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Abstract

Romania with an area of 238,391 km?, located in Southeastern Europe, has a karstifiable area of about 5,500 km? (approx. 2.3%).
A website, www.speologie.org, was set up to collect and centralize all cave related data within the Romanian karst. It is an online
searchable database of 8,166 identified caves with 964.50 km of surveyed passages. The web page was started by cavers and is open
for community contributions. The data structure extends the systematic catalogue started by Cristian Goran in 1981. The diverse

spectrum of Romanian caves is briefly presented in this paper.
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1. Introduction

Romania with an area of 238,391 km? is located in Southeast-
ern Europe and is surrounded by the Black Sea and Moldova
in the east, Serbia and Hungary in the west, and Ukraine in
the North. The Danube (Dunarea) River forms most of the
southern border with Serbia and Bulgaria.

The karstifiable rocks (limestones, dolomite, salt, gypsum)
occupy about 5,500 km?® (Onac and Cocean, 1996; Onac,
2000) of the Romanian territory (approx. 2.3%), and are Pale-
ozoic, Mesozoic and Neogene deposits (Figure 1).

Romania has a temperate-continental climate, with four sea-
sons, with average annual temperature ranging between 8 °C
to 11 °C and precipitation between 600 mm to 1,010 mm per
year. The temperature ranges from —25°C in January to 31°C
in July.

Beginning in 1920, when the Institute of Speleology "Emil
Racovitd” (ISER) was established in Cluj-Napoca, collec-
tion of documents and maps related to the caves of Romania
started, and a depository established. Between 1920 and 1956,
over 300 caves were recorded, the majority of them being
documented in the ISER’s publications.

Shortly after 1956, when the ISER was reorganized, with
offices in Bucharest (Bucuresti) and Cluj-Napoca, the recrea-
tional caving movement began, the first grottos/caving clubs
began their activities in late fifties and sixties in several major
cities in Romania: Cluj-Napoca, Resita, Bucuresti, Arad, etc.
In 1965, the map of Romanian Karst Areas was published by
ISER, which included about 1,000 caves (Goran 1981).

The first Catalogue of Romanian Caves was compiled by Mar-
cian Bleahu and Ioan Povard in 1976, and recorded about
2,000 caves, including the early discoveries of the recreational
cavers. In the same year, The Central Committee of Sportive
Speleology (CCSS) was formed as a subsidiary of Romanian
Federation for Tourism and Alpinism, which up to 1989 was
the largest organization in Romania with about 500 members
and 40 to 50 grottos/caving clubs. For almost 15 years, CCSS
with ISER promoted speleology, organizing short courses/
camps for caving/climbing technique (SRT), cave survey, biol-
ogy, and cave photography, through the National School of
Speleology.
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Figure 1. Karstifiable rocks of Romania

CCSS had its own publication (Buletin ER.T.A; later becom-
ing Buletin Speologic) and several caving clubs published new
discoveries and trip reports in their bulletins and newsletters.
Between 1972 and 2000, CCSS (after 1994 Romanian Fed-
eration of Speleology) organized annual conventions (Spe-
osport), and sponsored survey camps to validate the maps
of the main Romanian caves. In 2000 Speosport became the
National Congress of Speleology.

As a result of these activities, in 1981, The Systematic Cata-
logue of Romanian Caves/Catalogul Sistematic al Pesterilor
din Romania (Goran, 1981) was published and included data
about 6,816 caves. By 1989, the number of caves discovered
and surveyed reached 12,000. Based on the Romanian Fed-
eration of Speleology’s (FRS) web page (www.frspeo.ro), the
number of known caves today in Romania is 12,600. The data-
base related to these caves is hosted by ISER (official deposi-
tory); a copy was at CCSS/after 1994 FRS, and the grotto/
caving club who made the discovery and survey held a third
one.

After 1989, the caving activity decreased due to better oppor-
tunities to travel outside Romania, and most of the old gen-
eration of cavers abandoning the activity. Permission to access
the cave database was allowed to the author/s of the discovery,
or by others with his/their permission. The new generation
of cavers, found it difficult to get permission to view the cave



related maps and documents, and the database became obso-
lete and restricted.

In these circumstances, the webpage www.speologie.org, was
started, where with cavers contributions, a new database was
generated and made available on the web. The web page fol-
lows the same structure as the catalogue designed by Cristian
Goran in 1981. The difference was between approx. 8,166
entries to 12,600 indicating that either the webpage missed
some information, or that some hundreds of caves were dupli-
cates.

2. Geology

Romania consists of four major geological areas: The Eastern
Carpathians (Carpatii Orientali), The Southern Carpathians
(Carpatii Meridionali), Apuseni Mountains, and Dobrogea.
The Carpathians Mountains arcs have been shaped around an
old rigid central structure in the alpine cycle.

The Eastern Carpathians with 611 caves are located between
the Tisa River in the North and Dambovita River in the South,
and consist of numerous karstifiable rocks (limestones and
dolomites of Triassic through Miocene age) scatters across
this mountain range, overlaying a crystalline zone of Paleo-
zoic and Precambrian age, and a flysch zone (Mesozoic
rocks). The longest caves (e.g.Tausoare) in Eastern Carpathi-
ans are located in the Rodnei Mountains, and are developed
in Eocene (Priabonian) limestones.

Miocene salt deposits located at the south end, host a unique
karst landscape, with sinkholes and closed depressions (Ponta,
1984-85). Neogene volcanoes exist in the central part of the
Eastern Carpathians, host tree mold type caves, lava caverns
with opal, and others formed by the underground erosion of
tufa layers of cemented agglomerates (Naum and Butnariu,
1967).

Déambovita River in the East, the Danube River in the West,
and Mures River and Transylvania in the North, defines the
Southern Carpathians with 4,131 caves. The Southern Car-
pathians consists of three structural units: the Danubian ter-
rane, the Severin nape, and the Getic terrane. The Danubian
and Getic terranes consist of Mesozoic rocks that overlie
Paleozoic and Precambrian sedimentary and crystalline rocks
(Burchfiel et al., 1974). The majority of these caves are located
in Jurassic-Cretaceous limestones. One of the longest under-
ground streams in the country (Sura Mare) (Ponta, 1991) with
a large bat colony, and a cave rich in minerals (Cioclovina
Uscatd) (Onac, 2000) was identified in this area. Ardealite
(name comes from Ardeal, another name used for Transyl-
vania) is a phosphate mineral found in Cioclovina Uscata and
described for the first time by Halle in 1931.

In the Jurassic and Cretaceous limestones of Banat, karst
platforms developed, with numerous caves and potholes.
In one of the cave, Pestera cu Oase/Bones Cave, one of the
oldest remains of a modern human (c. 40 ka) that shows evi-
dence of admixture with Neandertalians was found (Trinkaus
etal., 2013).

Hydrothermal karst is present within the Cerna Valley in
southwestern Romania (e.g. Hercules Cave) in the Jurassic
and Cretaceous limestone with air temperatures as high as

40°C, due to the presence of thermal water flowing through
the caves (Povara, 2012).

The Apuseni Mountains with 3,234 caves are located between
Mures River in the south and Crisul Repede River in the
North. The majority of the limestones are in the northern
Apuseni Mountains, which consist of Mesozoic sedimentary
rocks overlying Paleozoic and Precambrian sedimentary and
metamorphic rocks. The longest caves in the country (Wind/
Vantului, Humpleu caves, and Ciur Ponor) (Ponta et al,
1991), the deepest pothole (V5 Pit), and biggest perennial ice
cave in Romania (Scérigoara) are located in these mountains.
In Humpleu Cave 80 cm long single crystals were found, and
in Valea Rea Cave 37 minerals were identified. In Ciur Izbuc
Cave, about 400 footprints in mud, several thousand years
old, and in Vartop Cave three footprints preserved in a cal-
cite crust were found. Also the Bears Cave (Pestera Ursilor) is
known for several cave bear skeletons.

The Dobrogea area comprises a group of low mountains,
where 99 caves were identified. Upper Jurassic and Barre-
mian limestones and dolomites, Senonian chalk and Sar-
matian limestones occur in this area. Here is the location of
Movile cave with its groundwater ecosystem rich in hydro-
gen sulfide and carbon dioxide, and Limanu cave with 4,000
meters of passages formed by solutioning with several man

made enlarged passages.

3. Karst

The Romanian karst landscape was generated in the Quater-
nary and can be classified into three categories, characterized
by the hydrodynamic conditions of the karst aquifers and the
relationship between karst aquifer and land surface (Ponta
1998):

1. Deep Karst type features (paleokarst) occur in the sedi-
mentary rocks underlying non-soluble bedrock and overlain
by aquicludes or aquitard deposits. These confined aquifers
are typical to the Wallachian Platform. The Carbonate Depos-
its of Malm-Barremian Ages are 1,500 m thick, and can be
found at a depth ranging between 1,800 m to 2,000 m in the
Wallachian Platform (Ponta 1998).

2. Shallow Karst type features are in sedimentary rocks over-
lain by unconsolidated sediments. The thickness of the over-
burden range between 10 m to 50 m. This type of karst has
the greatest extension in Dobrogea, where the overburden is
formed mainly by loess (Ponta, 1998).

3. Bare/exposed karst occupies about 5,500 km?* (Onac, 2000)
on the Romanian territory (approx. 2.3% of the Romania’s
surface). The most karstified deposits belong to the Jurassic-
Cretaceous sedimentary cycle. In the Southern Carpathians,
the largest exposed carbonates region is Banat (800 km?) and
the most karstified area is in the Bihor Mountains (Apuseni
Mountains) (Bleahu and Rusu, 1965).

Recrystallized Paleozoic carbonate deposits represent about
16% of the total bare karst. The Mesozoic deposits belong
to two sedimentary cycles (Triassic 17. 8% and Jurassic-
Cretaceous 47.3%), and the Neogene deposits to a third cycle
(Eocene, Tortonian and Sarmatian 16.8%) (Bleahu and Rusu,
1965).
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Based on the geomorphological and structural aspects, there
are three types of karst landscape specific to the Romania’s
territory:

1. Plateau type karst is characterized by large dolomite or
limestone plateaus with surface karstic features like karrens
(lapies), dolines (sinkholes), closed depressions, dry valley
and streams with elevation range between 600 m to 2000 m,
and covers areas between 20 km? and 120 km?. The thickness
of the carbonate deposits ranges between 200 m and 600 m
and alternates with non-carbonate rocks. The most important
plateaus are in the Bihor, Pidurea Craiului, Codru Moma,
Sebes or Banat Mountains (Bleahu, 1972).

2. Bar/Ridge type karst is ridges derived from carbonate
deposits approx. 200 m thick, which dip at over 45°. As in the
previous case, generally the carbonate rocks alternate with
non-soluble rocks. Due to the differentiated erosion processes
very prominent limestones-dolomite ridges appear. The strike
or these is controlled by longitudinal faults with regional
extension and are cut by transverse faults, on which the karst
aquifer is opened and emerges to the surface through springs.
The most representatives’ ridges are in the Haghimas, Piatra
Craiului, Vanturarita, and Trascdu massifs (Bleahu and
Rusu, 1965).

3. Isolated massifs are an intermediate type between the pre-
vious two, being less extended plateaus such as the Ceahlau
or the Dambau in the Metaliferi Mountains or olistoliths
on the limestones in the Piatra Mare and Bucegi Moun-
tains (Bleahu and Rusu, 1965).

4. CONCLUSIONS

While the extension of karstifiable rocks represents only 5,500
km? scattered across Romania, a diverse range of caves are
present:

o Limestones and dolomite caves. From the total of
8,166 caves, 97% are developed in limestones and dolo-
mites rocks, only 3% being hosted in other rocks. The
largest numbers of caves are located in Bihor Mountains
(1082), which represents 13%, followed by Padurea
Craiului with 921 (11%) and Valcan Mountains 803
(10%). The total length of surveyed passages is 964.50
km. There are 144 caves over 1 km long, 91 caves with ver-
tical development higher than 100 m, 22 caves in salt, and
102 caves protected by law. The longest cave is Pestera Van-
tului (42,165 m) and the deepest one is Virasoaia (V5 Pit)
with -653 m. 80 caves are totally submerged being acces-
sible only by divers. The deepest sump is in Coiba Mare-
Coiba Mica Cave (-93 m), and the longest one is Sifonul
Negru (Black Sump) in Isverna cave, almost 700 m long.
In the database, elevation of the entrances is known for
4,244 caves, of which 3,475 ranges between 300 to 1200
m. The intervals with the highest number of caves (at
100 m increments) are 400-500 with 625 caves, followed
by 500-600 interval, with 532 caves, and 1,100-1,200 m
interval with 401 caves.

« Evaporates/salt karst. The karst formed on evaporite
rocks represents 5% of the Romania’s bare type karst and
is in the lowland hills of Eastern Carpathians. The largest
zone is Sareni-Trestioara situated between Slanic Valley,
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Sari Valley and Meledic Valley, known under the name of
Meledic plateau. The average altitude of the area is 600 m,
and presents caves, deep valleys, karren and sinkholes (50
m in diameters) (Ponta, 1998).

Volcanic caves. Puciosul cave (Pestera din Muntele
Puturosul) located in the central part of the Eastern Car-
pathians is 14 m long, with sulfur deposits on the walls as
a result of hydrogen sulfide and carbon dioxide released by
volcanic activity. Carbon dioxide (CO,) is heavier than air,
so operating below the CO, /air interface is fatal. Tree Mold
caves are located on the upstream section of Mures River,
in the Toplita-Deda gorges. The caves were formed when
the Calimani-Gurghiu volcano was active, and its lava flew
out and covered the forest, trapping trees. In time, the trees
were washed away, leaving behind the tree mold/shape
caves (Moreh, 2010).

Thermal Caves. Thermo-mineral karst (thermal waters)
is present in the Baile Herculane, Mangalia and Geoagiu
areas (Bleahu and Rusu, 1965). The largest hydrothermal
karst reservoir is in Bdile Herculane within the Cerna
Valley, in southwestern Romania, where the longest ther-
mal water cave, Hercules (82 m long) is travers by a stream
with temperatures as high as 28°C to 30°C.

Ice Caves. Several ice caves are known in Romania as:
Focul Viu, Avenul cu Zédpadd, and Scarisoara. Scérisoara
cave host a 3,000 to 5,000 years old deposit of perennial ice
with a volume estimated at 100,000 cubic meters (Onac et
al., 2010).

Mineralogy. Minerals were identified in several caves in
Romania. Cioclovina Uscata and Pestera din Valea Rea
Cave are rich in minerals. Ardealite (name comes from
Ardeal, which is another name for Transylvania) is a phos-
phate mineral found in Cioclovina Uscata and described
for the first time by Halle in 1931.

Sulfuric Acid/Hypogene Speleogenesis Caves. Movile
Cave (Romanian: Pestera Movile) is known for its ground-
water ecosystem rich in hydrogen sulfide and carbon
dioxide. Life in the cave is in the forms of microbial mats
(bacteria) on the cave walls and the surface of pools, based
on chemosynthesis (Sarbu et al., 1996).

Historical and Anthropological Caves. Paintings were
found in Cuciulat and Coliboaia Caves. Marin Cérciumaru
estimated that the Cuciulat cave paintings were completed
in the Upper Paleolithic, about 12,000 years ago (Cér-
ciumaru and Bitiri, 1988). The oldest cave paintings in
Central Europe, estimated at between 23 000 and 35 000
BP (Gravettian or Aurignacian) have been discovered by
a team of Romanian speleologists in the Coliboaia Cave,
Bihor Mountains (Clottes et al., 2012). In Pestera cu Oase/
Bones Cave, one of the oldest remains of a modern human
(c. 40 ka) that has shown proof of admixture with Nean-
dertalians was found (Trinkaus et al., 2013). In Ciur Izbuc
cave about 400 footprints in mud several thousand years
old, and in Vartop Cave three footprints preserved in a cal-
cite crust were found.



o Biospeleology. Romania is one of the best-investigated
European countries for biospeleology. In 1920 Emil
Racovitd founded world’s first Institute of Speleology in
Cluj-Napoca. Romania has a rich cave fauna with many
endemic elements, There are 31 bat species located in 7
caves that are considered shelters of major importance
(Coroiu, 2017). Bone remains belonging to the Upper Pleis-
tocene cave bear (Ursus spelaeus) were found in numerous
caves, as Pestera de la Vadul Crisului or The Bears Cave
(Pestera Ursilor).

The longest caves in Romania

1. Pestera Vantului 42,165 m
2. Pestera Mare din Valea Firii (Sistemul Humpleu) 36,600 m
3. Pestera din Paraul Hodobanei 22,142 m
4. Pestera Topolnita 20,500 m
5. Sistemul Ciur Ponor-Toplita de Rosia 20,150 m
6. Sistemul Vardsoaia (V5-V24) 19,250 m
7. Pestera de la Izvorul Tausoarelor 18,107 m
8. Pestera din Valea Rea 16,357 m
9. Sistemul Zapodie-Pegstera Neagra 12,048 m
10. Pestera Sura Mare 11,694 m
The deepest caves in Romania

1. Sistemul Virasoaia (V5-V24) 653 m
2. Avenul de sub Coltii Grindului 561 m
3. Pestera de la Izvorul Tausoarelor 461 m
4. Pestera Sura Mare 425m
5. Pestera din Valea Rea 372 m
6. Avenul din Dealul Secaturii 366 m
6. Avenul din Stanul Foncii 339m
7. Pestera Mare din Valea Firii (Sistemul Humpleu) 314 m
9. Pestera Jgheabul lui Zalion 303 m
10. Pestera din Sincuta 295 m

References
Bleahu M, Rusu T, 1965. Carstul din Romania. O scurta

privire de ansamblu - Lucridrile Institutului de Speologie Emil
Racovita Tom IV.

Bleahu M, 1972. Karst of Rumania. In: Karst: Important Karst
Regions of the Northern Hemisphere. (Herak M, Stringfield
VT (Eds.) Elsevier, Amsterdam, pp. 341-353.

Burchfiel BC, Bleahu M, Borcos M, Patrulius D, Sindulescu
M, 1974. Geology of Romania. In: GSA Special Papers Geol-
ogy 2 (8).

Carciumaru M, Bitiri M, 1983. Peintures rupestres de la
grotte Cuciulat (Roumanie) - Bulletin de la Société préhisto-
rique frangaise, 80, fasc. 3, pp. 94-96.

Clottes J, Besesek M, Gely B, Ghemis C, Kenesz M, Lascu
VT, Meyssonnier M, Philippe M, Plichon V, Prudhomme F,

Radu VA, Rus T, 2012. Découverte d’'une nouvelle grotte
ornée paléolithique en Roumanie, dans le département du
Bihor. In: Clottes J. Lart pléistocéne dans le monde, Actes du
Congrés IFRAO, Tarascon-sur-Ariége, septembre 2010 - Sym-
posium “Art pléistocéne en Europe”, pp.513-528.

Coroiu, 2017. Chiropteran fauna in the caves of Romania
(un published).

Goran C, 1981. The Systematic catalogue of Romanian Caves
(Catalogul Sistematic al Pesterilor din Romania, Institutul
de Speologie Emil Racovitd, Federatia Romana de Turism-
Alpinism, Comisia Centrala de Speologe Sportiva), p.496.

Halla F, 1931. Isomorphe Beziehungen und Doppelsalzbil-
dung zwischen Gips und Brushit. Z. Krist. 80: pp. 349-352

Moreh K, 2009. Pesteri de mulaj. Speomond No. 9, Federatia
Romana de Speologie, pp. 44-48.

Naum T, Butnariu E, 1967. Le vulkano-karst de Calimani
(Carpathes roumaines). Ann. Speleol. 22: pp.727-755.

Onac BP, Cocean P, 1996. Une vue global sur le karst rou-
main. Kras i Speleologia, 8(17): pp. 105-112.

Onac BP, 2000. Geologia regiunilor carstice, Editura Didacticd
si Pedagogica R.A., Bucuresti, Romania, p.399.

Onac BP, Racovita G., Brad T, 2010. Atlasul Pesterilor din
Muntii Apuseni, Bazinul Ariesul Mare, University of South
Florida Libraries, p.91.

Ponta G, 1984-1985. The Evaporate Karst of Rumania. In:
Atti Simposio Internationale sul Carsismo helle Evaporiti: La
Grotte d’Italia, (4) X1I, Editat de Instituto Italiano di Speleo-
logia, Bologna, Italia: pp. 407- 415.

Ponta G, 1998. Karst of Romania. In: Global Karst Correla-
tion IGCP 299, pp. 193 - 207.

Ponta G, 1991. New tracing experiences in the Sebes Moun-
tains - Rumania, Proceedings of the International Conference
on Environmental Changes in Karst Areas, Universita di
Padova, pp.195-204.

Ponta G, Terteleac N, Gaspar E, 1991. Three karstic systems
(Rosia, Toplita de Rosia and Vadul Crisului) in the Pidurea
Craiului Mountains, Rumania, Theoretical and Applied
Karstology, volume IV, pp. 129 -142.

Povara I, 2012. Valea Cernei- Morfologie, hidrologie, ape
termominerale, Academia de Stiinte Tehnice din Romania,
Editura AGIR Bucuresti, p. 304. (In Romanian)

Sarbu SM, Kane TC, Kinkle BK, 1996. A chemoautotrophi-
cally Based Cave Ecosystem. Science, Washington.

Trinkaus E, Constantin S, Zilhdo J. (Eds.), 2013. Life and
Death at the Pestera cu Oase. A Setting for Modern Human
Emergence in Europe. Oxford University Press USA, p. 438.

Proceedings of the 17th International Congress of Speleology 81





