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management of water supplies are therefore extremely important. Researches on

the investigation of the water quality properties of aquatic ecosystems are Received ~ :23.09.2020 E' E
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Province, Karapimar District and they are important habitats for birds and other ccepte U
species. In this study, some physical and inorganic parameters were examined in Published  :30.12.2021 E
Aci1 Lake and Meke Lake at July 2014, October 2014 and January 2015. During
the study, water samples were taken seasonally from the stations in the lakes.
Results were compared with water pollution control regulation (SKKY) and water
intended for human consumption standards (TS-266). According to Pearson * CORRESPONDING AUTHOR
Correlation Index (PCI) analysis, physical and inorganic parameters relationships
were determined. About the measurement results of the physical and inorganic
parameters, temperature values at July 2014 in two lakes, electrical conductivity
values for all measurements in two lakes, dissolved oxygen and oxygen saturation
values at July 2014 and October 2014 in Meke Lake and color values for all
measurements in Meke Lake exceeded the limit values specified in the
regulations, values other than these were found within the limit values of the
regulation. According to PCI results, physical and inorganic parameters showed
positive and negative correlation with each other in Aci Lake and Meke Lake.
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Ac1 Gol ve Meke Gélii’ niin (Konya / Tiirkiye) Su Kalitesi Ozellikleri

Oz: Canlilar yagsamlarm siirdiirmek i¢in suya ihtiyag duyarlar. Su kaynaklarmin kullanimi, korunmasi ve yénetimi bu nedenle son
derece onemlidir. Sucul ekosistemlerin, su kalitesi &zelliklerinin arastirilmasina yonelik ¢alismalar siklikla yapilmaktadir. Bu
calismanin amaci, Act G6l ve Meke Goélii'niin su kalitesi dzelliklerini belirlemektir. Goller Konya ili Karapinar Ilgesi'nde yer
almaktadir ayrica kuslar ve diger canlilar i¢in dnemli yasam alanlar1 durumundadirlar. Bu ¢alismada, Temmuz 2014, Ekim 2014 ve
Ocak 2015 tarihlerinde Act Gol ve Meke G6lii'nde bazi fiziksel ve inorganik parametreler incelenmistir. Calisma sirasinda gollerden
belirlenen istasyonlardan, mevsimsel olarak su drnekleri alinmistir. Sonuglar, Su Kirliligi Kontrol Yonetmeligi (SKKY) ve Insani
Tiiketim Amagli Sular Hakkinda Yonetmeligine gore (TS-266) karsilagtirilmistir. Pearson Correlation Index (PCI) analizine gore
fiziksel ve inorganik parametrelerin iliskileri belirlenmistir. iki golde belirlenen fiziksel ve inorganik parametrelerden sicaklik
degerlerinin Temmuz 2014 te iki golde, elektriksel iletkenlik degerlerinin iki gélde yapilan tiim 6lgiimlerde, ¢6ziinmiis oksijen ve
oksijen saturasyonu degerlerinin Temmuz 2014 ve Ekim 2014’ te Meke Golii’nde ve renk degerlerinin Meke Golii’nde yapilan tiim
Olgtimlerde yonetmeliklerde belirtilen smnir degerleri astigi belirlenmistir, diger degerler yonetmelik sinir degerleri igerisinde
bulunmugtur. PCI sonuglarma gére Act G6l ve Meke Golii'nde fiziksel ve inorganik parametreler birbirleriyle pozitif ve negatif
korelasyon gostermistir.

Anahtar kelimeler: Ac1 Gol, fiziksel parametreler, inorganik parametreler, Meke Golii, PCI

How to Cite
Asikkutlu B, Giimiis NE, Akkoz C. 2021. Water Quality Properties of Aci Lake and Meke Lake (Konya, Turkey). LimnoFish. 7(3): 260-270. doi:
10.17216/LimnoFish.799091
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density, environmental pollution has caused damage
to life resources and ecosystem. (Al Naggar et al.
2018). Water resources are damaged by the increase
in the use of fertilizers and pesticides as a result of
the increase in land used for agriculture (Zalidis et al.
2002; Kumar et al. 2019). Nowadays, water pollution
is a remarkable situation, because of this the effects
of agricultural practices on the quality of the water
bodies around them are an important issue (Evans et
al. 2019; Toyama et al. 2020). Heavy metal pollution
in waters is an important problem in developed and
developing countries. Heavy metals are non-
degradable elements that are added to aquatic
systems through natural or anthropogenic processes.
Anthropogenic resources are agriculture, industry
and household waste, and it is a fact that these
increase with the population. The presence of high
levels of heavy metals can cause dangerous
consequences for plants, animals and human
associated with aquatic ecosystems (Goher et al.
2019). Studies are carried out in aquatic ecosystems,
using statistical methods, to evaluate the
relationships between physico-chemical results
(Oztiirk and Akkoz 2014; Giimiis and Akkdz 2020;
Liu et al. 2020). Saline lakes around the world are
generally under threat and are critical habitat for
various migratory bird species. In addition, many
microorganisms have adapted to life in high salt
concentrations in these natural salt lakes. Most
waterbirds have the ability to use salt lakes positively
as nutrition. Changes in salinity rate can negatively
affect the ability of these creatures to use these areas.
However, there is little information about the
ecosystem function of these water bodies. It is an
important issue to examine the changes in these
ecosystems for such reasons (Oren 2016; Senner et
al. 2018).

Ac1 Lake, which is volcanic-based and a salty
water source, is an important habitat for birds and
other creatures (Akkoz 2017a). Meke Lake, which
came into existence as a result of the accumulation of
water in an inactive volcano crater, and which
includes various islets inside itself, has been added to
the RAMSAR pact about the international protection
of the aquatic places issue, at 21 June 2005 (Akkoz
2017b). This study aims to determine the physical
and inorganic parameters of the water samples taken
from the three stations of Aci1 Lake and two stations
of Meke Lake, that to evaluate the results obtained
from them according to certain criteria.

Materials and Methods

Properties of the Study Area

Ac1 Lake, which is our research area, is 108 km
north east of the regional capital, Konya and 8 km
north east of Karapinar, close to the Adana Highway.

The source of the lake is rain and groundwater
sources. Aci Lake water contains sulfur salts, giving
it a salty and bitter taste. Aci Lake is one of the
deepest lakes in the area, and is closest to Konya.
Meke Lake is located in Karapinar District at a
distance of 106 km from Konya Province. In rainy
times, the lake expands and in arid times the lake
narrows also the alluvial lake bottom comes to exist.
Meke Lake, which is volcanic-based and a salty water
source, is an important habitat for birds and other
creatures (Akkoz 2017b). In this study, some
physical and inorganic parameters were studied
between July 2014 and January 2015 in these lakes.

Sampling Stations

Study materials were taken from stations capable
of characterizing lakes for analysis. Satellite images
of Aci1 Lake and Meke Lake sampling stations are
given in Figure 1.

Sampling stations for Ac1 Lake;

Station 1: The station is located to the east of the
lake. Its ground is covered with mud. Station
coordinates; 37°42'42" N, 33°40"23" E.

Station 2: The station is located to the north of the
lake. Its ground is covered with mud. Station
coordinates; 37°43'05” N, 33°40'01" E.

Station 3: The station is located to the south west
of the lake. Its ground is covered with small stones.
Station coordinates; 37°42'40" N, 33°39'38" E.

Sampling stations for Meke Lake;

Station 1: The station is located to the north of the
lake. Its ground is covered with salt layer. Station
coordinates; 37°41'08” N, 33°38'44" E.

Station 2: The station is located east of the lake.
Its ground is covered with salt layer. Station
coordinates; 37°41'24" N, 33°38'18" E.

Determination of Water Quality

Water samples were taken in July 2014, October
2014 and January 2015 from 0-20 cm surface waters,
0-5 m from the coastal part of the specified stations.
Approximately 1 L samples from each station were
poured into glass bottles for the measurement of
physical and inorganic parameters and the bottles
were taken to the Ilaboratory immediately.
Temperature, pH, dissolved oxygen, oxygen
saturation and electrical conductivity (according to
20°C) parameters were instantly measured during
sampling. Analyses of inorganic parameters (Al, Co,
Cd, Cr, Cu, Fe, Mn, Ni, Pb, Se, Zn), were performed
with ICP-OES device in Selguk University Faculty of
Agriculture, Laboratory of Soil Science and Plant
Nutrition Laboratory.

Water samples that taken for the determination
of the water quality of lakes were also assessed
according to water pollution control regulation
(SKKY 2015) and water intended for human
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consumption standards (TS-266 2005). SPSS 21.0 and inorganic parameters. Pearson Correlation
statistics  package was used for the Index (PCI) was applied on this program (Oztiirk and
determination of the relationship between physical  Akko6z 2014).
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Figue 1. Satellite imageof Aci Lake and Meke Lake sampling stations (Google 2018)

Results
Table 1. Seasonal physical and inorganic parameter levels in Ac1 Lake
Season July 2014 October 2014 January 2015
Station 1 2 3 1 2 3 1 2 3
Temperature (°C) 26.2 26.7 26.5 15.7 15.8 15.8 4.6 4.4 4.6
pH 8.13 8.04 7.96 8.16 7.98 7.96 8.38 8.41 8.45
Conductivity 75000 74200 73900 74800 73800 73500 148700 144600 150200
(numhos/ cm)
D'Ssoz‘é]eg/ f_’;‘yge” 1089  10.14 8.06 7.89 7.9 7.9 8.38 8.41 8.45
Oxygen Saturation (%)  153.1 145.6 112.7 89.2 89.1 89.1 1105 112.1 114.4
Color (Pt-Co) 14 19 15 9 7 6 15 20 11
Al (ng/ L) BDL BDL BDL BDL BDL BDL BDL BDL BDL
Co (ng/ L) 0.001683 BDL 0.000341 0.001928 0.002387 0.002159 0.002622 0.002239 0.002088
Cd (pg/ L) 0.000252 0.000097 0.000084 0.001091 0.000643 0.000967 0.000753 0.000447 0.000275
Cr (ng/ L) BDL BDL BDL 0.000342 BDL BDL BDL 0BDL BDL
Cu (pg/ L) BDL BDL BDL BDL BDL BDL BDL BDL BDL
Fe (ng/ L) 0.032843 0.032453 0.032942 BDL BDL BDL BDL BDL BDL
Mn (pg/ L) BDL BDL BDL 0.007828 0.007619 0.007764 0.007375 0.033139 0.008139
Ni (ng/ L) BDL BDL 0.001807 0.001662 0.001602 0.000041 0.000607 BDL BDL
Pb (ng/ L) BDL BDL BDL BDL BDL BDL BDL BDL BDL
Se (ng/ L) 0.001918 BDL BDL BDL 0.002417 BDL BDL BDL BDL
Zn (pg/ L) 0.034461 0.034276 0.035271 0.083559 0.062024 0.038633 0.011313 BDL 0.005277

*BDL: below detection limit.
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Values for each seasonal measurement of the
parameters belonging to some physical and inorganic
analyses seasonally performed from July 2014 to
January 2015 with surface water samples taken from
the coastal area of Aci Lake are given in Table 1 and

Meke Lake are given in Table 2. Physical and
inorganic parameters of Act Lake and Meke Lake
waters were determined and the qualities were
evaluated according to the regulations of SKKY and
TS-266.

Table 2. Seasonal physical and inorganic parameter levels in Meke Lake

Season July 2014 October 2014 January 2015
Station 1 2 1 2 1 2
Temperature (°C) 35.1 35.4 21 21 7 7.2

pH 6.58 6.61 6.61 6.74 8.14 8.25
Conductivity

(umhos/ cm) 108700 111800 114100 115500 71500 73700
Dissolved Oxygen

(mg/ L) 1.02 1.05 1.63 1.7 5.61 5.73
Oxygen Saturation (%) 16.5 171 23.2 22 50.3 52.8
Color (Pt-Co) 314 386 151 168 22 26

Al (ng/ L) BDL BDL BDL BDL BDL BDL

Co (ng/ L) BDL BDL 0.003893  0.004036  0.002613  0.001208
Cd (ug/ L) 0.001025 0.001071 0.000718 0.001298 0.002222  0.000558
Cr (ug/ L) BDL BDL BDL BDL BDL BDL

Cu (ng/ L) BDL BDL BDL BDL BDL 0.006687
Fe (ng/ L) 0.046981 0.048661 BDL BDL BDL BDL

Mn (ug/ L) BDL BDL 0.045101  0.05565 0.008695  0.008706
Ni (pg/ L) BDL 0.004889  0.003195 0.0056 0.003476  BDL

Pb (ng/ L) BDL BDL BDL 0.000055 BDL BDL

Se (nug/ L) 0.058341 0.065265 BDL BDL 0.033695 BDL

Zn (pg/ L) 0.048105 0.049223 0.106243  0.095935 0.011437 0.003114
Relations between parameters determined in  between parameters determined in Meke Lake
Act  Lake water and Pearson correlation  water and Pearson correlation coefficients given in

coefficients given in the Table 3 and relations

the Table 4.
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Table 3. Relations between parameters determined in Aci1 Lake water and Pearson correlation coefficients

. Dissolved Oxygen X
Temperature pH Conductivity . Color Co Cd Cr Fe Mn Ni Se Zn
oxygen saturation
Temperature 1
pH 0317 1
Conductivity -0.810 -0.299 1
Dissolved oxygen 0.047 0.933(**) -0.623 1
Oxygen
] -0.444 0.991(**) -0.166 0.875(%) 1
saturation
Color 0.327 0.792 -0.819(*) 0.959(**) 0.702 1
Co -0.009 -0.946(**) 0.593 -0.999(**) -0.892(%) -0.948(**) 1
cd -0.991(**) 0.190 0.880(*) -0.177 0.322 -0.448 0.140 1
cr -0.997(**) 0.317 0.810 -0.047 0.444 -0.327 0.009 0.991(**) 1
Fe 0.553 -0.966(**) 0.041 -0.807 -0.992(**) -0.607 0.828(*) -0.439 -0.553 1
Mn 0.761 -0.856(*) -0.237 -0.612 -0.919(**) -0.363 0.641 -0.670 -0.761 0.961(**) 1
Ni -0.817(*) -0.287 0.998(**) -0.614 -0.154 -0.812(*) 0.583 0.886(*) 0.817(*) 0.028 -0.249 1
Se 0322 0.996(**) -0.294 0.931(**) 0.991(**) 0.789 -0.944(*) 0.195 0.322 -0.967(**%) -0.859(%) -0.282 1
Zn -0.854(*) 0.764 0.387 0.480 0.845(*) 0.212 -0.512 0.779 0.854(*) -0.906(*) -0.987(**) 0.399 0.768 1
* Correlation is significant at the 0.05 level (2-tailed), ** Correlation is significant at the 0.01 level (2-tailed)
Table 4. Relations between parameters determined in Meke Lake water and Pearson correlation coefficients
Temperature pH Conductivity Dissolved oxygen Oxyge_n Color Co Cd Fe Mn Ni Se Zn
saturation
Temperature 1
pH -0.882(%) 1
Conductivity 0.807 -0.983(**) 1
Dissolved oxygen -0.919(**) 0.995(**) -0.972(**) 1
Oxygen saturation -0.929(**) 0.991(**) -0.963(**) 0.999(**) 1
Color 0.985(**) -0.822(*) 0.750 -0.868(*) -0.880(*) 1
Co -0.474 0.014 0.108 0.098 0.119 -0.542 1
Cd -0.263 0.293 -0.341 0.299 0.260 -0.230 0.189 1
Fe -0.542 0.664 -0.602 0.640 0.661 -0.501 -0.201 -0.492 1
Mn 0.870(*) -0.536 0.413 -0.604 -0.628 0.902(*) -0.829(*) -0.132 -0.316 1
Ni -0.167 -0.301 0.442 -0.230 -0.204 -0.246 0.909(*) -0.097 -0.221 -0.627 1
Se 0.131 -0.343 0.420 -0.317 -0.324 0.189 0.482 0.401 -0.587 -0.121 0.510 1
zZn -0.005 -0.252 0.384 -0.237 -0.244 -0.032 0.557 0.124 -0.200 -0.316 0.725 0.562 1

* Correlation is significant at the 0.05 level (2-tailed), ** Correlation is significant at the 0.01 level (2-tailed)
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Discussion

Extreme thermal regime changes in water bodies
can alter biodiversity and ecological processes in the
basin (Jiang et al. 2018). Temperature affects the
chemical, physical and biological activities of water
and changes the concentration of many factors.
Metabolism, viscosity and respiratory rate of
organisms in the water increases with temperature
(Atic1 2004). In our study, the average values for
temperature measurements in Aci Lake were, 35.25
°C in July 2014, 21 °C in October 2014 and 7.1 °C in
January 2015. The average values for temperature
measurements in Meke Lake were, 26.5 °C at July
2014, 15.8 °C at October 2014 and 4.5 °C at January
2015. Temperature was determined in second class
quality at July 2014, in first class quality at October
2014 and January 2015 according to SKKY for Act
Lake. Temperature was determined in fourth class
quality at July 2014, in first class quality at October
2014 and January 2015 according to SKKY for Meke
Lake. In the study carried out in Saraydiizii Dam
Lake, the water temperature was determined in the
range of 1.8-21.7 °C in water samples taken for a year
(Kiikrer and Mutlu 2019). In our study, it has been
determined that the results except the values obtained
from Meke Lake in July 2014 are similar to this
study.

The pH in water is closely related to the amount
of photosynthesis in the lake and the hydrogeological
structure of the lake (Garg et al. 2010). The pH
significance of the presence of metals in water and
their release from sediment is well known (Kamzati
et al. 2020). pH has potential importance in affecting
global biogeochemical cycles for multiple elements
(Stiieken et al. 2019). In our study, the average values
for pH measurements in Aci Lake were obtained as,
8.04 at July 2014, 8.03 at October 2014 and 8.41 at
January 2015. The average values for pH
measurements in Meke Lake were obtained as, 6.6 at
July 2014, 6.68 at October 2014 and 8.2 at January
2015. pH was determined in first class quality in all
measurements according to SKKY and was
determined within the limit values according to TS-
266 for both Ac1 Lake and Meke Lake. In the study
conducted in Kovada Lake, pH values were
determined between 6.98-10.2 (Ci¢ek and Yamug
2017). Considering the average values, similar results
were obtained in our study.

The conductivity value varies depending on the
water temperature and the amount of dissolved
material.  Electrical ~ conductivity  increases
accordingly with the increase of salinity in water
(Geetha and Gouthami 2017; Mutlu et al. 2017). In
our study, the average values for electrical
conductivity measurements in Aci1 Lake were, 74367
umhos/ cm at July 2014, 74033 pmhos/ cm at

October 2014 and 147833 pmhos/ cm at January
2015. The average values for electrical conductivity
measurements in Meke Lake were, 110250 umhos/
cm at July 2014, 114800 pmhos/ cm at October 2014
and 72600 pumhos/ cm at January 2015. Electrical
conductivity was determined in fourth class quality
in all measurements according to SKKY'. Electrical
conductivity values were exceed the limit value in all
measurements according to TS-266 for both Aci
Lake and Meke Lake. Electrical conductivity was
measured in the range of 230-860 pS/ cm in the study
conducted in Isik Lake (Aksever and Biiyiiksahin
2017). The obtained values in our study were found
to be quite high compared to this study.

As a regulator of the metabolic events in water
and an indicator of the condition of water, oxygen is
the most significant chemical matter available in
natural waters (Tanyolag¢ 2009). Dissolved oxygen is
an important water quality parameter that indicates
the oxygen reserve in water. The survival of most
aquatic organisms depends on dissolved oxygen
(Akankali et al. 2017). In a sunny day, in a water
ecosystem that is free of winds and rich in nutrients,
oxygen saturation can be measured as 200 % or more
as a result of the intense photosynthesis (Lampert and
Sommer 2007). In our study, the average values for
dissolved oxygen measurements in Aci Lake were,
9.7 mg/ L at July 2014, 7.9 mg/ L at October 2014
and 8.41 mg/ L at January 2015. The average values
for dissolved oxygen measurements in Meke Lake
were, 1.04 mg/ L at July 2014, 1.67 mg/ L at October
2014 and 5.67 mg/ L at January 2015. Dissolved
oxygen and oxygen saturation values were found in
first class quality at July 2014 and January 2015,
second class quality at October 2014 according to
SKKY for Aci Lake. Dissolved oxygen and oxygen
saturation values were found in fourth class quality at
July and October 2014 and third class quality at
January 2015 according to SKKY for Meke Lake.
Kiikrer and Mutlu (2019) reported that dissolved
oxygen values was detected in the range of 10.26-
14.58 mg/ L in water samples taken for a year from
Saraydiizii Dam Lake. The values obtained in our
study were found to be lower than this study.

Color may be due to natural metallic ions, humus,
peat materials, algae, weeds or industrial wastes
(Giiler and Cobanoglu 1997). In our study, the
average values for color measurements in Aci Lake
were, 16 Pt-Co at July 2014, 7.3 Pt-Co at October
2014 and 15.3 Pt-Co at January 2015. The average
values for color measurements in Meke Lake were,
350 Pt-Co in July 2014, 159.5 Pt-Co in October 2014
and 24 Pt-Co in January 2015. Color values were
found in second class quality in all measurements
according to SKKY, also color values were under the
limit value in all measurements according to TS-266
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for Aci Lake. Color values were found in fourth class
quality at July 2014, third class quality at October
2014, second class quality at January 2015 according
to SKKY, measurements were exceed the limit value
in all measurements according to TS-266 for Meke
Lake. In the study conducted about some water
sources in the west of Turkey, color values were
determined in the 1-39 Pt-Co range (Ozcelik 2016).
In our study, some of the measurements made
especially in Meke Lake were found to be much
higher than this study.

The chemistry, biological availability, and
toxicity of Aluminum (Al) in the aquatic
environment are complicated, as well as affected by
a wide range of water quality characteristics such as
pH, hardness and dissolved organic carbon (Cardwell
et al. 2018). Aluminum values were found below the
detection limits. Aluminum, was determined in first
class quality in all measurements according to SKKY
and was determined under the limit values according
to TS-266 for both Aci Lake and Meke Lake.
Aluminum was measured in the range of 2-77 pug/ L
in the study conducted in Isik Lake (Aksever and
Biiyiiksahin 2017).

Cobalt (Co) is an essential element for human
health. Overexposure has been shown to cause
adverse health effects (Leyssens et al. 2017; Chen et
al. 2020). Due to their long stay in nature, trace
metals, including Cobalt, remain among the most
studied environmental pollutants. Anthropogenic
pollution of the environment by Cobalt is mainly due
to mining and industrial activities (Collins and
Kinsela 2010). In our study, the average values for
cobalt measurements in Aci Lake were, 0.0007 pg/ L
at July 2014, 0.0022 pg/ L at October 2014 and
0.0023 pg/ L at January 2015. The average values for
cobalt measurements in Meke Lake were, 0.0039 ng/
L at October 2014 and 0.0019 pg/ L at January 2015.
Cobalt values, were found in first class quality in all
measurements according to SKKY for both Ac1 Lake
and Meke Lake. In the study conducted in Kayalikdy
Reservoir, cobalt was found to be 0.186 = 0.09 ug/ L
on average (Giiher and Oterler 2020). The results we
obtained in our study were found to be lower than this
study.

Cadmium (Cd) has low permissible limits. It is a
highly toxic heavy metal and has the potential to
cause adverse health effects (Wu et al. 2016; Halwani
et al. 2020). In our study, the average values for
cadmium measurements in Aci1 Lake were, 0.0001
ug/ L at July 2014, 0.0009 pg/ L at October 2014 and
0.0005 ug/ L at January 2015. The average values for
cadmium measurements in Meke Lake were, 0.001
pg/ L at July 2014, 0.001 pg/ L at October 2014 and
0.001 pg/ L at January 2015. Cadmium, was
determined in first class quality in all measurements

according to SKKY and was determined under the
limit values according to TS-266 for both Aci Lake
and Meke Lake. Cadmium was measured in the range
0f 0.05-0.18 pg/ L in the study conducted in Isik Lake
(Aksever and Biiyiiksahin 2017). When compared
with the values obtained in our study, they found
higher values than our results.

Chromium (Cr) is considered to be one of the
toxic heavy metals and its entry into water bodies is
known to cause various disease effects (Sai Bhavya
et al. 2019). In our study, chromium was detected as
0.0003 pg/ L in the first station only at October 2014
in Acit Lake. Chromium has not been detected in
Meke Lake. Chromium, was determined in first class
quality in all measurements according to SKKY and
was determined under the limit values according to
TS-266 for both Aci Lake and Meke Lake. In the
study conducted in Kayalikdy Reservoir, chromium
was detected as an average of 2.786 + 3.00 pg/ L
(Giiher and Oterler 2020).

Copper (Cu) containing pesticides are widely
used in agriculture to control certain diseases. The
release of copper in large quantities to water and soil
can have long-term detrimental consequences for the
environment, organisms and ecosystem health (Kirk
and Andreescu 2019). Copper was not detected in
Ac1 Lake in our study. In Meke Lake, Copper was
detected as 0.007 pg/ L at the second station only at
January 2015. Copper values, were found in first
class quality in all measurements according to SKKY
and were found under the limit values according to
TS-266 for both Aci Lake and Meke Lake. Copper
was measured in the range of 0.50-4.50 ug/ L in the
study conducted in Istk Lake (Aksever and
Biiyiiksahin 2017).

Iron (Fe) overload can cause major health
problems such as liver cancer, liver cirrhosis,
diabetes, infertility, heart and central nervous system
diseases. The presence of high iron concentrations
can affect the color, smell and taste of the water
(Kumar et al. 2017). In our study, an average of
0.0327 pg/ L was obtained at July 2014 for Aci1 Lake
for iron measurements. In our study, an average of
0.0478 pg/ L was obtained for Meke Lake for iron
measurements at July 2014. Iron, was determined in
first class quality in all measurements according to
SKKY and was determined under the limit values
according to TS-266 for both Acit Lake and Meke
Lake. In the study conducted in Kayalikdy Reservoir,
the average iron was found to be 0.142 + 0.09 mg/ L
(Giiher and Oterler 2020). The values we obtained in
our study were found to be lower than this study.

Manganese (Mn) is an essential trace element
found naturally in the environment. It is required as a
cofactor for many enzymes and is important in many
physiological processes. It supports development,
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growth and neuronal function. However,
overexposure to Manganese may contribute to
neurotoxicity and the development of Alzheimer's
disease and Parkinson's disease (Martins et al. 2019).
In our study, the average values for manganese
measurements in Act Lake were, 0.0078 pg/ L at
October 2014 and 0.0162 ug/ L at January 2015. The
average values for manganese measurements in
Meke Lake were, 0.05 pg/ L at October 2014 and
0.009 pg/ L at January 2015. Manganese values, were
determined in first class quality in all measurements
according to SKKY, were determined under the limit
values according to TS-266 for both Aci Lake and
Meke Lake. Manganese was measured in the range of
0.12-70.35 pg/ L in the study conducted in Isik Lake
(Aksever and Biiyiilksahin 2017). The values
we obtained in our study were found to be lower
than this study.

Management of Nickel (Ni) contaminated soil
and water is an important current environmental
issue. The use of metal complexes in industry,
agriculture and homes is one of the main causes of
environmental pollution with nickel. Nickel is
classified as an environmental pollutant and has toxic
effects on plants, humans and food (Rathor et al.
2017). In our study, the average values for nickel
measurements in Aci Lake were, 0.0006 pg/ L at July
2014, 0.001 pg/ L at October 2014 and 0.0002 pg/ L
at January 2015. The average values for nickel
measurements in Meke Lake were, 0.002 pg/ L at
July 2014, 0.004 ug/ L at October 2014 and 0.002 pg/
L at January 2015. Nickel values, were determined in
first class quality in all measurements according to
SKKY, were determined under the limit values in all
measurement according to TS-266 for both Aci Lake
and Meke Lake. In the study carried out in Saraydiizi
Dam Lake, nickel was found to be 1.6 mg/ L on
average in water samples taken during a year (Kiikrer
and Mutlu 2019). The values we obtained in our
study were found to be lower than this study.

Lead (Pb) can enter water sources through
installations containing lead. The effect of lead on
neurodevelopmental effects in children, even at low
doses, is well known (Levallois et al. 2018). In our
study, the lead was not detected for Aci Lake.
0.000055 pg/ L lead was measured for the Meke Lake
in October 2014 at the second station. Lead values,
were found in first class quality in all measurements
according to SKKY and were found under the limit
values according to TS-266 for both Aci1 Lake and
Meke Lake. In the study conducted in Kayalikdy
Reservoir, the average lead was determined as 0.873
+ 0.73 pg/ L (Giiher and Oterler 2020). The values
we obtained in our study were found to be lower than
this study.

Recent studies have shown that Selenium (Se)
exhibits toxicity at high concentrations. In the study,
it was stated that Selenium and Selenium
nanoparticles in higher concentrations caused
significant harmful changes in the histopathology,
cellular and metabolic activities of Pangasius
hypophthalmus fish species (Kumar et al. 2018).
In our study, for selenium measurements, 0.0019 pg/
L was obtained for Aci Lake at the first station in July
2014 and 0.0024 pg/ L at the second station in
October 2014. In our study, for selenium
measurements, the average values for Meke Lake
were obtained as 0.061 pg/ L in July 2014 and
0.016 pg/ L in January 2015. Selenium values, were
found in first class quality in all measurements
according to SKKY and were found under the limit
values according to TS-266 for both Aci Lake and
Meke Lake. In the study conducted in Kayalikoy
Reservoir, the average selenium was determined to
be 7.046 + 5.56 pg/ L (Giiher and Oterler 2020). The
values we obtained in our study were found to be
lower than this study.

Zinc (Zn) is known as the essential element for
the survival of human life. The excessive discharge
of zinc into water and soil causes water pollution and
causes serious health problems such as septicemia,
meningitis, iron deficiency anemia (Li et al. 2018). In
our study, the average values for zinc measurements
in Ac1 Lake were, 0.0346 pg/ L at July 2014, 0.0614
pg/ L at October 2014 and 0.0055 pg/ L at January
2015. The average values for zinc measurements in
Meke Lake were, 0.048 pg/ L in July 2014, 0.101 pg/
L in October 2014 and 0.007 pg/ L in January 2015.
Zinc, were found in first class quality in all
measurements according to SKKY for both Aci Lake
and Meke Lake. Zinc was measured in the range of
0.50-13.30 pg/ L in the study carried out in Isik Lake
(Aksever and Biiyliksahin 2017). The values we
obtained in our study were found to be lower than this
study.

According to PCI Table 3, relations between
parameters at 0.05 significance level that,
temperature correlated negative with nickel and zinc.
pH correlated negative  with  manganese.
Conductivity correlated positive with cadmium and
negative with color. Dissolved oxygen correlated
positive with oxygen saturation. Oxygen saturation
correlated positive with zinc, negative cobalt. Color
correlated negative with nickel. Cobalt correlated
positive with iron. Cadmium correlated positive with
nickel. Chrome correlated positive with nickel and
zinc. Iron correlated negative with zinc. Manganese
correlated positively with selenium. Relations
between parameters at 0.01 significance level that,
temperature correlated negative with cadmium and
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chrome. pH correlated positive with dissolved
oxygen, oxygen saturation and selenium, negative
with cobalt and iron. Conductivity correlated positive
with nickel. Dissolved oxygen correlated positive
with color and selenium, negative with cobalt.
Oxygen saturation correlated positive with selenium,
negative with iron and manganese. Color correlated
negative with cobalt. Cobalt correlated negative with
selenium. Cadmium correlated positive with
chromium. Iron correlated positive with manganese,
negative with selenium. Manganese correlated
negative with zinc.

According to PCI Table 4, relations between
parameters at 0.05 significance level that,
temperature correlated positive with Mn and negative
with pH. pH correlated negative with color.
Dissolved Oxygen correlated negative with color.
Oxygen saturation correlated negative with color.
Color correlated positive with manganese. Cobalt
correlated positive with nickel and negative with
manganese. Relations between parameters at 0.01
significance level that, temperature correlated
positive with color, negative with dissolved oxygen
and oxygen saturation. pH correlated positive with
dissolved oxygen and oxygen saturation, negative
with conductivity. Conductivity correlated negative
with dissolved oxygen and oxygen saturation.
Dissolved oxygen correlated positive with oxygen
saturation.

As a results of our study, due to the salinity, some
physical parameters results differ from the regulation
values. According to Pearson Correlation Index,
physical and inorganic parameters showed positive
and negative correlation with each other in Aci1 Lake
and Meke Lake. Some of the measurement results of
the physical and inorganic parameters determined in
Ac1 Lake and Meke Lake, temperature, electrical
conductivity, dissolved oxygen and color, exceeded
the values specified in the regulations, values other
than these were found within the limit values of the
regulation. Because of high amount of salt was
observed in the water, it can be said that, lakes water
can not be used for human consumption and the high
level of physical parameters detected in lakes water
depends on the environmental characteristics of the
area where the lakes is located.
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