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Abstract: This research was carried out between 1995 and 1996 in Devegecidi Dam Lake and a total of 112 taxa belonging to 5
divisions were identified, with 29 species belonging to Cyanophyta, 5 to Euglenophyta, 45 to Chlorophyta, 5 to Pyrrhophyta and
28 to Bacillariophyta. Microcystis aeruginosa Kitz. from the Cyanophyta was the most abundant and widespread species in
phytoplankton. This was followed by Aphanizomenon floss — aquae (L.) Ralfs and Aulacoseira granulata (Ehr.) Simonsen as the
second most abundant and widespread organisms. Pediastrum dublex Meyen, P. simplex var. duodenarium (Bailey) Rabenhorst and
Ceratium hirundinella (O.F.Muell.) Duj. species were widely distributed and sometimes observed in abundance. The morphometric
structure of Devegecidi Dam Lake, its physical and chemical properties, algal composition and the high abundance of some species
in certain months show the mesotrophic characteristics of this lake. Temperature and phosphorus inflow were noted as the main

factors causing an increase in eutrophication.

Key Words: Phytoplankton, Algae, Devegecidi Dam Lake.

Devegecidi Baraj Gélii Algleri Uzerine Bir Arastirma

Ozet: Devegecidi Baraj Goli'nde 1995 — 1996 yillarinda yapilan arastirmalar sonucu Cyanophyta (29), Euglenophyta (5),
Chlorophyta (45), Pyrrhophyta (5), Bacillariophyta (28), bolumlerine ait toplam 112 takson teshis edilmistir. Cyanophyta grubu
alglerinden Microcystis aeruginosa Kutz. fitoplanktonda yaygin ve dominant, Aphanizomenon floss - aquae (L.) Ralfs, Aulacoseira
granulata (Ehr.) Simonsen ise ikinci derecede en bol ve yaygin organizmalardir. Pediastrum dublex Meyen, P. simplex var.
duodenarium (Bailey) Rabenhorst, Ceratium hirundinella (O.F.Muell.) Duj. tirleri yaygin ve arasira bol olarak gdzlenmislerdir.
Devegecidi Baraj Golu, morfometrik yapt, suyun fiziksel ve kimyasal ¢zellikleri, algal kompozisyonu ve bazi tirlerin belirli aylardaki
cogalmalari ile mezotrofik karakterlidir. Sicaklia ve fosfor girdisine bagl olarak étrofikasyonun arttigi gézlenmistir.

Anahtar Sozcukler: Fitoplankton, Alg, Devegecidi Baraj Golu.

Introduction

Devegecidi Dam Lake is located within the South-East
Anatolian Project (GAP) region. As there are no previous
publications on the algal composition of this region, the
results and evaluations reached in this study will
contribute to any future studies that are carried out
there.

It is expected that when the dam systems are
completed there will be a transition from the observed
drought to a humid and mild climate in the region. This
will bring important changes to the flora and fauna of the

region. In this study, phytoplankton species compositions
and of organismal abundance percentages, and the
physical and chemical properties of the dam system were
examined.

Devegecidi Dam Lake is located 20 km north-west of
Diyarbakir. The lake is 32.8 m deep and its active volume
is 211.86 hm3. The surroundings of the dam lake are
used for agricultural purposes (especially for cotton
production). In dry seasons, the water level sometimes
falls below 5 m.
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Materials and Methods

Stations were selected from 3 different points in an
area suitable for field work and with convenient
transportation.

1** Station: The reservoir and the deepest region.

2" Station: Gllecoba and Esentepe, between
settlement areas. Although the region enjoys absolute
protected area status, sewage and other wastes are
dumped into the dam lake.

3 Station: This station is near the Boyalitas region,
and the arm of the dam is also known as Baykan.

The study area and experimental stations are shown
in Figure 1.

This study was performed between April 1995 and
December 1996, although no samples were taken in
January, February, March of May 1996 due to bad
weather conditions. Monthly samples were collected
horizontally and vertically (0250 m long and 1 m deep)
from these stations using a Hydro Bioss Kiel plankton net
(55 um mesh size). Water samples were also taken with
1L plastic bottles from the surface. The water samples
were fixed with 4% formaldehyde. Taxonomic
identifications were performed and photographs of some

species were taken using a Nikon research microscope
according to the relevant sources (Huber & Pestalozzi,
1938, 1950; Bourrely, 1972; Prescott, 1975; Huber &
Pestalozzi, 1982; Korshikov, 1987; Krammer & Lange-
Bertalot, 1991/a-b; Krammer & Lange-Bertalot, 1999/a-
b;) and the approximate density of species (Table 2 ) was
recorded (Odum, 1971).

CO5 and HCO; values were determined by titration,
temperature and oxygen by a YSI-O,-meter, pH and mV
with an NEL 890 pH meter and ammonium and ammonia
values with a HACH practical test kit. These parameters
were measured in situ. For the other analyses a HACH
model spectrophotometer was used. In addition, State
Hydraulic Works (DSI.) reports covering 1992-1994
were used for comparative results (inorganic-N/PQO,-P
ratio).

Results

The physical and chemical parameters of Devegecidi
Dam Lake are presented in Table 1. The average
parametric values of the 3 stations were measured
monthly.

Engani
region
\ & ‘ Dipsavak
d ) .
37 Station Devegegidi Dam Lake
\ Boyalitag 15t Station
A
I
I /'
i
y Gulegoba
Cay stream
2" Station!
Hatun stream TURKEY
Diyarbakir ©
Ayse stream
Scale: 1/125000 Esentepe Karacadag region

Figure 1. Experimental stations in Devegecidi Dam Lake.
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According to Sonaer (Jeffries & Mills, 1990), there is
an important relationship between pH, carbonate and
bicarbonate levels in a medium. If pH is = 8, it is
carbonate, but if pH is < 8, then there is bicarbonate
alkalinity. Only a few orthocarbonate measurements
(0.15 mg I'" in the 1* station in May and July, in the 3"
station in October 1995, and 0.28 mg I in the 3" station
in November 1995) were made in the dam lake.

A total of 112 taxa belonging to 5 divisions were
identified, with 29 species belonging to Cyanophyta, 5 to
Euglenophyta, 45 to Chlorophyta, 5 to Pyrrhophyta and
28 to Bacillariophyta in Devegecidi Dam Lake. The
approximate density and frequency of species identified in
the lake are presented in Table 2.

Discussion

Bacillariophyta species are generally widespread and
dominant in Turkey (Unal, 1985; Altuner & Aykulu,
1987; Obali & Elmaci, 1992; Altuner & Girbuz, 1994;
Temel, 1997; Elmaci & Obali, 1998; Sahin, 1998;
Akbulut & Akbulut, 2000) with the exception of lakes
such as Mogan (Obali, 1984) and Manisa-Marmara (Cirik-
Altindag  1982,1984), which have eutrophic
characteristics. Chlorophyta and Cyanophyta are
sometimes noted as dominant. In Devegecidi Dam Lake,
Cyanophyta was recorded as widespread and as the most
abundant organism.

Navicula pupula Kitz. (Figure 6¢) and Amphora ovalis
Kutz., which grow faster in alkaline waters (Cirik & Cirik,
1991), were observed to be rare and few in number. In
addition, Fragilaria ulna (Nitzsch) Lange-Bertalot,
Navicula cryptocephala Kitz. and Surirella ovalis de Breb.,
known to inhabit water bodies affected by household and
industrial wastes (Cirik & Cirik, 1991), were rare, and
only a few F. ulna and S. ovalis specimens were
encountered in Devegecidi Dam Lake (especially at the 2
station). Although the dam lake is alkaline and is rich in
organic and inorganic wastes, these species were almost
unnoticeable. This condition between interspecies could
be allelopathic.

When there is excess growth of blue-green algae in a
lake, the growth of diatoms is inhibited. This is a
characteristic of eutrophic lakes (Temel, 1996). Between
summer (especially June and July) and autumn,
Microcystis  aeruginosa  Kitz. (Figures 2a,b).,
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Aphanizomenon floss-aquae (L.) Ralfs (Figure 3a) and
sometimes Anabaena spiroides Kleb. (Figure 2f)
belonging to the Cyanophyceae were found to be
widespread and abundant in phytoplankton in the lake. In
addition, except for Aulacoseira granulata (Ehr.)
Simonsen (Figure 5f), the abundance of diatom species
was low.

F. ulna, A. granulata var. angustissima Muller (Figure
5g) (Cox, 1996), A. floss-aquae, A. spiroides and M.
aeruginosa from the Cyanophyceae are the characteristic
species in eutrophic waters (Cirik & Cirik, 1991).

M. aeruginosa, found in the phytoplankton of
Devegecidi Dam Lake and which often caused algal
blooms in the lake, was also found in Suat Ugurlu Dam
Lake (Yazici & Gondlol, 1994), Aksehir Lake (Elmaci &
Obali, 1998), Kurtbogazi Dam Lake (Aykulu & Obali,
1981), Mogan Lake (Obali, 1984), Karamik Lake
(Gonulol & Oball, 1986) and the Bafra Balik Lakes
(Gonulol & Comak, 1992) and frequently showed
excessive growth. It was observed that 18-22 °C was the
optimum temperature range for the growth of M.
aeruginosa (Lund, 1965). In some seasons Devegecidi
Dam Lake possesses this optimum temperature range
(Table 1). Ceratium hirundinella (O.F.Muell.) Duj. (Figure
Se), Pediastrum Boryanum (Turp.) Meneghini and
Staurastrum sp. as mesotrophic species and the centric
diatoms Cyclotella sp. (especially Cyclotella ocellata
Pantocsek (Figure 51) are also known to be transitional
from oligotrophic to eutrophic species (Round, 1956). A.
granulata was dominant among centric diatoms. Species
of Cyclotella were rare and very few in number in
Devegecidi Dam Lake. This situation showed that the lake
has mesotrophic characteristics and that it is changing
into a eutrophic lake. A. granulata thrives best in a low
nitrogen medium because it prefers waters which have a
low nitrate/phosphate ratio for growth. In terms of
orthophosphate values (0.4 mg I'' in the 2™ station in
April and October 1996 and 2.6 mg I in the 3" station
in October 1996), Devegecidi Dam Lake is in the 3™ class
of water quality regulations (Turkiye Cevre Vakfi Yayini,
1992). In some months, as a result of increases in the
amount of phosphate, the water acquires the properties
of the 4™ class (very polluted). In terms of the values for
nitrite-N, the water is in the 4" class. According to the
OECD, in situations where ratio of the total amount of
nitrogen divided by the total amount of phosphate is
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Figure 2. a,b. Microcystis aeruginosa, c. Holopedia geminata, d. Spirulina major e. Anabaena affinis, . A. spiroides (Scale 10 pm).
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a. Aphanizomenon floss-aquae, b. Euglena charchowiensis, c. Phacus orbicularis, d. Eudorina elegans, e. Palmellocystis planctonica, f.

Pediastrum dublex var. clathratum, g. P. simplex (Scale 10 pm).

Figure 3.
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Figure 4. a. Pediastrum simplex var. duodenarium, b. Coelastrum microporum, c. Dictyosphaerium pulchellum, d. Ankistrodesmus longissimus, e.
Coenococcus planktonicus, f. Scenedesmus arcuatus var. platydisca, g. S. quadricauda (Scale 10 pm).

greater than 15, it is accepted that nitrogen is not the ratio near the 1% station, the average and probable
limiting factor. In calculations of the inorganic-N/PO,-P percentage values were 25.34 and 16.67, respectively.
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Figure 5. a. Cosmarium reniforme, b. Staurastrum pungens, c. S. sebaldi var. ornatum fo. elongata, d. Peridinium cinctum var. tuberosum, e.
Ceratium hirundinella, f. Aulacoseira granulata, g. A. granulata var. angustissima, h. A. ambigua, i. Cyclotella ocellata, j. Stephanodiscus
rotula (Scale 10 pm).
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Figure 6. a. Cyclostephanos dubius, b. Navicula bacillum, c. N. pupula, d. Cymbella ventricosa, e. Gyrosigma acuminatum, f. Cymatopleura elliptica,
h. Surirella robusta var. splendida (Scale 10 pm).
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