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Abstract. The aim of this wdy implemented in 2022016 was to assess the statud elestes souffia

(Risso, 1827) and its habitats in its extreme eastern limit, a small-iferarea in the upper Tisa Basin
including the Vikeu Basin, w h i reirhpacty @l suveydvasrbasead | ong t
on electrofishing at 370 sampling stations for fish sampling and mapping. There Wisoaffiawas

found, the habitats quality were assessed, and the causes of the identified situation were described. The
studied lotic hahiats are large enough, but their quality is mostly mediocre and occasionally reduced due
to: poaching, riverbed morphodynamic changes, disruption of water and sediment flow, destruction of
riparian vegetation, habitat fragmentation, organic pollution,fland washing of fish. The main finding

is that the effects of the identified human impact induced a moderate decr8assoffiadistribution.

Specific management elements were suggested in order to offer amelioration of the decreasing trend of
the stulied species, and for its long term survival in this sensitive zoogeographical isolated area.
Integrated future monitoring and management of the basin are the main corner stones needed for this
extreme population of. souffiato survive and thrive.

Keywords:. Vaironefish ecology, riparian ecosysteisplation, conservationmanagement

Introduction

The Telestes souffigRisso, 1827)(Actinopterygii, Cypriniformes, Cyprinidae)
(Code Natura 2000: 1131/614ggographical distribution includes an extreme easte
small islandlike area in the upper Tisa River at the Romaiti&mainian border
(BtntresAkrudelld9asbmM and Ber es, 2000; Btntrescu

the Vikeu River basin, which was under a c¢
last half of the 28' century (Staicu et al., 1998; CurteBrt n £ d u ¢ , 2008; Cu
BLnktduc et al ., 2014) . The | ocal iTtht hyof a
souffia in this isolated part of its distribution area depends in general on human

activiiies ( Btnktrescu, 2005) , and the different

significant effects on this species should be identified and inventoried. This paper
proposes to make this work and also to offer some management elements for the studied
basin,with special regards to the souffia
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A rather great variety of habitats and their species of conservation interest in the

Vi keu Basin, including fish, are indubitahb

1998; Ardelean and Beres, 2000; Curt®&h duc et al., 2008). Around 50% of the fish

speci es sampled in the Vi Heu Ri ver basi

Eudontomyzon danfordiRegan, 191)1 Thymallus thymallugLinnaeus, 1758),T.
souffia(Risso, 1827)Romanogobio uranoscop@agassiz 1828) Barbus meridionalis
(Risso, 182), Sabanejewia auratéDe Filippi, 1863),Cottus gobio(Linnaeus, 1758
andHucho huchdLinnaeus 1758).

T. souffiais under the protection of the Bern Convention (at which Romania joined
through theLaw 13 of 199), the European Directive 92/43/EEC Annex II, O.U.G.
57/2007/Law 49/2011 of the Romanian Government concerning the protected areas,
habitats conservation, and of wild fauna and flora. This species is also listed in the Red
Book of Ukraine as vulnerable kikmov, 2009) and it is a critically endangered species
in Hungary (Guti et al., 2014).

The studied species inhabits middle reaches of streams and rivers in the grayling
ichthyologic zone, in general in the sectors with clear and moekasttéowing water
on gravel bottom. The required spawning habitats are rocky fast flowing sectors and its
food consists of insect larvadieophilic crustaceans, algae and diatoms. It can reach 20
cm in length. The abundance of this species decreased in the second thalf26f
century in the studied area, t he ,&84man i
Kottelat andreyhof 1972).

I n the <context i n which the Vikeu Basi
whole, with negative impacts on different fish spe¢@sicu et al., 1998), the central
needed objective of this study was to assess the distribution and ecological status of the
locally threatenedrl. souffiain one of its small isolated areas of distribution in the
Eastern Carpathians (Romania), and theiqadar results to propose specific situ
management elements for the studied populations.

The identification and mapping of human pressures form the framén feitu
management of. souffiastudied populations.

M aterial and methods

The study on mappg and assessment of tfie souffiaconservation status, or the
identification of anthropogenic el ements
River basin, was carried out in 202016 at 370 sampling stationSig. 1, Table ).

The following elenents were evaluated in all 370 sampling stations: human pressures
on habitats, habitat state, and presence gbuffiapopulations.

To assess the spatial di stributionl. and
souffiapopulation, in the contéf this species conservation value, biological samples
were taken in the studied area from around two to three kilometres between two

successive sampling stations along the Vi

sectors of the studied basirere selected for their appropriate/possible habitats for the
fish species of interest. Additional sampling stations were done upstream from the last
appropriate habitat for this fish species in order to acquire a good coverage of the
studied basin. This #eg of the sampling stations, based on the authors field
experience during a quarter of a century in this basin of interest, guarantees the
appropriateness of the obtained data and recogrofidhe modifications in the target

fish species population dar the human induced habitat changes.
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Figure 1. The location of the 370 sammij stations in the studied area

Tablel. Tel estes souffia sampling sites in the Vik
Catch indexo. ind./time
No. River Station Lat . Long. unit (3 hi n Vi K & Char_acteristic
crt. code and2hi n Vi ¥ habitat state
tributaries)
1. Vi He 60 47 45 010 24 17 207 1 Rediced
2. Vi He| 66 47 47 012 2416 14 1 Reduced
3. Vi Hel 70 47 49 049 2414 451 1 Average
4, Vi Hel 77 47 54 007 24 09 066 6 Average
5. Vi Hel 78 47 54 531 24 08 079 2 Average
6. Vi Hel 79 47 54 58 24 07 553 3 Average
7. Ruscova 9 47 49 539 24 28 293 1 Reduced
8. Ruscova 11 47 49 447 24 27 340 1 Reduced
9. Ruscova 20 47 49 420 24 24 481 3 Average
10. Ruscova 27 47 49 598 24 21 584 9 Average
11. Ruscova 31 47 49 520 24 21 010 2 Average
12. Ruscova 35 47 49 169 24 19 681 1 Average
13. Vaser 43 47 43 364 2429 269 1 Average
14. Vaser 47 47 43 1% 24 27 593 4 Average
15. Vaser 49 47 43 19 24 27 178 1 Average
16. Novdi 31 47 47 14 24 36 350 1 Average
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The quantitative fish sampling was carried out by catch per unit effort (CPUE) of
electrofishing. Five longitudinal lotic sectors of dwra in length forthree hours on the
Vi keu River and fwaries,twere reseaschetlisspecimenstofi.e t r i b
souffia(green spots ifrig. 2) were released on their habitat.

Figure 2. The sampling stations, where Telestes souffia were observed

The CPUE can be transformed through the correspondence in diffeeguriest (C)
common species, (R)rare, or (V)i very rare according to the Natura 2000 standard data
form guidelines, Al n mammal s, amphi bians, r
be indicative and then the size/density of the populatiewakiated as (@) common,(R)
rare,or(Vivery rareo.

The criteria used to assebssouffiapopulation status are the following: 1) equilibrated
allocation of fish by age categories, 2) the size of population, 3) the size of distribution area
and 4)the relative percentage of individuals of the fish species of interest in the fish
communities.

According to the Natura 2000 guidelines, t|
habitatso in the standar d dbgrdeaf cdnsemvationofncor po
habitat features, which are important for the species; ii) recovery possibilities.

The criteria i) need an alincompassing assessment of habitat characteristic concerning
the necessities of the tdpedi essayo fofc arecdrim.g
was used to rank this criterion in the following elements: | in excellent condition, II well
preserved, lll in moderately/partially degraded.
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When the subcl ass | i's accepted nll el eme
preserved elements, o0 the criteria B (b) shi
conservationo or nB: good C 0 ns eriteviamt i ono,

classification. The criteria ii) which can be use only if the items are degraded
modeately or partially, an assessment of the viability of the studied population is
needed. The acquired ranking system is: | easy recovery; Il possible restoration with
moderate effort; Ill restoration is or difficult or impossible.

The synthesis applied falassification is based on two sabteria: A-excellent
conservation = excellent condition:gdbod conservation = well preserved elements; C
average or reduced conservation = all other combinations.

Result and discusdon

The running lotic sections whethis fish speciesHig. 3) was sampled during this
study are presented iFable 1;the catch index values were detailed for each sampling
section (fish individuals number per time and unit effort).

Figure 3. Sampled Telestes souffia

Within the studiedarea, T. souffiaform permae n t popul ations in th
and some of the tributaries such as Ruscov.
this fish species are large enough, but their quality is mostly mediocre and occasionally
reduced Table 1,Figures4 and5), with goad perspective for long term survival of this
species in the studied area.

The identified types of human pressures in the studied area have a long term medium
cumulative result, affecting somewhat the ldagn ecological status of tie souffia

Based orthis field data, some risk elements related to the biological and ecological
requirements ofl. souffiawere identified as pressures and threats: poaching, minor
changes in riverbed morphodynamics due to river engineetisigiption of water flow
and natual sediment transportlestruction of riparian tree and shrub vegetation; habitat
fragmentation/isolation of fish populations; organic pollution; flood washing of fish
(Figs.4 andb).
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Combined preassures identified on ground
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Figure 4. Identified (in red) combined pressures (poaching, minanges in riverbed
morphodynamics due to river engineeridgsruption of water flow and natural sediment
transport,destruction of riparian tree and shrub vegetatibabitat fragmentation/isolation of
fish populations, flood washing of fjsbn Telestesaiffia

organic pollution
s Maramures Mountains Nature Park limit

localities

Figure 5. Identified organic pollution (in red) sectors as pressure on Telestes souffia
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Poaching

During the study, poaching activities (in over 20% of our field sampling activities)
with the use of electrofishing devices were noted. Sometipachers were observed
to use diverse substances for fishing. By interviewing 431 local people M ithe e u
River basin, it is obvious that poaching is an usual actingtg, and these illegal actions
induce a significant decrease in the souffiapopulation.T. souffiais not a targeted
species for poachers due to its small size, butsabective poadhg activities endanger
this species tool. souffiaal so occurs in poacher s <catche:c
fishing techniques in the neighbouring Transcarpathian region of Ukraine, where
poaching is also quite a common activity (Didenko et al.122014).

Minor changes in riverbed morphodynamics due to river engineering

T. souffiahas relatively diverse habitat requirements, including different natural
processes of riverbed morphology. Dams, dykes, sills, roads in riverbeds, sediment
transport mdification, gravel excavationF{g. 5), etc., have significant impacts on
natural morphodynamics of the riverbed and therefoesT. souffiakey habitats are
damaged, a fact that induces a decrease in the population size. On the other hand, this
species woids places with very fast currents and can be often found in pools near
barrages, small dams, hydrotechnical facilities, etc. (Danko, 1956) and therefore their
construction can create favourable conditionsTicsouffia.

Disruption of water flow and n&ural sediment transport

The unnatural water flow and sediment transport create unfavourable circumstances
for forming of the needed key habitats for different fish species in the studied basin, and
these processes may i nduuwoce2008). Bhé bopsbopthd at i on
turbidity of water due to negligent forestry activities is only one case of the elements
resulting in the modification of the natural sediment transport in the rivers.

Destruction of riparian tree and shrub vegetation

Destructon of riparian tree and shrub vegetation and therefore reduction of the
riverine vegetation [ig. 6), by fractional/total destruction, both in the context of
depreciating the microclimate protection and that of trophic resources, can lead to a
reduction inabundance of fish fauna, includifig souffiapopulations. The shrubby and
woody riparian vegetation should be as intact as possible for a minimuri®fid
width in the upper part of the studied rivers and of250m width in their lower part
(CurtearB b t detiat., 2014).

Habitat fragmentation/isolation of fish populations

Habitat fragmentation/isolation of fish populatiarften creates the situations of fish
genetic isolation, reduction of genetic diversity resulting in inbreeding and local
extinction (Popa et al.,, 2016). Interruption of streams and rivers by dams restricts
longitudinal migration ofl. souffiaand i ts access itbds to key h
a decrease in the abundance and finally to the disappearance of this fish species.
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Organic pollution
Organic pollution from municipal sewage systems, aquaculture and neeri

agriculture is a persistent problem in the
along the Vi Heu River ( St ali souffiapggulatiank. . 199¢
Comprehensive development of the sewage systems and the wastewater treatment are

urgent tasks everywhere in the Vi Heu Basin.

Figure 6. Anthropogenic reduction of the riverine vegetation on Vaser River

Flood washing of fish

During flood periods, downstream drift of fish is significantly more intense along
the channelized and strhigned river stretches, as it was noted in all the field
campaigns in spring.

Suggested protection measures

The authors developed specific suggestions fotheouffiaprotection measures in
the researched basin to compensate for the identified threats.

We underlined the need forthep port from the | ocal Mar a mu
Park administration based on expanding field activities of the park personnel in order to
control and diminish the poaching. The insufficient financial resources for these
activities can be somewhat countgeml through cooperative actions with forestry,
gendarmerie, and police. It is indisputable that few centralised national/regional
institutions, an excellent example in this context being the Romanian National Agency
for Fishing and Aquaculture, are notpadle of stopping these activities. The
establishment of a volunteer corps can also help in controlling this phenomenon, only if

APPLIED ECOLOGY ANDENVIRONMENTAL RESEARCH16(1):291-303
http://www.aloki.hud ISSN 1589 1623 (Print) ISSN1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/ae&601_291303
42018, AL¥KI Kft., Budapest, Hungary



