of this spectrum
consists of obligate subterranean forms (troglobionts/
stygobionts = 8). Based on the presence of typical species
and microclimatic conditions, we can define three zones
of species distribution within the cave system. Only four
species were recorded in glaciated sections, two of which
are obligate cave collembolans Deuteraphorura kratochvili
and Protaphorura janosik. Unglaciated sections represent
the largest part of the cave system with endemic and obligate
cave arthropods, such as rhagidiid species Foveacheles
troglodyte and oribatid species Pantelozetes cavaticus,
collembolans Pygmarrhopalites aggtelekiensis and
Megalothorax carpaticus, and eutroglophilous diplopod
Allorhiscosoma sphinx. Typical groundwater fauna is
represented by crustaceans, specifically by stygobiont
Niphargus tatrensis and phreatobionts Elaphoidella sp. and
Bathynella natans. The climatically inverted entrance part
of Dobsina Ice Cave with cold thermal regime throughout
the year, is inhabited by several cold-adapted soil-dwelling
species. The occurrence of the recently discovered
collembolan Megalothorax dobsinensis, a glacial relict,
is limited exclusively to a cold and wet section of the local
microclimatic gradient with stony debris covered primarily
by soil (MSS).
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M. Kudla, L. O¢kaik: Development and changes of the tourist trail in the DobSina Ice Cave

Abstract: The Dobsina Ice Cave was discovered on June 15, 1870. Immediately after the discovery,
the works leading to cave development began. Their progress was so quick that two months after
the discovery, on August 15, 1870, the first visitors visited the Small Hall, the Great Hall and the
Collapsed Dome. The cave was officially opened to the public in 1871. At that time a part of the tour
was descending to the lower space called the Hell. The most fundamental change of the tourist trail
in the 1870s was the opening of the Ruffiny’s Corridor and subsequent digging the artificial tunnel
in the ice with path leading to the Hell, which circled the tourist trail. Probably during the first two
decades of the 20" century, the path in the Collapsed Dome was not used as a part of the tourist trail.
Another significant change of the path was done in the Great Hall in 1953. In 1968, two tunnels were
dug in the ice, one over the Hell, the other between the Hell and the Ruffiny’s Corridor, making the
trail identical with the current one. In 1982, a new corridor was dug in the entrance area in order to
avoid the place with the unstable ceiling, but due to the negative impact on cave microclimate, it was
filled up in the 1990s.

Key words: cave history, show cave development, tourist trail, artificial ice tunnel, human impact

UvVOD

Dobsinska l'adova jaskyna bola objavena 15. juna 1870 ti€astnikmi osemclennej vypravy
vedenej dobsinskym lekarom Ferdinandom Fehérom cez vertikalny priestor oddavna zna-
mej Ladovej diery v Duci. Po naro¢nom zostupe pomedzi napadané kmene a skaly na lane
banského rumpélu sa cez uzky prielez na jej dne preplazil do Malej siene Dobsinskej l'adove;j
jaskyne mlady bansky inzinier Eugen Ruffiny. Uz na druhy den po objave sa magistrat
mesta Dobsina zaviazal spristupnit’ jaskyfiu pre verejnost’ a zakratko zacali samotné spri-
stupnovacie prace. Prehliadkova trasa za jeden a pol storoCia prevadzky jaskyne prekonala
mnozstvo zavaznych zmien a menila svoju podobu, reflektujuc jednak prevadzkové potreby
vratane navstevnosti, ako aj osobité vlastnosti prostredia Dobsinskej l'adove;j jaskyne. Déle-
zitu ulohu pri jej zmenach zohravalo aj prirodzené zal'adiiovanie Casti prehliadkovej trasy,
hrozba rutenia vol'nych blokov stropu, ¢i potreba odvodiiovania zaladnenych Casti. Zatial
¢o historia objavu a vyskumu jaskyne je pomerne dobre zndma a v literatire spracovana,
samotné spristupnovanie a vyvoj prehliadkovej trasy patri medzi malo zname stranky
historie Dobsinskej l'adovej jaskyne.
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Jaskyna bola oficialne spristupnend v roku 1871, avSak existencia nakresu ¢i mapy po-
vodnej prehliadkovej trasy v jaskyni nam nie je znama. Utrzkovité informécie poskytuja
dobové mapy, najma rozli¢né modifikacie mapy jaskyne od Eugena Ruffinyho, ktoré vsak
z prehliadkovej trasy zachytavaju iba schodiska. Diel¢ie, no vyznamné informacie pribli-
zujuce jej priebeh sa objavuju v dobovych pracach viacerych autorov a vyskumnikov, ktori
v jaskyni posobili. Ide najmé o prace Ferdinanda Fehéra, Jana Pelecha ¢i Jozefa Krennera.
Nemenej vyznamnym pramennym materialom st dobové fotografie, litografie a pohl'adnice
zachytavajuce Casti prehliadkovej trasy, neskor kvalitné mapové diela ¢i technicka dokumen-
tacia. KI'aCovym pramenom st pozostatky historickej prehliadkovej trasy priamo v jaskyni.

Cielom prispevku je, na zaklade dostupnych informacii, priblizit' vyvoj a zmeny pre-
hliadkovej trasy Dobsinskej l'adovej jaskyne a postrehnut’ priciny tychto zmien. V prispevku
nereflektujeme rekonstrukcie chodnikov ¢i technického vybavenia jaskyne, ktoré nemali
zasadny vplyv na zmenu priebehu trasy, ako napriklad vymena drevenej konstrukcie chod-
nikov za nerezov.

SPRISTUPNOVANIE JASKYNE V ROKU 1870

Dobsinska l'adova jaskyiia bola provizdrne spristupnena uz dva mesiace po jej objaveni,
teda 15. augusta 1870, kedy ju oficialne navstivila vybrana spolo¢nost. Deii po objave bol
spisany protokol o objave jaskyne, v ktorom sa magistrat mesta Dobs$ind zaviazal spristup-
nit’ ju verejnosti, no zaroven zachovat’ jej pévodny stav. Podl'a dobovych opisov samotného
vstupu do jaskyne cez Ladovu dieru v Duci, ako aj opisu objavu jaskyne je zrejmé, Ze jej
spristupnenie nebola 'ahka tloha (Snopl, 1924; Benicky, 1970; Prikryl, 1985).

Prvym cielom spristupfiovacich prac bolo umoznit’ bezpecny vstup do jaskyne, a to
bez pouzitia lana a banského rumpalu a zaistit’ bezpecny pohyb v jej hornych zaladnenych
priestoroch. Dosiahnuty bol za menej ako dva mesiace. Predpokladany pohyb navstevnikov
v jaskyni sa pocas slavnostného provizérneho spristupnenia v auguste 1870 pravdepodobne
obmedzoval iba na l'adovi plochu Malej a Vel'kej siene, pripadne Zrateného domu. Prace sa
vykonavali so zretelom na ochranu jaskyne a zachovanie jej hodnét, ako to vo svojej praci
Stratenské udolie opisuje Jan Pelech: ,,Zastupitelsky zbor mesta Dobsina sa jednoznacne
uzniesol, ze ladovu jaskynu, ten vzacny podklad prirody, nadherny skvost mestskej chranenej
oblasti, bude vSemozne chranit, udrziavat, a neobmedzenymi financnymi prostriedkami
zveladovat. Mesto je odhodlané a pripravené investovat do pohodiného spristupnenia
Jaskyne, do vybudovania drevenych podlah, schodikov, zabradli, mostikov a pod., potrebny
materidl a financie. Vratane odbornych prac, vsetko na prospech pohodlia a bezpecnosti
navstevnikov jaskyne.“ (Pelech, 2016, s. 23) Pozoruhodnou a pre dnesnt1 dobu aj mimoriadne
inSpirativnou myslienkou je zmienka o planovanom pouzivani zisku z navstevnosti jaskyne:
»Uznesenie o sprave Ladovej jaskyne mestom Dobsina zdoraziiuje, Ze akykolvek financny
vynos, ziskany z prevadzkovania jaskyne, smie byt pouzity vylucne na jej udrzbu, na upravu
a skraslovanie okolia vstupného priestoru.” (Prikryl, 1985, s. 62)

Samotny priebeh naslednych spristupniovacich prac nam nie je znamy, ale je zrejmé, ze
mali dve rozhodujuce ulohy. Prvou z nich bolo zabezpecit’ a spriechodnit’ objavny vchod
Ladovej diery, ktory Pelech opisuje takto: ,,Pomerne vel’ky, do nezndmych hibok vediici otvor,
ku ktorému si drevorubaci, uhliari, pastieri, polovnici, ale i obycajni vyletnici radi prisli
v letnych horucavach posediet, aby si v prijemnom chladku mohli zajest a vypit na lade
»ladovej diery* dobre ochladené napoje. Z dlhej chvile alebo skor zo zvedavosti do otvoru
spustali dreva, kamene a rozne iné haraburdie, aby podla zvuku padajucich predmetov
mohli usudzovat, aky je hiboky. Podla ich mienky sa im zdal nekonecny, konciaci az kdesi
v pekle. Pretoze v blizkosti otvoru a pokial sa dalo dovidiet, bol samy lad, a z otvoru vial
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mrazivy prievan, dostalo toto miesto priliehavy nazov ,,ladova diera”. Otvor bol znamy
od nepamiiti, len nikto nemal odvahu tuto mrazivi dieru preskumat..” (Blaha, 1971, s. 5)
Pozoruhodnu informaciu o charaktere a zaladneni Ladovej diery, ako aj o do nej nahadza-
nych kusoch dreva ¢i skal prindsa aj Prikryl: ,,... od nepamdti znama pod skalou vo vrchu
Duca, v nadmorskej vyske 965,5 m. Z velkej ¢asti ju vyplial lad, a preto bola zndma ako
ladova diera. Kamene, brvna a iné predmety, ktoré do nej hadzali, padali dost dlho. Nik
nemal odvahu preskumat tuto mrazivu dieru, ktord bola zdanlivo nekonecne hlboka.” (obr. 1)
(Prikryl, 1985, s. 61) Zaujimava je informacia o netuspesnych pokusoch o prienik do Ladovej
diery aj jej samotny opis z pera jedného z objavitelov Ferdinanda Fehéra.,,... asi 50— 60 siah
nad hladinou doliny balvanmi lemovany a s¢asti ich sutou vyplneny kotol velkosti priblizne
50 stvorcovych siah, z neho tiahne napadne studeny prid vzduchu. Najhlbsi bod kotla kryje
v zime — lete lad a vedie do strmej trhliny. Tato ladova diera je uz od nepamdti znama, ale
z vedeckych pohnutok sa do nej dosial nikto nespustil — niekol'ko nesmelych pokusov ostalo
bez vysledku prave pre nesmelost, s akou ich podnikli.*“ (Fehér, 1872, s. 10)

Obr. 1. Ladova diera v Duci s 'adom po okrajoch, cez ktort bola 15. juna 1870 objavena Dobsinska
ladova jaskyna, zachytend na litografii v praci J. Krennera z roku 1874. Zbierka SMOPaJ

Fig. 1. The Ice Hole in Duca with ice along the edges, through which the Dobsina Ice Cave was
discovered on 15" June 1870, captured on lithography in the work of J. Krenner from 1874. SMOPalJ
Collection

Z priebehu samotnej objavnej vypravy vynika opis Ruffinyho zostupu do Ladovej diery
v Pelechovej praci ,,Stratenské udolie®: ,,Ruffiny si velmi pomaly a s nasadenim vSetkych
fyzickych sil prekliesnioval cestu medzi skalami, kmenmi dreva a hlinou. Brodiac sa bahnom,
zrazu sa ocitol na Sikmej ladovej ploche, po ktorej sa sediaci — leziac zosSmykol az do
priestornej ladovej siene. Bola to tzv. ,, Mald sien”. Ked'sa zorientoval, zistil, Ze je na vrchole
nejakého ladového kopca a svoj smyklavy volny pad neméze zastavit.* (Pelech, 2016, s. 29)

Z uvedeného je zrejmé, ze vstup do jaskyne bol komplikovany a samotny pohyb
po podlahovom l'ade nebezpe¢ny. Z toho vyplyva druha tiloha prvotnych spristupniovacich
prac, ktorou bolo dosiahnutie bezpe¢ného pohybu po lade v priestore Malej aj Vel'kej
siene ¢i Zruteného domu. Napriek tomu, ze muselo ist’ o0 pomerne rozsiahle prace, ktoré
obsahovali ¢istenie a vyraznl upravu vchodu jaskyne a jeho okolia, transport materialu von
aj dnu a zabezpecenie prehliadkovej trasy, bolo tempo prac aj na dne$né pomery naozaj
uctyhodné. Magistrat mesta Dob$ind menoval za spravcu a dozorcu jaskyne zasluzilého
lesmajstra Alexandra Brecza, ktory navrhol projekt spristupnenia a viedol spristupfiovacie
prace. Zaroven bol autorom navstevného poriadku (Pelech, 2016).
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Provizoérne spristupnenie jaskyne 15. augusta 1870 sa nam javi skor ako vyuzitie moz-
nosti bezpecnej navstevy dovtedy spristupnenej Casti jaskyne, teda l'adovej plochy Malej
siene, Vel'kej siene a Zriteného domu, v symbolickom datume, dva mesiace po jej objaveni,
nez konkrétny ciel. Rychle tempo spristupfiovania zrejme pokracovalo aj po tomto datume
a jaskyna bola pre navstevnicku verejnost’ oficialne otvorena v nasledujucom roku.

PREHLIADKOVA TRASA Z ROKU 1871

Presna podoba pdvodnej prehliadkovej trasy Dobsinskej l'adovej jaskyne sa v dobovych
mapach nezachovala. Modifikacie Ruffinyho map z rokov 1871 az 1887 z prehliadkovej trasy
zachytéavaju iba schodiskd, konkrétne schodisko vo vstupe do Malej siene, drevené schody
vo Velkej sieni v smere na Zruteny dom, od roku 1873 aj schodisko v Ruffinyho koridore
a schodisko z Malej siene klesajuce smerom k Peklu v zapadnej vetve jaskyne. Tieto mapy
tak o prehliadkovej trase poskytuju len ¢iastkové informécie. Jej podobu z roku 1871 mézeme
rekonstruovat’ porovnavanim dobovych map, v kontexte struc¢nych az okrajovych zmienok
v dobovej literatire, najmé vsak na zaklade jej existujucich pozostatkov vo viacerych castiach
jaskyne. Rychle tempo spristupiiovacich prac bolo, okrem velkého pracovného nasadenia,
dosiahnuté aj tym, ze s vynimkou Cistenia a rozsiahlej tipravy vchodu jaskyne neboli spo-
¢iatku v jaskyni potrebné vyznamnejsie terénne upravy. Opis prehliadkovej trasy sa objavuje
v préci Jozefa Krennera z roku 1873. Ide o poznatky ziskané pocas prehliadky z 11. aprila
toho roku, kedy mu jaskyiiu predstavil jeden z objavitelov — Ferdinand Fehér. Dolezity je opis
vstupného priestoru jaskyne, ktory sa v dosledku spristupiiovacich prac uz zasadne 1isi od
vyssie uvedenych opisov l'adovej diery v Duci, ako aj zmienka o samotnom vstupe do Male;j
siene na jeho dne: ,, Na mierne zvazujiicej sa strani, tesne vedla domca, vidime priehlben,
tato vznikla prepadnutim vapencového utvaru. Priehlben ma formu mnohouholnika, okolo
ktorého bolo by mozné opisat polkruh, a pri ktorom najvyssia, naproti nam cnejuca stena /
ktora by zodpovedala priemeru tohto polkruhu/vybieha dopredu a hore je pokrytda machom.
Tato stena je asi 6 siah dlha, severnej expozicie a vychodo-zapadného smeru. Predné steny
priehlbne nevidime, nakol'ko ich kryju skalné zlomiska, ktoré vytvaraju malé plateau. Ked’
sa priblizime k vel'kej, predklonenej skalnej stene, vidime /ale len z bezprostrednej blizkosti/,
Ze na jej spodku sa zevi vodorovny otvor, ktory mad uprostred vysku cloveka a na oboch
strandch sa klinovite pretahuje. Toto je vchod do jaskyne.“ (Krenner, 1873, s. 3)

Krennerov opis vchodu jaskyne do zna¢nej miery vypoveda o rozsahu spristupiiovacich
prac, ktoré sa aspon ¢iasto¢ne museli uskutocnit’ este pred prehliadkou jaskyne z 15. augusta
1870 a v plnom rozsahu v roku 1871, pred oficidlnym spristupnenim jaskyne. V tom cCase
vsak bol vstup do Malej siene zaladneny masivnym podlahovym l'adom. Samotny pristu-
povy chodnik z povrchu priamo do vchodu jaskyne bol opatreny 19 drevenymi schodmi.
Népomocna je aj zmienka o d’alSich 18 schodoch vysekanych do l'adu v priestore Malej siene
pod vchodom do jaskyne, kde sa prirodzeny I'ad v sicasnosti uz nevyskytuje a prehliadkova
trasa je vybavena vyvysenou nerezovou konstrukciou: ,,Ddle sestupujeme do hlubin po
18 stupnich... (Wiinsch, 1881, s. 85) Pelech v roku 1878 uz hovori o drevenych schodoch
a taktieZ opisuje podlahovy l'ad v tomto priestore: ,,0d vchodu schadzame po 38 drevenych
schodikoch, mierne sa to¢ime dolava a sme v rozsirenom vstupnom hrdle jaskyne. Klenby
a bocneé steny tejto haly su skalnaté, ale podlazie tvori cistd, citelne chladiacim az mrazivym
dojmom pésobiaca hruba ladova vrstva.© (Pelech, 2016, s. 32) Informéacia o pocte schodov
vo vstupnej Casti jaskyne v usti Malej siene sa objavuje aj v domacom kalendari z roku 1890:
WVniduc 19 schodmi dnu, najdeme vokol seba samucicky lad, ktorym dovedie nas dalsich
18 schodov do vel'kej dvorany...*“ (Anonym, 1890, s. 60)
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Cast povodnej prehliadkovej trasy je aj
v sucasnosti zachovana v priestore Velkej sie-
ne. V zaladnenych Castiach jaskyne ju tvorili
prepracované drevené chodniky, budované na
masivnych, do ladu zapustenych drevenych
konstrukciach z hrubych drevenych pulcov, na
ktorych boli polozené dosky. Nalezy vel'kého
mnozstva dreveného rezu nasved¢uji, Ze nim boli
tieto chodniky posypané s cielom zamedzenia
posmyknutia navstevnikov. Stucastou prehliad-
kovej trasy boli drevené schodiska (obr. 2), ako aj
schody vysekané priamo do l'adu, nutne opatrené
drevenym rezom. Nakol'ko vtedajSia prehliad-
kova trasa z Malej do Velkej siene kopirovala
severnu stenu tychto priestorov, umoznovala, na
rozdiel od sucasnej trasy, aj navstevu zaladnené-
ho Zrateného domu vetvou chodnika vediceho
z krizovatky Velkej siene. Z nej na juh viedla
odbocka chodnika veduca okolo masivnych l'ado-
vych stipov — Oltara a Studne, pozdiZ juznej steny
Vel’kej siene po obvode prirodzeného ,,ladového
klziska®, ktoré dlho sluzilo koréuliarom (Székely Obr. 2. Dodnes zachovana ¢ast' dreveného
& Horvath, 2009). I3lo o slept vetvu, z ktorej S,ChOdAiSka vo Velkej sieni, ktoré bolo sucas-
konca pri Studni sa navstevnici opat’ vracali tou tou p OVO(,ineJ prehrl iadkovej trasy: Sc}ledy boli
. . , . . posypané drevenym rezom proti posmyknu-
istou trasou spat’. Niektoré mapy z prvej polovice .. . ,

.. X . . tiu. Foto: P. Holubek

20. stor(?c1a, aj doboveé fotografle a Pohladnlce, Fig. 2. Fragment of the wooden staircase in the
zobrazuju ako sucast’ prehliadkovej trasy mall - Great Hall, which a part of the original tourist
slucku okolo Studne, ktort tak navStevnici mohli  (raj], has been preserved to this day. The stairs
vidiet’ zblizka zo Véetk}'/ch stran. Z dOStule}’ICh were sprinkled with sawdust to prevent peop]e
zdrojov vsak nie je mozné s istotou konstatovat’, from slipping. Photo: P. Holubek
¢ije to sucast’ povodnej prehliadkovej trasy, alebo
tento prvok pribudol neskor. Priebeh vtedajsej prehliadkovej trasy, ako aj charakter zal'ad-
nenia a ladovych utvarov v prvych dekadach prevadzkovania jaskyne ilustruje prilozena
pohladnica z kolorovanej fotografie, zachytavajica vyjav z ladovej slavnosti v roku 1905
(obr. 3). Na nej vidime korculiarov na vodorovnej 'adovej ploche v spodnej casti Velkej
siene a v popredi divakov na oblikovitom chodniku, ktory vedie od odbocky na Zruteny
dom pozdiz juznej steny spodnej ¢asti Velkej siene az po Studiiu. Vidime tieZ chodnik so
zabradlim pred Studiiou, ktory ju obchadzal po obvode. Vpravo vidime nie prili§ zretelné
drevené zabradlie a schodisko chodnika vedticeho z Malej siene, okolo dnes uz neexistujucich
Tadovych stipov v severnej dasti Vel’kej siene, do jej spodnych ¢asti v smere na Zriteny dom.

Zapadna vetva prehliadkovej trasy veduca do Pekla bola z hl'adiska spristupiiovacich prac
a najméa narokov na bezpec¢nost’ naro¢nejsia, nakol'ko tu hrozilo vazne riziko po§myknutia
a nezastavitelného padu po Sikmej 'adovej ploche az na vtedy obnazené balvany Pekla.
Opis tejto trasy prindsa Krenner: ,,Najprv si prezrieme pravé kridlo. Musime sa vratit po
tej istej ceste, ktorou sme sa dostali na predosle stanovisko (pozn. do Malej siene), az pokial
nad nadhernym, zo stropu visiacim zamrznutym vodopadom prideme k otvoru spodného
pravého priestoru. Lad strmo klesd do hibky. Po 150 schodikoch, ciastocne vysekanych
do ladu, ciastocne pohodine nad nim umiestnenych, zostupime do dolnej siene.” (Krenner,
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Obr. 3. Pohl'adnica z roku 1905. Divaci stoja na vychodnej strane juznej vetvy chodnika vo Vel'kej
sieni. Okolo Studne vidime neuplnu slucku chodnika konc¢iacu schodikmi vedicimi priamo na la-
dovt plochu. Vpravo hore vidime zabradlie chodnika veduceho z Malej siene vratane schodiska na
obrazku 2. Zbierka SMOPal

Fig. 3. Postcard from 1905. Spectators stand on the east side of the southern branch of the path in the
Great Hall. Around the Well we see an incomplete loop of sidewalk ending with stairs leading directly
to the ice rink. At the top right we see the handrail of the wooden path leading from the Small Hall,
including the staircase in Figure 2. SMOPalJ Collection

1873, s. 4) Tuto trasu podobne opisuje aj Fehér, ktory sa taktiez zmiefiuje o schodoch vy-
budovanych priamo v lade: ,,Na juh od vchodu klesa ladova podlaha v uhle 55° a tu treba
popri celom ladovom kopci zostupit po 145 do ladu vmontovanych schodoch, aby sme sa
dostali na dno spodnych priestranstiev.” (Fehér, 1872, s. 11) Hoci sa vysekavanie schodov
priamo do I'adu javilo ako technicky najjednoduchsie, nakol’ko si nevyzadovalo budovanie
ziadnych zlozitejsich drevenych konstrukeii, ktoré by prehliadkovu trasu viedli nad l'adovou
plochou, Fehér pri opise zaladfiovania jaskyne okrajovo zmienuje zasadny problém také-
hoto technického rieSenia. Kazdoro¢né jarné zamfzanie priesakovej vody a prirastky l'adu
sposobovali prekryvanie schodov novym l'adom. ,,Podla mojich doterajsich pozorovani bol
lad minulého roku (pozn. 1871) na rovnych a hlbsie polozenych miestach zaliaty vodou na
1 -2 palce. V zime je hladky sta zrkadlo a dokonale suchy, posypany jemnym vapencovym
praskom. Do ladu vysekané stupne boli zase vyhladené a znova ich bolo treba vysekavat.*
(Fehér, 1872, s. 12)

V tom case podlahovy l'ad nesiahal az po juznu stenu Pekla. Zaroven neexistovali tu-
nely v podzemnom l'adovci, ale prehliadkova trasa viedla po kamennej sutine a balvanoch
popri stene popod ¢elo l'adovca. Krenner opisuje, Ze I'ad je od steny vzdialeny 3 az 4 metre.
Podl'a neho je to dosledkom ,,vyparovania v nizsie sa tahajucich dutinach a otvoroch.” Viac
nez opis ¢ela l'adovca, jeho vrstevnatosti a rozlicnych 'adovych utvarov je pre nas dolezita
informacia o konci prehliadkovej trasy tejto vetvy jaskyne. ,,Vychodna cast chodby konci
v ostrom uhle bohato ozdobenou kaplnkou, kde sa spolu stretavaju ladova stena a skala.”
(Krenner, 1873, s. 5) Krenner miesto zakon¢enia chodby vedticej cez Peklo' na styku 'adovca
a kamennej steny nazyva Kaplnkou. Nazov Kaplnka sa v jaskyni objavuje aj po vysekani

' Peklo je pévodny historicky nazov spodnych Easti jaskyne, dnes znamejsich ako Prizemie ¢i Pod
Vel'kou oponou, pri¢om nazov Peklo sa zGzil iba na zapadny vybezok jaskyne. V prispevku tento
nazov pouzivame v jeho historickom vyzname.
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tzv. Ruffinyho kaplnky v neskor spristupnenom Ruffinyho koridore, teda rovnaky nazov
pomenovava dve miesta.

Nakol’ko dobové mapy neobsahovali presny a kompletny nakres spristupnenej trasy, dnes,
vzhl'adom na zaladnenie spodnych Casti jaskyne v priestore Pekla, nie je mozné ziskat’ tiplnt
predstavu o technickom rieSeni spristupnenia tejto Casti jaskyne. Predpokladame vsak, ze
navstevnici sa pohybovali priamo po sutine s minimalnym poctom drevenych premosteni
a konstrukcii medzi balvanmi. Celkovy obraz o prehliadkovej trase tejto ¢asti jaskyne nam
dotvara jej Fehérov opis: ,,Dno a strop spodnej etaze sklana sa silne k juhu. Spodok nepokryva
lad, ale zasypany je v dosledku vseobecného zosunu jaskyne skalnymi zlomiskami, medzi
ktorymi sii diery, z ktorych poniektoré siahajii do viacsiahovej hibky. Medzi balvanmi vidiet
miestami kvaplové formdcie, ciagle, o dlzke jednej i viac stép, vyrastajiice zo zdkladne ako
vezicky, alebo drobné ladové platnicky, podobné oazam v pusti. ESte nizsie, kde cez leto
silne kvapka voda, lezi mnoho naplaveného vapenného prachu a v iom nachadzame kosti
zabludivsej fauny.” (Fehér, 1872, s. 11)

Povodna prehliadkova trasa sa od sti¢asnej vyrazne odliSovala. Umoziovala navstevu
Zriteného domu, v priestore Malej a Velkej siene bola vedena pozdiz ich severnej steny,
obsahovala vetvu veducu po obvode juznej steny Vel'kej siene v priestore ,,prirodzeného
klziska®, ¢iastocne zhodnu s dnesnou prehliadkovou trasou. Okrem drevenych konstrukeii
vyuzivala aj schody vysekané priamo do I'adu a to vo vstupnej ¢asti Malej siene a na str-
mej trase medzi Malou sieniou a Peklom. V priestore Pod vel’kou oponou viedla po sutine
a balvanoch, ktoré dnes zakryva masivna vrstva podlahového l'adu (obr. 4).

Obr. 4. Povodna prehliadkova trasa z roku 1871 vyznacena Cervenou farbou na mape A. Droppu
z roku 1950. Zbierka SMOPalJ

Fig. 4. The original tourist trail from 1871 marked in red on the map by A. Droppa from 1950.
SMOPalJ Collection
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OBJAV A SPRISTUPNENIE RUFFINYHO KORIDORU,
ZOKRUHOVANIE PREHLIADKOVEJ TRASY

Uz prvi prieskumnici a robotnici spristupiiujuci Velku sieni si nepochybne v§imli, ze
medzi klesajucim stropom v jej vychodnej ¢asti a l'adovou masou je vyrazna nepriechodna
medzera. Nalezitu pozornost’ jej venoval Eugen Ruffiny, ktory v nej vytusil pokracovanie do
neznamych priestorov. Okolnosti objavu tejto Casti jaskyne a presekania tiziny v l'ade opisuje
Jan Pelech vo svojej praci Stratenské udolie: ,,Za objavenie a spristupnenie lavého kridla
chodby vdacime opdt Ruffinyho objavitelskej posadnutosti. Pri skumani smeru odtokovych
vod objavil totiz medzi ladovou stenou a skalnou stenou siene uzku Strbinu. Pokracoval
v jej smere, dal presekat ladové prekdzky, ¢im sa vytvoril 68 m dlhy tunel v ladovej stene.
Ruffinyho predtucha, zZe pod nim by mal byt jaskynny priestor sa splnila, ked’ sa presekal
do lavého kridla chodby.* (Pelech, 2016, s. 35)

Po prekopani chodby v 'adovom masive
cakala na objavitelov klesajuca chodba
medzi okrajom podzemného I'adovca a ka-
mennej steny nového priestoru, ktora do-
stala pomenovanie podl'a svojho objavitela
— Ruffinyho koridor. Zatial’ o opis samot-
ného objavu sa ndm vd’aka Pelechovej praci
zachoval, problematickejsie je jeho datova-
- nie. Tu sa neocenitelnym pramenom stavaji
e mapoveé diela pochadzajtice z prvych rokov
po objaveni jaskyne. Ide o poévodni mapu
z dosiek Eugena Ruffinyho z roku 1871 a jej
neskorsie modifikacie a doplnenia. Mapa
z roku 1871 zobrazuje jaskyiiu eSte bez
Ruffinyho koridoru (obr. 5), ¢o napoveda,
Ze na prvom mieste boli spristupiiovacie
prace, zodpovedajic zdujmom mesta Dob-
$ind. Prolongacné préce tak zrejme zacali
az po spristupneni jaskyne.

Faanl Druhé4 modifikacia Ruffinyho mapy
z roku 1873 uz Ruffinyho koridor zachy-
tava (obr. 6). Ide zarovenn o prva mapu
zobrazujucu niektoré Casti prehliadkovej
trasy, avSak obmedzuje sa iba na schodiska.
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Obr. 5. Mapa Dobsinskej l'adovej jaskyne od E. Ruf-
finyho z roku 1871 zachytava jaskyiiu v pévodnom
stave bez prvkov prehliadkovej trasy a Ruffinyho
koridoru. Ide o najstarSiec mapové zobrazenie jas-

kyne. Zbierka SMOPalJ

Fig. 5. A map of the Dobsina Ice Cave by E. Ruf-
finy from 1871 shows the cave in its original state
without elements of the tourist trail and the Ruffiny’s
Corridor. It is the oldest map of the cave. SMOPal
Collection

Pozoruhodné je, ze v Ruffinyho koridore
eSte ziadne schodisko zakreslené nie je, o
by napovedalo, Ze mapa vznikla este pre
jeho vybudovanim. Na druhej strane vd’aka
Krennerovmu opisu jaskyne a svojej nav-
Stevy v nej z aprila 1873 spolahlivo vieme,

Ze tato Cast’ jaskyne v tom Case uz spristupnend bola. Bertic v tivahu uvedené informacie
predpokladame, ze Ruffinyho koridor mohol byt objaveny najskor v druhej polovici roka
1871, v ¢ase po ukonceni spristupniovacich prac a vyhotoveni prvej mapy jaskyne, zaroven
spristupiiovacie prace v nom museli byt ukoncené najneskoér do aprila 1873.

104



Obr. 6. Verzia Ruffinyho mapy z r. 1873 ako prva zobrazuje Ruffinyho koridor, avsak este bez scho-
diska prehliadkovej trasy. Zbierka SMOPal

Fig. 6. The version of Ruffiny's map from 1873 is the first one to show the Ruffiny’s Corridor, although
without stairs of the tourist trail. SMOPalJ Collection

Krenner opisuje Koridor a porovnava ho s priestorom Pekla, teda zapadnej vetvy pre-
hliadkovej trasy. Dolezita je zmienka o umelo vytvorenej dutine kupolovitého tvaru priamo
v ladovci, ktora neskor ziskala pomenovanie Ruffinyho kaplnka a stala sa sti¢astou pre-
hliadkovej trasy. ,, Pomery su tu uplne rovnake, ako boli na skor opisanom mieste. Tie isté
ladové ciagle, ta istd stena z ladu, lenze tu je aj krystalmi posiata. Magicky posobi k stene
opreta, z jemnych ladovych viaken vybudovana priezracna pagoda, ku ktorej vchodu vedu
ladové schody, vnutro ozdobuju vel'ké, jagavé krystaly.” (Krenner, 1873, s. 5) Podrobnejsie
tato Cast’ jaskyne opisuje Pelech. ,,Zostupujeme na spodné podlazie. Z dvoch chodieb volime
vo vychodnom kute Vel'kej siene sa nachadzajuci ladovy tunel. Po drevenych schodoch sme
sa dostali do lavého kridla Ruffinyho chodby, zvaného Ruffinyho koridor. Ten je 12 m Siroky,
15 az 20 m vysoky, 43 m dihy. Jeho juznu stenu tvori skalna stena, ktora sa v hornej casti
ohyba, aby sa klenbovym oblukom spojila s naprotivnou ladovou stenou. Podlazie siene
ma spad mierny az prudky. V mega — Sikmom priereze je viditelny postupny narast steny
z povodného zdkladu na podlazi smerom kolmo hore.” (Pelech, 2016, s. 35 — 36)

Ruffinyho koridor bol v ¢ase svojho objavu omnoho viac vyzdobeny 'adovou vyzdobou.
Okrem vrstiev 'adovca mohli navstevnici obdivovat’ rozli¢né formy ladovej vyplne. Medzi
nimi aj osobity ukaz, tzv. ,,viano&né stroméeky®, zo steny vystupujuce l'adové stipy obras-
tené ladovymi formaciami, najmé vSak vel'ké 'adové nateky — zavesy rastice z horného
okraja ladovca, vd’aka pritekajucej vode z priestoru Velkej siene. Jeden z opisov dnes uz
neexistujucej ladovej vyzdoby Ruffinyho koridoru: ,,Mimo ohromnou ledovou sténu ziime
tu jeden z nejkrasnejsich tvaru ledovych, tak zvanou Besidku. Stojit' na chlumci ledovém,
a zda se, jakoby sestdavala z listi palmovych, umélym zpiisobem setkanych. Besidka jest
6 m vysoka, 1,5 m Siroka. Osvetli-li se uvnitr, poskytuje pohledu skutecne carokrasného.*
(Ambroz, 1884, s. 58)

Ruffinyho koridor bol teda pre navstevnikov velmi atraktivny, ¢omu napomahala aj
umelo vysekana Kaplnka. Jeho podobu priblizuju viaceré litografie, ktoré ilustruji pracu
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J. Krennera z roku 1874 (obr. 7) aj J. Pele-
cha z roku 1878. Pozoruhodnou sucastou
trasy v Koridore bola chodnikom vybavena
odbocka do tzv. Besiedky, malej dutiny
pod masivnymi, dnes uz neexistujicimi
ladovymi natekmi, ktora je vyobrazena na
priloZene;j litografii.

Nedostatkom prehliadkovej trasy, ktorej
sucastou sa stal aj Ruffinyho koridor bolo,
ze vychodna a zapadna vetva jaskyne ne-
boli prepojené, a tak sa navstevnici museli
na ich dne otacat. V Ruffinyho koridore
prehliadkova trasa koncila Ruffinyho
kaplnkou a v zapadnej vetve Pod Velkou
oponou v mieste kontaktu 'adovca a steny
v priestore taktiez nazyvanom Kaplnka.
Kto chcel navstivit’ opacnu vetvu jaskyne,
musel sa vratit’ az do Malej siene a odtial’
opat’ zostipit' na dno vedlajsej vetvy, ako
to opisuje Krenner: ,,Aby sme sa dostali do
Obr. 7. Ruffinyho koridor s dnes neexistujucim du- lavej, takzvanej Ruffinyho chodby /nesie

tym utvarom Besiedka, do ktorého viedla odbocka 7€10 S, VOJ:hO' objavitela/, musz’me sawvr atit
chodnika. Litografia v praci J. Krennera z roku do Velkej siene, z ktorej sa spustime po
1874. Zbierka SMOPaJ podobnych schodoch, aké viedli do predo-

Fig. 7. Ruffiny’s Corridor with the now non-existent  $lych priestorov (pozn. ako z Malej siene
hollow formation Besiedka, into which a path had  do Pekla).“ (Krenner, 1873, s. 5) Absenciu
branched. Lithograph in the work of I. Krenner from  prirodzeného spojenia Ruffinyho koridoru
1874. SMOPaJ Collection a Pekla (dnes priestoru Pod Vel'’kou oponou)
vidime aj na mape jaskyne z roku 1873 (obr. 6). To bolo nevyhodné nie len z hladiska po-
hodlia navstevnikov, ale najma z praktického prevadzkového hl'adiska. Tento nedostatok sa
prinajmensom pocas prvych sezon, vzhladom na nizku ro¢nll navstevnost,, prejavoval iba
minimalne. Ro¢na navstevnost jaskyne sa v prvej dekade jej prevadzkovania pohybovala
radovo v stovkach, v roku 1871 jaskynu navstivilo iba 292 navstevnikov. Snahy o zokruho-
vanie prehliadkovej trasy nadvizuji na spristupnenie Ruffinyho koridoru.

Podobne ako je tomu pri objave a spristupneni Ruffinyho koridoru, presné datovanie
nepozname ani v pripade vybudovania prerazky medzi nim a Peklom. Nevelmi ndm pomézu
aj historické mapy. Modifikacia Ruffinyho mapy z roku 1887, podobne ako predchadzajice,
z prehliadkovej trasy zachytava iba schodiska. Avsak na rozdiel od nich na nej absentuje
ohranicenie Velkej siene a Ruffinyho koridoru, ako by islo o jediny jaskynny priestor
(obr. 8). Podl’a tejto mapy teda nie je mozné jednoznacne urcit, ¢i zachytava aj pripadné
umelé prepojenie oboch vetiev prehliadkovej trasy. To mape ubera na kvalite a najmé na
vypovednej hodnote a méze viest’ k predpokladu, ze v Case jej vyhotovenia este predmetné
prepojenie neexistovalo ani v druhej dekade prevadzkovania jaskyne, v case znacného zvy-
Sovania ro¢nej navstevnosti. Napriklad v roku 1887 navstivilo jaskynu 2429 navstevnikov
(Droppa, 1960).

Klacovym prameniom pri datovani ¢asu vzniku predmetnej prerazky je opét’ Pelechova
praca z roku 1878 (resp. jej preklad z roku 2016). Podl'a nej v case Pelechovej navstevy jas-
kyne uz tato spojovacia chodba jednoznacne existovala a jeho praca obsahuje opis prechodu
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Obr. 8. Modifikacia Ruffinyho mapy z roku 1887. Absentuje na nej hranica medzi Vel'kou siefiou
a Ruffinyho koridorom, aj prerazka medzi Ruffinyho koridorom a Peklom. Zbierka SMOPalJ

Fig. 8. Modification of Ruffiny’s map from 1887. There is no border between the Great Hall and
Ruffiny’s Corridor, and also the artificial ice tunnel between the Ruffiny’s Corridor and Hell.
SMOPalJ Collection

z Ruffinyho koridoru do Pekla: ,,V najuzsom mieste tejto casti (pozn. Ruffinyho koridoru)
je v ladovej stene vytesana chodba, tzv. Tunel. Je dlhy 8 m a spaja Ruffinyho koridor
so spodnym podlazim. Vedie nas ku Kaplnke. Skalnd stena chodby a naprotivna ladova
stena vytvaraju klenbu s obliukom v gotickom style.* (Pelech, 2016, s. 38) Jednoznacne teda
ide o opis predmetnej umelo vybudovanej chodby. Podobny opis prinasa aj cestovatel’ Jozef
Wiinsch: ,,Prvotné byly to ohromné dvé chodby, prava a leva. Sténa ledova 6 m silna delila
je od sebe. Ta pak dlouhym tunelem je prorazena, a obé chodby spojily se v jednu chodbu
200 m dlouhou, z nichz na pravé kridlo pripada asi 120 a na levé 80 m.© (Wiinsch, 1881,
s. 86) Vtedajsia spojovacia chodba vSak neprebichala cez l'adovy tunel, ale na styku l'adovca
a kamennej steny. Po prerazeni nového spojovacieho tunela priamo cez l'adovy masiv v roku
1968 bola pdvodna prerazka postupne zaladnena.
Z vyssie uvedeného teda vyplyva, Ze spojovacia chodba medzi Ruffinyho koridorom
a priestorom Pod Vel’kou oponou bola na styku kamennej steny a 'adovca v dizke asi 6—8 m
prerazena v obdobi ohrani¢enom rokmi 1873 a 1878. Vzhl'adom na rychlost’ spristupiiova-
nia Ruffinyho koridoru a nepraktickost’ potreby navstivit' kazda vetvu jaskyne osobitne
s navratom do Malej siene predpokladame, ze prace na budovani prerazky zacali kratko po
spristupneni Rufiinyho koridoru. Vybudovanie zmienenej spojovacej chodby mimoriadne
zjednodusilo a zatraktivnilo ndvstevu jaskyne, nakol'ko sa vytvoril prehliadkovy okruh,
ktory je zdkladom aj dne$nej prehliadkovej trasy.

ZRUTENY DOM AKO SUCAST PREHLIADKOVEJ TRASY

v

Vel'ka sieit vo svojej severovychodnej Casti Usti do Zrateného déomu. Zatial’ ¢o ta bola
castym motivom zndmych historickych malieb, litografii ¢i fotografii a podrobne ju opiso-
vali vyznamni badatelia 19. storo€ia, Zruteny dom sa nachadzal na okraji navstevnickeho,
umeleckého aj odborného zaujmu. Opis prehliadky Zrateného domu opominaji prace naj-
star§ich badatelov a nedostal sa ani do pozornosti umelcov vyobrazujtcich krasy l'adove;j
vyplne. Dostupné historické pramene nam neumoziuju presné vymedzenie obdobia, kedy
bol Zrteny dém stcastou prehliadkovej trasy. Napomocné nie st ani historické mapy,
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nakol’ko tie sa dlho obmedzovali iba na zobrazovanie schodisk a nie celej prehliadkovej
trasy. Jednozna¢né dokazy o spristupneni Zrateného domu sa nachadzajii priamo v flom.

Zruteny dom bol zrejme sucastou pdvodnej prehliadkovej trasy. Jednak tomu nasvedcuji
len nedavno odstranené pozostatky dreveného chodnika (obr. 9), jednak I'ahka dostupnost’
tohto priestoru, ktora bola vyhodna najmé v Case spristupnenia jaskyne v roku 1871, kym
nebol objaveny a spristupneny Ruffinyho koridor. V ¢ase ustupu podlahového 'adu v posled-
nych dekadach sa v Zratenom dome odkryli az dve vrstvy konstrukcie dreveného chodnika
postavené nad sebou. Povodny chodnik bol zrejme po uréitom case zaladneny a na iom
vybudovany novsi chodnik. To nasvedcuje, Ze tento priestor bol sucastou prehliadkovej
trasy pomerne dlho, hoci jeho vyznam zrejme klesol po zokruhovani prehliadkovej trasy
prepojenim Ruffinyho koridoru a Pekla. Nalezy vel'kého mnozstva uhlikov z oblukovych
elektrickych lamp napovedaju, ze Zriteny dom bol stucastou prehliadkovej trasy aj po
elektrifikacii jaskyne v roku 1887 (Lalkovi¢, 2009).

Obr. 9. Pozostatok odboc¢ky chodnika veduceho z Velkej siene do Zruteného dému, dlhodobo po-
krytého masou pilin a 'adu. Foto: P. Holubek

Fig. 9. Remains of the path branch leading from the Great Hall to the Collapsed Dome, long term
covered with a mass of sawdust and ice. Photo: P. Holubek

Skupost’ dobovej literatiry na zmienky o Zratenom déome moéze byt spdsobena aj tym,
Ze tento menej majestatny priestor s podlahovym l'adom, ¢iasto¢ne vyplneny masivaoym
kuzelom zrutenych balvanov juzného okraja prepadliska Duca, nezanechal v navstevnikoch
az taky dojem, ako mohutné Fadové stipy a klzisko Velkej siene, krystaly inovati, Ruffinyho
koridor, ¢i vrstevnatost’ l'adovca v Pekle.

Prva mapa Dobsinskej l'adovej jaskyne, ktora zachytava celu prehliadkovu trasu, resp.
nie len schodiskéd ako tomu bolo dovtedy, pochadza z roku 1925 (obr. 10). Jej autorom je
Jaskyniarska skupina v Brne ,,Gruppe fiir Hohlenforschung in Briinn®. Ide o preciznu
a kvalitnil mapu, ktora vtedajsiu prehliadkovt trasu dosledne zobrazuje. O to pozoruhod-
nejsie je, Ze na nej chyba chodnik v Zrutenom dome, ktory tam v tom ¢ase s urcitostou
existoval. Nad pric¢inou, preco sa tento chodnik na inak preciznej mape nenachadza, mé-
zeme iba uvazovat’. Zrejmé je, ze chodnik v Zritenom déme v ¢ase vyhotovenia mapy uz
nebol sti¢astou prehliadkovej trasy, Co vSak nie je dovod, aby nebol zamerany a zakresleny
do mapy. Do tvahy prichddza aj jeho zdmerné vynechanie, aby mapa reflektovala vtedy
aktualnu prehliadkovu trasu. Mozné je aj jeho Ciastocné zaladnenie, najmé v priestore jeho
napojenia na chodnik vo Velkej sieni.
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Obr. 10. Mapa jaskyne z roku 1925 ako prva zachytava celt prehliadkovu trasu, avSak chodnik
v Zrutenom dome uz nezobrazuje. Zriteny dom sa v tom ¢ase pocas prehliadok uz nenavstevoval.
Zbierka SMOPalJ

Fig. 10. The map of the cave from 1925 is the first that shows the entire tourist trail, but it doesn’t
show the path in the Collapsed Dome. The Collapsed Dome was no longer visited during the tours.
SMOPalJ Collection

Z dostupnych pramenov nie je mozné urcit, kedy presne sa Zriteny dom pocas pre-
hliadky jaskyne prestal navstevovat. Jednou z pricin, preco bol z trasy vyradeny, moze
byt jeho vyuzivanie na hospodarske ucely. Po spristupneni jaskyne, ¢i uz ju prevadzkovalo
mesto Dobsina alebo rodina Fejérovcov, sa v nej tazil I'ad, sliziaci na chladenie potravin
v l'adovniach. Pred objavom jaskyne sa tazil z okrajov Cadovej diery v Duéi. Aby tazbou
ladu jaskyna utrpela co najmenej, ta sa realizovala prave v priestore Zruteného domu. Jeho
juzna cast’ isttl dobu sluzila aj ako chladnicka, priestor na chladenie potravin pre hotel pod
jaskynou. Prave takéto vyuzivanie Zriteného domu mohlo priviest’ k jeho od¢leneniu od
prehliadkovej trasy.

Dal3ou pri¢inou méze byt zaladiiovanie vstupnej ¢asti Zriteného domu. V roku 1950
jaskynu zameral Anton Droppa. Podobne ako kedysi Ruffinyho mapa, aj tato existuje
vo viacerych modifikaciach (Droppa, 1957). Na jednej z nich dokonca Zruteny dom uplne
absentuje. Pozoruhodné je, Ze v jeho mapach, ktoré Zruteny dom obsahuju, je v jeho vstup-
nom priestore zakreslena vel'ka l'adova prekazka. Tento l'adovy val, ktory nutne prekryval
¢ast’ chodnika, mal svoj zaklad vo vel'kej kope dreveného rezu na posypanie prehliadkove;j
trasy. Ten zastavoval mrzntcu vodu pritekajicu sem od Niagary v severnej Casti Vel'kej siene.
Tak sa prechod od pdvodne I'ahko dostupného priestoru zna¢ne skomplikoval a obmedzil,
az uplne znemoznil prevadzkovanie chodnika vediuceho do Zrateného domu.
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PREKLADKA CHODNIKA VO VELKEJ SIENI, NAJVACSIA ZMENA
PREHLIADKOVEJ TRASY

Prehliadkova trasa sa po vynechani jej ¢asti v Zriitenom dome dlhodobo vobec nemenila
a vyzerala tak, ako je vyobrazena na zmienovanej mape z roku 1925 (obr. 10). Vyznamné
zmeny nastali az v patdesiatych rokoch, kedy v dosledku zlepSovania socio-ekonomickej
situdcie obyvatel'stva oproti predchadzajicemu obdobiu nasobne vzrastla navstevnost
jaskyn. Zatial’ o v roku 1951 navstivilo Dobsinskt l'adov jaskynu 38917 navstevnikov,
uz v roku 1959 ich pocet dosiahol 94383 (Lalkovi¢ & Pastor, 1996; Lalkovi¢, 1997). Tym
vzrastli aj naroky na prevadzku jaskyne, ¢o si vyzadovalo jednak generalnu rekonstrukciu
prehliadkovej trasy, jednak jej zefektivnenie.

V suvislosti s prichodom vaésieho poctu navstevnikov sa ako problematicka javila nav-
Steva juznej Casti Vel'kej siene. Pristupovy chodnik do tejto Casti predstavoval slept vetvu
vedtcu juzne od odbocky do Ruffinyho koridoru po obvode juznej Casti siene, na konci sa
lomil k Fadovému utvaru Studna, viedol az k nemu, obchadzal ho a nasledne skon¢il. Prob-
1ém s efektivitou tejto Casti prehliadkovej trasy sa ¢iastoéne podarilo vyriesit’ predizenim
chodnika obchadzajuceho Studiu tak, aby sa okolo nej utvorila priechodna slucka, teda
okruh okolo Studne. Toto rieSenie zaznamenava podvodnd mapa Antona Droppu z roku 1950
(obr. 11). Ilo o nenaro¢né a pomerne efektivne rieSenie, avSak jeho datovanie nam nie je
zname. Predpokladame, ze jeho realizacia suvisela s obmedzovanim az Gplnym zdkazom
koréul'ovania v jaskyni.

V roku 1953 sa jaskyna na jednu dekadu dostala pod spravu narodného podniku Turista
(Blaha, 1971). Pod dozorom Hydrometeorologického ustavu a Slovenskej akadémie vied
uskutocnil narodny podnik Turista generalnu opravu vybavenia jaskyne a prijal opatrenia

Obr. 11. Zokruhovana trasa okolo Gtvaru Studiia zefektivnila prevadzku jaskyne a plynulost’ jej
prehliadky do generalnej rekonstrukcie prehliadkove;j trasy v roku 1953. Zbierka SMOPalJ

Fig. 11. The circled trail around the Well made the operation of the cave and the movement of vistors
more effective until the general reconstruction of the tourist trail in 1953. SMOPalJ Collection
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na zachovanie jej prirodnych hodnét. Existujice povrchové elektrické vedenie v jaskyni
nahradilo kéablové, vel'kou zmenou a uplnou rekonstrukciou presla prehliadkova trasa
(Lalkovi¢, 2000).

Z prehliadkovej trasy uplne vypadol chodnik veduci z Malej siene (od odbocky na Peklo)
severnou Castou Vel'kej siene az po odbocku do Ruffinyho koridoru. Nahradil ho chodnik
kopirujuci ovalnu juznu stenu Vel'kej siene, ktory predtym koncil zmiefiovanym okruhom
okolo Studne. Okruh bol odstraneny a chodnik bol predizeny cez prerazku v l'ade vo vy-
bezku medzi Vel'kou a Malou siefiou (obr. 12). Vel'ka ¢ast’ pévodného dreveného chodnika
vo Vel'kej sieni bola odstranend alebo zaliata l'adom. Tato tiprava prehliadkovej trasy znacne
zjednodusila a zefektivnila prevadzku jaskyne.

Obr. 12. Chodnik medzi Malou a Vel'kou siefiou v zareze vysekanom v l'ade v roku 1953.
Foto: M. Kudla

Fig. 12. Path between the Small and Great halls in an artificial notch cut in ice in 1953.
Photo: M. Kudla

VYRAZENIE CADOVYCH TUNELOV
A PRERAZKA NOVEJ VSTUPNEJ CHODBY

Prehliadkova trasa po preloZeni chodnika cez prerazku medzi Vel’kou a Malou siefiou sa
od tej stcasnej lisila iba minimalne, a to absenciou tunelov priamo v l'adovcovom masive.
Pred ich vyrazenim prehliadkova trasa Pekla kopirovala okraj ¢ela l'adovca. AvSak umelé
odvodiovanie Malej a Vel'kej siene spdsobovalo pravidelné zaladfniovanie niektorych jej Casti.
Este zavaznejsi problém predstavovala hrozba padajtcich skal zo stropu v dosledku jeho
mrazového zvetravania, ¢o predstavovalo pre navstevnikov jaskyne seridézne nebezpecenstvo.

V case, ked’ jaskynu spravovalo Vychodoslovenské miizeum v Kosiciach, bolo prijaté
rozhodnutie o vyrazeni dvoch tunelov priamo v l'adovom masive. Do prevadzky boli uvedené
v roku 1968.2 Prvy obchadza kritické miesto na okraji ladovca pri vstupe do Pekla (obr. 13),
druhy nahradil dovtedy pouzivant prerazku do Ruffinyho koridoru medzi horninovou

2 Archiv ochrany prirody a jaskyniarstva, fond Zbierka podzemnych krasovych javov, inventarne
¢islo 105/2 Popis fotografie: Vstup do prerazky v l'adovom masive ( I. Cebecauer, 1968).

111



== issTre— 'S

Obr. 13. Tunel vysekany v l'ade v zapadne;j Casti priestoru
Pekla v roku 1968. Zbierka SMOPal

Fig. 13. Tunnel dug in ice in the western part of the Hell
in 1968. SMOPalJ Collection

stenou a l'adom. Vybudovanim tychto
ladovych tunelov sa prehliadkova trasa
stala prakticky identickd s dnesSnou
(obr. 14). Dlho existovali subezne dve
prerazky medzi Peklom a Ruffinyho
koridorom, povodna, uz vyradena
z prehliadkovej trasy a nova, vedena
ladovym tunelom. Z tohto hladiska je
vel'mi pozoruhodna mapa Jaroslava
HalaSa z roku 1986, zachytavajuca
stav zo zaciatku osemdesiatych rokov,
kde este povodna prerazka existuje
a zohrava ulohu pri cirkulacii vzduchu
v jaskyni (Halas, 1989). Stara prerazka
bola za niekol’ko desatroc¢i postupne
uzatvorena prirastajucim ladom. Jej
povodné ustie v Ruffinyho koridore je

Obr. 14. Stcasna prehliadkova trasa Dobginskej l'adovej jaskyne. Cervenou &iarou st vyznadené
funkéné, bodkami uz neexistujuce zaladnené prerazky. Podla J. Tulis, 2012. Zbierka SMOPal

Fig. 14. Current tourist trail of the Dobsina Ice Cave. The red line indicates functional ice tunnels,
the dotted red line the ones not-existent at present. After J. Tulis, 2012. SMOPaJ Collection
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dnes uplne zaladnené (obr. 15). Vybudovanie tunelov priamo v podzemnom l'adovci nie len
zjednodusilo prevadzku jaskyne a zvysilo bezpecnost, ale aj zvysilo jej turisticku atraktivitu.

V roku 1982 sa zo vstupnej Casti jaskyne prerazila spojovacia chodba obchadzajiica Malu
sien a Ustiaca priamo do klesajuceho priestoru nad Peklom s cielom zmeny trasy vstupne;j
casti prehliadkovej trasy. Pricinou takéhoto rieSenia bola obava z mozného zritenia vol'ného
bloku na strope Malej siene v priestore zbiehania sa chodnikov prehliadkovej trasy a snaha
obist’ toto kritické miesto. Prerazka novej chodby sa vSak negativne prejavila na mikrokli-
matickej situacii jaskyne, konkrétne znizenim jej odporu voci prirodzenej depresii a zmenou
prudenia vzduchu v jaskyni. V zime sice do jaskyne prudilo vacsie mnozstvo studeného
vzduchu, ale v letnom obdobi sa zvysil prienik teplého vzduchu. V désledku zmeny smeru
prudenia chladného vzduchu v zime ten prenikal do zapadnej Casti jaskyne — do Pekla,
kde sposobil postupné zaladnenie tejto ¢asti jaskyne. AvSak jeho nedostatok sa prejavoval
v Malej a Vel'kej sieni a celej vychodnej vetne jaskyne. Za jednu dekadu existencie vstupne;j
prerazky vstupna Cast’ a Mala siefi jaskyne stratili priblizne 50 m*l'adu® (Zelinka, 1996).

V roku 1993 bol vypracovany projekt s cielom zvratenia negativnych zmien v jaskyni.
Riesenim bolo hermetické uzatvorenie a vyplnenie prerazky. Najprv ale bolo potrebné ob-
novit’ pristupovu Cast’ chodnika prehliadkovej trasy v priestore Malej siene. Prerazka bola
hermeticky uzatvorena a postupne vypiiana lFadom a snehom premfzajiicim do homogén-
nej ladovej masy. Prehliadkova trasa sa tak s menSou upravou vedenia trasy v Malej sieni
opat vratila k predchadzajucej podobe aktualnej od roku 1953, resp. 1968, vratane dvoch
Padovych tunelov (Zelinka, 1996).

Obr. 15. Zal'adnené tistie pdvodnej prerazky v Ruffinyho koridore veducej do Pekla oznacené cervenou
elipsou. Vedla ustie dodnes pouzivaného tunela vyrazeného v roku 1968. Foto: M. Kudla

Fig. 15. The iced up mouth of the previous path through the Ruffiny’s Corridor leading to the Hell,
marked with red ellipse. Next right is the mouth of the ice tunnel dug in 1968, which is still in use.
Photo: M. Kudla

3 Technicky archiv Spravy slovenskych jaskyf, fond Dobsinska I'adova jaskyna, projekt postupu
prac na zmiernenie Ubytku l'adovej vyzdoby v CHPV Dobsinska I'adova jaskyna (Kol., 1994).
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ZAVER

Spristupniovacie prace v Dobsinskej 'adovej jaskyni zacali bezprostredne po jej ob-
jave. Ich prioritnymi ilohami bolo spriechodnit’ vstup do jaskyne a vybudovat’ bezpeéné
chodniky v Malej sieni, Vel'kej sieni a Zritenom doéme. Rychle tempo spristupiiovacich
prac umoznilo navstevu jaskyne vybranej skupine navstevnikov uz 15. augusta 1870, teda
dva mesiace po jej objaveni. Jaskyna bola oficialne spristupnena v roku 1871 a pévodna
prehliadkova trasa zahriala nav§tevu Malej a Velkej siene, Zriteného domu a Pekla, vte-
dy nezaladneného priestoru v spodnej Casti jaskyne pod ¢elom jaskynného I'adovca. Tato
vetva jaskyne pdvodne koncila v mieste stretu steny a l'adovca s bohatou l'adovou vyzdobou
zvanom Kaplnka. Délezitou zmenou prehliadkovej trasy bolo spristupnenie Ruffinyho
koridoru, ku ktorému doslo najneskdr zaciatkom roku 1873. Na jeho konci bola do T'adu
vysekana dutina, taktiez s nazvom Kaplnka, resp. Ruffinyho kaplnka. Prehliadkova trasa
tak mala dve vetvy, zapadnu vetvu veducu do Pekla a vychodnti veducu do Ruffinyho
koridoru. Z prevadzkovych a praktickych pric¢in boli umelo spojené prerazkou v l'adovci
popri stene vybudovanou najneskdr v roku 1878, ¢im sa trasa zokruhovala. Odvtedy sa trasa
prakticky nezmenila az do polovice 20. storocia, s vynimkou odstavenia Zrateného domu
niekedy v jeho prvych dvoch dekadach. Zriteny dom sa dlhodobo vyuzival na regulovani
tazbu l'adu a chladenie potravin pre hotel pod jaskynou. V roku 1953 realizoval narodny
podnik Turista generalnu opravu technického vybavenia jaskyne a zmenu prehliadkove;j
trasy medzi Malou a Vel'kou siefiou cez novill prerazku, s cielom zjednodusenia prevadzky
v podmienkach masovej navstevnosti. Jej zdkladom sa stal chodnik kopirujuci juznu stenu
Vel'kej siene obchadzajtici Fadové stipy Studiiu a Oltar. V roku 1968 na prehliadkovej trase
pribudli dva v l'ade vyrazené tunely. Tym sa vyrieSilo zaladiiovanie ¢asti prehliadkovej
trasy, hrozba padu vol'nych blokov zo stropu a zvysila sa turisticka atraktivita jaskyne. Prvy
tunel je na pristupe do Pekla, druhy nahradil pévodnu prerazku medzi Peklom a Ruffinyho
koridorom. Tym trasa chodnika v jaskyni ziskala prakticky dnesni podobu. V roku 1982
bola vybudovana prerazka vo vstupnej ¢asti jaskyne, s cielom obist’ ¢ast’ Malej siene s ne-
stabilnym stropom, av§ak v dosledku jej negativneho vplyvu na mikroklimu jaskyne bola
v roku 1996 opidtovne hermeticky uzatvorena a zaladnena.

DEVELOPMENT AND CHANGES OF THE TOURIST TRAIL
IN THE DOBSINA ICE CAVE

Summary

Cave development works, financed by the municipality of the DobSina town, began immediately
after the cave discovery, with cave natural values preservation taking into account. The tourist trail
was designed and works led by forester Bercz Sandor. Two goals were established. The first one was
to make the vertical opening of the Ice Hole in the Duca hill accessible and passable. It was blocked
by tree trunks and rocks so the plan was to make it reachable without roping down and crawling.
The second goal was to make traversing the ice in the Small and Great halls and Collapsed Dome
safe and relatively comfortable. The development works in the cave didn’t require significant terrain
adaptations in the initial phase, which enabled their rapid pace. Two months after the discovery of
the cave, on 15" August, a chosen group of visitors visited the Small Hall, the Great Hall and the
Collapsed Dome.

The cave was officially opened to public in 1871. The tourist trail included the path to the Hell
located in the lower part of the cave under the glacier front. The path here had 150 stairs, some of
them cut into the ice, and was covered with sawdust, to prevent people from slipping. However, these
stairs were annually covered with icy layer so they had to be rebuilt over and over again. This path
ended with the Kaplnka (Chapel), a place with rich icy decoration where underground glacier and

114



bedrock walls met. The main segment of the tourist trail was a wooden path leading on the north side
of the Small Hall and the Great Hall, where it branched. One branch went to the Collapsed Dome
and the second one followed the southern wall of the Great Hall and led around the Altar to the Well.

The substantial prolongation of the tourist trail, aiming to the eastern part of the Great Hall, was
making the Ruffiny’s Corridor accessible to the public. The corridor must have been discovered in
the 2" half of the 1871 at the earliest, and made accessible to the public at the beginning of 1873 at
the latest. The trail had two main branches. The eastern path led to the area of the Hell. The western
path ended with the Ruffiny’s Kaplnka, which was dug into the ice at the glacier bottom. The arti-
ficial connection between the Ruffiny’s Corridor and the Hell was dug in ice at the contact with the
bedrock by 1878 at the latest.

The Collapsed Dome was a part of the original tourist trail at that time. It was used for ice skating
along with the southern part of the Great Hall. At the same time it was also used for limited ice cutting
and cold food storage, either directly in the cave or for the nearby hotel. We assume its exclusion from
the tourist trail sometimes in the first or at the beginning of the second decade of the last century.

The biggest tourist trail changes happened in 1953 when the cave was taken over by the Turista
National Enterprise. Major increase of visitors’ numbers required more effective maintenance of the
cave. A new corridor was built by cutting out a notch in ice between the Small and the Great Hall,
which circuited the previous blind branch and replaced the northern branch of the trail. A complete
reconstruction of cave technical equipment was done as well.

In 1968 two new artificial tunnels, dug directly in the ice, became parts of the tourist trail. The
first one is located at the beginning of the Hell, the second one is between the Hell and the Ruffiny’s
Corridor. The digging of these tunnels has solved two main problems. Especially the first tunnel
helped with all-time freezing of the tourist trail at the entrance to the Hell. It also prevented falling
down the boulders from the ceiling. This trail was practically identical with the present one.

In 1982 the artificial tunnel was dug in bedrock from the cave entrance part directly into the
descending area above the Hell. Even though this solution was effective from cave operation view,
it negatively affected the cave microclimate. It had changed the air circulation which resulted in ice
decrease in the entrance part. In 1990 this tunnel was artificially closed and eventually filled up with
ice until it became hermetically sealed. The tourist trail between the entrance of the cave and the Hell
leads again through the Small Hall.
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NANDOR FEHER - SPOLUOBJAVITEL DOBSINSKEJ LADOVEJ
JASKYNE A INICIATOR JEJ VEDECKEHO VYSKUMU
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Z. Jerg: Nandor Fehér — co-discoverer of the DobSina Ice Cave and initiator of its scientific
research

Abstract: In 2020 we commemorate the 150" anniversary of the discovery of the world-famous
Dobsina Ice Cave. On this occasion, we decided to write the article about one of the cave explorers.
However, when studying the relevant rich speleological literature, we noticed that the name of the
co-discoverer, Dr. Nandor (Ferdinand) Fehér, unlike other discoverers, is not so often mentioned in
literature. By the end of the 19" century, his name was almost forgotten. His name can't be found
neither in Slovak nor in Hungarian biographical dictionaries, and more detailed information about
him not been published in speleological literature yet. The aim of this paper is to give a short overview
of life and work of N. Fehér, so that he gets the attention he deserves in the future. The article also
includes Slovak translation of his 1872 paper — first scientific description of the Dobsina Ice Cave.

Key words: Nandor (Ferdinand) Fehér, medicine doctor, naturalist, meteorologist, biography, Dobsina
town, Dobsina Ice Cave, scientific research

UVOD

V roku 2020 si pripominame okrthle 150. vyro€ie objavenia klimatického unikatu,
svetoznamej Dobsinskej 'adovej jaskyne. Pri tejto prileZitosti som sa rozhodol napisat’
prispevok o jednom z objavitelov jaskyne. Pri §tdiu pomerne bohatej literatary, ktora sa
venuje okolnostiam objavu jaskyne, som si vS§ak v§imol, Ze v tejto sivislosti sa v mnohych
prameiioch vi¢sinou spomina iba meno banského inziniera Jend (Eugena) Ruffinyho, prip.
eSte jeho spolo¢nikov Gusztava Langa a Endre (Andreja) Mégu. AvSak meno dobsinského
lekara Dr. Nandora (Ferdinanda) Fehéra, ktory bez akychkol'vek pochybnosti taktiez
patril medzi spoluobjavitelov jaskyne, sa az tak ¢asto v literatire nespomina. Uz koncom
19. storo€ia jeho meno takmer Gplne upadlo do zabudnutia a aj v 20. storo¢i si nanho
spomenulo iba zopar autorov. Jeho meno nefiguruje ani v slovenskych, ani v mad’arskych
biografickych slovnikoch a nespomina ho ani Jan Junas vo svojej publikacii Lekdri
a spolocnost v 19. storoci na Slovensku z roku 1990 (Kiss, 2015, s. 72). Zial, aj v nedavno
vydanej knihe o Dobsinej boli publikované zakladné biografické udaje a fotografie len
troch objavitelov (Ruffinyho, Langa a Mégu). O Fehérovi vSak autori nezverejnili Ziadne
bliz8ie tdaje, ani jeho fotografiu (Rozloznik a Hunsdorfer, 2013, s. 25). Ked’Zze o N. Fehérovi
podrobnejsie tdaje v speleologickej literature doposial’ neboli publikované, rozhodol som
sa pri tomto okrtthlom vyroc¢i spracovat’ jeho biografiu a prispiet’ tak k bohatej historii
Dobsinskej l'adovej jaskyne d’alsimi novymi poznatkami. Cielom predlozeného prispevku
je v skratenej forme priblizit’ idaje o Zivote a ¢innosti N. Fehéra. Sucastou prispevku je aj
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slovensky preklad jeho ¢lanku z roku 1872. Prvy vedecky opis Dobsinskej l'adovej jaskyne
je tak po dlhej dobe pristupny aj pre Sirsi okruh Citatelov.

70 ZIVOTA NANDORA FEHERA

Od kolisky po Budapest’ (1836 — 1864)

Néandor Fehér sa narodil 1. januara 1836 v Spisskej Novej Vsi (v tom ¢ase /glo, alebo
Szepes-Iglo) ako tretie dieta v mnohopocetnej rodine miestneho ¢izmarskeho majstra.
V matrike evanjelickej cirkvi je zapisany po latinsky ako Carolus Ferdinandus Weisz.
Jeho otec sa volal Andreas Weisz (1806 — ?) a jeho matka Johanna Bierbrenner (alebo
Bierbrunner; 1815 — 1847). Pravdepodobne bol potomkom spisskych Nemcov, avS§ak
neskor (zrejme pocas svojich §tadii) si svoje meno pomad’arcil na Nandora Fehéra.

N. Fehér ziskal zakladné vedomosti vo svojom rodnom meste, v Spisskej Novej Vsi,
a potom $tudoval na gymnaziach v Rozinave, PreSove a Levoci. Este ako diet’a stratil dvoch
svojich strodencov aj matku. Mozno aj tieto smutné rodinné udalosti mohli byt pric¢inou
toho, Ze sa rozhodol pre medicinsku drahu, aby mohol lie¢it’ I'udi, ktori nezomierali taki
mladi. Univerzitné $tidia absolvoval na lekarskej fakulte univerzity v Pesti, kde nastapil v
roku 1855. V skolskom roku 1860/61 ziskal diplom lekara (Rupp, 1871, s. 172), v Skolskom
roku 1862/63 diplom chirurga a v roku 1864 absolvoval aj gynekologicko-porodnicky kurz.
Cielavedome sa teda pripravoval na lekarsku drahu na vidieku, kde sa v tom ¢ase musel
lekar vyznat do vSetkého. Vedomosti v oblasti detského lekarstva ziskal u Dr. Janosa
Bokayho st. (1822 — 1884) v pestianskej nemocnici chudobnych deti. Tu sa zoznamil aj
so zakladmi oftalmoldgie na oddeleni znameho o¢ného lekara Ignacza Hirschlera (1823 —
1891). V rokoch 1860 — 1863 pracoval najprv ako pomocny lekar, a po ziskani lekarskeho
diplomu ako riadny sekundarny lekar v znamej Rokusovej nemocnici v Pesti (Anonym,
1861a, s. 558 — 559; Anonym, 1861b, s. 2; Kiss, 2015, s. 72). Ked’Ze pochadzal z chudobne;j
rodiny, poc¢as rokov lekarskeho $tudia a vykonavania staze v nemocnici, si zarobil na §kolné
davanim stikromnych hodin po nociach. Okrem toho predaval aj Grodu zelenin zo svojho
rodného mesta, a takymto spésobom pomohol svojim dvom bratom pocas univerzity —
jednému zaistit’ profestiru a druhému diplom z prava (Harding, 1940, s. 24 — 25; Liptak,
2012).

Posobenie N. Fehéra v Pesti treba vyzdvihnut' najmé preto, lebo ho charakterizuje
jeho nesmierne bohata publika¢na ¢innost. Odkial na to vSetko bral ¢as a energiu? V Case
osobného vol'na, ked’ prave nepracoval, Studoval zahrani¢ni odborni medicinsku literaturu.
Robil z nej vytahy a takto ziskané poznatky, doplnené o vlastné skusenosti, potom
publikoval na strankach renomovanych madarskych medicinskych ¢asopisov Gydgydszat
(Lekarstvo) a Orvosi Hetilap (Lekarsky tyZdennik). Aj tieto idaje dokazuju, ze N. Fehér bol
aj jazykovo vel'mi zdatny. Musel ovladat’ na vysokej tirovni nickol’ko svetovych jazykov,
ked’ prekladal nielen z nemeckej, ale aj z anglickej a franctzske;j literattiry. Jeho publikaéna
¢innost’ bola v tomto obdobi naozaj obdivuhodna. Najviac ¢lankov publikoval v rokoch
1861 — 1864. Kazdy rok to bolo niekol’ko desiatok prispevkov. Svoje ¢lanky pisal iba
v mad’arskom jazyku. Fehér poc¢as svojho Zivota publikoval najmenej 102 r6znych ¢lankov,
z toho v8ak az 90 % len v obdobi 1861 — 1864. (V tomto prispevku uvadzam len tie ¢lanky
arukopisy N. Fehéra, ktoré suvisia s DobsSinskou 'adovou jaskytiou, resp. s jeho pdsobenim
v Dobsinej. Uplny stipis Fehérovej bibliografie je uvedeny v rukopisnej praci, uloZenej
v Archive ochrany prirody a jaskyniarstva v Liptovskom Mikulasi a v roznhavskom archive
(Jerg, 2020). Ciasto&ny stipis Fehérovej bibliografie sa nachadza aj v praci J. Szinnyeiho
(Szinnyei, 1876, s. 359 — 360).
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Dna 9. jula 1862, na zasadnuti Madarskej kralovskej prirodovedeckej spolo¢nosti (Kir.
Magyar Természettudomanyi Tarsulat) v Pesti, bol, okrem inych, prijaty za riadneho ¢lena
aj mlady lekar Nandor Fehér (Knauz a Nagy, 1862, s. 174 — 175; Katai, 1868, s. 184).
Clenom prirodovedeckej spolo¢nosti bol az do svojej smrti (Anonym, 1875f, s. 80).

Mlady budapestiansky lekar N. Fehér sa prvykrat zacastnil putovného zhromazdenia
uhorskych lekarov a prirodovedcov v roku 1863, ked’ sa toto podujatie uskutocnilo prave
v Pesti, kde v tom Case pracoval ako lekar. Neskor sa este zGiCastnil dvoch takychto stretnuti,
a to v rokoch 1867 v Rimavskej Sobote, a v roku 1868 v meste Eger (podrobnejsie udaje
pozri nizsie v dalSej podkapitole).

Rodinné pomery, bydlisko a kratky Zivot v DobSinej (1864 — 1875)

Dna 10. decembra 1863 mesto Dobsina vyhlasilo konkurz na obsadenie miesta hlavného
mestského lekara. Sprava o tom bola zverejnena v lekarskom casopise Orvosi Hetilap
a v tyzdenniku Vasdrnapi Ujsdg (Nedelné noviny). Karoly Fabry, richtar Dobginej, v nej
informoval, Ze mesto ponuka ro¢ny plat 600 forintov, a aby zaujemcovia o miesto lekara
racili zaslat’ svoje Ziadosti aj s potrebnymi dokladmi mestskej rade v Dobsinej do 1. februara
1864 (Anonym, 1863; Fabry, 1863a, 1863b). O miesto sa uchadzal aj budapestiansky lekar
Dr. Nandor Fehér, a ispesne. Kratka sprava v Orvosi Hetilap zo 14. februara 1864 uz totiz
informovala, Zze spomedzi vSetkych uchadzacov mesto Dobsina jednohlasne zvolilo za
hlavného lekara mesta Dr. Nandora Fehéra a okrem vymenovania mu zaslalo aj ¢iastku
100 forintov na thradu nakladov spojenych s prestahovanim z Pesti do Dobsinej (Anonym,
1864). Dokazuje to aj zapis zo zasadnutia mestského zastupitel'stva v Dobsinej zo dna
3. februara 1864 v zapisnici mesta, ulozenej v roziiavskom archive.! Mlady lekar N. Fehér
sa tak este v prvej polovici roka 1864 usadil v banickom mestecku na hornom Gemeri.

Uz kratko po prichode do Dobsinej sa mlady N. Fehér zamiloval do Vilmy Husz (1843
— 1905), a ani nie po ro¢nej znamosti, 28. februara 1865, sa aj zosobasili. Otec Vilmy,
v tom ¢ase uz nebohy Samuel Husz (1806 — 1863), pochadzal z Popradu a v Dobsinej
bol ucitelom a neskor banskym inSpektorom. Vilmina matka Susanna von Remenyik
(1809 — 1885) pochadzala zo §lachtického rodu. Z manzelstva N. Fehéra a Vilmy Husz sa
narodili 3 deti (Georg Wilhelm 1866, Camilla Rosina 1867 a Georg Eugen Julius 1872),
ich prvorodeny syn vsak ako 15 mesa¢ny umrel. Dr. Fehér so svojou rodinou byval v dome
Remenyikovcov (podla zapisov v cirkevnej matrike ¢. domu 40), odkial pochadzala
Vilma, a kde mal zariadenu aj svoju ambulanciu. Po svadbe bolo jedno kridlo mohutného
domu prerobené na sukromnu kliniku s ¢akarnami a konzultaénymi miestnostami, ako aj
lekarskou kniznicou. V tom ¢ase to bol idajne najvacsi dom v meste (Harding, 1940, s. 25;
Liptak, 2012, s. 3). Kym si jeden z objavitelov Dobsinskej 'adovej jaskyne, Jend Ruffiny
(1846 — 1924), nepostavil niekedy medzi rokmi 1870 — 1875 vlastny dom (tzv. Ruffinyho
vilu na dnesnej Kupelnej ulici), tak aj on byval v tom dome (Ruffinyho matka sa volala
Rosina (Rozalia) von Remenyik, 1813 — 1871). Dr. Fehér bol kvoli praci len zriedkavo
doma a chudobnych osetroval zadarmo.

O niekdajSom bydlisku Dr. Fehéra v Dobsinej sa mi badanim podarilo zistit' nasledovné:

Dom &. 40 sa podla podkladov z Ustredného archivu geodézie a kartografie v Bratislave
(UAGK) nachadzal na parcele ¢. 26, asi 50 m vychodne od vych. okraja evanjelického
kostola.? Dom, v ktorom Dr. Fehér byval, a ktory bol zaroveii aj rodnym domom

! Statny archiv v Kosiciach, pobo¢ka Archiv Roziava (d'alej SA RV), fond (d’alej f)) Magistrat mes-
ta Dobsina (d'alej MMD), Zapisnice 1863 — 1866, Representanten Sitzung um 3-ten Feber 1864.

2 Ustredny archiv geodézie a kartografie, Geodeticky a kartograficky ustav Bratislava, f. Povodné
katastralne mapy, signatura Ge 48, Dobsina mapa ¢. 37, katastralny ndacrt ¢. 224, parcelny proto-
kol — harok ¢. 2.
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J. Ruffinyho (obr. 1), uz zial neexistuje. Potom,
¢o bol tento mestiansky dom na Zimnej ulici
¢. 117 v druhej polovici 20. storo¢ia dlhodobo
neobyvany, natol’ko schatral, Ze na nariadenie
stavebného uradu v roku 1998 musel byt
zburany. Podrobnejsie udaje o tomto dome su
uvedené v rukopisnej praci (Jerg, 2020, s. 15 —
19).

Ako som uviedol vyssie, Dr. Fehér sa
okrem roku 1863 zucastnil dvoch dalsich
putovnych zhromazdeni uhorskych lekarov
a prirodovedcov, a to v rokoch 1867 a 1868,
kedy uz posobil v Dobsinej. Na zhromazdeni,
ktoré sa uskutocnilo v roku 1867 v Rimavske;j
Sobote, boli obzvlast’ aktivni najmi gemerski
lekari. Dr. Fehér vystupil s prednaskou Valami
: £ a kobalt-betegségrol (NieCco o kobaltovej
Obr. 1. Cast’ Zimnej ulice v Dobginej na histo-  chorobe), ktord medzi pritomnymi vzbudila
rickej snimke zo zagiatku 70. rokov 20. storo- velkt pozornost. ISlo totiz o S$pecifické
¢ia. Prvy dom zl'ava je dnes pamiatkovo chrd- ochorenie, s ktorym sa jeho kolegovia este
nenym mestianskym domom na Zimnej ulici  takmer nestretli, a ktoré sa vyskytovalo len
¢. 118, v druhom dome zlava byval v druhej y gkoli Dobsinej a priamo suviselo s tamojSou
polovici 19. storoc¢ia nielen Dr. Fehér, ale do velmi intenzivnou banickou &innostou.
rOkl? ]8,73 4 J. Bumn},/' FOFO: - Vajqz.i’ archiv V prednaske prezentoval svoje praktické
Krajského pamiatkového tradu Kosice, pra- , . . .

skusenosti s liecbou kobaltovej choroby

covisko Roznava.
Fig. 1. Part of Zimna Street in Dobsina town (Anonym, 1867).

on the historical picture from 1970s. The first l?r.evainﬁ. Véiéé.inu. pacientov Dr. Fehéra
house on the left is now a listed burgher’s tvorili banici. Vynikajuco vzdelany doktor uz

house on Zimna Street no. 118. In the second kratko po prichode do Dobsinej spozoroval
house from the left, during the second half of zvlastnu chorobu, ktorou trpeli mnohi banici.
the 19" century not only Dr. Fehér was living V' 60. rokoch 19. storofia viac ako 500
here, but till 1873 also J. Ruffiny. Photo: pudi Zilo v Dobginej z dolovania kobaltinu
J. Vajda, The Regional Monuments Board's ((CoAsS), najdélezitejsicho nerastu kobaltu.
Archive — Regional centre KoSice, Office 1,y kobaltovi chorobu pozoroval Dr. Fehér
Rozhava predovsetkym u desat’(!) — pétnastro¢nych
chlapcov, ktori holymi rukami triedili vydolovani rudu. Na kozi vystavenej prachu
najprv vzniklo zaCervenanie (erytém), neskorsie ,.erysipelas* (ruza?), ako i vredy vel'kosti
hrachu az fazule. NajcastejSie bola postihnuta koza medzi prstami, obycajne aj so zapalom
nechtového clanku prstov. Ruze podobny zapal postihoval aj kozu mieska (skrota), ako
i vchod do nosa, a pripominal tzv. ozénu (chronicky atroficky zapal nosovej sliznice). Casty
bol aj chronicky zapal hlasiviek (robotnici, najmé rano, boli schopni len Septat), ako aj
zapal plic. Takto oslabené pl'ica boli potom l'ahsSie postihnuté aj tuberkulézou. Zavedenie
tavenia rudy, ziskanej z bane Zemberg, viedlo Casto aj k akutnej otrave: chrapot a drazdivy
kasel s dusivostou prinutili robotnika prestat’ pracovat. Sliznice nosa a ocné spojivky boli
zapalené, na tvari, vo vlasovej ¢asti vznikali drobné vriedky, neskorsie chrasty. U banikov
pozoroval i vypadavanie vlasov. Na zaklade tychto priznakov Dr. Fehér dospel k zaveru,
ze tzv. kobaltova choroba vlastne nie je ni¢ iné, ako chronicka otrava arzénom (analyzou
rudy z bane Zemberg bol zisteny 41 % obsah arzénu v kobaltovej rude). Na zaklade toho
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Obr. 2a, 2b, 2¢. Matri¢né zaznamy o narodeni, sobasi a umrti Dr. Nandora Fehéra. Reprodukcia:
Z. Jerg

Fig. 2a, 2b, 2c. Records in the register office of births, marriages and deaths of Dr. Nandor Fehér.
Document duplication: Z. Jerg

odporucil aj prevenciu: ¢asto zmenit’ pracoviska, pravidelne odstranovat’ kobaltovy prach
z koze teplou vodou a z organizmu pomocou slabej olejovej klyzmy. Fehérove poznatky
o kobaltovej chorobe boli aj publikované a jeho prednaska sa povazuje za vyznamny
medznik v dejinach pracovného lekarstva na Slovensku (Anonym, 1867; Fehér, 1867a,
1867b, 1868; Kiss, 2008, s. 56, 2015, s. 73).

Dr. Fehér az do svojej smrti bol ¢lenom Lekarsko-lekarnického spolku Gemerskej Zupy
(Gomaormegyei orvos-gyogyszerész egylet). Impulzom k zaloZeniu spolku mohlo byt prave
vysSie spomenuté zhromazdenie lekarov a prirodovedcov v roku 1867 v Rimavskej Sobote.
Podla Dr. Kérolya Mauksa (1824 — 1904; bol lekdrom v Cervenej skale, aj vyznamnym
ornitolégom) bol N. Fehér nielen horlivym a usilovnym ¢lenom spolku, ale aj jeho druhym
tajomnikom, a vSade kde sa dalo, sa snazil o to, aby zaujmy spolku napredovali (Mauks,
1875a, s. 636).

Ako som uz spomenul, dobsinsky lekar byval v tom istom velkom dome (tzv. dom
Remenyikovcov), v ktorom minimalne do roku 1873 byval aj Jend Ruffiny. Medzi nimi
nebol len priatelsky, ale aj blizsi rodinny vztah. Ruffinyho matka Rosina von Remenyik
a matka Fehérovej manzelky Vilmy Husz, Susanna von Remenyik, totiz boli sestry. Okrem
toho mila udalost’ sa odohrala v Dobsinej 11. septembra 1872. V tento den si 26-ro¢ny
Ruffiny zobral za manzelku 19-ro¢nu Lauru Sarkany (1853 — 1903) a jednym zo svedkov bol
pri tomto sobasi prave Fehér. Sved¢i o tom zapis v matrike evanjelickej cirkvi v DobSine;j.

Dr. Fehér sa aktivne zapajal aj do spolo¢enského Zivota v meste. Na jeho podnet mesto
vytvorilo aj stalu zdravotni komisiu. Bol aj podporovatelom vzdelavania a bol zvoleny
aj za Skolského dozorcu. Podla sprav publikovanych v budapestianskych novinach
bol Dr. Fehér 29. aprila 1873 zvoleny za predsedu DobSinskej sporitelne a pozi¢ovne
(Anonym, 1873). Bol ¢lenom aj Madarského Statneho Zivnostenského spolku (Orszdgos
Magyar Iparegyesiilet), ¢o dokazuji tdaje, publikované vo vestnikoch spolku (Anonym,
1870, 1872a). Od roku 1863 bol ¢lenom aj Madarskej lekarskej vydavatel'skej spolo¢nosti
(Magyar Orvosi Kényvkiado Vallalat) v Pesti. Angazoval sa aj v oblasti cirkevného Zivota,
ked’ze bol aj presbyterom evanjelickej cirkvi v Dobsine;.

N. Fehéra kvoli nepretrzitej prepracovanosti trapilo jeho choré srdce. Trpel blizSie
neznamou, v tom ¢ase nevylie€itelnou srdcovou chorobou, ktora sa mu napokon stala
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osudnou. Zomrel nahle, velmi mlady, pravdepodobne na srdcovy infarkt, vo veku iba
39 rokov (Kiss, 2015, s. 73). Dna 15. januara 1875 ho nasli rano mftveho v posteli. Sprava
o jeho umrti sa objavila nielen v miestnej tlaci, ale aj v casopise prirodovedeckej spolo¢nosti
(ktorého bol ¢lenom), ako aj vo viacerych budapestianskych novinach (Anonym, 1875b,
1875c¢, 1875¢e, 1875f, 1875g, 1875h). Zanechal po sebe manzelku s dvomi malymi detmi.
Dr. Nandora Fehéra pochovali na dobSinskom evanjelickom cintorine 17. januara 1875. Po
smrti Dr. Fehéra sa stal jeho nastupcom v Dobsinej mlady lekar Janos Erné Pelech (1851
—?), rodék z Roznavy (Anonym, 1875d).

Obr. 3a, 3b. Zanedbany hrob a detail spadnutého nahrobného kamena Dr. Nandora Fehéra na
evanjelickom cintorine v Dobsinej. Preklad textu na nahrobnom kameni: Tu odpociva Nandor
Feher, lekar-chirurg a pérodnik. Nar. 1. januara 1836, zomr. 15. januara 1875. Pokoj jeho prachu!
Foto: Z. Jerg, 2019 a A. Schermann, 2010

Fig. 3a, 3b. The neglected grave and a detail of Dr. Nandor Fehér’s broken tombstone in the
Evangelical cemetery in Dobsina. The translation of text on the tombstone: Here rests Nandor
Fehér, a doctor — surgeon and obstetrician. born: January 1, 1836, died: January 15, 1875. Rest in
peace! Photo: Z. Jerg, 2019 and A. Schermann, 2010

Vdova po dobsinskom lekarovi ponukla ¢ast’ doktorovej lekarskej kniznice na predaj,
no jediny kupec, ¢o mal o knihy zaujem, bol lokalny papierovy mlyn, hladajici drvinu.
Radsej, nez by mala Vilma vidiet’ skazu manzelovych knih, zabalila ich do krabic a ulozila
v podkrovi, kde sa vSak Casom stali obetou plesni a hniloby. Zvysné knihy darovala
nemocnici (Harding, 1940, s. 46).

Dna 27. septembra 1875 sa v Rozinave uskutocnilo zasadnutie Lekarsko-lekarnického
spolku Gemerskej Zupy, pocas ktorého, okrem iného, odznel aj spomienkovy prejav
Dr. Mauksa na pamiatku ich zosnulého dobsinského kolegu (Anonym, 1875a). Jeho prejav
bol sucasne aj publikovany, jednak na strankach regionalneho tyzdennika Rozsnydi Hirado
(Roznavské noviny), ako aj v medicinskom casopise Gyogydszat (Mauks, 1875a, 1875b,
1875¢). Rozhodol som sa v zavere tejto kapitoly eSte uviest’ zopar slov od Dr. Mauksa, aby
som aspon Ciastocne priblizil charakter osobnosti Nandora Fehéra:
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»Kto mal moznost' poznat nasho zosnulého kolegu Dr. Fehéra, ten mohol zistit, ze
celym srdcom aj dusou Zil svojmu poslaniu, zZe svoje vedomosti ziskal prostrednictvom
tvrdej usilovnosti a pracovitosti. Chorého ¢loveka, ktory sa nainho obratil o pomoc, nebral
ako len dalsi objekt alebo vec vyskumu, ale predovsetkym ako ¢loveka, ktorého opatroval
ako blizneho. Vysluzil si obdiv a uznanie vsetkych tych, ktori s nim takto prisli do styku.
Tieto jeho pekné vlastnosti si zachoval pocas celého svojho pésobenia, a to nielen vtedy,
ked’ sa este vyznacoval silnym zdravim, ale aj vtedy, ked sa uz unho prejavovali priznaky
nevyliecitelnej srdcovej choroby. Aku velku dusevnu silu musel mat ako lekar, aby aj
v takomto stave mohol vykonavat' svoje kazdodenné povinnosti! Plne si uvedomoval, zZe
uz onedlho bude musiet’ opustit’ svoju milovanu rodinu, ze uz nebude maoct vychovavat
svoje malé deti... Odisiel nahle, bezbolestne, mozno len par hodin potom, ¢o ukoncil svoje
denné aktivity. Nevieme urcit, nakol'ko urychlilo lekarske povolanie zhorsenie jeho vaznej
choroby. Nevieme, kolkokrat sa objavil u svojich pacientov aj vtedy, ked’ by uz on sam
potreboval sa Setrit’ a opatrovat. Predcasna smrt nasho kolegu Dr. Nandora Fehéra je
polutovaniahodna, nakolko tak spolocnost stratila cloveka so slachetnou dusou, Cistou
povahou a snaziaceho sa o vsetko dobré. (Mauks, 1875a, 1875b, 1875c¢)

Dr. Nandor Fehér bol lekdrom telom aj duSou, ktory zil pre svoje poslanie. Napriek
tomu, ze sam bol vazne chory, vykonaval svoju pracu obetavo a zodpovedne, az do konca
svojho, zial’ ve'mi kratkeho, ale nesmierne plodného Zivota.

NANDOR FEHER A DOBSINSKA ADOVA JASKYNA
Objav jaskyne a jej spristupnenie

Otvor tzv. Ladovej diery pod kopcom Duca bol l'udom znamy od nepamiti. O jej
existencii vedeli nielen pastieri a drevorubaci, ale aj polovnici a mnohi dobsinski ob¢ania.
Uz v polovici 19. storo¢ia na fiu upozornoval Matyas (Matej) Nehrer (1825 — 1895),
pracovnik Zeleziarni, a v roku 1863 sa o nej zmienil v literattire aj popredny madarsky
geograf Janos Hunfalvy (1820 — 1888; Lalkovic, 2001, s. 29-30; biografia J. Hunfalvyho je
dostupna na webovej stranke https:// osobnosti.sss.sk/).

Udaje uvedené historikom speleologie Marcelom Lalkovi¢om (1944 — 2016) dnes uz
mozeme spresnit, resp. doplnit’ tymito najnov§imi poznatkami: V roku 1863 vysla asi
najznamejsia a najviac citovana geograficka praca J. Hunfalvyho s nazvom A Magyar
birodalom természeti viszonyainak leirasa (Opis prirodnych pomerov Uhorskej riSe).
Zo vsetkych Hunfalvyho diel prave tato praca obsahuje najviac zmienok o jaskyniach.
Hunfalvy poznamenal, Ze v severnej strane vrchu Duca sa nachadza ladova jaskyna
(Hunfalvy, 1863, s. 306). V skuto¢nosti vSak prvotnym autorom tejto zmienky nebol
Hunfalvy, nakol'ko v jeho pripade i$lo iba o udaj prevzaty z literatiry. Ako prvy sa totiz
o existencii 'adovej diery zmienil uz o 5 rokov skor vyznamny madarsky prirodovedec,
roznavsky lekar Dr. Antal Kiss (1813 — 1883; biografia Dr. Kissa bude publikovana
v nasledujiicom ¢isle ¢asopisu Slovensky kras). V roku 1858 publikoval obsiahly geologicky
opis Dobsinej a jej okolia, pricom spomenul, Ze v severnej strane vrchu Duca sa nachadza
aj ladova jaskyna (Kiss A. 1858a, s. 11, 1858b, s. 13).

KedZe dlho sa nikto neodvazil blizsie preskiimat’ tito I'adovl dieru, ¢asom o nej
vznikli rozne povesti. AZ v lete 1870 sa ju rozhodol so svojimi spolo¢nikmi preskiimat’
mlady, 24-ro¢ny bansky inzinier Jené Ruffiny z Dobsine;.

V roku 1970, pri prilezitosti 100. vyrocia objavenia Dobsinskej 'adovej jaskyne, sa
v Dedinkach uskuto¢nila vedecka konferencia o l'adovych jaskyniach, na ktorej odznelo 19
prednasok. Jednou z nich bola aj prednéska prof. Leonarda Blahu (1914 — 1980) o historii
jaskyne, v ktorej takto pekne opisal okolnosti jej objavenia:
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abbrausen. Das Gebiet ist reich an Kalkspath-Er-
zougnissen und enthiilt zahireiche Hohlen, auf dem
_nordlichen Abhange des Ducsa eine Eishohle. Im
Ganzen slellt dieses weisse zackige Felsenmeer
mit seinen dumkeln Nadelnwiildern selr romanti-
sche Bilder dar; so ist in ihm das Sziraczenaer
Thal wegen pittoresker Schonheit und seiner pe-
riodischen Wasserquelle im ganzen Lande bekannt.

Obr. 4. Zmienka o Dobsinskej 'adovej jaskyni v praci Dr. Antala Kissa z roku 1858. Reprodukcia:
Z. Jerg

Fig. 4. The reference of Dobsina Ice Cave in Dr. Antala Kissa’s work from 1858. Document
duplication: Z. Jerg

WV stredu 15. juna 1870 zavcas rana bolo pocut na ceste veducej zo starej banickej
Dobsinej cez Stratenii na Vernar a dalej na Poprad hrkotat tazko nalozeny voz. Na fiom
sedelo osem cudne vystrojenych postav. Ked’ za obcou Stratenda presli cez Skalnu branu
a dostali sa do meandrovite sa krutiaceho kanonu riecky Hnilca, ich zraky sa skumavo
opierali na slnkom pozlatené Stihle brala, ktoré z dialky vyzerali ako dlhocizné rady
zakliatej armady. Osobitne ich zaujimala ista skalna skupina pod vrchom Duca, kde sa
nachadzal pomerne vel'ky, do neznamych hibok vediici otvor, ku ktorému si drevorubadi,
uhliari, pastieri, polovnici, ale i obycajni vyletnici radi prisli v letnych horucavach
posediet, aby si v prijemnom chladku mohli zajest’ a vypit na lade ,,ladovej diery” dobre
ochladené napoje. Z dlhej chvile, alebo skor zo zvedavosti, do otvoru spustali drevd,
kamene a rozne iné haraburdie, aby podla zvuku padajucich predmetov mohli usudzovat,
aky je hiboky. Podla ich mienky sa im zdal nekonecny, konciaci az kdesi v pekle. Pretoze
v blizkosti otvoru a pokial sa dalo dovidiet, bol samy lad a z otvoru vial mrazivy prievan,
dostalo toto miesto priliehavy nazov ,,ladova diera®”. Otvor bol znamy od nepamditi, len
nikto nemal odvahu tuto mrazivii dieru preskumat...

Pred Ostrou skalou, nedaleko horarne, voz odbocil, aby sa po lesnej ceste, ktorad viedla
cez Samelovu dolinku, dostal ¢o najblizsie ku spominanej ,,ladovej diere*. Na rovinke pod
tymto otvorom voz zastal, pretoze kone dalej neviadali. Osem chlapov zoskocilo, kazdy
z nich vzal nieco z banicko-jaskyniarskeho vystroja a rozlozili sa v blizkosti lievikovitého
otvoru ,,ladovej diery”, aby si oddychli a poradili sa o sposobe, ako najlepsie pripravit
prieskum povestami opradenej tajomnej mrazivej diery.

Banici Jozef Pack, Jan a Jakub Gallovci pod vedenim banského technika Jana Liptaka
st. zacali otvor rozsirovat, aby odvazlivec mohol don pohodinejsie viiezt. Po postaveni
rumpalu prvy sa prihlasil 24-rocny, len nedavno skonceny bansky inzinier Eugen Ruffini
z Dobsinej. Zvedavo nacuval dlho znejuce dunenie, ktoré prichdadzalo z neznamych
priestorov po vystrele z puSky. Pevne si pritiahol bezpecnostny pds, priviazany na dlhom
povraze, ktory bol natoceny na valci rumpalu. Rumpal striedavo obsluhovali spomenuti
banici i jeho spolocnici, 21-rocny Gustav Lang (Udaj o veku uvedeny Blahom je nepresny,
lebo v ¢ase objavu mal Lang 25 rokov. Podl’'a zapisov v matrike sa narodil 8. februara 1845
a zomrel 23. februara 1901 — pozn. autora), dostojnik Landwehru, a Andrej Mega, mestsky
uradnik tiez z Dobsinej. Celu akciu po dohode riadil Dr. Ferdinand Fehér, lekar, skuseny
organizator a Stedry podporovatel tohto podujatia (Dr. Fehér bol spomedzi nich Styroch
vekovo najstarsi, ked’ze v ¢ase objavu jaskyne mal uz 34 rokov — pozn. autora).

Po prerokovani vsetkych eventualit a po dohovorenom spdsobe signalizovania
pomocou zvonca, upevneného na povrchu a spojeného snurou, ktorej koniec Ruffini chytil
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Obr. 5a, 5b, 5c, 5d. Objavitelia Dobsinskej 'adovej jaskyne. 5a. Jend Ruffiny (1846 — 1924), 5b.
Gusztav Lang (1845 — 1901), Sc. Endre Méga (1844 — 1914) a 5d. Dr. Nandor Fehér (1836 — 1875).
Foto: archiv OPal (obr. 5a, 5b); archiv O. Rozloznika (obr. 5c); Harding, 1940 (obr. 5d)

Fig. 5a, 5b, 5c, 5d. Discoverers of Dobsina Ice Cave. Jen6 Ruffiny (1846 — 1924), Gusztav Lang (1845
— 1901), Endre Méga (1844 — 1914) and Dr. Nandor Fehér (1836 — 1875). Photo: SMOPalJ archive
(Fig. 5a, 5b); O. Rozloznik's archive (Fig. 5c); Harding, 1940 (Fig. 5d)

do jednej ruky a do druhej vezmiic banicky kahanec, nastupil s chlapskym odhodlanim
cestu do mrazivého podzemia. S napdtim sledovali jeho druhovia, ako sa od povrchu
postupne vzdaluje svetlo kahanca a Ing. Ruffini mizne v tme neznama.

Bolo to riskantné podujatie, ktoré sa mu mohlo stat osudnym. Dlho sa musel predierat
a kliesnit' si cestu pomedzi nahadzané drevad, kamene a rozne haraburdie, ktoré sem
mdlo odvdzni zvedavei nahddzali, aby sa presvedcili o hlbke tohto otvoru. Konecne sa
dostal do pomerne vel'kého priestoru, ¢ize do dnesnej Malej siene, kde chcel odbocit, no
nestastne sa posmykol, nechtiac trhol pritom signalizacnou Snurou, co osadka pri rumpale
pochopila ako nebezpecenstvo, a zacala ho nemilosrdne tahat nahor. Pritom sa zaklinil
medzi dva balvany a nebyt duchapritomnosti Dr. Fehéra, ktory sprdavne pochopil signal
na ,,stoj!*, bol by sa Ing. Ruffini medzi balvanmi hned na zaciatku akcie zadusil. Nebola
to lahka praca vyslobodit sa z neprijemného objatia skal. Znacne vycerpaného vytiahli ho
na povrch. Po kratkom odpocinku a obcerstveni i nadSenom vysvetleni, ¢o doteraz videl,
dal sa znova spustit’ do ciastocne preskumaného prostredia, aby teraz este dokladnejsie
si prezrel to, ¢o uz preskumal, a hladal moznosti objavenia dalsich priestorov. Podarilo
sa mu preskumat’ dnesnu Malu a Velku sieni, ba dostal sa az dolu do dnesného pravého
Ruffiniho koridoru, c¢ize nad Peklo. Blikajuce svetlo kahanca slabo osvetlovalo pomerne
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vel'ké priestory. V magickom Sere sliepnajuceho svetla vsetko sa mu zdalo ako sen. Vsetko
sa jagalo a trblietalo, akoby bol v nejakom carovnom rozpravkovom paldaci. Neveril
viastnym ociam. Aby sa presvedCcil, ze ta chladna hmota, v zajati ktorej sa nachadzal, je
naozaj lad, skusal ju nielen hmatom, ale i jazykom. Az ked’ sa presvedcil, ze ho zmysly
neklamu, zmocnila sa ho neopisatelna radost i nadsenie. Cely rozruseny pondhlal sa
spdt k otvoru a rozochvenym hlasom volal na tych, c¢o ho netrpezlivo ocakavali. ,,Podte
rychlo za mnou, tu dolu je nadherna ladova jaskyna!* Hned na to postupne pozliezali
znervozneni priatelia, aby vsetci spolocne prezili chvile, ktoré pri objave jaskyne mozno
len raz prezit, ale nemozno ich opisat. Takto bola pred 100 rokmi, 15. juna 1870, objavend
Dobsinska ladova jaskyna.“ (Blaha, 1971,s. 5 —-7)

Od objavenia Dobsinskej 'adovej jaskyne uz uplynulo 150 rokov a za ten ¢as bolo o nej
publikované naozaj vel’ké mnoZstvo roznych ¢lankov a prac od mnohych autorov. Zial,
nebolo malo ani takych ¢lankov, ktoré vyzdvihovali len Ruffinyho osobnost’ —ako objavitela,
a na d’alSie osoby, ktoré tiez mali svoj podiel na objave, sa akosi pozabudlo. Formulacie
typu ,,Jaskynu objavil E. Ruffiny v roku 1870 v§ak nepovazujem za prave najstastnejsie.
Jaskyniarstvo je predsa timova praca, kde jednotlivec sdm toho vela nezmodze, a objav
alebo postup je vacsinou vysledkom usilia istej skupiny I'udi, nadSencov, priatelov. Nebolo
tomu inak ani v pripade objavu Dobsinskej l'adovej jaskyne. Z vysSie uvedeného opisu
profesora Blahu je dost’ zrejmé, kto boli objavitelia jaskyne. Bola to skupina 6smych l'udi
— §tyria hlavni aktéri (obr. 5), a Styria banici ako technicki pomocnici. Kazdy jeden z nich
mal urcity podiel na Gispechu tohto nev§edného podujatia. Nikoho z nich preto nemézeme
povazovat’ za akéhosi menejcenného objavitel'a druhej kategorie.

V stvislosti s objavom jaskyne ma napadla velmi zaujimava myslienka. Nebyt
duchapritomnosti N. Fehéra, ktory svojou rychlou reakciou de facto zachranil Zivot
mladého odvazneho inziniera Ruffinyho, mohol prvy dobrodruzny prieskum l'adovej diery
pod Ducou skoncit aj tragicky. V takom pripade by sme dnes mozno poznali uplne int
historiu Dobsinskej l'adovej jaskyne. Aj tento neprijemny incident naznacuje, ze Dr. Fehér
bol ako lekar vzdy, vSade a za akychkol'vek okolnosti pripraveny pomdct’ tam, kde to bolo
potrebné.

Udalosti, ktoré nasledovali po objave Dobsinskej ladovej jaskyne, st jaskyniarskej
verejnosti dobre zname, nakolko boli publikované niekolkymi autormi a opit ich
rozpisovat’ by bolo asi zbytocné. Vycerpavajuce informacie o spristupfiovani jaskyne
st v prisluinej speleologicke;j literattire. Dalej sa preto zameriam iba na tie fakty, ktoré
akokol'vek suvisia s osobnostou N. Fehéra.

Uz kratko po objave bola vyhotovena zapisnica, a spolu s oficidlnym ohlasenim objavu
mestskému zastupitel'stvu ju dal Dr. Nandor Fehér dia 22. juna 1870 ulozit do mestského
archivu v Dobsinej (Blaha, 1971, s. 7; Prikryl, 1985, s. 62). Podl’a historika M. Lalkovic¢a
sa vSak tato zapisnica zrejme stratila a dodnes sa ju nepodarilo vypatrat, a pravdepodobne
nie je totozna so zapisnicou z rokovania v osade Ostra skala zo 16. juna 1870, ulozenej vo
fondoch roznavského archivu. Vycerpavajuce informacie o tejto problematike s v praci
M. Lalkovica (Lalkovi¢, 2009b). Tato zapisnica bola nahodou objavena vo fonde Magistrat
mesta Dobsina Ondrejom Rozloznikom v roku 2008 (Rozloznik O. a Rozloznik M., 2012).
O. Rozloznik je vSak presvedceny, Ze existuje len jedna zapisnica, a to zo 16. jina 1870,
ktora bola zaevidovana do archivu mesta dna 15. jila 1870 pod ¢islom 759 (Rozloznik O. —
e-mailova informacia; pozri aj Rozloznik O. a Rozloznik M., 2020, s. 5 — 8).

N. Fehér sa angazoval aj ohl'adom spristupnenia jaskyne, nakol’ko je zname, Ze na jeho
navrh mestské zastupitel'stvo v Dobsinej na zasadnuti 8. marca 1871 rozhodlo o riadnom
spristupneni jaskyne (Lalkovi¢, 2009a, s. 51). S menom dobsinského lekara sa stretdvame
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aj o tri mesiace neskor, pri otvoreni jaskyne. V juni 1871, ked’ sa zacala prevadza jaskyne,
bola zavedena prva kniha navstev, do ktorej spravil Dr. Fehér dvojstranovy zapis o objave
a aj o prvych meraniach teploty.® Zapis nasledne podpisali vSetci objavitelia jaskyne
(Kompletna kolekcia Styroch navstevnych knih z Dobsinskej l'adovej jaskyne z rokov 1871
— 1894 je ulozena v Slovenskom muzeu ochrany prirody a jaskyniarstva v Liptovskom
Mikulasi; pozri aj Chomova, 2001.
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Obr. 6. Podpisy objavitelov v prvej navstevnej knihe Dobsinskej 'adovej jaskyne z juna 1871. Foto:
archiv SMOPaJ

Fig. 6. Discoverers’ signatures in the first Dobsina Ice Cave s guest book from June 1871. Photo:
SMOPal archive

Koncom 19. storoc¢ia sa DobSinska l'adova jaskyna stala jednou z prvych elektricky
osvetlenych jaskyn v Eurdpe. Ukazalo sa, ze investicia mesta do elektrického osvetlenia
mala svoje opodstatnenie. Jaskyna sa stala eSte atraktivnejSou a od tej doby sa zacala
zvysSovat jej dovtedy pomerne slaba navstevnost. Do konca 19. storoc€ia jaskynu navstivili
nielen turisti z blizkeho okolia, ale aj zo zahranicia, ako aj mnohé vyznamné osobnosti
vtedajsej doby (Blaha, 1971, s. 8; Lalkovi¢, 2000, 2001, 2005, 2009a).

Zaciatky vedeckého vyskumu jaskyne

Co sa tyka vedeckych kruhov, prvé pomerne strohé iidaje o Dobsinskej l'adovej jaskyni
vys$li v Természettudomanyi Kézlony (Prirodovedecky vestnik), Casopise Madarskej
kralovskej prirodovedeckej spolo¢nosti roku 1871. Autorom kratkeho ¢lanku s nazvom
A Gémori jégbarlang (Gemerska l'adova jaskyna), s inicidlami Sz. M., bol zrejme bansky
riaditel z Dobsinej, Marton Szontagh (1823 — 1906). Jeho ¢lanok ma vsak niekol’ko
zasadnych nedostatkov. Okolnosti objavu opisuje trochu inak, nez ako to vyplyva z vyssie
uvedeného opisu L. Blahu. Neudava ani presny datum objavu (,,zaiatkom minulého
leta®), ani mena vsetkych objavitelov. Konkrétne spomina iba to, ze sa objav jaskyne
uskutocnil jeho zasluhou a zasluhou Jené Ruffinyho a niekol’kych banikov. Langa, Mégu,
ani Dr. Fehéra vSak v ¢lanku nespomina vobec (!). Okrem struéného opisu priestorov
jaskyne sa zmienil aj o slavnosti z 15. augusta 1870. Na konci ¢lanku este poznamenal,
ze okrem tejto su eSte na Gemeri zname dve mensie ladové jaskyne, a to Silicka, a eSte
akasi mala l'adova jaskyna na Hradku pri Ochtinej (Sz. M., 1871, s. 39 — 40). Szontaghove

3 Zapis Dr. Fehéra v prvej knihe navitev Dobsinskej ladovej jaskyne: ,,Dobsina, Eleskdi tanya,
1871. jun..”.; Slovenské mizeum ochrany prirody a jaskyniarstva, Liptovsky Mikulds, Zbierka
pisomnych pamiatok, eviden¢né ¢islo 4727, Navstevna kniha Dobsinskej ladovej jaskyne, 1871 —
1879, s. 2.
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Obr. 7. Titulna strana vedeckého Casopisu Természettudomanyi Ko6zlony z roku 1872, v ktorom
vysiel Fehérov ¢lanok o Dobsinskej 'adovej jaskyni. Reprodukcia: Z. Jerg

Fig. 7. The Front page of scientific journal Természettudomanyi Kozlony from 1872, in which
Fehér’s article about Dobsiné Ice Cave was published. Document duplication: Z. Jerg

nie prave najstastnejsie formulované slova nam tvrdia, Ze ako prvi zostupili do jaskyne on
a Ruffiny, ¢o vSak nebola celkom pravda. Aj ked” ochota a spolupraca banského riaditel'a
pri objave jaskyne je nespochybnitel'na, on sam fyzicky pri objave nebol. Jeho zasluha bola
najmé v moralnej a materialnej rovine, nakol'’ko na toto podujatie ochotne poskytol Styroch
svojich banikov aj s potrebnym technickym vybavenim.

Osobnost’ dobsinského lekara Nandora Fehéra treba vyzdvihnuat' nielen preto, ze bol
jednym z objavitelov Dobsinskej l'adovej jaskyne a iniciatorov jej spristupnenia. Mesto
Dobsina pochopilo vyznam a potencial tohto objavu ako vhodného objektu cestovného
ruchu a uz kratko po objave, ked’ jaskyna eSte ani nebola poriadne preskiimana, ju
spristupnilo verejnosti. Z pohladu dnesnej ochrany prirody (a zv1ast’ ochrany jaskyn) vsak
bol postoj Dr. Fehéra k jaskyni uz v tej dobe nad¢asovy a spravny. Uvedomoval si nielen
turisticky potencial jaskyne, ale aj jej nesmierne vel'ky vedecky vyznam ako klimatického
unikatu, a prave on bol iniciatorom jej vedeckého vyskumu. Uz v rokoch 1870 — 1871
robil v Dobsinskej l'adovej jaskyni prvé meteorologické pozorovania, ¢im polozil zaklady
jej vedeckého vyskumu. Prvé merania teploty uskuto¢nil uz 14. augusta 1870, den pred
slavnostou na pocest’ objavitelov, a len dva mesiace od objavenia jaskyne. Dr. Fehér,
zrejme kvoli svojej extrémnej pracovnej vytazenosti, vSak spravil len prilezitostné merania
teploty (spolu 7 merani), a to pocas deviatich mesiacov — od augusta 1870 do méja 1871.
Svoje pozorovania potom v roku 1872 aj publikoval (Dénes, 1971, s. 167 — 169; Prikryl,
1985, s. 62, 65 — 66).
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Hodnota Fehérovho ¢lanku z roku 1872 je o to vécsia, ze ide o vobec prvy vedecky opis
Dobsinskej l'adovej jaskyne. Nakol’ko sa jedna o cenny historicky pramen, rozhodol som sa
ho prelozit’ z mad’arského originalu, aby bol dostupny ovel’a SirSiemu okruhu citatelov.

Dr. Fehér Nandor: DobSinska Padova jaskyna

,Udolie Hnilca vyznacujiice sa prave takym bohatym priemyslom, ako prirodnymi
krasami, nedaleko svojho prameniska, pri takzvanej ,,Ostrej skale®, sa v chotari Dobsinej
rozsiruje v kratke Siroké bocné udolie. Na severnej strane odtialto sa dvihajuceho vrchu,
zhruba 50 — 60 siah (1 viedenské siaha = 1,896 m — pozn. autora) nad dnom doliny, sa
nachadza jeden skalami ohraniceny a ciastocne ich zrucaninami kryty kotol s plochou
okolo 50 siah stvorcovych (1 §tvorcova siaha = 3,595 m? — pozn. autora), z ktorého prudi
napadne studeny prievan. Najhlbsi bod kotla v zime v lete obsahuje lad a vedie do strmej
trhliny. Tato ladova diera je znama odnepamditi, ale s vedeckym cielom sa doposial nikto
do nej nespustil; a jednotlivé bojazlivé pokusy, prave kvoli strachu, zostali bez vysledku.

Vlete 1870 Jeno Ruffiny, absolvent banickej akadémie, s dalsimi dvomi mladymi muzmi,
potom, co prostrednictvom tupo a dlho trvajucej ozveny svojich pusSiek sa presvedcili
o pritomnosti vicsich dutin, odhodlali sa pustit do preskumania diery. Po zaobstarani
Jjedného silného kotvenia (Nie je vylucené, ze mohlo ist’ o akysi bezpecnostny pas, ktory
spomenul L. Blaha. Pozri: Blaha, 1971, s. 6 — pozn. autora), niekolkych dlhych a hrubych
lan a viacerych rebrikov, sa 15. juna Ruffiny so svojim banickym kahancom a nie bez
nebezpecenstva prvykrat spustil na lane do neznamej, tmavej a ladovo studenej hlbociny.
Hned' ako sa vedel postavit' na nohy, ho nasledovali jeho dvaja podnikavi spolocnici
a ja. Oc¢i osliujuci pohlad nads doslova oslepil. Steny clovekom doposial este nikdy
neposliapanej siene vitali svetlo sviecky tisicnasobnym trblietanim sa a na kazdé jedno
nase slovo odpovedali tlmenym slavnostnym hlasom.

Ustie jaskyne lezi smerom na sever vo vyske 2684 stép nad morom (1 stopa =
0,316 m, ¢ize 848 m n. m. Ide o chybny tdaj. Podl'a Zoznamu jaskynn SR z roku 2018
je nadmorska vyska vchodu 969 m — pozn. autora), rozprestiera sa smerom na vychod.
Samotna jaskyna pozostava z prostrednictvom ladu vytvorenych dvoch poschodi (etage).
Od vchodu smerom na vychod sa jaskyna lomi pod uhlom 45° do vzdialenosti 6 siah, kym
sa dostaneme do horného poschodia, ktoré je spociatku mierne klesajuce a dalej tvori
rovinaty priestor o velkosti priblizne 500 siah Stvorcovych. Smerom na vychod je jaskyna
dlha 60 siah, a tu je uzavretd jednym vrchom zo skalného zdavalu. Dno jaskyne pokryva
cisty lad, ktory je prevazne hladky ako zrkadlo a krdsny priesvitny, sem-tam s bublinami,
nad jednotlivymi dutymi miestami s tupou ozvenou. Strop nemd rovnaku vysku, ale klenba,
ktord siaha az na 4 — 5 aj viac siah, je scasti hola vapencova skala a scasti je pokrytda
ladovymi krystalmi trblietajucimi sa ako diamanty. Tieto krystaly smerom k vychodu su
hustejSie a pokryvaju tam aj bocné steny, a ihlicnany sa podobaju na silnu ladovu inovat.
Vo vseobecnosti sa tu vedla seba daju ndjst najroznejsie formy mnohorakej tvorby ladu:
plné stlpy a duté valce, ktoré sa vyznacujii vyskou 4 — 5 siah a takym istym obvodom, ako
z pistal organov poskladané stlpy, zamrznuté vodopddy, formy vylizané ako ulity, cenciile
v tvare obrovskych mecov, calimené zdaclony, Spanielske steny, kuzelovité stlpy. Jeden
krystalovo Cisty a prekrdsnymi titvarmi pokryty ladovy stlp bol rozseknuty na tri casti
prostrednictvom zhora kvapkajiicej vody, ktora dole vytvara vodnu nadrz, odkial’ potom si
voda vytvara v ladovej mase az 4 stopy hlboké, ale iba uzke vytokové koryto.

Od vchodu smerom na juh pada ladova podosva pod uhlom 55 stupnov, a tu podla
vsky celého ladovca treba zostupit po 145-ich do ladu pripevnenych schodoch, aby sme
sa dostali na dno spodného poschodia. Mohutnost tohto ladovca je ohromna, nakolko jeho
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vysku, tak smerom na sever, juh ako aj vychod mozno zmerat na 15 siah. Tato mohutna
ladova stena tvori severnu hranicu spodného poschodia a rozprestiera sa az po jeho
vychodné ukoncenie, v smere ktorého je ¢im dalej, tym strmsia, az napokon prechadza
do 8 siah vysokej vertikaly. Samotny lad je Cisty, priehladny ako sklo, na jeho vertikalnej
ploche je mozné rozoznat prostrednictvom z vody usadeného jemného vapencoveho prachu
od seba jasne oddelené jeho jednotlivé vyvojové Stadia, podobne, ako letokruhy stromu.
Na vychod je spodné poschodie ohranicené prostrednictvom jednej malej, v tvare dutiny
rozsirenej ladovej trhliny, ktorej jedna stena je vyzdobena fantastickou tajomnou krasou.
Toto prekrasne miesto, ktoré vyzerda byt stvorené pre tiché rozjimanie, velmi vystizne
nazvali Kaplnkou. Dno aj vrch spodného poschodia strmo pada smerom na juh, dno nie je
pokryté ladom, ale je zasypané v dosledku jaskynného zavalu, skalnymi sutinami, medzi
ktorymi jednotlivé otvory vedu viacero stop nizsie. Tu medzi skalami sa sem tam daju ndjst
kvaplové utvary, samostatné a niekolko stop vysoké cencule, ako zo zeme vyrastajice
kuzele, alebo malé ladové platne, podobne ako odazy v pusti. EsSte nizsie, kde v lete velmi
silno kvapka voda, je vela vodou natransportovaného vapencového prachu, v ktorom sa
nachadzaju kosti drobnych zabludenych zvierat.

Podla mojich doterajsich pozorovani bol lad na rovnych a hilbsie leziacich miestach
minulé leto pokryty 1 — 2 palce hrubou vrstvou vody, v zime je ale zrkadlovo hladky
a dokonale suchy, posypany jemnou horskou mukou (vapencovym prachom). Do ladu
vysekané schody boli plné zamrznutého ladu, takze tie bolo treba znova vysekat. V zime su
vietky stlpy hutnejsie, a studiia je zamrznutd.

Teplota bola nasledovna:

14. augusta 1870, vonku +22,5°C, vnutri +5°C,

31. augusta 1870, vonku +13,75°C, vnutri +3,75°C,
8. oktobra 1870, vonku +11,25°C, vautri +0,6°C,
23. decembra 1870, vonku —25°C, vnutri —8,75°C,
4. janudra 1871, vonku —21,25°C, vautri —6,2°C,
18. februara 1871, vonku 0°C, vnutri —4,4°C,

27. maja 1871, vonku +18,1°C, vnutri +3,75°C.

Vonkajsia teplota ma sice podstatny vplyv na teplotu jaskyne, ale len po urcitu
obmedzenu hranicu. Tu bola najvyssia teplota +5 °C v auguste, najnizsia — 8,75 °C
v decembri; teplotny gradient je teda iba 13 — 14 °C. Tym padom je jaskyna v zime
chladnejsia, v lete teplejsia, a vSeobecna ludska povera, ktord o takychto miestach vsade
tvrdi opak, sa da vysvetlit tym, ze teplotu jaskyne neporovnavaju s fiou samotnou, ale
s vonkajsSou teplotou v réznych rocnych obdobiach.

Treba uznat, ze pri takejto teplote sa organicky Zivot velmi neméze mnozit. Doposial
najdené zvieracie kosti (lebky dvoch malych dravcov, pravdepodobne kuny, jeden motyl,
dva netopiere zamrznuté v lade, okrem toho vela dlhych a tenkych netopierich kosticiek)
v kazdom pripade su len pozostatky zabludenych zvieratiek, ktoré tu postihlo nestastie.
Spomedzi zZivych zvierat som nasiel dva netopiere, ktoré si akurat robili pripravy na zimny
spanok.

Jaskyna je v tretohornom vapencovom vrchu, a Ze tato bola niekedy omnoho vicsia,
dokazuje ta okolnost, zZe od vstupného kotla niekolko sto krokov smerom na vychod je
vidiet jedno prepadlisko (Dufa — pozn. autora), ktoré v lese zaberd plochu priblizne
6 jutrov a je ohranicené niekolko siah vysokymi kolmymi skalnymi stenami a skalné zavaly
prepadliska vytvarajuc v jaskyni sutinovy vrch, postup smerom na vychod uzavieraju.
Lad jaskyne (nakolko vyvieracka, alebo potok nikde nie su) Zivia iba vonkajsie vody,
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a predpokladajiic z letokruhov je tento v neustalom raste. Strmo klesajuce trhlinovité ustie
vyzerd byt zdasadnou podmienkou pri vytvarani ladovych jaskyn, ale akym znamenitym
spoluposobenim fyzikalnych a geologickych okolnosti, kedy a ako vznikol prvy lad, je
z hladiska vedy velmi zaujimavé, ale vytvarat' hypotézy, pustat sa do diskusii, to radsej
prenecham zainteresovanejsiemu odbornému peru.

Na znak uznania bola jaskyna pomenovana po jej objavitelovi Ruffinyho jaskynou,
a tento nazov jej pravdepodobne aj zostane na nasom vidieku. Z pohladu sirsich kruhov
Jje najznamejsie pomenovanie DobSinska ladova jaskyna, nakolko lezi v dobsinskom
chotari. Gemerska ladova jaskyna nemoze byt jej nazov, lebo aj v Silici je jedna ladova
Jaskyna, sice od tejto mensia; ani Stratenska, lebo nelezi v Stratenej, ale v udoli Hnilca,
ktoré samo sa vsak dlho tiahne a ma velky rozsah, takze pre toto miesto charakterizujice
pomenovanie nie je vhodné. Vdaka starostlivosti obce Dobsina je jaskyna v sucasnosti
v takom stave, zZe povdcsine ju mozu bez nebezpecenstva navstivit aj zeny. Po krdatkom case
iste bude tato jaskyna navstevovanym vyletnym miestom nielen tohto vidieka, a nielen nové
geologické zaujimavosti okolia Dobsinej bude predstavovat pre odbornikov, z hladiska
velkoleposti a krasy je to jedinecny a prekrasny prirodny ukaz, s celostatnym vyznamom,
ktory s radostou budu navstevovat' aj cestovatelia z dalekych zemi.* (Fehér, 1872a, 1872b)

Obsah Fehérovho ¢lanku struéne zhrnul aj Cubomir Viliam Prikryl vo svojej zname;j
publikacii Dejiny speleologie na Slovensku (Prikryl, 1985, s. 65 — 66). Dr. Fehér sa
vo svojom ¢lanku zmienil, okrem inych udajov, aj o netopieroch, takze jeho ¢lanok je cenny
aj pre chiropterologov. Aj ked zrejme bola jaskyna vyuzivana netopiermi po starocia,
ide o vobec prvé a najstarSic udaje o vyskyte (blizSie neur¢enych druhov) netopierov
v Dobsinskej l'adovej jaskyni. Doposial’ najstarsie zname tidaje boli az z roku 1925 (Uhrin,
1998; Bobakova, 2002). V suvislosti s okolnostami objavu jaskyne Fehér uviedol, ze ako
prvy do jaskyne zostlpil Ruffiny, potom jeho spolo¢nici (Lang a Méga; Fehér ich mena
neuvadza), a nakoniec on, ako §tvrty v poradi. Na konci svojho opisu este vyzdvihol nielen
vel'ky potencial jaskyne do budiicna z pohl'adu turistiky a cestovného ruchu, ale aj potrebu
jej dalsieho vedeckého vyskumu.

Praca Nandora Fehéra vzbudila vo vedeckych kruhoch vel’kt pozornost. ESte v tom
istom roku jaskynu navstivil Dr. Jozsef Sandor Krenner (1839 — 1920), kustéd Narodného
muzea a neskor profesor na univerzite v Budapesti a spravil d’alSie merania teplét (Dénes,
1971, s. 167). Dna 6. novembra 1872 sa v Budapesti uskutocnilo zasadnutie vyboru
Madarskej prirodovedeckej spolo¢nosti. Na zasadnuti bola, okrem inych, prerokovana aj
ziadost’ Dr. Fehéra, aby prirodovedecka spolo¢nost’ vyslala odbornika, ktory by jaskynu
odborne preskumal a nakreslil, aby sa o tomto jedine¢nom prirodnom unikate vedelo
aj v SirSich kruhoch. Navrh Dr. Fehéra vybor spolocnosti jednohlasne prijal a poveril
tajomnika, aby v tomto smere podnikol potrebné kroky (Anonym, 1872b, s. 471 —472).

V jarnych mesiacoch roku 1873 Madarska prirodovedecka spolo¢nost’ poverila
Dr. Jozsefa Krennera, aby jaskynu vedecky preskumal a opisal. Krenner jaskynu navstivil
11. aprila 1873. Spolu s nim sa tohto prieskumu zucastnil aj profesor Jozsef Stiirczenbaum.
Do jaskyne ich sprevadzali N. Fehér a J. Ruffiny. Napomocny bol aj dobsSinsky mestanosta
Boldizsar Szontagh. O svojom vyskume podal Krenner spravu na zasadnuti spolo¢nosti
dna 14. maja 1873 a tato jeho kratka sprava eSte v tom istom roku bola aj publikovana
na strankach vedeckého casopisu spolocnosti. Tu Krenner po prvy raz publikoval nacrt
(rez) Dobsinskej l'adovej jaskyne, ako aj jeden drevorez — pohlad na ladovi vyzdobu
jaskyne. Na zasadnuti Dr. Krenner ukon¢il svoju prezentaciu tymito slovami: ,,Predtym,
ako by som ukoncil moju predbeznu spravu, musim vyjadrit najvrucnejsie podakovanie
jednak Dr. Nandorovi Fehérovi a panovi banskému inzinierovi Jend Ruffinymu, ako aj
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mestanostovi mesta Dobsind, panovi Boldizsarovi Szontaghovi a ctenym obcanom mesta
za laskavi ochotu a pomoc, ktoru nam v kazdom ohlade boli ochotni poskytnut; a zelam
si, aby spomedzi ctenych pritomnych co najviac z Vas navstivilo tento podzemny ladovy
zazrak.” (Krenner, 1873, s. 353; Dénes, 1970, s. 85, 1971, s. 167; Prikryl, 1985, s. 63)

V nasledujuicom roku Krenner vydal o jaskyni aj obS$irnejSiu pracu samostatne.
Knizka vysla v madarsko-nemeckej mutécii a zaoberal sa v nej jaskynou a problémami
jej genézy podrobnejSic. Hodnotu tejto publikacie zvySovala najmi ta skuto¢nost, Ze
bola ilustrovana niekol’kymi drevorytmi a sériou velmi peknych farebnych litografii.
Tieto ilustracie zobrazovali jednotlivé casti jaskyne. Okrem schematického prierezu tu
Krenner publikoval aj svoj plan jaskyne, ktory vypracoval podl'a nacrtu J. Ruffinyho.
V suwvislosti s cinnostou N. Fehéra Dr. Krenner poznamenava: ,,Teplotné pomery v jaskyni
su zaujimavé, za ich zaznam dakujeme nadseniu pana Dr. Fehéra. Aj ked’ sa nevztahuju na
vSetky mesiace roka, su uz tym velmi vzdacne, Ze su jediné dostupné teplotné pozorovania,
ktoré o ladovych jaskyniach vobec mame. Popri teplote vzduchu jaskyne je pripojena aj
sucasna vonkajsia teplota“ (Krenner, 1874, s. 16; Dénes, 1971, s. 167) Krenner zostavil aj
tabul’ku, kde uviedol vysledky merani teplét v rokoch 1870, 1871 a 1872. Prevazna vicSina
udajov vsak bola prevzata od Dr. Fehéra (Krenner, 1874, s. 16; Dénes, 1970, s. 85, 1971,
s. 167; Prikryl, 1985, s. 67 — 68).

Dr. Nandor Fehér vo svojom prvom vedeckom opise Dobsinskej l'adovej jaskyne uz
v roku 1872 predpovedal jej masivnu navitevnost v budiicnosti. Zial, len 4 a pol roka od
objavenia jaskyne ho zradilo jeho choré srdce, a tak mu, ako jedinému spoluobjavitelovi
jaskyne, veru nebolo dopriate vidiet to ladové kralovstvo v plnej svojej krase pri
elektrickom osvetleni, ani to, ako k jaskyni prudia davy ludi z celého sveta. Na jeho
zasluhy vSak Dobsincania vel'mi rychlo zabudli. 19. augusta 1877 sa na pocest’ objavitelov
konala slavnost’ pri jaskyni, kedy tam bola odhalena aj pamétna tabula, ktora vsak mala
viacero vaznych nedostatkov. Zrejme omylom bol na nej uvedeny nespravny datum
objavenia jaskyne (namiesto 15. juna bol na tabuli datum 15. jal 1870). Pricinu tohto
omylu zatial' nepozname. Tato chyba vsak sposobila, ze neskor, prakticky az do roku
1970, sa v mnohych publikaciach objavoval nespravny datum objavu jaskyne — 15. jul
1870. Az v roku 1970 na tuto chybu poukazal L. Blaha (Lalkovi¢, 2009b). Podl'a mdjho
nazoru vsak vaznym nedostatkom bola aj ta skutocnost, ze ako objavitelia na nej (ako aj
na tabuli, ktora bola osadena v blizsie neur¢enom case po roku 1918) figurovali len traja —
Ruffiny, Lang a Méga. Je to pre miia nepochopitel'né, ze jeden z objavitelov, Jené Ruffiny,
bol s Dr. Fehérom nielen v priatel'skom, ale (ako som to uz uviedol vyssie) aj v blizSom
rodinnom vztahu, napriek tomu neprotestoval voci takejto nespravodlivosti. Myslim si,
7e na tej tabuli malo byt aj meno v tom ¢ase uz nezijuceho dobsinského lekara. Vnimam
to ako nespravodlivost’ a neuctu voci jeho osobe. Na zaklade dostupnych historickych
prameiiov nech si kazdy Citatel’ spravi vlastny ndzor na to, ¢i si Dr. Fehér zasluzil, aby aj
jeho meno bolo uvedené na tej pamétnej tabuli, alebo nie.

Po stopach Dr. Nandora Fehéra neskor kracal mlady lekar, Dr. Janos Erné Pelech.
Nielen na poli pracovnom, ale aj vedeckom. Po smrti Dr. Fehéra sa stal nielen jeho
nastupcom, hlavnym lekarom v Dobsinej (Anonym, 1875d), ale aktivne sa podielal aj na
dalsom vedeckom vyskume Dobsinskej 'adovej jaskyne. Od roku 1880 mal sam Pelech
vyznamny vplyv v otazkach jaskyne a na jeho podnet zacali v nej pravidelne merat
teplotu. Kazdy den bola odmerana teplota vzduchu v jaskyni na Styroch miestach. Pelech
publikoval vysledky svojich pozorovani vo viacerych svojich pracach, pricom pouzil aj
vysledky meteorologickych pozorovani od Dr. Fehéra z rokov 1870 — 1871. Na jednej strane
d'akoval Fehérovi za vobec prvé udaje, na druhej strane vSak vyjadril aj kritiku, ze st to len
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Ciastkové idaje, a preto je ich vedecka hodnota mala (Dénes, 1971, s. 167-168). Do konca
19. storocia pisali o Dobsinskej l'adovej jaskyni aj viaceri dalsi autori, ktorych spominaju
Dénes, Lalkovic, aj Prikryl (Dénes, 1970, s. 86 — 88, 1971, s. 168 — 169; Lalkovi¢, 2001,
8. 29 — 30; Prikryl, 1979, s. 107 — 156, 1985, s. 64 — 65, 68 — 82).

Z vyssie uvedenych udajov v tejto kapitole je evidentné, Ze Dr. Nandor Fehér bol nielen
rovnocennym spoluobjavitelom Dobsinskej ladovej jaskyne (ved’ v denl objavu, 15. juna
1870, do nej zostupil ako Stvrty v poradi), ale pri¢inil sa aj o rozbehnutie jej dodnes
trvajuceho odborného vedeckého vyskumu. Svojimi aktivitami sa tym navzdy zapisal do
bohatej historie Dobsinskej l'adovej jaskyne, ktora je od roku 2000 stcastou svetového
prirodného dedi¢stva UNESCO.

Obr. 8. Dobova kresba z Dobsinskej 'adovej jaskyne od Gusztava Morelliho v Pelechovej knizke
z roku 1884. Reprodukcia: Z. Jerg

Fig. 8. Paintings from Dobsina Ice Cave by Gusztav Morelli in Pelech’s book from 1884. Document
duplication: Z. Jerg

NANDOR FEHER AKO METEOROLOG

Pocas prace na biografii Dr. Fehéra som viackrat navstivil aj roznavsky archiv, kde
som stravil nieckol’ko dni prezeranim nielen dobovej tlace, ale predovSetkym pomerne
rozsiahleho, zial’ eSte nespracovaného fondu Magistrat mesta Dobsind. O rozsahu tohto
fondu sved¢i napriklad aj to, Ze ani po niekol’kodfiovom badani sa mi nepodarilo najst’
zéapisnicu zo 16. jina 1870 (dokaz o objave Dobsinskej I'adovej jaskyne 15. jina 1870),
ktora v tomto fonde ndhodou objavil este v roku 2008 Ondrej Rozloznik z Roznavy.

Vo fonde Magistrat mesta Dobsind je niekol'ko pisomnosti vztahujucich sa k Fehérovi.
Su to predovsetkym rozne medicinske materialy. Napriklad viacero tazko cCitatelnych
rukopisov Dr. Fehéra pisanych v nemcine — akési Statistické hlasenia o chorobnosti
a umrtnosti za niektoré kalendarne roky, pocas epidémie cholery v Dobsinej v roku 1867,
a pod. Takisto rdzne pisomnosti suvisiace s ¢innostou zdravotnej komisie v DobSine;.

Za najcennejsi nalez vSak povazujem objav niekol’kych nemecky pisanych rukopisov
Dr. Fehéra o jeho meteorologickych pozorovaniach v Dobsinej. Ako som to uviedol v pred-
chadzajticej kapitole, skuto¢nost, ze Dr. Fehér uz v rokoch 1870 — 1871 robil v Dobsinske;j
ladovej jaskyni prvé meteorologické pozorovania, je v§eobecne znama a v speleologicke;j
literature sa o tom zmienili viaceri autori. Ale o tom, Ze robil meteorologické pozorovania
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aj v meste Dobsina, sa vSak nikto v literature nikdy nezmienil (dokonca ani on sam a ani
Dr. Mauks vo svojom nekrologu) a doposial’ takato jeho aktivita vobec nebola znama.
Z tohto hl'adiska preto povazujem tento objav za nesmierne cenny a vyznamny.

Ak sa pozrieme podrobnejSie na jeden z jeho rukopisov s ndzvom Meteorologische
Beobachtungen vom Jahre 1874 in Dobschau (Meteorologické pozorovania v Dobsinej za
rok 1874),* tak zistime, ze ide o vel'mi precizne vedeny protokol — denny zaznam o pocasi
v Dobsinej za cely rok 1874. V prehl'adnych tabul'kach, zvlast pre kazdy mesiac, su nielen
udaje o teplotach v °R (meranych trikrat denne, a to rano o 7.00, na obed o 12.00 a vecer
0 21.00 h), ale aj o oblacnosti, smere a sile vetra a type a mnoZstve atmosférickych zrazok.
Nachadzame v iom aj rozne nim vypocitané Statistické udaje, ako napriklad priemerné
dni v mesiaci bolo celkom jasnych alebo obla¢nych dni; kol'’ko dni bolo takych ked’ prsalo,
snezilo, alebo padal dazd” so snehom; pocet dni v mesiaci, ked’ bola hmla, burka, alebo
padal l'adovec, a pod. Len za jeden kalendarny rok su to radovo tisicky udajov, ktoré st
cenné nielen pre historikov, ale napriklad aj pre Slovensky hydrometeorologicky ustav
(SHMU). Precizne vedené zaznamy svedéia nielen o velkej pedantnosti Dr. Fehéra, ale
aj o jeho vaznom zaujme o vedu ako taku. Bezpochyby bol pravom clenom Mad’arskej
prirodovedeckej spolo¢nosti.

V roziavskom archive sa mi v ramci fondu Magistrat mesta Dobsina doposial
podarilo najst’ pat’ rukopisov Dr. Fehéra — zaznamy o meteorologickych pozorovaniach
v Dobsinej za roky 1870 az 1874.° Skoda, Ze zatial mi nie su zname Ziadne blizsie
udaje o aktivitach Dr. Fehéra na poli meteorologie. Je dost’ mozné, Ze pri tejto ¢innosti
cerpal zo skusenosti svojho roznavského kolegu, lekara Dr. Antala Kissa (Dr. Kiss bol
zakladatelom meteorologickej stanice v Roziave a v rokoch 1855 — 1860 ju aj viedol). Kde
boli umiestnené meteorologické pristroje Dr. Fehéra? Na dvore domu, kde byval alebo
niekde inde? Pomahal mu niekto s vedenim zdznamov (napriklad manzelka, alebo niekto
iny), ked’ze bol pracovne velmi vytazeny a cez den bol zriedkavo doma? Odovzdaval
namerané udaje len mestskej rade v DobsSinej, alebo ich posielal aj niekde d’alej, napriklad
do meteorologickej centraly vo Viedni? To st otazky, na ktoré zatial nepoznam odpoved.

Z tych piatich najdenych rukopisov povazujem za najcennej$i prave ten posledny
— meteorologické pozorovania za rok 1874. A to z viacerych dovodov. Dr. Fehér stihol
odovzdat’ rukopis mestskej rade v Dobsinej hned’ zac¢iatkom januara 1875 (Co tiez svedci
o jeho pedantnosti), teda len par dni pred svojim imrtim. Na poslednej strane rukopisu,
pri Statistickych tidajoch za jednotlivé mesiace roka 1874, napisal Dr. Fehér tato, pre nas
nesmierne cennu vetu: ,,Mittlere Jahres Temperatur im Durchschnitte von 7 Jahren +4,4
von 1868 — 1874.° V preklade: ,,Strednd rocna teplota v priemere za 7 rokov +4,4 za 1868
— 1874.° (+ 4,4° Réaumura, Cize v prepocte + 5,5 °C — pozn. autora). Je to teda priamy dokaz

4 SA RV, f. MMD, skatul'a (dalej 8k.) Rada mesta 1875 (1 — 196 Rep.), zn. 7/R 1875, FEHER,
Ferdinand. Meteorologische Beobachtungen vom Jahre 1874 in Dobschau, 26 s.

5 SA RV, f. MMD, sk. Rada mesta 1868 — 1871, zn. 53/R 1871, FEHER, Ferdinand. Meteorologische
Beobachtungen vom Jahre 1870 in Dobschau, 27 s.; k. Rada mesta 1872 — 1874, zn. 24/R 872,
FEHER, Ferdinand. Meteorologische Beobachtungen vom Jahre 1871 in Dobschau, 26 s.; zn.
50/R 874, FEHER, Ferdinand. Meteorologische Beobachtungen vom Jahre 1872 in Dobschau,
26 s.; Sk. Bane 1872 — 1873, zn. Sanitaets Comissions Prothocolle 1872. nov — 1873, FEHER,
Ferdinand. Meteorologische Beobachtungen vom Jahre 1873 in Dobschau, 26 s.; $k. Rada mes-
ta 1875 (1 — 196 Rep.), zn. 7/R 1875, FEHER, Ferdinand. Meteorologische Beobachtungen vom
Jahre 1874 in Dobschau, 26 s.

6 SA RV, f. MMD, k. Rada mesta 1875 (1 — 196 Rep.), zn. 7/R 1875, FEHER, Meteorologische
Beobachtungen vom Jahre 1874 in Dobschau, s. 26.
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o tom, Ze meteorologické pozorovania v Dobsinej robil nepretrzite 7 rokov, a to v rokoch
1868 — 1874 (pozri obr. 9). Zaznamy za roky 1868 a 1869 sa mi vSak v roznavskom archive
zatial’ nepodarilo najst), aj ked som niektoré Skatule pre istotu prezrel aj dvakrat. Som
vSak presvedéeny o tom, ze ak by Dr. Fehér neumrel v takom mladom veku, tak by urcite
bol pokracoval vo svojich pozorovaniach a dnes by sme mali k dispozicii podstatne viac
udajov o pocasi v Dobsinej v druhej polovici 19. storo¢ia. Nevylucujem, Ze v rozsiahlom
nespracovanom fonde Magistrat mesta Dobsina sa eSte v budiicnosti mozu objavit’ d’alsie
cenné archivne materialy, vztahujice sa nielen k Cinnosti Dr. Fehéra, ale napriklad aj
k inym osobnostiam Dobsinej, pripadne k Dobsinskej 'adovej jaskyni.
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Obr. 9. Ukéazka z rukopisu Dr. Fehéra. Statisticky prehlad o pocasi v Dobsinej za jednotlivé mesiace
roka 1874. Cenny je najma zapis v spodnej €asti pod tabul’kou. Reprodukcia: Z. Jerg

Fig. 9. Demonstration from Dr. Fehér's manuscript. Statistical overview of monthly weather in
Dobsina during 1874. The record, in bottom part below the table, is especially valuable. Document
duplication: Z. Jerg
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Pocas svojho zivota Dr. Fehér ako lekar bezpochyby podpisal vel'ké mnozstvo ré6znych
dokumentov. Podpis na poslednej strane rukopisu z januara 1875 (obr. 9) bol, zial, jednym
z jeho poslednych.

RODINA NANDORA FEHERA PO ROKU 1875

Ako som uz uviedol vyssie, Dr. Fehér zanechal po sebe v roku 1875 manzelku Vilmu
a dve malé deti — 7,5-ro¢nu dcérku a 3-roéného syna. Syn Nandora Fehéra, Jend, vSak ako
6-ro¢ny zomrel (26. juna 1878 v Spisskej Novej Vsi) a dospelosti sa tak dozila iba jedina
dcéra Kamilla.

Vdova po Dr. Fehérovi, Vilma Husz, sa neskor zoznamila s pol'skym barénom Antalom
de Lészlo a v roku 1883 mu porodila syna Antala. Casom vsak ich vztah tplne vychladol
a tak sa Vilma aj s dietatom vratila do Dobsine;.

Nevlastny brat Kamilly, Antal, bol nesmierne Sikovny a nadany chlapec s obrovskym
zaujmom pre vedu. Studoval na Technikum Mittweida (dnes Hochschule Mittweida)
v Sasku, kde nastupil uz ako 15-ro¢ny a promoval ako 18-ro¢ny (!). Bol elektrotechnickym
inzinierom a vynalezcom, drzitelom niekol'kych patentov (skonstruoval napr. pristroj,
ktory vytvaral elektrické iskry roznych farieb — tzv. divadelné luce, zariadenie na
Cistenie vzduchu, puzdro na transport ziaroviek, neskor v USA navrhol aj pristroj, ktory
piSe v Braillovom pisme, atd’.). V roku 1913 odisiel do Ameriky, kde pracoval pre rozne
spolo¢nosti (napr. aj pre automobilku Ford, neskor si saim postavil vlastné auto). Zomrel
v roku 1938.

Vilma Husz zomrela 19. marca 1905 v Mittweide (lezi asi 80 km na sever od Karlovych
Varov) v Nemecku, vo veku 61 rokov. Tam je aj pochovana (Anonym, 1905).

Dcéra Dr. Fehéra, Kamilla, odmalic¢ka inklinovala k herectvu. Uz ako mlada diev¢ina
recitovala v réznych jazykoch (i vo francuzstine) navstevnikom Dobsinej a takisto aj pri
slavnostiach v Dobsinskej l'adovej jaskyni. Neskor Studovala na Konzervatériu v Budapesti
a stala sa znamou hereckou Narodného divadla. Na prelome 19. a 20. storocia bola jednou
z najziadanejsich a najmilovane;jsich herec¢iek v Uhorsku a v tej dobe sa jej meno pomerne
Casto objavovalo aj vo vtedajsej tlaci. Vystupovala nielen doma (Budapest, Bratislava,
Kosice), ale aj v mnohych mestach zédpadnej Eurdpy (Berlin, Pariz, Monaco, San Remo,
Villefranche, Monte Carlo, atd’). Dostala aj dve ponuky hrat' v Amerike, ¢o v§ak kvoli chorej
matke odmietla. Napriek uspechu vSak nezbohatla, nakol'ko vsetky zarobené peniaze isli
na lieky pre chort matku. Kamilla v§ak na muzov nemala $tastie a uz v pomerne mladom
veku mala za sebou dve nevydarené manzelstva (prvy manzel, barén Erné von Marosfty-
Fehéregyhazy, umrel mesiac po svadbe; druhy manzel — kapitan Ferdinand Zhaniel, rodak
z Pardubic, sa s fiou po 2 a pol roénom manzelstve rozviedol). Deti nemala. V roku 1914,
kratko po vypuknuti prvej svetovej vojny, Kamilla odisla za nevlastnym bratom Antalom
do Ameriky.

V roku 1916 Kamilla hrala v nemom americkom filme /'m on My Way to Dublin Bay
(Som na ceste do Dublinskej zatoky), kde stvarnila postavu irskej babicky. Zivot za vel'kou
mlakou vSak ani zd’aleka nebol l'ahky a Kamilla s Antalom zazili aj obdobie prosperity,
aj Casy najvacsej chudoby, ked’ boli odkazani na pomoc charity. Po skonceni vojny obaja
prisli o pracu. Spociatku zili v Detroite, pre zdravotné problémy sa vSak v roku 1920
prestahovali do Kalifornie, kde bolo teplejsie podnebie. Nejaky ¢as zili v Los Angeles, kde
si nasli aj pracu. Neskor sa prestahovali na vidiek, kde postavili dom a Kamilla pestovala
ovocie a zeleninu. V obdobi sucha vSak prisli takmer o vSetko, ked’ im tirodu zni¢ili ndjazdy
syslov a aj pitnd voda bola nesmierne draha. Neskor sa im podarilo vidiecky dom predat’
a prestahovali sa do Oaklandu. Po smrti Antala sa Kamilla zivila ako pouli¢na predavacka
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ortuti a taktiez sa zamestnala aj v Institate pre
slepych, kde citala pre nevidiacich.

Biografia Kamilly Fehér bola spracovana knizne
americko-mexickou spisovate'’kou nemeckého po-
vodu Bertitou Harding (1902 — 1971), mimochodom
krstnou deérou Kamilly Fehér, a v roku 1940 vysla
v USA pod nazvom Hungarian Rhapsody. The Por-
trait of an Actress (Madarska rapsodia. Portrét he-
recky). Novsie vydanie knihy vyslo aj v roku 2011.
Tato kniha je nesmierne cennym prameinom, nakol-
ko okrem biografickych udajov obsahuje aj vzacne
rodinné fotografie, ¢im dotvara ucelenejSi obraz
o zivote Dr. Fehéra a najmai jeho rodiny (Harding,
1940). Kniha je velmi zaujimava, takze urcite by
stalo za to ju prelozit' a vydat’ aj v slovenskom ja-
zyku. Myslim si, Ze by v regione Gemera rozhodne
nemala chybat. Podrobnejsie informacie o rodine
Dr. Fehéra su uvedené v slovenskom resumé uve- ([
denej .knillly (Halamova, 2020)., ktoré tvori prilohu Obr 10 Obalka kmhy o d B. Har ding
rukopisnej prace o Dr. Fehérovi (Jerg, 2020, priloha , .11 1940
¢.5,5.99 - 112). Fig. 10. Book cover by B. Harding from

Jediny prezivsi potomok niekdajsieho dobsin- 1940
ského lekara, Kamilla Fehér, sa vSak, na rozdiel od
svojho otca, dozila vysokého veku. Zomrela 21. januara 1954 vo veku 86 rokov. Aj so
svojim nevlastnym bratom Antalom je pochovana d’aleko od Dobsinej, na cintorine Ever-
green Cemetery v meste Oakland v Kalifornii. Ich pamitnik je k nahliadnutiu na webovej
stranke findagrave.com.

ZAVER

V predlozenom prispevku som sa pokusil v skratenej forme priblizit' o najviac
informacii o spoluobjavitelovi Dobsinskej 'adovej jaskyne, niekdajSom hlavnom lekarovi
mesteCka Dobsina, Dr. Nandorovi Fehérovi. Dafam, Ze sa mu tak v budicnosti dostane
takd pozornost, akd mu pravom prinalezi a jeho meno neupadne do zabudnutia. Zakladna
Skola v Dobsinej dnes nesie meno po jednom z objavitelov Dobsinskej l'adovej jaskyne,
J. Ruffinym. Aj Fehér by si urcite zasluzil mat’ v Dobsinej nejakli pamétnu tabul'u, alebo
aspon zrekonstruované dostojné miesto posledného odpocinku.

Néhrobny kamen Nandora Fehéra na dobSinskom evanjelickom cintorine je dnes zial’
jedina pamiatka na niekdajSieho dobsinského lekara. Aj ked’ sice nebol rodakom z Dobsine;j,
ale ako vyznamna osobnost’ niekedy slavneho banského mestecka, by si urcite zasluzil
VACSiu pozornost’ a uctu zo strany predstavitelov mesta. Na hanbu mesta je vSak hrobové
miesto Fehéra uz dlhsi ¢as v zalostnom stave, podobne ako aj narodna kultirna pamiatka,
zanedband Ruffinyho vila na Kiipel'nej ulici. Dockame sa vobec este niekedy v budicnosti
lepsej starostlivosti a obnovy tychto vzacnych historickych pamiatok? Posledné spravy z
Dobsinej su optimistické. Mesto totiz planuje v blizkej buducnosti obnovenie hrobovych
miest vyznamnych osobnosti na dobsinskych cintorinoch.

Pod’akovanie: Za pomoc a spolupracu pri vyhladavani cennych archivnych materidlov dakujem
pracovni¢kam Statneho archivu v KoSiciach, pracoviska Archivu Roznava, Ing. Silvii Oravcovej
a PhDr. Marii Turekovej. Takisto dakujem aj pracovnikom Slovenského muizea ochrany prirody
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a jaskyniarstva v Liptovskom Mikulasi, menovite Ing. Petrovi Holibekovi a Mgr. Eve Greschovej za
poskytnutie materialov zjaskyniarskeho archivu muzea, d’alej Ing. Jozefovi Psotkovi zo Speleoklubu
Drienka za preklady do anglického jazyka, a Akosovi Schermannovi z Madarska za poskytnutie
fotografie. Vel'ké pod’akovanie patri najma Ing. Jurajovi Halamovi zo Speleoklubu Minotaurus a jeho
dcére Terézii Halamovej za zaobstaranie knihy Bertity Harding z USA a spracovanie jej resumé do
slovenského jazyka, ako aj RNDr. Cudovitovi Gaalovi, PhD., za pripomienky a pomoc pri preklade
Fehérovho ¢lanku. Za poskytnutie informacii dakujem Gaborovi Hamvai-Kovacsovi a Bernadett
Simon z Informacéného oddelenia Celostatnej Széchényiho kniznice v Budapesti. Pod’akovanie patri
aj pracovnicke Krajského pamiatkového uradu v Kosiciach, pracovisko Roziava, Ing. arch. Eve
Smelkovej za cenné informécie a poskytnutie archivnych materialov. Dakujem aj RNDr. Ondrejovi
RozloZznikovi z Roznavy za poskytnutie fotografie E. Mégu. V neposlednom rade dakujem aj
recenzentom, PhDr. Miroslavovi Kudlovi zo Spravy slovenskych jaskyn v Liptovskom Mikulasi,
ako aj Mgr. Miroslavovi Nemcovi, PhD., zo Slovenského mtizea ochrany prirody a jaskyniarstva
v Liptovskom Mikulasi, za objektivnu kritiku a cenné pripomienky, ktoré prispeli k vyssej kvalite
predlozeného prispevku.

NANDOR FEHER — CO-DISCOVERER OF THE DOBSINA ICE CAVE
AND INITIATOR OF ITS SCIENTIFIC RESEARCH

Summary

Nandor Fehér was born as Ferdinand Weisz in January 1, 1836 in Spisska Nova Ves. He was
a descendant of Carpathian Germans and later he Hungarianized his name. He acquired basic
knowledge in his hometown and later studied at grammar schools in Roznava, PreSov and Levoca.
He studied medicine at the Medical Faculty of the University of Budapest in 1855 — 1861. He received
a doctor’s degree in the school year 1860/61, a diploma of surgeon in 1862/63 and he completed
a gynecological-obstetric course in 1864 also. In 1860 — 1863 he worked first as an assistant physician
and after obtaining a medical diploma as a regular secondary physician in the well-known Rokus
Hospital in Pest. During his tenure in Pest, he also devoted himself to extraordinarily intensive
publishing activities — he studied foreign literature, made abstracts of it, and published his findings,
completed with his own experience, in prestigious Hungarian medical journals. He had to speak
several languages at a high level. During his life he published more than 100 different articles,
of which up to 90% only in the period 1861 — 1864! He wrote only in Hungarian.

He settled in Dobsina in 1864, when he won a competition to fill the post of chief physician.
On February 28, 1865 he married Vilma Husz (1843 — 1905), daughter of Samuel Husz, who was
a teacher in DobS$iné and later a mining inspector. From the marriage of Dr. Fehér and Vilma Husz
3 children were born, but only one daughter Kamilla lived to maturity, later became a recognized
actress, and in 1914 went to America. The vast majority of Fehér’s patients were Dobsina miners,
who often suffered from the so-called cobalt disease, which was essentially chronic arsenic
poisoning, as a result of working with cobalt ore without any protective equipment. Dr. Fehér as
aphysician attended three traveling meetings of Hungarian physicians and natural scientists in 1863,
1867 and 1868. Fehér presented his experience in the treatment of cobalt disease. His lecture, which
was later published several times, is an important milestone in the history of occupational medicine
in Slovakia. From 1862 until his death he was a member of the Hungarian Royal Science Society.
He was also a member of the Medical and Medicinal Association of the Gemer County, where he
also served as its second secretary and always tried to keep the interests of the association progress.
Dr. Fehér was also actively involved in social life in the city. At its initiative, the city also set up a
permanent health commission. He was also a supporter of education and was elected as a school
supervisor. He was involved in the field of ecclesiastical life also, since he was the presbyter of the
Evangelical Church in Dobsina.

House in which Fehér used to live in Dobsina town in the 19" century, unfortunately no longer
exists. In the second half of the 20" century it was uninhabited for a long time and so dilapidated
that it had to be demolished at the end of the last century. The burgher’s house was located on Zimna
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street no. 117, on plot no. 26/1 near the Evangelical church. It was also the birth house of one of the
discoverers of the Dobsina Ice Cave, J. Ruffiny, who lived there until 1873.

Life of N. Fehér in DobSiné after 1870 is associated with the Dobsiné Ice Cave also. He was an
equal co—discoverer of the cave, because on the day of discovery, on June 15, 1870, he descended into
it as the fourth in order. He was not only involved in that the town of Dobsina made this ice wonder
accessible to the public already in 1871, but he also started the still ongoing scientific research of it.
Already in the years 1870 — 1871 he made the first meteorological observations in the cave (due to his
extreme workload, however, he made only occasional measurements of temperature) and published
his findings. It was he who first scientifically described the Dobs$ina Ice Cave in 1872. Despite these
facts, his name almost fell into oblivion later.

N. Fehér was also a meteorologist in Dobsina. This is proved by his manuscripts, discovered
by the author in Roznava town archive. These are precisely kept logs — daily weather records for
the years 1870 — 1874. Although the records of N. Fehér for the years 1868 — 1869 have not been
found yet, we know with certainty that he has been doing meteorological observations in Dob$ina
continuously for 7 years, from 1868 until his death. So far, his work in the field of meteorology has
not been known at all and no one has ever mentioned it — not even himself, nor Dr. Mauks in his
obituary. We can therefore consider the discovery of Fehér’s manuscripts significant.

Nandor Fehér was a physician, body and soul, who lived for his mission. Although he was
seriously ill himself, he did his work selflessly and responsibly until the end of his very short, but
extremely prolific life. Perhaps because of the continuous overwork, he suffered from an incurable
heart disease, which eventually became fatal. He died on January 15, 1875, very young, only 39 years
old. Honor his memory!
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JAN TULIS - LADISLAV NOVOTNY: ATLAS DOBSINSKO-STRATENSKEHO
JASKYNNEHO SYSTEMU
Speleologicky klub Slovensky raj Spi§ska Nova Ves 2020, 210 stran, ISBN 978-80-8154-292-3

Do slovenskej speleologickej bibliografie pribudla dalsia
vyznamna knizna publikacia. Vydal ju Speleologicky klub
Slovensky raj vo vydavatel'stve GEORG Zilina pri prileZi-
tosti 150. vyrocCia objavenia svetoznamej Dobsinskej l'adove;j
jaskyne. Podava suborni meraésku a mapovu dokumentaciu
Dobsinsko-stratenského jaskynného systému, vytvorené¢ho
v podzemi planiny Duca v juznej Casti Slovenského raja. Po
publikéaciach Jaskynny systém Stratenskej jaskyne (1989)
aKras Slovenského raja (2005) ide o tretiu vyznamnu a doleziti
kniznu publikaciu od znamych speleolégov a geologov J. Tu-
lisa a L. Novotného, ktori viac ako polstorocie skumali kras
a jaskyne Slovenského raja. Prezentuje vysledky dlhoro¢ne;j
systematickej prieskumnej, meracskej i vyskumnej ¢innosti
tamojsich jaskyniarov.

Stratenska jaskytia, speleologicky prepojena s jaskyma-
mi Psie diery a Duca, predstavuje tretiu najdlhsiu jaskynu
na Slovensku (spolu dosahuji dizku 23 670 m). Geneticky
do Dobsinsko-stratenského jaskynného systému dalej patri
svetoznama Dobsinské l'adova jaskyna (dlha 1483 m), Zelena jaskyna (dlha 32 m), Sintrova jaskyna
(dlha 32 m) a Vojenska jaskynia (dlha 53 m). Od roku 2000 je Dobsinska l'adova jaskyiia (vynimo¢na
z hladiska objemu T'adovej vyplne napriek stredohorskej polohe v miernom klimatickom pasme)
spolu so systémom Stratenskej jaskyne zaradend do svetového prirodného dedicstva. Z geomorfo-
logického hl'adiska je Dobsinsko-stratensky jaskynny systém znamy najlepSie vyvinutou vrchno-
pliocénnou jaskynnou troviiou so Sirokym zarovnanym stropom (Hnilecky koridor s pripéjajucou
sa chodbou Tiesiiav) a reprezentativnou $kélou skalnych foriem i zachovanych sedimentologickych
utvarov, ktoré prisluchajii paragenetickému (antigravitaénému) vyvoju podzemnych chodieb. Tento
jaskynny systém sa vyznacuje aj niektorymi d’al§imi prirodnymi hodnotami, napr. hemisféroidnymi
sintrovymi formami, vyraznou diverzitou jaskynnej fauny ¢i vzacnymi nalezmi kosti jaskynnych
medvedov. Dobsinsko-stratensky jaskynny systém je vcelku vyznamny nielen z narodného, ale aj
medzinarodného hl'adiska.

Najnovsia publikécia sa za¢ina textovou ¢astou, ktora podava zakladné udaje, prehl'ad speleologic-
kého prieskumu a vyskumu a sucasny stav poznatkov o prislusnej ¢asti Slovenského raja a jednotlivych
jaskyniach patriacich do Dobginsko-stratenského jaskynného systému. Text vhodne dopiiiaji pocetné
farebné obrazky. Hlavni Cast atlasu tvori rozsiahla mapova dokumentécia jaskyn, ktort spracoval
J. Tulis na zéklade teodolitovych a kompasovych merani (prevazne ¢lenov Speleologického klubu
Slovensky raj v rokoch 1973 —2015) v programe Therion so stavom k 1. 1. 2016. Zostavovanim atlasu
sa J. Tulis zacal zaoberat’ v roku 2009.

Atlas obsahuje mapy jednotlivych jaskyn (s farebne odliSenymi intervalmi nadmorskych vysok)
a 144 pddorysov ich Casti (s uvedenim mien jaskyniarov, ktoré ich objavili a zamerali, ako aj rokov
ich objavenia a zamerania) a 84 vygenerovanych rozvinutych pozdiznych profilov. Okrem zakladnej
topografie a morfoldgie podzemnych priestorov je v podorysnych mapach podla jednotnej legendy
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vyznacené rozlozenie klastickych i niektorych chemogénnych sedimentov, miesta vyskytu aragonitu,
sadrovca alebo l'adu, d’alej vybrané geomorfologické skalné formy (ako skrapy sa oznacuju vertikalne
paragenetické zliabky vyhibené do skalnych stien na kontakte so sedimentmi), zakladné hydrologické
javy, miesta paleontologickych nalezov, smery prievanu ¢i miesta instalacie fixnych rebrikov. Mnohé
podorysné mapy st doplnené prie¢nymi rezmi chodieb, sieni alebo domov, ktoré dotvaraju celkovy
obraz o morfologii jednotlivych ¢asti jaskynného systému. V porovnani s prvym atlasom, ktory je
sucastou kniznej publikécie o systéme Stratenskej jaskyne z roku 1989, jednotlivé Casti jaskyn st
zobrazené detailnejsie a poskytuju podstatne viac Gdajov o priestorovej polohe, tvare, rozmeroch
a zakladnych rysoch ich podzemnych priestorov (prvy atlas bol spracovany v mierke 1 : 1000).
V zavere atlasu su uvedené meraéské tidaje a stiradnice meraéskych bodov.

Aktualizovany a doplneny atlas vySiel vo formate A4, s pevnou kniznou vézbou, v naklade
250 ks. Na jeho priprave do tlace sa podielali aj d’alsi jaskyniari, ¢lenovia Slovenskej speleologickej
spolo¢nosti —Jan Kasak atlas graficky upravil a pripravil tla¢ové predlohy, Bohuslav Kortman vykonal
jazykov tpravu a korektiru textu.

Novovydany atlas poskytuje sibornu merac¢sku a mapovi dokumentaciu doplnent o prehlad
zakladnych Gdajov a poznatkov o Dobsinsko-stratenskom jaskynnom systéme, jednom z najvyznam-
nejsich v Zapadnych Karpatoch ¢i Karpatoch ako celku. Tato hodnotna publikacia bude okrem
pokracujticeho speleologického prieskumu prospesna aj pri dalSom vyskume, ochrane a prezentacii
osobitosti tohto jaskynného systému, ako aj krasu a jaskyn Slovenského raja. Vel'kou mierou obohatila
fond slovenskej speleologickej literatury. Tento atlas, rovnako aj predchadzajiice knizné publikécie
o systéme Stratenskej jaskyne a krase Slovenského raja su dielom cielavedomého speleologického
prieskumu a vyskumu vykonavaného geologmi i beznymi jaskyniarmi zdruzenymi v jednej oblastne;j
skupine, resp. Speleologickom klube Slovensky raj Slovenskej speleologickej spolo¢nosti. St vhodnym
prikladom napredovania prieskumu a vyskumu jaskyn na Slovensku.

Pavel Bella
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