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SPECIFIC GOALS

1. Interpretation of the results issued from the sampled ichtiologic material
(Assessment of numeric and gravimetric fish stock)

SCIENTIFIC AND MANAGERIAL ACTIVITIES

1.1. Calculation of species cenotic affinity index
1.2. Calculation of specific similarity index

2. Interpretative processing of the biodiversity data
(Biologic evaluation of the aquatic environment quality)

SCIENTIFIC AND MANAGERIAL ACTIVITIES
2.1. Calculation of Shannon Weaver — species diversity index
2.2. Calculation of equitability index for the endemic species

3. Interpretative processing of the capture

SCIENTIFIC AND MANAGERIAL ACTIVITIES
3.1. Assessment of relative abundance for each captured species and collection points
3.2. Assessment of absolute abundance for each captured species and collection points

4. Interpretative processing of the biomass species
SCIENTIFIC AND MANAGERIAL ACTIVITIES
4.1. Assessment of relative biomass from whole capture
4.2. Assessment of absolute biomass from whole capture

5. Estimation of species constancy and dominance

SCIENTIFIC AND MANAGERIAL ACTIVITIES
5.1. Estimation of endemic fish species constancy



ABSTRACT

Lately, the research concerning the delimitation, monitoring and preserving those
ichthyotaxons submitted to extinction of the Romanian fauna in general and of the North-
East part of Romania in particular has suffered a pronounced regress. There were few
studies that focused on the refuge areas of the rare and endemic species of fish of sweet
water, having as habitat the mountain regions, their reproductive evolution, migrations, the
impact of the invasive species, etc., the general emphasis being on thorough fundamental
research regarding the species of major economic importance, the same species that
represent the object of aquaculture.

Few of these published studies can be labeled as non-disparate, systematized and of
deontological probity, as many of them comprise data from the inhabitants near the banks,
from sportive fishermen or different forestry employees.

We grafted the research in the Northeast region of the country because:

1. The superior area of the Moldavian Bistrita includes a series of singular biotope in
Romania and Europe, assertion that is supported by the fact that this is perhaps the last
zone where the huch (Hucho hucho L), grayling (Thymallus thymallus L) and eel
(Eudontomyzon danfordi) etc. can still be found.

2. In the upper area of Bistrita there is a species of miller’s thumb unique in Romania
(another species of this fish was discovered only in Sweden), bearing the name of
variegated miller’s thumb (Cottus poecilopus Heckel 1836);

3. In the above mentioned area there will probably be an expansion of the vast hydro-
technical devices, which will involve important geographical changes in the course of
the Bistrita river, from the end of the lake Bicaz up to Vatra Dornei region.

Chaotic forestry exploitations have altered the equilibrium achieved in tens or
hundreds of years, by removing sawdust from the riverbed of the emissaries, by wild
rafting, by spilling used fuel and lubricants, sonic pollution, sunstroke, trepidations etc.

DETAILED ABSTRACT

The study aimed to characterize the state of ichthyofauna in an area where the river
Bistrita, naturally, is included habitat of endemic species and endangered. At the same
time, sought to find usable parts scientifically sustainable management of ecosystem
integrity in the study.

Also, the results can be a database for further research, aimed at finding some
changes to the structure and operation of fish communities in the area due to environmental
factors and anthropogenic influences.

Research, both at the stage of evidence collection and processing phase and the evaluation
results were achieved with modern principles, agreed nationally and internationally.

Thus, the results allow the formulation of conclusions consistent with results of
other similar research bill, as follows:

e taxonomic analysis of the material collected shows the presence of 16 fish
species, species belonging to seven families - Cyprinidae (6 species), Cobitidae (2 species),
Cottidae (2 species), salmon (three species), Thymallidae (species) Petromyzomidae (one
species) and Godidae (one species).

e With the spread of species in the study area is noted ubicity of nine species
present in all three fishing stations, but the majority of small body size and without
economic value or for fishing.



e In some habitats have been found valuable species, rare or endangered (Hucho
hucho, Endomytizon danfordi, Cottus poecilopus and Cobiltis aurata Balkans), protected
by national legislation or international conventions.

e stock assessment numbers and gravimetric expressed in catch per unit effort is
equal to 100 m? or electric fished catch made with 100 m gillnet, show values ranging
between a minimum of 30 specimens/100 m* and 173 specimens/100 m? respectively 527
+0.29 per 100 m” and 1800+ 1.28 g/100 m’.

e The ecological importance ihtiocenoze, assessed by fractional conjunction of
structural features, Phoxinus phoxinus, Gobio gobio, and Leuciscus cephalus Alburnoides
bipunctatus are driving species without economic value, and Salmo trutta fario, Hucho
hucho, Cottus gobio and Leuciscus cephalus are species characteristic of the area studied.

INTRODUCTION

Natural and anthropogenic changes are so current situation fishery fauna of natural
emissaries must withstand considerable external pressures to find solutions to hazards
warning constitutes a major demand, both in terms of management of the fisheries
resources and the measures ichthyofauna conservation and protection.

Through our study we proposed to update data on ichthyofauna fish in some
mountain areas have been studied in the past (Bistrita river basin), and the premiere of
some aspects of ecology of ichthyofauna consists of rare species and endangered.

Besides fauna data, species list, we wanted to give information on aspects of
ecology of fish populations and communities, addressed through analytical and synthetic
indicators.

Biological evaluation of water quality was studied by the method IBI (Index of
Biotic Integrity), according to the method adopted in the study area considered
hidrogeographic (2, 7).

Information obtained on the condition of aquatic habitats and studied area
ihtiocenoses allow the realization of the degree of change in the aquatic environment
associated with measures of protection and conservation of fisheries and fishing funds.

MATERIAL AND METHOD

In preparing the paper we used the data resulting from exploratory fishing trips
organized during the three months of 2006, and during the two months of 2008, using both
conventional gear (gillnets, purse) and electric fishing, respecting the methodology to
calculate the reported catch "equal effort unit (quantitative samples) (2, 17, 18, 23, 16).

During the study, were driven over 700 km of rivers and streams, with a large area
over 8700 km?2, establishing three target study areas (upstream of Vatra Dornei, the
confluence of the Bistrita confluence with the brook Barnar and the brook Borca (Fig. 1),
performed the experimental catch, 33 in a number of three stations (upstream Vatra
Dornei), between Vatra Dornei and Brosteni, between Brosteni and Bicaz lake). It was
captured a total of 1812 specimens, weight total of 32.92 kg (Fig. 1).

Also to provide a causal explanation as appropriate on the worsening condition
ichthyofauna found in some sections of the river Bistrita, he proceeded to complement
organic results collected from the field with laboratory tests, which highlighted concerns
over the effects of wastewater behavior of species like green algae, and fish
microcrustaceae in contact with various concentrations of pollutants (32, 33, 45, 18).



Fig. 1 Bistrita River
and the 3 fishing
experimental stations
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RESULTS AND DISCUSSIONS

Variety of environmental conditions of water catchment of the river Bistrita

biogeographical zoning allows one to fish in these waters. Thus, under his classification
Vermaux (1977) (18), adapted and modified by Matthew and Manea (1990) (18, 17, 22,
25, 27) in flowing water ecosystems in Moldova, according to environmental performance
of Fish a biocenotype there are nine socio-ecological groups, of which the first four are
found in physical-geographical and ecological conditions of the studied area of the river
Bistrita.

a)

Results obtained in fishing station nr.I

relating to numeric and gravimetric stock The catch sharing plan control were
considered data of fish supplied by the river Bistrita monograph, monograph due to
C. Motas and V. Anghelescu, 1944 (17) and can encompass a diverse area of
investigation as . Thus, it was felt that more should be fishing in the series which
according to previous studies, belonged hochner (Hucho hucho) and mottled
bullhead (Cottus poecilopus). For the first fishing station (upstream of Vatra
Dornei, at the confluence of the river Bistrita river Dorna), electroshock was
performed by a number of 12 collections, 612 specimens fishing is fish total weight
of 11.95 kg (x = 19.52 + 0.23 g / copy). Fish collected belonged to a number of 11
species representing seven families, all local. From Fig. 2 and Fig. 3 it is noted that
if numerically dominant species Phoxinus phoxinus (24%), followed by species
Gobio gobio (20%) and species Barbusse Peteny meridionalis (16%), small



species, as gravimetry stock (biomass) most important species was Salmo trutta
fario (37%) and Hucho hucho (22%), representing approx. 59% of the total catch.
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Fig. 3 Fish gravimetric stock from whole capture

Mathematical data and analysis shows different values between species.

Thus, stock numbers had values of between 30 specimens/100 m” and
143specimens/100 m” variations are due to particularly small species and juveniles. The
confluence of the Bistrita area with Dorna brook, stock number reached 150
specimens/100 m”.

Regarding stock gravimetry values ranged between 275+ 0.17 g/100 m* and 1800 +
1.23 g/100 m* with the highest values recorded in the confluence of its tributary river
Bistrita with Dorna.

b) Cenotic dentogram affinity index showed an affinity for 65.32% of group
characteristic species researched area. The value of this index increased (50%) showed the
presence of the species most common in the State fishing catch I work due to a better
adaptation to specific local habitat conditions, but adaptation to changing environmental
factors induced period dry and rainy periods.

c) specific similarity index highlights the special character of Station I, fishing,
species present Hucho hucho, Thymallus thymallus and Cottus poecilopus, single basin of
the Siret River in Romania, which supports the need for protective measures.
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d) species diversity index

Degree of diversity was expressed by the Shannon Weaver index of biodiversity
and euitability index for all 12 points of Station I. Thus fishing, fishing in nine points were
taken between 9 and 11 species of fish, three points and capture fisheries is between three
and seven species, equity index values ranging between 0.54 and 0.88.

Except in areas to observe a strong human impact (disposal of sewage waste
discharge sawdust, cutting trees by the banks, etc.), We can say that in the studied
conditions are similar, this being confirmed by habitat uniform nature.

B |ndicele Shannon Weaver
Bindicele de echitabilitate

Puncte de pescuit

Fig. 4 Values of diversity and equitability indexes
for Fishing station I

Among the species caught was found the presence of five species of rare and
endangered species listed in Annex II of the Law 462/2001 (Law of species requires the
establishment of protected areas), namely Hucho hucho, Endontomyzon danfordi, Cottus
poecilopus, Thymallus thymallus and Lota Lota.

Results obtained in fishing station no. II

a) relating to stock numbers and gravimetric

In the Station no. II (Bistrita river confluence with tributary Barnar) by
electroshock were performed a total of nine collections, fishing is 517 specimens of fish,
total weight of 10.73 kg (x =20.75 + 0.17 g/ individual).

Fish collected belonged to 13 species have been classified in a number of five
families, all local.

Analyzing Fig. 5 and Fig. 6 numerically dominant species is noted that Gobio
gobio (27%), followed by Bipunctatus Alburnoides species (19%), Nemachilus barbatulus
(18%) and Barbusse Peteny meridionalis (15%), all species are small, and that the biomass
most representative species were Leuciscus cephalus (28%), Salmo trutta fario (19%) and

Hucho hucho (16%), which re jpresented approx. 63% of the total catch.
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Fig. 5 Fish numeric stock from whole capture
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Fig. 6 Fish gravimetric stock from whole capture

On the stock and number of fish caught in gravimetry of the two fishing stations,
data analysis shows different values, but beyond 70 specimens/m’ the highest value
occurring at the confluence of the tributary river Bistrita Barnar - 149 specimens / 100 m?,
but was considered different species and juveniles.

Regarding stock gravimetry were mean 312 + 0.33 g/m’, the highest values
occurring throughout the area of the confluence with its tributary river Bistrita Barnar.

b) Making a dentogram of cenotic affinity, we achieved an index value of 57.3%
cenotic affinity for characteristic species group, species are sector specific Region I of
mountain water, the grayling (Thymallus thymallus). Complementary and related species,
the affinity index ranged from 18.3% cenotic first class and 8.6% in the second category.

¢) The similarity index specifies Station II highlights the particular nature of
fishing, species present Hucho hucho, Cottus poecilopus, Lota Lota and maintaining
Thymallus thymallus introduction and enforcement of protective measures.

d) species diversity index. As for Station I, the degree of biodiversity has been
expressed by the Shannon Weaver diversity index and index equitability for all 9 points
Fishing Station II. Thus, fishing six points were taken between 8:11 species (x =9,5 £ 1.16
species / fishing point), a single station were harvested five species (x =5, 0 £ 0.12
species / fishing point), and two stations were taken between six and nine species (x = 7.3
+ 1.28 species / fishing point).

Equity index values ranged between 0.38 and 0.89. Shannon Weaver diversity
index values have ranged from a minimum of 0.632 and a maximum of 2104 (Fig.7).
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Fig. 7 Values of diversity and equitability indexes
for Fishing station 11



Among the species caught in March found the presence of rare and endangered
species listed in Annex II of the Law 462/2001, ie Hucho hucho, Endontomyzon danfordi
and Cottus poecilopus.

Results obtained in fishing station no. III

a) relating to numeric and gravimetric fish stock. In the Station no. III (Bistrita river
confluence with tributaries Borca and Sabasa) by electroshock was performed a total of 12
collections, 683 specimens fishing is fish total weight of 10.24 kg (x = 15.25 £ 0.34 g/
individual).

Number of species collected in 12 points ranged from 4 species (Borca downstream
point, point in the discharge of wastewater) and 12 species (Sabasa point upstream).

Quantitative differences between collection points are easily observable (both in
number and as biomass), being determined by environmental conditions and human
impact. Number of specimens collected collection point varies between 38 fish and 235
fish, weighing between 517 gand (x =517+ 1.06 g) and 4317 g (x =4317 £ 1.43 g).

From Fig. Fig.9 is observed in August and that the species Leuciscus cephalus
(18%), Gobio gobio (17%), Alburnoides bipunctatus (16%), and Phoxinus phoxinus (13%)
are most important in number, representing together more than half of total catch (64%).
Low effective Cobitis aurata Balkan (2%), a benthic species very sensitive to pollution,
indicates that water is sufficiently high pollution.

0
6% 2% 5% 206

@ Salmo truta fario

B Chondrostoma nasus

O Leuciscus cephalus

0O Barbus meridionalis Peteny
B Alburnoides bipunctatus
O Gobio gobio

B Phoxinus phoxinus

0O Nemachilus barbatus

B Thymallus thymallus

@ Hucho hucho

O Eudontonyzon danfordi
O Cobitis aurata balcanica

17%

Fig. 8 Fish numeric stock from whole capture
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Fig. 9 Fish gravimetric stock from whole capture

As biomass, the most representative species were Chondrostoma nasus (21%),
Salmo trutta fario and Hucho hucho (18%), with Leuciscus cephalus (15%).



Mathematical, numerical and gravimetric stock on the fish caught in the third
station of the fishing, the analysis concludes that the values were different, ranging
between a minimum of 43 specimens/100 m? and a maximum 173 specimens/100 173 with
a significant contribution of small and juvenile fish species.

Gravimetry on stock values ranged from 257 + 0.29 per 100 m? and 886 + 0.53 per
100 m® the best results occurring at the confluence with tributaries Borca and Sabasa
Bistrita.

b) Analyzing the cenotic dentogram, affinity group observed species Gobio gobio

and Leuciscus cephalus with an index higher, 78.9% and can be regarded as a
species with greater tolerance to pollution.

Barbusse Peteny meridionalis species, Nemachilus barbatulus, Cobitis aurata
Balkan and Thymallus thymallus are dependent on unpolluted water. Among the species
caught was recorded presence of two rare species and an endangered species listed in
Annex II of the Law 462/2001, namely: Endontomyzon dandordi, Balkan and Hucho
hucho Cobitis aurata.

c) Tags ecological and fisheries associations

Analysing ecological significance index values can be concluded that the species
Leuciscus cephalus (W = 25.8%), Alburnoides bipunctatus (W = 21.7%), Gobio gobio (W
= 21.3%) and Phoxinus phoxinus (W = 16.3%) species are regarded as the leading species,
while species Salmo trutta fario (W = 12.6%), Hucho hucho (W = 11.3%), Barbusse
Peteny meridionalis (W = 11.0%) and Nemachilus barbatulus (W = 10.6%) are
characteristic species. All other species fished species are either related or accidental
species.

d) species diversity index

Degree of biodiversity has been expressed by the Shannon Weaver diversity index
and equity index for all 12 points of Station III fishing. Thus, fishing seven points were
captured between 7 and 10 species (x = 8.5 species / point of fishing), fishing in capturing
five points is between five and eight species (x = 6.5 species / fishing point), equity index
values ranging between 0.463 and 0.772, which shows that fish community structure is
relatively diverse, with an average degree of equilibrium (Fig. 10).
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Fig. 10 Values of diversity and equitability indexes
for Fishing station I11

It can also specify that the fishing zone belonging Station III environmental
conditions are dependent on human impact, particularly household spills, residues from
farming activity and local private industry (sawmills, presses for forest fruit, primary
processing of mushrooms, forest exploitation parquet etc.).



CONCLUSIONS

The study aimed to characterize the state of ichthyofauna in an area where the river
Bistrita, naturally, is included habitat of endemic species and endangered. At the same
time, sought to find usable parts scientifically sustainable management of ecosystem
integrity in the study.

Also, the results can be a database for further research, aimed at finding some
changes to the structure and operation of fish communities in the area due to environmental
factors and anthropogenic influences.

Research, both at the stage of evidence collection and processing phase and the
evaluation results were achieved with modern principles, agreed nationally and
internationally. The results obtained allow to formulate conclusions consistent with other
research results similar bill, as follows:

1. Taxonomic analysis of the material collected shows the presence of 16 fish
species, species belonging to seven families - Cyprinidae (6 species), Cobitidae (2 species),
Cottidae (2 species), salmon (three species), Thymallidae (one species), Petromyzomidae
(one species) and Godidae (one species).

2. With the spread of species in the study area is noted the ubicuity of nine species
present in all three fishing stations, but most are small body size and without economic
value or for fishing.

3. In some habitats have been found valuable species, rare or endangered (Hucho
hucho, Endomytizon danfordi, Cottus poecilopus and Cobiltis aurata Balkans, protected by
national legislation or international conventions.

4. Stock assessment expressed numerically and gravimetrically catch per unit effort
is equal to 100 m2 or electric fishing catches made by 100 m of gillnet, show values
ranging between a minimum of 30 specimens/100 m’? and 173 specimens/100m?
respectively. 527+0.29 g/100 m? and 1800+1.28 g/100 m?.

5. After ecological importance of ihtiocenoze, assessed by corroborating structural
characteristics and fractional, Phoxinus phoxinus, Gobio gobio, and Leuciscus cephalus
Alburnoides bipunctatus are driving species without economic value, and Salmo trutta
fario, Hucho hucho, Cottus gobio and Leuciscus cephalus are species characteristic of the
area studied.

* The goals and activities for 2009 year have been fully acomplished

REFERENCES

1.Allardi, J.; Chancerel, F. (1988) —,,Sur la présence en France de Pseudorasbora parva
(Schlegel, 1842)”, Bulletin Francais de Péche et Pisciculture, 306: 35-37

2.Antonescu, C. S. (1938) — ,,Elemente noi in fauna apelor dulci din Romania”, Volumul
jubiliar ,,Gr. Antipa, hommage a son oeuvre”, Bucuresti, 85-91.

3.Antonescu, C. S. (1957) — ,,Pestii din apele R. P. R.”, Editura Agro-Silvicd de Stat,
Bucuresti, 122-123.

4.Ardelean, G., Beres, 1. (2000) - ,,Fauna de vertebrate a Maramuresului”, Editura Dacia,
Cluj-Napoca

5.Arnold, A. (1985) — ,,Pseudorasbora parva nun auch in der DDR”, Zeitschrift fur die
Binnenfischerei, 32: 182-183

6.Bacalbasa-Dobrovici, N. (2002) - ,,Introducerea de noi pesti si paraziti in ihtiofauna
Romaniei”, p. 180, in: Davidescu D. si colab., Conservarea diversitdtii speciilor vegetale si
animale, Editura Academiei Romane, Bucuresti



7.Balma, G. A. C.; Delmastro, G. B. (1995) — ,,Pseudorasbora parva (Temminck &
Schlegel, 1846) anche in Piemonte (Osteichthyes, Cyprinidae, Gobioninae)”, Riv. Piem:
St. Nat., 16: 217-220

8.Barus, V.; Kux, Z.; Libosvarsky, J. (1984) — ,,On Pseudorasbora parva (Pisces) in
Czechoslovakia”, Folia Zoologica, 33 (1): 5-18

9.Bacescu, M. (1942) — ,,Lepomis gibbosus (Lin.) — studiu etnozoologic, zoogeografic si
morfologic”, Analele Academiei Romane, Memoriile Sectiunii Stiintifice, Seria III, 17
(15): 547-560

10.Bacescu, M. (1943) — ,Interesanta istoric a unei ,,regine” a pestilor (Eupomotis)”,
Natura, 32 (6): 221-227

11.Banarescu, P. (1964) — ,,Pisces - Osteichthyes (pesti ganoizi si ososi)”, Fauna R. P. R.,
vol. XIII, Editura Academiei R. P. R., Bucuresti

12.Banirescu, P. (1990) — ,,Zur ausbreitungsgeschichte von Pseudorasbora parva in
Siidosteuropa (Pisces, Cyprinidae)”, Revue Roumaine de Biologie - Biologie Animale, 35
(1): 13-16, Bucarest

13.Banarescu, P. (1993) - ,.Considerations on the threatened freshwater fishes of Europe”,
Ocrotirea Naturii si a Mediului Inconjurator, 37 (2): 87-98

14.Busnita, Th.; Popescu-Gorj, A.; Dimitriu, Magdalena; Manea, Gh.; Luscan, Silvia;
Matei, D. (1957a) - ,,Primele incercari de aclimatizare a coregonilor in apele R. P. R.”,
Buletinul Institutului de Cercetari Piscicole, 16 (2): 5-19

15.Benk,J., Elvira (2001) — ,,Identification of non-native freshwater fishes established in
Europe and assessment of their potential threats to the biological diversity”, Convention on
the Conservation of European Wildlife and Natural Habitats, 21* meeting, Strasbourg
16.Keenleyside, M. H. (1972) — , Intraspecific intrusions into nests of spawning longear
sunfish (Pisces: Centrarchidae)”, Copeia, 272-278

17.Nemes, M.; Banarescu, P. (1954) - , Prezenta pastravului fantanel in bazinul superior
al Somesului Mic”, Buletinul de Cercetari Piscicole, 13 (1): 39-44

18.Matei,D; Manea,Gh. (1990) — Pestii din apele Moldovei, Piscicultura Moldovei,, vol
1, Lucrari SCPPIasi, pag. 47-98

19.PASARIN, B; STAN, TR; MIRON,L-1994-Implicatiile poluarii asupra insusirilor
organoleptice, fizico-chimice si microbiologice ale carnii speciilor din zona de acumulare
Izvorul Muntelui-Bicaz si aval de localitatea Stejarul, Neamt, Simpozionul Stiintific
national, USAMYV Iasi.

20.PASARIN, B.;STAN, TR.-2000-Cercetari referitoare la ihtiofauna raului Suceava,
amonte si aval de ora[ul Suceava, Simpozionul Stiintific national, USAMYV Iasi.
21.PASARIN, B.; STAN, TR.-2001-Studiu asupra ihtiofaunei din zona de confluenta a
raurilor Moldova si Siret, Simpozionul Stiintific national, USAMYV lasi.

22.PASARIN, B; STAN, TR.-2001-Studiu privind pescuitul sportiv si rolul acestuia in
promovarea agroturismului in partea de est a Romaniei, Simpozionul Stiintific national,
USAMV Iai.

23.PASARIN, B.;STAN, TRSEILER, FL.-1993-Observatii asupra ihtiofaunei din

lacul de acumulare Stinca-Costesti, Simpozionul Stiintific international, USAMYV lasi.
24.PASARIN, B.;STAN, TR. —2003-Acvacultura, Indrumator practic, Ed.Karro, lasi,

350 pagini

25.PASARIN, B. -2007-Salmonicultura,, Ed.Ion Ionescu de la Brad, Iasi, 250 pagini
26.Primack, R.; Patroescu, Maria; Rozylowicz, L.; Ioja, C. (2002) — ,,Conservarea
diversitatii biologice”, Editura Tehnicd, Bucuresti

27.Ziemiankowski, V. (1947) - ,Fauna pestilor din Bucovina®, Analele Institutului de
Cercetari Piscicole, 3-6 (3): 115-220



