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Abstract

The main purpose of the study was to determineqtisdity of Bratia River. The present paper was llase the
bibliographic material as well as the field resefarcarried out during 2016-2017. The research olyest were the
following: identification of qualitative and quatdtive structure of phytobenthic biocenoses in #stablished
monitoring points; determination of the phytoplasrktalgae families in the monitoring stations; id&oation of the
structure of benthic biocenoses in the monitoriogts; establishing saprobity indices for each spsédentified and
incorporation of the monitoring sections into thepeopriate saprobity class; determining the qualitfyyBratia River
according to the Water Framework Directive 200080/ We have identified 54 species in the phytolmemthsamples,
grouped in three phyla: Cyanobacteria, Bacillarigpga and Chlorophyta. We have also identified 47cEsein the
structure of benthic zoocenosis belonging to 25ilfasnfrom 8 genera. The main benthic invertebrgteups in the
Bratia River were: Ephemeroptera, Plecoptera, Chaomidae, Trichoptera, and Gammaridae. Oboarele Mard
Gamdcesti recorded a high quality ecological status, wHerevoiesti station had a good ecological status.

Keywords: Bratia River, environmental quality, mamwobentos, phytobenthos

1. INTRODUCTION

Bratia River is a hydrographic artery having impattflowing and morphometric elements within
Arges basin, a general North-South flowing and a permaicbaracter (fig. 1). It is situated in
Muscelele Argsg, in the Getic Sub-carpathians. Doamnei Rivertiethe west of Bratia River. The
river springs form Obgi Mountains, with an altitude of 2314 in the le2dassif, and flows into
Targului River, with a length of 56.9 km and anrage annual flow of 2.6 m3/s. Bratia River basin
is situated in ArgeCounty and has arteries on the southern slopdgsediouthern Carpathians. The
density of the hydrographic network is large, cetisg of both permanent and temporary valleys.
The main tributaries of the river are:aBoara, Nivrap, Ragor (PMBH Arge-Vedea, 2012).

The main purpose of this study was to determinegtiadity of Bratia River. The paper was based
on the bibliographic material as well as the fieébearch carried out during 2016-2017. The
research objectives were the following: identificatof qualitative and quantitative structure of
phytobenthic biocenoses in the established mongopioints; determination of the phytoplankton
algae families in the monitoring stations; idewctfion of the structure of benthic biocenoses @& th
monitoring points; establishing saprobity indiceséach species identified and incorporation of the
monitoring sections into the appropriate saprobigss; determining the quality of Bratia River
according to the Water Framework Directive 20000/
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Figure 1. The hydrographic network of Bratia Rivén the upper course (Cadastral Map Berevgtie 2010)

2. MATERIALSAND METHODS

We collected qualitative and quantitative samplésployto- and macrozoobenthos from three
stations: Oboarele mari,a@acesti and Berevoigti. Sampling was done in November 2016 and
April 2017 for phytobenthos and August, Novembet@@nd May 2017 for macrozoobenthos as
recommended in the specialized studies. Phytobsrgampling was done by scraping submerged
stones with a smoother surface that stood in wattelepths of about 25-30 cm for at least 14-21
days, covered with 100% microphytobenhic elemeb&termination of the sampling surface was
done by measuring the stones. We have had threplesrfor the quantitative analysis of the
macrozoobenthos, with a Sorber-Sampler benthic rhesmg a sampling surface of 0.16 and
mesh size 20@m. The samples were sorted and processed in theobigtbgy Laboratory of the
University of Pitesti. We have calculated a sené®cological indices for Ephemeroptera order,
representative of the structure of Bratia Riveolegical spectrum, frequency, species constancy,
relative abundance, ecological significance ind#X.(We determined the ecological status in
accordance with the methodology required by thee&W&ramework Directive 60/2000 /EC by
calculating the multimeter index in each of the phng stations, taking into account the following
indices: Saprob Index (Sl), EPT_I Index (individg)a(IEPT_I), Shannon-Wiener Index (SWI),
Number of Families (FAM), OCH Index (Oligochaetas©homidae) Index (IOCH/IO), Function
Group Index (IGF), Preferred Water Flow Index (deibfimnophil) (REO/LIM) by the formula:

IM = 0.3*IS+0.1*IEPT_I+0.2*ISH+0.1*FAM+0.1*IOCH+0.1IGF+0.1*REO/LIM

3. RESULTS AND DISCUSSIONS

Due to the peculiarities and physico-chemical ctowas providing a predominantly rocky
underlayer, Bratia River is dominated by a cenomsle of lithophil periphyton. We have identified
54 species of three phyla in the three samplingosist Cyanobacteria, Bacillariophytaand
Chlorophyta(Table 1 - 3). The best represented in terms gfgpolvasBacillariophyta (48 species/
88.88%), %), followed byChlorophytawith 4 species (7.40%) ar@yanobacteriawith 2 species
(3.70%) (fig.3).
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Table 1. List of species and numerical density itifad in Bratia River biodiversity - Oboarele Mastation

No. edies Dendty thounsand exin?
Cyanobacteria
1 Oscillatoria limosa 820
Total Cyandbadeia 820
Badillariophyta
2. Achnanthes clevei 9400
3. Achnanthes exilis 2800
4 Achnanthes minutissima 6300
5. Amphora ovalis 90
6. Caloneis amphisbaena 80
7. Cocconeis placentula 1000
8 Cymbelia affinis 780
9. Cymbella prostrata 230
10. Cymbella tumida 640
11, Diatoma hiemale 2100
12. Diatoma vulgare 3000
13 Epithemia zebra 920
14, Frustulia rhomboides 140
15 Gomphonema acuminatum 210
16. Gomphonema truncatum 1200
17. Gomphonema ventricosum 2900
18. Mastogloia brauni 3600
10. Mastogloia eliptica 1180
20. Mastogloia smithi 1220
21 Melosira granulata 40
2. Navicula cincta 1250
Al Navicula minima 1890
24, Navicula minuscula 5200
25. Navicula placentula 560
26. Navicula subtilissima 6800
27. Neidium iridis 820
28. Neidium productum 380
2. Nitzschia linearis 490
0. Nitzschia palea 1390
3L Pinnularia gibba 440
32 Pinnularia subcapitata 1360
3. Rhoicosphenia curvata 620
Total Bacillariophyta 59030
Chlorophyta
A Cladophora sp. 4960
35. Ulothrix sp. 380
Total Chlorophyta 5340
TOTAL GENERAL 65190

M Bacillariophyta
M Chlorophyta
M Cyanchacteria

Figure 2. Number of phytoplankton algae phyla in Btia River in the three sampling stations

Table 2. List of species and numerical density itliad in Bratia River biodiversity - @Gmdcesti Station

No. Sedies Densty thounsand exin?
Cyancbacteria
1 Oscillatoria tenuis 250
Total Cyanobacteria 250
Badillariophyta
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2. Achnanthes clevei 1200
3 Cocconeis bacilum 3500
4 Cocconeis placentula 4000
5 Cymatopleura solea 2200
6. Cymbella cistula 4500
7. Diatoma vulgare 1600
8. Epithemia zebra 800
9. Frustulia rhomboides 600
10. Gomphonema ventricosum 100
11 Gyrosigma acuminatum 400
12. Mastogloia brauni 4200
13. Mastogloia eliptica 3700
14. Melosira granulata 300
15. Navicula minuscula 4400
16. Neidium iridis 6000
17. N.eidium productum 4900
18. Nitzschia linearis 2100
19, Pinnularia gibba 1500
2. Stauroneis phoenicenteron 700
21. Surirella linearis 200
22, Surirella ovata 500
23. Synedra ulna 3600
Total Bacillariophyta 51000
Chlorophyta
24, Cladophora sp. 1300
25. Ulothrix sp. 400
Total Chlorophyta 1700
TOTAL GENERAL 52050

Table 3. List of species and numerical density itiéad in Bratia River biodiversity - Berevojé Station

No. Sedies Densty thounsand exin?
Cyancbacteria
1. Oscillatoria limosa 300
Total Cyanobadeia 300
Badllariophyta
2 Achnanthes clevei 1300
3 Achnanthes minutissima 3200
4, Cocooneis placentula 600
5. Cymbella affinis 450
6. Cymbella cistula 820
7 Cymbella prostrata 590
8 Diatoma vulgare 360
9 Gomphonematruncatum 920
10. Gomphonema ventricosum 1320
11. Hantzschia amphioxys 1310
12. Mastogloia brauni 85
13. Navicula cincta 690
14. Navicula minuscula 2200
15. Navicula subtiissima 3400
16. Neidium iridis 150
17. Nitzschia linearis 600
18. Nitzschia palea 29000
19. Pinnularia gibba 410
20. Synedra ulna 840
Total Bacillariophyta 48245
Chlorophyta
21. Cosmarium botrytis 180
22. Ulothrix sp. 350
23. Zygnema sp. 310
Total Chlorophyta 600
TOTAL GENERAL 49385

The relative density in all 3 sampling stationsdisminated by diatoms - 95%, followed by
chlorophites - 4% and cyanobacteria accountin@iity 1% (fig. 3).
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® Bacyllariophyta
B Chiorophyta

Cyanobacteria

Figure 3. Relative density of algae taxa in the Hiversity of Bratia River

The numerical density of algae phylia in the biedsity of Bratia River was nearly the same for
bacillariophyta in each station. For chlorophyteswever, the situation is different, in the sense
that the highest density was found in Oboarele Idtion, i.e 5340 thousand eX/(fig. 4). In the
case of cyanobacteria, the density recorded thedbwalues, being slightly predominant in number
of species. The highest density of cyanobactermreeorded in Oboarele Mari station.
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Oboare le Mari Gamacesti Berevoiesti
Figure 4. Numerical density of algae phyla in theddliversity of Bratia River for each station

Taxonomic diversity decreased downstream upstreath,up to 35 taxons in the upstream sector,
Oboarele Mari station, 25 taxons idr@acesti station and 23 taxons in Berevgliestation (fig. 5)
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Figure 5. Variation of the number of taxa in the tke sampling stations

As regards the structure of benthic zoocenosigovihg the processing of the samples, we have
found the following aspects:

August 2016 (fig. 6): ephemeroptera recorded high values & tlumerical density both in
Gamacesti and Oboarele stations (432 and 492 ind)/rdecreasing progressively from upstream
downstream for the last station (Berewtile as opposed to chironomidae; plecoptera distidio
from upstream downstream was variable, with highesin Gimacesti (132 ind./nf), but very low
values in the other cases (minimum 15 indifmBerevoieti).
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Figure 6. Comparative analysis of the macrozoobenitostructure of Bratia River upper basin — Augug016

November 2016: The analysis of the benthic zoocenosis strudgtutdovember, as shown in fig.7,
revealed the clear dominance of ephemeropteragwiell by plecoptera, the other groups being
poorly represented. The maximum number of ephenerpindividuals/i was recorded in
Berevoiati (728 ind./nf), with a progressive decrease downstream to Oleostation, followed by

a slight increase in @nicesti, but the values remained high, over 200 in&./plecoptera
distribution from upstream downstream was unifonnall three stations with very close values, 150
ind./n? on average.

The macrozoobentonic structure Mhay 2017 (fig. 8) showed the following: Ephemeroptera and
Plecoptera recorded a decrease in the number dfnérom upstream downstream; however,
ephemeroptera recorded a surprising increasammiGesti station, where plecoptera were absent.

200
100 II
o - .. e

Oligoctetes Gauun.d-t Eghwimeroptere  Plecopters Tochoptere Clironomhde Driptere
= Oboarsls ®Gamiceyti -~ Barsvoisgti

Figure 7. Comparative analysis of the macrozoobenitostructure of Bratia River upper basin — Novemtiz016

Following the macrozoobenthic analysis and the $asnmjaken from the three stations across Bratia
River, we have identified 47 species belonging3damilies (table 4).
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Figure 8. Comparative analysis of the macrozoobanitostructure of Bratia River upper basin — May 201

Table 4. The list of species

Family Species
Oligocheta Naidae Amphichaeta leydigi
Nais alpinus
| Tubificidae Psammoryctides barbatus
Ryacodrilus falciformis
Amphipoda | Gamaridae Gammarus fossarus
Gammarus pulex
Ephemer optera Ephemeridae Ephemera dainca
Ephemerelliidae Ephemerella ignita
Ephemerella vulgata
Caénidae Caénis macrura
Baétidae Baétis alpinus
Baétis lutheri
Baétis muticus
Baétis vernus
| Ecdyonuriidae Ecdyonurus dispar
Ecdyonurus torrentis
Epeorus sp.
Plecoptera Perlodidae Isoperla gramatica
Leuctridae Leuctra albida
Cupnidae Cupnia nigra
Nemouridae Nemura marginata
Protonemura intricata
Protonemura sp.
Trichoptera Hydropsichidae Hidropyche pellucidula
Sericostomatidae Sericostoma personatum
Ryacophilidae Ryacophila fasinata
Hydropticidae Hydroptica forcipata
Chironomidae Chironomidae Cladotanitarsus mancus
Paratanytarsus lauternborni
Tanytarsus synuatus
Clapoduma viridula
Polypedilum convictum
Polypedilum lactum
Microspectra bidentata
Tanytarsus binulus
Mycrospectra radialis
Polypedilum albicorn
Diptera Blipharicedae Liponeura spp.
Psychodidae Pericoma spp.
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Simuliidae Simulium reptans
Athericiidae Atherix ibis
Tipulidae Tipula spp.
Ceratopogonidae Bezzia spp.
Dixidae Dixa spp.
Simuliidae Simulidae Simulium costatum
Simulium monticola
Simulium equinum.

The distribution of ephemeroptera species per mshtiwed the following aspects:

Almost all 11 species were identified in August @0@ig. 9), their number in each station
increasing progressively from Berevgieto Gamacesti and decreasing again in Oboarele station;
We have identified all 5 gener@aétis, Ephemerella, Epeorus, Ecdyonurus, and GaBagtishad
very high densities in all stationBaétis alpinushad the maximum density in Berewgiestation
(324 ind./), but was absent in the other two statioBphemerella ignitahad low numerical
densities in Oboarele andif@acesti stations;Ephemerella danicavas present in all three stations,
with the maximum density in Oboarele statidephemerella vulgatavas present in all three
stations, with the maximum density in Oboareleistatthe other species were rare and low in
number. Only 10 species out of 11 were presentamelhber 2016 (fig. 10)Baétis alpinuswas
present in all 3 upstream stations, with the higimesnerical density in Berevait station (328
ind./m2); the values decreased sharply in Oboarele ambiGssti (17 ind./nf); Baétis lutheriwas
present only in two stations, Oboarele ariin&cesti, with the maximum density in &nacesti (54
ind./m?2); Ephemerella ignitavas present in Oboarele andn@cesti stations, with the maximum
density in Gmacesti (157 ind./m2);Ephemerella, Ephemera and Caewisre absent in Berevaie
station; Epeorus spandEcdyonurus dispawere absent in &nacesti, being present in Oboarele
and Berevoigti stations;Ephemerella vulgatdad the same density in Oboarele and Bergtroie
stations.

August 2016

350
300
250
200
150
100

50

0 e N e | iI._‘ Mo | — ._:uIn

Oboarele Gamacesti Berevoiesti
M ephemerella danica W Ephemerella ignita W Caenis macrurg M Baétis alpinus
M Baétis lutheri W Baétis muticus H Baétis vernus ® Ecdyonurus dispar

M Evdyonurus Lorrenlis @ Epeorus sp. H Fpfernerellu vulgulu

Figure 9. Structure of ephemeroptera fauna in BratRiver basin - August 2016
All 11 species were identified in May (fig. 11)ethnumber increasing progressively to Gasgti
where we identified the maximum of 8 species; iak genera were presenBaétis, Ephemerella,
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Epeorus, Ecdyonurus, and Caenis; Baétis alpimasl the highest density in Berevoiesti and
Oboarele (767, respectively 235 indJmwhich gradually decreased to 30 ind/m Gamaicesti
station;

November 2016

150

100

0 JUL - - uiiu _ N =

Oboarele Gamacesti Berevoiesti
 Ephi ella danica W Ep. ella ignita 4 Caenis macrura M Baétis alpinus
M Baétis lutheri i Baétis muticus H Baétis vernus H Ecdyonurus dispar
M Ecdyonurus torrentis @ Epeorus sp. M Ephemerella vulgata

Figure 10. Structure of ephemeroptera fauna in BratRiver basin

May 2017
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Figure 11. Structure of ephemeroptera fauna in BiatRiver basin

Baétis lutheriwas present in 8nacesti station (37 ind./rf) and its density decreased progressively
downstream to 25 ind./rin Oboarele. However, its density was quite lowBierevoiati; Baétis
vernus was present in all three stations, reactheghighest density in Bereveie (20 ind./m?);
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Ephemerella ignitarecorded low numerical densities in Oboarele arthdéesti; Ephemerella
vulgatawas present only in two stations, Beregtiand Gimacesti, with the maximum density in
Berevoiati; the other species were rare.

The ecological spectrum (Fig.12.) shows the follayviaspects: Ecdyonuridae was dominant in
Oboarele station, followed bigphemeridaggenus; the other genera accounted for less thém 10
Caenidae genus prevailed in the ecological spectrum ofm@&esti station, followed by
Ephemeridae with a share of 3.5%. Caenidae wasdalsunant in Berevoigi station, with a share
of 31.25%; the other families had a share below.10%

Gamacesti -
Oboarele ; Berevoiesti
434
e 05— 4%,
Ephemeridae Ephemeridae 9% 6% l Ephemeridas
8% i 25%
Ephemerelidas Ephemereliidas Ephemerellidas
Caenidae Caenidas Casnidae
L » Bactidae 13% = Bastidae » Bactidae
\ i - 49%
g% Coly onuricas Eccyonuriidas 21% Ecdy onuridas

1%
Figure 12. The ecological spectrum for Oboarelegi@icesti and Berevoigti stations

In terms of the main ecological parameters, thegssed data are listed in Table 5. It shows the
frequency of species in each sampling station, déoce, constancy and the category to which each
species belong&phemera danic#s characteristic of upstream stations, beingtalass indicator.
Baétis alpinugs characteristic of downstream stations, as dicator of 2nd-3rd class quality.
Ephhemera danic& characteristic for almost all the stations un@search, which shows that the
underlayer is rocky-cloddish, the flow speed igehigh, and the species is lithoreophil.

Table 5. Ecological characterization of the epheroptera biocenosis in the upper basin of Bratia rive
SPECIES F% Constancy sp. n A W xW | Category of species
S | Ephemera danica 100 | EUCONSTANT 58 8,5 8,5 w4 CHARACTERISTIC
1 Ephemerella ignita 66 CONSTANT 98 143 94 w4 CHARACTERISTIC
Caenis macrura 100 | EUCONSTANT 34 453 49 w3 ACCESORY
Baétis lutheri 66 CONSTANT 42 476 | 4 w3 ACCESORY
S | Ephemera danica 66 CONSTANT 22 2,8 5,2 w4 CHARACTERISTIC
2 Ephemerella ignita 66 CONSTANT 186 236 | 94 w4 CHARACTERISTIC
Caenis macrura 66 CONSTANT 50 6,34 | 49 w3 ACCESORY
Baétis lutheri 66 CONSTANT 74 913 | 4 w3 ACCESORY
Baétis muticus 33 ACCESORY 8 101 | 05 W2 ACCESORY
Ephemera vulgata 66 CONSTANT 20 24 5 w3 ACCESORY
S | Baétis alpinus 100 | EUCONSTANT 1032 80,9 80,9 W5 CHARACTERISTIC
5 Baétis vernus 100 | EUCONSTANT 38 292 29 w3 ACCESORY
Ecdyonurus torrentis 33 ACCESORY 35 2,7 0,8 w2 ACCESORY

According to the specialized standard methodologyhave calculated the Multimetric Index (Ml)
based on the macrozoobenthos analysis in ordeetermdine the quality of the ecological status
(tab. 6). The upper course had a very good ecabgtatus, unlike Berevaie sector whose status
was good.
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Table 6. Determination of the multimetric index artie quality of ecological status for the samplistation

| Index | OBOARELE | GAMACEST!I | BEREVOIESTI |
Saprob Index (30%) 1,23 1,29 1,29
EPT_I Index (10%) 0,64 0,34 0,01
Shannon-Wiener Index (20%) 1,2 1,26 0,05
Number of Families (10%) 0,4 0,03 0,4
Index OCH (10%) 0,03 0,04 0,24
Function Group Index (10%) 0,07 0,94 0,79
Preferred Water Flow Index (10%) 0,01 0,004 0,92
MULTIMETER INDEX 0,72 0,77 0,63
ECOLOGICAL STATUS very good ecological status  very good ecologicafust good ecological status

4. CONCLUSIONS

» We have identified 54 species in the phytobentracn@es grouped in three phyla: Cyanobacteria,
Bacillariophyta and Chlorophyta. As regards therstwd phyla, Bacillariophyta was best representét &
number of 48 species (88.88%), followed by chloitgshwith 4 species (7.40%) and cyanophytes with 2
species species (3.70%). We could also notice arease in the number of species from downstream to
upstream, with most of the species in Oboarele K&&), Gimacesti (25) and Berevoigi (23).

» We have identified 47 species in the structureesfthic zoocenosis belonging to 25 families fromréecs.
The main benthic invertebrate groups found in Br&iver were: Ephemeroptera, Plecoptera, Chironagid
Trichoptera, and Gammaridae. Oboarele Mari had higgiity ecological status unlike Berevoiesti whose
ecological status was good.

» In the future, it is advisable to supervise Br&iser to prevent potential sources of anthropogeeigative
impact and to monitor it with an annual frequerzyehsure that the quality of ecological status asntained
at least at the current level.
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