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Insights into the cultivable microbiota of Isverna cave guano deposits

Lavinia V. Manolachi*1,2, Georgiana A. Grigore1,2,3, Irina G. Barbu1,4, Ionuţ Pecete5, Virgil Drăguşin2,4,
Carmen M. Chifiriuc1,4,6
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C aves are unique, extreme ecosystems, host-
ing diverse microbial communities adapted

to these ecological niches that exhibit important
roles in supporting underground ecosystems. One
of the sources of caves microbiome is represented
by bat guano deposits. The very diverse diet of
Chiroptera (mainly insectivory, but also frugivory,
nectarivory, hematophagy, and carnivory) (Gra-
ham, 1994) influences the diversity of their micro-
biota.

Besides the ecological, biotechnological, and
economic importance that could arise from the
investigation of bat microbiome, the presence of
these small mammals and their capacity to mi-
grate and adapt to a range of habitats can serve
as a source for the spread of potentially powerful
pathogens.

The purpose of this study was to get an insight
into the richness and bacterial diversity of cul-
tivable microbiota from the guano deposits from
Isverna Cave, located in the MehedinČ›i Moun-
tains, Romania. Three distinct sampling points
were chosen based on the location of the bat
colonies. According to Baciu et al. (2019), the first
portion of the cave serves as a shelter for maternity
and hibernation colonies formed by Myotis myotis,
M. emarginatus, Rhinolophus ferrumequinum, and R.
hipposideros insectivorous species.

The samples were collected in the winter and
summer in optimal conditions to prevent contam-
inations caused by the cave’s aeromicrobiota and
microbiota of human tegument and further sub-
mitted to microbiological analyses.

Each sample (1 g and 10 g) was diluted with
9 mL and 40 mL, respectively, of sterile water so-
lution, then five ten-fold dilutions were obtained,
and 100 µL of each dilution were spread on two
non-selective media: TSA (Tryptic Soy Agar) and
Blood Agar. All plates were incubated under
aerobic conditions at 37 ◦C. From each sam-
pling point, colonies with different morphologies
were randomly selected and subcultured on the
same media, and bacterial strains were identi-
fied by MALDI-TOF MS (Matrix-Assisted Laser
Desorption/Ionization-Time of Flight Mass Spec-
trometry).

We isolated 41 bacterial species, predomi-
nantly representatives of the Paenibacillaceae fam-
ily (26.82%), followed by the Bacillaceae fam-
ily (17.07%), Enterobacteriaceae, and Lactobacillaceae
families (9.75%), Yersiniaceae, Staphylococcaceae, and
Pseudomonadaceae families (4.87%), Corynebacteri-
aceae, Comamonadaceae, Micrococcaceae, Fusobacteri-
aceae, Planococcaceae, Promicromonosporaceae, Mor-
ganellaceae, Streptococcaceae, and Alcaligenaceae fam-
ilies (2.43%). The highest richness of the bacte-
rial species was recorded for the Bacillaceae fam-
ily (53.73%), with the representatives: Viridibacil-
lus neidei (32.83%), followed by Bacillus simplex
(8.59%), and Bacillus muralis (7.46%). Similar re-
sults were obtained by Newman et al. (2018) from
the layer of bat guano accumulations using depen-
dent and non-dependent cultivation techniques.
Depending on the depth of analysis, a decline in
the frequency of the Bacilli class was observed from
fresh to subsurface guano. However, the persis-
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tence of these species throughout the deposit may
suggest that they are specialized to adapt to envi-
ronmental changes regarding oxygen availability
or the nutritional composition of guano subject to
decay.

The Gram-positive bacteria were isolated from
the majority of the cultivable bacterial taxa, while
the Gram-negative bacteria, including pathogenic
or opportunistic species, were less frequent, be-
ing present only in the fresher faeces, probably be-
cause they are vulnerable to chemical decompo-
sition processes (Newman et al., 2018). Among
these, Raoultella ornithinolytica, which causes his-
tamine poisoning (Kanki et al., 2002) was isolated
in both sampling seasons. Another clinically rel-
evant Gram-negative bacterial species was Mor-
ganella morganii, which causes surgical wound in-
fections, urinary tract infections, abscesses, celluli-
tis, chorioamnionitis, sepsis, and bacteremia, even
if this taxon is a normal inhabitant of the intesti-
nal microbiota. Morganella morganii is known for its
rapid development of antibiotic resistance to many
antibiotics, including ampicillin, cephalosporins,
fosfomycin, colistin, and lincosamides (Liu et al.,
2016).

Acknowledgments. Part of this work was
financially supported by a grant of the Roma-
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UEFISCDI, project number PN-III-P4-ID-PCE-
2020-2282 (ECHOES) to V.D, C1.2.PFE-CDI.2021-
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PED/2022).
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Solving the puzzle of the colonisation pattern of Mesoniscus graniger

(Frivaldsky, 1865) in Romania using population genetics
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M esoniscus Carl, 1906 is a genus of terrestrial
isopods (Isopoda: Oniscidea), from the fam-

ily Mesoniscidae, section Microcheta. The genus is
the only member of the family and contains two
cavernicolous species, with a distribution strictly
limited to the Alpino-Carpathian chain.

M. alpicola is recorded from the karst regions
of the Alps (Italy, Austria, Germany - Bavaria)
and lives exclusively at high altitudes, while the
more common M. graniger has a wider distribu-
tion, along the Carpathian Mountains (Slovakia,
Poland, Ukraine, Romania, Serbia) and the Di-
naric Alps (Serbia, Bosnia and Herzegovina, Croa-
tia, Slovenia). M. graniger can also be found in
the deeper layers of the soil, not only in caves
(Giurginca, 2009). In rare instances, the species
M. graniger was recorded at low altitudes, on the
plains, at a relative proximity to the mountain-
ous areas in which it is usually found (Ferenţi &
Covaciu-Marcov, 2018).

The objective of this study is to determine
the direction from which the species colonised
the Carpathians, using population genetics tech-
niques. In his book, “Aspects concerning the genus
Mesoniscus”, Giurginca (2009) provided two hy-
pothesis regarding the origin of the genus Mesonis-
cus, described by him as “the Northern Hypothe-
sis” and “the Southern Hypothesis”.

Accordong to the Northern Hypothesis the
populations would have an Alpine or, perhaps, a
Bohemian origin, and they would have migrated
southward, through the Carpathians, towards the
Dinaric Alps. On the other hand, the Southern Hy-
pothesis suggests the populations would have an
Alpine origin, and migrated southwards through
the Dinaric Alps and then northward through the

Carpathian mountains.
Two independent events - the recurring open-

ing and closing of the seaway from the Mediter-
ranean and the Central Paratethys in Slovenia
and the ice cap covering the Bohemian Massif -
would block the gene flow between the popula-
tions from the Alps and the Carpathians, pushing
the two populations towards speciation (Giurginca
& Munteanu, 2007).

Based on morphological characters, Giurginca
(2009) suggests that M. alpicola is a more basal
taxon compared to M. graniger, so he argues that it
is more likely that the origin of the genus is some-
where around the current distribution area of M.
alpicola: the Alps (Giurginca & Munteanu, 2007).

In Romania, as stated earlier, the only present
species from this genus is M. graniger. The
species has three subspecies identified on the Ro-
manian territory: M. graniger graniger, by far the
most common subspecies, M. graniger dragani, en-
demic to the Sighiştelului Valley, Bihor Mountains
and M. graniger moldavicus, present in the Eastern
Carpathians (Fig. 1). M. graniger dragani has only
been found in caves, while M. graniger moldavicus
has only been found on the surface. M. graniger
graniger was found both on the surface and under-
ground (Giurginca, 2022).

The populations of M. graniger on the Ro-
manian territory are spread following an island
model, the populations being limited to the karst
regions of the Carpathians, with some exceptions.
Fig1 shows where the species has been identified
so far in Romania.

A population will be considered a cluster of
sites not divided by any natural boundary. In
this study, we intend to use the populations with

*Corresponding author. E-mail address: robert.opran.7@gmail.com (R. F. Opran).
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Fig. 1 – Population clusters of M. graniger and its subspecies in Romania: A - Apuseni Mountains cluster; B - Bihor
Mountains cluster; C - Aninei Mountains cluster; D - Danube Gorge cluster; E - Oltenia cluster; F - Bucegi Mountains

cluster; G - Bistriţei Valley cluster.

the largest area and the largest number of in-
dividuals, for each subspecies: Population A -
M. graniger graniger from the Apuseni Mountains,
Population B - M. graniger dragani from the Bi-
hor Mountains, Sighiştelului Valley, Population C
- M. graniger graniger from Aninei Mountains (the
northern part of Banatului Mountains), Population
D - M. graniger graniger from the Danube Gorge
(the southern part of Banatului Mountains), Pop-
ulation E - M. graniger graniger from North-West
Oltenia, Population F - M. graniger graniger from
Bucegi Mountains and Population G - M. graniger
moldavicus from Bistriţa Valley (Fig. 1).

It is expected that the genetic diversity in the
populations furthest from the origin to decrease
due to founder effect. The population with the
highest genetic diversity is the earliest population
to have colonised the Romanian territory and the
source population for the others (Schmitt et al.,
2002).

The genetic diveristy is measured using the fre-
quence of heterozigosity (H), the number of alle-
les and percentage of polymorphic loci. A popula-
tion with a high genetic diversity is characterised

by a high value of H, a high number of alleles for
every locus and a high percentage in polymorphic
loci (Schmitt et al., 2002). To avoid using loci influ-
enced by natural selection, microsatellites will be
used. Ideally, the number of loci chosen and the
number of individuals collected are to be as high
as possible, for a more accurate description.
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Cold-adapted phototrophic microorganisms from Scărişoara Ice Cave:

Suitable models for developing electrochemical biosensors for

herbicides

Robert Ruginescu*1, Alina Vasilescu2, Roberta Banciu2, Cristina Purcărea1

1 . Department of Microbiology, Institute of Biology Bucharest of the Romanian Academy, 296 Splaiul Independenţei, 060031
Bucharest, Romania
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T he excessive use of herbicides has led to their
accumulation in the environment, resulting in

severe ecological and health consequences. Thus,
the development of efficient on-site methods to de-
tect herbicides is becoming increasingly important.
Electrochemical biosensors that rely on the inhibi-
tion of photosynthesis of microorganisms by her-
bicides have emerged as an attractive alternative
to conventional analytical techniques due to their
high level of specificity, sensitivity, speed, and rela-
tively low cost (Tucci et al., 2019). Phototrophic mi-
croorganisms adapted to cold environments may
serve as ideal models for developing biosensors
that can operate effectively in low-temperature en-
vironments, such as seawater. In this context, our
study aimed to explore the potential of microor-
ganisms isolated from Scărişoara Ice Cave for de-
veloping cold-active electrochemical biosensors for
herbicides.

In order to isolate phototrophic microorgan-
isms, ice samples previously collected from the
top of an ice block located in a sun-exposed site
(Hillebrand-Voiculescu et al., 2014) were inoculated
in BG-11 growth medium (Stanier et al., 1971) and
incubated at 15 ◦C for 50 days under constant il-
lumination. Green-pigmented colonies were pu-
rified by re-streaking. The phototrophic strain
LT4 was identified among the obtained isolates by
sequencing the plastidial 16S rRNA gene, which
showed 100% identity (1319 bp) with the Antarc-
tic microalga Coccomyxa subellipsoidea C-169. Cells
and subcellular components, including thylakoids
and PS II complexes, were isolated from the LT4
strain using previously described methods (Vavilin

, 2011). These components were then either tested
in solution or immobilized on screen printed elec-
trodes as part of the development of herbicide elec-
trochemical biosensors.

The photosynthetic activity of whole cells, thy-
lakoids and PS II from Coccomyxa subellipsoidea TL4
was evaluated via amperometry measurements.
The experimental system included a portable po-
tentiostat, an electrochemical cell containing a
screen-printed carbon nanotubes electrode (type
DRP110D CNT, Metrohm Dropsens, Spain) and
a white light lamp and adjustable light intensity
for controlled lighting and a laptop with appro-
priate software for data acquisition and interpre-
tation. The measurements were performed by ap-
plying a potential of 0.65 V in the electrochemi-
cal cell containing biological material (whole cells,
thylakoids or PS II) in 20 mM phosphate buffer pH
7.1 with 0.15 mM NaCl, 5 mM MgCl2 and 0.1 mM to
0.5 mM 2,6, diclorobenzoquinone (DCBQ) - as elec-
trochemical mediator. The tests were done by ap-
plying 3 consecutive cycles of 1 minute light / 15
minutes dark and the intensity of the photocurrent
generated in the electrochemical cell was expressed
as average of the 3 measurements. The measure-
ments were repeated with fresh biological mate-
rial in the presence of diuron (0.26 µM-2.57 µM).
The inhibition degree of the photosynthetic activity
due to diuron was calculated from the decrease in
photocurrent intensity (I1), compared to the value
recorded in the absence of the herbicide (I0): Inhi-
bition (%) = (I0−I1)/I0 × 100.

The amperometry tests have emphasized that
the photosynthetic activity of thylakoids is inhib-

*Corresponding author. E-mail address: robert.ruginescu@ibiol.ro (R. Ruginescu).
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ited by 40.2±7.3% in the presence of 60 µg kg−1 di-
uron. By comparison, the same concentration of
herbicide induced only 10.2±5.3% inhibition of the
photosynthetic activity of the whole cells.

Stability tests have shown that the best results
after 6 days at −20 ◦C were obtained for the sam-
ples that contained 2 M sucrose as additive. In
these conditions the photosynthetic activity of thy-
lakoids decreased to 55.6% of the initial value and
the inhibition caused by 60 µg kg−1 diuron was
14.9±2.5%. Consequently, a more extensive study
is needed to identify efficient additives to preserve
the photosynthetic activity and functionality (i.e.,
sensitivity to diuron) of thylakoids kept at −20 ◦C.
PS II preparations had low chlorophyll concentra-
tion (0.1 mg/mL), low photosynthetic activity and
lack of sensitivity to 60 µg kg−1. This leads to the
conclusion that the stability of PS II must be im-
proved and, related to this, the protocol for obtain-
ing the PS II must be revisited. For the electro-
chemical sensing of photosynthesis-inhibiting her-
bicides, thylakoids appear as the most promising
in terms of combined stability and sensitivity to di-
uron.
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F ungi are a critical component of the carbon cy-
cle, having an important role in the decompo-

sition of soil organic matter. During the decompo-
sition process, CO2 is released in the soil where it
dissolves into infiltrating water, forming carbonic
acid. In carbonate settings, the resulting carbonic
acid is the main driver behind karst formation and
speleothem deposition. The isotopic composition
of carbon in CO2 is one of the main factors affect-
ing the δ13C in speleothems, an important paleoen-
vironmental proxy.

In this study, we investigate the extent to which
several fungi species are fractionating carbon iso-
topes during their development, as compared to
the growth medium. For this experiment, we
took four soil samples under grassland and for-
est cover in the Mehedinţi Mountains (SW Roma-
nia), where speleothem δ

13C records were pub-
lished (Drăguşin et al., 2014; Staubwasser et al.,
2018) and a cave monitoring program is ongoing
(Drăguşin et al., 2017, 2020). Soil samples were
taken from 10 cm and 30 cm depths, aliquots of 1 g

from each sample were mixed with 9 mL of sterile
water solution, then three-fold dilutions were ob-
tained and 100 µL aliquots of each dilution were
spread on Sabouraud dextrose agar (this medium
contains glucose, meat peptone, casein peptone,
and agar). The fungal colonies were observed after
5−7 days after incubation at room temperature and
colonies with different morphologies were ran-
domly selected from each sampling point to be

subcultured on the same media in order to ob-
tain pure cultures. Examination of macroscopic
characters of culture and colony, together with ex-
amination of mycelium structure under the micro-
scope allowed a presumptive phenotypic identi-
fication, followed by the confirmation of fungal
species / genera by MALDI-TOF (Matrix-Assisted
Laser Desorption/Ionization-Time of Flight) mass
spectrometry.

All strains of isolated microfungi belong to the
Ascomycota phylum: Aspergillus, Fusarium, Penicil-
lium, Trichoderma, Cladosporium, and Scopulariopsis
genera.

For this study, we have selected some of the
filamentous fungal strains: Fusarium oxysporum
isolated from both grassland and forest ecosys-
tems, Trichoderma sp. that has been dominant in
the grassland, Fusarium proliferatum isolated from
grassland soil, and Scopulariopsis brevicaulis identi-
fied in forest soil. All the microfungi were indi-
vidually cultured for 13 days on Sabouraud agar,
as well as on maize (Zea mays), a C4 plant. Af-
ter incubation, the next step consisted of sampling
from maize together with the mycelium developed
and separating the fungal biomass, respectively,
followed by freezing at −20 ◦C and then, freeze-
drying.

An amount of 0.5 mg−0.6 mg from each sample,
as well as growth medium samples, were analyzed
for δ13C at the Stable Isotopes Laboratory of the
Research Institute of the University of Bucharest

*Corresponding author. E-mail address: s.surugiu20@s.bio.unibuc.ro (Ş. Sururgiu).
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(ICUB-SIL) using a Nu Instruments Horizon 2 Iso-
tope Ratio Mass Spectrometer (IRMS) coupled to
a EuroVector 3024 elemental analyzer. The sam-
ples were corrected using an in-house standard,
a C4 plant (Blue Grama), and two international
standards, IAEA-CH3 and IAEA-600. Within-run
standard deviation values for these standards were
0.15‰ for Blue Grama, 0.08‰ for IAEA-CH3, and
0.06‰ for IAEA-600.

Initial growth medium values were −12.95‰
for maize and −20.00‰ for Sabouraud. After 4
days since cultivation, maize had average values
of −12.66‰ (SD=0.04‰, n=6), while after 7 days
the average δ13C value was −12.52 (SD=0.3, n=6).
Sabouraud medium was sampled only on the 13th

day after cultivation and had an average value of
−18.40‰ (SD=1.26, n=6).

Fungal biomass recovered from Sabouraud
agar after 13 days of cultivation exhibited in all
cases an enrichment in 13C between 2.44‰ and
5.34‰ This is in accordance with other similar
studies that found 13C enrichment between fungi
and their growth substrate (Henn et al., 2002; Zeller
et al., 2007).
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T he Mangalia town region in Southern Dobro-
gea, Romania, conceals dark, isolated, and

sulfide-rich overlapping aquifers hiding intrigu-
ing and complex hydrogeological characteristics
(Marin & Nicolescu, 1993; Sârbu, 2000). This
unique ecosystem is sustained by a high level
of primary production through chemosynthesis,
mainly supported by chemoautotrophic bacteria
and protozoa that derive their energy from chemi-
cal reactions with inorganic molecules such as hy-
drogen sulfide, elemental sulfur, and ammonia un-
der low oxygen or anaerobic conditions (Sârbu
et al., 1994, 1996; Engel, 2007; Kumaresan et al.,
2014; Sârbu et al., 2019). The Upper Sarmatian sul-
fidic mesothermal aquifer, the focus of the current
study, which is accessible through the old hand-
dug wells (sulfidic and non-sulfidic water), and the
Movile Cave provide a suitable habitat for a di-
verse community of cyclopoid crustaceans (eight
species) with a preponderance of stygobites (75%),
from the following genera: Acanthocyclops Kiefer,
1927, Diacyclops Kiefer, 1927, Tropocyclops Kiefer,
1927, and Eucyclops Claus, 1893. The spatial distri-
bution of the identified species does not indicate a
distinct affinity for a specific type of water, sulfidic
or non-sulfidic.

The primary production in Movile Cave is
mainly dependent on the activity of sulfur-
oxidizing bacteria, particularly sulfur-oxidizing fil-
amentous gammaproteobacterial species of the
genus Thiothrix (Sârbu et al., 1994; Chen et al., 2009).

Thiothrix bacteria can be found either as free-
living bacteria or as epibionts or ectosymbionts
attached to other animals, such as amphipods,

in marine or continental sulfidic habitats (Gillan
& Dubilier, 2004; Bauermeister et al., 2012; Flot
et al., 2014). The first Thiothrix-amphipod sym-
biosis in a sulfidic groundwater habitat was re-
ported in the Frassasi Caves system, Italy, involv-
ing three Niphargus amphipod species (Bauermeis-
ter et al., 2012). Later, the same Niphargus−Thiothrix
association was also discovered in aquifers located
1200 kilometers apart, in Movile Cave and the sur-
rounding aquifer in Mangalia, as well as in other
groundwaters in the Dobrogea region (Limanu,
Dulceşti, Doi Mai, Vama Veche) (Flot et al., 2014).
Thus, this suggests that they could be widespread
in continental sulfidic and non-sulfidic aquifers in
Europe, especially since a similar association was
also observed in Melissotrypa Cave from Greece,
where Niphargus gammariformis seems to have es-
tablished an interaction with Thiotrix filamentous
bacteria (Flot et al., 2014; Borko et al., 2019). Fur-
thermore, Thiothrix bacteria has been found to be
also present on cyclopoid or ostracod microcrus-
taceans from both the Movile Cave and the top
layer mezotermal aquifer in Mangalia, especially
since this association could potentially provide ad-
vantages for the species involved.

Applying the sequencing of 16S ribosomal
DNA Thiothrix genes, we show that bacteria of
the genus Thiothrix are present on Eucyclops grae-
teri scythicus, Tropocyclops prasinus (Cyclopoida,
Copepoda) and Pseudocandona movilaensis (Ostra-
coda) thriving in the aquifer of the Mangalia
town and Movile Cave, highlighting the versatil-
ity of such Thiothrix-crustacean associations in sul-
fidic groundwaters. This study signals the first

*Corresponding author. E-mail address: mariamirabelapop@gmail.com (M. M. Pop).
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discovery of such associations between ostracod
and cyclopoid crustaceans and Thiothrix in sulfidic
groundwater and a cave ecosystem worldwide, ex-
panding our understanding of symbiotic relation-
ships between crustaceans and Thiothrix.
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I ce caves can be found at mid-to-high northern
latitudes, with elevations ranging from 0 to over

3000 meters above sea level (Perşoiu et al., 2021).
These caves are home to rare and endemic species,
as well as glacial relicts that require cold microcli-
mates to survive (Iepure, 2018). The extremely low
temperatures in these caves have played a signifi-
cant role in shaping the structure of both terrestrial
and aquatic communities (Iepure, 2018).

Aquatic organisms that live in ice caves have
adapted to cope with the constantly low air and
water temperatures. One such cave is Gheţarul de
la Vârtop, which is located in the Apuseni Natural
Park in Romania. This short cave hosts temporary
ice formations near its entrance and was the subject
of a study initiated in 2021. The study aims to un-
derstand how the environmental parameters in the
cave affect the structure of underground fauna by
monitoring the air temperature, water characteris-
tics, and aquatic fauna communities on a monthly
basis.

The measurements made on site reveal that the
temperature remains at an average value of 3.93 ◦C

for the rimstone and 3.92 ◦C for the percolation
sites. The minimum recorded temperature value
found was 1.6 ◦C at a percolation site at the en-
trance of the cave in spring (April). The highest
value recorded was 5.8 ◦C in both percolation and

rimstone sites at the beginning of summer (May for
rimstone sites and June for percolation sites).

Our data reveals from the study reveals that
the cave’s percolation water and associated rim-
stones contain a variety of aquatic invertebrate
communities, including nematodes, oligochaetes,
and crustaceans (i.e., harpacticoids, Bathynellacea,
cyclopoids, and oligochaets), mostly found from
the middle sector of the cave. Most of these species
are stygobites and new to science, indicating the
importance of the cave and prone to special mea-
sures of protection and conservation.

Studying groundwater fauna in caves with per-
manent and temporary ice formations can help us
better understand how these organisms are dis-
tributed in certain habitats, and later, what are their
adaptions to constantly low-water temperatures.
This knowledge can provide insight into the ecol-
ogy of the fauna and the mechanisms involved in
their adaptations.
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C ave sediments are natural repositories that
store geochemical and palaeobiological infor-

mation and sometimes archaeological materials,
thus providing evidence of past changes in the en-
vironment and clues of human activities over long
temporal scales (Springer, 2019). Here we aimed to
reconstruct the Holocene ecosystem dynamics us-
ing poorly studied, non-disturbed cave sediments
from important sites with known hominin occupa-
tion (Ciur Izbuc and Topliţa de Vida) located in the
Apuseni Mountains (western Romania, Fig. 1).

In both caves, an interdisciplinary approach
that combines chronology, lithostratigraphy, geo-
chemistry, ancient DNA, and a detailed archaeo-
logical survey, has been undertaken to: i) iden-
tify and document the potential zones for ex-
cavations; ii) evaluate the sediment accumula-
tions and prepare digital databases using last
generation surveying tools − the 3D scanning;
iii) collect sediments and other materials (or-
ganic material, seeds) for detailed archaeological,
palaeogenomics, palaeobiological and sedimento-
logical analysis (Fig. 2).

Fig. 1 – Study area (black star) on the topographic map
of Romania.

In Ciur Izbuc Cave, one sedimentary profile of
128 cm was opened following the standard pro-
cedure: cleaning the oxidation layer, lithological
and archaeological description, 3D scanning and
acquiring photos followed by sequential sampling
at 2 cm resolution for more detailed sedimentolog-
ical and mineralogical analysis and lower resolu-
tion sampling for ancient DNA analysis.

*Corresponding author. E-mail address: lorinczadrika@gmail.com (A. Lörincz).
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Fig. 2 – Image showing the excavation site in Topliţa de Vida Cave (photo: Irinel Cîrlănaru).

The preliminary results of the radiocarbon dat-
ing show that the bottom of the sedimentary se-
quence is of mid-Holocene age and the deposi-
tional environment is characterized by different
phases of sedimentation in response to climate and
environmental changes.

In Topliţa de Vida Cave, a box grid excava-
tion with the following dimensions has been car-
ried: C1_CX006 of 2.00 m x 1.60 m, to remove
two of the skeletons found inside the cave for fur-
ther anthropological analysis. Both skeletons were
radiocarbon-dated to the Early Bronze Age (ca.
2,400−2,300 BC). Furthermore, Middle Neolithic
Age ceramic fragments, grain and charred wood
fragments were found. This level of occupation
yielded dates belonging to the late 6th-early 5th
millennium BC.

Our work explores the faunal, human, climate,

and environmental perspectives, being of cultural
and scientific significance especially in SE Europe
where early and unique human records are found.
Ultimately, it is critical for advancing our under-
standing of past human dynamics and changes in
the environments.
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Cătălin Lazăr3,8
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T he diet of large mammals can be studied based
on the carbon and nitrogen isotopic compo-

sition of bone collagen. The stable isotope com-
position of these elements undergoes fractionation
along the food chain and one can distinguish the
trophic level and food source of mammals based
on their isotopic signature (Bocherens & Drucker,
2003).

In this study, we aim at identifying the trophic
relationships between herbivores, omnivores, and
carnivores at Stoieni Cave, southwestern Romania,
using the C and N stable isotope signature of col-
lagen extracted from fossil remains. At the same
time, we intend to use the isotopic signature to as-
sign unidentified fossil remains to their respective
trophic level.

Following recent paleontological excavations at
Stoieni Cave, a series of bones, bone fragments,
and teeth were used to build the chronostrati-
graphic context of the sediment infill of the cave
using 14C dating. The samples were dated at the
RoAMS Laboratory (Măgurele, Romania) follow-
ing the method described by (Sava et al., 2018). The
remaining, unused, collagen was analyzed for δ15N
and δ13C composition at the Stable Isotope Labo-
ratory of the Research Institute of the University

of Bucharest (ICUB-SIL). Samples weighing 0.5 mg

were measured on a NuInstruments Horizon 2
IRMS in continuous flow mode, coupled to a Eu-
roVector elemental analyzer. Two in-house protein
standards were used, namely casein and tuna fish,
whose within-run standard deviation was 0.3‰
for δ15N and 0.09‰ for δ13C, respectively.

Calibrated radiocarbon ages place the analyzed
materials between 32,000 and 11,700 years before
present. Stable isotope values vary between 2.53‰
and 10.33‰ (vs. AIR) for δ15N, and between -
21.58‰ and -18.50‰ (vs. VPDB) for δ13C. The av-
erage C/N ratio of the samples presented here is
3.3.

In Fig. 1, a cluster of values can be observed,
between δ13C values of -20.17‰ and -19.22‰,
and between δ15N values of 2.53‰ and 3.72‰, a
range consistent with values reported for herbivore
taxa. Among these, we identified two artiodactyl
metapodials and a mandible, as well as a tibia be-
longing to a sub-adult Capra ibex. The highest val-
ues in our dataset, consistent with a carnivorous
diet, were obtained on a Canis lupus mandible frag-
ment (10.33‰ and -18.50‰ for δ15N and δ13C, re-
spectively).

A small cluster of three samples that could be
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Fig. 1 – Nitrogen and carbon isotopic composition of collagen sampled from vertebrate fossil remains of Stoieni Cave.
Dentine samples are not corrected as proposed by Bocherens et al. (2015).

assigned to omnivores has δ15N values of ∼5‰,
while δ13C values range between -19.66‰ and -
18.74‰. The highest δ13C value was obtained from
an Ursus arctos mandible, while the other two spec-
imens in the omnivorous group are unidentified.

A fourth apparent population is given by two
Ursus spelaeus individuals, as they plot above the
general trend in herbivore-to-carnivore values. A
radius fragment yielded values of 8.68‰ and -
19.50‰ for δ15N and δ13C, respectively, while a
premolar root had values of 4.60‰ and -21.58‰.
While dentine is known to have higher δ15N values
compared to adult bone collagen (Bocherens et al.,
2015; Robu et al., 2018), the difference between the
two specimens from Stoieni Cave is 4‰, exceeding
this effect. The isotope values of U. spelaeus from
Stoieni Cave are comparable to those from other
sites in Romania, but the reduced dataset precludes
a more thorough comparison.
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T his study aims to compare stable isotopes of
carbon and nitrogen in wolves and domesti-

cated dogs populations from various paleontologi-
cal and archaeological sites from Romania.

Stable isotopes are a powerful tool which can
provide us with valuable insights into the dietary
and ecological changes that occurred during the
domestication of dogs and can help to understand
the evolutionary relationship between humans and
dogs.

In this study, we analyzed collagen δ15N and
δ

13C from 6 samples retrieved from Pleistocene Ca-
nis lupus individuals from Romania, as well as from
3 domesticated C. lupus from the archaeological
site of Cuina Turcului, a neolithic locality.

Collagen is the most abundant type of protein
from the mammalian organisms. It is a fibrous pro-
tein that is formed from three polypeptide chains,
which are made up from repeating triplets of Gly
and two other amino acids, where proline and hy-
droxiproline are the most abundant (Schwarcz &
Nahal, 2021; Zhang et al., 2015). Because bones
are one of the most numerous remains which ar-
chaeologists usually find in the field, collagen ex-
tracted from archaeological bones is very useful
for paleodietary studies, the type one collagen rep-
resenting 90% of the mammalian bone (Talamo &
Fewlass, 2021).

For collagen extraction, fragments of bone were
cut with a diamond disc, then washed in an ultra-
sonic bath with distilled water and acetone in order

to remove any contaminants. After drying at room
temperature, they were ground to a fine powder.
About 350 mg of bone powder was demineralized
with HCl 1 M for 20 minutes at room temperature
and then filtered using a 5 µm filter. The next step
was to treat the residue with a 0.125 M NaOH solu-
tion for 20 h at room temperature. These steps were
followed by rinsing and after that the collagen was
heated in a weak acidic solution of 0.01 M HCl at
90 ◦C to 95 ◦C for 17 h in order to gelatinize. Af-
ter filtration, the resulting solution (collagen) was
freeze-dried (Bocherens et al., 1997).

An aliquot of 0.5 mg to 0.6 mg of collagen was
weighed and encapsulated in tin capsules and the
samples were measured on a Nu Instruments Hori-
zon 2 IRMS coupled to an EuroVector 3024 elemen-
tal analyser at the Stable Isotopes Laboratory of the
Research Institute of the University of Bucharest
(ICUB-SIL). Stable carbon isotope ratios are ex-
pressed relative to VPDB (Vienna PeeDee Belem-
nite), and stable nitrogen isotope ratios are mea-
sured relative to AIR (atmospheric N2). For cali-
bration, two internal protein standards were used,
casein and tuna, with isotopic values of 6.43‰ (ca-
sein) and 13.32‰(tuna) for the δ15N and -26.52‰
(casein) and -16.7‰ (tuna) for δ13C.

The δ15N values of wolf specimens vary be-
tween 7.8‰ and 11.7‰ with a mean of 10.3±0.3‰.
In the case of δ13C, the values are ranging from -
17.6‰ to -20.2‰ with a mean of -18.7±0.1‰. We
compared our results with the values from the
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Gravettian Předmostí site in the Czech Republic,
a site that could be very important in sustaining
the idea that the domestication of the wolf started
long before the end of the Last Glacial Period (Ger-
monpré et al., 2012). The δ15N values vary between
8.9‰ and 10.7‰ and the δ13C between -18.7‰ and
-19.5‰. For Palaeolithic dogs from Předmostí, the
values ranged from 7.8‰ to 10.4‰ for δ15N, and
from -18.3‰ to -19.3‰ for δ13C (Bocherens et al.,
2015). Moreover, Robu et al. (2018) reported similar
values for the wolves from Muierilor Cave, namely
between -17.4‰ and -18.0‰ for δ13C, but higher
values, from 12.1‰ to 14.0‰, for δ15N. In Oase
Cave, the values for δ13C range from -18.3‰ to -
19.8‰, and δ15N varies between 7.9‰ and 11.5‰
(Robu et al., 2018).
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T he Quaternary fauna of Romania contained
several species belonging to the Vulpes genus

(family Canidae, subfamily Caninae, tribe Vulpini),
namely Vulpes vulpes, Vulpes corsac, and Vulpes lago-
pus. The most diverse Vulpes fauna reported so far
from Romania was discovered at La Adam Cave
and contains all three species mentioned above
(Dumitrescu et al., 1963, 1965). Nevertheless, the
fox specimens from this site were not systemati-
cally studied. We propose here to identify the indi-
viduals belonging to these three species, using the
morphology of the first lower molar (m1), follow-
ing the approach of Gimranov et al. (2015).

Gimranov et al. (2015) proposed the identifica-
tion of some m1 morphotypes that have a higher
probability of occurrence among each species.
These traits are characterized in particular by the
dimensional variation of the entoconide, but also
by the presence or absence of the entoconulide and
the hypoconulide. The proposed morphotypes are:
A, B1, B2, B3, B4, C1, C2, C3, C4, C5, C6, C7, D1,
D2, E, each describing the m1 by a unique com-
bination of features. For example, the B2 mor-
photype is expressed by the presence of the ento-
conulide and a small entoconide, while the C1 mor-
photype is defined only by the presence of a mas-
sive entoconide.

Further, we present the morphometric parame-
ters of m1, namely the greatest length (GL) and the
greatest breadth (GB), based on the method of von
den Driesch (1976).

We assigned a predominant morphotype for
each of the 44 lower carnassials available from La
Adam Cave (B1, n=9; B2, n=2; B3, n=1; B4, n=4; C1,
n=3; C3, n=8; C6, n=17). In addition to determin-

ing the predominant morphotype of the lower car-
nassial, the method proposed by Gimranov et al.
(2015) can also be supported by the morphological
analysis of the second lower molar (m2), whenever
this approach is applicable (Lanoë, 2012).

The length of m1 from our samples ranges be-
tween 12.70 mm and 18.19 mm whereas the great-
est breadth ranges from 4.40 mm to 7.43 mm (Fig.
1). The B1-B4 morphotypes are assigned more of-
ten to V. lagopus individuals (whose m1 size at our
site varies from 12.70 mm to 16.30 mm for GL, and
from 4.40 mm to 6.29 mm for GB). In the case of mor-
photypes C1-C3, which are more often attributed
to V. corsac, our specimens vary between 12.85 mm
and 16.58 mm for GL, and between 5.02 mm and
6.42 mm for GB. For populations of V. vulpes, the
morphotype with the highest frequency of occur-
rence is C6 and the resulting dimensions fit be-
tween 14.81 mm and 18.19 mm for GL, and be-
tween 5.63 mm and 7.43 mm for GB in our dataset.

We can observe in Fig. 1 an obvious separation
in m1 size between V. lagopus and V. vulpes, where
the arctic fox individuals are well delimited with
the exception of two individuals, that overlap with
V. corsac or V. vulpes. Considering that morpho-
types B1 and B4 have an occurrence rate of only
0.5% in V. vulpes and 4.7% in V. corsac, it is possible
these two individuals belong, in fact, to V. corsac or
they may be exceptions from the dimensional aver-
age of V. lagopus. At La Adam Cave, V. vulpes has a
well-defined morphometric distribution, with m1s
being notably larger than V. lagopus. We can see
an overlap between the measurements of V. vulpes
from our site and Pleistocene red foxes from France
(Bonifay, 1971) and Middle Pleistocene individu-
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Fig. 1 – Morphometric distribution of lower first molar belonging to genus Vulpes individuals from La Adam Cave.
Blue triangles: V. lagopus; black squares: V. corsac; red circles: V. vulpes; blue stars: Pleistocene V. lagopus from France
(Bonifay, 1971); red stars: Pleistocene V. vulpes from France (Bonifay, 1971); larger red stars: middle Pleistocene V.
vulpes from Spain (Madurell-Malapeira et al., 2021). The labels indicate the morphotypes according to Gimranov et al.

(2015).

als from Spain (Madurell-Malapeira et al., 2021). In
the case of V. corsac the m1 size has a higher vari-
ability, with dimensional overlaps with the other
two species. Other exceptions include one individ-

ual that displays the B1c morphotype, in which the
size of the m1 fits better among arctic foxes, but the
morphological analysis of the m2, showed that it
is, in fact closer to V. corsac.

Therefore, the morphological analysis of m1
proposed by Gimranov et al. (2015), supported
by the morphological analysis on the m2 (Lanoë,
2012), and further combined with morphometric
analysis, helped us identify the individuals belong-
ing to the three species of the genus Vulpes re-
ported by Dumitrescu et al. (1963, 1965) from La
Adam Cave. Having demonstrated all three fox
species are present in this fossil assemblage, sim-
ilar methodologies can be further applied for iden-
tifying other specimens, such as those that preserve
the upper dentition.
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P leistocene climate changes have led to vegeta-
tion type and distribution changes. In Central-

Eastern Europe, long paleoenvironmental archives
are scarce, thus for this region environmental re-
constructions on glacial/interglacial time scales are
not available.

In eastern Romania, near the Black Sea, a series
of deep collapse dolines functioned as lakes and ac-
cumulated thick sedimentary sequences (Constan-
tinescu & Constantin, 2001) that could have de-
posited during the Pleistocene. Recently, a 60 me-
ters long core was retrieved from the Obanul Mare
paleolake in order to study biogeochemical envi-
ronmental proxies throughout the existence of the
lake. In this study, we present preliminary δ13C
and δ15N measurements of bulk organic matter and
bulk carbon content of these sediments.

The samples were chosen along the entire
length of the sediment core in order to investi-
gate if there are significant changes regarding the
δ

13C. The sections of the sedimentary sequence
are well defined, starting with the recent soil and
brown clays and continuing with yellowish and
yellowish-reddish deposits, a segment with dark
gray clays, to the last unit of the core characterized
by gravels and limestone blocks.

The samples were analyzed for total carbon iso-
topes (δ13Ctotal), organic carbon isotopes (δ13Corg),
total nitrogen isotopes (δ15N), and C/N. For the
measurement of δ13C, bulk sediment samples from
various depths were collected and processed us-
ing a decalcification method by wet chemical treat-

ment, slightly modified after Pötter et al. (2021). Be-
fore acid treatment, 5 g of each sample were dried
in a drying oven at 60 ◦C for 24 h and in order to
obtain a homogenized sample, they were ground
thoroughly in a mortar with pestle. Approximately
150 mg were weighed from each sample in cen-
trifuge tubes, treated with 25 mL of 1 M hydrochlo-
ric acid (HCl) which corresponds to a concentra-
tion of 5% HCl and kept in water bath for 4 hours at
a 50 ◦C. After digestion, the sediment samples were
sequentially rinsed twice with 40 mL of ultrapure
water and centrifuged between rinses, in order to
remove any remaining HCl. The final preparation
step consists in drying the samples in a drying-
oven at 60 ◦C overnight.

Samples were analyzed at the Stable Isotopes
Laboratory of the Research Institute of the Univer-
sity of Bucharest (ICUB-SIL) using a Nu Instru-
ments Horizon 2 IRMS coupled to a EuroVector
3024 elemental analyzer.

Calibrations were performed using three or-
ganic reference standards: two internal standards,
Blue Grama, a C4 plant, and a C3 soil standard,
whose standard deviation within-sequence was
0.09‰, 0.09‰ for δ13C and 0.85‰, 0.4‰ for δ15N,
respectively. We also used international standards,
IAEA-CH3, a pure substance with known values
and with a standard deviation of 0.09‰ for δ13C.

The organic carbon content is highest in the
present-day soil (∼2%) but decreases sharply to
0.2% in the underlying sediments. The N content
of the topsoil is 0.2% and decreases to an average of
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0.03%, with a resulting organic C/N ratio varying
between 7 and 11. The sedimentary organic mat-
ter origin can be evaluated due to the C/N ratio
and for C/N values lower than 10, we can assert
that the organic material can be derived from lacus-
trine phytoplankton compared with terrestrial or-
ganic components that point to a ratio higher than
20 (Leng et al., 2005).
δ

15Ntotal values vary between 6‰ and 10‰ (vs
AIR), while δ13Corg is relatively stable throughout
the dataset, varying very little around an average
of -25.5‰ (vs VPDB), thus showing that the main
contributor to sediment organic carbon was C3 ter-
restrial plants.

The existence of a sulphidic aquifer extending
in the region around Obanul Mare promoted the
presence of a chemoautotrophic ecosystem, whose
isotopic signature is different from its surround-
ings (Sârbu et al., 1996). Its δ15N values vary be-
tween ∼-10‰ and ∼0‰, while δ13C values do not
surpass -30‰. Thus, we can state that from our
preliminary measurements we do not discern the
sulphidic ecosystem as a source of organic content
into the lake.
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I n southern Dobrogea, around the town of Man-
galia, there is an important karst area where

large dolines are dominating the landscape. The
presence of mesothermal groundwater rich in H2S
and CH4 created conditions for the development
of hypogene karst (Sârbu & Lascu, 1997; Onac &
Drăguşin, 2017; Drăguşin et al., 2021), while also
providing the basis of a chemoautotrophic ecosys-
tem (Sârbu & Lascu, 1997; Sârbu et al., 2019; Brad
et al., 2021).

Large collapse dolines present in this area func-
tioned as lakes during the Pleistocene and into the
present, allowing for the accumulation of lake sed-
iments for extensive periods of time. Such a do-
line, Obanul Mare, was recently cored throughout
its sediment infill and we present here data on the
content of polyaromatic hydrocarbons (PAHs) in
these sediments.

PAHs are a class of chemical compounds con-
sisting of two or more condensed aromatic rings,
which can be used as proxies for the intensity
and frequency of biomass burning. Under cer-
tain circumstances, several PAHs can be created
by geogenic processes and are frequently found
in hydrocarbon formations (Stogiannidis & Laane,
2015).

By studying PAHs from the Obanul Mare pa-
leolake, we intend to reconstruct local fire activity
in parallel with paleo-fire reconstructions based on
microcharcoal from the same sediment core. Thus,
we focused on measuring 15 PAHs from 26 sam-
ples that were selected in order to cover the en-
tire sediment sequence. While the level of the
mesothermal sulphidic aquifer is controlled by that

of the neighboring Black Sea, we intend to identify
periods with geogenic PAH input that would help
us identify sea level high stands.

Sediment samples were allowed to dry at am-
bient temperature in order to prevent the loss of
low molecular weight PAHs (e.g. naphthalene) by
sublimation. Prior to the extraction step, the sedi-
ment was ground into a fine powder using an agate
mortar and pestle, in order to enhance the con-
tact between the sample and the solvent [acetone-
dichloromethane (1:1)] and to insure a high extrac-
tion yield. Extraction was performed using the ac-
celerated solvent extraction method in a Dionex
ASE 200 system at 100 ◦C and 1500 psi.

The accelerated solvent extraction method
takes advantage of the fact that solubility increases
with temperature and, at the same time, liquids
can penetrate more effectively into different ma-
trices under higher pressure. Higher temperatures
allow for more effective extraction of analytes that
have been encapsulated in the matrix, as well as of
chemicals that have been adsorbed on the surface
of some matrices.

After extraction, sample concentration was per-
formed using a Cole Parmer Type 28100 Dri-Bath
Thermolyne concentrator in a stream of nitrogen,
until the sample dried. Afterwards, a fixed vol-
ume of 2 mL of acetonitrile was added in order to
retrieve the sample from the vial. Samples were
stored in 2 mL vials at −20 ◦C prior to chromato-
graphic analyses.

Samples were analyzed on a Varian ProStar
HPLC fitted with a fluorescence detector, as it is fa-
vorable in the detection of PAHs at trace level due
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to its high sensitivity and selectivity. A significant
challenge was to obtain a good separation of these
PAHs taking into account that matrices of samples
were not always similar, and that other compounds
present in the sample were overlapping with the
signal of the PAHs.

Our preliminary results show that low molec-
ular weight PAHs (LWPAHs) had concentrations
of less than 0.1 ng g−1, significantly less than
high molecular PAHs (HWPAHs), that showed
concentrations between 1 ng g−1 and 10 ng g−1.
Dibenz(a,h)anthracene, benzo(g,h,i)perylene, and
indeno(1,2,3-C,D)pyrene were the three HWPAHs
that were most frequently found in our samples.
However, the distribution of HWPAHs varied con-
siderably and in order to better understand the va-
riety of pyrogenic PAHs and their geogenic delimi-
tation, we will use paleofire data inferred from mi-
crocharcoal studied from the same sediment sam-
ples.
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The morpho-osteometry of the mandibular ramus and lower dentition

− Ursus spelaeus, Romanian Carpathians
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2 . University of Bucharest, Faculty of Geology and Geophysics, Str. Traian Vuia 6, 020956 Bucharest, Romania

T he aim of the osteometric analyses is to assess
the limit of the dimensional variation for a cer-

tain species during a certain period. In Quaternary
palaeontology, where the fossils have better oc-
curences (i.e. when comparing with the Mesosoic
era), especially in cave bears - whose bones are the
most encountered among all the mammals found
in cave deposits - the osteometric comparisons be-
tween populations from different sites (either con-
temporaneous or with different age) may indirectly
provide information about the palaeobiology of
this species and climate changes of the ecosystems
where these animals lived (Tsoukala & Grandal-
d’Anglande, 2002).

In the Romanian Carpathians, although one of
the most abundant area of Europe with Marine
Isotopic Stage 3 (MIS 3; 57 ka − 29 ka BP) cave
bear fossils, few sites were properly excavated and
therefore, few data of significantly large popula-
tions were generated on morpho-osteometry. More
than 80 (N = 84) mature cave bear mandibles and
their teeth from Urşilor (N = 43) (Robu, 2015), Bis-
ericuţa (N = 13), Muierilor (N = 9) and Oase (N =
19) (Quilès et al., 2006) caves were measured, plot-
ted and compared among them. Our aim was to

calculate the sex ratio of the studied populations
and to detect if dimensional variations occured be-
tween both males and females and between ana-
lyzed populations. Such as, between the two sexes,
a obvious sexual dimorphism was identified, with
the males being much larger than females. More-
over, females exceed in numbers the males at all
sites. Among the studied sites, there is no sig-
nificant difference of average values between the
lenghts of the mandibles or the dental parameters.
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Vasile, Ştefan, 15, 17, 19
Vasilescu, Alina, 5
Vulpoi, Adriana, 13

27





Emil G. Racoviţă (1868−1947)





The Institute of Emil Racoviţă −

A Century of High Scientific Research

“Emil Racoviţă” Institute of Speleology, the first of its kind in the world, is the result
of the genius of the great scientist Emil Racoviţă (1868-1947) - biologist, polar explorer
and founder of Biospeleology-its founding being consecrated by a special law issued by
King Ferdinand Ist.

Fig. 1 – Emil Racoviţă, together with several collaborators, in one of the laboratories of the Institute of Speleology in
Cluj (courtesy of T. Brad).

In the beginning, the institute functioned as a part of the Faculty of Sciences from Cluj,
the official framework where the founder of the institute also moved the headquarters
of the “Biospeologica” Scientific Society, founded by him in 1907, as an international
body designed to coordinate the activity of all zoologists involved in the study of the
subterranean fauna.

Together with Emil Racoviţă, two famous biologists developed their research: the
French entomologist and biogeographer Rene Jeannel and the Swiss specialist in the
subterranean fauna Pierre-Alfred Chappuis.



In 1940, following the Vienna Diktat, Racoviţă was forced into refuge at Timişoara
taking with him the archives of the institute while the Biospeologica collection remained
in Cluj under the supervision of P.A. Chappuis. Only in 1945, Racoviţă was able to return
in Cluj, enduring along with his institute all the hardships of the post-war poverty and
inflation. After the death of Racoviţă, in 1947, the activity of the institute diminished
slowly, especially after Chappuis left in 1949.

Fig. 2 – Professor Constantin Motaş (courtesy of A.
Giurginca).

In 1956, following the initiative of the
Professors Traian Orghidan, Margareta
Dumitrescu and Valeriu Puşcariu, the in-
stitute was reorganized with the head-
quarters in Bucharest and a research
compartment in Cluj. The management
of the institute was entrusted to Pro-
fessor Constantin Motaş (1891−1980), an
internationally renowned systematician
and taxonomist, the founder of Phreatobi-
ology. A year later, the Institute received
the name of its initiator, Emil Racoviţă,
and three years later passed under the
aegis of the Romanian Academy.

From 1973 to 1990, the Institute func-
tioned, as a self-contained unit and keep-
ing its name, with the Central Institute of
Biology. In 1990 the “Emil Racoviţă” In-
stitute of Speleology returned to the Ro-
manian Academy, maintaining the pre-
vious structure, with research compart-
ments in Bucharest and, respectively, in
Cluj-Napoca.

In present “Emil Racoviţă” Institute of
Speleology (ERIS) is dedicated to the in-
terdisciplinary research of the physical
and biological elements of the karst en-
vironment and related domains, aiming
to describe and analyze the current state

of the environments, palaeoevolutive reconstitution, evolutive tendencies, and conser-
vation of protected or strategic natural areas.

Currently, ERIS comprises four research compartments and a laboratory with specific
research programs:

(1) Biospeleology and Karst Edaphobiology Compartment focusing on the systemat-
ics, phylogeny, diversity and distribution of the subterranean fauna, the evolution and
adaptations of the fauna, biotic and abiotic networks of the subterranean and edaphic
environments;

(2) Geospeleology and Paleontology Compartment focusing on the geology of caves
and karst regions, sedimentology and mineralogy of the endokarst deposits and ascer-
taining their absolute age, biostratigraphy, paleogeography, morphology and genetics of
the fossil remains from karst deposits, defining Quaternary climatic shifts based on cave
deposits;



(3) Karstology, Karst Inventory and Protection Compartment focusing on classifica-
tion, inventory and registration of the exo- and endokarst structures, identification of
karst heritage and biodiversity assets in need of a special protection status, management
norms issuance in order to assign protected area status to karst sites;

(4) Cluj-Napoca Compartment focusing on interdisciplinary studies in all the do-
mains of the other three compartments;

(5) Hydrogeochemistry Laboratory focusing on geochemical processes from karst-
prone areas and related terrains, the transfer mechanisms in karst-prone environments
of priority dangerous chemical compounds, chemical-analytic studies on natural matrix
specific to the Institute domain of research. The laboratory is accredited by RENAR for
investigations on various types of natural waters.

In the last two decades, the ERIS researchers published over 400 ISI indexed papers,
including Nature and Science, over 200 BDI indexed papers and 48 books in prestigious
international, universitary and academic publishing houses and actively participated in
numerous international scientific events. Within the same time frame, ERIS obtained 6o
research contracts, 9 being international contracts. Also, a part of the ERIS researchers
acquired prestigious research scholarships within projects financed by the European
Commission. In the same time, ERIS maintains a large network of collaboration with
research institutes and universities from the entire world. Consequently, the ERIS re-
searchers follow with abnegation, enthusiasm and loyalty the idea of the great visionary
Emil Racoviţă a century after the founding of the Institute.
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