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Abstract

In the present paper we present the results ofemotogical research on the avifauna of some reses\a site of the
Nature 2000 Network) from the middle basin of tngeARiver, during the hiemal season in the period 2602010.
The hibernal/hiemal season is the poorest in sgeaighe six seasons (118 species belonging tadetsy 32 families
and 68 genera, of which 49 species are dependentetiands), but the richest in the number of irdirals (448,064).
We also perform an analysis of the avifauna acewydo ecological indicesglconstancy, dominancy, the Dzuba index
of ecological significance, etc.). The Anserifornvesre overdominant. It is the only season in which order
Passeriformes is complementary. Great agglomeratioh Anseriformes are constantly present during hiemal
season; the specific composition and the numbardifiduals of the different species vary continsigwon each of the
reservoirs in relation to the weather conditionke taccessibility of food, etc. The highest numbdeArseriformes
species was observed on the Budeasa Reservoipélt®es) and the lowest on the Bascov Reservoisjg2ies). The
correlation between temperature and the total nundfeéndividuals of the bird species is negative.the temperature
increases, the number of individuals decreases\acel versa. The most important wintering quarterdsring our
research, the Goléi Reservoir, with impressive concentrations of esairds. Mention should be made of five
characteristic species (eudominant and dominangsgnt in the area of the reservoirs in the hienmedssn: Anas
platyrhynchos, Aythya ferina, Fulica atra, Aythydigula and Larus ridibundus. The high nhumber dfregedent species
(102) emphasizes the great fluctuation of bird EEem the area as a result of the fact that theeservoirs are on the
course of some European migration routes and ensweurable conditions (halting, sheltering anddeg places) for
many species of migratory birds and especially bseahey are, first of all, important wintering ateas. 23 species are
enlisted in Annex 1(Al) of the Birds Directive.

Key words: waterbirds, wintering quarters, Arg&iver.

1. INTRODUCTION

The area under research is located in the middsenbzt the Arge River, at the contact of the
Candsti and Cotmeana plateaux and the High Plain ok®ifBarco & Nedelcu, 1974). After 1960
a series of reservoirs (Fig. 1) were built on thhged Valley. They have had a significant impact on
the landscape as they influenced the compositionedisas the spatial and temporal dynamics of
the bird species in the area. Over tirttee new created reservoirs have become, throughgsil
favourite areas for some bird speciesafigs, 1969; Munteanu & Nities, 1983; Gava, 1997;
Mesteé@neanu et al, 2003; Gava et al, 2004; Conete & Ma&séanu, 2004; Conete, 2011, etc.).
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Some come here to nest, most of them — to spendititer and other species stop here during their
passage, because the middle valley of the AiRRwer is a continuation of the Rirc— Bran
corridor, one of the corridors used by migratonglbito cross the Carpathiansiiids, 1969).

Thus, this area comprises some of the most impoaigumatic ecosystems of the Aggriver basin
and consequently the highest concentrations ofsbhifdhe attractiviteness of the five reservoirs
(anthropic aquatic ecosystem) for the avifaunaifferént; it is based on the area of the water
surface, but also on the heterogeneity of the htsbédjacent to the reservoirs under research.

Our research contributes to the improvement of kihewledge regarding the birds in the area,
especially those in the hydrographic basin of thgefARiver, and together with the actions of the
Romanian Ornithological Society (SOR), it led taldeing the area as a ROSPAQ0062 site — "The
reservoirs on the ArgeRiver”, an integral part of the Nature 2000 netkvor Romania. The high
number of individuals and species observed hergyaviater fully justifies this endeavour. To sum
up, from the ornithofaunistic point of view, thesegvoirs under research represent extremely
important habitats at the level of the Aggéalley (Conete et al., 2012)

The decrease in their population in many Europeamties takes place at the same time with the
degradation of their habitats. These facts imposeecial conservation measures (Dehorter &
Tamisier, 1998; Botnariuc & Tatole, 2005; Muntedhy 2009; Conete, 2011). In this context, the
artificial wetlands can contribute to this aim (im et al., 2004). The reservoirs are important
because they shelter many other protected spefcibe tauna (Conete et al., 2008).

2. MATERIALS AND METHODS

The research was conducted in the area of thenfmitpreservoirs: Valcele (408 ha), Budeasa (412
ha), Bascov (162 ha), P$te(122 ha) and Gokti (649 ha), which represent important wintering,
‘Curtea de Arges feeding, passage and brooding areas for many bird
species (Fig.1).

Regarding the climate, the region is continental,
specific to the hill region, situated at the bouydaf

two climatic types: the temperate climate of thishi
and mounds of the Muscel region and the more arid
climate of the Eastern Plain. The average annual
temperature of the air varies arounti® (Barco &
Nedelcu, 1974). The average annual temperature of
the water of the ArgeRiver is 1-2 C lower than that

of the air and varies between 5@ in the Arge Pass

and 9 C in Pitgti. In the winters with a powerful

Lacul Ptegt continental influence, at the beginning of January,
Pit;gti Lacul Golet the low areas the temperature decreases befo® 1
leading to the formation of ice bridges. The cotdes
month of January in the period 2003-2010 was in
2006, when the average monthly temperature was —
3.7°C, and the warmest month of January was redard2007, with a value of 4.8°C. In the period
2003-2010 the minimum temperature value was -20(22.01.2006).

The vegetation in the reservoir areas is typicahefhill area in the south. The hills and meadows
are covered with deciduous forests, orchards wiiit frees and agricultural cultures. Vast areas
contain secondary stepped grasslands, replacingutimeast forests, which contain both mesophilic
and xerophytic plants. As regards the vegetaticdh@fteservoirs, this is representeddtyagmites
Typha Carex Juncus Salix sp., Alnus incana, Populus alba, Rosa canifubussp., etc. The
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Figure 1. The middle basin of the Argg River
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process of silting permitted the establishmenteefdbeds Phragmites Typhaand of other typical
wetland plants (Conete, 2011). It was Dan Munte#melwell-known ornithologist who began the
study of the reservoirs in the area (1961). Mirdéaties also had an important contribution
regarding the spread and migration of bird spettiemigh the upper and middle basins of the Arge
River. He published together with Dan Munteanu aeseof materials of great value (Conete,
2013).

Our field observations on these reservoirs werenpaent, starting in January 2003 and ending in
June 2010, but this paper will refer only to therhal aspect (2003-2010).

The study was conducted on the shores of eachwhkee we observed both the aquatic avifauna and
the avifauna of the adjacent areas. We used therdtiy method and the method of the fixed point
observations, and the observations within the lakesrush-bed, sometimes using a boat. We recorded
both sight and sound observations. The former weade with the naked eye, using binoculd@ x

30) or a spotting scope (20 — 50 X 60he birds were identified using the Hamlin Guide ! et al.,
1999).

The hiemal (hibernal) season is the longest oriotfioal season and can be studied between
November and February. We organized 137 field sigve

3. RESULTS AND DISCUSSIONS

The hibernal/hiemal aspect in the period 2003-2048 the lowest number of species of the six
seasons, but the highest number of individuals feerded 448,064 individuals during our
research period). Thus, in this period, in the rnadohsin of the ArgeRiver we observed 118
species, representing 57 % of the avifauna ideudtiin the reservoirs during all the six seasons —
207 species (Conete, 2011). The 118 species figehbelong to 14 orders, 32 families and 68
genera; 49 species depend on wetlands. The higleeseéntage was recorded for the following
orders: Passeriformes (49 species), Anseriformds gf2ecies), Charadriiformes (10 species),
Falconiformes (9 species), Piciformes (8 specitslowed by Podicipediformes, Ciconiiformes
each of them with 4 species, Gaviiformes, Pelecamiés, Galliformes, Gruiformes with two
species and Coraciiformes with only one species.

In the hiemal season, the studied reservoirs dofreeze completely, no matter how low the
temperatures are. In the years with a milder wi{2e04, 2007, 2008, 2009), the reservoirs froze
only on small surfaces, thus attracting a large lmemof birds. A large part of the Bascov Reservoir
was covered with ice in the more severe winters,dfier the dredging (desilting) work (in the
summer of 2007) the frozen surface has been smaléty ice fishing was practised at the end of
the lake.

The most spectacular concentrations of birds irhtamal aspect are found on the GoleBudeasa
and Valcele Reservoirs (situated more upstream tivarother lakes - Fig.1). These observations,
corroborated with their surface area show that #veythe most important wintering quarters for the
aguatic birds in the area. The concentration phemmm in some important populations of aquatic
birds was also observed by Munteanuitist, 1983; Weber, 1999; Kiss, 1999; Gache, 1998, 2002;
Zhijun si col., 2004 (Conete, 2011). The RtieReservoir has a smaller surface and cannot stippo
bird concentrations comparable with those foundhenabove-mentioned lakes, even though in the
very cold winters it freezes only in the cove artayards the beach. However, this lake is
important for the large number of individuals frahe specie€ygnus olorand Tadorna tadorna
present here in the hiemal season. Most of theiepdtat appear in the hiemal aspect are winter
guests and mainly sedentary and passage specaiesirdepartially migratory and two species are
classified as accidental, and are rarely seen mtewi The two accidental species @gnta
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ruficollis andMelanitta fuscathe latter was recorded on the Budeasa angtiRigservoirs, during

3 observation sessions (4 individuals on Budeasaiieir on 1 December 2009).

Of the aquatic species present in this period wemantion (most of them winter guest&nas
acuta, Anas penelope, Aythya ferina, Aythya fudigBlucephala clanguléespecially on the Valcele
Lake), andTadorna tadornawhich remain on these lakes for a long time. On esahthem the
number of individuals is very large (on the Ritkake and Golgi Lake). The specieBgretta alba
appears as a winter guest in the region of theslalestudiedeven though it is considered a summer
guest, which is rarely present in Romania in wind@ser albifronss present during the whole period
of the hiemal aspect (we observed a total of 4j@8&iduals/ 23 observation sessions; the most
numerous individuals were observed on the gidReservoir — more than 1,700).

The speciedAnas platyrhynchos, Aythya ferina, Anas creccdjckuatra, Larus ridibundusand
Cygnus olorare constantly present throughout the year in tluglle basin of the ArgeRiver, as
they brood here . A part of the brooding individuddave these lakes at the end of the breeding
period. Their place is taken by a much higher nunabdirds belonging to some populations that
breed in regions located at the north of our cqurfhey arrive in the studied perimeter starting
from September or even later, depending on weathatitions.

According to the index of relationg{l, the analysis of orders for the whole area dutireghiemal
season indicate that the Anseriformes was the ovdydominant order, and the very high value of
the index of relation (69, 42) for this order candiso explained through the fact that we surprised
the autumn migration of some species of the ordesefiformes Anas platyrhynchos, Aythya
ferina, Anas crecca, Anser albifronstc.). The orders Charadriiformes and Gruiformesewe
dominant, and the order Passeriformes and the atfumrs were complementary. It is the only
season in which the order Passeriformes is complme(Tab. 1, Fig. 2).

Tabel 1. The values of the index of relatioh{ for the orders of birds identified
in the area during the hiemal season

No. | Order: Participatiin
1 Gaviiforme: 0.01
2 Podicipediforme 1.23
3 Pelecaniforme 2.10
4 Ciconiiforme: 0.13
5 Anseriforme 69.42
6 Falconiforme 0.1C
7 Galliformes 0.04
8 Gruiforme: 10.31
9 Charadriiforme 11.26
1C Columbiforme 0.08
11 Strigiforme: 0.01
12 Coraciiforme 0.02
13 Piciforme: 0.05
14 Passeriforme 5.23

We have presented the dynamics of the populatioArdferiformes during the hiemal season
because the reservoirs from the middle hydro-getgcabasin of the ArgeRiver represent an
important winter quarter for waterbirds, especidily the order Anseriformes, due to the high
number of individuals present here in this seasorr(15,000 individuals).

We have calculateld; of the population of Anseriformes, during the hagrseason, on the five lakes
from the middle basin of the Arg&alley first for the whole area and then for ekadte.
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Figure 2. The average global participation of théff@rent orders in the
avifauna of the hiemal season.

In the hiemal season, for the whole area, thecstxis (As) is 4.76 and the dominance axis (Ad) is
9.52 (Fig.3, Fig.4). Representing thevhlues in a coordinates system with As — thecstatis and

Ad — the dominance axis, we showed the numerig@tans for each species in the entire interval
(November-February).

In the hiemal season 2003-2010, oAlgas platyrhynchosnaintained a constant position in the
overdominance area; in the winter of 2004 the nunolbendividuals from this species increased
very much due to the arrival of individuals comingm the north where the temperatures decreased
considerably. The temperatures recorded in Janwarg very low upstream and that is why the
Golesti Reservoir (situated in the most downstream locaaind only partially covered with ice)
sheltered thousands of individuafsythya ferinais dominant in 2003 and 2004 and then it became
overdominant (2005 - 2010)Aythya fuligulaoscillated between dominance and overdominance
(2006, 2008, 2009 nas creccavas constantly dominant, except for the winte2@10 when we
recorded a massive presence of this species oRitisé Reservoir.Cygnus oloris present in the
complementarity zone, except for the winter of 200Ben it became dominant. The group of the
other species@ygnus cygnysAnser albifrons Anas streperaAnas acutaAnas penelopeAnas
guerquedula Tadorna tadorna Aythya marila Aythya nyroca Bucephala clangulaMelanitta
fuscg Mergus albellusetc.) was permanently complementary, except fomtimer of 2010 when

it was dominant, due especially to the massivegmes of the specidBucephala clangulan the
Valcele Reservoir. We can observe similarities leetwthe chart oAnas platyrhynchoand that of
Anas creccan the hiemal season of 2010, both species beirfgee ducks (Fig3).

Therefore, throughout the whole observation interaacording to thegl on the five lakes we
studied, of the 21 Anseriformes speci@sas platyrhynchosnd Aythya ferinaare overdominant
species in the hiemal in the Anseriformes coeneaeh finding here good sheltering and feeding
conditions. BothAythya fuligulaand Anas creccaare in the dominance zone, whilygnus olor
and the other Anseriformes species are complemespacies (Fig.4).
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Figure 3. The dynamics of some Anseriines species present in the hiemal sea
calculated for the whole area; Alte specii — othgpecies.

Figure 4. The global participation of some Anseriformes spegin the structure o
the avifauna present on all the studied reservoiralte specii — other species.

As regards the analysis of the hiemal seasonthen Golesti Reservoir, the population of
Anseriformes is made up of 16 species, presentddlme 2. Thus, on the GeteReservoirAnas
platyrhynchosmaintained a steady presence in the overdominamue; in the winter of 2004 the
value reaches the maximum limit of its presencéhag number increased massively due to the
arrival of individuals from the north (Tab. 2).

The Golgti Reservoir, situated in the most downstream looaand only partially covered with ice
sheltered thousands of birdsythya ferinawas a dominant species in the winters of 200324
(probably migrating southwards because of the t¢io@nditions) and then it became overdominant
during the whole research period (from the winter2005 to the winter of 2010), a situation
concordant with that revealed by the analysis @f five reservoirs in the winter season. The
difference consists in the fact thiagthya fuligulawas a dominant species only in the winters of 2006
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and 2010. Afterwards, overdominance occurred inniméer of 2008 and 2009, milder winters, when
the Golati Reservoir did not freeze in the middle regionenéhthe diving ducks prefered to look for
food. Anas creccas found at the superior limit of the complemeltyazone; the only exception is
the winter of 2010, when they were dominant. Thespecies are constantly complementary (Fig.
5).

Table 2. The IR values of the Anseriformes spegiessent in the avifauna of the Gajg Reservoir in the hiemal

season

No. Specie 200 | 2004 | 200t | 200€ | 2007 | 200¢€ | 2009 | 201C | Interval
1 Cygnus olol 2.24 037 | 025 | 020 | 029 | 082 | 063 | 0.17 0.56
2 Cygnus cygnt 0.08 0.02 | 002 | 002 | 0.03 | 0.03 | 0.04 | 0.00 0.03
3 Anser albifron 1.06 0.41 0.03 1.76 1.45 1.87 1.40 0.00 111
4 Anas platyrhyncho 80.29 | 86.74 | 68.37 | 61.64 | 57.54 | 54.19 | 53.71 | 61.22 64.75
5 Anas acutz 0.01 0.00 | 001 | 000 | 0.01 | 001 | 001 | 0.00 0.01
6 Anas penelog 0.38 043 | 017 | 000 | 027 | 049 | 041 1.70 0.38
7 Anas querguedul 0.00 0.0C | 00C | 012 | 0.0C | 0.00 | 0.00 | 0.00 0.02
8 Anas crecc: 5.49 428 | 517 | 3.81 | 509 | 416 | 470 | 8.16 4.80
9 Tadorna tadorn 0.00 0.02 | 003 | 004 | 0.05 | 0.05 | 0.10 | 0.08 0.05
10 Aythya maril 0.03 0.01 | 0.0C | 0.00 | 0.01 | 0.0C | 0.00 | 0.00 0.01
11 Aythya fuligula 3.34 188 | 400 | 1035 | 4.91 | 1596 | 17.73 | 7.14 8.91
12 Aythya fering 6.82 5.63 | 21.73 | 2190 | 3C.22 | 2211 | 20.72 | 19.05 18.98
13 Aythya nyrocs 0.01 0.01 | 0.0C | 0.00 | 0.00 | 0.0C | 001 | 0.2 0.01
14 Bucephala clanguli 0.22 0.17 0.18 0.10 0.11 0.26 0.47 2.31 0.35
15 Mergus mergans 0.01 0.01 0.0C 0.0C 0.00 0.01 0.01 0.0C 0.01
16 Mergus albellu 0.02 0.04 | 004 | 003 | 0.01 | 0.04 | 006 | 0.6 0.04

On the whole, on the Gale Reservoir in the winter seasdias platyrhynchoandAythya ferina
were overdominant specie8ythya fuligulawas the only dominant speciesnas creccaand the
other species were complementary (Tab. 2, Figh® underline the fact that throughout the whole
research interval, the; halues for the Anseiformes on the five reservoies studied are mainly
influenced by the highrlvalues of the Gok# Reservoir during the hiemal season. This can be
explained through the impressive numbers recordadng this season on this reservoir
characterized by a huge surface area and a gngét. de
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Figure 5. The dynamics of some Anseriformes species from@uwtesti Reservoir in the
hiemal season; Alte specii — other species.
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Figure 6. The global participation of the differem\nseriformes species in the
structure of the avifauna of the Gojti Reservoir; Alte specii — other species.

On the Pitgti Reservoir in the hiemal season we could distisigthe presence of 17 Anseriformes
species (Table 3). If we analyze Figure 7, payipecsl attention to the index of relation, we can
observe thatAnas platyrhynchogontinued to be an overdominant species in theeAiosmes
coenose throughout the research period, whilas creccaand Aythya ferinaoscillated between
dominance and overdominance. In the winter of 20@3k values for both species ranged in the
dominance zone and then they came to be overdominan

Anas creccawhich is a surface duckcontinued to be overdominant throughout the wipalgod

of our study; on the other hand, the number ofvigdials from the speciesythya ferinadecreased
considerably in the winter of 2010 during Januargt Bebruary (there is also a negative correlation,
evident from the comparison between the variatinasl of theAythya ferinaand Anas crecca
because the area of the reservoir near the darareanwith a great depth, was covered with ice
(Fig.7).

Cygnus oloris at the upper limit of the dominance zone, ¢tetnilg between dominance (2005,
2006, 2007, 2008) and overdominance (2003, 200d9,22010). In the hiemal season, the fite
Reservoir sheltered the highest number of mute swéll the studied reservoir8ythya fuligula

is also at the upper limit of the dominance zonenethough in the winter of 2006 (on the 13
January 2006, 30% of the surface of the Pitesérvesr was covered with ice, exactly in the area
near the dam) the species entered the complentgntane. The other Anseriformes species are
constantly found in the complementarity zone. (Tal=ig. 7)

On the whole, on the Pite Reservoir,Anas platyrhynchqsAnas creccaand Aythya ferinawere
overdominant specie€ygnus olorandAythya fuligulawere dominant species and the other species
were complementary (Table 3; Fig.7; Fig. 8).

The low and marshy shores of the lake have a velnyfood offer, attracting an important number
of species of passag€l{aradriidaeandScolopacidagin November as well. In the hiemal season,
even though it has the smallest surface, thestPieservoir is, as the other studied reservoirs, a
resting, sheltering and feeding place for the Aifsenes. We would like to emphasize the large

13

http://www.natsci.upit.ro




Current Trends in Natural Sciences Vol. 3, Issue 6, pp. 06-26, 2014

Current Trends in Natural Sciences (on-line) Current Trends in Naturaiegdces (CD-Rom)
ISSN:2284-953X ISSI9284-9521
ISSN-L:2284-9521 1$8: 2284-9521

number of mute swans present here, larger thanuh#ers present on the other reservoirs under
research. Large numbers of larids, rails and ppddiformes could also be observed.

Table 3. The IR values of the Anseriformes spegiessent in the avifauna of the Pigé Reservoir in the hiemal

season
No. Specie 2002 | 2004 | 200t | 200€| 2007 | 200&| 200¢| 201C| Interval
1. Cygnus olol 25.18 | 1851 7.92 9.59 8.29 6.91| 1160 12.64 11.42
2. Cygnus cygnt 1.17 0.16 0.27 0.55 0.13 0.36 0.17 0.00 0.32
3. Branta ruficolis 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.01
4, Anas platyrhyncho | 44.89 | 29.84 | 38.60 | 44.13| 5481 | 33.09 | 32.82 | 36.76 38.22
5. Anas streper: 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.02
6. Anas acutz 0.20 0.12 0.17 0.00 0.00 0.00 0.04 0.00 0.06
7. Anas penelog 0.00 0.87 0.68 0.00 1.18 0.72 0.00 1.16 0.57
8. Anas crecc 1056 | 19.70| 1764 | 1820 | 1533 | 1843 | 20.49 | 26.69 18.46
9. Tadorna tadorn 0.15 0.29 0.00 0.00 0.00 0.11 0.13 1.36 0.20
10. Aythya marili 0.10 0.08 0.03 0.00 0.10 0.00 0.00 0.00 0.03
11 Aythya fuligula 7.92 6.92 | 21.71 5.04 3.79 859 | 11.92 | 1057 9.87
12, Aythya fering 8.66 | 21.76 | 12.06 | 22.04 | 1562 | 30.32 | 22.27 9.67 19.82
13. Aythya nyrocs 0.10 0.33 0.24 0.00 0.13 0.09 0.10 0.00 0.13
14, Bucephala clangul: 0.59 0.87 0.47 0.11 0.45 1.20 0.33 1.01 0.67
15, Melanitta fusc 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.01
16. Mergus mergans 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
17. Mergus albellu 0.39 0.33 0.17 0.33 0.19 0.20 0.13 0.15 0.21
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50.00 /./A\
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40.00 \
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Figure 7. The dynamics of some Anseriformes species presarthe Pitgti Reservoir in th
hiemal season ; Alte specii — other species.

The hiemal season on the Bascov Reseligaimarked by the presence of 12 Anseriformes specie
(Table 4). According to the index of relation, tignamics of some Anseriformes species (Fig.9)
show thatAnas platyrhynchosvas permanently overdominant, whid@as creccavas a dominant
species in 2003. The latter became overdominar@0i¥, 2005 and 2006, oscillated between
dominance and overdominance in 2007, 2008 and a08%ecame complementary in the winter of
14
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2010. The same yeaknas penelopeayhich was constantly complementary, became overdominant.
During our research perio€ygnus oloroscillated between overdominance (the winters2603
and 2009), dominance (2006, 2008) and complem@n{ano4, 2005 and 2007).

45.00
40.00 -
35.00
30.00
25.00 -
20.00
15.00 A
10.00 —
5.00 -
0.00 —

Figure 8. The dobal participation of some species in the structurof the population ¢
Anseriformes present on the Pii¢ Reservoir in the hiemal season ; Alte spe— other species.

Table 4. The IR values of some species of Ansenifes present in the avifauna specific to the Basdtservoir in
the hiemal season

No. Specie! 2002 | 2004| 200%| 200€| 2007 | 200¢| 200¢| 201C| Interval
1. Cygnus olol 29.59 5.69 3.67 | 11.71 1.97 | 1266 | 1970 | 11.61 11.83
2. Cygnus cygnt 2.15 2.14 0.76 2.62 0.42 6.51 2.97 0.79 231
3. Anas platyrhyncho 47.73 | 46.98 | 4664 | 6154 | 7444 | 52.44 | 55.02 | 43.54 55.24
4, Anas acutz 0.00 0.71 0.00 0.35 0.00 0.00 0.00 0.00 0.09
5. Anas penelog 1.91 5.34 6.12 2.27 6.32 0.00 3.72 | 29.82 6.03
6. Anas crecc 1217 | 27.76 | 2110 | 1888 | 14.75| 1193 | 17.1C 5.28 16.08
7. Aythya maril: 0.00 0.00 0.00 0.00 0.42 0.00 0.00 0.00 0.07
8. Aythya fuligula 2.15 356 | 11.01 0.00 0.00 1.08 0.00 2.90 2.47
9. Aythya fering 3.10 4,98 6.27 0.35 0.56 | 10.85 0.62 2.64 3.40
10. Aythya nyrocs 0.00 0.00 0.15 0.52 0.00 0.36 0.12 0.53 0.21
11. Bucephala clanguli 0.48 1.78 3.06 1.05 1.12 2.89 0.50 2.90 1.64
12. Mergus albellu 0.72 1.07 1.22 0.70 0.00 1.27 0.25 0.00 0.62

The other speciegAythya ferina, Aythya fuligula, Cygnus cygnus,cé&hhala clangula,etc)
oscillated between dominance and complementarity .

On average, as shown in Figure 10, we can obsbatdrt the hiemal population of Anseriformes
present on the Bascov Reservoir there is only eeedominant speciegnas platyrhynchos; Anas
creccaandCygnus oloraredominant species and all the other nine speciescanplementary (Fig.
10) .
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Figure 9. The dynamics of some Anseriformes spedasd on the Bascov
Reservoir in the hiemal season; Alte specii — atlpecies.
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Figure 10. The average global participation of some species the structure of th
population of Anseriformes present on the BascovsBevoir in the hiemalaspect; Alte

specii— other specie:

Compared with the other lakes, on the Bascov Reseme

recorded the lowest number of species

(Tab.4). This situation is influenced by the anfhicdactor, the reduced surface of the reservair an
the lack of low shores which usually attract theders. The greatest ecological diversity in
summer, the large number of families and broodingsh(despite the lower number of species) are

all due to the variety of habitats found on theeéhislets, the ecotone areas, but also to the

neighbouring areas on the left shore of the resefwith compact rush-bed, a blend®liragmites,
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bushes and trees, partially drained meadows, dadowes, alder, willow and pine forests, areas of
old forest, open areas, etc.)

The hiemal season on tiBudeasa Reservoiris marked by the presence of 19 Anseriformes
species (Table 5).

During the interval of study, on the Budeasa Reasergnly Anas platyrhynchosvas a constant
overdominant species in the Anseriformes coenos@005 we recorded the upper limit of its
hiemal presence (with an IR value of 69.96). We cbserve that is a big difference between the
number of individuals oAnas platyrhynchosind the number of individuals of other species of
Anseriformes. The other overdominant specfgghya ferinabecame dominarh the winters of
2004 and 2005, when a large part of the surfaaef(m the winter of 2005 many individuals took
shelter on the Goj&i Reservoir, because it is located more downstrdaan the other reservoirs).
Aythya fuligulawas a dominant species throughout the researcbdpexxcept for the winter of
2009, when the values showed it came to be overtwrhiAnas creccaoscillated between
dominance, overdominance (2003 and 2009) and congpltarity (the winter of 2005). The other
species were constantly complementary speciesprthe exception waf\nas penelopewhich in
2003, due to its massive presence, became donfiremb, Fig. 11).

If we analyze the average IR value for the hienealsen throughout the research interval we can
observe that the population of Anseriformes is cosag of two overdominant specie&nas
platyrhynchosand Aythya ferinatwo dominant specie®inas creccaandAythya fuligula(both of
them at the upper limit of the dominance zone) kh@omplementary species (wimas penelope
at the upper limit of the complementarity zonep(Hi2).

Table 5. The IR values for the Anseriformes speaieaking up the avifauna of the Budeasa Reservoirtire hiemal

season
No. Specie 200% | 2004 | 200t | 200€ | 2007 | 200¢ | 200¢ | 201C | Interval
1. Cygnus olol 7.01 0.96 0.94 2.78 1.88| 3.02 2.62 2.59 2.94
2. Cygnus cygnt 0.51 0.29 0.04 0.28 0.35| 053] 040| 0.20 0.37
3. Branta ruficolis 0.00 0.00 0.03 0.00 0.00| 000| 0.00| o0.00 0.01
4. Anser albifron 0.00 0.96 0.00 0.56 0.00| 000| 0.00| 0.00 0.11
5. Anas platyrhyncho | 41.5C | 62.17 | 69.96 | 4952 | 52.76 | 50.82 | 4559 | 52.77 50.68
6. Anas streper: 0.00 0.00 0.00 0.14 0.00| 0.00| 0.00| 0.00 0.01
7. Anas acutz 0.04 0.19 0.00 0.06 0.06| 003| 002| 014 0.05
8. Anas penelof 6.76 3.86 2.90 3.65 5.63 3.86 4.33 2.49 4.37
9. Anas crecc: 21.07 9.20 2.94 9.78 | 11.26 | 10.48 | 13.68 | 10.21 11.99
10. | Anas clypeat: 0.04 0.00 0.24 0.00 0.00| 000| 0.00| o0.00 0.02
11 | Netta rufine 0.00 1.69 0.00 0.20 000 037| 017| 0.00 0.23
12 | Aythya maril: 0.22 0.34 0.00 0.00 0.06| 000| 0.40| 0.00 0.08
13 | Aythya fuligula 9.57 8.39 | 1016 | 10.34 | 11.01 7.09 | 13.79 | 10.90 10.49
14, | Aythya ferine 12.31 8.63 | 10.20 | 1854 | 1460 | 22.20| 16.69 | 1873 16.32
15 | Aythya nyroc: 0.02 0.19 0.00 0.00 0.04| 000| 0.02| 0.07 0.03
16. | Bucephala clangul: 0.69 2.60 2.24 3.76 1.88 1.49 2.28 1.70 1.99
17, | Melanitta fusc 0.00 0.10 0.00 0.00 0.00| 000| 005| 0.00 0.02
18. | Mergus mergans 0.00 0.19 0.04 0.00 0.04 0.06 0.02 0.07 0.04
19. | Mergus albellu 0.24 0.24 0.35 0.39 042| 006| 0.23| 0.14 0.24
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Figure 11. The dynamics of some Anseriformes spegieesent on the Budeasa
Reservoir in the hiemal season; Alte specii — atkpecies.
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Figure 12. The average global participation of sorapecies in the structure the
avifauna present on the Budeasa Reservoir; Altesp— other species.

The hills and meadows found in the surroundingshef Budeasa Reservoir are covered with
deciduous forests, orchards with fruit trees andcaljural crops. A large number of species from
these habitats usually find food in the reservo#taaAt the rear of the Budeasa Reservoir compact
surfaces of reed and stands of alders and willeitiser permanently flooded or not flooded. The
low unimpounded shores of the reservoir, some muiddsandy (especially in the more droughty
periods or when the reservoir is emptied) haverg kieh food offer, attracting a large number of
species of passage.
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The reservoir has a large water surface, feedifgtdia for a large number of species and
individuals: Anatidae, Laridae, Sternidae, Ardeid@edicipedidae and Ralidae (towards the middle
of the reservoir and towards the dam we observatynmaividuals from the speci€dygnus oloy
Aythya ferina, Aythya fuligula, Podiceps cristatusd Fulica atrg. In the middle of the Budeasa
Reservoir there are three high voltage electripyyjons made of metal, which the cormorants
(Phalacrocorax carbe 200 — 700 individuals, more rardMhalacrocorax pygmejisise throughout
the year as a resting place. In the same way aSalesti Reservoir, the Budeasa Reservoir is first
of all a real wintering quarter and a resting, wrelg and feeding place during the hiemal season
(for the Eurasian/ the mallard, common teal, tladland, the common pochard, the tufted duck, the
mute swans, the coot, the great crested grebe fandittle grebe, cormorants and larids); real
interspecific communities of thousands of indivilduare formed here.

In the hiemal season, on the Véalcele Reservoir evddcobserve the presence of 14 Anseriformes
species (Table 6).

Throughout the research period on the Valcele Reserthe population of Anseriformes has a
completely changed aspect when compared with ther oeservoirs, as it is situated upstream.
Mention should be made of the fact that there arelata for the winter of 2003; in January the
largest part of its surface was frozen and undsrang anthropic influence.

Table 6. The IR values for the Anseriformes speaieaking up the avifauna of the Valcele Reservoirtime hiemal

season
No. Specie: 2004 | 200%| 200€ | 2007 | 200¢| 200¢| 201C| Interval
1. Cygnus oloi 3.32 4.08 0.50 0.91 1.71 3.23 0.88 2.64
2. Cygnus cygnt 0.98 0.70 0.00 0.00 2.69 1.28 0.34 0.87
3. Anser albifron 0.60 0.86 0.00 0.00 0.00 0.92 0.00 0.55
4, Anas platyrhyncho 36.35| 37.87| 96.48 | 8359 | 46.45| 33.18| 53.92 44.26
5. Anas streper: 0.00 3.42 0.00 0.00 0.00 0.00 0.00 0.70
6. Anas acutz 0.45 0.10 0.00 0.00 0.00 0.07 0.00 0.10
7. Anas penelog 12.07 5.79 0.00 0.00 0.00 1.65 2.45 3.88
8. Anas crecci 5.96 8.41 151 | 1064 | 1467 | 16.95| 20.58 1361
9. Aythya maril: 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.02
10. | Aythya fuligula 12.22 | 1052 0.00 3.95 122 | 13.99 4,90 9.60
11. | Aythya fering 21.87 | 21.65 0.00 0.00| 1711 | 17.94 5.88 15.07
12. | Aythya nyrocs 0.15 0.10 0.00 0.00 0.00 0.20 0.10 0.12
13. | Bucephala langula 5.88 6.39 151 0.91 | 14.67 9.94| 10.78 8.24
14. | Mergus albellu 0.15 0.10 0.00 0.00 1.47 0.59 0.15 0.32

The observations led us to the conclusion tAaias platyrhynchosvas the only dominant species
in the Anseriformes coenose, with the upper linfitt® hiemal presence recorded in 2006 (the IR
value — 96.48, as shown in Table Bythya ferinaoscillated between overdominance (the winters
of 2004, 2005, 2008 and 2009) and complementéhty winters of 2003, 2006, 2007 and 2010).
Anas creccaoscillated between overdominance (the wintersQff82 2009 and 2010), dominance
(the winter of 2007) and complementarity (the wratof 2003 and 2006Bucephala clangula
oscillated between overdominance (the winter of&208ominance (the winters of 2009 and 2010)
and complementarity (the winters of 2003, 200452@006 and 2007Aythya fuligulaoscillated
between dominance (the winters of 2004, 2005 &t®Pand complementarity, the same way as
Anas penelopehe rest of the species being constantly regidter the complementary zone (Fig.
13).

On average, we can notice that during the hieesdan, according to the values,the population

of Anseriformes present on the Valcele Reservoirsigtied of three overdominant speciésds
platyrhynchos, Aythya ferinand Anas crecca)and two dominant specie®\\thya fuligulasi
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Bucephala clangula the other nine species are enclosed in the gofupmplementary species
(Fig. 14).

This is the only reservoir under research where gpeciesBucephala clangulaappeared as
dominant. The dyamics of population of Anserifornspecies on the Valcele Reservoir is high and
must be analyzed in relation with the anthropidvégt (the hunting pressure) in progress in the
feeding and resting places of the wintering bifise variations of the population of Anseriforms
are caused by weather conditions and by the sizbeo$urface covered with ice; this reservoir is
located more upstream than the others.

We have calculated thg Values of Anseriformes for each reservoir to attiee importance of the
avifauna.

The concrete and effective conservation of therdityeof the avifauna (mainly of the biodiversity)
must be based on current data regarding the pamsadf the species (Underhill, Gibbons, 2004).
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Figure 13. The dynamics of some Anseriformes spedn the hiemal season on the
Vélcele Reservoir; Alte specii — other species.

In reference to the ecological indices (Fig. 1®lating to constancy, in the hiemal season, in the
area of the five reservoirs under research, 15iepeepresenting 11.90%lfalacrocorax carbo,
Tachybaptus ruficollis, Egretta alba, Cygnus olémas platyrhynchos, Anas crecca, Aythya
ferina, Gallinula chloropus, Pica pi¢aCarduelis carduelis, ejovere euconstant (C4), 22 species
(17.46%, Podiceps cristatus, Ardea cinereaAnas penelope, Buteo buteo, Motacilla cinerea,
Corvus corone cornix, Turdus pilaris, Emberiza samolusandEmberiza citrinella were constant
(C3), 22 species (17.46%avia arctica,Phalacrocorax pygmeus, Cygnus cygnus, Circus cysgneu
Falco columbarius, Alcedo atthid.anius excubitor,etc.) were accesory (C2) and 67 species
(53.17%, Gavia stellata, Podiceps grisegena, Branta rufispllAnas acuta, Buteo lagopus,
Carduelis flammeagtc.) were accidental (C1).

With regard to dominance in the hiemal seasonh@drea of the five studied reservoirs, three
species were eudominant (Fig. 15), representi8g§%. @Anas platyrhynchos, Aythya ferir@and
Fulica atra) (D5), 2 species (1.59%ythya fuligulaandLarus ridibundu¥ were dominant (D4), 3
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species (2.38%Anas creccal.arus cachinnans/michahelland Larus canup were subdominant
(D3), 2 species (1.59%halacrocorax carboand Cygnus olor) were recedent (D2), and 116
species (92.06%@Gavia arctica, Podiceps cristatus, Anser albifror®ygnus cygnus, Mergus
albellus, Corvus frugilegus, Regulus regulus, Passentanusetc.) were subrecedent (D1).

Figure 14. The average global participation of sorapecies in the structure of the
avifauna present on the Valcele Reservoir in theetiial season; Alte specii — other
species

If we analyze the Dzuba index of ecological sigrafice(Fig.15), in the hiemal season, in the area
of the five reservoirs, three species represer2ii3@% Anas platyrhynchos, Aythya ferireand
Fulica atra) were eudominant (W5), 2 species (1.5%%thya fuligulaandLarus ridibundu¥ were
dominant (W4), 5 species (3.97%halacrocorax carbo, Cygnus olor, Anas crecca, lsaru
cachinnans/michahelliand Larus canup were subdominant (W3), 14 species (11.1Px4dliceps
cristatus, Anas penelope, Bucephala clangula, Calidispinusgtc.) were recedent (W2) and 102
species (80.95%Gavia stellata, Podiceps nigricollis Aythya nyrodaalco columbarius Picus
viridis, Bombycilla garrulus,Emberiza schoeniclusstc.) were subrecedent (W1).

According to the Dzuba index of ecological sigrafice, we can conclude that in the hiemal season,
in the area of the five reservoirs there are fihiaracteristic species (eudominant and dominant):
Anas platyrhynchos, Aythya ferina, Fulica atra, A fuligulaandLarus ridibundus.

When compared with the research conducted in tf&)sl9we notice that the variation in the
percentages calculated for the main species wéerrdimited. In the past, the speciégas
platyrhynchos, Anas crecca, Vanellus vanalindlLarus ridibundusad the highest percentages, while in
the present the highest percentages are recondia fspecied\nas platyrhynchos, Aythya ferina, Fulica
atra, Larus ridibundus, Anas crecca, Phalacrocotbo and Aythya fuligula in the vernal season
Sturnus vulgariglso appears as a dominant species (W4).

We have laid a greater emphasis on the hiemal ebpeause the reservoirs from the middle area of
the Arges Valley are important for their avifauagpecially in winter.
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Figure 15. The distibution on categories of the ecological indicestbe avifauna in the studied reservoir are

during the hiemal seasarnlLegend: C1 — accidental species, C2 — accessory species, @Bstant species, C4 —

euconstant species, D1, W1 — subrecedent spe@edV/P— recedent species, D3, W8ubdominant species, [
W4 — dominant species, D5, W5 — eudominant spgcies
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During the four months of the hiemal season theservoirs become real wintering quarters, more
than 15,000- 20,000 individuals being recorded;hiarereduced number of species is compensated by
the high number of individuals of some of theseigse

The total number of bird species recorded in tieenhl season in the period 2003 — 2010, in the
research area as well as the number of eudomiAaats(platyrhynchg®ythya ferinaandFulica
atra) and dominant specie®\ythya fuligulasi Larus ridibundu} recorded in the same period
were the highest in December and February (ovej0DDOIndividuals), but high total numbers (of
over 50,000 individuals) were also observed ingtea starting from September and October and
ending in March, in the passage and wintering pisrirab. 6). Generally, the reservoirs are
highly populated during the migration period andridg winter, a fact also highlighted by
Munteanu, Mties, 1983; Kiss, 1999; Gache, 2002; Mitruly, 2002;n€e, 2011; Mesténeanu,
2011, etc. for the aquatic basins from Banat, Mallal ransylvania, Muntenia, etc.

The correlation between temperature and the tatalber of bird species is negative - the higher
the temperature is, the lower the number of bindd #he lower the temperature, the higher the
number of birds. The highest number of individufals the speciefAnas platyrhynchqgsAythya
ferina and Aythya fuligulawas recorded in December and for the spe€idga atra andLarus
ridibundusin January (Tab. 6).

Table 6. The monthly variation of the number of ahe recorded bird species and of the number of @emihant and
dominant species observed in the research areahmhiemal season correlated with the monthly vaidat of the
average temperature recorded at the Weather StatioRitesti in the period 2003 — 2010

Month XI XIl I Il

Total number 101.134 126.464 108.268 112.198
Number ofAnas platyrhynchos 39.126 51.114 49.943 47.193
Number ofAythya ferina 17.344 20.411 8.606 10.858
Number ofFulica atra 8.897 11.274 13.659 12.262
Number ofAythya fuligula 7.988 9.914 3.104 7.291
Number ofLarus ridibundus 1.379 1.663 4.032 3.076
,%verage temperature of the air 6.388 1.463 -0.29 0.563
)

The temperature of the air is an important factbiclv determines the variation of the total numbers
of bird species. The freezing and defreezing ofwheer surface in the northern wintering quarters
or of the water from the neighbouring areas playagor role in the massive arrival and departure of
the eudominant and dominant species. Of themas platyrhynchostands out due to its impressive
variation, especially in the hiemal season.

Low temperatures cause the freezing of the resanithe north or the increase of the surface
covered with ice and as a result, the individuatsnf the speciednas platyrhynchogo south.
From the point of view of the avifauna, many hil&@rapecies (aquatic species) are important for
Romania. They winter in great numbers in the area.

From the point of view of the Birds Directive, 8Becies are listed in Annex | (species that require
special conservation measures regarding their dtabibh order to ensure the survival and
reproduction in their distribution area) (http:#dex.europa.eu/legal).

The number of protected species observed hergyehin winter, a fact that justifies the official
recognition of the reservoirs as Important Bird Zs€Conete, 2011).

23

http://www.natsci.upit.ro




Current Trends in Natural Sciences Vol. 3, Issue 6, pp. 06-26, 2014

Current Trends in Natural Sciences (on-line) Current Trends in Naturaiegdces (CD-Rom)
ISSN:2284-953X ISSI9284-9521
ISSN-L:2284-9521 1$8: 2284-9521

4. CONCLUSIONS

In the hiemal season, the avifauna of the resesvioim the middle basin of the Arg®iver is
spectacular as a consequence of the arrival of rAasgriformes, which form large agglomerations
of birds; the hiemal season is the richest ofdixeseasons regarding the number of individuals
(448,064), but the poorest in species - 118 spé&akmging to 14 orders.

The analysis of thezlvalues for the five reservoirs on the whole andasaely shows us that the
large agglomerations of Anseriformes (which weremamently overdominant) are constantly
present during the hiemal season. Nevertheless,spleeific composition and the number of
individuals from different species vary continugusin the five reservoirs, depending on the
weather conditions, the position of the reservairtloe course of the river, the surface area of the
water, the depth of the reservoir, the qualityhaf water, the diversity and accessibility of fothok
heterogeneity of the landscape, the anthropic impaedators, but also depending on the
vulnerability and the adaptation degree of the bpdcies to the anthropic influence.

The dynamics of the number of Anseriformes is highthe area and so is anthropic activity
(especially hunting and fishing) performed in thigeding, resting and halting places. The birds
change their feeding or resting places under tflaeince of the anthropic pressure, particularly
because of the hunting pressure, a case in whahrttove in massive numbers from one reservoir
to another, in search of some safer resting pleeksre there is a minimum safety distance).

The highest number of Anseriformes species wasrebdeon the Budeasa Reservoir (19 species)
and the lowest on the Bascov Reservoir (12 specids) Pitgti Reservoir sheltered the highest
number of mute swans of all the studied reservdite Valcele Reservoir is the only reservoir
under research where the spe@esephala clangulappeared as dominant.

The most spectacular agglomerations of birds dutfireghiemal season are found on the @ple
Budeasa and Valcele reservoirs (especially in thid minters), which are authentic wintering
guarters for the aquatic birds in the area, buinduour research period the most important proved
to be the Golgi Reservoir. This is situated downstream and different from the other reservoirs
because it has a larger surface area and a g, sheltering big numbers of Anseriformes,
represented by huge agglomerations during the gasaad wintering periods. On the Guoie
Reservoir there is an obvious influence of theaawifa specific to the lower course of the Danube,
as a result of the fact that the birds are intemested with those present on the Danube through the
lower course of the ArgeRiver.

The high number of subrecedent species emphaszeigh fluctuation of bird species in the area,
because during the hiemal season the reservois thié best life conditions for a reduced number
of eudominant and dominant specieédnas platyrhynchos, Aythya ferina, Fulica a#gthya fuligula
and Larus ridibunduspresent in great numbers compared to the otherespsith a broad spectrum of
ecological possibilities, and a preference for dewiariety of wet habitats. The temperature okihés

an important factor, determining the variation lo¢ total number of individuals. The freezing and
defreezing of the water surface area in the namthéntering quarters or of the water from the
neighbouring areas also play a major role in thesiva arrival and departure of the eudominant
and dominant species. The maximum number of birds wecorded in December (126,464
individuals). The correlation between temperature and the tataiber of individuals of the bird
species is negative. As the temperature increaesnumber of individuals decreases and vice
versa.

The studied reservoirs have a major importancéh@avifauna. They are part of the ROSPA0062 -
The Reservoirs on the ArgRiver, a site included in the Nature 2000 Netwdirks also part of the
Important Avifauna Areas Program. Thus, in the amese identified rare and protected species
(Phalacrocorax pygmeus, Branta ruficoll&ythya nyrocaandHaliaeetus albicilla, and 23 species
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(19,49 %Gavia arcticag Egretta alba, Cygnus cygnuslcedo atthisPicus canusetc.) are enlisted

in Annex | of the Birds Directive. The high numlaérprotected bird species identified here justifies
the local, national and international importancéheise bird areas, since these reservoirs areshbcat
on some European migration routes and ensure faktairconditions for many migratory bird
species chiefly through their role of wintering gees.

We consider that in the future, through the expangf the research area and the adoption of
effective protection measures for birds and thabitats, more bird species might be added on the
list presented in this paper. We think that ités@ssary to encourage those economic activities tha
are in harmony with nature and do not harm the alsnor the humans by changing their life
balance.
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