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ABSTRACT

In this study, the abundance of rotifera fauna, in the Buytkcekmece Reservoir (istanbul) and some
physicochemical features of the reservoir, were investigated between May 2009 and February
2010. In terms of physicochemical conditions, the trophic state of the reservoir was determined as
eutrophic (CTSI= 57.8). A total of 33 rotifera species were identified. Keratella cochlearis repre-
sented 40.62% of the total annual rotifera present, and was predominant. It was followed by Poly-
arthra vulgaris (10.14%), Synchaeta oblonga (9.06%), Brachionus urceolaris (5.58%), Pompholyx
sulcata (5.21%) and Epiphanes macroura (%4.86), respectively. The contribution of the other rotifer
species to the annual presence of rotifera was determined as being 24.52%. The dominance of
these species was attributed to the eutrophic state of the reservoir, because K. cochlearis, P. vul-
garis, B. urceolaris and P. sulcata are known as eutrophication indicator species, due to their sap-
robic valences. Also, the trophic state of the reservoir was found to be eutrophic according to the
Q,; index (= 3). According to the present data about rotifera species, and the abundance of them,
the Blylkcekmece Reservoir was specified as eutrophic. However it is necessary to follow the
conditions with periodic monitoring to observe the alterations in the Buytkcekmece Reservoir, in
this respect the results of the present study would constitute an important baseline for subse-
quent studies.
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INTRODUCTION

Rapid population growth and the development
of industry has caused an increase in the need
for drinkable tap water. However, usable water
resources in Turkey are limited as well as around
the world. Therefore, many reservoirs have
been built for the supply of drinking water, irri-
gation, flood control, and energy generation in
Turkey since the 1930s. Due to reservoirs being
affected both by water level changes, sediment
transport, the introduction of non-native spe-
cies, and urbanization and industrialization,
they are under the threat of eutrophication. Eu-
trophication causes a loss of biodiversity, and
for this reason may destroy the balance of the

food chain in aquatic systems (Brito et al., 2011).
For this reason, the environmental conditions
of reservoirs may affect diversity, density, bio-
mass, and the spatiotemporal distribution of
the zooplankton.

Zooplankton play a critical role in food and en-
ergy cycles in aquatic environments. Zooplank-
ton groups grazing on phytoplankton, bacteria
and detritus are significant protein sources for
fish larvae, fish and aquatic invertebrates. The
life cycles of zooplankton range from days to
weeks (Brock et al., 2005). The feeding and
reproduction forms of zooplankton vary among
the groups (Hutchinson, 1967). Therefore their
reactions to environmental conditions are diffe-
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rent. Due to their quick responses to environmental alterations,
zooplanktonic organisms, especially rotifers, are used as biologi-
cal indicators (Ramadan et al. 1963; Gannon and Stemberger
1978; Sladecek 1983; Herzig, 1987; Saksena, 1987; Green 1993,
Hanazato, 2001; Pereira et al., 2002; Jeppesen et al. 2011). Roti-
fers are small and have permeable integument (Arora and Meh-
ra, 2003). They are able to reproduce in a short time (Snell and
Janssen 1995), to give a quick response to the alterations in wa-
ter quality by altering their species composition and abundance
(Maley et al., 1988), and also to generate dense populations
(Pace, 1986). Due to the above mentioned features, rotifers
constitute the subject of this study.

This study focuses on rotifer taxa and their densities, which are a
good biological indicator for determining water quality, and also
aims to determine some limnological properties of the Blylkgek-
mece Reservoir. Another objective of the study is to compare the
results with the previous study on biotic and abiotic variables of
the reservoir performed by Aktan et al. (2006). Thus it is possible
to evaluate the conditions of the reservoir and whether it has
changed or not. To date, 417 rotifer species have been identified
in Turkish freshwater resources (Ustaoglu, 2015). The results of
this study will also contribute to the knowledge of the inland wa-
ter zooplankton diversity in Turkey. Also the data obtained will
give insight to other planned studies.

MATERIAL AND METHODS

The Biytkcekmece Reservoir, which is located in the north west
of Turkey and 50 km from the city centre of istanbul (Soyer, 2003),
was chosen as the study area. The Bulylkcekmece Reservoir,
which was constructed on a lake located at the mouth of the
Karasu Stream, drains into the Sea of Marmara. As a result of the
construction of the 11.4 m dam wall by the State Water System
Services Department of Turkey (DSI) in the years 1983-1988 be-
tween the Sea of Marmara and the lake, the Blytkcekmece Res-
ervoir lost its lagoon characteristic and it became a freshwater
lake (C)zulug, 1999). The lake meets the drinking and tap water
requirements of istanbul with 70 hm3water per year (Aktan et al.,
2006).

The total water basin area of the Blylk¢cekmece Reservoir is 622
km2which has a 28.5 km?-surface area, is 10 km long and 2.5 km
wide (Soyer, 2003). The maximum depth of the lake is 7.15 m
(Merig, 1992). The main stream of this lake is the Karasu Stream
which is located to the north of the lake. It has many tributaries
such as Delice, Karamurad, Tavsan, Ayva, Akalan, Kestanelik and
Oncirli. The Kesliciftigi (located on the west side of the lake)
and Cekmece (located on the east side of the lake) Streams are
also other sources (Ozulug, 1999).

This study was conducted at 3 stations, which were selected as
being representative of the Blylkcekmece Reservoir. The first
station was selected from the area that is the most distant from
the point that the Karasu Stream (the main source of the lake)
flows into the lake (41.09095°N, 28.536003°E). The second station
was selected from the middle of the lake (41.069596°N,
28.552753°E) and the third one was selected from the south side
of the lake which is the closest part to the sea (41.047893°N,

28.569603°E) (Figure 1). The measured average depths of St. 1
and St. 2 were 3 m, and St. 3was 5 m.

Marmara Denizi

Figure 1. The BlylUkgekmece Reservoir and sampling sites.

The sampling was conducted in May (2009), August (2009), No-
vember (2009) and February (2010) which were selected as being
representative of each season. Dissolved oxygen (DO), water tem-
perature, pH, electrical conductivity (EC) and salinity were mea-
sured in situ by a Hach Lange HQ 40d Multi-parameter instrument
in order to determine the general limnological conditions of the
reservoir. The water transparency of the reservoir was determined
in situ using a Secchi disk. The trophic status of the lake was deter-
mined according to Carlson (1977), Chlorophyll a was determined
according to Nusch (1980), and also total phosphorus was deter-
mined according to APHA AWWA WEF (1989). A non-parametric
Kruskal-Wallis test was performed to determine the seasonal and
spatial variations of the measured limnological variables.

Zooplankton was sampled with a closing net (55 pm mesh size, 9
cm diameter opening, 1 m length) vertically from the bottom to
the surface and fixed with a 4% formaldehyde solution. The iden-
tification and classification of Rotifera species was performed on
the isolated trophi of each individual according to the relevant
taxonomic keys: Ruttner-Kolisko (1974), Pontin (1978), Koste
(1978), Herzig (1987) and Sharma (1983). Species richness (S) of
Rotifera was given as the total number of species at each station
and season. The Relative abundance of Rotifera was calculated
as individuals per litre (ind. L"). The individuals which have > 5%
proportion in total rotifera presence were considered as being
dominant taxa. In order to determine the Rotifera trophic level of
the reservoir the Q,_, ~ _  index was applied (Sladecek,
1983). The Q, ,index shows the rate of the number of Brachionus
to the number of Trichocerca. The Q index is evaluated in three
groups for the lake's trophic state, that Q=1 means oligotrophy,
Q = 1.0-2.0 means mesotrophy, and Q>2 means eutrophy.

RESULTS AND DISCUSSION

The seasonal values of some of the main limnological parame-
ters for each station, which were measured in situ in this study in
the Biylkgekmece Reservoir, are shown in Table 1.
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Table 1. Some limnological features of Buyikcekmece Reservoir
Spring 2009 Summer 2009 Autumn 2009 Winter 2010

1stst. 2Mdst. 3dst. 1tst. 2Mst. 3dst.  1tst. 27dst. 39st.  Itst. 2dst. 3dst.
Temperature (°C) 17.1 15.2 14.9 25.9 25.5 25.1 18.6 18.1 171 6.6 6.2 5.5
DO (mg L") 1048 1159 1125 7.66 7.20 8.26 8.19 9.32 9.83 9.57 9.63  10.57
pH 8.10 8.1 8.19 8.23 8.26 8.32 7.99 7.93 7.87 7.90 7.98 8.01
Salinity (ppt) 0.21 0.21 0.30 0.20 0.21 0.23 0.19 0.20 0.22 0.18 0.31 0.24
EC (25°C-pScm™) 388.6 4512 4895 5436 5472 5919 4466 4480 4786 3700 4083 514.0
Secchi disk depth(m) 0.52 0.61 1.01 0.68 0.62 1.45 0.49 0.53 0.83 0.45 0.56 1.56
TP (ug L) 4400 2225 27.5 85.70 3517 2933 4633 1183 4833 1113 88.75 31.67
Chlorophyll a (ug L) 11.8 9.5 6.5 14.8 5.0 5.2 3.0 4.0 1.8 33 2.2 2.0

The annual average of the lake temperature was 16.3 + 7.3°C and
the temperature showed seasonal differences. The dissolved ox-
ygen concentration (DO) reached its peak level due to the in-
crease in water temperature and primary production in spring.
The annual mean of the DO was measured as 9.5 = 1.4 mg L.
The lake showed alkaline characteristics during the study period,
and the mean pHwas 8.1 + 0.1. The annual mean salinity concen-
tration, which had a freshwater characteristic after the dam con-
struction, was 0.23 + 0.04 ppt. The maximum conductivity values
were measured in the summer period and the mean conductivity
was 473.1 = 67.6 pS cm”, annually. The annual average of the
transparency (Secchi depth) was 0.8 £ 0.4 m in this shallow lake.
Higher transparency values were detected in the areas that were
closer to the seaside and deeper than the other stations (5 m).
The annual average of the total phosphorus (TP) concentration
was 54.81 pg L. Higher Chlorophyll a (Chl a) concentration was
found in the spring and summer periods where primary produc-

Table 2. Variance analysis results of the limnological
variables of the Blylk¢cekmece Reservoir
(Kruskal Wallis; p < 0.05).
By seasons By stations
Variable
Kruskal Wallis (p < 0.05)
Water temperature (°C) H =10.202 H=0.782
p =0.017 p =0.677
DO (mg L) H = 8.641 H=1.654
p = 0.034 p =0.437
pH H =9.462 H=0.154
p = 0.024 p = 0.926
Salinity (ppt) H = 1.605 H=6.430
p = 0.658 p =0.140
EC (25 °C-pS cm™) H = 6.385 H = 3.500
p = 0.094 p=0.174
Transparency (m) H=1.667 H = 8.000
p = 0.644 p =0.018
Total Phosphorus (ug L) H = 5.205 H=2577
p =0.157 p= 0276
Chlorophyll a (ug L") H=8.436 H=1.385
p = 0.038 p = 0.500

tion increased with increasing temperatures. The annual average
of Chlorophyll a was calculated as 5.76 ug L (Table 1).

Significant seasonal variations were observed between water
temperature, dissolved oxygen, pH and Chlorophyll a concentra-
tion (p< 0.05). Significant spatial variations were determined for
transparency values (p< 0.05) (Table 2).

The trophic status of the Blyiik¢ekmece Reservoir was deter-
mined according to Carlson’s Trophic State Index (1977) based
on the Secchi disk depth (m), total phosphorus (ug L") and the
Chlorophyll a concentration (ug L) values. The trophic status of
the reservoir was determined as CTS| = 57.8 according to TSI(SD)
= 63.7; TSI(TP) = 61.9 and TSI(CHL) = 47.8 values which were cal-
culated based on annual averages.

Changes in the water level in the reservoirs, brought on by chang-
es in the evaporation and precipitation amounts depending on
seasonal conditions as well as the purpose and amount of water
usage, are one of the most important factors in the role of aquatic
organisms and biodiversity. The Blylk¢ekmece Reservoir is a very
shallow reservoir and its deepest level was found to be 7.15 m in
1992 (Merig, 1992), 6.9 m in 2006 (Aktan et al., 2006) and 5 m in this
study. According to the Surface Water Quality Management Reg-
ulations it is reported that transparency <1.5 m indicates eutrophic
conditions (Ministry of Forestry and Water Management, 2012).
The average annual transparency (0.78 m) found in this study indi-
cated eutrophic conditions. This decrease in transparency can be
explained by the decrease in water depth of the reservoir over
time due to its natural water usage conditions and seasonal in-
creases in primary production. In this study, the Buylkcekmece
Reservoir which was reported as being oligotrophic by Aktan et al.
(2006) was found to be eutrophic (CTSI = 57.8).

A total of 33 rotifer species were identified, belonging to 17 fam-
ilies that were collected seasonally from 3 stations in Blyukcek-
mece Reservoir (Table 3). The distribution of the species by sta-
tions and seasons are given in Table 4.

When Rotifera fauna was evaluated in terms of the seasonal spe-
cies richness, it was listed from the highest to lowest as: summer
(32 species), autumn (22 species), spring (18 species) and winter
(14 species) (Table 4). When the species richness was evaluated
based on the stations, the highest species number was found in
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Table 3.

The taxonomic distribution of identified rotifers in the Blylkcekmece Resevoir.

Familya

Tuar

Brachionidae Ehrenberg. 1838

Ascomorpha Perty. 1850
Asplanchnidae Eckstein. 1883

Lepadellidae Harring. 1913
Conochilidae Harring. 1913
Dicranophoridae Harring. 1913
Epiphanidae Harring. 1913
Euchlanidae Ehrenberg. 1838
Filiniidae Harring & Myers. 1926
Gastropodidae Harring. 1913
Lecanidae Remane. 1933
Notommatidae Hudson & Gosse. 1886
Philodinidae Ehrenberg. 1838
Synchaetidae Hudson & Gosse. 1886

Testudinellidae Harring. 1913
Trichocercidae Harring. 1913

Trichotriidae Harring. 1913

the 3 station (30 species) followed by the 2" station (27 species)
and the 1% station, respectively (Table 4).

In this study, the annual total number of the rotifer was found as
2855 ind. L. The abundance determined in summer period con-
tributed to 62% of the average annual abundance and followed
by spring (20%), autumn (11%) and winter (7%) (Figure 2).

The highest rotifer abundance were found in the 1¢t station (1245
ind.L") followed by the 3 station (838 ind.L") and the 2" station
(772 ind.L") (Figure 3).

The average 40.62% of the total annual rotifera abundance was com-
posed of Keratella cochlearis in Blylkcekmece Reservoir followed
by Polyarthra vulgaris (10.14%), Synchaeta oblonga (9.06%), Brachio-
nus urceolaris (5.58%), Pompholyx sulcata (5.21%) and Epiphanes
macroura (4.86%). The abundance of the rest of the identified spe-
cies was less than 3% individually and 24.52% in total (Figure 4).

Anuraeopsis fissa Gosse. 1851
Brachionus angularis Gosse. 1851

B. budapestinensis Daday. 1885

B. calyciflorus Pallas. 1766

B. diversicornis (Daday. 1883)

B. quadridentatus Hermann. 1783

B. urceolaris (O.EMdiller. 1773)
Keratella cochlearis (Gosse. 1851)

K. quadrata (O.FEMdiller. 1786)
Ascomorpha ecaudis (Petry. 1850)

A. saltans Bartsch.1870

Asplanchna priodonta Gosse. 1850
A. sieboldi (Leydig.1854)

C. colurus (Ehrenberg.1830)
Conochilus unicornis Rousselet. 1892
Dicranophorus grandis (Ehrenberg.1832)
Epiphanes macroura (Barrois & Daday.1894)
Euchlanis dilatata Ehrenberg.1832
Filinia longiseta (Ehrenberg.1834)
Gastropus stylifer Imhof. 1891
Lecane stichaea Harring.1913
Notommata copeus Ehrenberg.1834
Philodina gregaria Murray. 1910
Polyarthra dolichoptera Idelson.1925
P vulgaris Carlin.1943

Synchaeta litoralis Rousselet.1902

S. oblonga Ehrenberg.1831

S. pectinata Ehrenberg. 1832
Pompholyx sulcata (Hudson.1885)
Testudinella patina (Hermann.1783)
Trichocerca cylindirica (Imhof.1891)
T. (Diurella) porcellus (Gosse.1886)
Trichotria tetractis (Ehrenberg.1830)

spring
20%

T

summer
62%

Figure 2.

The seasonal distribution of rotifers.
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Table 4. The spatiotemporal variation of rotifers in the Blytk¢ekmece Reservoir (sp: spring, su: summer, au: autumn, wi: winter).
13t station 2nd station 3rd station
sp. su. au. win. sp. su. au. win. sp. su. au. win.
Anuraeopsis fissa +
Ascomorpha ecaudis 3 + +
A. saltans 4 + + +
Asplanchna priodonta + + + + + + +
A. sieboldi 3 3 + + +
Brachionus angularis 4+ + +
B. budapestinensis + + + + + + +
B. calyciflorus + + + + + + + +
B. diversicornis + + 4 + +
B. quadridentatus + + +
B. urceolaris + 4 + + +
Colurella colurus + + + + + +
Conochilus unicornis + +
Dicranophorus grandis + 4
Epiphanes macroura + + + + + + + + + + +
Euchlanis dilatata +
Filinia longiseta 4 + + + + +
Gastropus stylifer + + + + +
Keratella cochlearis + + + + + + + + + + + +
K. quadrata + + + + + +
Lecane stichaea +
Notommata copeus 4 e
Philodina gregaria + + + +
Polyarthra dolicoptera 4 + + + + +
P vulgaris + + + + + + + + + + +
Pompholyx sulcata + + + + + + + +
Synchaeta littoralis + + + + + + +
S. oblonga + + + + + + + + + + + +
S. pectinata + + + + + + + + +
Testudinella patina + + + + + + +
Trichocerca cylindrica + + + + + + +
T. porcellus + + +
Trichotria tetractis +
S 8 23 11 9 13 25 17 10 9 26 17 12
Table 5. The spatiotemporal distribution of dominant taxa (individual L) (sp: spring, su: summer, au: autumn, wi: winter).
14t station 2" station 3rd station

sp. su. au. wi. sp. su. au. wi. sp. su. au. wi.
B. urceolaris - 99 3 - - 33 - 3 - 21 - -
E. macroura - 15 2 16 1 43 2 10 2 3 30 17
K. cochlearis 429 311 9 3 24 125 4 1 5 238 6 1
P vulgaris 5 56 2 - 20 72 12 3 1 111 6 1
P sulcata - 101 - 2 2 32 - 2 4 4 - 2
S. oblonga 1 2 44 2 2 5 44 70 4 18 55 13
Others 28 91 15 9 35 186 26 15 4 213 49 30
Total 463 675 75 32 84 496 88 104 20 608 146 64

107



Aquat Sci Eng 2019; 34(4): 103-111
Dorak. A Preliminary Study on Using Rotifera Fauna to Determine The Trophic Level
of The Biiyiikgekmece Reservoir (Istanbul, Turkey)

700
600
500
400
300
200
100
. | | e
1st station 2nd station 3d station
mspring msummer ©autumn =winter
Figure 3. The spatiotemporal distribution of rotifers (ind.

L") (sp: spring, su: summer, au: autumn, wi
winter).

K. cochlearis, determined as the predominant species, was found
at each station and in each season and the highest abundance
values were detected in the 1%t station, in spring (429 ind. L") (Ta-
ble 5). Moreover the species which had the relatively highest
abundance were found as follows in the Rotifera community: P
vulgaris had the highest abundance in the 3¢ station in the sum-
mer (111 individuals L), S. oblonga in 2" station in the winter (70
ind. L"), B. urceolaris and P, sulcata in the 1 station in the sum-
mer (99 ind. L' and 101 ind. L, respectively) and E. macroura in
the 2" station in the summer (43 ind. L") (Table 5).

The contribution of K. cochlearis which was one of the predomi-

B. urceolaris
6%

E. macroura
5%
Others
24%
K. cochlearis
41%
S.oblonga :
9%
P. sulcata
5%
P.vulgaris
10%
Figure 4. The annual distribution of dominant taxa (N%).

Reservoir throughout the year was 60.6%, 20.0% and 29.9% at the
1%, 2" and 3 stations respectively (Figure 5a). The contribution
of P. vulgaris to the total abundance of rotifera was found to be
5% 13.9% and 14.3% at the 1, 2"d and 3" stations respectively.
Whereas, the abundance of S. oblonga was found to be 3.9% (1%
station), 15.7% (2"¢ station) and 10.7% (3" station), B. urceolaris
was found 8.2% (1% station), 4.6% (2" station) and 3.5% (3 sta-
tion) throughout the year (Figure 5a). The contribution of E. mac-
roura to the rotifer abundance was 2.6% (1*t station), 7.3 (2"¢ sta-
tion) and 6.1% (3 station), while P. sulcata was found 8.3% (1¢
station), 4.6% (2"¢ station) and 1.2% (3 station) throughout the
year (Figure 5a). These spatial differences of the dominant spe-

100%
90%
80%
70%
60%
50%
40%

nant species in the abundance of rotifera in the Blylkgekmece
30%

20%

10%
o, T N .

1st station 2nd station 3ud station

B B. urceolaris ME. macrouwra © K. cochlearis

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

winter

summer autumn

spring

mB. urceolaris B E. macroura K. cochlearis

m P. vulgaris m P. sulcata mS. oblonga
BP. vulgaris WP.sulaata WS, oblonga
m Others
m Others
Figure 5. The spatial (a) and seasonal (b) distribution of rotifers in Blylkcekmece Reservoir.
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cies may result from the distance to the streams’ flow into the
reservoir and the different depths of the stations.

Whereas the dominant rotifer species in the summer and the spring
periods was determined as K. cochlearis (37.9% and 80.9% respec-
tively), S. oblonga was the most abundant of the rotifer species in
the autumn and the winter (46.1% and 42.9%) (Figure 5b). While P,
vulgaris (13.5%), B. urceolaris (8.6%), P. sulcata (7.7%) species con-
tributed to the greatest share in the summer period E. macroura
(20.2%) has the greatest contribution in winter in which these spe-
cies were considered the predominant species (Figure 5b).

The variance analysis (Table 2) indicated a significant difference
in the spring season. This situation can be explained by the high
total of phosphorous levels detected in the autumn and the win-
ter used by primary producers in spring, which resulted in an in-
crease in Chlorophyll a concentration (Table 1). Moreover, an in-
crease in the algal population contributed to an increase in dis-
solved oxygen levels (Table 1). As a result of the seasonal differ-
ences of these parameters in the reservoir, rotifer taxa reached a
higher level of abundance in the spring and the summer periods
than that of the autumn and the winter periods due to algal
growth and an increase in water temperature (Table 5).

Although 50 reservoirs are there in Marmara Region, the zoo-
plankton fauna was studied on only five (Kizildamalar, Bogazkay,
Siloglu, Omerli, Biiyiikgekmece) of them. The results of the
Buyukcekmece and other reservoirs were evaluated together for
a regional comparison.

The transparency was reported as < 0.5 m both for Kizildamalar
(depth: 26 m) and Bogazkdy Reservoirs (depth: 12 m). During the
study period the water temperature was determined at higher
levels in the Bogazkdy Reservoir (25 °C). Whereas the dissolved
oxygen concentration was measured as 7.61 mg L for the Kizil-
damalar Reservoir and 6.5 mg L for the Bogazkdy Reservoir. pH
levels were in the alkaline range for both of them and electrical
conductivity levels were 326 uS cm™ and 594 uS cm for the Kizil-
damalar and the Bogazkdy Reservoirs respectively. The total
phosphorous concentration was reported as 54 pg L' for both
reservoirs (Ergonil et al., 2016). It was concluded that the reser-
voirs showed eutrophic characteristics (Ergonil et al., 2016).
Whereas 8 rotifer species were determined in Kizildamalar Reser-
voir, 7 species were detected in the BogJazkdy Reservoir. The
shared species between Kizildamalar, Bogazkdy and Buyukeek-
mece Reservoirs were A. fissa, B. angularis, P. dolichoptera, P. vul-
garis and P. sulcata. Additionally, K. cochlearis was found both in
the Bogazkdy and the Biyutkgekmece Reservoirs. The Limnolog-
ical conditions of Kizildamalar and Bogazkdy Reservoirs were
quite similar to the conditions determined in the present study
(Table 2). It has been concluded that the shared rotifer species in
these reservoirs are tolerant to the current trophic conditions.

The physicochemical characterization of the Suloglu Reservoir
was not specified in a faunistic study carried out in March 2013 -
February 2014 (GUher and Colak, 2015). 32 rotifer species were
identified in this study in which rotifer fauna was dominated by
indicators of eutrophic water and the reservoir showed oligo-me-
sotrophic characteristics. 15 rotifer species namely A. fissa, A. pri-

odonta, A. sieboldi, B. angularis, B. budapestinensis, B. urceolar-
is, E. dilatata, K. cochlearis, K. quadrata, P. vulgaris, P. sulcata, S.
pectinata, S. oblonga, T. patina and T.cylindirica were found in
both the Blylkcekmece and the Suloglu Reservoirs. Although
the dominant species differed according to the reservoirs eutro-
phication indicator taxon were detected in both of them.

The drinking water for the Istanbul Province in the Marmara Re-
gion is supplied by the Buyikcekmece, Omerli, Darlik, Elmali, Al-
ibey, Terkos reservoirs and the Istranca streams (Pabucdere, Ka-
zandere, Sultanbahcedere, Blylkdere, Kuzuludere Dams, El-
malidere Regulator, Dizdere Pond). Among these reservoirs only
the Buylkcekmece Reservoir is a natural water basin. Although
limnological research was carried out for most of these reser-
voirs, the studies on the zooplankton fauna were only conducted
for the Omerli Reservoir (Kaplan, 1989; Altinyurt, 2006; Tarkan,
2010; Dorak et al., 2019) and the Blylkcekmece Reservoir (Aktan
et al., 2006).

In a study carried out at the Omerli Reservoir in 2006 it was shown
that the water temperature was 7-25°C, conductivity was 135-
343 pS ecm”, pH was 6.78-9.35 and the chlorophyll a concentra-
tion was 42-54 pg L (Altinyurt, 2006). Altinyurt (2006) reported
that the conditions which were classified as eutrophic (Tifekgi et
al., 2003) were better when compared with the previous results.
In another study carried out at the same reservoir in 2010 the re-
sults also showed eutrophic characteristics (Tarkan, 2010). How-
ever, in a recent study conducted in 2019 the physicochemical
characteristics of the Omerli Reservoir were as follows; the aver-
age temperature: 26.2 °C, dissolved oxygen: 8.6 mg L, pH: 8.5,
conductivity: 320.4 pS cm’, transparency: 2 m, total phospho-
rous: 15.0 pg L™ and chlorophyll a concentration: 11.1 pg L™ and
it was concluded that reservoir was in mesotrophic conditions
(Dorak et al., 2019). 14 rotifer species found in this study were
also detected at the Omerli Reservoir namely A. fissa, A. pri-
odonta, A. sieboldi, B. angularis, B. calyciflorus, C. unicornis, K.
cochlearis, K. quadrata, P. dolichoptera, P. vulgaris, P. sulcata, R.
rotatoria, S. oblonga and T. cylindirica. These species show reac-
tions to the changes in water quality (Gannon and Stemberger,
1978; Sharma 1983; Sladecek, 1983; Saksena 1987).

The 33 species detected at the Blylkcekmece Reservoir (Table
3) are on the list of Turkish rotifer fauna (Ustaoglu et al., 2012) and
considered to be a common species in the world (Segers, 2007).
56 rotifer species were identified in a study carried out by Aktan
et al. (2006) in Blyukgekmece Reservoir (June 2004 — June 2005).
These species were similar to the species found in this study.

The species detected in this study A. fissa, B. angularis, B. calyci-
florus, K. cochlearis, K. quadrata, E. dilatata, T. cylindrica, T. por-
cellus, P. vulgaris, S. pectinata, S. oblonga and P. sulcata are
known as indicators of eutrophication (Ruttner-Kolisko, 1974;
Koste, 1978; Saksena, 1987; Michaloudi, 1997). During the sam-
pling period the share of each species was < 3% except P. vulgar-
is, S. oblonga and P sulcata. Besides, the eutrophication indica-
tor species K. cochlearis, P. vulgaris and S. oblonga dominated
the community. Although S. pectinata, P. dolichoptera and A. pri-
odonta which were identified as the dominant species for oligo-
trophic conditions (Ruttner-Kolisko, 1974) were found in almost
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each sampling period and stations and they had minor share in
the rotifera community in the BlyUkcekmece Reservoir.

K. cochlearis, which represented 40.62% of the total annual rotifer
abundance in the Blylk¢ekmece Reservoir, is a biological indica-
tor. It is eurythermal (Bath and Kaur, 1998) and tolerant to pollu-
tion and the accumulation of organic matter (Hulyal and Kaliwal,
2008). It also prefers alkaline waters (Siegfried et al., 1989; Mulani
et al., 2009) and spreads worldwide (Pennak, 1978). The other
dominant species P. vulgaris (10.14%) is a eutrophication indicator
(Ruttner-Kolisko, 1974; Koste, 1978; Saksena, 1987; Michaloud;,
1997), and is eurythermal (Berzins and Pejler, 198%a) like K.cochle-
aris. These two dominant species are perennial (Kolisko, 1974),
and also they can tolerate a wide range of oxygen concentrations
(Berzins and Pejler, 1989b). Due to these specifications K. cochle-
aris and P. vulgaris were found in almost all of the reservoirs in the
Marmara Region. Also, these species were found in many reser-
voirs from different geographical regions and lakes in Turkey
(Kaya and Altindag, 2007; Ustaoglu et al., 2012; Apaydin Yagci,
2014; Saler and Alig, 2014; Apaydin Yagci et al., 2015; Ergondl et
al., 2016; Dorak et al., 2017; Dorak, 2019; Dorak et al., 2019).

An index (Qg,), which is calculated by the ratio of the number of
species belonging to the Brachionus genus to the number of spe-
cies belonging to the Trichocerca genus, is used to interpret the
trophic level of the reservoir (Sladecek, 1983). According to the in-
dex if the Q, , ratio = 1the reservoir is considered as oligotrophic if
the ratio is in the range of 1-2 the reservoir is mesotrophic and if the
ratio is > 2 the reservoir is considered as eutrophic. In this study, it
was found that 6 species belonged to the Brachionus genus and 2
species belonged to the Trichocerca genus, and the Q, ; was calcu-
lated to be 3. In this study the contribution of Trichocerca species
(T cylindirica and T. porcellus) to the annual total presence of roti-
fer, was determined as 3.07%. The contribution of Brachionus spe-
cies (B. angularis, B. budapestinensis, B. calyciflorus, B. diversicor-
nis, B. quadridentatus, B. urceolaris) to the total amount of rotifera
was determined as 7.98% during the year in which 5.58% belonged
to B. urceolaris. It is known that the Brachionus species are less af-
fected by algal blooms than other microcrustaceans (Ismail and
Adnan, 2016) and the high abundance of these species is a good
biological indicator for eutrophic waters (Attayde and Bozellj,
1998). Moreover they can tolerate pollution (Sladecek, 1983; Hra,
2011). Brachionus species were detected in each sampling period
and station in the Bulylkcekmece Reservoir. Also, they reached
their highest abundance in the summer, when the total phosphorus
and Chlorophyll a (as a primary production) concentrations were
higher. The diversity, density and temporal distribution of rotifers
was supported by the eutrophic state of the reservoir, and showed
the strong relationship between water quality and rotifers.

CONCLUSION

Overall the trophic level of the Blylkgekmece Reservoir in terms
of rotifer fauna should be evaluated considering the richness of
species and the abundance of detected species (Bays and Cris-
man, 1983; Harman et al., 1995; Gonzélez et al., 2011). According
to the prevalence and dominance of the eutrophication indicator
K. cochlearis, the species richness of Brachionus and the Qg in-
dex it was obvious that the trophic status of Blylk¢ekmece Res-

ervoir was eutrophic. Moreover, CTSI values also supported the
rotifer fauna results and indicated the eutrophication. The rapid
change in the trophic level of the reservoir, which is described as
oligotrophic in 2006 by Aktan et al., suggests that an action plan
should be established in the Blylkcekmece Reservoir in terms of
the water quality and biodiversity.
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