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ABSTRACT

The Romanian Oltul Mijlociu-Cibin-Hartibaciu Natura 2000 site of community
importance (SCI) was designated for the purpose of protecting biodiversity and maintaining
the wild flora and fauna in a favourable conservation status, as well as the natural habitats of
conservation interest. This research focused on the possible disparition of one protected fish
species Pelecus cultratus (Linnaeus, 1758) and the appearance of an alien one Babka
gymnotrachelus (Kessler, 1857), as ecological indicators of the fact that at least this Natura
2000 site is far from being properly protected and a new, more responsible way should be
followed and different administrators put in charge of the areas management.

RESUME: Natura 2000 une panacée? Site Natura 2000 Oltul Mijlociu-Cibin-
Hartibaciu (ROSCI0132) — Une extinction d’especes locales de poissons indigénes et un
nouveau cas d’étude d’arrivée de poissons exotiques.

Le site roumain Natura 2000 d’importance communautaire (SIC), Oltul Mijlociu-
Cibin-Hartibaciu, a été désigné dans le but de protéger la biodiversité et de maintenir dans un
état de conservation favorable la flore spontanée et la faune sauvage, ainsi que les habitats
naturels d’intérét pour la conservation. Cette recherche s’est concentrée sur la possible
disparition d’une espece de poisson protégée, Pelecus cultratus (Linnaeus, 1758) et
I’apparition d’une espéce exotique, Babka gymnotrachelus (Kessler, 1857), comme indicateurs
écologiques du fait qu’au moins ce site Natura 2000 est loin d’étre étre correctement protégé et
qu’une nouvelle voie plus responsable devrait étre suivie par les différentes administrations en
charge de ces activités.

REZUMAT: NATURA 2000 un panaceu? Situl Natura 2000 Oltul Mijlociu-Cibin-
Hartibaciu (ROSCI0132) — studiu de caz referitor la extinctia locala a unei specii de peste
nativa gi sosirea unui peste strain nou.

Situl Natura 2000 de importanta comunitara (SCI) Oltul Mijlociu-Cibin-Hartibaciu din
Romania a fost desemnat in scopul protejarii biodiversitatii si mentinerii ntr-o stare favorabild
de conservare a florei spontane si a faunei salbatice, precum si a habitatelor naturale de interes
pentru conservare. Aceasta cercetare s-a axat pe posibila disparitie a unei specii protejate de
pesti Pelecus cultratus (Linnaeus, 1758) si aparitia unei specii noi, Babka gymnotrachelus
(Kessler, 1857), ca indicatori ecologici ai faptului ca cel putin acest sit Natura 2000 este
departe de a fi protejat in mod corespunzitor si o noud cale mai responsabild ar trebui sa fie
urmatd de diferite administratii responsabile de aceste activitati.
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INTRODUCTION AND BACKGROUND

More than four billion species were estimated to have emerged and evolved on our
planet in the last 3.5 billion years, more than 99% are extinct (Novacek, 2002). The extinction
episodes were and are natural in the evolution of the Earth’s biosphere, but generally are
counterbalanced by speciation, only five such events were described as “mass extinctions” till
present, near the end of the Ordovician, Devonian, Permian, Triassic, and Cretaceous periods
(Jablonski, 1994). Present-day there is controversy amongst naturalists of a new, ongoing sixth
mass extinction, due to the recent global trends, in which the human impact is more and more
present and agressive (Barnosky et al., 2021).

In spite of this phenomenon’s appearance, magnitude, and importance, somehow the
public opinion and even decision makers are not really aware about it. In these circumstances
all the changes in biodiversity, especially any new extictions or alien species arrivals which in
one way or an other, change the species structure should to be highlighted by up to date
scientific research.

Over a century ago, Europe still included extensive magnificient regions which were
relatively natural, but all forms of economy increased and sped up progress and expansion
inprinted its negative footprint. Human impact on ecosystems grew faster and faster after the
Second World War; in parallel, coordinated efforts were made to conceptualise, design, and
put into action programmes of nature protection and conservation, as a recognition of worth
and significance for human society (Curtean-Banaduc and Florescu, 2007). In the context of
raising awareness about the global biodiversity related threats, risks, and changes which affect
Europe, maybe more than other continents, a succession of politics, strategies, and actions
were implemented with the aspiration to protect and conserve ecosystems, their habitats, and
their species. One such well known approach is the European Union’s admirable initiative,
struggle, and large scale efforts with the Natura 2000 network. More than 18% of the EU’s
terrestrial area and over than 8% of its marine region, Natura 2000 is the largest coordinated
network of protected areas on the planet, offering a place of refuge to Europe’s most priceless
and threatened species and habitats (*), or at least this was the intention.

The European Danube Basin is a historically well-known important area for the
richness and diversity of its fish fauna, habitats, and fisheries (Antipa, 1909; Banarescu, 1964;
Polac¢ik et al., 2008; Trichkova et al., 2009; Kalchev et al., 2010; Banaduc et al., 2014,
2016a,b, 2020a,b; Erds et al., 2017; Snigirova et al., 2021).

In the worldwide context, where there exists a high variability of stressor categories
and stressors adversely impacting the freshwater ecosystems (Banaduc et al., 2022a,b, 2023),
all the Danube River basin countries sub-basins’ lotic systems, naturaly described by a high
level of general biodiversity, were sadly substantially affected by the impacts of human
activities mostly in XX and XXI centuries, but not only (Schneider-Binder, 2020; Burga and
Landolt, 2020; Cianfaglione and Pedroti, 2020; Carni and Juvan, 2020, Adamek et al., 2020;
Caleta et al., 2020; Deki¢ et al., 2020; Dikanovi¢ et al., 2020; Lenhardt et al., 2020; Misikova
and Makovinska, 2020; Maslanko et al., 2020; Afanasyev et al., 2020; Kostov et al., 2020;
Kenderv and Trichkova, 2020). In spite of the historical and partially the present major
economical and ecological role of fish in the Danube Basin, this taxonomic group habitats and
biocoenosis were and still are under continuous and tremendous pressures, threats, and risks
due to a high number of negative human impacts like: pollution (persistent organic pollutants,
mining pollutants, plastics, pharmaceuticals, viral ARN, bacteria, oversedimentation, etc.),
riverine vegetation destruction, habitat fragmentation, deterioration and destruction, climate
change, trophic resource dynamics, human induced interbreedings, introduced alien and
invasive species, etc. (Curtean-Banaduc and Banaduc 2008; Banaduc 2010, 2016; Banaduc et
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al., 2011, 2020a,b, 2021a,b, 2022a,b; Curtean-Banaduc et al., 2014, 2020, 2021, 2023;
Anastasiu et al., 2017; Popa et al., 2019; Burcea et al., 2020; Boeras et al., 2021, 2022a,b;
Costea et al., 2021).

Based on the Alpine, Continental, Pannonian, Stepic, and Pontic Biogeographical
Seminars of Sibiu (Romania) in 2007 (Banaduc 2010, 2011; Banaduc et al., 2012; Banaduc
and Curtean-Banaduc, 2013a,b), Romania started to build its Natura 2000 network, a complex
and difficult process in which fish species were one of the core taxonomic groups, and were
the basis on which many Natura 2000 sites were designated, of course in relation with other
species and habitats too (Curtean-Banaduc and Florescu, 2007).

In spite of a large number of specific studies dedicated to Natura 2000 protected fish
species in special designed sites (i.e. Banaduc, 2001; 2006, 2007a-¢, 2008a-f; 2009, 2010,
2012; Banaduc et al., 2011, 2015, 2016a,b, 2017a,b; Banaduc and Curtean-Banaduc, 2013a,b;
Curtean-Banaduc et al., 2015; Nastase and Otel, 2016, 2017; Nicolaev et al., 2018) the authors
of this case study highlight that at least sometimes the ichthyologists advice for real
conservation remain on paper, and the decision makers act as they know better or the so called
local and regional economic development should have no connection at all with the sustainable
development concept principles, and the ichthyocenoses and their habitats are degrading in
spite of their ecosystems theoretical protection status.

Petrographical contrasts, altitudinal range of the relief forms and radiate-divergent
shape of the hydrographic net create and developed in Romania the predominance of the
streams and rivers and with a rather reduced extent, volume and surface of their watersheds
(Velcea and Savu, 1982; Mutihac, 1990). With a length of 699 km, an area of the watershed of
24,010 km’, the total length of its 564 tributaries of 8,465 km and an average discharge at its
end of 164 m’/s, the Olt River is one of the exceptions (Diaconu and Stanculescu, 1971;
Ujvari, 1972; Rosu, 1973; Badea et al., 1983). Consequently, the Olt River basin includes a
large diversity of relief forms and climatic types, and varied human impacts.

The variability elements of these habitats induces a relatively high potential for
biodiversity variation, especially in the upper and middle Olt River watershed (Banarescu,
1999; Costea, 1999; Curtean et al., 1999a; Dragulescu, 1999; Fantana et al., 1999; Gheoca and
Popovici, 1999; Gyongivér et al., 1999; Momeu et al., 1999; Onciu et al., 1999; Rasiga et al.,
1999; Sirbu et al., 1999; Szallassy, 1999; Serban and Busuioc, 1999; Tatole, 1999; Ujvarosi
and Chisu, 1999).

This potential is not reached due to the negative effects of varied extensive and/or
intensive human activities such as: industry, agriculture, tourism, hydroenergetic systems,
transport, etc. Among all of these, a relatively complex hydrotechnical network induces one of
the major negative human impacts on the Olt River basin ecosystems (Curtean et al., 1999b).

The first hydrotechnical work in the Olt River watershed was chronicled in 1240,
when the Teutonic knights, who had established in this marshy region, started the first
sanitation works in Barsa County (Blidaru, 1962; Priscu, 1974; Constantinescu, 1989; Tecuci,
1989; *, 2000).

These works reside in withdrawal channels of the swamps, dead branches and ponds,
in the vicinity of the human settlements. All these on site modifications were done by the local
inhabitants, without a strategic master plan, all that was done in reaction to momentary
necessities. These ancient works referred only to this type of recuperation of swampy lands;
barrages even if needed, were not built due to the fact that they required much more funds, not
available then for such objectives. (Blidaru, 1962; Priscu, 1974; Constantinescu, 1989; Tecuci,
1989; *, 2000)
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The first works implemented in this region based on specific technical records,
appeared here since 1895-1898, when the Prejmer-Harman-Teliu area drainage project was
implemented, a project finished between 1900 and 1910 (Blidaru, 1962; Priscu, 1974;
Constantinescu, 1989, 1990; Tecuci, 1989; *, 2000).

In general, since 1400, the hydrotechnical projects started to diversify and expand
continuously, including drainage, flood protection, and water supply works. For example the
Timis Canal was inaugurated in 1500, a diversion canal from the Timisul Sec River for the
Brasov City area water supply was done, and in 1640 the Slatina-Olt canal was realized for
irrigation (Brancoveanu Canal), more works followed, including water supply channels for the
city of Sibiu by capturing springs, etc. (Blidaru, 1962; Priscu, 1974; Constantinescu, 1989;
Tecuci, 1989; *, 2000)

Since 1890, a new usage of water became common in Romania: using water for
electricity production. The first hydroelectric plant in Romania was built on the Dambovita
River from Grozavesti-Bucharest in 1892 in another watershed, the second one was built in the
OIlt-UHE Sadu I river basin in the studied basin, operating since 1896. (Blidaru, 1962; Priscu,
1974; Constantinescu, 1989; Tecuci, 1989; *, 2000)

Other works followed, like the regularization of the Cibin River (Olt Basin) in 1909
(0.8 km), and procurement of more water to supply Brasov City (1932), etc. (Blidaru, 1962;
Priscu, 1974; Constantinescu, 1989; Tecuci, 1989; *, 2000)

In 1924, a new law for water regime management appeared, and after it one for energy
production in 1930, laws which produced little effects on water works. (Blidaru, 1962; Priscu,
1974; Constantinescu, 1989; Tecuci, 1989; *, 2000)

Since 1950 due to the comunists’ neglijent or even lack of care about environment, the
impact on river basins water became intesive. (Blidaru, 1962; Constantinescu, 1989; Priscu,
1974; Tecuci, 1989; *, 2000)

Among the first works carried out in this period were the Sadu V Dam and power plant
(1950-1955), the hydropower development of the Lotru River (1966-1974), and the launching
of hydropower development of the Olt River in 1970. There are tens of hydrotechnical works
in operation in present on this watercourse, usually with various uses, and the accumulation
lakes with a total of arround one billion m’. (Blidaru, 1962; Priscu, 1974; Constantinescu,
1989; Tecuci, 1989; *, 2000)

The human activities continuously carried out in the last 40-50 years in the Olt River
watershed are predominantly miscellaneous. As well as the hydropower facilities, another
chief concentration by the works is flood defense through the construction of around 900 km
of dams and 20 non-permanent accumulation lakes. With these resources, the works can
reduce excess moisture over 300,000 ha arranged for irrigation and fishing facilities totalling
an area of over 1,000 ha. (Blidaru, 1962; Priscu, 1974; Constantinescu, 1989; Tecuci, 1989)

In the OIlt River watershed there are rather frequent lakes, both natural and
anthropogenic. The natural lakes are mostly glacial lakes and ponds, with the largest being
man-made hydroenergetic dam lakes on the OIt River. (Blidaru, 1962; Priscu, 1974;
Constantinescu, 1989, *, 2000)

Fish are one of the most defenseless vertebrates on our planet due to their high
associated risks to be affected by human impact. Obviously, the expansion of dams,
mycrohydropower plants, and weirs interfere with aquatic ecosystems and induce disturbance
in longitudinal connectivity, upstream, and downstream fish movement and migration, which
leads to segregation, isolation, decline, and major losses to fish populations and species
(Banaduc and Curtean-Banaduc, 2018). The historical human activities impact on the middle
Olt River basin induced significant changes on the lotic ecosystems (Curtean et al., 1999).
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All these natural and anthropogenically varied circumstances point out the
dimensions of the specific effort required for carrying out unitary, permanent and
exhaustive ichthyofauna ecological assessments and monitoring activities for this river and
its tributaries.

The Romanian Oltul Mijlociu-Cibin-Hartibaciu Natura 2000 site of community
importance (SCI) was specially designated to conserve biodiversity and preserve native,
valuable flora and fauna species in favourable conservation status, likewise the natural habitats
of conservation interest situated in the study site, placed in the southern part of the
Transylvanian Water Tower (Curtean-Banaduc and Banaduc, 2015), a region of which streams
and rivers have been again and again massively negatively impacted by various human
activities throughout history (Curtean-Banaduc et al., 2007, 2018, 2019, 2020, 2021; Popa et
al., 2016; Cismas et al., 2018; Boeras et al., 2021, 2022a,b; Banaduc et al., 2021a,b; Costea et
al., 2021).

Among other taxa, there are nine fish species based on which this site was designated.
Among them is Pelecus cultratus (**). This freshwater, brackish, pelagic, anadromous fish
species, a good swimmer, spawns in the midstream (Banarescu, 1964; Banarescu and Banaduc,
2007; Otel, 2007; Cocan and Miresan, 2018) belong to Teleostei, Cypriniformes, Leuciscidae,
and Leuciscinae groups (Banarescu, 1964; Riede, 2004) and is protected by the Bern
Convention (appendix III).

This research analyses and summarizes the decreasing spatial and temporal frequency
trend of Pelecus cultratus species along the XIXth, XXth and XXIst centuries, and its possible
local extinction, together with the appearance and spreading of an alien species Babka
gymnotrachelus (Kessler, 1857), and in this context, raising awareness about the lack of
management eficiency of this Natura 2000 site.

Pelecus cultratus (Linnaeus, 1758) range in Romania was much restrained and
fragmented in the last century due to the negative quantitative and qualitative impacts of
anthropogenic activities, which is different from one basin/basin sector to another, and even
from one protected area to another (Curtean-Banaduc et al., 2015). It is a fish species of
community interest, the subject of an annual monitoring survey along the last quarter of
century, since 1998 to 2023.

One of this papers objectives is to reveal the results of this fish monitoring program in
terms of spatial and temporal frequency trends.

Babka gymnotrachelus (Kessler, 1857) is a freshwater, brackish, benthopelagic
fish species, which ussualy prefers muddy aquatic ecosystems substrata and slow flowing
or even stagnant water bodies. It has its Terra typica in the lower Nistru/Dnister River, and
has no conservation or economic importance (Bandrescu, 1964; Otel, 2007; Cocan
and Miresan, 2018). Its distribution in Nistru/Dnister and Danube river basins reveal a
continuous quick extension in space and time, and peculiar environmental conditions of
the rivers even caused adaptative modifications of morphological features (Banarescu, 1964;
Otel, 2007).

A second objective of this paper is to reveal the spreading trend of this non native fish
species in the studied protected area.
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MATERIAL AND METHODS

Study area

The research area is primarily the Olt River and some of its tributaries in the
Oltul Mijlociu-Cibin-Hértibaciu Natura 2000 site, and some sections in the proximity of the
limits of this protected area (Fig. 1) (code ROSCI0132), with the site-centre location
24.316267 longitude and 45.672355 latitude, established in December 2007, with a surface
of 29 km® (2910.50 ha), placed in Alpine (12.27%) and Continental (87.73%) biogeographical
areas, it protects 18 species of the Natura 2000 Directive and two habitat types of the
Habitats Directive. (*F** https://eunis.eea.europa.cu/sites/ROSCI0132; kol
https://natura2000.eea.curopa.eu/Natura2000/SDF .aspx?site=ROSCI0132)

|
Agnita
L
. o a ] f
B Sl s L
\ f B
o TPEQarag.
---'--' .-"-r - - R e
4y B ~ = o L
Sibiuy isd i = Broci
y % e ™ . =N —_ et & L LI
A s P
r .
& (oY, Fvrig Victoria
Cisna "lg-Ef':"xh A%
N
- A L
Falmagin
Fiofra Cre
'y
N Parcul (2020 EEA| ( OpenStreetMap
Brezai . i

Figure 1: Oltul Mijlociu — Cibin — Hartibaciu Natura 2000 site area (***).

Collection of samples

25 years monitoring (1998-2023) in 19 sampling points was done based on local
fishermen captures, the obtained data and information being analysed and discussed in the
context of the historical scientific data, about Pelecus cultratus and Babka gymnotrachelus fish
species in their distribution range, in the researched protected area, and also in some
neghbouring lotic sectors (Antipa, 1909, Banarescu, 1964; Banaduc, 1999; Curtean-Banaduc et
al., 2015).
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RESULTS AND DISCUSSION
The on site monitoring data for the studied Pelecus cultratus and Babka
gymnotrachelus fish species in the research area are presented in table 1.

Table 1: Pelecus cultratus (Pc) and Babka gymnotrachelus (Bg) presence/absence in
Oltul Mijlociu-Cibin-Hartibaciu Natura 2000 site area, in 1998-1999 period, approximately
one km upstream of 19 localities or neghbouring areas of the studied riverine localities.
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Table 1 (continued): Pelecus cultratus (Pc) and Babka gymnotrachelus (Bg)
presence/absence in Oltul Mijlociu-Cibin-Hartibaciu Natura 2000 site area, in 1998-1999
period, approximately one km upstream 19 localities or neghbouring areas of the studied
riverine localities.
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Table 1 (continued): Pelecus cultratus (Pc) and Babka gymnotrachelus (Bg)
presence/absence in Oltul Mijlociu-Cibin-Hartibaciu Natura 2000 site area, in 1998-1999
period, approximately one km upstream 19 localities or neghbouring areas of the studied
riverine localities; + presence, — absence.
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There were and still are gaps in the knowledge of fish presence, absence
and ecological status in this country, which highly need sustainable, continuous efforts in
this respect. This is in part due to an extremely high complexity of Romanian aquatic
habitats with low accessibility for some of them, very big areas of assessment and
large monitoring studies to be done, a relatively high number of species, and a relatively
small number of ichthyologists in spite of the high ecological, economical and
social importance of fish, and an internationally recognised Romanian “ichthyology
school” with members highly active since the 18" century (i.e. Bielz, 1853; Antipa, 1909;
Banarescu 1964; Giurescu, 1964; Vasiliu and Manea, 1987).

Unfortunatelly for this general context, even the few existent Romanian fish experts
have to face incredible and continuous administrative bureaucratic obstacles due to some
irrationale national laws, in fulfilling their mission and offer the decision makers real and
updated reliable data from the field.
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Pelecus cultratus’ common presence was well known in all Olt River middle and
lower sectors (Banarescu, 1964). After that, a first study which revealed the presence of this
species in the middle Olt River, was done at the end of the XXth century (Banaduc, 1999). It
was reported as an accidental captured species until 2019 (Trifonof, 2019). Based on the
obtained results, in the context of a significant human impact presence, the authors of this
paper decided that this species need a monitoring programme, which was put in practice for a
quarter of century, as a consequence the last year when this species was noted in the local
fisherman captures was 2020.

In the past, in Romania Babka gymmnotrachelus was found only in the waters
which flow directly in the Black Sea (Banarescu, 1964), before 2007 (Otel, 2007) it was
found in the south-east of Romania, and since 2005-2010 it was noted in this study area
(Trifonov, 2019), also in this monitoring study in the lower and middle Olt River it was found
since 2004. Here it must be added that this fish was already found as an accidental species in
the Olt River tributaries lowland aqutic habitats, namely in Cartisoara and Porumbacu along
this monitoring programme, and also in Avrig River by Togor A. in 2021 (personal
communication).

After the diminishing of some aggressive industrial pollution from Brasov, Réasnov,
Ghimbav, Codlea, Zarnesti, Fagaras, Victoria, etc. (Banaduc, 1999; Trifonov, 2019), after the
45 years of no care for the environment of the communist Eastern Europe politic
administrations, the Olt River suffered less because of polluted waters, and an important
increase in fish abundance and species diversity (Banaduc, 1999). Unfortunately the long chain
of hydroelectric dam powerplants (Constantinescu and Paslaru) continue to significantly
negatively influence the ichthyofauna, and in spite of the raising awareness about this subject,
not only that the existent dams have not benefited of new efficient fish lathers or passages, but
new such environmentally unfriendly big dams continued to be built. If this studied sector of
the Olt River belonged to the natural ichthyological nase zone before these contruction works
(Banarescu, 1964, Trifonov, 2019), today it can not fit in any natural ichthyological zone,
respresenting a chaotic fish fauna skewed by a mix of different anthropogenically induced
activities.

CONCLUSIONS

If this studied sector of the Olt River belonged to the natural ichthyological nase zone
before these contruction works (Bénarescu, 1964, Trifonov, 2019), today it can not fit in any
natural ichthyological zone, respresenting a chaotic fish fauna skewed by a mix of different
anthropogenically induced activities, with disappearing native species and alien newcomers.

Pelecus cultratus (Linnaeus, 1758) fish species is locally extinct or at the brink of
extinction in the studied area.

Babka gymnotrachelus (Kessler, 1857) fish species appeared in the last years in the
study area and have good chances to establish permanent sustainable populations.

This research reveal mainly the fact that the fish community is changing, native
species are impacted and alien species are coming, all of these due to the specific impact of
habitat changes induced by the increasing local hydrotechnical constructions, all done in
general without any slight concern or mitigation measures in relation to the environment and
especially with no regard in this case for the Natura 2000 European network objectives and
regulations.

Until the mentality of decision makers changes appropriately, the decreasing trend of
this aquatic environment will continue and will accentuate.
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