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INTRODUCTION

The study of diatom communities in the Aries River was approached in the last decades
of the 20™ century by the algological research team of Cluj-Napoca (Momeu and Péterfi, 1984,
1985) and the investigations subsequently continued up to the present day.

My research aims to complete with new findings the available data on the diatom
communities in the catchment area of the Aries. This study is based on the investigations carried
out during the spring, summer and autumn of 2008 and 2009, targeting the diatom flora,
characterization of communities inhabiting in the Aries River and its major tributaries, between
Arieseni - Vartop (ski slopes) and Luncani village (commune Luna), namely specific diversity,
seasonal dynamics and floristic affinities among communities.

In this study I followed also the estimation of the watercourses quality investigated using
Biological Diatom Index (BDI) and evaluating the level of saprobity by employing the saprobic
index (SI) proposed by Zelinka and Marvan (Sladecek, 1973)

The main research directions proposed were:

1. To complete the check list of benthic diatom species living in the Aries River and
its main tributaries;

2. To establish the relative qualitative and quantitative compositions of benthic
diatom communities in the Aries River basin;

3. Calculation of diversity and equitability indices of the diatom communities based
on samples taken in the Aries and its major tributaries;

4. Assessment of the ecological status of water in the Aries River and its major
tributaries based on the biological diatom index (BDI).

5. Estimates on water quality using the saprobic index (SI).

Calculated indices may suggest the changing of water quality by pollution sources and

layout making any arrangements necessary for the "recovery" Aries River.



I. ABOUT STREAMS IN GENERAL

Streams and rivers are particularly fascinating ecosystems for research, very diversified,
highly variables in space and time (Giller and Malmgvist, 2006).

They are characterized by a number of features, differing in many aspects from the other
aquatic ecosystems:

. Flowing waters are unidirectional, for example flow in one direction, from hill to
valley, but are no way uniform, the lower parts are influenced by the upper parts;
physicochemical parameters as well as living communities present longitudinal zones (for
stagnant waters contrast with vertical zones).

. They are more elongated and narrow waters like form (linear) flowing in a narrow
channel (riverbed).

. The morphology of the riverbed is rather variable (unstable), rivers erode
(demolish), transport and store (build).

. The ecosystems of the streams are open and are closely related to the surrounding
terrestrial ecosystems, the connection being unidirectional in the upper part, from the land
towards the river, but realizing in both directions in the lower parts (the relationship river -
floodplain). River carries organic waste and dissolved substances from the source to its estuary.

. The space and temporal diversity (heterogeneity) is emphasized at all levels:
geological substrate, flow velocity, riparian vegetation, water chemistry, and biodiversity as well
as habitat variability.

. The ecosystems of the streams are apparently organized hierarchically; river
systems are parts of systems increasingly higher, from the smallest particles to the whole river.

. The Differences between the rivers are high (high variability), each river varies
from neighboring rivers because their fundamental characteristics are determined by location and
morphology of the basin, geological substrate, altitude of the territory, surrounding vegetation,
the way farming and livestock (Cummins et al., 1984).

Rivers are inhabited by communities of plants and animals adapted to these particular conditions.



Il. GENERAL CHARACTERIZATION OF THE
INVESTIGATED TERRITORY

About the Aries river, Aureus in Latin, Aranyos in Hungarian, the oldest attestations one can
find are in some texts written in Hellenic (Crisol) or Latin (Auratus). It is one of the rivers in
Transylvania, northwestern Romania, it rises from Masivul Bihorean (the Bihor massif), the core
of the Muntii Apuseni (the Romanian Western Mountains) (Fig. 1). The river has a total length
of about 164 km and flows into the Mures river by downstream of the town Ludus. The distance
covered between the source and its influx, nearly two hundred miles, crossing the territory of two

districts - Cluj and Alba, and passes through two larger towns Turda and Campia Turzii.
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Fig. 1. Physicogeographical map of the Aries river basin
(General atlas, 1974 Ed. Teaching and Pedag., Bucharest)



1. BRIEF HISTORY OF THE DIATOM RESEARCHES

In the Aries basin the researches had been started in the late 20™ century, but they were
only intensified in recent years. These investigations were primarly related to the structure of
diatom communities (Momeu, Péterfi, 1984, 1985). The latest investigations about the diatom
communities in the Aries basin, namely those in the 21" century have been published by Chiriac
et al., (2005) and Momeu et al., (2009). Some of the recent researches deal with the assessment
of water quality in the drainage basin of the river using epilithic diatoms like bioindicators
(Momeu, Budurlean and Cristea, 2005; Momeu and Péterfi, 2007).

IVV. DESCRIPTION OF THE SAMPLING SITES OF THE ARIES RIVER
AND ITS MAJOR TRIBUTARIES

4. 1. Presentation of the sampling sites

For exemplification we mention below four sampling sites, as follows: A. 4, A. 9, A. 13
and A. 18.

Sampling site A. 4. — ,,Ariesul Mare-amonte Albac”

It is a picturesque place, natural looking, located in the upper part of the catchment area of
the Aries, namely on the Ariesul Mare rivulet (arm) in the northwestern part of Alba district, at
19 km distance from the town Campeni. The sampling site is situated at an altitude of 592 m
a.s.l. and lies next to the left bank of the rivulet. The substrate consists of stones and gravel, the
average water depth is 35-40 cm and width of the bed of 2.5-3.5 m (Fig. 2).



Fig. 2. Sampling site A. 4 — ,,Ariesul Mare -upstream Albac”. Downstream view (a) upstream view (b)

Sampling site A. 9. — ,,Paraul Sesii”

The sampling site is situated on Paraul Sesii, the right tributary of Aries, a stream with
mountain character, at an altitude of 497 m a.s.l. The water flows from the Metaliferi Mountains
and exhibits marks of the mining activities of Rosia Montana. The substrate consists of boulders,
rocks and mud; the average water depth was 20-30 cm and the width of the bed of 1-1.5 m (Fig.
3).

2008/08/20

Fig. 3. Sampling site A. 9 — ,,Paraul Sesii”. Downstream view (a) upstream view (b)

Sampling site A. 13. — ,,Aries-upstream shedding of Valea Ocolisului”

This sampling site is located on the left bank of the Aries river, at an altitude of 417 m.,
upstream from spilling stream Valea Ocolisului. The substrate consists of stones and gravel, the
average water depth is 60-80 cm and width of the bed of 6-7 m (Fig. 4).



2009/05/06 L 2009/05/06

Fig. 4. Sampling site A. 13 - River Aries - upstream - shedding Valea Ocolisului: view towards

downstream (a) - in the left side of image see the mouth of Valea Ocolisului. Upsream view (b)

Sampling site A. 18. Aries ,,Luncani”

Luncani (Grind) is a village in Cluj district, and belongs to the commune Luna. It is the
last sampling site on the Aries River, jus that above its inflow into the River Mures. The Aries
River ends its long “journey”, after crossing the whole basin, being one of the tributaries of the
River Mures, contributing with 16% to its flow. The sampling site is situated at an altitude of 278
m a-s.l., on the right bank of the Aries. The substrate is composed of rocks and sand, the average
water depth is 1-1.5 m, width of bed 15-17 m (Fig. 5).

2009/05/706

Fig. 5. Sampling site A. 18 — Aries ,,Luncani”. Aries River: downstream view (a) upstream view (b)



V. MATERIALS AND METODS

Sampling of the algologic material
« Sampling of specimens from rivers and streams
» Labeling of samples
» Methods of preserving diatoms
« Methods for processing diatoms in the laboratory
« Examination of biological samples
» Making microscopic preparations
« Examination of preparations

 Statistical analysis

RESULTS AND DISCUSSION

V1. 1. PHYSICOCHEMICAL PARAMETERS OF ARIES RIVER
BETWEEN 2008 AND 2009

Table no. 1. Changes of the water temperature in Aries River and its tributaries in 2008 and 2009

Sampling sites in the Aries 28. 05. 2008 29. 10. 2008 06. 05. 2009
basin Water Water temperatures Water temperatures
temperatures (°C) (in°C) (in°C)
Ariesul Mare Vartop - mlagtina 15.6 8.0 8.2
Ariesul Mare Ariegeni — Vartop 17.1 8.3 8.2
Garda Seaca 13.9 75 12.5
Ariesu Mare amonte Albac 15.1 7.2 11.6
Valea Albacului 17.9 6.8 11.2
Ariesul Mic 17.8 74 13.6
Aries Amonte Campeni 18.0 7.6 12.0
Abrud 18.8 7.2 13.01
Paraul Sesii 22.2 7.2 12.7
Aries la Valea Lupsii 17.5 7.7 11.6
Aries Brazesti 18.1 8.3 11.9
Valea Ocolis 21.7 8.3 16.8
Aries amonte virsarea Vaii 17.4 7.0 115
Ocoligului

Hasdate 22.2 5.8 15.2
Aries aval varsare Hagdate 17.6 8.1 13.7
Racosa amonte virsare 19.0 10.2 15.1
Aries Racosa 18.0 6.8 17.0
Aries Luncani 18.4 2.5 14.7
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Table no. 2. Changes in water conductivity (uS.cm-1) of the Aries river and its tributaries in 2008

Sampling sites of the Aries
basin 28. 05. 2008 20. 08. 2008 29. 10. 2008
Conductivity Conductivity Conductivity
(uS.cm™) (uS.cm™) (uS.cm™)
Ariegul Mare Vartop - mlastind 15.20 21.0 13.22
Ariesul Mare Arieseni — Vartop 20.2 21.6 15.74
Gérda Seaca 8.5 20.1 13.43
Aries Mare amonte Albac 7.3 14.80 11.29
Valea Albacului 8.59 14.26 13.93
Ariesul Mic 8.63 11.1 6.62
Aries Amonte Campeni 11.0 64.7 12.39
Abrud 34.0 115.2 13.67
Paraul Sesii 20.0 16.8 11.83
Aries la Valea Lupsii 14.8 56.8 7.16
Avries Brazesti 16.5 15.84 13.40
Valea Ocolis 69.3 21.0 13.56
Avries amonte varsarea Vaii 30.0 19.0 9.32
Ocoligului
Hagdate 85.4 21.7 12.22
Aries aval varsare Hagdate 32.0 19.5 12.13
Racoga amonte varsare 66.2 27.0 8.55
Aries Racosa 79.8 26.0 9.96
Aries Luncani 57.0 30.0 13.46

Table no. 3. Salinity variations in the Aries River and tributaries in 2008

Sampling sites of the Aries 28. 05. 2008 20. 08. 2008 29. 10. 2008
basin Salinity Salinity Salinity
(mg.I") (mg.I") (mg.I")
Ariesul Mare Vartop - mlastina 8.36 114 6.62
Ariesul Mare Arieseni — VVartop 11.7 11.5 7.9
Garda Seaca 14.1 9.39 7.8
Ariesu Mare amonte Albac 19.8 7.76 6.6
Valea Albacului 15.09 7.66 6.7
Ariesul Mic 15.51 20.4 3.69
Aries Amonte Campeni 16.78 34.8 6.43
Abrud 18.0 65.8 7.53
Paraul Sesii 35.5 10.2 6.42
Aries la Valea Lupsii 27.6 31.1 4.90
Aries Brazesti 31.6 8.57 6.67
Valea Ocolis 36.4 11.3 7.67
Aries amonte varsarea Vaii 16.1 10.2 5.58
Ocolisului
Hagdate 44.9 11.6 6.34
Aries aval virsare Hagdate 17.6 10.2 6.1
Racosa amonte virsare 36.1 14.6 461
Aries Racosa 435 13.6 5.32
Aries Luncani 29.9 15.3 6.48
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Table no. 4. Variations of oxygen in water in Aries river and tributaries in 2008 and 2009

Sampling sites of the Aries 28. 05. 2008 29. 10. 2008 06. 05. 2009
basin Oxygen Oxygen Oxygen Oxygen
(%) (mg.I") (mg.I") (mg.I")
Ariesul Mare Vartop - 106.4 10.63 13.46 16.50
mlastina
Ariesul Mare Arieseni — 74.9 7.22 13.15 16.48
Vartop
Garda Seaca 83.0 8.59 16.42 11.10
Ariesu Mare amonte Albac 91.5 9.24 11.68 13.00
Valea Albacului 80.01 7.61 16.15 15.00
Ariesul Mic 85.5 8.13 13.00 11.17
Aries Amonte Campeni 78.0 7.38 14.37 9.94
Abrud 90.0 8.38 12.70 12.55
Paraul Sesii 89.9 7.83 13.66 9.49
Aries la Valea Lupsii 83.1 7.95 9.12 11.80
Aries Brazesti 74.0 6.99 14.20 12.50
Valea Ocolis 90.3 7.93 13.40 11.98
Avries amonte varsarea Vaii 80.4 7.71 13.31 12.48
Ocoligului
Hagdate 80.5 57.01 18.04 14.51
Aries aval varsare Hasdate 84.3 8.03 14.99 13.83
Racosa amonte virsare 116.0 10.71 9.8 12.50
Aries Racosa 70.4 6.66 13.70 11.64
Aries Luncani 95.8 8.99 9.1 11.03

Table no. 5. Variation of pH in the Aries river and tributaries in 2008 and 2009

Sampling sites of the Aries 28. 05. 2008 20. 08. 2008 29. 10. 2008 06. 05. 2009
basin
pH pH pH pH
Ariesul Mare Vartop - mlastina 8.36 5.9 51 5.96
Ariesul Mare Arieseni — VVartop 6.63 6.9 5.3 6.55
Gérda Seaca 8.58 9.32 6.1 8.59
Ariesu Mare amonte Albac 8.07 8.4 6.0 8.92
Valea Albacului 7.94 9.2 5.8 7.62
Ariesul Mic 8.39 8.7 6.5 8.50
Aries Amonte Cadmpeni 8.35 8.5 7.2 7.03
Abrud 7.8 5.4 6.4 6.33
Paraul Sesii 3.3 4.9 7.6 3.33
Aries la Valea Lupsii 8.37 8.9 7.6 7.80
Aries Brazesti 6.81 8.2 7.1 6.92
Valea Ocolis 8.82 9.1 8.9 8.82
Aries amonte varsarea Vaii 7.87 85 7.6 6.11
Ocolisului

Hagdate 8.6 8.4 8.2 8.53
Avries aval virsare Hasdate 8.32 8.6 8.0 7.86
Racosa amonte virsare 8.29 74 7.8 8.23
Aries Racosa 8.65 8.3 7.6 8.11
Aries Luncani 8.05 7.7 7.5 7.5
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VI. 2. THE DIATOM FLORA OF THE ARIES RIVER CATCHMENT

AREA

6. 2. 1. General characterization of the diatom flora from the Aries River

and its major tributaries

During the investigations of the Aries River and its tributaries, based on epipelic and epilithic

samples collected in spring, summer and autumn 2008 and 2009, | identified 204 taxa belonging

to phylum Bacillariophyta. The detected taxa belong to 33 genera, 21 of which are represented

by less than 5 taxonomic units (Fig. 6). Only 5 genera comprise Centrales diatoms (Fig. 7).
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Fig. 6. The main diatom genera related to the number of afferent taxa
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Fig. 7. Percentage contribution of the centric versus pennate diatoms to the composition of the diatom flora in
the catchment area of the Aries

Comparing the present findings for the Aries basin with those recorded in previous
studies dealing with the same territory (Momeu, Péterfi, 1984, 1985; Chiriac et al., 2005;
Momeu et al., 2009; Momeu, Budurlean and Cristea, 2005; Momeu, Péterfi, 2007; Kosma,
Péterfi, Momeu, 2001, respectively Biré Halmagyi et al., 2004), 44 taxa were found not yet been
recorded previously in the Aries river and its tributaries.

These are:

Achnanthes clevei Grunow

Achnanthes daui Foged

Actinocyclus nomanii (Gregory) Hustedt

Amphora inariensis Krammer

Asterionella formosa Hassall

Aulacoseira ambigua (Grunow) Simonsen

Aulacoseira distans (Ehrenberg) Simonsen

Caloneis molaris (Grunow) Krammer

Cocconeis placentula Ehrenberg var. lineata Ehrenberg

Cyclostephanos dubius (Fricke) Round

Cyclostephanos invisitatus (Hohn & Hellerman) Theriot Stoermer & Hakansson

Cyclotella atomus Hustedt var. gracilis Genkai & Kiss

Cymbella aequalis W. Smith

Cymbella cesatii (Rabenhorst) Grunow
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Cymbella falaisensis (Grunow) Krammer & Lange-Bertalot
Epithemia sorex Kitzing

Eunotia pectinalis (Dillwyn?, O. F. Miller ?, Kiitzing) Rabenhorst
Fragilaria capucina Desmazieres var. capucina

Fragilaria fasciculata (C. A. Agardh) Lange-Bertalot
Fragilaria mesolepta Rabenhorst

Fragilaria robusta (Fusey) Manguin

Gomphonema clevei Fricke

Meridion circulare (Greville) Agardh var. constrictum Ralfs
Navicula agrestis Hustedt

Navicula americana Ehrenberg

Navicula cincta (Ehrenberg) Ralfs

Navicula gibbula Cleve

Navicula halophila (Grunow) Cleve

Navicula molestiformis Hustedt

Navicula splendicula Van Landingham

Neidium apiculatum Reimer

Neidium iridis (Ehrenberg) Cleve

Neidium productum (W. Smith) Cleve

Nitzschia flexa Schumann

Nitzschia levidensis (W.Smith) Grunow

Nitzschia recta Hantzsch ex Rabenhorst

Nitzschia sigma (Kutzing) W. Smith

Pinnularia divergentissima (Grunow) Cleve

Pinnularia lundii Hustedt

Pinnularia mesolepta Ehrenberg W. Smith

Stauroneis kriegerii Patrick

Stauroneis obtusa Lagerstedt

Surirella robusta Ehrenberg

Tabellaria fenestrata (Lyngbye) Kutzing

15



After checking the list published by Caraus (2012) and the subsequent studies, six of the
detected taxa are new records for the Romania algoflora:

Achnanthes daui Foged

Fragilaria robusta (Fusey) Manguin

Navicula agrestis Hustedt

Navicula gibbula Cleve

Navicula molestiformis Hustedt

Pinnularia lundii Hustedt

6. 2. 2. Considerations on ecological preferences and geographical

distribution identified in the river Aries

oO6%

DS%\

m14% = Cosmopolite

B Widespread
O Mordic alpine
0 Little known

m72%

Fig.8. Distribution pattern of the diatoms occurring in the Aries River and tributaries
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Fig. 9. Ecological categories of diatoms based on the trophic level of the water
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Fig. 10. Saprobity spectrum of the diatom flora in the Aries basin
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Fig. 11. Percentage distribution of the diatoms according to their tolerance to salinity of the water
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Fig. 12. Percentage distribution of the diatoms according to their tolerance to the waters pH
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VI.3. THE STRUCTURE OF DIATOM COMMUNITIES IN THE ARIES
RIVER CATHCMENT AREA

6. 3. 1 The Species diversity of communities

The values of the Shannon-Wiener diversity index were calculated for each community

analyzed in the Aries basin (Fig, 13, 14, 15).
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Fig. 13. Changes in specific diversity on the upper river section of Aries River and afferent tributaries

2 a
o 3.5 - a
g N ) S _x
% Z5 w .-'m =z
g i N / B
E 1.5 _—Q\ 2"( W
W ; f{r’ ;/f-o
0.s
o S S
AT AB AD FRT: A1 Alz
—e— 28, 05. 2008 2107 1918 0 259 0718 1.287
—=— 20. 08. 2008, 3.006 0 0 3714 0.881 2701
29 10. 2008. 2 998 3.584 0 3.286 2586 337
06. 05. 2000, 2821 3.38 0 2688 2952 2867
—+— 03. 08. 2005, 2263 3225 0 3.215 1518 3188
—a— 04, 10, 2009, 279 26893 3.228 2923 1.3485 258
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Shannon-Wener Index
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Fig. 15. Variation of specific diversity in the lower course of the Aries River and afferent tributaries

6. 3. 2. The specific diversity of the communities based on the Da index

In many recent studies in which the specific diversity was considered based on non-
parametric diversity indices (ex. Shannon-Wiener), the values obtained do not match with the
theoretical concepts, intuitive of diversity, and in fact these considerations refer to the entropy.
Therefore, if we use Shannon-Wiener index, you have to use it in a form that removes
uncertainties in interpreting the results, for example by adopting the index as amended by Jost
(2006). The tendency of expressing the average values is actually a straight line which shows us

drops of the affected sampling stations.

Fig. 16. Changes of specific diversity (Da) of diatom communities inhabiting the upper course of the Aries
River and its tributaries in 2008 and 2009. (Sampling sites A1-A6)
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Fig. 17. Changes in specific diversity Da. on the middle course of the Aries River and select tributaries
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Fig. 18. Changes in specific diversity Da. on the lower course of the Aries River and selected tributaries in
2008 and 2009

6. 3. 3. The floristic affinity of the communities based on Sgrensen index

The floristic affinities of the diatom communities in the Aries river basin, tested with the
Sgrensen index in 2008 and 2009, are illustrated as dendrograms (Fig. 19 and 20). Having regard
on the evident similarities in terms of the grouping trends, the grouping of communities, based
on the similarity analyses in the two years, we do not comment dendrograms separatly. The

analyzed communities are grouped generally by season, for instance forming two central units,
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relatively homogeneous and well individualized at a level of similarity of 60% - 65%. One of the

groups includes the spring communities and the other the summer and autumn ones.
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Fig. 19. Dendrogram exhibiting the floristic affinities among diatom communities surveyed in the
catchment of the Aries in spring, summer and autumn 2008 (p = spring, v=summer, t = autumn, 08 = 2008;

numbers 1-18 represent sampling sites)
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Fig. 20. Dendrogram of the floristic affinities of diatom communities investigated in the catchment area of the
Aries river in the spring, summer and fall of 2009 (p = spring, v=summer, t = autumn, 09 = 2009; numbers 1-

18 represent sampling sites)
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6. 3. 4. The influence of the abiotic factors on the diatom communities

In order to demonstrate the trend of distribution of sites according to the parameters of
the environment we used the Principal Component Analysis (PCA). In the analysis were
introduced data about the location of the sampling stations, altitude (%o), names of the stations as
an important feature and the average of the physicochemical parameters of the water in the
affected sampling stations in spring and summer of 2008 and spring of 2009 (EC, T, pH, S, 02).
The first two axes explained 64.31% of the variance. The main parameters influencing the
grouping stations are: dissolved oxygen, altitude, conductivity, pH of water and so on (Fig. 21).
The first axis F1 (40.52%) is positively correlated with the pH, temperature, electric conductivity
and salinity. It is negatively correlated with dissolved oxygen and altitude. The second axis F2
(23.79%) is positively correlated with dissolved oxygen, pH and temperature of the water (Fig.
21), but negatively correlated with salinity, electric conductivity and altitude.
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Fig. 21. Principal Component Analysis (PCA) between physicochemical parameters of the water samples
collected in the sites of the Aries catchment area. O2 - dissolved oxygen (mg.l-1). EC - Electrical conductivity
(nS.cm-1). S - salinity (mg.l-1) T - Water temperature (° C) pH - pH values of the water and a character of
sites (Alt-altitude)
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The relationship between diatom communities and environmental parameters was tested by
Canonical Correlation Analysis (CCA) (Fig. 22). In the canonical correlation analysis we
introduced relative quantitative determination values for the diatoms of the communities (after
counting 400 individuals), obtained for each sampling site in spring and summer of 2008 and in
spring of 2009, together with the physicochemical parameters of the water: ammount of
dissolved oxygen (mg.l-1), electrical conductivity (uS.cm-1), salinity (mg.l-1), temperature (° C)
and pH values. The first two axes F1 and F2, explain 69.20% of the variance. The first axis F1
(42.13%) is positively correlated with the pH of the water, salinity, temperature and quantity
dissolved oxygen, but it is negatively correlated to electric conductivity. F2 axis (27.07%) is
positively correlated with salinity, electric conductivity and temperature and negatively with
dissolved oxygen quantity and the pH of the water. On the Biplot graph (Fig. 22), one can
observe three groups of sampling stations with the related diatom species.
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Fig. 22. Canonical Correlation Analysis (CCA) between diatom taxa and quantitative water parameters in
sampling sites of the the Aries river catchment area. O2 - dissolved oxygen (mg.l-1), EC - Electrical

conductivity (uS.cm-1), S - salinity (mg.I-1), T - Water temperature (° C), pH - pH of the water
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6. 3. 5. The seasonal dynamics of diatom communities from Aries river and its

major tributaries

angustum

Fragilaria virescens

M Fragilaria capucina var. gracilis
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Fig. 23. The seasonal percentage abundance of dominant taxa in the Aries river and tributaries, sites A1-A3
(Ariesul Mare Virtop — mlastinii, Ariesul Mare Arieseni — Vartop, Garda Seaci) in 2008 and 2009, (1=Al,
2=A2, 3=A3, p=spring, v=summer and t=autumn, 08= 2008, 09=2009)

100 h
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Fig. 24. The seasonal percentage abundance of dominant taxa in the Aries river and tributaries, sampling
sites A4-AB, (Ariesul Mare amonte Albac, Valea Albacului, Ariesul Mic) in 2008 and 2009 (4=A4, 5=A5,
6=A6, p=spring, v=summer and t=autumn, 08=2008, 09=2009)
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Fig. 25. The seasonal percentage abundance of dominant taxa in the Aries river and tributaries, sampling
sites A7-A9 (Aries Amonte Cimpeni, Abrud, Paraul Sesii), in 2008 and 2009 (7=A7, 8=A8, 9=A9, p=spring,
v=summer and t=autumn, 08=2008, 09=2009)
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Fig. 26. The seasonal percentage abundance of dominant taxa in the Aries river and tributaries, sampling
sites A10-A12 (Aries la Valea Lupsii, Aries Brizesti, Valea Ocolis), in 2008 and 2009 (10=A10, 11=A11,
12=A12, p=spring, v=summer and t=autumn, 08=2008, 09=2009)
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Fig. 27. The seasonal percentage abundance of dominant taxa in the Aries river and tributaries, sampling
sites A10-A12 (Aries la Valea Lupsii, Aries Brizesti, Valea Ocolis), in 2008 and 2009 (10=A10, 11=A11,
12=A12, p=spring, v=summer and t=autumn, 08=2008, 09=2009)
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Fig. 28. The seasonal percentage abundance of dominant taxa in the Aries river and tributaries, sampling
sites A16-A18 (Racosa amonte virsare, Aries Racosa, Aries Luncani), in 2008 and 2009 (16=A16, 17=A17,
18=A18, p=spring, v=summer and t=autumn, 08=2008, 09=2009)
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V1. 4. WATER QUALITY ASSESSMENT AND ENVIRONMENTAL
STATUS OF THE ARIES RIVER

6. 4. 1. Estimation of water quality and the degree of water saprobity

level in the Aries river and selected tributaries

Using the list of Rott (1997), which includes 402 diatom taxa, for which has been set
indicator values (1-5) and saprobic tolerance (1 - taxon very sensitive to pollution, up to 4 - taxa
very resistant to pollution), the present author calculated the saprobity index values (SI) for all
investigated stations in the Aries catchment area, based on the identified diatom species and

assessments on the relative abundance of species (Table no. 6).

Table no. 6. Saprobity index values (SI) calculated for epilithic diatom community of the Aries river and its
tributaries selected from samples taken in spring, summer and fall of 2008 and 2009 (IEEIEEIGRN

ENNEEENICHASEINEGH MERANISEHSESIANONTIEE 2 2-2.5 - moderately to heavily polluted )

Samolinf sites of the
Aries basin 28. 05. 2008 20. 08. 2008 29. 10. 2008 06. 05. 2009 03. 08. 2009 04. 10. 2009

Ariesul Mare Vartop -
mlastind

Ariesul Mare Arieseni
— Vartop

Garda Seaca

Ariesu Mare amonte
Albac

Valea Albacului

Ariesul Mic

Aries Amonte
Campeni

Abrud

Paraul Sesii

Aries la Valea Lupsii

Aries Brazesti

Valea Ocolis

Aries amonte varsarea
Viii Ocolisului

Hagsdate
Aries aval varsare 2.186
Racosa amonte varsare
Aries Racosa

Aries Luncani

27



6. 4. 2. Water quality assessment using the biological diatom index (DBI)

In our country DBI was first used as supporting method for the estimation of water
quality assessment at the beginning of the 21% century, on the upper course of the Somesu Cald
river (Battes, Momeu and Tudorancea 2004). In the Aries catchment area | successfully used this
index in all sampling stations (Table no. 7). Exceptions are those on Paraul Sesii (in all periods)
and another two outstanding cases (spring 2008 Ariesul Mare Arieseni-Vartop, and summer

2008 at Abrud) due to the lack of cohesive diatom communities.

Table no. 7. Values of the biological diatom index (BDI) calculated for the Aries River and its major

tributaries [EioxcoicnI, BSSIIIGO0H, o-13 - acceptable, SH0Eimediocre)

Samolinf sites of the
Aries basin 28. 05. 2008 20. 08. 2008 29. 10. 2008 06. 05. 2009 03. 08. 2009 04. 10. 2009

Ariesul Mare Vartop
- mlastina

Ariesul Mare
Arieseni — Vartop

Garda Seaca

Ariesu Mare amonte
Albac

Valea Albacului

Ariesul Mic

Aries Amonte
Campeni

Abrud

Paraul Sesii

Aries la Valea Lupsii

Aries Brazesti
Valea Ocolis
Aries amonte
varsarea Vaii
Ocoligului
Hasgdate
Aries aval virsare
Hasdate
Racosa amonte
varsare
Aries Racosa -

Aries Luncani
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CONCLUSIONS

1. Based on the physicochemical parameters measured during the present field

investigations the author could formulate the following statements:

Water temperature of the Aries and its tributaries varies within normal limits,
according to altitude, exposure and season. In the Aries could be noticed a slight increase
of temperature from the source to its influx into the Mures River.

The salinity of the Aries water varies between 8.36 and 29.9 mg.I™, with increasing
trend towards the shedding into the Mures. Higher salinity values were recorded in
spring, possibly due to allochthonous material entrained in the water after snowmelt
floods. Higher salinity (65.8 and 44.9 mg.l™) recorded in tributaries, explains the
increased turbidity in spring.

The specific electrical conductivity of the water in the Aries (CES) was decreased or
moderate (spring between 7.3 and 11.0 pS.cm™), except the downstream sectors where it
reached 85.4 pS.cm™, which is in accordance with "the natural aging” of the river. High
values of CES were recorded in the water of the tributaries: Valea Ocolis (69,3 pS.cm™)
and Hagdate (85,4 uS.cm™).

The level of dissolved oxygen (DO) in water varies moderately between 7.22 and 10
mg.I"*, with one exception - Paraul Hasdate, where 57 mg.I™" was recorded.

The geological substrate and the human impact influence the amount of hydrogen ions in
water, which makes the pH of the Aries river in general circumneutral to moderately
alkaline, except the downstream Paraului Sesii , where due to the wastewater discharges

from the mining it is strongly acid (3.3 to 3.33).

2. As a result of the studies on the diatom communities in the catchment area of Aries,

between Arieseni - Vartop (ski slopes) and Luncani, a few conclusions have been

formulated:

e In the sampled watercourses, in the algological material collected in spring,
summer and fall of 2008 and 2009, the present author identified 204 taxa
belonging to the phylum Bacillariophyta.
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The detected taxa belong to 33 genera, of which 21 are represented by less than 5
taxa.

From the 33 genera, 5 species represented Centrales diatoms.

The genera with the most taxa are: Navicula (38), followed by Nitzschia (26),
Cymbella (24), Fragilaria (14), Gomphonema (13), Pinnularia (11), Achnanthes
(9) and Surirella (6).

Among the identified diatoms 44 taxa are new records for the Aries basin and 6
have not yet been detected in the Romanian flora.

Most taxa identified in the Aries catchment area, are of cosmopolitan distribution
or widespread.

Regarding the nutrient content of the water, most diatoms occurring in the Aries
basin prefer oligotrophic, eutrophic or mesotrophic conditions.

As concerning the tolerance of the identified diatoms towards the organic loading
of water, 7% taxa are xenosaprobic, 13% oligosaprobic, 21% oligosaprobic —
oligo-B-mezosaprobic, 19% [ — mezosaprobic, 19% 3 — a — mezosaprobic, 14% o
— mezosaprobic and 7% polysaprobic.

Most of the identified diatoms are freshwater elements.

The most frequent and dominant diatoms are Achnanthes minutissima (in 54
samples), Achnanthes conspicua (in 14 samples), Achnanthes lanceolata (in 4
samples), Cymbela minutes (4 samples) Diatoma vulgaris (in 4 samples) Surirella
brébissonii (in 3 samples) etc. The most important edifying species, widespread in
the rivers of Central and Western Europe is Achnanthes minutissima.

For the study of seasonal dynamics twelve taxa have been selected, but only
Achnanthes minutissima, the edifying species, occurred most often, but especially
in the upper and middle courses of the Aries. Achnanthes conspicua appears in
almost all sampling sites in spring of both years, with a high percentage
abundance. Achnanthes lanceolata occurred most often in spring and summer and
develops populations with increasing individuals from spring to summer. In the
lower Aries there were many other diatom species growing, but they developed

populations with low number of individuals (high specific diversity).
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Specific diversity of the diatom communities (expressed by Shannon-Wiener
index) appears in the graphic as a broken line (sinusoidal) from the source to its
effusion into the Mures River, when they are presented in the order of sampling
stations, including values of the investigated tributaries, waters with varied
characters differing from Aries. At the upper course of the Aries river (sites 4-8),
as well as on its lower one of Aries (paragraphs 15-18) the diversity values are
rather constant.

The saprobity index values (SI) indicates a gradual transition of water from the
upper course of the Aries, with reduced organic pollution (Class I-11), towards a
moderate pollution (Class Il) on the middle and lower courses. The waters of the
tributaries in this area are generally cleaner than the main course of the Aries.
Beginning with the middle course of the Aries the water is often moderately
loaded with organic matter (Class Il). The water in the tributaries of the middle
course, due to various human activities (livestock, mining, excavation, household
activities etc.), is usually more polluted than the Aries. The water in the lower
course of the Aries becomes increasingly loaded, namely class Il or I1I-1ll,
indicating moderate to strong organic pollution. The water in the tributaries in this
area is cleaner than that from the Aries (except the Racosa rivulet).

The diatom biological index values (DBI) indicate, in the upper course of the
Aries, good to acceptable water quality, but exceptional only in spring. The
waters of the tributaries in this area are of acceptable quality. In the middle course
of the Aries water is often acceptable. The water in the tributaries are more
polluted (organic or toxic) than the water of the Aries. On the lower course of the
Aries the water quality is acceptable, becoming even mediocre toward the

shedding, as is the brook Racosa.
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Annex 1. List of abbreviations used in the presentation in the taxa epilithic communities

dynamics on the Aries river.

code gender species code gender species
ACON Achnanthes conspicua GANT Gomphonema angustum
ALAN Achnanthes lanceolata GAUG Gomphonema augur
AMIN Achnanthes minutissima GMIN Gomphonema minutum
AINA Amphora inariensis GOLI Gomphonema olivaceum
AOVA Amphora ovalis GPAR Gomphonema parvulum
APED Amphora pediculus MCIR Meridion circulare
AVEN Amphora veneta NACO Navicula accomoda
CPED Cocconeis pediculus NCPR Navicula capitatoradiata
CAFF Cymbella affinis NCRY Navicula cryptocephala
CCAE Cymbella caespitosa NMIS Navicula minuscula
CGRA Cymbella gracilis NSAL Navicula salinarum
CHUS Cymbella hustedtii NTPT Navicula tripunctata
CMES Cymbella mesiana NTRV Navicula trivialis
CMIN Cymbella minuta NCPL Nitzschia capitellata
CTUR Cymbella turgidula NDIS Nitzschia dissipata
DEHR Diatoma ehrenbergii NFIL Nitzschia filiformis
DVUL Diatoma vulgaris NLIN Nitzschia linearis
DGER Didymosphenia geminata NPAL Nitzschia palea
EBIL Eunotia bilunaris NIPM Nitzschia perminuta
EEXI Eunotia exigua NUMB Nitzschia umbonata
FARC Fragilaria arcus RABB Rhoicosphenia abbreviata
FCAP Fragilaria capucina SANG Surirella angusta

Fragilaria capucina var.

gracilis var.

FCVA vaucheriae SBRE Surirella brebissonii
FCRO Fragilaria crotonensis SLIN Surirella linearis
FPIN Fragilaria pinnata Sovi Surirella ovalis
FULN Fragilaria ulna TFLO Tabellaria floculosa
FVIR Fragilaria virescens
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