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B OTA N Y

THE CONSERVATION OF NATURAL HERITAGE
IN THE PROTECTED AREAS
Nina LIOGCHII, Adam BEGU
Institutul de Ecologie şi Geografie al Academiei de Ştiinţe a Moldovei,
str. Academiei nr.1, 2028 Chişinău, Republica Moldova, ninaliogchii@mail.ru

Abstract: The paper includes the research results of 28 State Natural Protected Areas,
which are located in the Northern of the Republic of Moldova. The investigated areas are located
in the forest fund that creates favorable conditions for growth and development of a rich flora
and fauna diversity.
Emphasis has been placed on the biological diversity, the distribution range of flora and
fauna, the endangered status in accordance with the IUCN classification and protection status in
accordance with the Annexes of International Environmental Conventions.
As a result, it was found that the investigated areas are characterized by a satisfactory
ecologic condition and contain a high diversity of flora and fauna rare species.
Keywords: State Natural Protected Areas, forest fund, biological diversity, rare species
conservation.

Introduction
The favorable conditions for the preservation of natural heritage are provided by the
State Protected Areas. Currently, the State Protected Natural Areas Fund of the Republic of
Moldova constitutes 6.5% of the country’s surface and is presented by 307 state protected areas
[13]. There are located 158 State Protected Natural Areas (SPNA) in the Northern Region of the
Republic of Moldova. Their surface constitutes 3.2% of the surface of this region or about 20%
of the country’s protected areas surface.
From the point of view of diversity of protection categories, the fund of SPNA in the
Northern Region of the Republic of Moldova is presented by various categories of protected
areas such as: Scientific Reserves, Nature Reserves, Landscape Reserves, Resource Reserves,
Multifunctional Management Areas, Natural Monuments, Landscape Architectural Monuments
and Wetlands of international importance.
Due to the function of SPNA is to preserve and protect the representative and rare
components along with environmental factors, we will refer to some aspects of the state of valuable biotic elements specific for protection categories of areas located in the limits of forest fund.

Materials and methods
The study includes field researches to assess the status of specific components of the
categories of protected areas located in the forest fund, the natural ecosystems in the main
M A R I S I A, XXXVII, p. 9–16
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phenological development phases of efemeroide vegetation, annual and perennial, and of animal
life [10], as well as to record rare species and collect samples of plants and animals to determine
the systematic affiliation [2, 16, 18, 20]. The abundance and coverage degree of the substrate by
rare species were determined according to Braun-Blanquet, J. [5].
The category of threat to rare species was determined by the classifier IUCN, and the
protection status at the national, regional and international levels according to the: Plantele rare
din flora spontană a Republicii Moldova [17], Cartea Roşie a Republicii Moldova [6], Lista roşie
a plantelor superioare din România [19], Cartea roşie a plantelor vasculare din România [11]
Cartea Roşie a vertebratelor din România [4], Cartea Roşie a Ucrainei [14, 15], European Red
List [3], the Annexes of Conventions from Washington (1979), Rio de Janeiro (1992), Bonn
(1979) and Berne (1979) [3–10].

Results and discussions
The most favorable conditions for the preservation of components of the environment
are provided by the protected areas located in the forest fund. In the Northern Region of the
Republic of Moldova are located 28 areas in the limits of forest fund (Fig. 1).

Fig. 1: The scheme of objects location

Among these are the Botanical Natural Monuments (BNMs) which comprise precious
sectors with forest vegetation and trees. They aim at conserving the unique or typical habitats of
endemic and relicts plant species, their communities, as well as some rare or endangered species
of plants and secular trees.
The evaluation of the four BNM from this region of the Republic of Moldova allows us
to state their importance in conserving the forestry sectors with Quercus robur in Cărăcuşeni,
Quercus pubescens in Călineştii Mici, Quercus petraea in Rudi-Gavan and the artificial spruce stand
of Picea abies with a high productivity in Lipnic. In the mentioned sectors, we find protected
10
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copies of secular trees and rare grassy plant species with national, regional and international
protection status. Among the valuable species, we mention the endangered species of lichens
Cetrelia cetraroides and the bird species Dryocopus martius and Picus viridis – noticed in BNM
Cărăcuşeni and Lipnic, respectively. The BNM Rudi-Gavan is the richest in rare species. There
were recorded 14 species included in the Moldova’s Red Book among which the more frequently
are the plant species Galanthus nivalis, Hepatica nobilis, Cephalanthera damasonium, Scopolia
carniolica, Poa versicolor and pteridophyte species on rocks: Dryopteris filix-mas, Athyrium filixfemina, Phyllitis scolopendrium. These areas are favorable habitats for rare animal species to be
found in Moldova’s Red Book among which are Lutra lutra, Mustela erminea, Felis silvestris, Hyla
arborea, Rana temporaria, Papilio machaon.
The category of protected areas called Natural Reserves (NR) is the natural space, scientifically valuable for preserving or restoring one or more components for maintaining the ecological balance of nature. In the research area are located 12 NR, of which 9 belong to natural forest
reserves (FNR) and 3 to Natural Reserves of Medicinal Plants (NRMP).
The specific objective of FNR is the protection of fundamental natural stands and rare
species of plants and animals. In the most FNR from Northern Region, regarding tree species,
natural stands of oak with cherry are protected. In the FNR Rosoşeni, the oak and birch are
the basic species; in the FNR Mestecăniş the species of birch (Betula pendula) is protected. This
area shows the South-Western edge of birch growth in the Eastern Europe. On the basis of
state assessment of the FNR Mestecăniş were registered only a few copies of birch trees which
according to their health state can be attributed to the category of healthy trees. Many copies have
broken tops, affected branches and stem (about 20%) with frequent hollows. A perspective in
preserving the value of this reservation is the conservation of about 80 copies of birch samplings
located on the bank of the steep ravine along the border with Ukraine.
The presence of valuable species of plants and animals in the framework of a protected
habitat is also beneficial to establish mutual sustainable relations and create conditions for ecological balance. From this point of view, the greatest number of rare species is recorded in FNRs
Rosoşeni and Şaptebani (23 and 22, respectively). In both of them are protected the species listed
in MRB: Fritillaria montana, Dryopteris filix-mas, Climacium dendroides and Peltigera polydactyla.
The critically endangered species Gladiolus imbricatus was registred in the FNR Rosoşeni and
the animal species: Coronella austriaca, Oryctes nasicornis, Morimus funereus were signaled in the
FNR Şaptebani [1].
Another category of state protected areas are organized to preserve and reproduce the rare
species of medicinal plants. The specific floristic elements of NRMP in the Northern Region of
the Republic of Moldova are represented by the species of medicinal plants that form a compact
carpet with a luxurious development on some plots. For example, in NRMP Rădoaia were
attested some plots of Convallaria majalis, with a coverage of 50–70% and Fritillaria montana,
with a coverage of 25–30%. Here were also registered other rare plant species such as Lilium
martagon and Veratrum nigrum and animals such as Meles meles, Capreolus capreolus and Lucanus
cervus with different protection status.
In the herb layer of the NRMP Rosoşeni were recorded the following rare species:
Dryopteris filix-mas, Scopolia carniolica, Doronicum hungaricum and Allium ursinum, and in that
of NRMP Cernoleuca the dominant species of medicinal plants are Arctium lappa, Leonurus
cardiaca and Urtica dioica reaching 1.0–1.5 m in height. Here are also recorded some rare species
of plants like Asparagus officinalis and Rhamnus tinctoria and animals like Martes martes, Felis
silvestris, Hyla arborea and Coronella austriaca which enrich the value of protected area.
Approximately 21% of the natural areas in the Northern Region belong to Landscape
11
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Reserves (LR) that according to the Law of SPNAF (1998) presents a natural homogeneous
system of forest, steppe, meadow, swamp and marsh, with scientific, ecological, recreational,
aesthetics, instructive and educational value, intended to maintain its natural qualities and carry
out regulated economic activities.
The landscape elements of this type of protected areas are complemented by their rich
diversity of flora and fauna. The analysis of quantitative presence of rare species in these 12 LR in
the research area allows us to state that the richest and most diverse is the flora and fauna are the
LRs Rudi-Arioneşti, Cosăuţi, La 33 de Vaduri, Holoşniţa and Feteşti. They also feature a varied
relief, which creates favorable conditions for different types of vegetation. In the mentioned areas
were recorded the greatest number of rare species of plants with protection status at the national,
regional and European level proved by their presence on the List of Rare Species and in MRB,
RRB, URB, ERL and Annexes of Environmental Conventions.
However, the quantitative criterion does not always reflect the value of the protected
object for the conservation of one or another species. For example, it is incontestable the value
of LRs Lopatnic and Feteşti as favorable habitats for the species Sempervivum ruthenicum and
Schivereckia podolica, LRs Izvoare-Risipeni and Holoşniţa for Scopolia carniolica, LRs Calaraşovca
and La 33 de Vaduri for the most extensive areas of the species Galanthus nivalis and Hepatica
nobilis and LR Rudi-Arioneşti for Alnus glutinosa, Maianthemum bifolium, Melittis sarmatica
and Polystichum aculeatum. The most of those reserves are favorable habitats for many species of
animals such as Felis silvestris, Martes martes, Capreolus capreolus, Meles meles, Accipiter gentilis,
Dryocopus martius, Coronella austriaca, Lacerta viridis, Lacerta agilis, Rana dalmatina, Hyla
arborea, Lucanus cervus and Helix pomatia (Tab. 1).
Table 1: The plant and animal rare species protected in
the investigated Natural Protected Areas
Nr. Species name

Protection status
Areas where the species are present
Plant species
R, URB, CWash.
BNM Călineştii Mici, FNR Şaptebani, LR Feteşti,
LR Suta de Movile
MRB (EN)
LR Rudi-Arioneşti, LR Holoşniţa, LR Cosăuţi

1.

Adonis vernalis L.

2.

Alnus glutinosa (L.) Gaertn.

3.

Athyrium filix-femina (L.)
Newm.

MRB (CR)

4.

Cephalanthera damasonium
(L.) Fritsch
Cetrelia cetraroides (Del. Ex
Duby) Culb. Et C.F. Culb
Climacium dendroides
(Hedw.) Web. Et Mohr
Crocus reticulatus Stev. Ex
Adams
Dictamnus gymnostylis Stev.

MRB (VU), RRL,
URB, CWash.
MRB (EN)

Doronicum hungaricum
Reichenb. Fil.
Dryopteris filix-mas (L.)
Schott
Epipactis helleborine (L.)
Crantz

R, URB

FNR Rosoşeni, FNR Climăuţi, NRMP Rosoşeni

MRB (VU)

BNM Rudi-Gavan, FNR Rosoşeni, FNR Şaptebani,
FNR Băxani, FNR Climăuti, NRMP Rosoşeni
FNR Şaptebani, LR La 33 de Vaduri, LR Calaraşovca

5.
6.
7.
8.
9.
10.
11.

BNM Rudi-Gavan, FNR Băxani, FNR Climăuti, LR
Rudi-Arioneşti, LR La 33 de Vaduri, LR Holoşniţa,
LR Calaraşovca
BNM Rudi-Gavan, LR Cosăuţi, LR Holoşniţa
BNM Cărăcuşeni

MRB (EN)

FNR Rosoşeni, FNR Şaptebani

R, RRL, URB

BNM Rudi-Gavan, BNM Călineştii Mici, LR
Teţcani
LR Feteşti

MRB (EN), RRL

R, RRL, URB,
CWash.
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Nr. Species name
12. Fritillaria montana Hoppe

Protection status
MRB (VU), RRL,
URB

13.

Galanthus nivalis L.

MRB (VU), RRL,
URB, CWash.

14.

Gladiolus imbricatus L.

15.

Hepatica nobilis Mill.

MRB (CR), URB,
RRL
MRB (VU)

16.

Lilium martagon L.

R, URB, ERL

17.

Listera ovata (L.) R. Br.

19.

R, RRL, URB,
CWasch
Maianthemum bifolium (L.) MRB (CR)
F. W. Schmidt
Melittis sarmatica Klok.
MRB (CR)

BNM Rudi-Gavan, FNR Şaptebani, LR RudiArioneşti, LR La 33 de Vaduri, LR Calaraşovca, LR
La Castel
BNM Rudi-Gavan, BNM Lipnic, BNM Cărăcuşeni,
FNR Rosoşeni, FNR Şaptebani, FNR Băxani, FNR
Climăuti, FNR Stânca, FNR Pociumbeni, NRMP
Rosoşeni, NRMP Rădoaia, LR Rudi-Arioneşti, LR
Cosăuţi, LR La 33 de Vaduri, LR Holoşniţa
BNM Lipnic, FNR Rosoşeni, FNR Climăuti

20.

Padus avium Mill.

MRB (EN)

LR Rudi-Arioneşti, LR La 33 de Vaduri, LR
Calaraşovca
LR Feteşti, LR Calaraşovca, LR Rudi-Arioneşti, LR
La Castel
LR Teţcani

21.

Peltigera canina (L.) Willd.

MRB (EN)

LR Holoşniţa, LR Rudi-Arioneşti

22.

FNR Şaptebani, NRMP Rosoşeni

25.

Peltigera polydactyla (Nrck.) MRB (EN)
Hoffm.
Phyllitis scolopendrium (L.) MRB (EN)
Newm.
Platanthera bifolia (L.) Rich. R, RRL, URB,
CWash.
Poa versicolor Bess.
MRB (VU)

26.

Polypodium vulgare L.

FNR Băxani

27.

Polystichum aculeatum (L.) MRB (EN)
Roth.
Pulsatilla montana (Hoppe) MRB, RRL, URB
Reichenb.
Rhamnus tinctoria Waldst.
R, URB
et Kit.

18.

23.
24.

28.
29.
30.
31.
32.
33.

Areas where the species are present
FNR Rosoşeni, FNR Şaptebani, FNR Stânca,
NRMP Rosoşeni, NRMP Rădoaia, LR Holoşniţa,
LR Feteşti
BNM Rudi-Gavan, LR Rudi-Arioneşti, LR Cosăuţi,
LR La 33 de Vaduri, LR Holoşniţa, LR Teţcani, LR
Calaraşovca
FNR Rosoşeni

LR Rudi-Arioneşti, LR Cosăuţi
FNR Rosoşeni, FNR Climauti, LR Teţcani, LR
Zăbriceni, LR Izvoare-Risipeni
BNM Rudi-Gavan, LR Feteşti, LR La Castel

MRB (VU)

Schivereckia podolica (Bess.)
Andrz. ex DC.
Scopolia carniolica Jacq.

MRB, URB, ERL,
CBern
MRB (VU), URB

Sempervivum ruthenicum
Schnittsp. et CB. Lehm.
Staphylea pinnata L.

MRB (EN)
R, URB

BNM Rudi-Gavan, LR Holoşniţa, LR RudiArioneşti
BNM Rudi-Gavan, FNR Şaptebani, LR Calaraşovca,
LR La Castel
BNM Cărăcuşeni, NRMP Rosoşeni, NRMP Cernoleuca, LR Teţcani, LR Feteşti, LR Zăbriceni, LR La
Castel
LR Feteşti, LR c.g.p. Lopatnic
BNM Rudi-Gavan, FNR Rosoşeni, NRMP
Rosoşeni, LR Holoşniţa, LR Izvoare-Risipeni
LR La Castel, LR Feteşti, LR c.g.p. Lopatnic
BNM Rudi-Gavan, BNM Lipnic, FNR Rosoşeni,
FNR Şaptebani, FNR Stânca, FNR Lucăceni, LR
La 33 de Vaduri, LR Holoşniţa, LR Teţcani, LR
Calaraşovca, LR Izvoare-Risipeni
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Nr. Species name
34. Tulipa biebersteiniana
Schult. et Schult. fil.
35. Veratrum nigrum L.

Protection status
R, URB

36.

Vitis sylvestris C.C. Gmel.

MRB (EN)

1.

Accipiter gentilis (Linnaeus,
1758)
Accipiter nisus (Linnaeus,
1758)
Bombina variegata (Linnaeus, 1758)
Bufo bufo (Linnaeus, 1768)

2.
3.
4.
5.

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

17.
18.

Areas where the species are present
BNM Rudi-Gavan, FNR Şaptebani, RP IzvoareRisipeni
BNM Cărăcuşeni, FNR Rosoşeni, FNR Şaptebani,
FNR Ocniţa, FNR Stânca, FNR Pociumbeni,
NRMP Rădoaia, LR Rudi-Arioneşti
LR Teţcani

R, RRL

Animal species
ERL, CWash.,
BNM Cărăcuşeni, FNR Rosoşeni, FNR Lucăceni
CBern, CBonn
ERL, CWash.,
FNR Rosoşeni
CBern, CBonn
MRB (EN), RRB, LR c.g.p. Lopatnic
ERL, CBern
MRB (VU), RRB, LR Teţcani
ERL, CBern
Capreolus capreolus (Linna- RRB, ERL
BNM Călineştii Mici, FNR Rosoşeni, FNR
eus, 1758)
Şaptebani, FNR Băxani, FNR Climăuti, FNR
Stânca, FNR Mestecăniş, FNR Lucăceni, NRMP
Rădoaia, LR Rudi-Arioneşti, LR Teţcani, LR Feteşti,
LR Zăbriceni, LR Izvoare-Risipeni
Coronella austriaca (Laurenti, MRB (EN), RRB, FNR Şaptebani, FNR Băxani, FNR Lucăceni,
1768)
URB, CBern
NRMP Rosoşeni, NRMP Cernoleuca, LR Teţcani
Dryocopus martius (Linnaeus, MRB (EN), CBern BNM Cărăcuşeni, FNR Pociumbeni, LR Izvoare1758)
Risipeni
Felis silvestris (Schreber,
MRB (EN),
BNM Rudi-Gavan, FNR Şaptebani, NRMP
1777)
RRB, URB, ERL,
Rosoşeni, NRMP Cernoleuca, LR Teţcani, LR La
CWash., CBern
Castel, LR Suta de Movile
Helix pomatia (Linnaeus,
CBern
FNR Şaptebani, FNR Băxani, FNR Climăuti, LR
1758)
Rudi-Arioneşti, LR Teţcani, LR Izvoare-Risipeni
Hyla arborea (Linnaeus,
MRB (VU), RRB, BNM Rudi-Gavan, FNR Climăuti, NRMP Rosoşeni
1758)
ERL, CBern
NRMP Cernoleuca, LR Teţcani, LR Suta de Movile
Lacerta agilis (Linnaeus,
ERL, CBern
LR Teţcani, LR c.g.p. Lopatnic
1758)
Lacerta viridis (Laurenti,
URB, LRE, CBern BNM Călineştii Mici, FNR Şaptebani, LR Teţcani,
1768)
LR Feteşti, LR La Castel, LR Suta de Movile, LR
c.g.p. Lopatnic
Lucanus cervus (Linnaeus,
MRB (VU), URB, FNR Băxani, NRMP Rădoaia, LR Rudi-Arioneşti
1758)
ERL, CBern
Lutra lutra (Linnaeus, 1758) MRB (VU),
BNM Rudi-Gavan
RRB, URB, ERL,
CWash., CBern
Martes martes (Linnaeus,
MRB (VU), RRB, FNR Pociumbeni, NRMP Cernoleuca, LR Teţcani,
1758)
ERL, CBern
LR Izvoare-Risipeni
Meles meles (Linnaeus, 1758) ERL, CBern
BNM Rudi-Gavan, FNR Rosoşeni, FNR Băxani,
FNR Mestecăniş, NRMP Rădoaia, LR RudiArioneşti, LR Teţcani, LR Feteşti, LR Zăbriceni, LR
Suta de Movile
Morimus asper funereus (Mul- MRB (EN), URB
FNR Şaptebani
sant, 1862)
Mustela erminea (Linnaeus, MRB (VU),
BNM Rudi-Gavan
1758)
RRB, URB, ERL,
CWash., CBern
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Nr. Species name
Protection status
Areas where the species are present
19. Natrix natrix (Linnaeus,
ERL, CBern
LR Teţcani, LR c.g.p. Lopatnic
1758)
20. Oryctes nasicornis (Linnaeus, MRB (VU)
FNR Şaptebani, FNR Pociumbeni
1758)
21. Papilio machaon (Linnaeus, MRB (VU), URB, BNM Rudi-Gavan
1758)
ERL
22. Picus viridis (Linnaeus,
MRB (EN), ERL,
BNM Lipnic
1758)
CBern
23. Rana dalmatina (Bonaparte, MRB (VU), RRB, LR Teţcani, LR Feteşti, LR Zăbriceni, LR La Castel,
1840)
RBU, ERL, CBern LR c.g.p. Lopatnic
24. Rana temporaria (Linnaeus, MRB (VU), RRB, BNM Rudi-Gavan, FNR Mestecăniş, LR Teţcani
1758)
URB, ERL, CBerna
25. Satanas gigas (Eversmann,
MRB (CR), URB
LR Suta de Movile
1855)
26. Saturnia pyri (Denis et Schif- MRB (VU), URB, RNS Pociumbeni, LR Suta de Movile
fermuller, 1775)
ERL
Explanatory note: R = Rare species on the Republic of Moldova territory; MRB = Moldova’s Red Book;
RRL = Romania’s Red List; RRB = Romania’s Red Book; URB = Ukraine’s Red Book; ERL = European Red List;
CWash. = Washington Convention; CBern = Bern Convention; CBonn = Bonn Convention.

The Passports of Protected Areas were completed on the basis of investigations. They
include the following information:
– the scheme of protected area;
– the scientific, cognitive and recreational importance of the object;
– the elements that characterize the protected area (flora, fauna, including species of rare
plants and animals from the Red Book);
– the other characteristics of protected area (content of heavy metals in soil, litter, lichens
indices of water quality, radiological fund);
– the restrictions for use of protected areas lands;
– the photos with rare species.

Conclusions
The investigated 28 State Protected Natural Areas create favorable conditions for growth
and development of a rich diversity of flora and fauna. In these areas, 36 rare plant species and
26 rare animal species were registered.
For the maximum conservation of the biological diversity of the protected areas, we need
an integrated ecological management in strict compliance with national and international environmental protection regulations.
Ecological Passports of the Protected Areas serve as important and useful documents for
local authorities, researchers and teachers, in order to raise awareness of the need to protect the
biological diversity.
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CONSERVAREA PATRIMONIULUI NATURAL ÎN ARIILE PROTEJATE
(Rezumat)
În lucrare sunt incluse rezultatele cercetărilor a 28 de Arii Naturale Protejate de Stat, amplasate geografic
în Regiunea de Nord a Republicii Moldova. Ariile cercetate sunt localizate în fondul forestier, care creează condiţii
favorabile de creştere şi dezvoltare a unei diversităţi bogate de floră şi faună.
Accentul este plasat pe diversitatea biologică, aria de răspândire a speciilor rare de floră şi faună, starea de
periclitate, conform categoriilor IUCN şi statutul de protecţie, conform Anexelor Covenţiilor Internaţionale de
Mediu.
S-a constatat că ariile cercetate se caracterizează printr-o stare ecologică satisfăcătoare şi conţin o diversitate
mare de specii rare de floră şi faună.
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CONSIDERATIONS ON THE ASSOCIATION CALAMAGROSTIO
EPIGEI-TAMARICETUM RAMOSISSIMAE SIMON ET DIHORU
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Abstract: This article analyzes the phytocoenosis of Calamagrostio epigei-Tamaricetum
ramosissimae Simon et Dihoru 1963 association in the ROSCI0299 The Danube at Gârla MareMaglavit in terms of bioforms, composition in the ecological category, genetic types (genetic
structure), geoelements.
Keywords: phytosociology, plant association, ROSCI0299 The Danube at Gârla
Mare-Maglavit

Introduction
In the actual natural protected area ROSCI0299 The Danube at Gârla Mare – Maglavit,
the Gârla Mare – Salcia wetlands were declared as a reservation protected at the county level
by Decision of the Mehedinți County Council no. 13/10.07.2000 on the addition of the
Decision of the Mehedinți County Council no. 26/1994 on the protection of reservations and
natural monuments in the Mehedinți County. The zone between Gârla Mare and Maglavit
has been declared as a community importance site based on the Order of the Minister for
Environment and Forests no. 2387/29.09.2011 on the amendment of the Order of the Minister
for Environment and Sustainable Development no. 1964/13.12.2007 on the establishment of
the status of protected natural area of sites with community importance, as an integral part of
the Natura 2000 European ecological network in Romania. The site ROSCI0299 The Danube at
Gârla Mare – Maglavit includes a surface of 9422 hectares, integrated in the continental region
from a bio-geographical point of view. The localities in Dolj County occupying surfaces within
the site are: Calafat (5%), Cetate (18%), Maglavit (20%), and Pristol (2%), Gârla Mare (22%),
Vrata (45%) and Salcia (25%) belonging to the Mehedinți County [9].

Materials and methods
This research is based on field observation. The main method of study was the most
frequent and appreciable of Montpellier School, the Braun-Blanquet method [2].
For each syntaxonomic unit, territorial spreading, floristical composition, biological
structure, phytogeographic elements and ecological behavior correlated with plants’ needs for
humidity, temperature and soil pH are mentioned in the paper. A diploid and polyploid species
graphic distribution was made as well.
M A R I S I A, XXXVII, p. 17–24
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Results and discussions
Cls. Salicetea purpuraea Moor 1958
Ord. Salicetalia purpureae Moor 1958
Al. Artemisio scopariae-Tamaricion Simon et Dihoru 1963
This regional alliance groups the Eurasian continental coenoses of Tamarix ramosissima,
with a heterogeneous floristical structure, in which participates numerous xerophilic and mesophilic species. The alliance only subordinates Southeast European phytocoenoses of Tamarix
ramosissima, the Caucasian phytocoenoses having a strong continental character. Among the
characteristic species of this alliance, we mention: Tamarix ramosissima, Artemisia absinthium,
Cynanchum acutum, Galium humifusum, Achillea setacea [3].
Ass. Calamagrostio epigei – Tamaricetum ramosissimae Simon et Dihoru 1963 (Table 1)
Thus far, this association was reported in east of Romania, where it was described by
Simon T. and Dihoru Gh. (1963) [8]. The phytocoenoses studied in the southwest of the
country – Salcia zone (Mehedinți), have been reported to the association Calamagrostio epigei –
Tamaricetum ramosissimae (Fig. 1; Fig. 2).
In the shrubs layer dominates Tamarix ramosissima, which realizes a coverage of 30–50%.
Sporadic, there are present Salix purpurea, Salix alba, Cornus sanguinea, Crataegus monogyna.
Among the species characteristic of this association identified on the territory of Romania, which
make the difference to ass. Tamarici parviflorae-Salicetum purpureae Karpati et Karpati-Nagy
1961, described in Albania, are: Tamarix ramosissima, Calamagrostis epigeios, Poa angustifolia,
Galium humifusum, Artemisia austriaca [3].

Fig. 1: Tamarix ramosissima (Salcia)

Fig. 2: Tamarix ramosissima (Salcia)
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It is considered that phytocoenoses with Tamarix are pioneer stages in installing the characteristic vegetation of the meadows [5, 7].
Analyzing the spectrum of the bioforms (Fig. 3), it is noted the predominance of hemicryptophytes (47%), indicating the presence of the meadows, but the presence in this context of a
small number of phanerophytes (11%) suggests a succession stage towards a shrubs vegetation.
The therophytes (23%) present within this association indicates a high degree of anthropization
of the flora in this area. The presence of a small percentage of the chamaephytes (7%), and also
geophytes (8%), show (sub)optimal ecological conditions for a limited duration [4].
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Fig. 3: Bioforms spectrum of Calamagrostio epigei – Tamaricetum ramosissimae association

Concerning the analysis of the composition of ecological categories of phytocoenoses
Calamagrostio epigei – Tamaricetum ramosissimae ass. (Fig. 4), the preferences of the species relative to the main ecological factors have been taken into account: edaphic moisture (U), air
temperature (T) and the soil reaction (R) [4, 6].
Regarding edaphic moisture (U), species behave like xero-mesophile, with a tendency to
equalize with mesophiles.
Taking into consideration air temperature (T) index, most species are typical micromesotherms, but a significant number (16 species) are eurytherm species, which support broad
oscillations of thermal values.
Toward the soil reaction (R), almost in identical percentages, both low-acid-neutrophilous and euriionic species are present.
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Fig. 4: Ecological indices of Calamagrostio epigei – Tamaricetum ramosissimae association

Ever since 1973, N. Boşcaiu stressed that ecosystems can be considered as devices that
translate the flow of the genetic message into genetic information, and the genofund thus appears
19
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as a historical result of selective processes, at the phylogenetic time scale, induced by a certain
ecological environment.
The genetic structure of any supra-individual biological system must be considered causally and from the perspective of the coenotic environment, because the conservation of these
structures can only be achieved by preserving the corresponding eco-coenotic structures, aspect
emphasized by N. Botnariuc (1989): ”To conserve the genofond of a biocoenosis, a population
or populations of a species means to conserve in a functional state the connections (eco-fund)
that gave birth to it, conserve their ability to self-control, as well as their evolutionary capacity”
[1].
The frequency of diploid and polyploid species is balanced (Fig. 5). The diploid index
(I.D.=0.9615) indicates vegetal groups with structures influenced by attenuated pressures of
disturbing factors.
30
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Fig. 5: Karyological spectrum of Calamagrostio epigei – Tamaricetum ramosissimae association

The spectrum of floristical elements is not a mosaic of species, as is the case in many of
the vegetal associations in the Southwestern of our country (Fig. 6). Predominate the Eurasian
species (57%), with its origin and areal in most of Europe and Asia, together with the European
(8%) and Central European (3%) species, followed by Cosmopolitan ones (17%), species with
the largest spread on Globe.
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Fig. 6: Geoelements spectrum of Calamagrostio epigei – Tamaricetum ramosissimae association
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Table 1: Calamagrostio epigei – Tamaricetum ramosissimae Simon et Dihoru 1963
Releve
Exposition
Floristic EleBioform
Cyt.
ment
Covering (%)
Surface (m2)
M
H-G
M(MM)
H
H
TH(TH)
Ch-H
H
H

Eua
Eua(Med)
Eua
Eua
Pont-Balc
Med
Eua(Cont)
Pont-Med
Eua

MM(M)
MM(M)

Eua
Eua

N
Th
Ch-H
H
H-TH
H

Eur
Eua(Cont)
Eua(Med)
Eua(Cont)
Eua
Eur

Ch
M
M
Ch-N
H(G)

Eur
Euc
Euc
Eua(Med)
Cosm

M
G
H
H
TH-H
Th-TH
G
H
H
H
Th
H
H
H-G
TH
Th
H
HH
Th
H

Eua
Circ(Bor)
Eua-Cosm
Cosm
Eua(Med)
Adv
Cosm
Eua
Eua
Cosm
Eua-Cosm
Eua
Circ(Bor)
Eua(Med)
Adv
Adv
Eua
Cosm
Cosm
Eua

1
2
3
4
5
SW SW SW SW SW
40 50 50 30 30
100 100 100 100 100

Caract. ass.
- Tamarix ramosissima
P Calamagrostis epigeios
P Salix fragilis
P Poa angustifolia
- Galium humifusum
D Lactuca saligna
D Artemisia austriaca
D Cynanchum acutum
D Calystegia sepium
Salicion albae
D-P Populus alba
P Salix alba
Artemisio scopario-Tamaricion
P Rosa corymbifera
D Artemisia scoparia
D-P Artemisia absinthium
D Achillea setacea
D Cichorium intybus
D-P Poa compressa
Salicetalia et Salicetea purpueae
P Lysimachia nummularia
D Salix purpurea ssp. purpurea
D Cornus sanguinea ssp. sanguinea
P Solanum dulcamara
P Urtica dioica
Variae syntaxa
D Crataegus monogyna
P Elymus repens ssp. repens
P Taraxacum officinale
P Potentilla anserina
D Daucus carota ssp. carota
P Erygeron annuus ssp. annuus
P Sonchus arvensis ssp. arvensis
P Rorippa sylvestris ssp. sylvestris
D Plantago lanceolata
P Prunella vulgaris
P Xanthium strumarium
P Achillea millefolium
P Agrostis stolonifera ssp. stolonifera
P Mentha longifolia
D Erigeron canadensis
D Oenothera biennis
P Trifolium repens ssp. repens
P Phragmites australis ssp. australis
D Polygonum lapathifolium ssp. lapathifolium
D Plantago major ssp. major
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I
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H
Eua
P Rumex crispus
H
Eua(Cont)
P Althaea officinalis ssp. officinalis
H-G
Eua
D-P Euphorbia cyparissias
G
Eua(Med)
P Carex hirta
H-TH
Eua
D Trifolium pratense ssp. pratense
TH
Eur(Med)
D Carduus acanthoides
Th
Cosm
P Echinochloa crus-galii
TH
Eua
P Cirsium vulgare
Th(TH)
Eua
D-P Medicago lupulina
H
Cosm
D Lolium perenne
H
Eua
D Tanacetum vulgare
Th
Eua
D Setaria viridis
G-H
Cosm
D-P Cynodon dactylon
H
Cosm
D Verbena officinalis
H
Eua(Med)
D Lotus tenuis
Th
Pont-Med
D Crepis rhoeadifolia
Place and date of releve: 1–5 Salcia (18.05.2016)
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Conclusions
The onsight observations, as well as phytocoenosis analysis of association Calamagrostio
epigei – Tamaricetum ramosissimae, reveal a series of anthropic wielding pressure on the vegetation from ROSCI0299 The Danube at Gârla Mare – Maglavit.

Aknowledgment
Acknowledgment Mrs. Dr. Mihaela Sămărghițan for her contribution to the study of
Calamagrostio epigei – Tamaricetum ramosissimae Simon et Dihoru 1963 association, identified
in the Salcia zone in ROSCI0299 The Danube at Gârla Mare-Maglavit.
REFERENCES
1. Botnariuc, N., 1989, Genofondul și problemele ocrotirii lui, Editura Ştiințifică şi Enciclopedică, Bucureşti.
2. Braun-Blanquet, J., 1921, Prinzipien einer Systematik der Pflanzen-gesellschaften auf floristischer Grundlage,
Jahrb. St. Gall. Naturwiss. Ges., 57.
3. Coldea, Gh., Indreica, A., Oprea, A., 2015, Les associations forestières et arbustives in Les associations végétales
de Roumanie, Tome 3, Presa Universitară Clujeană & Accent, Cluj-Napoca: 17–23.
4. Cristea, V., Gafta, D., Pedrotti, F., 2004, Fitosociologie, Editura Presa Universitară Clujeană, Cluj-Napoca: 86,
108.
5. Horvat, I., Glavač, V., Ellenberg, H., 1974, Vegetation Südosteuropas, VEB Gustav Fischer Verlag Jena.
6. Popescu, A., Sanda, V., 1998, Conspectul florei cormofitelor spontane din România, Acta Bot. Horti Buc.,
Bucureşti, 236 pp.
7. Sanda, V., Popescu, A., Barabaş, N., 1998, Cenotaxonomia și caracterizarea grupărilor vegetale din România,
Editura I. Borcea, Bacău, 225.
8. Simon, T., Dihoru, Gh., 1963, Die Tamarix – Auen am Flusse Buzău in Rumänien, Ann. Univ. Scient.
Budapestiensis de Loránd Eötvös Nominatae, Sect. Biol.: 159–173.
9. ***, 2016, Study of the protected areas and wetlands along the Danube in Mehedinti County, studiu elaborat în cadrul proiectului ”Plums for Junk”, Cod Proiect 15.2.1.0054, INTERREG V-A România-Bulgaria
Programme, finanțat de Uniunea Europeană din Fondul European de Dezvoltare Regională şi din contribuție
națională (România şi Bulgaria); beneficiarul studiului – Asociația Pro-Mehedinți, p. 24.

22

Considerations on the association Calamagrostio epigei-Tamaricetum ramosissimae Simon et Dihoru 1963

CONSIDERAȚII PRIVIND ASOCIAȚIA CALAMAGROSTIO EPIGEITAMARICETUM RAMOSISSIMAE SIMON ET DIHORU 1963
DE-A LUNGUL DUNĂRII (JUDEȚUL MEHEDINȚI)
(Rezumat)
În acest articol sunt analizate fitocenozele asociației Calamagrostio epigei-Tamaricetum ramosissimae Simon
et Dihoru 1963, identificate în ROSCI0299 Dunărea la Gârla Mare-Maglavit, din punct de vedere al bioformelor,
al compoziției pe categorii ecologice, pe tipuri genetice (structura genetică), al geoelementelor.
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Abstract: This paper presents the species of community interest preserved in the Mures
County Museum’s plant collections. Seventy-four herbarium sheets with plants of community
interest were processed.
Following the research of the botanical collection of the Department of Natural Sciences,
21 species of community interest were identified, belonging to 18 genera. For each species were
noted: the date and place of collection, the name of the collector and the person who determined
the plant as well as the sozological category. Also mentioned in parenthesis the inventory number
of the herbarium sheets as they are recorded in “Inventory registries High plants” (I, II and III)
of the Natural Sciences Department.
The studied species come from the spontaneous flora of Romania. The oldest items
belong to Dr. Odor’s collection, part of the Nagy Ödön collection and Flora Romaniae Exsiccata
collection purchased from the Botanical Garden “Al. Borza” from Cluj-Napoca, dating from the
years 1890–1936.
Keywords: Mureş County Museum, collection, plant species of community interest.

Introduction
The Council Directive 92/43 EEC on the conservation of natural habitats and of wild
fauna and flora aims to contribute to biodiversity through the conservation of natural habitats
and of wild fauna and flora in the European territory of the Member States to which the Treaty
applies. The measures taken under this Directive aim at maintaining or restoring, in a favourable
conservation status, natural habitats and species of wild fauna and flora of community interest.
Knowing the information on the actual status of conservation of species of community
interest and their distribution, allows the elaboration of conservation strategies according to the
European legislation.
This paper intends to be a contribution to the knowledge of the chorology of the plants
species of community interest.
The patrimony of the Department of Natural Sciences within the Mureş County Museum
includes numerous collections, with a great scientific and documentary value. The botanical
collection of the museum includes about 20,000 pieces, coming from field research, donations
and purchases.
This collection consists of over 15,000 herbarium sheets comprising spontaneous
and cultivated plants, seeds, fruits and woody essences. Among these are rare species, relict
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species, endemic species and monuments of nature mentioned on national and international
red lists.
The scientific value of this collection lies in the fact that there are herbarium sheets of rare
species or species collected in the areas where the species have disappeared, as well as that famous
botanists have gathered them.
The geographical area of collection was predominantly the territory of our country, but
there are also herbarium sheets with plants collected from different countries in Europe.
Because the age and variety of the species present in the Museum’s herbarium, this is a
documentary base of remarkable scientific value.
In this study, we propose the analysis of the species of community interest present in the
collection of the Natural Sciences Department of the Mureş County Museum.

Materials and methods
A number of 74 herbarium sheets were processed. For each taxa, the systemic classification in order and family was specified, and within the families, the plants were inventoried in the
systematic order of genres and species [10].
The plant nomenclature has been revised in accordance with the International Code of
Botanical Nomenclature [5], Flora Europaea [11, 12], Ciocârlan V. [3], Sârbu & al. [10].
For each species were mentioned: the date and place of collection, the name of the
collector and the person who determined the plant as well as the sozological category. Also
mentioned in parenthesis the inventory number of the herbarium sheets as they are recorded in
“Inventory registries High plants” (I, II and III) of the Natural Sciences Department.
In determining the endangered, rare or vulnerable species, the National Red Lists [7],
Red book of vascular plants of Romania [4] were consulted, as well as the latest version of the
sozological categories published in the European red list of vascular plants [1]. We also took into
account The critical list of vascular plants in Romania [8] and the Carpathian list of endangered
species [13].

Results and discussions
A number of 74 herbarium sheets were processed, with 21 species of plants of community interest belonging to 15 families.
There are remarkable herbarium sheets dating back to 1890, 1923, 1925 and 1936. The
age of the specimens provides information on the spreading area of the species in Romania at
the time of collection, also allows determining the evolution of this area. The geographical area
of collection is predominantly in Mureş County (37 sheets); there are also herbarium sheets with
specimens collected from other 10 counties of the country.
LYCOPODIALES
LYCOPODIACEAE
Huperzia selago (L.) Schrank et Martins (Lycopodium selago L.) (Ann. Vb, Habitat
Directive)
Natura 2000 code: 5189
Ch, Cosm., 2n= 68, 88, 264, P, L4T3U6R3N5, Vaccinio-Piceetea, Pino-Quercion.
This species grows sporadically on the spruce belt, in grassy, wet places, forests, hedges
and peatlands [9, 10].
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– 1940.06, jud. CS, Semenic, Kyri Maria Margareta, B, (7997)
– 1995.04.08, jud. MS, Răstolița, Podirei, on forest edge, Silvia Oroian, B, (8177)
– 1981.07.28, Distr. Bihor, in the forest near Leşu resort, I. Gergely, B, (9596)
Lycopodium clavatum L. (Ann. Vb, Habitat Directive)
Natura 2000 code: 5105
Ch, Cosm, 2n=68, P, L8T4U4R2N2, Vaccinio-Genistetalia, Piceetalia excelsae.
It can be sporadically found in bushes, forest edges, meadows, on the oak belt – the
spruce belt [9, 10].
– 1940.06, jud. CS, Semenic, Kyri Maria Margareta, B, (7994)
– 1959.06.15, jud. HR, Tulgheş Pântec, Ion Patachi, B, (7995)
– 1936.04.14, jud. MS, Săcădat, B, (7996)
– 1981.07.27, Distr. Bihor, grasslands near Remeți, I. Gergely, B, (9597)
– 1923.08.02, jud. MS, V. Gurghiului at Lăpuşna, I. Grințescu, B, (9775)
Lycopodium complanatum L. (Ann. Vb, Habitat Directive)
Natura 2000 code: 5184
Ch, Circ., 2n=46, P, L6T4U4R1N2, Dicrano-Pinion, Piceetalia excelsae.
Sozological category: R [7]
Sporadic spread in forests and hedgerows on the beech belt – the spruce belt; relict species
in the Romanian flora [9, 10].
– 1959.08.17, jud. HR, Bilbor, Ion Patachi, B, (7998)
– 1995.07.10, jud. MS, Răstolița, Silvia Oroian, B, (8173)
Lycopodium annotinum L. (Ann. Vb, Habitat Directive)
Natura 2000 code: 5104
Ch, Circ., 2n=68, P, L3T4U6R3N3, Piceetalia excelsae, Vaccinio-Piceetea.
This species can be met sporadically in wet places, marshes, hedges, forests and peatlands
of the beech belt – the spruce belt [9, 10].
– 1991.06.15, jud. VL, Valea Latoriței, Piatra Tinovului, Silvia Oroian, B, (7999)
– 1994.06.15, jud. MS, Neagra, spruce forest, Silvia Oroian, B, (8174)
– 1995.07.10, jud. MS, Răstolița, Silvia Oroian, B, (8175)
– 1995.07.28, jud. MS, Răstolița, Silvia Oroian, B, (8176)
– 1981.07.08, Distr. Cluj, in the forest of Văii Sebişelului, near Floroiu, I. Gergely, B,
(9626)
– 1923.08.02, jud. MS, V. Gurghiului at Lăpuşna, I. Grințescu, B, (9774)
Lycopodium alpinum L. (Ann. Vb, Habitat Directive)
Natura 2000 code: 5183
Ch, Circ. arct.-alp., 2n=46, 48–50, P, L8T2U5R2N2, Potentillo ternatae-Nardion, Piceetalia
excelsae.
Sozological category: R [7].
This species can be found on grasslands and hedges of spruce belt – juniper’s belt [9, 10].
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– 1980.09.15, Mt. Făgăraş, Valea Bîlii, I. Gergely, B, (8954)
– 1923.07.01, Mt. Țibleş, altitude 1840 m, E. I. Nyárády and Gh. Bujoreanu, B, (9773)
RANUNCULALES
RANUNCULACEAE
Pulsatilla grandis Wender. (Pulsatilla vulgaris Mill. ssp. grandis (Wender) Zämelis)
(Ann. IIb, IVb, Habitat Directive)
Natura 2000 code: 2093
H, Centr. eur./End.eur., 2n=32, L9T6U3R7N1, Festucetalia valesiacae.
Sozological category: LC [1], CR [4], R [7], NT [8]
Sporadic spread on sunny grassy slopes, in steppic grasslands, sunny pastures, on calcareous soils, especially in the forest-steppe area [9, 10].
– 1960.09.02, jud. MS, Săbed, natural reserve, Ion Patachi, B, (8116)
– 1908.03.09, jud. MS, Tg-Mureş, Bitai Arpad, B, (8117)
– 1890, jud. CJ, Baciu, dr. Odor, B, (4800)
FABALES
FABACEAE
Astragalus peterfii Jáv. (Ann. IIb, IVb, Habitat Directive)
Natura 2000 code: 2132
H, End. Romanian Flora (Transylvania), 2n=64, P, L8T6U4R7, Festuco-Brometea, Stipion
lessingianae.
Sozological category: DD [1], CR [4], endemic species E/R [7], EN [8], VU [13].
Rare species that occur in grasslands, steep slopes on clayey soils. [10]
– 1973.06.13, Jud.CJ, near Suatu, I. Gergely, B, (8792)
– 1938.06.19, jud. CJ, Suatu, natural reserve, E. I. Nyárády, S, (978)
SAXIFRAGALES
SAXIFRAGACEAE
Saxifraga hirculus L. (Saxifraga hirculus L. f. major Engl. et Irm.) (Ann. Vb, Habitat
Directive)
Natura 2000 code: 1528
H, Circ. bor. (at the southern boundary of the world areal), 2n=32, P, L6T4U9R4,
Eriophorion gracilis, Caricion lasiocarpae.
Glacial relic species in Romanian flora, mentioned by moss eutrophic marshes, in waters
with good oxygenation, in mountainous regions. [9, 10]
– 1925.07.13, Distr. Odorhei, Mt. Harghita, altitude 790–800 m, E. I. Nyárády, B,
(9686)
– 1925.08.16, Distr. Ciuc, near Sâncrăieni, I. Bányai et E. I. Nyárády, B, (9687)
NEPENTHALES
DROSERACEAE
Aldrovanda vesiculosa L. (Ann. IIb, IVb, Habitat Directive).
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Natura 2000 code: 1516
Hd, Cosm, 2n=48, L8T7U12R7; Lemnion, Hydrocharition.
Sozological category: EN [1, 7, 8], CR [4]
Carnivorous, perennial, aquatic plant. It is rare in stagnant waters, with a little sloppy
bottom, in the plain and hilly area. [9, 10]
– 1923.07.17, Jud.TL, near Sulina, „Gârla Porcului“, Al. Borza, E. I. Nyárády, B, (9678)
– Nagy Ödön, B, (4593)
ARALIALES
APIACEAE
Angelica palustris (Besser) Hoffm. (Ann. IIb, IVb, Habitat Directive).
Natura 2000 code: 1617
Ht-H, Euro-siberian, 2n=22, L7T5U8RxNx; Alnetea glutinosae, Molinion.
Sozological category: DD [1], CR [4], V/R [7], VU [8, 13]
This plant is a biennial or perennial species that prefers moist soils rich in nitrogen. It is
a relict species in eutrophic wetlands. [4]
Angelica palustris can be found in meadows and wet meadows, wetlands, thickets,
eutrophic bogs and at the edges of humid forests. The species is rare in the hornbeam and spruce
belts (boreal). [9, 10]
– 2000.05.02, jud. MS, Reghin, Mihaela Sămărghițan, B, (11233)
– 2000.05.02, jud. MS, Reghin, Mihaela Sămărghițan, B, (11359)
Ferula sadleriana Ldb. (Ann. IIb, IVb, Habitat Directive)
Natura 2000 code: 2170*
H, Daco-Pan., 2n=22, Seslerio-Festucion pallentis, Aceri-Quercion.
Sozological category: EN [1], V/R [7], VU [8], VU [13].
Rare species found on the beech-oak belt, on the sunny, rocky hills. [9, 10]
– 1973.09.25, jud. CJ, near Cheile Turzii, I. Gergely, B, (9350)
CAPPARALES
BRASSICACEAE
Crambe tataria Sebeok (Ann. IIb, IVb, Habitat Directive)
Natura 2000 code: 4091
H, Pont.-pan., 2n=30, D, L9T6U3R7N3, Stipion lessingianae, Agropyro-Kochion, Festucion
valesiacae.
Sozological category: LC [1], V/R [7], VU [13].
This species is sporadic in the plain and hilly area, growing on poor humus soil. Grows
on grasslands, eroded slopes, sunny hillsides, in forest steppe and oak belt. [9, 10]
– 1983, jud. MS, Zau de Câmpie Konya I., B, (5511)
– 1973.05.09, jud. MS, Zau de Câmpie, Konya I., Silvia Oroian, B, (7748)
– 1991.04.30, jud. MS, Zau de Câmpie, Silvia Oroian, B, (7741)
– 1991.04.30, jud. MS, Zau de Câmpie, Silvia Oroian, B, (7749)
– 1973.05.09, jud. MS, Zau de Câmpie, Konya I., B, (5763)
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OLEALES
OLEACEAE
Syringa josikaea J. Jacq. ex Rchb.fil. (Ann. IIb, IVb, Habitat Directive)
Natura 2000 code: 2186
Ph, End. Carp., 2n=26, D, L6T5U5R4, Alnion incanae.
Sozological category: DD [1], LR [4], sub-endemic species V/R [7], VU [8]
The species is rare, grows in the valleys of the beech belt, on the cliffs and in the hedges.
[9, 10]
– 1977.06.11, jud.BH, Valea Iadului at Dl. Mare, I. Gergely, B, (9577)
– 1939.06.03, jud. MS, Târgu-Mureş, Corunca Park, cultivated, 340 m altit., Nagy
Ödön, B, (653)
– 1936.06.03., jud. MS, Tg-Mureş, Corunca Park, Nagy Ödön, B, cultivated, (652)
– 1936.06.03, jud. MS, Tg-Mureş Corunca Park, Nagy Ödön, B, cultivated, (653)
– 1947.06, jud. BH, Valea Iadului, Kyri Maria Margareta, B, (7873)
BORAGINALES
BORAGINACEAE
Echium maculatum L. (Echium russicum J. F. Gmel.) (Ann. IIb, IVb, Habitat Directive)
Natura 2000 code: 4067
T-Ht, Pont.-pan., 2n=24, P, L8T7U3R7N3, Festucion valesiacae, Jurineo-Euphorbinenion.
Sozological category: LC [1], VU [8]
The species occur relatively frequently, through grasslands and hedges, from the plain to
the oak belt. The species is found in xerophylous-mesoxerophylous steppic grasslands, (Festucion
valesiacae, Stipion lessingianae), well preserved; does not resist to overgrazing. [9, 10]
– 1984.06.04, jud. MS, Herepea, com. Crăieşti, Silvia Oroian, B, (5512)
– 1973.05.09, jud. MS, Zau de Câmpie, Konya I., B, (5777)
– 1946.06., jud. CJ, Fânațele Clujului, Kyri Maria Margareta, B, (7812)
– 1939.06.01, jud. MS, Târgu-Mureş Mureş riverside 310 m altitude, Nagy Ödön, B,
(373)
– 1941.06.04, jud. MS, Târgu-Mureş, Nagy Ödön, B, (374)
– 1946.05.26, jud. MS, Târgu-Mureş, Budiu, Nagy Ödön, B, (375)
LAMIALES
LAMIACEAE
Dracocephalum austriacum L. (Ann. IIb, IVb, Habitat Directive)
Natura 2000 code: 1689
Ch, Centr. şi est eur.-nord. est anat.-cauc., 2n=14, D, L7T5U2R6, Seslerion-Festucion
pallentis, Festucetalia valesiacae.
Sozological category: DD [1], CR [4], R [7], NT [13]
The species grows on the hillside belt, on the rocky cliffs, in stony and limestone places.
[9, 10]
– 1960.07.07, jud. AB, Rimetea, „Tilalmaş“, I. Gergely, B, (8676)
– 1965.05.25, jud. BV, Braşov, „Ştejărişul Mic“, I. Gergely, B, (8677)
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ASTERALES
ASTERACEAE
Arnica montana L. (Ann. Vb, Habitat Directive)
Natura 2000 code: 1762
H, Eur. (mont.), 2n=38, D, L8T4U5R4N2, Potentillo ternatae-Nardion, Triseto-Polygonion
bistortae, Cynosurion.
Sozological category: LC [1], EN [7]
The species prefers moderately acidic soils poor in nutrients (oligotrophic). Typical habitats, for this species are mountain meadows generally used in a mixed system (mowing and
grazing). Can found this species also in the squat bushes at the edge of peatlands. The vertical
distribution of the species stretches from the montane level to the subalpine level and rarely in
alpine level. [9, 10]
– 1965.06.16, jud. AB, Valea Runcului, I. Hodişan, B, (9513)
– 1974.07.18, jud. CJ, near Floroiu, I. Gergely, B, (9605)
– 1955.06.10, jud. BH, Stâna de Vale, B, (9242)
– 1958.06.30, Mt. Rarău, I. Hodişan, M, (9490)
LILIALES
LILIACEAE
Ruscus aculeatus L. (Ann. Vb, Habitat Directive)
Natura 2000 code: 1849
G, Pont.-medit., 2n=40, P, L6T8U3R8, Orno-Cotinetalia, Symphyto-Fagion, QuercoFagetea, Quercion frainetto.
Sozological category: LC [1], R [7], VU [8]
Sporadic in the forest steppe area – beech belt, through bushes, forest fringes, forests.
This is a species protected as a monument of nature. [9, 10]
– 1923.05.28, jud. CS, Cerna Valley, Băile Herculane, Al. Borza, Gh. Bujoreanu, E. Pop,
B, (9825)
– 1958.10.11, distr.MH, near Orşova, I. Hodişan, B, (9451)
– 1958.10.11, Banat, distr. MH, near Orşova, I. Hodişan, B, (9451)
ASPARAGALES
AMARYLLIDACEAE
Galanthus nivalis L. (Ann. Vb, Habitat Directive)
Natura 2000 code: 1866
G, Centr. eur.-submedit., 2n=24, D, L5TxUxRxN7, Fagetalia.
Sozological category: NT [1], NT [7]
Snowdrop is a mesophilic species that prefers moist, sandy, loamy, moderately acidic
soils. This species can be found from lowlands to alpine areas, through forests, glades, thickets
and meadows. It occurs frequently in deciduous forests or occasionally in coniferous forests,
meadows, pastures, thickets, or near watercourses. In Romania, except Dobrogea this plant is
widespread [6, 9, 10].
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– 1981.04.23, jud. MS, Săbed, Lechinței forest, Szombath Zoltan, Silvia Oroian, B,
(5640)
– 1981.05.04, jud. MS, Zau de Câmpie, Eftenie Ioan, Silvia Oroian, B, (5665)
– 1959.03.15, jud. MS, Săbed, Ion Patachi, B, (7541)
– 1923.04.01, jud. AB, Distr. Târnava Mică, Blaj, altitude 380 m, I. Pop, B, (9668)
– 1940.04.09, jud. MS, Târgu-Mureş, Mureşeni forest, 340 m altitude, Nagy Ödön, B,
(299)
– 1948.01.28, jud. MS, Corunca, Nagy Ödön, B, (298)
– 1942.03.29, jud. MS, Târgu-Mureş, Nagy Ödön, B, (300)
– 1939.04.02, jud. MS, Târgu-Mureş, Platoul Corneşti, altitude 380 m, Nagy Ödön, B,
(301)
– 1938.05.05, jud. MS, Târgu-Mureş 380 m altitude, Nagy Ödön, B, (302)
– 1995.03.19, jud. MS, Andreneasa, Silvia Oroian, B, (11303)
IRIDALES
IRIDACEAE
Iris aphylla L. (Iris aphylla L. ssp. hungarica Waldst. et. Kit.) (Ann. IIb, IVb, Habitat
Directive)
Natura 2000 code: 4097
G, Cont. eur., 2n=24, 40, 48, D-P, L8T6U3R7N7, Festucion valesiacae, Festucetalia valesiacae, Aceri-Quercion, Geranion sanguinei.
Sozological category: DD [1], NT [13]
It meets from the steppe to the lower mountain belt, sporadic through dry grasslands and
cliffs. [6, 9, 10]
– 1936.04.23, jud. MS, Săcădat, Ion Patachi, B, (7526)
– 1964.06.10, jud. AB, Valea Feneşului on Corabia, I. Hodişan, M, (9523)
– 1942.08.10, Suhardu Mic, Nagy Ödön, M, (4011)
– 1994.05.18, jud. MS, Stânceni, Mt. Leu, Silvia Oroian, B
– 1995.08.08, jud. MS, Stânceni, Mt. Leu, Silvia Oroian, B
ORCHIDALES
ORCHIDACEAE
Cypripedium calceolus L. (Ann. IIb, IVb, Habitat Directive)
Natura 2000 code: 1902
G, Euras/Species protected as monument of nature, 2n=20, D, L5TxU4R6Nx,
Querco-Fagetea.
Sozological category: NT [1], V/R [7]
The species is sporadically encountered from the hillside to the spruce belt, through
forests and forest edges, usually on calcareous soils. [9, 10]
– 1891, jud. CJ, Căpuşu Mic, Dr. Odor, B, (4768)
– 1972.06.14, jud. MS, Orşova, Seci, Sarkany Andrei, B, (12584)
– 1972.05, jud. MS, Orşova, Seci, Sarkany Andrei, B, (12585)
Liparis loeselii (L.) L. C. Rch. (Ann. IIb, IVb, Habitat Directive)
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Natura 2000 code: 1903
G, Circ. bor., 2n=32, P, L8T5U9R6N2, Caricion davallianae, car. Sphagnetalia magellanici.
Sozological category: NT [1], CR [4], R [7]
The species is sporadically encountered from the oak forests to the spruce belt, in marshes
and eutrophic peat bogs rich in calcium, on black humus – peat soil and wet meadows [9, 10]
– Jud. SB, Sibiu, Dr. Odor, B, (4745)

Abreviations:
B – good state of preservation, M – average state of preservation, S – satisfactory state of
preservation.

Conclusions
Seventy-four herbarium sheets were processed, with 21 species of plants of community
interest belonging to 15 families being identified.
The oldest sheets date back to 1890, 1923, 1925–1936 and belong to the collection of
Dr. Odor, part of the Nagy Ödön collection and Flora Romaniae Exsiccata collection purchased
from the “Al. Borza” Botanical Garden, Cluj-Napoca. The age of the specimens provides information on the species spreading area in Romania at the time of collection and allows determining the evolution this area.
This way the paper is a contribution to a better knowledge of the chorology of some plant
species of community interest.
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SPECII DE PLANTE DE INTERES COMUNITAR IDENTIFICATE ÎN COLECŢIILE
MUZEULUI JUDEŢEAN MUREŞ, SECŢIA DE ŞTIINŢELE NATURII
(Rezumat)
Lucrarea prezintă speciile de interes comunitar conservate în colecţia de plante a Muzeului Judeţean
Mureş. Au fost prelucrate 74 coli de herbar cu plante aparţinând acestei categorii.
În urma cercetării colecţiei botanice a Secţiei de Ştiinţele Naturii a fost identificat un număr de 21 de
specii de interes comunitar, aparținând la 18 genuri.
Pentru fiecare specie se precizează: data şi locul colectării, numele celui care a făcut colectarea şi al celui
care a determinat planta, precum şi categoria sozologică. În paranteze sunt menţionate şi numerele de inventar sub
care colile de ierbar figurează în registrele de inventar Plante Superioare (I, II şi III) ale Secţiei de Ştiinţele Naturii.
Speciile din colecţie provin din flora spontană a României.
Cele mai vechi exemplare aparțin colecției dr. Odor, parte a colecției Nagy Ödön şi colecției Flora Romaniae
Exsiccata achiziționată de la Grădina Botanică „Al. Borza“ din Cluj-Napoca, coli datând din anii 1890–1936.
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MICROORGANISMS AFFECTING PIEZOMETRIC
INSTALLATION OF HYDRO TECHNICAL CONSTRUCTIONS:
A CASE STUDY – DRIDU DAM (IALOMIȚA RIVER)
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Abstract: The major goal of the present work was oriented to describe a feasible action
in order to remove the presence of some microbial contamination on the piezometric installation from hydro energetic construction of Dridu Dam. The main results revealed the presence
of several types of microorganisms in the investigated area (ferobacteria, heterotrophic bacteria,
coliforms and fungi). These microorganisms appear to be involved in some biodeterioration
processes observed mainly inside the gallery of the hydro energetic construction. At the surface
of the damp, the presence of various lithophilic species of lichens and moss was recorded but
their growth could be considered a normal one if taken into account the condition of humidity
and high intensity of solar light. At the gallery level, where the temperature is constant over the
year (around 100C) and pH values between 7 and 10, it was observed an abundant biological
product represented mainly by ferobacteria (Leptotrix sp). Also, the presence of fungi belonging to the genera Penicillium, Aspergillus and Cladosporium was observed. On the other hand, a
huge number of heterotrophic bacteria was determined, namely 9.3x104 colony forming units.
Considering the diversity of microorganisms identified in the investigated sites, the adequate
methodologies for hygiene and treatment of piezometric installation were proposed.
Keywords: Dridu Dam; piezometer; alkali-aggregate; dam microorganisms
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Introduction
The Dridu Dam is located on the Ialomiţa Valley, in the western part of Urziceni city
and in the north of the Moesic Platform. The area is an active geodynamic zone that is defined
by the presence of the dam in the northeastern compartment of the Intra-Moesic fault, at a
distance of about 5–7 km and surrounded in the north at about 20 km by the Bărăitaru fault.
The composite character and the vertical movements of the Intra-Moesic active fault led to
the descent of Neogen’s base with about 600 m in the north-west and a level in the Upper
Pliocene of about 200 m (Polonic et al., 2005). This fault is also characterized by senescent
transcendent movements, similar to the mechanism in the outbreak of the Plopeni earthquake
of February 8, 1975, which had a magnitude of 4.6 (Cornea and Polonic, 1979). Thus, the
hydrodynamic construction of Dridu is located in an area characterized by recent positive crust
motions of +1 mm/year (Polonic et al., 2005). According to the literature data, in relation to
the seismic zoning standard (SR 11100 / 1–1993 MSK), the Dridu Dam is located in a seismic
zone I = 8, belonging to C area in terms of the coefficient Ks = 0.20 (Polonic et al., 2005).
M A R I S I A, XXXVII, p. 37–48
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Dridu accumulation (Ialomița River) has a projected capacity of 45 million cubic meters and
is located 700 m upstream of the confluence with the Prahova River. It is made up of a front
dam and a ditch, large water drain, industrial water inlet, large drainage channel, drainage
system, shore defense and power plant (Revista Construcţiilor, 2013). Construction works
for the accumulation were started in 1977 and in 1986 the dam was put into use at half of its
capacity. In 1988 the hydro-technical construction was put into use at full capacity. According
to literature data (Neculau et al., 2016), the Dridu reservoir is located at 70 m altitude, has an
area of 9.96 km2 and a total flood volume of 60 million cubic meters. The average depth of the
lake is estimated at about 6 m and the evaporation rate is 10% (Neculau et al., 2016). On the
concrete walls of the dam gallery can be seen numerous infiltrations with a product which can
be considered as a consequence of the reaction of aggregated alkali (Fig. 1 a, b, c), phenomenon
mentioned in the literature (Voinitchi et al., 2008). The product is whitish, forms a cave-like
appearance with a thick crust somewhere or small-sized (10–20 cm) formations of the stalactites, suggesting the mobilization of calcium or various minerals in the concrete, most probably
iron compounds.
The present paper deals with the analysis of microorganisms presented in the piezometer
installations and surrounding areas in dam gallery and proposes some measures for hygiene and
sanitation of the affected structures of the Dridu dam.

Materials and methods
Frequency and sampling locations
During the course of the investigations, several samples were taken from the dam galley
in December (sampling by the staff of the dam), February and May 2017, from the external
collector channel in May 2017 and the infiltrated water outlet valve from the reservoir in May
2017. Aspects of the sampling points, as well as the overall image of the area adjacent to the dam,
can be found in the pictures below (Figure 1).
Microscopic analysis
Microscopic analysis was performed by planktonic inversion microscopy using a Zeiss
Axiovert microscope with 40x lenses without staining. Also, a series of microscopic analyzes
(smear visualization, Gram staining) were performed by optical microscopy using a Zeiss AxioScope A1.

(a)

(b)
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(d)

(e)

Fig. 1: The appearance of the spaces from which the samples (a – d) were
taken and the surrounding area adjacent to the dam (e)

Microbiological investigations
For microbiological investigations, serial dilutions were made which were inoculated on
specific media: gelose, Winogradsky, YGC, Potato medium, Levine medium. The viable and
cultivable microbial cells from water samples were determined by c.f.u. counting as detailed in
our previous works (Cojoc et al., 2013; Neagu et al., 2014; Păcăşilă et al., 2014). To determine
the number of colony forming units (c.f.u.), serial dilutions of samples were prepared into sterile
distilled water. One millilitre from each sample and dilution was inoculated in drops onto Petri
dishes and then molten agar medium was poured over it. The samples were inoculated in duplicate on different culture media. Samples were incubated at appropriate temperatures and the
results were interpreted after 24 hours, 48 hours and 5 days respectively, according to the used
medium.
Chemical composition
The chemical composition of the samples was analyzed using the X-Ray Supermini
Fluorescence Spectrometer (Rigaku Corporation, Japan) by the semi-quantitative element analysis method, in the helium atmosphere, according to the manufacturer’s instructions. An aliquot
of 10 mL of the sample was used to perform the assays (Neagu et al., 2014). The chemical
elements content was expressed as a percentage of the mass (of the quantity of sample analyzed).
Extracellular enzymatic activities
The ability of the microorganisms presents in the investigated samples to degrade
certain macromolecular substances was evidenced by the analysis of extracellular enzymes α and
β-glucosidase, alkaline phosphatase and aminopeptidase. In the first three cases, para-nitrophenol
was used as the substrate and in the latter case para-nitroaniline. The protocol has been described
in previous papers (Păceşilă et al., 2014).

Results and discussions
In the samples taken from the dam’s gallery in December 2016, February and May
2017, a well-developed filamentous bacteria community belonging to the Sphaerotilus/Leptothrix
bacteria group was found (Figure 2).
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Fig. 2: Microscopic aspects of the dominant species (Leptothrix sp.) from the taken samples

Apart from this dominant group, heterotrophic bacteria (9x104 c.f.u. mL–1 in May
and 134 x104 c.f.u. mL–1 in February), total coliforms (2x103 c.f.u mL–1 in May and 2x102
in February), fungi and ferobacteria (2.8x102 c.f.u. mL–1 in May and 1.9x102 c.f.u. mL–1 in
February) were identified. The average values of these categories of microorganisms are presented
in Table 1 and the appearance of the microbial cultures can be seen in Figure 3. Compared with
the samples analyzed in February those observed in May showed a better development of many
fungal genera, the most predominant being: Aspergillus, Penicillium and Cladosporium (Figure 3).

(a)

(c)

(b)

(d)
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(f )

(g)

(i)

(h)

(j)

Fig. 3: Microscopic aspects of ferobacteria (a, b, c), fungi (d, e, f, g)
heterotrophic bacteria (h, i) and total coliforms (j)

Also as a general rule the average number of other microorganisms decreased in the
samples taken in May if compared with samples from February (Table 1), excepting in the case
of ferobacteria and heterotrophic bacteria. Also, these data are supported by the trend of the
extracellular enzymatic activities (Figure 4). The results should be correlated with the removal of
the biologic product developed in the dam’s gallery by human intervention. This intervention
conducted to the lowering of the density of heterotrophic and coliform bacteria, but seems to be
favorable for the growth of ferobacteria, involved in the deterioration of the iron components of
the hydro energetic construction.
Microorganisms using iron (ferobacteria) oxidize ferrous form (Fe2+) to ferric form (Fe3+).
They constitute a relatively little studied physiological group, systematic heterogeneous, discovered by Winogradski in 1888 and can be classified into two categories, namely filamentous ferobacteria and non-filamentous ferobacteria. The filamentous ones are multicellular and form long
trichomes surrounded by an organic, mucilaginous sheath impregnated with ferric hydroxide or
tetravalent manganese hydroxide [MnO(OH)2]. Trichomes can give false ramifications (some
cells divide in lateral direction and form a new trichome on the old one). The most known are:
Sphaerotilus natans, which deposits iron as hydroxide by a non-specific mechanism and does
not deposit manganese, Leptothrix sp. which possesses a sheathing sheath and an organic matrix
formed of polymers in which iron and manganese can be impregnated, the latter being also
associated with the outer membrane (Leptothrix discophora). These bacteria can grow abundantly
and can block water pipes, drainage channels, irrigation systems (Ford, 1978). They can also
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Fig. 4: Extracellular enzymatic activities (mean values) of samples taken from the dam gallery: α
Glc = α-glucosidase; Β Glc = β-glucosidase; AP = alkaline phosphatase; AMP = aminopeptidase.
Substrate used: p-nitrophenol (α Glc; β Glc and AP); P-nitroaniline (AMP)

be found in drinking water sources, wells and may be involved in water quality deterioration.
Non-filamentous ferobacteria belonging to Gallionella and Ferobacillus genera oxidize Fe2+ to
form Fe(OH)3. Ferric hydroxide resulting from the activity of microorganisms is insoluble in
water and colors the waters in orange. Ferobacteria are very important for the biogeochemical
cycles because they participate in the formation of iron deposits (due to intense multiplication), sustain the biogeochemical circuit of iron in the nature and degrade the wastes containing
compounds of this metal. From the public health risk point of view, although ferobacteria can
alter the organoleptic qualities of water (taste, odor, physical appearance), there is no risk to
the human health associated with these microorganisms. Also, the presence of iron in drinking
water has no health effects. In terms of manganese content, high concentrations (0.84 mg/L) of
this metal can lead to some illness conditions (WD-DWGB–3–21, Concord, New Hampshire,
U.S.A.)
Table 1: Mean values of the microorganisms density determined in the
investigated samples. c.f.u. = Colony forming units / ml; + = Present;
Microorganisms group
Total coliforms
Heterotrophic bacteria
Fungi
Ferobacteria

December 2016 – February 2017
2x102 c.f.u.
134 x104 c.f.u.
+
1.9x102 c.f.u.

May 2017
2x103 c.f.u.
9.3x104 c.f.u.
++
2.8x102 c.f.u.

A well-developed phytoplankton community, consisting of algae belonging to the
group Bacillariophyceae and Xantophyceae, is visualized in the sample collected from the external
collector channel. The identified species are shown in figure 5.
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Synedra ulna and Aulacoseira granulata

Synedra ulna and Nitzschia sp.

Surirella ovalis

Gyrosigma acuminatum

Rhopalodia gibba

Synedra ulna

Tribonema utriculosum – Xantophyceae
Fig. 5: Species of algae identified in the analyzed samples

The analysis of extracellular enzymatic activities involved in the degradation of some polymeric substances revealed a decrease in their average values depending on the time of sampling
in the Dridu dam gallery (Figure 4). Thus, the highest enzymatic activity values were recorded
for the samples taken in December, followed by a significant drop for the February sampling
campaign (over 50% of the value), which was broadly maintained for the sampling session in
May, with the exception of the aminopeptidase enzyme which showed very poor growth (Figure
43
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4). This aspect, which appears to be contrary to the normal evolution of biological activity
according to the seasonal dynamics, can be attributed to the intervention of the human factor
that has removed a significant amount of the biological mass present in the dam’s gallery. The
appearance of physical removal was visually observed by the staff who took the samples both in
February 2017 and in May 2017.
The analysis of the chemical composition of the four samples taken in May revealed the
grouping of chemical elements identified in three categories, namely chemical elements found
in all analyzed samples, chemical elements frequently encountered in the analyzed samples and
sporadic elements in the analyzed samples. A similar grouping could also be made for the samples
taken in February. The difference between the samples collected in the two months is represented
by the presence of strontium in smaller quantities in the samples from May. Also, manganese was
detected only in the samples taken from the dam gallery. This, together with the other observations, may support the assumption that the predominant ferobacteria (Leptothrix sp.) does not
originate from the Ialomiţa river stream but has been introduced into the dam’s barrage and the
structure of the dam either by human or animal (rodent) or insects that entered the gallery.
The main characteristic of the chemical composition is the presence of calcium (as a
result of the reaction of aggregated alkali observed especially in the dam), as well as of iron and
manganese (due to the action of ferobacteria noted both in the vault gallery and in the area of
piezometers and associated collector channels).
The data are centralized in Tables no. 2, 3 and 4. It can be seen that the common elements
of all the samples are silicon, calcium, iron, aluminum, potassium and chlorine, and among the
elements commonly found in samples taken in May, the presence of manganese in larger quantities is noticeable.
Table 2: Chemical elements found in all samples analyzed in
May; Composition in mass percent (mass%); The bold number
is representing high values of identified elements
mass%

Al2O3
SiO2
Cl
K 2O
CaO
Fe2O3

Sample 1
External collector channel (right
upstream)
5.68
39.37
0.67
5.73
18.65
16.33

Sample 2
Sample 3
Exit infiltration outlet
Gallery of the dam –
from the outer ditch (right
piezometer
upstream)
7.63
1.82
35.49
5.61
9.45
0.6
5.84
1.45
19.07
38.07
8.95
29.33

Sample 4
Black deposition in
the dam gallery –
piezometer area
2.57
14.27
0.13
0.62
14.96
11.37

Table 3: Chemical elements frequently encountered in the samples
analyzed in May; Composition in mass percent (mass%); The bold
number is representing high values of identified elements
mass%

ZnO
MnO
P2O5
SO3
La2O3

Sample 1
External collector channel (right
upstream)
0.55
0.66
6.33

Sample 2
Exit infiltration outlet
from the outer ditch
(right upstream)
6.19
44

Sample 3
Sample 4
Gallery of the dam – Black deposition in the
piezometer
dam gallery – piezometer area
0.93
0.32
17.17
47.43
0.76
0.28
2.19
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mass%

SrO
TiO2

Sample 1
External collector channel (right
upstream)
2.2

Sample 2
Exit infiltration outlet
from the outer ditch
(right upstream)
-

Sample 3
Sample 4
Gallery of the dam – Black deposition in the
piezometer
dam gallery – piezometer area
0.88
0.44
0.94

Table 4: Chemical elements sporadically encountered in the samples
analyzed in May; Composition in mass percent (mass%)
mass%

NiO
CuO
Ga2O3
As2O3
SeO2
ReO2
OsO4
GeO2
Ta2O5
MoO3
Ag2O
CdO
Sm2O3
Tb4O7
WO3
PtO2
Bi2O3
Po
MgO

Sample 1
External collector channel (right
upstream)
0.67
0.51
1.40
1.26
-

Sample 2
Exit infiltration outlet
from the outer ditch
(right upstream)
7.37
-

Sample 3
Sample 4
Gallery of the dam – Black deposition in the
piezometer
dam gallery – piezometer area
0.02
0.43
1.04
2.05
0.13
0.93
0.50
1.07
0.29
0.34
0.05
0.39
0.38
0.22

The other elements with high frequency are zinc, titanium, lanthanum, phosphorus and
sulfur.
In the area of the piezometer in the dam’s gallery, there could be mentioned the presence in the black deposition sample (the result of the intensive metabolism of the ferobacteria
cumulated with the chemical corrosion process) of some sporadic elements, strontium and other
radioactive elements such as polonium (Table 5),
Table 5: Mass composition (mass%) of the chemical elements sporadically encountered
in the samples taken from Dridu Dam (1, 2 – samples taken in December 2016, 3 to
7 – samples taken in February 2017 – see also Fig. 6.); The bold number is representing
high values of radioactive polonium element
mass%
NiO
CuO
Ga2O3
As2O3
SeO2
La2O3
ReO2

mass%
0.5508
0.9278

Sample 1
-

Sample 2
1.04
-

Sample 3
0.8018
0.43
2.19
1.388
45

Sample 4
0.2578
0.4401

Sample 5
1.3062
-

Sample 6
-
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mass%
MgO
Ta2O5
MoO3
Ag2O
CdO
Sm2O3
Tb4O7
WO3
PtO2
Bi2O3
Po
Y2O3
BaO
Rb2O
Cr2O3
Er2O3
HfO2
Ir2O3
V2O5

mass%
0.4031
1.4568
-

Sample 1
0.7367
2.9758
-

Sample 2
0.772
2.05
0.114
-

Sample 3
0.22
0.13
0.93
0.50
1.07
0.9579
0.34
0.05
0.39
0.38
0.3208
-

Sample 4
0.5809
0.4105
0.5598
-

Sample 5
1.1991

Sample 6
0.2639
-

On the other hand, the samples taken in December 2016 and February 2017 were also
analyzed for their chemical compositions. The obtained results revealed a high content of iron,
manganese or calcium. The physical appearance of the tested samples can be observed in figure 6.

Fig. 6: The physical appearance of the samples taken from varous point of gallery
of Dridu dam in December 2016 (1 and 2) and February 2017 (3 to 7)

The samples which present various red or brown colors (Figure 6) were characterized by
the high content in iron and the samples with white color have high concentration of calcium
and traces of iron (Table 6). In these samples (1 to 7) the common elements were silicon,
calcium, iron, potassium, chlorine and the radioactive element strontium. The highest value of
this last-mentioned element was observed in the samples taken from dam gallery, close to the
end (bottom) of the gallery and noted in Figure 6 with number three. The sampling area was
characterized by the presence of a white liquid with high density of suspended matter.
Table 6: Mass composition (mass%) of the chemical elements common to samples taken
from Dridu Dam (1, 2 – samples taken in December 2016, 3 to 7 samples taken in
February 2017 – see also Fig. 6.); The bold number is representing high values of identified
elements; The red number revealed high concentration of radioactive element strontium.
mass%
SiO2

Sample 1
2.2328

Sample 2
2.3489

Sample 3
1.541

Sample 4
1.8227
46

Sample 5
27.5887

Sample 6
4.2522

Sample 7
0.2976
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mass%
Cl
K 2O
CaO
Fe2O3
SrO

Sample 1
0.309
0.7584
1.5118
89.0807
1.4671

Sample 2
0.5967
1.2308
13.5919
54.028
1.7782

Sample 3
0.2159
0.6287
86.3243
1.239
5.204

Sample 4
0.3573
0.8787
2.8664
83.9602
1.4061

Sample 5
0.2055
3.7384
31.9661
25.964
1.0068

Sample 6
0.6075
1.5209
4.1489
70.796
1.8614

Sample 7
0.0366
0.1686
97.1813
0.1669
1.6844

As the data from table 7 revealed, the most frequently identified elements in the samples
taken in December and February were represented by the aluminum (common element in May),
phosphorous, sulfur, titanium, manganese, zinc, germanium and dysprosium. The elements
identified sporadically in these samples are showed in Table 5.
Table 7: Mass composition (mass%) of the chemical elements frequently encountered
to samples taken from Dridu Dam (1, 2 – samples taken in December 2016, 3 to 7 –
samples taken in February 2017 – see also Fig. 6); The bold number is representing the
high values of identified elements.
mass%
Al2O3
P2O5
SO3
TiO2
MnO
ZnO
GeO2
Dy2O3

Sample 1
0.332
0.9696
-

Sample 2
7.63
0.6745
0.7329
3.4504
15.3246
6.19
7.37
2.5306

Sample 3
0.3507
0.2499
0.1631
2.9005
0.93
0.2969
-

Sample 4
2.57
0.2685
0.94
1.7085
0.32
0.757
2.5061

Sample 5
4.5095
0.2164
0.2225
1.1079
0.5244
0.7006

Sample 6
1.9368
0.8567
0.657
10.8573
-

Sample 7
0.105
0.0547
0.0409
-

Recommended measures for sanitation of affected structures:
– Periodic removal of the abundant biological material, diluting it with adequate amounts
of water, bringing the solution to acid pH for 48 hours, then neutralizing it before the resulting
water spills;
– Washing the affected areas with adequate quantities of water; the resulting wash water
will be collected, diluted 1/100 L and brought to neutral pH before spilling;
– Treatment with copper salts (in areas where there is no corrosion);
– Ozone and UV B radiation treatment of the affected installations and structures,
alternatively;
– Surveillance of structures both on the surface and in the depth with methods that reveal
deformations or modifications of the concrete composition at certain time intervals;
– Monitoring of the aggregate reaction observed in the dam gallery and the application
of the appropriate technical solutions.

Acknowledgements
This work was part of the project requested by the Administraţia Naţională Apele Române
– Administraţia Bazinală de Apă Buzău – Ialomiţa. The authors express their gratitude to the staff
of the above mentioned authorities and of the Dridu dam. The data are part of the IBB project
no. 113/2017. All the authors of this paper declare no conflicts of interest.

47

Roxana COJOC et alii

REFERENCES
1. Cojoc, R., Enache, M., Codreanu – Bălcescu, D., 2013, Approaching the halophilic bacteria presence as possible indicator of biological dynamics in hypersaline aquatic environments. Drobeta – Seria Ştiinţele Naturii
XXIII: 31–39.
2. Cornea, I., Polonic, G., 1979, Date privind seismicitatea si seismotectonica partii de est a Platformei Moesice, St.
Cerc. Geol. Geofiz. Geogr. 17: 167–176.
3. Ford, H. W., 1978, Fundamental characteristics of slime and ochre clogging in drainage and irrigation systems.
Paper No. 78–2538. Chicago: Winter Meeting American Society of Agricultural Engineers.
4. Neagu, S., Enache, M., Cojoc, R., 2014, Extracellular hydrolytic activities of halophilic microorganisms isolated from Balta Albă salt lake, Rom. Biotechnol. Lett., 19: 8951–8958.
5. Neculau, G., Stan, F.I., Alder, M.J., 2016, The role of evaporation in evaluating the water reserve of Romanian
lakes – a case study, Lucrarile seminarului geografic “Dimitrie Cantemir”, 41: 5–15.
6. Păceşilă, I., Cojoc, R., Enache, M., 2014, Evaluation of Halobacterial Extracellular Hydrolytic Activities in
Several Natural Saline and Hypersaline Lakes from Romania, British Biotechnology Journal 4(5): 541–550.
7. Polonic, G., Zugrăvescu, D., Toma, I., 2005, Dinamica recenta a blocurilor tectonice in zonele de amplasament
al constructiilor hidroenergetice din Romania, St. Cercet. Geofizica, 43: 79–93.
8. Schmidt, B., Sanchez, L.A., Fretschner, T., Kreps, G., Ferrero, M.A., Sineriz, F., Szewzyk, U., 2014, Isolation of
Sphaerotilus-Leptothrix strains from iron bacteria communities in Tierra del Fuego wetlands, FEMS Microbiol
Ecol., 90: 454 – 466.
9. Takeda, I., 2011, Recycling of phosphorus resources in agricultural areas using woody biomass and biogenic iron
oxides, In: Matovic, D., ed., Biomass – detection, production and usage, InTech, Croatia, 425–440.
10. Voinitchi, C.D., Stematiu, D., Voicu, G., Andrei, B., 2008, Alkali-aggregate reaction diagnosys in concrete
structure. A case study – Dridu dam, Romanian J of Mater., 38: 98–103.
11. https://www.des.nh.gov/organization/commissioner/pip/factsheets/dwgb/documents/dwgb–3–21.pdf
(accessed at July 14th, 2017).
12. ***Creşterea siguranţei în exploatare a barajului şi lacului de acumulare Dridu, Judeţul Ialomiţa, 2013, Revista
Construcţiilor, nr. 97: 44.

MICROORGANISME PREZENTE ÎN INSTALAȚIILE PIEZOMETRICE
ALE BARAJULUI DRIDU (RÂUL IALOMIȚA)
(Rezumat)
Scopul principal al prezentei lucrări a fost orientat spre descrierea unei acțiuni fezabile pentru a elimina
prezența unor contaminări microbiene la instalația piezometrică din construcția hidroenergetică a barajului Dridu.
Principalele rezultate au evidențiat prezența mai multor tipuri de microorganisme în zona investigată. Aceste microorganisme par a fi implicate în unele procese de biodeteriorare observate în principal în galeria construcției hidrotehnice. La suprafața barajului s-a înregistrat prezența diferitelor specii litofile de licheni şi muşchi, dar creşterea
lor ar putea fi considerată normală dacă se ține seama de starea umidității şi intensitatea ridicată a luminii solare.
La nivelul galeriei, unde temperatura este considerată constantă pe parcursul anului (aproximativ 10° C) şi valorile
pH-ului între 7 şi 10, se observă un produs biologic abundent reprezentat în principal de ferobacterii din specia
Leptotrix sp. Pe lângă aceste tulpini, s-a observat prezența fungilor aparținând genurilor Penicillium, Aspergillus şi
Cladosporium. Pe de altă parte, un număr mare de bacterii heterotrofe au fost cuantificate, şi anume 9,3x104 unități
formatoare de colonii. Având în vedere complexitatea microorganismelor identificate în situsurile investigate, a
fost propusă o metodologie adecvată pentru igienizarea şi tratarea instalațiilor piezometrice şi a galeriei barajului.
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Şos. Kiseleff, nr. 1, Bucureşti, Sector 1, RO-011341
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Abstract: The paper presents a state of the development of „Grigore Antipa” National
Museum of Natural History’s scientific heritage within 2007–2016. In addition to the patrimony
development through field research (recent collecting) the Museum’s collections have grown
by purchasing a few zoological collections, by transferring some valuable collections from the
Institute of Biology, Bucharest and by donations made by some specialist’ families or by persons
who consider the Museum the best place for storage and preservation. First, the paper deals with
acquisitions, by collection categories and chronologically, then the donations and transfers, by
collections categories and chronologically. Regarding the collections with thousands or tens of
thousands specimens it is mentioned their state till the end of inventory and cataloguing process.
Keywords: collections, acquisitions, donations, transfers, „Grigore Antipa” Museum.

Introduction
The value of museums, the place they occupy in the hierarchy of national and international institutions with the same profile are given primarily by the patrimony they shelter.
„Grigore Antipa” National Museum of Natural History is an institution of science and culture as
old as 183 years and it is privileged to hold important collections gathered along those over 180
years. Currently, the scientific heritage of the Museum is the richest and the most diverse of the
country, consisting of over 1.6 million inventoried specimens represented by invertebrates and
vertebrates (current and fossils) of Romania and important areas of the Earth. The specimens are
organized in zoological collections belonging to the majority of the existing groups of animals, in
paleontological, geological, comparative anatomy, universal ethnographical and anthropological
collections.
Scientific organization, conservation, patrimony development is the result of researcher,
museographer, technician and restorer generations’ work.
The organization, completing and enriching the scientific collections is a complex activity
involving the specimen collection from nature, the precise identification of the species, scrupulous preparation using various techniques, labelling and storage to the vertebrate and invertebrate species.
Natural science collections provide material to intraspecific variability studies and
studies on the habitat of species; faunal diversity is the source of knowledge in some areas, some
M A R I S I A, XXXVII, p. 49–58

Melanya STAN

currently protected areas or major changes after human impact; provide proofs on the knowledge on some rare species state, protected nowadays; type specimens (on which new species
have been described) are required for taxonomic reviews. These collections can be useful not
only for researchers dealing with systematic and faunistic studies but also for other biologists
and representatives of authorities in studying invasive species and global climate change issues.
Corroborating information from collections of natural science with environmental information
using GIS technologies can provide insight into the ecology and evolution of species. The specimens may be used in molecular biology for the estimation of the evolution and distribution of
some species. Current and future generations of specialists have been seeing the past and natural
changes through these collections. It is imperative that these natural science collections to be
preserved, to be accessible for study and presented to current and future generations. „Grigore
Antipa” Museum preserves a part of Romania and the Earth biodiversity, representing the most
important source of information for zoological Romanian research.
In the last ten years the Museum’s heritage was developed by collecting biological materials (compliance with laws on the protection and conservation of species), by buying collections, by transferring collections from the Institute of Biology of Romanian Academy and by the
donations made by persons who considered that the Museum is the best place for storage and
conservation.

Acquisitions
Entomological collections
The largest collection of the Museum is the entomological collection with over 1,115,000
specimens, of which Lepidoptera collections are best represented. During the period 2007–2016
the Lepidoptera collections have developed through the acquisition of three collections.
So, in 2011, with the help of Ministery of Culture and National Patrimony, the Levente
Székely’s collection was bought. The collection includes 25,060 specimens and it is representative for Romanian and European fauna (especially Macrolepidoptera). This collection meets the
standards of preparation, labelling and conservation. Over 25,000 specimens (3339 species)
were ranked (LEPRO2000 – LEPRO5339) and organised in 151 collection drawers. All the
specimens were moved and new labels including the name of species and inventory number
were achived and put into the new drawers. For example, in photo no. 1, it is shown a drawer
of Levente Székely’s collection and in photos no. 2 and no. 3 are presented two drawers after
reorganization and re-housed. Ten paratypes of Rusina ferrosqualida, Simonyi, 1996 Heliophobus
dalmae Simonyi, 2010 (Tukey), Hadula anthracina Hacker, 1996, Bryopolia ronkayorum Hacker
& Kautt, 1996 and Cryphia kautii Hacker, 1996 (India) of this collection were transfer to the
Collection of Lepidoptera type specimens.
In 2014, the Lepidoptera collection made by the late Iuliu Szabó, chemist and amateur
lepidopterologist, was bought from his wife, Mrs Varvara Szabó. Collection counts 28,321
specimens representing almost 40 years of tenacious and passionate labour. Most specimens
come from north-west of Romania, a relatively less studied area from lepidopterological point of
view (Satu Mare, Maramureş, Sălaj and Bihor counties). Also, the collection includes specimens
collected from Bulgaria, Greece, Turkey, Germany and Switzerland and a relatively small number
of specimens of a species spread outside Europe, specimens which were obtained by exchanging
or purchased from insect stock held in Prague, Vienne and Budapest. Iulius Szabó’s collection
is characterized by a variety of species – three quarters of Lepidoptera fauna species found in
our country and fills the gap regarding the butterflies and moth species from the north-west
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Romania, which the Museum Collection is deficient. The study of this collection can provide a
fairly accurate image of the evolution of Lepidoptera fauna in north-western Romania in the last
half of the century. Since 2016, the collection is under reorganization and re-housed in collection drawers, checking and cataloguing by Museum’s specialists.

Photo 1: A drawer of Levente Székely’s Lepidoptera collection
(photo by L. Székely)

Photo 2: The collection drawer after systematically
reorganization and re-housed (photo by I. Iorgu)

Photo 3: The collection drawer after systematically
reorganization and re-housed (photo by I. Iorgu)

In 2016, the largest part of Mihai Peiu’s Lepidoptera collection, of about 9000 specimens, was acquired. This collection provides information on the composition of Lepidoptera
fauna of the central and northern Moldova (including Rarău-Giumalău Mountains) and the
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former island Ada Kaleh – at present, covered by the waters of the Iron Gates reservoir. The
collection will be inventoried and checked in the next few years.
Entomology collections grew through acquisition of two valuable collections by the
number of specimens and diversity of species, in 2016: Carabus Collection (Insecta: Coleoptera:
Carabidae), Romanian fauna (4400 specimens), and world fauna (4500 specimens), made by
Dr. Pompiliu Lie (Lugoj, Timiş County) and Trichoptera Collection (adult specimens, preserved
in alcohol), organised by Dr. Constantin Ciubuc (Sinaia Zoological Research Station).
Pompiliu Lie was a doctor and impassioned researcher of natural sciences. His Romanian
Carabus collection is a standard collection for Banat, but many specimens were collected from
different collecting sites of Transylvania, Bukovina, Oltenia, Muntenia, Dobrogea. World
Carabus collection includes identified specimens, which belong to many species and subspecies
all over the world (result of exchanges with specialists and keen amateurs). So, there are species
and subspecies from Africa, North America, Asia, Europe. World Carabus collection has 14
paratypes (eight subspecies and one species). It is a unique collection in the country, the museum
providing optimal conditions for storage and conservation, and, in the near future, inventory
steps and collection re-organization will follow. Also, we want to edit a catalogue of this collection to make it known around the world.
Trichoptera collection counts over 178,000 specimens, most of them provided from the
collections made during 1986–2016, in various rivers of Romania, covering two thirds of the
country. These specimens belong to 188 species, nine of them being new records in Romanian
fauna and six of them being endemic to Romania’s Carpathian Mountains. During 2017, the
collection will be inventoried and its catalogue will be published, in the Museum’s journal, by
the organizer.
Mineral and Rock collection
Three mineral samples were added to the mineral and rock collection, purchased in
2007, while other 17 minerals were purchased in 2012. First acquisition was represented by
agate (Mogolia), native gold in quartz (Cavnic, Baia Mare) and amethyst geode (Minas Geraes,
Brasil) – two meters high, which is exposed in the Hall of minerals and rocks. In the second stage,
samples of calcites, quartzs, stibines, marcasites, pyrite, barytine, which came from mines of
Maramureș County, were bought.
Mammal collection
In 2011, a wolf skull (Călimani Mountains), two chamois trophies which won gold
medals in Turin, in 1972, and a roe deer trophy (from Ialomița valley hunting) were bought.
Paleontology collection
A horn of steppe bison (Bison priscus) found at a depth of 25–30 m, following excavations
by the river Arges, the Cornetu-Mihăileşti area, was purchased in 2013.
Donations and transfers
Regarding donations and transfers we refer not only to those achieved during 2007–
2016, but also to donations/transfers made before that period, for which the accounting and
inventory was done between 2007–2016.
Mollusca collections
Mollusca collections count over 213,000 specimens. 6,184 molluscs preserved in alcohol
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and 15,319 gastropods and 1,718 bivalves, dried, were inventoried in 2014 and 2016. All specimens were donated and identified up to genus and species level by Dr. Alexandru Gossu. The
specimens come from different Romanian areas and European countries: Austria, Bulgaria,
Georgia, Greece, Italy, The Netherlands, former Czechoslovakia, Spain, Sweden, Ukraine.
Annelida collection
Due to collaboration with Dr.Victor Surugiu (Faculty of Biology, Alexandru Ioan Cuza
University, Iassy), the Annelida collection enriched with 1,094 polychaetes from Romanian and
Bulgarian Black Sea which were donated in 2012, and with other 60 specimens donated in 2016.
Arachnida collections
In 2010, the inventory was completed for a spider collection (Arachnida: Araneae)
which was transferred in 1999 from the Institute of Biology, Bucharest to the Museum (ARA1ARA142). The collection is named “Cleopatra Sterghiu – Ion Fuhn”, after the name of the
specialists who organized it. All the specimens (4665) were collected from Romania and most of
them are identified to species and genus level.
56 opiliones (Arachnida: Opiliones) were donated by Dr. Anda Babalean (Faculty of
Horticulture, University of Craiova) in 2016.
Crustacea collections
In 2007, 139 crustaceans (Order Cumacea) were added to the Crustacea collection,
being donated by Dr. Richard Heard, Gulf Coast Research Laboratory, Ocean Springs, SUA
(collected from the Pacific Ocean, Costa Rica and the Gulf of Mexico) and by Dr. Gary Poore,
Museum Victoria Melbourne (collected from Australian waters). In 2015, 176 crustaceans
(Order Mysida) were donated by Dr. Karl Wittmann (Institut für Umwelthygiene, Wien). In
2016, 58 crustaceans/13 species (Order Cumacea), collected from the Carribean Sea, Puerto
Rico and donated by Dr. Nikolaos V. Schizas (Department of Marine Sciences, University of
Puerto Rico at Mayagüez, USA) were identified by the Museum’s specialist and they enlarged the
collection. Other 213 specimens/12 species (Order Cumacea) donated by Dr. Antonio Pietro
Ariani and Francesca Matteozzi (Italy) collected from Adriatic and Mediterranean seas entered
in the „Grigore Antipa” Museum’s collection.
In 2016, from the Institute of Biology, Bucharest a collection of Copepoda – Harpacticoida
and Cyclopidae (600 slides) organized by dr. Adriana Damian Georgescu was transferred. The
collection helped in drafting of two fauna volumes, in Romanian Fauna publication: Crustacea,
vol. IV, (6) – Copepoda, Cyclopidae (forms of freshwater) and Crustacea, vol IV (11) – Copepoda,
Harpacticoida (freshwater forms).
Collection of type specimens of invertebrates (except insects) enriched with 67 paratypes (14 species) (Crustacea: Cumacea) donated by the Museum Victoria Melbourne and Gulf
Coast Research Laboratory, Ocean Springs, SUA, in 2007. In 2009, a holotype and a paratype of Platybunus banarescui (Arachnida: Phalangiidae) were donated by Dr. Anda Babalean.
In 2010, three type specimens of Oplitis hutae (Arachnida: Acari) were donated by Dr. Cristina
Constantinescu (Argeş County Museum), and in 2012, eight paratypes (five subspecies) of
Alopia (Gasteropoda: Clausiliidae) collected from România and donated by Dr. Miklos Szekeres
(Institute of Plant Biology, Hungarian Academy of Sciences) entered the Museum’s patrimony.
In 2015, 15 paratypes of Diamysis cymodoceae Wittmann & Ariani, 2012 (Crustacea: Mysidacea)
were donated by Dr. Karl Wittmann to the Museum.
53

Melanya STAN

Entomology collections
An interesting collection of fleas (Insecta: Siphonaptera) organized by Dr. Maria Suciu
was donated in 1995 by her husband to the Museum. In 2007, a collection of microscopic
preparations (SIP 001-SIP 1740) with 1999 specimens was inventoried, and, in 2009, that one
preserved in alcohol (SIP 1741-SIP 2372), with 2,074 specimens, both of them comprising 87
species and subspecies. The collection has a great scientific value being unique among museum
collections, as well as at national level. It was accompanied by the Maria Suciu’s handwriting
register with important data about species. At the same time, a representative collection was
donated to the Entomology Department of Natural History Museum in London.
A collection of syrphid flies (Diptera: Syrphidae) donated in 2004 by Vladimir Brădescu’s
family was inventoried and reorganized in 2010. The 3,333 specimens were collected mainly
from Romania and other European countries: Austria, France, Germany, Greece, Israel, Italy,
Norway, Poland, Serbia). These specimens are added to other collection donated by the specialist
to the Museum, in 2000. Besides specimens, the second donation enriched syrphid fly collection
with 67 new species. At present, the collection contains 439 species and it is registered under the
name “Vladimir Brădescu’s donation”.
In 2010, in the Museum’s patrimony entered a thrips collection (Insecta: Thysanoptera)
made by the Acad. W. K. Knechtel and reviewed by Dr. Liliana Vasiliu-Oromulu (Institute of
Biology, Bucharest). The microscopic preparations had a good conservation status under the care
of Dr. Vasiliu-Oromulu. The collection transferred from the Institute of Biology to „Grigore
Antipa” Museum is kept in the original furniture. In the same year, the 3074 slides were inventoried (68001–70398). The great scientific value of collection is given by the 177 type specimens
(holotypes–3, paratypes–2, sintypes–164, cotypes–8) being a standard collection for Romanian
fauna, suborders Terebrantia (families Aeolothripidae, Fauriellidae, Thripidae – 128 species) and
Tubulifera (Family Phlaeothripidae – 66 species).
In 2009, Dr. Cornelia Ceianu donated a part of the entomological material collected by
her father, Igor Ceainu, respectively 2,788 beetles and 5,937 hymenopterans (mostly unidentified). Dr. eng. Igor Ceainu was one of the greatest Romanian specialists in the field of plant
protection. In the same year, 2,335 braconids from Romania and Africa, collected by Dr.
Mathilda Lăcătuşu and Dr. Constantin Pisică, entried in the Hymenoptera collection of study.
After a year, Dr. Cornelia Ceianu donated all the entomological material collected by Dr. Igor
Ceianu, respectivety, 17,761 beetles which belonged to 39 families and 28,410 dipterans of 70
families, identified to different taxonomical levels (species, genus, family). Note that the beetle
materials contain specimens of Friedrich Deubel’s collection without collecting data. Dipteran
material contains 14 paratypes (six species) which belong to Tephritidae and Drosophilidae families, described by B. Merz and P. Laštovka & Maca. The paratypes filled the Collection of type
specimens of Diptera [1].
Up to now, from this donation, 960 longhorn beetles and 2,300 leaf beetles were identified
and published [2] and cerambycids were inventoried (CERAMCEIANU 1- CERAMCEIANU
180) and organized in a new collection named “Igor Ceianu cerambycids collection”.
In 2010, other 253 specimens/66 species were added to the Cerambycidae collection and
54 specimens /13 species were added to the Coccinelidae collection through a donation made by
Viorel Ungureanu, a young entomologist fond of lepidopterans and coleopterans, who collected
mainly in Buzău County.
In 2013, eight paratypes of Dorcadion axilare moldavicum were donated by Dr. Maria
Magdalena Dascălu to the cerambycids collection.
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The rove beetle collection (Coleoptera: Staphylinidae) which counts over 14,000 specimens (637 species) developed quantitatively and qualitatively through successive donations
(2005–2016) made by Dr. Gyorgy Makranczy (Hungarian Natural History Museum) mainly
being species which belong to subfamilies Oxytelinae and Aleocharinae. The 1,947 donated
specimens come from Romanian fauna, a few specimens come from Hungary, Slovakia and
Croatia.
The collection of Coleoptera type specimens enriched in 2012 with one paratype of
Atheta georgii Adam, 2008, (Staphylinidae: Aleocharinae) and, in 2014, with a paratype of
Bryaxis dolosus Poggi & Sârbu, 2013 (Staphylinidae: Pselaphinae).
In 2013, the collection of Trichoptera (TRH001-TRH227, adult specimens, preserved
in alcohol) transferred from the „Emil Racoviță” Institute of Speleology, Bucharest, in 1978!
was inventoried. This material was revised and reorganized in a scientific collection by Dr.
Constantin Ciubuc, specialist on caddisflies. The collection is named “Dr. Lazăr Botoşăneanu’s
Trichoptera collection” because the material was collected and identified by him (unfortunately,
in a vial there were present up to 18 species that means only a specialist could separate the species
and catalogue them). Collection contains 14,314 specimens from Romania. In the collection,
three paratypes of two subspecies described by Dr. Lazăr Botoşăneanu (Melampophylax polonicus
banaticus and M. p. gutinicus) are preserved.
Two paratypes of Ethmia falkovitshi (Lepidoptera: Ethmiidae) collected from the
Mangistau Region, west of Kazakhstan, were added to the collection of type specimens of
Lepidoptera, in 2012. They were donated by Dr. Dmitry Shovkoon (Samara State University,
Russia) with the occasion of the visit of Aristide Caradja’s collection.
In 2013, in the Palaearctic collection of Diptera entered 14 specimens which belonged
to the families Platystomatidae and Tephritidae, and in the collection of Diptera type specimens
a paratype of Terellia korneyevorum was added. All the specimens were donated by Dr. Saeed
Mohamadzade Nami (currator Islamic Azad University Varamin-Pishva Branch, Iran). All the
species are new for dipteran collections.
In 2015, six holotypes and two paratypes (Hymenoptera: Pteromalidae and Platygastridae)
were donated by Dr. Mircea Dan Mitroiu and Dr. Ovidiu Popovici (Alexandru Ioan Cuza
University, Iassy), developing the collection of Hymenoptera type specimens.
Fish collections
The value of Museum’s fish collections increased considerably by transferring from the
Institute of Biology an important freshwater fish collection, which took place in 1999. The
collection is named “Bănărescu – Nalbant” after the name of the two specialists who made it:
Acad. Petru Bănărescu and Teodor Nalbant. Now, the over 13,000 specimens collected from
almost all Romanian fresh waters and also of Asia and North America are in the process of cataloguing. It is a standard collection for Romania freshwater fishes. It is the richest fish collection
in the country, and at least Cyprinidae Family is one of the richest in the world. It stands by
Romanian endemits, like Romanichthys valsanicola, seriously threatened species, in the collection
being more specimens. A part of this collection could be seen in photo no. 4.
Bird collection
In 2011, 28 skins donated by Dr. Maria Paspaleva Tălpeanu, 6 skins donated by Horia
Almăşan’s family and 14 taxidermy mounts donated by Mrs Beatris Ancuceanu entered in the
Musuem’s bird collection.
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Photo 4: A part of “BănărescuNalbant” fish collection
(photo by G. Năzăreanu)

Photo 5: Panthera pardus and Papio anubius are displayed
to the Ethiopian Region (photo by G. Năzăreanu)

Mammal collection
In 2010, in Museum’s custody entered 39 taxidermy mounts and trophies donated by
Mr. Gheorghe Iaciu to the Romanian State. By the Government decision – HG 421/26.06.2013,
these 39 specimens are registered in the centralized inventory of goods that make up the state
public domain. Now, the 39 goods of scientific importance were inventoried and introduced in
the Museum’s vertebrate collections, under the name “Specimens donated by Mr. Iaciu Gheorghe
from his private collection”. Most specimens with good and very good conservation status and
with a special naturalization technique were displayed in different dioramas and in the Trophies
Hall. For example, the leopard and olive baboon (Photo 5) are displayed at the ground floor,
in the area dedicated to the Ethiopian Region. The list of vertebrate species donated by Mr.
Gheorghe Iaciu are mentioned in the table no 1.
Table 1 – List of vertebrate species donated by Mr. Gheorghe Iaciu
Species
1
2
3
4
5
6
7
8
9
10
11
12

Crocodylus niloticus Laurenti
Tetrao urogallus Linnaeus
Anas platyrhynchos Linnaeus
Anas acuta Linnaeus
Canis aureus Linnaeus
Crocuta crocuta (Erxleben)
Civettictis civetta (Schreber)
Panthera pardus (Linnaeus)
Papio anubius (Lesson)
Phoca vitulina Linnaeus
Ursus maritimus Phipps
Ursus arctos Linnaeus

Common name
Taxidermy mounts
Nile crocodile
western capercaillie
wild duck
pintail
golden jackal
spotted hyena
African civet
leopard
olive baboon
harbor seal
polar bear
brown bear
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1
2
1
1
1
1
1
1
1
1
1
1
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13
14
15
16
17
18
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1
2
3
1

Species
Ovis dalli dalli Dall
Marmota marmota (Linnaeus)
Ovibos moschatus Zimmermann
Canis lupus Linnaeus
Vulpes lagopus (Linnaeus)
Capra pyrenaica Schinz

Common name
thinhorn sheep
alpine marmot
muskox
grey wolf
Arctic fox
Spanish ibex
Trophies
Loxodonta africana Blumenbach
African elephant
Syncerus caffer caffer Sparrman
African buffalo
Phacochoerus aethiopicus (Pallas)
desert warthog
Alces alces (Linnaeus)
elk
Sus scrofa Linnaeus
wild boar
Cervus elaphus Linnaeus
red deer
Ceratotherium simum (Burchell)
white rhinoceros
Connochaetes taurinus (Burchell)
blue wildebeest
Raphicerus campestris Thunberg
steenbok
Redunca arundinum (Boddaert)
common reedbuck
Hippotragus niger Harris
sable antelope
Oryx gazella (Linnaeus)
gemsbok
Taurotragus oryx (Pallas)
common eland
Tragelaphus strepsiceros (Pallas)
greater kudu
Antidorcas marsupialis (Zimmermann)
springbok
Skull-trophies
Ursus arctos Linnaeus
brown bear
Cervus elaphus Linnaeus
red deer
Alcelaphus buselaphus Pallas
red hartebeest
Fur
Ursus arctos Linnaeus
brown bear

Number of specimens
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

In 2016 a beautiful trophy of impala (Aepyceros melampus), hunted in Thakadu Game
Lodge Park, Limpopo region (South Africa) was donated by Mr. Marian Constantin.
Paleontology collection
In 2012, a molar of Loxodonta sp. and a molar of woolly mammoth (Mammuthus primigenius) were donated by Mr. Cristian Pompei (Iassy) and, in 2016, one horn of fossil cervid (found
at Spătărei, Teleorman County) by Mr. Gigelu Dobre and two samples – a molar and a skeleton
fragment of a fossil elephant (Siret bed, Şcheia village) by Mrs Nina Andreea Răchiteanu (Iassy).
Anthropology collection
Mr. Nicholas Dima donated to the Museum, in 2012, a Tibetan ritual silver ornamented
skull.
On this occasion we would like to thank to all the donors and we assure them of our
care and responsibility as museum specialists to preserve these values their transmission to future
generations.
The development of Museum heritage is an important and continuous activity, which
is done by research, acquisitions, donations, exchanges and transfers of goods. We want to
continue enriching collections and transmit to future generations collections to delight, inspire
and inform.
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DEZVOLTAREA COLECȚIILOR MUZEULUI NAȚIONAL DE ISTORIE NATURALĂ
„GRIGORE ANTIPA” PRIN ACHIZIȚII ŞI DONAȚII ÎN PERIOADA 2007–2016
(Rezumat)
Lucrarea prezintă o situație a dezvoltării patrimoniului ştiințific al Muzeului Național de Istorie Naturală
„Grigore Antipa”, în perioada 2007–2016. Pe lângă dezvoltarea patrimoniului prin cercetarea de teren (colectare
recentă), în perioada amintită, patrimoniul muzeului s-a dezvoltat prin cumpărarea unor colecții, prin transferarea
de la Institutul de Biologie al Academiei Române a unor colecții valoroase, dar şi prin donații făcute de familiile
unor specialişti sau de persoane fizice care au considerat că muzeul este cel mai bun loc pentru păstrare şi conservare. Lucrarea prezintă mai întâi achizițiile, pe categorii de colecții şi în ordine cronologică, apoi donațiile şi transferurile, pe categorii de colecții şi cronologic. În cazul colecțiilor cu mii şi zeci de mii de exemplare se menționează
stadiul în care se află până la finalizarea procesului de inventariere şi catalogare. Au fost prezentate şi colecțiile care
au reprezentat donații şi transferuri anterior perioadei 2007–2016, deoarece activitățile de inventarere, evidență,
documentare s-au realizat în perioada menționată.
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INVESTIGATION OF PALINGENIA LONGICAUDA
(OLIVIER, 1791) (EPHEMEROPTERA, PALINGENIIDAE)
IN REPUBLIC OF MOLDOVA
Oxana MUNJIU
Institute of Zoology, Academy of Sciences of Moldova,
1 Academiei Street, MD–2028 Chișinău, Republic of Moldova, munjiu_oxana@mail.ru

Abstract: The current data (2010–2016) about distribution, abundance and biomass of
Palingenia longicauda (Ephemeroptera, Palingeniidae) on the territory of Moldova on the Prut
River have been studied. During survey of 15 sampling points on the Prut River P.longicauda
has been registered in 8 of them: Branişte, Sculeni, Leuşeni, Leova, Goteşti, Cahul, Cîşlița-Prut
and Giurgiuleşti. The highest values of mean abundance were registered in the Leuşeni sampling
point – 155,87 ind/m2. The minimum values of mean abundance – 0,02 ind/m2 were registered
in the Cîşlița-Prut and Giurgiuleşti samling points.
Keywords: Ephemeroptera, largest mayfly, abundance, Moldova, Prut River.

Introduction
Palingenia longicauda (Olivier, 1791) is amphibiotic insect, largest mayfly of Europe;
with lengths of imago up to 10 cm [10]. The life cycle includes next stages: egg with duration of
development about 39–45 days [8]; larvae stage is about 3 years; subimago stage is up to 3 hours
and imago stage is up to 14 days.
This mayfly firstly was described in the ancient times due their huge size and well-known
reproductive behavior and their mass synchronized swarming [8]. On the territory of Moldova
first record about P. longicauda was published in the monograph “Hydrofauna of Dniester River”
[19].
This species inhabits medium sized and large rivers and requires specific conditions of
rivers such as: clay-silt bottom and flow [4].
The larvae live on the bottom of rivers, building U-shaped tubes in steep clay banks [8,
10].
This species was widespread in European rivers, before XXth century [5, 8, 10]. In the past
century the rivers degradation and water pollution had led to an extinction of P. longicauda in
their most common habitats [8, 10]. Only in the Tisza River basin these mayflies were regularly
observed [10].
P. longicauda is a critically endangered European species that are sensitive for changing of
environmental conditions and has been included in the Appendix II of the Convention on the
Conservation of European Wildlife and Natural Habitats (Bern Convention) [2].
Currently P. longicauda after many years of not being recorded, reappeared in some rivers
including the Prut River [5].
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Prut River is the second main river of Moldova. Length of Prut River is 963 km, on the
territory of Moldova – 695 km, the catchment is 24 % of the territory of country.

Materials and methods
During 2010–2016 15 sampling points on the Prut River has been surveyed, in 8 of
them Palingenia longicauda (Olivier, 1791) has been registered: Branişte, Sculeni, Leuşeni, Leova,
Goteşti, Cahul, Cîşlița-Prut and Giurgiuleşti. (Fig. 1).
The sampling has been performed with annually, seasonally and monthly frequency [6,
12]. The collection has been made from the riverbed on the depth at 0.5 to 3 m. The Petersen
and Ekman grabs with area of capture of 0,025 m2 and dredge with area of capture of 8 m2 and
also a hand net have been used. The preservation of the samples has been made by adding of 4%
formaldehyde or 70% alcohol [6, 12]. All individuals have been sorted in the laboratory and
identified by using identification keys [14, 17, 18].
The identification of species has been carried out by the stereomicroscope МБC–9 and
upright microscope Jenaval (Zeiss), since 2013 by the stereomicroscope SteREO Discovery V8
(Zeiss) and upright microscope Axio Imager А.2 (Zeiss). The biomass has been determined via
their weighting on analytical balance ABS 80–4 Kern to 0.0001 g. The density and biomass has
been transferred into ind/m2 and g/m2, respectively for quantitative samples.

Fig. 1: Map of water basins of Moldova. Prut River points where Palingenia longicauda
(Olivier, 1791) has been registered during 2010–2016: 1-Braniște, 2-Sculeni,
3-Leușeni, 4-Leova, 5-Gotești, 6-Cahul, 7-Cîșlița-Prut and 8-Giurgiulești.
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Statistical analysis was performed using Statistica V.10 and Excel 2007 and 2010
(Microsoft) software.

Results and discussions
A total number of 500 (quantitative and qualitative) samples of the benthic macroinvertebrates have been collected in Prut River, only in stations, where the P. longicauda larvae have
been registered.
The larvae have been collected by grabs and dredge samples, but not by hand sampling
due to it’s a burrowing Ephemeroptera which habitats in U-shaped holes in the clay, a length
of U-shaped tubes can reach up to 25 cm. The occurrence varied from different methods and
location. The most frequency of occurrence P. longicauda larvae have been noted in Leuşeni and
Leova sampling points – 30–32% from total samples, in Branişte – 1,6, Sculeni – 12,5, Cahul –
7,6, Goteşti – 18,8, Cîşlița-Prut and Giurgiuleşti – 1,6% correspondingly.
The highest values of mean abundance were registered in the Leuşeni sampling point –
155,87 ind/m2, this has been calculated using Statistica V.10 software. (Tab.1)
Table 1: Distribution and abundance of P. longicauda in the Prut River (2010–2016)
Sampling point

Mean individuals

Variance

Branişte
0,89
35,56
Sculeni
21,36
9279,05
Leuşeni
155,87
268280,38
Leova
84,53
78619,18
Goteşti
98,80
157035,36
Cahul
2,00
69,41
Cîşlița-Prut
0,02
0,02
Giurgiuleşti
0,02
0,02
* Total individuals have been transferred into ind/m2.

Standard
Deviation
5,96
96,33
517,96
280,39
396,28
8,33
0,15
0,15

Standard
Error
0,89
14,36
77,21
41,80
59,07
1,24
0,02
0,02

Total individuals*
40
961
7014
3804
4446
90
1
1

This can be explained, first of all, by hydromorphological conditions. The significant part
of area in this point is occupied by a steep bank with clay-silt bottom sediments and a suitable
water flow velocity. These are preferred conditions for P. longicauda larvae development [4].
The minimum values of mean abundance – 0,02 ind/m2 were registered in the CîşlițaPrut and Giurgiuleşti sampling points. The most important factor influenced on these values is
anthropogenic load including a work of the Giurgiuleşti International port. The most number of
total individuals collected during 2010–2016 and transferred into ind/m2 have been calculated
on stations Leuşeni and Goteşti, these amounted 7014 and 4446 individuals correspondingly.
The highest abundance of larvae sampled by grabs has been registered on the sampling
point Leuseni – 2520 ind/m2 (24.07.2013), it was observed after a rapid decline of the water
level [9].
Due to fluctuations of the water level, the larvae of P. longicauda have to find the most
convenient places. This is why they moved on the surface of bottom and thus have been sampled
by grabs in such a large amount.
The peculiarities of seasonal dynamics of the density and biomass of P.longicauda have
been studied monthly during 2013. During monthly sampling, larvae has been registered every
month including the winter period: December and February. The highest sesonal abundance of
larvae has been registered during summer July-August. (Fig. 3)
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Photo 1: The larvae of Palingenia longicauda (Olivier, 1791). Photo: Munjiu O.
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Fig. 3: Seasonal dynamic of P. longicauda in the Prut River during 2013.

The highest biomass of larvae has been registered at the end of summer and autumn. In
quantitative samples has been registered maximum value of biomass in Gotesti sampling point
it was 109.36 g/m2 (20.08.2015). Biomass of individuals of P. longicauda varied from 0.0001 g
up to 0.358 g.
During investigation have been collected larvae on different stage with different length.
(Photo 2)
Length of larvae with cerci varied from 5 mm up to 50 mm. In most of the cases the big
larvae have been sampled on substrate with corophium clay. This is the most preferable substrate
for the P. longicauda [4].
We need to note that this species was well known for the fishermen, which used larvae of
Palingenia as natural bait for fish, in Moldova fishermen used the same approach as described by
Rusev, this is a metal cylinder about 30 cm of length with wooden handle.
Before 1970 Palingenia has been registered regularly. In 1961 Dediu and Val’kovskaja
mentioned Palingenia as a common species for Prut River [13]. Later in 1972, records about P.
longicauda and P. fuliginosa in the Prut River were published by Mushchinskij [16].
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Photo 2: The larvae of Palingenia longicauda (Olivier, 1791), 1) The larvae of a last stage; 2)
Head of larvae of last stage with compound eyes; 3) Wings 4) Ventral view. Photo: Munjiu O.

Unfortunately, for a scientist difficulties exist in accessing for these local monographs
and publications which have been published in Russian [13, 15, 16]. This caused an absence of
information about the distribution of Palingenia on the territory of Republic of Moldova.
For example, on the site of the Fauna Europaea, the database summarizing all scientific
names and distributions of all living multicellular European land and fresh-water species, there
is no mention of P. longicauda on territory of Moldova [3].
We need to remark a long-term period when P. longicauda when no records of this species
in any sampling points on territory of R. Moldova was found during regular or occasional expeditions. As in other European countries, this was caused by anthropogenic activity such as hydrotechnical constructions and water pollution [4, 8].
The first observation of this species, since its disappearance was noted on 5.11.2010 in
Cahul sampling point, in samples taken by Petersen grab. This was a larva with length of about
3 cm. Subsequently, data about investigation of P. longicauda was included in an article about the
state of hydrobiocenosis of Prut River [11], where in Sculeni 9.08.2011, has been registered P.
longicauda with density of 440 ind/m2 and biomass 10,774 g/m2. At the same time, data about
P. longicauda have been published as a part of investigation of benthic macroinvertebrates in the
Prut River [7].
The obtained results confirm a reappearance of P. longicauda in the Prut River basin. One
of the main factors, which contributed to reappearance of P. longicauda in this place, was an
improvement in the water quality.
According to the investigations of the Laboratory of Hydrobiology and Ecotoxicology in
2013–2014, in general, the Prut River waters met the requirements for multifunctional aquatic
ecosystems (which may serve as source of drinking water, as well as of water for irrigation and
aquaculture) [11].
In Moldova after 90-ies there was a decrease of the industrial activities and therefore, the
anthropogenic load, also the nutrient levels and thus an improvement of water quality occurred
that can provide suitable conditions for P. longicauda.
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At the same time some peculiarities of P. longicauda contributed to their survival, for
example, some females develop parthenogenetically, this being relevant for the small populations
[1].

Conclusions
This study about viable populations of endangered mayfly P. longicauda on the territory
of the Republic of Moldova confirms a new significant refuge of this species in Europe. The Prut
River represents the last largest left tributaries of the Danube, and belongs to the Wetland Danube
River Area, the investigation of state of rare mayfly species, is of an international importance.
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INVESTIGAREA PALINGENIA LONGICAUDA (OLIVIER, 1791)
(EPHEMEROPTERA, PALINGENIIDAE) ÎN REPUBLICA MOLDOVA
(Rezumat)
Au fost studiate datele actuale (2010–2016) privind distribuția, frecvența, abundența şi biomasa Palingenia
longicauda pe teritoriul Republicii Moldova. Pe parcursul anilor 2010–2016 au fost investigate 15 puncte de colectare pe râul Prut, dintre care in 8 au fost înregistrate Palingenia longicauda (Olivier, 1791): Branişte, Sculeni,
Leuşeni, Leova, Goteşti, Cahul, Cîşlița-Prut şi Giurgiuleşti. Prima observație a acestei specii, după dispariția ei în
anii 70, a fost observată la data de 5.11.2010 în punctul de colectare Cahul. Cea mai mare abundență de larve
colectate cu ajutorul grabei a fost înregistrată în punctul de colectare Leuseni – 2520 ex/m2 (24.07.2013). Valoarea
maximă a biomasei a constituit 109,36 g/m2 (20.08.2015) în punctul de colectare Goteşti. Lungimea larvelor a
variat de la 5 mm până la 32 mm. Investigarea populației viabile a P. longicauda pe teritoriul Republicii Moldova
a confirmat un nou refugiu semnificativ al acestei specii în Europa. Râul Prut este cel mai mare afluent stâng al
Dunării şi aparține zonei Deltei Dunării, investigarea stării acestei specii rare, este de o importanță internațională.
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Abstract: On April 1st 1893 Grigore Antipa is named director of the Natural History
Museum from Bucharest where he commenced an ample campaign of acquisitions and donations in order to enrich the museum’s collections. Between 1897 and 1898 he purchased 102
species of animals (marine invertebrates, poriferans, coelenterates, worms, molluscs, crustaceans,
brachiopods, tunicates and vertebrates, fishes and birds) from a merchant from Basel, Gustav
Schneider. The geographical origin of the material is very diverse, Mediterranean Sea, Atlantic,
Indian and Pacific Oceans, South America, Western Africa, Sri Lanka, Madagascar, Indonesia
and Australia. One hundred of these species are still present in the museum. This paper presents
the catalogue of this small collection of this famous taxidermist, biologist and merchant. This
paper marks the 150 years jubilee since the birth of Grigore Antipa, great scientist, scholar and
visionary of the first half of the XXth century.
Keywords: Grigore Antipa, Gustav Schneider, collection, catalogue, invertebrates,
vertebrates.

Introduction
In 1893, April 1st, Grigore Antipa is named director of the zoological section of the
Natural History Museum from Bucharest, in the building of the University of Bucharest.
Further on, he dedicated his tireless efforts to enriching the collections, mostly from donations from his collaborators, close friends and colleagues and renowned scientists and also from
acquiring specimens from famous natural history companies. Between 1897 and 1898, Grigore
Antipa received donations from the most famous scientists, Professor Ernst Haeckel, Professor
Willy Kükenthal [1], Dr. Ioan Cantacuzino [2], which consisted in numerous invertebrate specimens from Mediterranean Sea, North Sea, Spitsbergen, Moluccas, prince Mihail Suțu and baron
Hippolit of Bamberg donated ethnograhical pieces [3].
Gustav Schneider (1867- 1948) was a Swiss taxidermist and for more than 16 years he
was the custodian of the Zoological Institute at the University of Basel. His passion for the art
of taxidermy had been taught by his father, Gustav Schneider Sr., a famous taxidermist, botanist
and merchant [5]. After 1875, dealing with objects of nature became one of his main occupations, probably because of financial problems. He managed to comprise numerous collections
from different parts of Southeast Asia, like Singapore, Malaysia or Indonesia, and later on, from
U.S.A. and the Bermuda Islands.
Based on the material he traded (plants and animals), specialists from different museums
described numerous new species. He had a close collaboration with Heinrich Dohrn (1838–1913),
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founder of the National Museum in Szczecin, Poland, brother of famous Anton Dohrn, founder
of Stazione Zoologica from Naples, and a good friend of his father and also, Professor Casimir
Mösch (geologist and Director of the Zoological Museum from Zürich). Between 1897 and 1899,
he travelled in Indonesia (Sumatra, Sulawesi, Kalimantan) where he comprised zoological collections. In 1888, he visited Sumatra for the first time, together with Professor Mösch. He would
spend most of the time at Heinrich’s Dohrn plantation from Sukaranda (North Sumatra), where
he would return many times to study mammals, insects, primates and to collect ethnographical
pieces from Batak people. His observations were comprised in research papers (on mammals and
insects) and a book about orangutans of this island. He continued his career as custodian of the
zoology museums from Kolmar (Muséum d’Histoire Naturelle et d’ Ethnographie de Colmar,
now in France) and Mülhausen [4].

Materials and methods
The catalogue of animals acquired by Antipa from Gustav Schneider was reconstructed
based on the lists of materials he had sent, which are preserved in the Archive of „Grigore Antipa”
National Museum of Natural History from Bucharest. The correspondence of inventory numbers
in the collection and the presence or the absence of the specimen was also noted. Collecting
places and old collection numbers were added after consulting an old inventory register (donations and acquisitions from 1897–1898).
The species were catalogued by their taxonomical classification, according to the present
nomenclature [6], [7]. The specimens of marine invertebrates are preserved in 70% ethanol or
formalin 4%, in old glass jars. The bird specimens are mounted.

Results and discussions
Between 1897 and 1898 Grigore Antipa had bought a total of 142 specimens
(121 species) from Gustav Schneider. Three receipts, dated 12.07.1897, 19.08.1897 and
10.03.1898 (Fig. 1 A), are handwritten and signed by Gustav Schneider (Fig. 1 B), with a
stamped header from Zoologisches Institut Basel, addressed to Natural History Museum
from Bucharest. The authors assume that these lists were probably attached to letters, which
could not be found.
Nowadays, only 123 specimens (102 species) are still present in the collections of the
Museum. During time, only 19 specimens were lost. The collection contains species from ten
phyla (Annex 1), marine invertebrates (sponges, coelenterates, worms, molluscs, crustaceans,
brachiopods, echinoderms and tunicates) and vertebrates (fishes, lost during time and birds).
The collected material originates from 26 sites, worldwide (Mediterranean Sea, Norwegian
Sea, Philippine Sea, Indian Ocean, Red Sea, Madagascar, Senegal, Mauritius, Japan, Sri Lanka,
Singapore, Indonesia, Molucca, Australia, New Zealand, Brazil, Peru and U.S.A.).
The invertebrate specimens are numerous and represent more than 70% from the
entire acquisition (eight phyla). The most well represented phyla are Cnidaria, Crustacea and
Echinodermata. The corals (21 species) (Fig. 1C, E), Hexacorallia (Scleratinaria are the most
abundant) and Octocorallia. Crustaceans represent almost 20% from the entire collection,
Decapoda being the most abundant (15 species). Echinoderms (Fig. 1 D) are represented by
two major subphylum, Asterozoa (11 species) and Echinozoa (6 species) and a total of 24 specimens. Other invertebrate groups are weakly represented: sponges (1 species), vermes (1 species),
molluscs (3 species), brachiopods (1 species), tunicates (5 species).
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The bird collection, captured in a list from July 12th, 1897 and one from August 19th,
1898 is the most complete and represents almost 30% from all the acquired species. All the
mounted specimens had been preserved in good conditions during time. From 10 bird orders,
the most well represented are Passeriformes (9 species), Coraciiformes (8 species), Strigiformes
(6 species) and Piciformes (6 species).

Conclusions
Although, the collection acquired by Grigore Antipa from Gustav Schneider is relatively
small, it contains species collected worldwide, also species that are rarely captured nowadays,
whether it is from geographical positioning (remote islands) or from conservation considerations (preventing habitat fragmentation because of overfishing or global animal trade for
various industries). This collection is more valuable since it had been preserved in a good
conservation state. The patrimonial value of a specimen enriches as the in- depth information
about the provenance concur, such as the original acquisition/ donation documents, preservation of the original labels and the good conservation of the specimen. These details of the
history of the collections represents a most certain asset for a correct evaluation of the museum’s patrimony.
This year, “Grigore Antipa” National Museum of Natural History celebrates 150 years
since the birth of the founder of the museum, great scientist, scholar and visionary of the first
half of the XXth century.
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CATALOGUL COLECȚIEI ZOOLOGICE CUMPĂRATE DE GRIGORE ANTIPA DE
LA GUSTAV SCHNEIDER (INSTITUTUL DE ZOOLOGIE DIN BASEL, ELVEȚIA)
(Rezumat)
După numirea lui Grigore Antipa, la 1 aprilie 1893, ca director al Muzeului de Istorie Naturală din
Bucureşti, în scopul îmbogățirii colecțiilor muzeale, acesta a demarat o amplă campanie de achiziții şi de primire a
donațiilor. Între 1897 şi 1898 cumpără 122 de specii de animale (nevertebrate marine, porifere, celenterate, viermi,
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moluşte, crustacee, brahiopode, tunicate şi vertebrate, peşti şi păsări) de la Gustav Schneider, un comerciant din
Basel. Originea geografică a materialului este foarte diversă, Marea Mediterană, Oceanul Atlantic, Oceanul Indian
şi Oceanul Pacific, America de Sud, Africa de Vest, Sri Lanka, Madagascar, Indonezia şi Australia. Dintre aceste
specii, numai o sută mai sunt prezente astăzi în muzeu. Lucrarea prezintă catalogul acestei mici colecții a faimosului taxidermist, biolog şi comerciant. Această lucrare marchează jubileul de 150 de ani de la naşterea lui Grigore
Antipa, mare cercetător, educator şi vizionar al primei jumătăți a secolului XX.
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CNIDARIA

Scientific name

Old label name

PORIFERA

Euplectella aspergillum Owen, 1841
Euplectella aspergillum
Distichopora violacea (Pallas, 1766)
Distichopora violacea
HYDROZOA
Eudendrium racemosum (Gmelin, 1791)
Eudendrium racemosum
Acropora robusta (Dana, 1846)
Prionostraea robusta Dana)
Acropora (Acropora) formosa (Dana, 1846)
Madrepora arbuscula, Dana
Acropora spicifera (Dana, 1846)
Madrepora spicifera Dana, 1846
ANTHOZOA
Acropora abrotanoides (Lamarck, 1816)
Stylophora danai (M. Edw.)
Adamsia palliata (Müller, 1776)
Adamsia palliata
Ctenocella pectinata (Pallas, 1766)
Ctenocella pectinata, Pall.
Deltocyathus italicus (Michelotti, 1838)
Deltocyathus italicus
Dichotella gemmacea (Milne Edwards &
Junceella gemmacea M. Edw.
Haime, 1857)
Dipsastraea favus (Forskål, 1775)
Favia affinis (Milne Edwards & Haime, 1850)
Eunicella singularis (Esper, 1791)
Gorgonella stricta Lam.
Eunicella singularis (Esper, 1791)
Gorgonella stricta var. alba Stud.
Euphyllia fimbriata (Spengler, 1799)
Euphyllia fimbriata Spengl.
Fungia sp.
Fungia Danai Edw. MH.
Galaxea astreata (Lamarck, 1816)
Galaxea clavus (Dana, 1846)
Herpolitha limax (Esper, 1797)
Herpetholitha limax Esper)
Lobophyllia hemprichii (Ehrenberg, 1834)
Mussa tenuidentata M. Edw.)
Lobophyllia agaricia (Milne Edwards &
Symphyllia indica Milne Edwards & Haime,
Haime, 1849)
1849)
Melithaea ochracea (Linnaeus, 1758)
Melitodes ochracea Pall.
Merulina ampliata Ellis & Solander, 1786
Merulina ampliata, Ehrbg.
Montipora spumosa (Lamarck, 1816)
Montipora spumosa Dana
Podabacia crustacea (Pallas, 1766)
Podabacia crustacea, Pall.
Pocillopora acuta Lamarck, 1816
Pocillopora bulbosa (Ehrenberg, 1834)
Porites solida (Forskål, 1775)
Porites solida
Psammocora sp.
Psammocora nov. sp.
Pavona frondifera (Lamarck, 1816)
Pavonia frondifera Lam.
Paramuricea placomus (Linnaeus, 1758)
Muricea placomus
Pectinia lactuca (Pallas, 1766)
Tridacophyllia lactuca Pallas
Platygyra daedalea (Ellis & Solander, 1786)
Coeloria daedalea Ellis & Solander
Suberogorgia suberosa (Pallas, 1766)
Subergorgia suberosa
Trachyphyllia geoffroyi (Audouin, 1826)
Trachyphyllia amarantum Müll.
Turbinaria peltata (Esper, 1794)
Turbinaria peltata, Esper

Phylum

Annex 1.

1
1
1
1
1
1
1
1
1
1
1
1
1
1

9485/53
9485/137 (no 235)
243
234
9485/128 (no 245)
236
9485/109 (no 238)
9485/183
9485/139 (no 246)
9485/148
9485/72 (no 244)
9485/86 (no 233)
533
230
9485/77
9485/57 (no. 36)
9485/130 (no 239)
8324 (no 240)
8285
9485/129 (no 237
9485/151 (no 231)

No.
specs.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

8331 (no 241)

534
9485/58

9485/144 (no 242)
227
9485/113 (no 229)
9485/143 (no 232)

8149
535

Coll. no.
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+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+

Presence in
the collection
+
+
+
+
+

10.03.1898

12.07.1897

Trondheim, Norway
Singapore

12.07.1897
10.03.1898

Kosein, Red Sea
Singapore

10.03.1898

12.07.1897
10.03.1898
12.07.1897

Napoli
Singapore
Sagami Bay, Japan

Singapore

10.03.1898

12.07.1897

Acquistion
date

Singapore

Phillipines
Mauritius
Napoli

Locality
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BRACHIOPODA

ARTHROPODA
CRUSTACEA

MOLLUSCA

3
1
1
3
6
1

9482/52
9487/7 (8536?)
9487/73
9487/38
9490/3 (no 39)
8813 (no 40)
8860 (no 44)
9490/134 (no 41)
8861 (no 42)
43
9490/284 (no 46)
9490/275 (no 47)
9490/277 (no 48)
9490/171 (no 49)
8876 (no 50)
9490/188 (no 37)
9490/219 (no 52)
8901 (no 51)
9490/191 (no 53)
9490/279 (no 45)
54
8828 (no 55)
9490/110 (no 56)
9490/108 (no 57)
9483/23

Cirrhatulus filigerus
Nephtys scolopendroides
Haliotis tuberculata
Hyalaea tridentata
Pterotrachaea mutica
Conchoderma virgata
Lepas anatifera Linnaeus, 1758)
Sicyonia sculpta
Alpheus dentipes
Crangon vulgaris Fabricius, 1798
Penaeus brasiliensis
Eupagurus prideauxi Leach, 1814
Remipes cubensis
Hippa emerita
Calappa tuberculata
Ilia nucleus
Eriphia laevimana Guérin, 1829
Portunus corrugatus
Lupa hastata
Leptodius sanguineus
Calianassa subterranea
Gonodactylus scyllarus
Phronima sedentaria
Anilocra mediterranea Norman, 1907)
Conilera cylindracea
Terebratulina septemtrionalis

Timarete filigera (Delle Chiaje, 1822)
Nephtys hombergii Savigny,1818
Haliotis tuberculata Linnaeus, 1758
Cavolinia tridentata (Forskål, 1775)
Pterotrachaea hippocampus Philippi, 1836
Conchoderma virgatum (Spengler, 1790)
Lepas (Anatifa) anatifera Linnaeus, 1758
Sicyonia carinata (Brünnnich, 1768)
Alpheus dentipes Guérin, 1832
Crangon crangon (L., 1758)
Penaeus brasiliensis Latreille, 1817
Eupagurus prideaux Leach, 1815
Hippa testudinaria (J. F. W. Herbst, 1791)
Emerita talpoida (Say, 1817)
Calappa hepatica (Linnaeus, 1758)
Ilia nucleus (Linnaeus, 1758)
Eriphia sebana (Shaw & Nodder, 1803)
Liocarcinus corrugatus Pennant, 1777
Callinectes sapidus Rathbun, 1896
Leptodius sanguineus (H. Milne Edwards,
1834)
Callianassa subterranea (Montagu, 1808)
Odontodactylus scyllarus (Linnaeus, 1758)
Phronima sedentaria (Forskål, 1775)
Anilocra frontalis Milne-Edwards, 1840
Conilera cylindracea (Montagu, 1804)
Terebratulina septemtrionalis (Couthouy,
1838)

ANNELIDA

Coll. no.

No.
specs.
1
1
1
1
1
1
1
1
3
1
1
3
1
2
1
1
1♀
1
1
2

Old label name

Scientific name

Phylum

72

+
+
+
+
+

Presence in
the collection
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Maine

Napoli

Napoli
Sri Lanka

Mauritius Islands

Föhr Islands
Porto Alegre
Napoli
Vera Cruz
Rio de Janeiro
Queensland
Napoli
Marshall Islands
Napoli

Föhr Islands
Napoli

Napoli

Napoli

Locality

12.07.1897

Acquistion
date

Iorgu PETRESCU, Ana-Maria PETRESCU

ECHINODERMATA

9484/51 (no 201)
9484/175
9484/115
9484/118
9484/164

Echinometra lucunter
Spatangus purpureus
Tripylus fragilis (Düben & Koren, 1844)
Stomopneustes droebachensis
Astropecten aurantiacus (Tiedemann, 1816)
Asteracathion rubens
Heliaster heliantheus
Oreaster turritus

Echinometra lucunter (Linnaues, 1758)
Spatangus purpureus O.F.Müller, 1776
Brisaster fragilis (Düben & Koren, 1844)
Strongylocentrotus droebachiensis (O.F. Müller, 1776)
Astropecten aranciacus (Linnaeus, 1758)
Asterias rubens J. Müller & Troschel, 1842
Heliaster helianthus (Lamarck, 1816)
Protoreaster nodosus (Linnaeus, 1758)

73

PISCES

TUNICATA

CHORDATA

Fromia pacifica H. L. Clarck, 1921
Actinopyga miliaris (Quoy & Gaimard,
1833)
Aplidium pellucidum (Leidy, 1855)
Ascidia obliqua Alder, 1863
Ascidia prunum Müller, 1776
Halocynthia pyriformis (Rathke, 1806)
Clavelina lepadiformis (Müller, 1776)
Argyropelecus hemigymnus Cocco, 1829
Salmo trutta fario (Linnaeus, 1758)

1
2
1
1
1
1
1
1
1

8986
8977
9486/8
9486/24
9486/16

Amarucium pellucidum
Ascidia mollis Alder & Hancock, 1905
Ascidiopsis complanata
Cynthia pyriformis
Clavellina rissoana
Argyropelecus hemigymnus
Trutta fario

1
2
1
2
2

9484/192 (no 205)
9484/131
9484/129 (no 206)
9484/189 (no 203)
9484/168 (no 202)

Othilia purpurea
Asterina gibbosa
Asterina regularis
Ctenodiscus crispatus
Archaster typicus
207
9484/141 (no 204)

1
1

9484/196
9484/215

Ophioglypha sarsi
Astrophyton Lamarcki

Linckia pacifica
Ophidiaster miliaris

1

9484/203

1
2
1
1

2
1
1
1

No.
specs.
2

Ophiothrix fragilis

9484/64
9484/84

9484/82

Echinarachnius mirabilis

Scaphechinus mirabilis A. Agassiz, 1863

Coll. no.

Old label name

Scientific name

Ophiothrix fragilis (Abildgaard in O.F.
Müller, 1789)
Ophiura sarsii Lütken, 1855
Gorgonocephalus lamarckii (Müller & Troschel, 1842)
Echinaster purpureus (Gray, 1840)
Asterina gibbosa (Pennant, 1777)
Patiriella regularis (Verrill, 1913)
ECHINOZOA
Ctenodiscus crispatus (Retzius, 1805)
Archaster typicus Müller & Troschel

ASTEROZOA

Phylum

+
+
+
+
+
-

+

+
+
+
+
+

+
+

+

+
+
+
+

+
+
+

Presence in
the collection
+

Napoli
Messina

Maine, USA

Mauritius
Napoli
New Zealand
Drontheim, Norway
Amboina (Ambon
Isl., Indonesia)
Mauritius

Drontheim, Norway

Napoli
Föhr Island
Callao, Peru
Amboina (Ambon
Isl., Indonesia)
Napoli

Drontheim, Norway

Gulf of Sinagara,
Japan
Gulf of Tokyo, Japan
Drontheim, Norway

Locality

Acquistion
date
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Old label name
Vultur atratus
Spilornis spilogaster
Ketupa ceylonensis
Speotyto cunicularia hypogea (Molina,
1782)
Syrnium nebulosum
Otus americanus
Megascops cassini
Megascops asio
Lophortyx gambelli
Ardea virescens
Coua caerulea
Coracias abyssinica
Eurystomus orientalis
Eurystomus madagascariensis
Atelornis pittoides
Pelargopsis gurial
Dacelo gigas mino
Halcyon smyrnensis
Alcedo Alcyon
Picus formicivorus
Ceophloeus pileatus abieticola
Picus erythrocephalus
Cuculus ater
Megalaima ceylonica
Megalaima flavifrons
Eupsittula petzi
Graucalus azureus
Oriolus ceylonensis
Pitta cyanoptera
Terpsiphone paradisi
Rupicola sanguinolenta
Pachycephala gutturalis
Calornis metallicus
Hyphantornis pensilis
Macronyx croceus

Scientific name

Coragyps atratus (Bechstein, 1793)

Spilornis cheela spilogaster (Blyth, 1852)
Ketupa zeylonensis (Gmelin, JF, 1788)
Athene cunicularia hypugaea (Bonaparte,
1825)
Strix varia Barton, 1799
Asio otus (Linnaeus, 1758)
Megascops guatemalae cassini (Ridgway, 1878)
Megascops asio (Linnaeus, 1758)
Callipepla gambelii (Gambel, 1843)
Butorides virescens (Linnaeus, 1758)
Coua caerulea (Linnaeus, 1766)
Coracias abyssinicus Hermann, 1783
Eurystomus orientalis (Linnaeus, 1766)
Eurystomus glaucurus (Statius Muller, 1776)
Atelornis pittoides (Lafresnaye, 1834)
Pelargopsis capensis (Linnaeus, 1766)
Dacelo novaeguineae minor Robinson, 1900
Halcyon smyrnensis (Linnaeus, 1758)
Megaceryle alcyon (Linnaeus, 1758)
Melanerpes formicivorus (Swainson, 1827)
Dryocopus pileatus abieticola (Bangs, 1898)
Melanerpes erythrocephalus (Linnaeus, 1758)
Monasa atra (Boddaert, 1783)
Psilopogon zeylanicus (Gmelin, JF, 1788)
Psilopogon flavifrons (Cuvier, 1816)
Eupsittula canicularis (Linnaeus, 1758)
Cyanograucalus azureus (Cassin, 1852)
Oriolus xanthornus ceylonensis Bonaparte, 1850
Pitta nympha Temminck & Schlegel, 1850
Terpsiphone paradisi (Linnaeus, 1758)
Rupicola peruvianus (Latham, 1790)
Pachycephala pectoralis youngi Mathews, 1912
Aplonis metallica (Temminck, 1824)
Ploceus nelicourvi (Scopoli, 1786)
Macronyx croceus (Vieillot, 1816)

Phylum

AVES

74
4140
4112
4229
4361
4180
4119
4168
4137

3970
3965
3834

3903
3920
3921

4084
3742
3657/2
3943
3974
3977/1
3978
3972
4022
4006
4018

4091
4093

4077
4078
4068
4086
4029

Coll. no.

1
1♀ ad.
1
1♀ ad.
1♂ ad.
1♂ ad.
1
1
1
1
1♂ ad.
1
1♀ ad.
1
1
1
1
1
1
1
1
1
1
1
1♂ ad.
1 ♂ juv
1♂ ad.
1
1
1♂
1

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

No.
Presence in
specs. the collection
1
+
1
+
1
+
1
+
1♂ ad.
+

Bogota
South Australia
New Guinea
Madagascar
Senegal

Sri Lanka

Vera Cruz
Madagascar

Sri Lanka
Southern Australia
Sri Lanka
Venezuela
California
Florida
North America
Cayum
Sri Lanka

Illinois, USA
California
Illinois, USA
Madagascar
Ethiopia
Moluccas
Madagascar

New Mexico

Brazilia
Florida
Wawona, USA
Sri Lanka
Argentina

Locality

19.08.1897

19.08.1897
12.07.1897

12.07.1897

19.08.1897

19.08.1897
12.07.1897

12.07.1897

19.08.1897

Acquistion
date

Iorgu PETRESCU, Ana-Maria PETRESCU
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Fig. 1: Gustav Schneider collection: A. List of specimens addressed to Museum of
Natural History sent from Basel, 10.03.1898; B. Gustav Schneider’s signature; C.
Pocillopora acuta; D. Spatangus purpureus; E. Fungia patella; F. Portunus corrugatus;
G. Ilia nucleus; H. Dacelo novaeguineae minor; I. Melanerpes erythrocephalus.
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Abstract: The paper presents faunistic and ecological data on saproxylic beetles in the
Tenebrionoidea superfamily of the Republic of Moldova. Based on existing works and entomological collections, a preliminary list of saproxilic coleopteran belonging to this superfamily was
drawn up. A total of 33 species belonging to 26 genera and 10 families were identified. Of the
identified species 16 were not reconfirmed after 1957, although the forest area has increased
twice. This proves the incorrect management of forests in the Republic of Moldova, which has
led to many species becoming rare and vulnerable.
Keywords: Tenebrionoidea, saproxylic beetles, Republic of Moldova.

Svetlana BACAL, Tamara VERINGĂ

Introduction
Beetles (Coleoptera) are the most numerous species of groundless invertebrates in forest
ecosystems. Along with other invertebrate groups, they play a significant role in the initial stages
of wood decomposition by participating in the recycling of dead matter [26, 13], and is the basic
feed of many species of vertebrates (birds, mammals insectivores).
Sapoxylic coleopterans are classified into various taxonomic groups. Many saproxylic
species have a low dispersal capacity, and some are small and cryptic, or specific to microhabitats
offered by dead wood or living trees in the forest [22].
The protection of flora and fauna of the Republic of Moldova is today a national issue,
a matter of high priority, as there is a tendency of reduction or even disappearance of several
species of plants and animals. This is also in line with the numerous conventions to which the
Republic of Moldova has also adhered and which are mentioned in the Environmental Strategy
of the Republic of Moldova [27].
These issues are also set out in the UN Rio Declaration (1992 Agenda XXI), the
International Conventions and Agreements [28], the Law of the Republic of Moldova on the
Protection of the Environment (1993) – [29], Animal kingdom Law (1995) – [31], the Law on
State Protected Areas (1998) – [30] etc.
Of particular importance for saproxylic insects is the presence of dead wood in forests.
Dead wood is recognized as a key component in forest ecosystems [25, 9] because they are
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habitats and food resources for a wide variety of saproxylic organisms, meaning those that
depend on dead wood to fulfill at least some of their life [1, 26], of which the coleoptera form a
substantial part [19, 25].
The total area of the Republic of Moldova (RM) is 33846 km2, of which 462.7 thousand
hectares (13.7% of the country’s territory) are occupied by forest vegetation, being dominated
by deciduous species (97.8%), and 2.2% resinous, unevenly distributed across the country. The
main edifiers of the forests in the northern area of Moldova are Quercus robur and Cherry tree
(Cerasus avium). In the central area predominates beech (Fagus sylvatica), oak (Quercus petraea)
and pedunculate oak. In the southern area predominates fluffy oak (Quercus pubescens) and
pedunculate oak. In the meadows of the Nistru River and the Prut River basins and in the upper
course of some small rivers, white poplar (Populus alba) and willow (Salix alba) communities are
encountered. At present, the forests are mostly degraded due to illicit cuttings, the implementation of shoot regeneration, the inconsistency between some arboretums (52% of the plantations
are acacia), intensive drying processes of forest species (fluffy oak, pedunculate oak, ash etc.),
the expansion of defoliator pests and excessive grazing. Most forests require urgent restauration work, particularly improving and restoring their structure and composition [27]. Of the
European countries, the Republic of Moldova is the least forested. In Europe, the wooded area is
29%. In Romania, the woodland area is 29.8%, in France – 30.4%, in Germany – 32.7%, and
in the Republic of Moldova, the forest occupies only 12.1% of the whole territory [34].
The knowledge of saproxylic coleopterans in the Republic of Moldova is moderate as
complex research has not been carried out since 1917 [15]. There are some sporadic studies
on saproxylic beetles, especially on rare ones, [18] but they do not reflect the real situation.
Regarding the Tenebrionoidea superfamily, several studies have been carried out between 1957
and 2015 on the fauna and ecology of these species [14, 17, 11, 15]. At the same time, in the
Republic of Moldova certain forest sectors have been cleared, some have dried; forests have
been permanently cleaned by the dead wood, which was considered a source of pest infection.
All these had a negative impact on saproxylic fauna. In the last century, the old and dead trees
were removed from most forests in Central Europe, because it was considered that dead and
decomposing wood was a source of infection and fire. Because of preventive control of pests and
fires, the dead wood was removed [16]. Reducing the amount of dead wood in forests, due to
strict management, endangers many saproxylic species, causing the elimination of some species
or contributing them to become rare and vulnerable. Among the saproxylic coleopterans, the
species of the Tenebrionoidea superfamily [10], which depend on the different micro-habitat
of dead wood, have a special importance. The aim of the survey was to highlight the saproxylic
species of the Tenebrionoidea, and to specify the measures for the conservation of their habitats
for their restoration.

Materials and methods
In order to start a list of saproxylic species of the Tenebrionoidea superfamily in the
Republic of Moldova, existing bibliographic data, available reports, especially the lists of the
authors Miller, Zubovski [15], Ruscinsky [23], Medvedev, Shapiro [14], Neculiseanu, Bacal
[17], Kotomina, Sheshnitsan [11], Bacal, Cocirta [2] were consulted. In addition, the entomological collection of the Institute of Zoology of the ASM, the Institute of Genetics, Physiology
and Plant Protection of the ASM, as well as the personal collection of the authors were examined.
The material was determined considering Gidei, Popescu [8], Kryzhanovskij [12] and internet
sources [33].
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The data were compiled into a preliminary list; each species includes information on
taxon [5], trophic preferences [1; 21; 24], IUCN status [20; 32], the spread in the world [7], the
place where was identified in the Republic of Moldova and the source of quoting.

Results and discussions
As a result of this study, 33 species of saproxylic coleopterans, which belong to 26 genera
and 10 families, are found in the Tenebrioidea superfamily in the Republic of Moldova. These
represent 1.3% of the 2512 coleopteran species registered in the republic [3]. The most abundant
was the Tenebrionidae family (13 species and 12 genera), followed by the Mycetophagidae family
(6 species and 2 genera); Melandryidae family with 3 species and 3 genera; the Mordellidae and
Zopheridae families with 2 species and 2 genera each, Pyrochroidae and Scraptiidae with 2
species of a single genus. In the families: Tetratomidae, Oedemeridae and Salpingidae one species
of each, was recorded (Table 1).
According to the spreading area, the saproxylic fauna of the Tenerionoidea superfamily
in the Republic of Moldova counts 12 European species (37%), 11 Palearctic species (33%), 4
West-Palearctic species (12%), 2 Euro-Siberian and Euro-Asian species (6%) and one cosmopolitan and Holarctic species (3%).
According to the European Red List of saproxylic species, of the 33 species analyzed,
only 6 species were evaluated according to the IUCN criteria. These species are from the
Mycetophagidae family, 5 of them are at low risk of disappearance (LC) and one is data defficient (DD). Neither the Red Book of the Republic of Moldova, 3rd Edition, does not include any
of the saproxylic species analyzed in the paper, although some species are quite rare, including
Pseudocistela ceramboides or Osphya bipunctata, species of relatively large size that haven’t been
recorded in RM since 1917, they were only cited in 1957 in the work of the authors Medvedev
and Shapiro. These species depend on wet dead wood. Also, Tenebrio opacus is a rare species,
only reported once in 1987. Also in the neighboring countries, the status of the analyzed species
in the paper is not evaluated. Ample information of saproxylic coleopterans, including those of
small size, can be found in the work of Buse, Gürlich and Assmann [6]. According to this paper,
of the 33 species of the Tenebrionoidea superfamily analyzed, 26 species are mentioned, of which
13 are data defficient (DD), 7 vulnerable (VU), 5 critically endangered (EN) and one species
least concerned (LC).
According to trophic analysis, the coleopterans collected from dead wood are part of
the following trophic groups: mycophages, saprophages, xylophages, which make up 72.7% of
the total collected species. Predatory species make up 9%. Of these: xylophage/mycophage and
xylophage/predator represent 6% each, xylophage/predator and saprophage/antophage 3% each.
Of the 33 species of saproxylic beetles of the Tenebrionoidea superfamily mentioned
from the Republic of Moldova, 29 species were recorded during the period 1917–1957. Further,
the species Tenebrio opacus, Bolitophagus reticulatus, Abdera quadrifasciata and Dircaea australis
were also identified. After 1957, 16 species (Mycetophagus ater, M. decempunctatus, M. piceus,
M. quadriguttatus, Tetratoma fungorum, Osphya bipunctata, Mordellochroa abdominalis, Tomoxia
bucephala, Hypophloeus bicolor, H. unicolor, Mycetochara axillaris, Prionychus ater, Pseudocistela
ceramboides, Ischnomera caerulea, Anaspis frontalis and A. ruficollis) have not been reconfirmed in
the initial habitats. On the one hand this is due to the incorrect management of forests, implicitly by the extraction of dead wood and, on the other hand, due to climate aridisation, which
has negative impact on species that prefer wet dead wood. The presence in forest habitats of the
other 13 species: Litargus connexus, Mycetophagus quadripustulatus, Diaperis bolete, Platydema
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violaceum, Scaphydema metallicum, Uloma culinaris, Stenomax aeneus, Cryphaeus cornutus,
Pyrochroa serraticornis, P. serraticornis, Rhinosimus ruficollis, Bitoma crenata and Colydium elongatum was reconfirmed.
Taking into account that at the beginning of the XXth century (in the year 1950) the area
of the forest land of the Republic of Moldova was 6% (211 thousand ha) or 7% (231 thousand
ha), compared to 13.5% (471 thousand ha) in the year 2015 [4], however, the ratio between
the number of saproxylic species of the Tenebrionoidea superfamily during these periods (up to
1957 and after 2015) is 2:1 (88%/45%), and not the other way around. Although the area of
wooded land has doubled, the number of saproxylic species has decreased since 1957, 16 species
out of 29 have not been reconfirmed, probably due to the strict management of forest ecosystems
by eliminating dead wood from the forests. We do not have information on the amount of deadwood extracted from forests during the reference period, probably such analyzes have not even
been carried out. We consider that, with the declaration of the International Forest Year 2011,
which aimed at the sustainable management of forests, in the Republic of Moldova, the status of
forests will be respected also, so that dead wood in forests remains untouched and contribute to
the restoration of the saproxylic coleopterans species and also of other invertebrates.

Conclusions
In the Republic of Moldova, 33 species of saproxylic coleopterans, which are part of
26 genera and 10 families (Melandryidae, Mycetophagidae, Mordellidae, Oedemeridae,
Pyrochroidae, Salpingidae, Scraptiidae, Tenebrionidae, Tetratomidae and Zopheridae), are found
in the Tenebrionoidea superfamily. The most abundant were the Tenebrionidae family with 13
species and Mycetophagidae family with 6 species. Although over the last 60 years, 16 species
have not been recorded, we can not talk about their extinction, these species are found in neighboring countries, where specific micro-habitats have been preserved. The saproxylic fauna of the
Republic of Moldova according to this assessment is declining due to the strict management of
natural forests by the removal of dead wood, endangering numerous species dependent on these
microhabitats, including those in the Tenebrionoidea superfamily, causing the elimination of
some species or contributing that they become rare and vulnerable.
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Table 1: The list of families and species belonging to
Tenebrionoidea superfamily and some ecological data
Mycetophagidae
Litargus connexus (Geoffr.
1785)
Mycetophagus ater (Reit.
1879)
Mycetophagus decempunctatus
F. 1801
Mycetophagus piceus (F. 1777)
Mycetophagus quadriguttatus
Mull. 1821
Mycetophagus quadripustulatus
(L. 1751)
Tetratomidae
Tetratoma fungorum F. 1790

Trophic
IUCN World
spectrum Status widespread
Myc/
LC [20], Palearctic
Pred
DD [6]
Myc
DD [20] Palearctic
Myc
Myc
Myc/
Pred
Myc

Myc

LC [20] Western Pale- Tiraspol [14]
arctic
LC [20], Palearctic
Bender, Tiraspol [15; 14]
VU [6]
LC [20] Cosmopoli-tan Chişinău [15, 14]
LC [20], Palearctic
DD [6]

Bender, Chişinău, Calarasi, Tiraspol
[15; 14], Codrii Reserve, Codrii Tigheci
[2]

DD [6] Western Palearctic

Chişinău [15, 14]

Melandryidae
Osphya bipunctata (F. 1775) Sapro/Ant EN [6] Palearctic
Myc
VU [6] Palearctic
Abdera quadrifasciata (C.
1829)
Dircaea australis Fairmaire,
Xy
DD
Palearctic
1856
Mordellidae
Mordellochroa abdominalis (F.
Xy
DD [6] Western Pale1775)
arctic
Tomoxia bucephala Costa,
Sapro
DD [6] Palearctic
1854
Tenebrionidae
Bolitophagus reticulatus (L.
Myc
VU [6] European
1767)
Diaperis boleti (L. 1758)
Myc
DD [6] Euro-Siberian

Hypophloeus bicolor (Ol.
1790)
Hypophloeus unicolor (Pill.,
Mitt. 1783)
Mycetochara axillaris (Payk.
1799)
Platydema violaceum (F. 1790)
Prionychus ater (F. 1775)
Pseudocistela ceramboides (L.
1758)
Scaphydema metallicum (F.
1792)
Tenebrio opacus Duft. 1812

The spread in RM and bibliographic
source
Chişinău [15; 14], Codrii Reserve,
Padurea Domneasca [2]
Tiraspol [14]

Bender, Costesti [15; 14]
Codrii Reserve [2]
Padurea Domneasca [2]

Raciula [14]
Chişinău [15; 14]

Codrii Reserve [17]

Pred

VU [6]

European

Tihgina, Talmaz, Vadul lui Voda
[15; 14]; Codrii Reserve [17]; Codrii
Tigheci, Padurea Domneasca, Codrii
Reserve, Plaiul Fagului [2]
Vadul lui Voda [15; 14]

Pred

DD

European

Palanca [23]

Sapro

VU [6]

European

Chişinău [15; 14]

Xmyc

VU [6]

European

Sapro
Sapro

VU [6]
EN [6]

European
European

Palanca [23]; Codrii Reserve [17];
Codrii Tigheci, Plaiul Fagului [2]
Bender [15; 14]
Bender [15; 14]

Xmyc

DD [6] Euro-Siberian

Sapro

EN [6]

European
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Hînceşti [17]
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Mycetophagidae
Uloma culinaris (L.1758)

Stenomax aeneus (Scopoli,
1763)
Cryphaeus cornutus (Fischer &
Waldheim, 1823)
Oedemeridae
Ischnomera caerulea (L. 1758)
Pyrochroidae
Pyrochroa coccinea L. 1761
Pyrochroa serraticornis Scop.
1763
Scraptiidae
Anaspis frontalis (L. 1758)
Anaspis ruficollis (F. 1792)
Salpingidae
Rhinosimus ruficollis (Linnaeus, 1761)
Zopheridae
Bitoma crenata (Fabricius,
1775)

Trophic
spectrum
Sapro

IUCN
Status
EN [6]

World
widespread
Euro-Asian

Xy

DD

European

Myc

DD

European,
Western Asia

The spread in RM and bibliographic
source
Tighina, Teleneşti [15; 14]; Codrii
Reserve [17]; Rezervatia Plaiul Fagului
[18]; Padurea Domneasca, Codrii
Tigheci, Codrii Reserve, Plaiul Fagului
[2]
Lozova, [15; 14]; Codrii Reserve [17];
Codrii Reserve, Codrii Tigheci [2]
Lozova, [15; 14]; Codrii Reserve [17];
Codrii Reserve, [2]

Xy

LC [6]

Western Palearctic

Bender, Chitcani, Tiraspol, Raciula [15;
14]

Sapro

DD [6] European

Pred

DD [6] Holarctic

Bahmut, Raciula, Telenesti, Tiraspol
[14]; Kitskany [11]
Bender [15, 14]; Kitskany [11]

Xy/
Pred
Sapro

DD [6] Palearctic

Bender [15; 14]

EN [6]

Bender [15; 14]

Xy

DD [6] Palaearctic

Xy

DD [6] Palaearctic

European

Lozova, [15; 14]; Padurea Domneasca
[2]

Lozova, [15; 14]; Padurea Domneasca,
Codrii Tigheci, Codrii Reserve, Plaiul
Fagului [2]
Colydium elongatum (F. 1787)
Xy
DD [6] European
Lozova, [15; 14]; Plaiul Fagului [2]
Trophic group: Xy – xylophagous, Sap – saprophagous, Myc – mycetophagous, Pred – predaceous, Xmyc – xylomycetophagous, Sapro/Ant – saprophagous-antophagous, Myc/Pred – mycetophagous/predaceous, Xy/Pred –
xylophagous/predaceous. Conservation status: EN – endangered, VU – vulnerable, NT – near threatened, LC
– least concern, DD – data defficient.
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COLEOPTERE SAPROXILICE DIN SUPRAFAMILIA TENEBRIONOIDEA
DIN REPUBLICA MOLDOVA, DIVERSITATEA ŞI CONSERVAREA LOR
(Rezumat)
Lucrarea prezintă date faunistice şi ecologice privind coleopterele saproxilice din suprafamilia
Tenebrionoidea din Republica Moldova. În baza lucrărilor existente, dar şi a colecțiilor entomologice, a fost elaborată o listă preliminară a coleopterelor saproxilice care aparțin acestei suprafamilii. În total, au fost identificate
33 de specii care aparțin la 26 de genuri şi 10 familii. Dintre speciile identificate, 16 nu au mai fost reconfirmate
după anul 1957, deşi suprafaţa împădurită s-a dublat. Acest lucru sugerează o gestionare incorectă a pădurilor din
Republica Moldova, având drept consecinţă creşterea numărului de specii de coleoptere rare şi vulnerabile.
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PRELIMINARY DATA ON COLLEMBOLA (HEXAPODA)
FROM THE RUDI-ARIONEŞTI LANDSCAPE RESERVE
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Abstract. The paper includes the study of 101 Collembolan species from diverse
habitats of the Rudi-Arioneşti Landscape Reserve. The majority of species have a large occurrence: Palaearctic and European (24 species each), Holarctic (21), cosmopolitan (19 species),
Mediterranean (3) and three species have been described from the Republic of Moldova. List of
species and distribution are included.
Keywords: invertebrates, species diversity, Moldova, natural ecosystem.

Introduction
The Rudi-Arioneşti Landscape Reserve (48° 20’ 38.01” N27° 53’ 28.54” E) with surfaces
of 916,0 ha is located in the northern part of the Republic of Moldova, 70 km to North of Bălţi
city. The site includes high rocky, crumbling-sloughing slopes and narrow flood-land of the
Dniester River’s left bank, in the north-eastern part of the country near the border with Ukraine,
being the most important reserve in terms of size and variety of monuments.
In the Rudi section of the reserve, there are 100 natural monuments: Wolves’ ravine,
Winds’ ravine, Dragon’s rock, Wind harp, the Cave of the deceased, the Green spring and old
growth forests (Fig. 1). Only few other places in Moldova where the relief, flora and fauna are so
well linked to the history of the population.
The old natural forest of studied reserve is unique wood treasure situated on the calcareous slope of the Dniester River canyons, including river itself (approx. 43 km) and its meadow.
The Dniester River and its tributaries crossing the reserve have narrow, canyon-like valleys with
steep slopes, rising to 150–180 m above the Dniester’s channel level and consist of cretaceous
deposits present in the whole area of river. The rare species of plants and vertebrate animals are
mentioned here, including some Carpathian elements.
The collembolan communities from petrophyte ecosystems associated with calcareous
canyons of Middle part of the Dniester River in the Republic of Moldova were studied by
Buşmachiu, Bedos, Deharveng, 2015. The peculiarities of Collembolan distribution and their
species diversity in riparian habitats of the Dniester River exposed to periodical flooding were
studied by (Buşmachiu 2011, Buşmachiu & Weiner, 2013).
In spite of several investigations carried out in the different habitats situated along the
Dniester River the knowledge of the collembolan fauna of the northern part, including RudiArioneşti Landscape Reserve is far from satisfactory. Only two species such as Tetrodontophora
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bielanensis (BORNER, 1903) and Morulina verrucosa WAGA, 1842 (Fig. 2b) identified in the
forest litter of Unguri and Rudi localities were cited before now [Buşmachiu, 2011].

Fig. 1: Calcareous canyon from Rudi locality covered with natural forest.

a

b

Fig. 2: a – Tetrodontophora bielanensis; b – Morulina verrucosa

The aim of this study was to reveal the species composition of Collembola from the RudiArionesti Landscape Reserve pointing to their occurrence.

Materials and methods
Site description
The Rudi-Arioneşti Landscape Reserve consists on the territory of several localities:
Unguri, Arioneşti, Rudi and Tătărăuca.
The studied types of ecosystems includes: i) natural mixed forests on the base of oak
(Quercus robur, Q. petrarea) with Fraxinus excelsior and Cerasus avium on the steep limestone slopes
of the Dniester River canyons covered abundantly by moss; ii) wet meadows where the herbs
Poa pratensis, Calamagrostis epigeios, Carex hirta predominated; iii) riparian habitats with herbaceous plants Phragmites australis, Schoenoplectus lacustris, Typha angustifolia and Bolboschoenus
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maritimus; iv) forest belt of water protection on the bank of river dominated by Salix alba and
Polulus alba [1].

Extraction method and identification
The samples of the faunistic material were taken from the soil, litter, wood decompose,
moss, tree trunks, herbs and aquatic plants of Rudi-Arioneşti Landscape Reserve and adiacent
Unguri locality. Natural deciduous forests on the base of Quercus dominate the landscape and
several springs which are tributaries of Dniester River crossing reserve. The trees trunks growing
on limestone slopes and calcareous rocks are covered with moss and lichens.
The samples were collected randomly in April 2004, July 2011, June 2012, October,
2015, March and June, 2016. Litter and soil were sampled by a metallic square frame of 25 cm2
for 5 cm depth, each sample including 4 subsamples. Decaying wood and moss were taken additionally by hand.
The specimens were extracted using modified flotation method [Buşmachiu, Bedos,
Deharveng, 2015] and fixed in 96% ethyl alcohol, sorted, cleared in lactic acid and KOH and
mounted on permanent slides using Marc-Andre II solution. The specimens were identified
using a phase contrast microscope LEICA 2500.
For identification of Collembola species the following keys published within Synopses
on Palaearctic Collembola [1, 6, 8, 15], including some additional papers [7, 9, 11] were used.

Results and discussions
As result of investigation 101 species of Collembola belonging to 42 genera and 16
families were found in the studied habitats of Rudi-Arioneşti Landscape Reserve. Between them
three species Protaphorura tricampata (Gisin, 1956), Mesaphorura tenuisensillata Rusek, 1974
and Isotomurus antennalis (Bagnall, 1940) marked with an asterisk (*) are new for the fauna of
the Republic of Moldova (tab. 1).
The highest number of registered collembolan was from the family Entomobryidae (19
species and 6 genera), followed by the families Isotomidae (17 species and 12 genera), Tullbergiidae
(14 species and 4 genera), Neanuridae (11 species and 7 genera), Onychiuridae (11 species and
5 genera), Hypogastruridae (6 species and 3 genera), Tomoceridae (5 species and 3 genera),
Katiannidae (5 species and 1 genera) and Arrhopalitidae (3 species and 2 genera). Two families
Dicyrtomidae and Neelidae were represented by 2 species and 2 genera each, Odontellidae by 2
species and one genera, when the families Cyphoderidae, Oncopoduridae, Sminthurididae and
Bourletiellidae were represented by one species and genus only.
A lot of interesting and especially unique collembolan species such as Ceratophysella
sylvatica Rusek, 1964, Deutonura conjuncta (Stach, 1926), Jevania fageticola Rusek, 1978 and
Mesaphorura rudolfi Rusek, 1987 were revealed in the natural ecosystems of Rudi-Arioneşti
Landscape Reserve.
The species Kalaphorura paradoxa (Schaffer, 1900) and Folsomides angularis (Axelson,
1905) are typical species for calcareous soils of the canyons situated along the Dniester River, but
Anurida ellipsoides Stach, 1949, Stenaphorura quadrispina Börner, 1901, Stenaphorura metaparisi
Traser, Weiner, 1999 and Sminthurinus signatus (Krausbauer, 1902) are usually present in the
humid soil of riverbanks.
Majority of revealed species has wide geographic occurrence, namely European and
Palaearctic with 24 species each, with Holarctic distribution – 21, cosmopolitan – 19 and three
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species have Mediterranean range. Micraphorura gamae Buşmachiu & Weiner, 2013, Neanura
moldavica Buşmachiu & Deharveng, 2008 and Pseudosinella variabilis Gama & Buşmachiu,
2004 were described from the Republic of Moldova; Tetradontophora bielanensis (Waga, 1842)
(fig. 2a) and Morrulina verrucosa (Börner, 1901) (fig. 2b) are the Carpathian element in the
fauna of the Republic of Moldova.
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DATE PRELIMINARE ASUPRA COLEMBOLELOR (HEXAPODA)
DIN REZERVAȚIA PESAGISTICĂ RUDI-ARIONEŞTI
(Rezumat)
Lucrarea include studiul colembolelor, soldat cu identificarea a 101 specii colectate în diverse habitate
amplasate pe teritoriul rezervației peisagistice Rudi-Arioneşti, în care predomină specii cu areal de distribuţie larg:
palearctice şi europene, cu câte 24 de specii fiecare, cosmopolite – 19, holarctice – 21 şi mediteraneene – 3. Trei
specii dintre cele identificate au fost descrise de pe teritoriul Republicii Moldova, iar două specii sunt considerate
rare, fiind tipice pentru pădurile din zona Carpaților. Prezența speciilor rare şi a celor noi pentru ştiință indică
importanța rezervației pentru păstrarea şi conservarea biodiversității. Lucrarea include lista speciilor, distribuția lor
şi unele aspecte ale ecologiei acestora.
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Table 1: Collembola species from the Rudi – Arionești Landscape
Reserve with their habitat preferences, distribution and ecology
№

Taxon

Habitat, number of specimens and data collections

Occurrence

Family Hypogastruridae
1.
Ceratophysella engadinensis (Gisin,
1949)

cosmopolite

2.

Unguri, forest, litter and soil, 12 ex., 30.04.2004,
3 ex., 26.03.2016; Rudi, forest, litter, 2 ex.,
07.06.2012
Ceratophysella sylvatica Rusek, 1964 Rudi, forest, moss, 2 ex., 07.06.2012

Europe

3.
4.

Ceratophysella succinea Gisin, 1949
Xenylla boerneri (Axelson, 1905)

5.

Xenylla brevisimilis brevisimilis
Stach, 1949
6.
Willemia scandinavica Stach, 1949
Family Neanuridae
7.
Anurida ellipsoides Stach, 1949

8.

Friesea mirabilis (Tullberg, 1871)

9.

Pseudachorutes dubius Krausbauer,
1898
Pseudachorutes sp.
Pseudachorutella asigillata Börner,
1901
Deutonura albella (Stach, 1920)
Deutonura conjuncta (Stach, 1926)

10.
11.
12.
13.
14.
15.
16.
17.

Neanura moldavica Buşmachiu &
Deharveng, 2008
Neanura muscorum (Templeton,
1835)
Micranurida pygmaea (Börner,
1901)
Morrulina verrucosa (Börner, 1901)

Family Odontellidae
18. Superodontella sp.
19. Superodontella lamellifera (Axelson,
1903)
Family Onychiuridae
20. Kalaphorura paradoxa (Schaffer,
1900)
21.
22.

Micraphorura gamae Buşmachiu &
Weiner, 2013
Micraphorura uralica
(Khanislamova,1986)

Unguri, forest, litter and soil, 4 ex., 26.03.2016
Unguri, forest, litter and soil, 2 ex., 30.04.2004;
Rudi, forest, moss, 5 ex., 07.06.2012
Rudi, forest, litter, 5 ex., 07.06.2012

Mediterranean

Rudi, forest, litter, 1 ex., 07.06.2012

Holarctic

Palaearctic

Rudi, forest, moss, 1 ex., 21.07.2011, 2 ex.,
Palaearctic
07.06.2012; Unguri, forest, moss on the soil, 4
ex., 29.10.2015, bank of Dniester River, 6 ex.,
8.06.2016
Rudi, forest, litter, 7 ex., 21.07.2011; Unguri, soil cosmopolite
on the bank of Dniesrer River, 2 ex., 29.10.2015
Rudi, forest, litter, 3 ex., 07.06.2012
Palaearctic
Unguri, forest, litter and soil, 2 ex., 08.06.2016
Unguri, forest, litter and soil, 1 ex., 30.04.2004

Palaearctic

Rudi, forest, litter, 3 ex., 21.07.2011
Europe
Rudi, forest, litter, 1 ex., 21.07.2011, forest, litter, Europe
2 ex., 07.06.2012
Rudi, forest, litter, 2 ex., 21.07.2011
Moldova
Unguri, forest, litter and soil, 1 ex., 30.04.2004,
litter under Salix alba on the bank of Dniester
River, 1 ex., 26.03.2016
Rudi, forest, litter, 2 ex., 21.07.2011; Arioneşti,
forest, wood decompose, 2 ex., 08.06.2016
Unguri, forest, litter and soil, 1 ex., 30.04.2004;
Rudi, forest, litter, 1 ex., 07.06.2012

Europe

Unguri, forest, litter, 1 ex., 30.04.2004
Unguri, forest, litter and soil, 1 ex., 30.04.2004,
forest on the bank of Dniester River, 1ex.,
8.06.2016; Rudi, forest, moss, 2 ex., 21.07.2011

cosmopolite

cosmopolite
Europe

Rudi, forest, litter, 1 ex., moss on the calcareous
Europe
soil, 1 ex., 21.07.2011, forest, soil and litter 2 ex.,
07.06.2012
Unguri, soil under Salix alba on the bank of Dni- Moldova
ester River, 1 ex., 26.03.2016
Unguri, forest, moss on the soil, 2 ex., soil and
Holarctic
wood decompose, 2 ex., 29.10.2015, forest, soil, 6
ex., 26.03.2016
90

Preliminary data on Collembola (Hexapoda) from the Rudi-Arionești landscape reserve

№

Taxon

23.

Orthonychiurus rectopapillatus
(Stach, 1933)

24.

Protaphorura armata (Tullberg,
1869)
Protaphorura bicampata (Gisin,
1956)
Protaphorura campata (Gisin, 1952)
Protaphorura pannonica (Haybach,
1960)
*Protaphorura tricampata (Gisin,
1956)
Protaphorura subarmata (Gisin,
1957)

25.
26.
27.
28.
29.
30.

Tetradontophora bielanensis (Waga,
1842)

Family Tullbergiidae
31. Doutnacia xerophila Rusek,1974
32.
33.

Jevania fageticola Rusek, 1978
Mesaphorura critica Ellis, 1976

34.

Mesaphorura florae Simon, Ruiz,
Martin & Luciañez 1994
Mesaphorura hylophila Rusek, 1982

35.
36.

Mesaphorura krausbaueri Börner,
1901

37.

Mesaphorura rudolfi Rusek, 1987

38.

*Mesaphorura tenuisensillata Rusek,
1974
39. Mesaophorura sylvatica (Rusek,
1971)
40. Mesaphorura simoni Jordana, Arbea,
1994
41. Mesaphorura yosii (Rusek, 1967)
42. Metaphorura affinis (Börner, 1902)
43. Stenaphorura quadrispina Börner,
1901
44. Stenaphorura metaparisi Traser,
Weiner, 1999
Family Isotomidae
45. Appendisotoma abiscoensis (Ågrell,
1939)
46. Desoria sp.

Habitat, number of specimens and data collections
Rudi, forest, litter, 9 ex., 21.07.2011; Unguri,
forest, wood decompose, 1 ex., soil on the bank
of Dniester River, 2 ex., 29.10.2015, forest, wood
decompose, 3 ex., 08.06.2016
Rudi, forest, litter, 19 ex., 07.06.2012; Unguri,
forest, moss on the soil, 57 ex., 29.10.2015
Rudi, forest, litter, 12 ex., 07.06.2012

Occurrence

Unguri, forest, litter, 3 ex., 26.03.2016
Unguri, forest, soil and litter, 27 ex., 26.03.2016

Palaearctic
Palaearctic

Europe

Palaearctic
Palaearctic

Unguri, soil under Salix alba on the bank of Dni- Palaearctic
ester River, 5 ex., 26.03.2016
Rudi, forest, moss on the calcareous soil, 6 ex.,
Europe
21.07.2011, 3 ex., 07.06.2012; Unguri, forest, soil
and litter, 27 ex., 26.03.2016
Unguri, forest, litter and soil, 4 ex., 30.04.2004;
Europe
Rudi, forest, litter, 8 ex., 21.07.2011, 7 ex.,
07.06.2012
Rudi, forest, litter, 1 ex., 21.07.2011; Unguri, forest, soil, 1 ex., 29.10.2015
Unguri, forest moss on the soil, 2 ex., 29.10.2015
Rudi, forest, litter, 3 ex., 21.07.2011; Unguri, forest, moss on the soil, 3 ex., 29.10.2015
Rudi, forest, litter, 1 ex., 07.06.2012

Europe
Europe
Palaearctic
Europe

Rudi, forest, litter, 2 ex., 07.06.2012; Unguri, forest, soil and wood decompose, 2 ex., 29.10.2015,
soil, 1 ex., 08.06.2016
Rudi, forest, litter, 5 ex., 07.06. 2012; Unguri, soil
on the bank of Dniester River, 13 ex., 29.10.2015,
soil under Salix alba on the bank of Dniester
River, 13 ex., 26.03.2016, forest soil, 1 ex.,
08.06.2016
Unguri, soil under Salix alba on the bank of Dniester River, 1 ex., 26.03.2016
Rudi, forest, litter, 2 ex., 21.07.2011

cosmopolite

Unguri, forest, soil and wood decompose, 2 ex.,
29.10.2015
Unguri, soil under Salix alba on the bank of Dniester River, 3 ex., 26.03.2016
Rudi, forest, litter, 3 ex., 07.06. 2012
Rudi, forest, litter, 4 ex., 07.06.2012
Unguri, soil under Salix alba on the bank of Dniester River, 5 ex., 26.03.2016
Rudi, forest, litter, 1 ex., 21.07.2011

Holarctica

cosmopolite

Europe
Palaearctica

Europe
Holarctic
Palaearctic
Mediterranean
Europe

Unguri, forest moss on the soil, 1 ex., 29.10.2015 Europe
Rudi, forest, litter, 2 ex., 07.06.2012
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№

Taxon

47.

Folsomia candida (Willem, 1902)

48.

Folsomia quadrioculala (Tullberg,
1871)

49.

Folsomia manolachei Bagnall, 1939

50.

Folsomia penicula Bagnall, 1939

51.
52.

Folsomides angularis (Axelson, 1905)
Folsomides parvulus Stach, 1922

53.

Isotoma viridis Bourlet, 1839

54.

Isotomiella minor (Schäffer, 1896)

55.

Isotomodes sp.

56.
57.

*Isotomurus antennalis (Bagnall,
1940)
Parisotoma notabilis (Schäffer, 1896)

58.

Proisotoma minima (Axelson, 1900)

59.

Proisotoma minuta (Tullberg, 1871)

60.

Proisotomodes bipunctatus (Axelson,
1903)
Subisotoma pusilla (Schäffer, 1900)

61.

Family Tomoceridae
62. Pogonognathellus flavescens (Tullberg,
1871)
63. Pogonognathellus longicornis (Müller,
1776)
64. Tomocerina minuta (Tullberg, 1876)
65. Tomocerus minor (Lubbock, 1862)
66.

Habitat, number of specimens and data collections
Unguri, soil on the bank of Dniester River, 1 ex.,
29.10.2015
Unguri, forest, litter and soil, 8 ex., 30.04.2004,
soil and wood decompose 2 ex., 29.10.2015;
Rudi, forest, litter, 2 ex., 21.07.2011
Rudi, forest, litter, 5 ex., 07.06.2012; Unguri, forest, soil and wood decompose, 1 ex., 29.10.2015
Rudi, forest, litter, 39 ex., moss on the soil, 1 ex.,
litter, 5 ex., 21.07.2011; Unguri, forest, moss on
the soil, 14 ex., 29.10.2015
Rudi, forest, litter, 5 ex., 07.06.2012
Rudi, forest, moss, 1 ex., soil, 2 ex., 21.07.2011,
litter, 2 ex., 07.06.2012; Arioneşti, forest, moss on
soil, 1 ex., 8.06.2016
Unguri, forest, litter and soil, 1 ex., 30.04.2004,
Unguri, forest, soil and wood decompose, 1 ex.,
29.10.2015
Rudi, forest, moss, 3 ex., 21.07.2011, litter, 14
ex., 07.06.2012; Unguri, soil on the bank of Dniester River, 36 ex., soil and wood decompose, 6
ex., 29.10.2015; Arioneşti, forest, moss on soil, 3
ex., 8.06.2016
Unguri, soil on the bank of Dniester River,1 ex.,
29.10.2015
Unguri, litter under Salix alba on the bank of
Dniester River, 2 ex., 08.06.2016
Unguri, forest, litter and soil, 7 ex., 30.04.2004,
forest, moss on the soil, 8 ex., soil and wood
decompose, 13 ex., 29.10.2015; Rudi, forest, litter, 12 ex., 07.06.2012
Rudi, forest, litter, 3 ex., 07.06.2012; Unguri,
forest, soil on the bank of Dniester River, 1 ex.,
29.10.2015; Arioneşti, forest, moss on soil, 5 ex.,
8.06.2016
Unguri, soil under Salix alba on the bank of Dniester River, 1 ex., 26.03.2016, 1 ex., 08.06.2016
Rudi, forest, litter, 13 ex., 07.06.2012; Unduri,
forest, wood decompose, 3 ex., 29.10.2015
Rudi, forest, litter, 13 ex., moss on the calcareous soil, 24 ex., 21.07.2011, forest, litter, 11 ex.,
07.06.2012

Occurrence
cosmopolite
Holarctic
Palaearctic
Palaearctic
Holarctic
cosmopolite
Holarctic
Holarctic

Europe
cosmopolite

cosmopolite

cosmopolite
Palaearctic
Europe

Rudi, forest, litter, 3 ex., 07.06.2012; Unguri, for- Holarctic
est, litter, 16 ex., 26.03.2016, 2 ex., 08.06.2016
Rudi, forest, moss on the wood, 1 ex., 21.07.2011 Holarctic

Rudi, forest, litter, 3 ex., 07.06.2012
Holarctic
Rudi, forest, litter, 1 ex., 07.06.2012; Unguri, soil cosmopolite
under Salix alba on the bank of Dniester River, 6
ex., 29.10.2015
Tomocerus vulgaris (Tullberg, 1871) Rudi, forest, litter, 2 ex., 07.06.2012; Unguri,
Holarctic
forest, moss on the soil, 2 ex., 29.10.2015, litter, 3
ex., 26.03.2016
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№

Taxon

Family Cyphoderidae
67. Cyphoderus albinus Nicolet, 1842

Family Oncopoduridae
68. Oncopodura crassicornis Shoebotham, 1911
Family Entomobryidae
69. Entomobrya muscorum (Nicolet,
1842)
70. Heteromurus nitidus (Templeton,
1835)
71.
72.
73.
74.
75.
76.
77.

Lepidocyrtus cf. arrabonicus Traser,
2000
Lepidocyrtus cyaneus Tullberg, 1871
Lepidocyrtus lanuginosus (Gmelin,
1788)
Lepidocyrtus lignorum (Fabricius,
1775)
Lepidocyrtus paradoxus Uzel, 1890
Lepidocyrtus violaceus Lubbock,
1873
Orchesella cincta (Linnaeus, 1758)

78.

Orchesella multifasciata Stscherbakow, 1898

79.

Orchesella pseudobifasciata Stach,
1960

80.

Orchesella spectabilis Tullberg, 1871

81.

Pseudosinella horaki Rusek, 1985

82.

Pseudosinella alba (Packard, 1873)

83.
84.

Pseudosinella albida (Stach, 1930)
Pseudosinella octopunctata Börner,
1901
Pseudosinella variabilis Gama &
Buşmachiu, 2004
Willowsia buski (Lubbock, 1870)

85.
86.

Habitat, number of specimens and data collections

Occurrence

Rudi, forest, litter, 2 ex., 07.06.2012; Unguri,
forest, 2 ex., 8.06.2016; Arioneşti forest, wood
decompose, 1 ex., 8.06.2016

Palaearctic

Unguri, forest, soil, 1 ex., 26.03.2016

Palaearctic

Unguri, forest, moss on the soil, 2 ex.,
29.10.2015, litter, 1 ex., 26.03.2016
Rudi, forest, litter, 3 ex., 21.07.2011; Unguri,
forest, moss on the soil, 1 ex., 29.10.2015, litter, 3
ex., 26.03.2016
Unguri, forest, litter, 1 ex., litter under Salix alba
on the bank of Dniester River, 1 ex., 26.03.2016
Meadow, 5 ex., 26.08.2003; forest, litter, 3 ex.,
11.08.2003, 19 ex., 21.08.2005
Unguri, forest, litter, 2 ex., 26.03.2016

Holarctic
cosmopolite
Europe
Holarctic
Holarctic

Rudi, forest, litter, 6 ex., moss on the soil, 2 ex.,
Holarctic
21.07.2011
Unguri, forest, litter, 4 ex., under Salix alba on the Holarctic
bank of Dniester River, 6 ex., 26.03.2016
Unguri, bank of Dniester River, 1 ex., 08.06.2016 Holarctic
Unguri, forest on the bank of Dniester, 1 ex.,
8.06.2016
Rudi, forest, litter, 9 ex., 21.07.2011; Unguri,
forest, moss on the soil, 2 ex., 29.10.2015; forest litter, 1 ex., soil under Salix alba on the bank
of Dniester River, 7 ex., 26.03.2016, 42 ex,
8.06.2016; Arioneşti, forest, moss on soil, 2 ex.,
8.06.2016
Rudi, forest, litter, 19 ex., 21.07.2011, 6 ex.,
07.06.2012, bank of Dniester River, 13 ex.,
8.06.2016; Unguri, forest, moss on the soil, 1 ex.,
29.10.2015, litter on the bank of Dniester River,
13 ex., 08.06.2016; Arioneşti, forest, moss on soil,
10 ex., 8.06.2016
Rudi, forest, moss, 2 ex., 21.07.2011; Unguri, forest, moss on the soil, 4 ex., 29.10.2015
Unguri, forest, litter and soil, 7 ex., 30.04.2004,
moss on the soil, 3 ex., 29.10.2015, forest soil, 14
ex., 26.03.2016
Unguri, bank of Dniester River, 6 ex., 8.06.2016,
soil under Salix alba on the bank of Dniester
River, 1 ex., 26.03.2016
Unguri, forest, litter, 1 ex., 26.03.2016
Unguri, forest, soil and litter, 2 ex., 26.03.2016

Europe

Europe

Europe
Europe
cosmopolite
Mediterranean
Holarctic

Unguri, forest, litter, 14 ex., 26.03.2016

Moldova

Rudi, forest, litter, 7 ex., 07.06.2012

cosmopolite
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№

Taxon

87.

Willowsia nigromaculala (Lubbock,
1873)
Family Neelidae
88. Megalothorax minimus Willem,
1900
89.

Neelides murinus (Folsom, 1896)

Family Sminthurididae
90. Sphaeridia pumilis (Krausbauer,
1898)
Family Arrhopalitidae
91. Pygmarrhopalites terricola (Gisin,
1958)
92.

Pygmarrhopalites secundarius (Gisin,
1958)
93. Arrhopalites sp.
Family Katiannidae
94. Sminthurinus aureus (Lubbock,
1862)
95. Sminthurinus bimaculatus Axelson,
1902
96. Sminthurinus elegans (Fitch, 1863)
97. Sminthurus niger (Lubbock, 1868)
98. Sminthurinus signatus (Krausbauer,
1902)
Family Dicyrtomidae
99. Dicyrtoma fusca (Lubbock, 1873)
100. Ptenothrix atra (Linnaeus, 1868)
Family Bourletiellidae
101. Deuterosminthurus bicinctus (Koch,
1840)

Habitat, number of specimens and data collecOccurrence
tions
Rudi, forest, litter, 3 ex., 07.06.2012; Unguri, soil cosmopolite
on the bank of Dniester River, 1 ex., 8.06.2016
Unguri, forest, moss on the soil, 1 ex.,
cosmopolite
29.10.2015; Arioneşti, forest, moss on soil, 1 ex.,
wood decompose 3 ex., 8.06.2016
Rudi, forest, litter, 3 ex., 07.06.2012; Unguri, for- cosmopolite
est, moss on the soil, 3 ex., 29.10.2015; Arioneşti,
forest, 1 ex., 8.06.2016
Rudi, forest, litter, 2 ex., 21.07.2011; Unguri, for- cosmopolite
est, moss on the soil, 3 ex., 29.10.2015
Unguri, forest, moss on the soil, 1 ex. forest soil 1 Palaearctic
ex., 29.10.2015
Unguri, forest, moss on the soil, 1 ex., 29.10.2015 Holarctic
Rudi, forest, moss on the soil, 3 ex., 21.07.2011

-

Unguri, forest, moss on the soil, 2 ex., soil and
wood decompose, 1 ex., 29.10.2015
Rudi, forest, near spring, 1 ex., 21.07.2011

Palaearctic
Palaearctic

Rudi, forest, litter, 1 ex., 07.06.2012
Europe
Unguri, forest, moss on soil, 2 ex., 29.10.2015
Palaearctic
Unguri, soil under Salix alba on the bank of Dni- Palaearctic
ester River, 11 ex., 26.03.2016
Rudi, forest, litter, 1 ex., 21.07.2011
Holarctic
Unguri, soil under Salix alba on the bank of Dni- Palaearctic
ester River, 1 ex., 26.03.2016
Unguri, soil under Salix alba on the bank of Dni- Palaearctic
ester River, 1 ex., 26.03.2016

94

HOMINIDS FROM SCHELA CLADOVEI – MEHEDINȚI
Alberto PĂTRULESCU
Iron Gates Regional Museum, 2, Independenţei Street, RO–220171 Drobeta
Turnu Severin, Mehedinţi District, patrulescualberto@gmail.com

Abstract: Schela Cladovei is the only Romanian Mesolithic-Neolithic site in the Iron
Gates that was not covered by the Danube waters following the building of the Iron Gates I and
II dams. Its archaeological importance just can’t be stressed enough. This paper presents a part of
the Hominids collection of Iron Gates Region Museum namely Hominids from Schela Cladovei.
The specified data are mentioned for each species: name species, age, place, data and author of
the discovery, scientific description.
Keywords: Schela Cladovei, Iron Gates, Mesolithic, Neolithic

Introduction
The town called Drobeta Turnu Severin today is one of the few localities in the world
that can prove a continuous human presence of 8000 years. The archaeological site revealed the
beginning of the primitive man’s life, his passing from the stage of the harvester, the fisherman
and the hunter to a modern sedentarized civilization. A necropolis was discovered with more
than 65 graves dating from 7300 – 6300 (BC).
Another important breakthrough was that of a Homo sapiens aged 8000 (BC). The first
excavations on the archaeological site at Schela Cladovei were carried out by the historian Vasile
Boroneanţ, starting with 1965. The radioactivity dating of the archaeological evidence confirms
the approximate age of about 8000 years. Schela Cladovei is today a neighbourhood of Severin
(Fig. 1).

Fig. 1: Location of the archaeological site “Schela Cladovei”
M A R I S I A, XXXVII, p. 95–100

Alberto PĂTRULESCU

The Schela Cladovei archaeological site stretched over a distance of about 1 km, being
heavily affected by the construction of the two hydropower stations, Iron Gates I and II,
destroying much of it. In order to avoid advanced erosion due to the rise of the Danube, the
bank was protected by a dyke and reinforced with concrete slabs. Unfortunately, this protection
will be of short duration, with the concrete-facing edge already in an advanced stage of degradation [1].
The research of this site began in 1965 and continues today. The research has continued
every year, resumed in 2001–2002 and again in 2006 as part of a joint Romanian-British research
project. The discoveries made at the Schela Cladovei archaeological site have gained international
recognition, being prehistoric and university courses around the world [1].
Materials and methods

The paper was elaborated on the basis of the research of the cultural assets in the
Hominids collection and on the basis of the information from the literature. For each species were
mentioned: name of species, age, place, data and author of the discovery, scientific description.

Results and discussions
The Hominid Collection of the Iron Gate Region Museum comprises 28 tracks. In this
work are described only the Hominids from Schela Cladovei (local Neantropi).
I. The collection of hominids – Schela Cladovei – Mehedinți
1. Homo sapiens sapiens Schela Cladovei
Name: The man at Schela Cladovei
Species: Homo sapiens
Age: 7000 years BC
Place of discovery: Schela Cladovei, Mehedinți County, România
Date of discovery: 1967
Discovered by: Dr. Vasile Boroneanț and Clive Bonsall.
Description: The female skull (Fig. 1), besides its attenuated features, also exhibits a trace of a
later scarred stroke on the front bone with the clogging of the bone, which excites a particular
museum interest.
Scientific reconstitution: Dr. Cantemir Riscuţia (Fig. 2)
2. Homo sapiens sapiens Schela Cladovei
Name: The man at Schela Cladovei
Species: Homo sapiens
Age: 7000 years BC
Place of discovery: Schela Cladovei, Mehedinți County, Romania
Date of discovery: 1967
Discovered by: Dr. Vasile Boroneant and Clive Bonsall.
Description: The skull of the man (Fig. 3) with pregnant cromagnoid features was discovered in
1967 in Mesolithic layers at Schela Cladovei near Drobeta Turnu Severin.
Scientific reconstitution: Dr. Cantemir Riscuţia (Fig. 4)

96

Hominids from Schela Cladovei – Mehedinți

3. Homo sapiens sapiens Schela Cladovei
Name: The man at Schela Cladovei
Species: Homo sapiens
Age: 7000 years BC
Place of discovery: Schela Cladovei, Mehedinți County, Romania
Date of discovery: 1967
Discovered by: Dr. Vasile Boroneanț and Clive Bonsall.
Description: The 30–35-year-old male skull (Fig. 5) with a bone-to-bumper tip that crossed the
right jaw into the large wing of the sphenoid as it penetrates deep into the brain.
Scientific reconstitution: Dr. Cantemir Riscuţia (Fig. 6)

Fig. 2: Skull reconstituted – plaster
Homo sapiens sapiens Schela Cladovei

Fig. 3: Vital reconstruction – plaster
Homo sapiens sapiens Schela Cladovei
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Fig. 3: Skull reconstituted – plaster
Homo sapiens sapiens Schela Cladovei

Fig. 4: Vital reconstruction – plaster
Homo sapiens sapiens Schela Cladovei

Fig. 5: Skull reconstituted – plaster
Homo sapiens sapiens Schela Cladovei

Fig. 6: Vital reconstruction – plaster
Homo sapiens sapiens Schela Cladovei

II. Temporary exhibition of the Hominids collection from Schela Cladovei
Until 2010, the collection of Hominids was exhibited at the basic exhibition (Fig. 7)
of the Natural Science Section of the Iron Gate Region Museum [2]. At present, the Iron Gate
Region Museum is in a large empowerment process and is closed to the public. The newly-built
Multifunctional Pavilion has provided the opportunity to organize various thematic temporary
exhibits, putting the collections of the museum in value. Among the many temporary exhibitions
are the exhibition “Origins: The Road of Humankind”, which includes the pieces belonging to
the collection of hominids – Schela Cladovei (Fig. 8).
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Fig. 7: Images from the old permanent exhibition

Fig. 8: Pictures from the temporary exhibition: “Origins: The Road of Humankind”

Conclusions
We all left, at least once in a lifetime, in a museum. But how many of us have understood
the material evidence (collections) underlying a museum?
More for everyone, the collection of hominids is designed to show the public the roots of
Schela Cladovei culture, life in all its complexity and even to make the visitor more deeply the
importance of this archaeological site given that it was recognized as the most old stable human
settlement in Europe. Thematic exhibitions serve to raise awareness of the local community of
importance and rich cultural heritage in the European context.
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HOMINIZII DE LA SCHELA CLADOVEI – MEHEDINȚI
(Rezumat)
Schela Cladovei este singura zonă mesolito-neolitică românească din Porțile de Fier care nu a fost acoperită
de apele Dunării după construirea digurilor de Porți I şi II. Importanța sa arheologică nu mai are nevoie de prezentare. Lucrarea prezintă o parte din colecția de Hominizi a Muzeului Regiunii Porților de Fier, şi anume Hominizii
de la Schela Cladovei. Pentru fiecare specie se precizează: denumirea speciei, vârsta, locul şi data descoperirii, autorul descoperirii, descrierea ştiințifică.
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Abstract: Specimens of fossil shark teeth hosted in the Museum of Natural Sciences
Târgu Mureş are herein reassessed, bringing new evidences regarding the occurrences of the species Otodus megalodon, O. auriculatus and Macrorhizodus praecursor in the Paleogene and Lower
Miocene sedimentary basins of Transylvania and in Romania. The presence of the biggest and
geologically oldest O. megalodon needs to be highlighted, as this species is still rare in our country.
Keywords: Transylvania, fossil sharks, Paleogene, Early Miocene.

Nicolae TRIF, Vlad CODREA, Ramona BĂLC

Introduction
Since a few years ago, one large sized fossil shark tooth from the permanent exhibition of
the Museum of Natural Sciences, Mureş caught our attention. Taking advantage of a recent visit
in the paleontology collection, we observed a few other fossil shark teeth that are now subject
of this article. As shark teeth are not often encountered in Romania, we considered it useful to
describe and illustrate these specimens.

Materials and methods
Herein, we reassess a number of three teeth hosted in the Museum of Natural Sciences in
Târgu Mureş (herein after, abbreviated: MNSTM). Photographs of the teeth were captured with
a D700 Nikon camera and a 105 mm Sigma lens, using a professional tripod. The measurements
have been done digitally, using a reference scale.
As the geological origin of two of these teeth was not enough clear, two small samples of
the matrix rocks were collected, then analyzed for the calcareous nannofossils content in order to
find out the geological age of the deposits that yielded the Otodus auriculatus and O. megalodon.
Smear slides have been prepared using the gravity settling technique (Bown & Young, 1998)
and the calcareous nannofossils content was investigated with a light microscope (Axiolab A) at
1000x magnification. The photographs were captured with an AxioCam ERc5s digital microscopy camera.
We have to mention that we needed to cross-reference the inventory catalog, the recent
labels and one old label in order to determine the correct origin of the studied specimens.
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We assigned in this way the numbers 249 and 251 to the Jósef Fikk’s donation from 1942
(specimens from Huedin area) and the specimen no. 250 to the Szőcs’ donation from 1958.
Seemingly, this tooth was a lucky fortuitous found in a metallurgic casting sand that originated
from an open-pit near Cluj. It is rather possible that the source of this casting sand was in
Coasta cea Mare open-pit, the most credible origin, as long as it was the only one working in
’50s in the area.
Systematic paleontology
Superorder: Galeomorphii COMPAGNO 1973
Order: Lamniformes BERG, 1958
Family: Otodontidae GLICKMAN, 1964
Genus: Otodus Agassiz 1843 (sensu Cappetta, 2012)
Otodus (Carcharocles) auriculatus BLAINVILLE 1818
(Fig. 1 – a, b, b’, c)
Material: one tooth originating from Huedin, Cluj County, Romania (no. 251 MNSTM).
The incomplete tooth has a triangular shape, with slightly convex cutting edges creating
an ogive-shape of the apex. The edges are covered by fine and irregular serrations that become
faint and disappear towards the apex (Fig. 1 – b, b’). The lingual side is convex, while the labial
side is flat. Neither the root, nor the lateral cusplets are preserved. Despite its state of preservation, the tooth can be assigned to a primitive form of O. auriculatus, in accordance with the
definition given to this species by Ehret & Ebersole (2014) or Ciobanu (2002).
Discussions
In Romania the species O. auriculatus was previously reported by Popovici-Hatzeg
(1896, 1898) from the Eocene of Albeşti (Argeş County) and by Ciobanu (2000, 2002) from the
Eocene deposits of Turnu Roşu (=Porceşti; Sibiu County). The species was mentioned also from
the northwestern Transylvania by Koch (1894, 1900) from the “Bryozoans Marls” (Brebi Marls
Formation), but we found this occurrence doubtful since the age of this formation is uppermost
Priabonian-lowermost Oligocene (Rusu, 1987; Mészàros & Moisescu, 1991) and this species
does not occur anymore in the uppermost Eocene.
O. auriculatus was also found in Austria (Schultz & Piller, 2013), Belgium (Blainville,
1818, Herman & Van Den Eeckhaut), Uzbekistan (Malyshkina & Ward, 2016) and Kazakhstan
(King et al., 2013).
In order to establish a more precise age of this specimen, a nannofossil analysis was
performed on the tooth filling sediment. The calcareous nannofossil assemblage contains 10
autochthonous species, together with Cretaceous and Lower Paleogene reworked specimens.
The preservation is poor and only the genus level can be appointed for some of the specimens
(e.g. Ericsonia sp. Pontosphaera sp., Discoaster sp., Reticulofenetsra sp.). The age of this sediment is
given by the presence of Sphenolithus arthurii, a species with both first and last occurrence within
NP11 Zone (Bown, 2005) in Ypresian. Thus, the age of the studied samples is Lower Eocene.
Otodus (Megaselachus) megalodon AGASSIZ, 1835
(Fig. 1 – d, e, f )
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Material: a single tooth, originating from?Cluj-Napoca – Coasta cea Mare, Cluj County,
Romania (no. 250 MNSTM).
The tooth has a general triangular shape with a massive crown and a high and strong root.
On the lingual side a medium developed neck (bourlette) is present. The labial side of the crown
is mostly flat with a shallow central depression. Both on labial and lingual sides the crown has
longitudinal cracks. The tooth is incomplete, lacking the apex of the crown. The preserved height
of the specimen is 107.3 mm. At least 10 or15 mm are missing from the apex so we estimate a
total original height of around 120 mm. The width is of 84.5 mm while the labio-lingual thickness is of 27 mm. It is obvious that the tooth was carried by the water, rolled by the waves. Not
only that the tooth lacks the apex but the cutting edges of the crown are chipped too. The serration almost entirely disappeared and is preserved only for a distance of a few millimeters, on the
distal side, but worn and rounded. The preserved serration can be appreciated that it was small
and regular. The crown ends with no sign of any lateral cusplets. The general morphology is in
accordance with the one of Otodus megalodon, as illustrated in Cappetta (2012).
Discussions
Considering the size and lack of lateral cusplets we assign this specimen to an adult shark.
Unfortunately the state of preservation makes it very hard for us to assign this tooth to an exact
location on the shark’s jaw. However, the narrow shape indicates a lateral location on the upper
jaw.
Compared with the other specimens of O. megalodon already found in Romania, this
tooth is the biggest one ever reported. Considering that the other specimens of O. megalodon
had reconstructed lengths of 8 to 9.7 m for smaller dimension of the teeth, we appreciate that
this shark reached at least 11 to 12 meters in length. We need to remind that it is supposed that
O. megalodon could reached total lengths of the body around 15 to 18 m (Gottfried et al., 1996;
Pimiento, Balk, 2015; Pimiento et al. 2016). Recently, a new method of calculus that used associated tooth sets of O. megalodon and of extant great white and makos sharks gave similar results,
with body length between 17 and 20 m (Leder, 2016).
In Romania O. megalodon remains a rare species. Very few specimens were found until
now, that originated in Badenian deposits. Herepey (1896) mentions this species from Valea
Lupului (Cetea, Alba County) while Noszky (1925) reports it from the Leitha limestone of Aiud
area. More recently, the species is reported at Borzeşti, Cluj County (Mészàros et al., 1992) and
Lăpugiu de Sus, Hunedoara County (Trif et al., 2016).
O. megalodon species has a circum-global distribution with Miocene and Pliocene records
from USA (Purdy et al., 2000), Japan (Yabe et al., 2004), New Zealand (Keyes, 1972) and from
the bottom of Pacific Ocean (Belyaev & Glikman, 1970). It worth to mention that Koch (1900)
reported this species as ”Carcharodon megalodon” from some localities from the former AustroHungarian empire, but none from Transylvania.
In order to determine a precise age of the specimen filling sediment from the root of
tooth was collected and analyzed. The calcareous nannofossil assemblages present a better state
of the preservation than the one previously described, containing 9 autochthonous species.
The identified species are: Calcidiscus leptoporus, Coccolithus pelagicus, Cyclicargolithus abisectus,
Helicosphaera carteri, Reticulofenestra pseudoumbilicus, R. perplexa, R. minuta, Sphenolithus conicus,
and S. moriformis. The age of the studied sediment is given by the co-occurrence of C. abisectus
and H. carteri. The last occurrence of C. abisectus and the first occurrence of H. carteri fall into
NN1 Zone (Young, 1998). This zone is placed at the Oligocene-Miocene boundary, between the
uppermost Chattian and lowermost Aquitanian (Martini, 1971). But, if C. abisectus is reworked
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in these deposits, the age of these rocks may be considered younger, i.e. Early Eggenburgian (=
Early Burdigalian, in Steininger, 1999), as Nicorici et al. (1979) considered.
Family: Lamnidae MÜLLER AND HENLE, 1838
Genus: Macrorhizodus GLIKMAN, 1964
Macrorhizodus praecursor LERICHE, 1905
(Fig. 1 – g, h, i)
Material: one tooth originating from Huedin, Cluj County, Romania (no. 249 MNSTM).
The tooth figured is a rather slender anterior tooth with a convex lingual face and a flat
labial face that slightly overhangs the root at the base. The cutting edge is complete and reaches
the base of the crown. The profile is slightly sigmoid. The enameloid is completely smooth. No
lateral cusplets are present. The root has no central groove on the lingual only a very small and
shallow foramen. The root lobes narrow towards their end under the form of a cone.
Discussions
Although no less than three species of Macrorhizodus are described from Eocene (M.
praecursor 1905, M. nolfi Zhelezko 1999 and the less known M. praecursor americana Leriche
1942) the differences between them are not too clear. Malyshkina & Ward (2016) for example,
note that the presence of distinct lateral cusplets in M. nolfi seems to separate it from M. precursor
but in the same time they consider that the dividing line between there two species is uncertain.
No lateral cusplets are present in our specimen and the main cusp is less massive and it does not
present a neck compared with an M. nolfi anterior tooth, originating from the Early-Middle
Eocene of Denmark (Carlsen & Cuny, 2014). We consider that the studied specimen is similar
with other described and figured specimens of M. praecursor (Case & Cappeta, 1990; GonzalesBarba, 2008) and assign with confidence our specimen to this species.
This tooth represents the second occurrence of M. precursor from Romania and the first
one from the northwestern part of Transylvania. This species was previously described from the
Eocene of Turnu Roşu (Porceşti) under the name Isurus praecursor (Ciobanu, 2002).
M. precursor was also found in the Lutetian of France (Leriche, 1906) and Belgium
(Leriche, 1905), the uppermost Lutetian to Priabonian of Egypt (Case & Cappetta, 1990),
middle Eocene of Antarctica (Cione & Reguero, 1994) and in the Middle to Late Eocene of
Chesapeake Bay, USA (Kent, 1994).

Conclusions
While the sample of shark teeth found in the collections of the Museum of Natural
Sciences Mureş is not very large, the specimens found are rather interesting. It is important to
note the presence of the largest O. megalodon yet to be found in Romania and also the oldest one,
originating in the NW area of Lower Miocene Transylvanian sedimentary basin (sensu Balintoni
et al., 1998). The Huedin teeth also contribute to the knowledge of the fossil shark fauna of that
region that is less known. The species M. precursor in particular is of special interest enlarging the
area of species occurrence to the NW of the Transylvania while O. auriculatus specimen documents the presence of this species in this part of the country.
All the three species of fossil sharks hosted in MNSTM collections are cosmopolite organisms, being found in similar geological age deposits, worldwide. The representatives of the genus
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Otodus are considered to be top predators, specialized to diet based on large marine mammals
(O. megalodon) or with an undergoing specialization (O. auriculatus). Probably M. precursor had
a similar diet and ecology as the Recent Isurus oxyrinchus Rafinesque 1810, a highly migratory
species that feed with teleosts, cephalopods, crustaceans and even small Rajidae (Tillwell &
Kohler, 1982; Maia et al., 2006). The presence of these species in Transylvanian Basin is probably
due to the richness and diversity of organisms found in these waters both in Paleogene and in the
Miocene that constituted the prey of these sharks.
The present study is also an addition to the continuous concerns for the research, conservation and valorization of cultural heritage of the Mureş Museum.
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DINȚI DE RECHINI FOSILI DIN COLECȚIA MUZEULUI
DE ŞTIINȚELE NATURII, MUREŞ
(Rezumat)
Specimenele de dinți de rechini fosili din colecțiile Muzeului de Ştiințele Naturii din Târgu Mureş sunt reevaluate în acest articol, aducându-se noi dovezi cu privire la localitățile paleogene şi miocene pentru speciile Otodus
megalodon, O. auriculatus şi Macrorhizodus praecursor din bazinele paleogen şi miocen inferior din Transilvania şi în
ansamblu, din România. Prezența celui mai mare şi totodată a celui mai vechi Otodus megalodon trebuie subliniată,
această specie fiind încă rar întâlnită în țara noastră.
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Fig. 1: Otodus auriculatus, Huedin, (Early Eocene) – a. lingual view, b. labial view, b’ detail of the serration;
c. distal view; O. megalodon,?Cluj-Napoca, Coasta cea Mare (Early Miocene) – d. lingual view, e. labial view,
f. distal view; Macrorhizodus praecursor, Huedin, (Early Eocene) – g. lingual view, h. labial view, i. distal
view.
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Fossil shark teeth from the collections of the Museum of Natural Sciences, Mureș

Fig. 2: Calcareous nannofossils from the studied samples (crossed nicols images). 1. Calcidiscus leptoporus
(MS); 2. Coccolithus formosus (AS); 3. Coccolithus pelagicus (MS); 4. Cyclicargolithus abisectus (MS); 5.
Cyclicargolithus floridanus (AS); 6. Ericsonia sp. (AS); 7. Helicosphaera carteri (MS); 8. Pontosphaera sp.
(AS); 9. Reticulofenestra perplexa; 10. Reticulofenestra pseudoumbilicus (MS); 11–12. Sphenolithus arthurii
(AS). *AS – Otodus auriculatus sample; *MS – O. megalodon sample.
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