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ABSTRACT
This paper aims to identify the benthic macroinvertebrate fauna and some physicochemical char-
acteristics of Kanak Dam Lake located in Şarkışla, Sivas. For this, water and sediment samples were 
taken from 4 stations of the lake between August 2016 to July 2017 at monthly intervals, and a 
detailed physicochemical analysis was carried out on these samples. While the identification of 
benthic macroinvertebrates was made to the lowest possible taxa (species, genus or families), 
some physicochemical characteristics of the lake water such as temperature, pH, electrical conduc-
tivity, dissolved oxygen, SO4, PO4, NO3-N, NO2-N, Mg, Ca, total hardness, salinity and Cl levels 
were determined using various titrimetric and spectrophotometric methods. As a result, a total of 
30 taxa were identified and were classified as Oligochaeta, Chironomidae, Gastropoda and other 
Insecta (Ephemeroptera, Trichoptera, Hemiptera (adult), Odonata, Plecoptera and larval Coleop-
tera). All the identified taxa were determined as the first records for the lake. While the tempera-
ture, pH, electrical conductivity, dissolved oxygen, chloride and sulfate levels were found to have 
the first class quality according to Turkey’s water control regulations the NO3-N and NO2-N levels 
in the lake were found to have the second and third class water quality, respectively. The total hard-
ness of the lake water was found to be at lighthard water quality The Shannon Weiner diversity in-
dex for macrobenthic fauna of the dam lake was found to be 0.64 on average. The sampling sta-
tions and months were evaluated also statistically by using the Bray-Curtis Cluster Index in terms of 
the distribution of the benthic macroinvertebrates and physicochemical parameters. 
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INTRODUCTION

Dams are structures that have been built for wa-
ter irrigation of agricultural land to meet the 
water needs of mankind. Today’s modern dams 
have strategic importance since they play major 
roles in energy production in developing coun-
tries. They also have significant influence in ag-
ricultural activities. The Kanak Dam located on 
the Kanak stream in the town of Şarkışla of Sivas 
province was built with the intention to solve 
the drinking and potable water problem of the 
towns of Şarkışla, Gürçayır and Cemel as well as 
for flood prevention and irrigation of the agri-
cultural land in the area. Standing at 37.5 me-

ters high, the Kanak Dam has a surface level of 
1.84 square kilometers and an irrigation area of 
2270 ha; the core of the dam was made of a 
mixture of clay, gravel and core sand (DSİ, 
2016). There have been many studies on the 
dam lakes in Turkey; Kırgız (1988), Ahıska, 
(1999), Çamur-Elipek (2003); Balık et al., (2004); 
Taşdemir & Ustaoğlu (2005); Yıldız & Balık 
(2006); Arslan et al., (2007); Yıldız et al., (2008); 
Ersan et al., 2009; Taşdemir et al., (2010); Fındık 
& Göksu (2012); Özbek et al., (2016). There are a 
few studies on the dam lakes in the region; Dir-
ican (2008); Mutlu et al., (2014); Dirican (2015); 
Yıldız & Karakuş (2018).
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There has been no study on the macrobenthic invertebrate 
fauna and physicochemical parameters of the Kanak Dam 
Lake thus far. The aim of this study is to identify the benthic 
macroinvertebrate fauna and physicochemical characteristics 
of the Kanak Dam Lake. This study further aimed to contribute 
to the taxonomical and environmental studies performed in 
Turkish dam lakes.

MATERIALS AND METHODS

The study area is located 10 km southeast of the city center of 
Şarkışla, within the area surrounded by Cemel, Döllük, Konakyazı 
and Samankaya villages. The water and sediment sample-taking 
took place at four different stations between August 2016 and 
July 2017 at monthly intervals. The location of the Kanak Dam 
Lake and the sampling stations are presented in Figure 1. 

Station 1 is located just behind the dam. Station 2 is located in 
a narrow channel area of the lake and has rich vegetation. Sta-
tion 3 is part of the lake before joining the Kanak stream. Sta-
tion 4 is located where the stream meets the lake and has rich 
vegetation, being the shallowest part of the lake. Water tem-
perature (using a basic thermometer), electrical conductivity 
(using a conductivity meter) and pH level (using a pH meter) 
were measured in the field. In order to measure and analyze the 
other parameters, water samples were taken using the Ruttner 
sampler. The samples were then transported to the laboratory 
in 2 liter dark colored bottles.The analyses were carried out us-
ing classical titrimetric and spectrophotometric methods pro-
posed by Egemen & Sunlu (1999). The water quality of the sam-
ples were determined according to the Surface Water Control 
Regulation for inland waters in Turkey (Anonymous, 2016). Ben-
thic macroinvertebrate samples were taken from each station 
twice by using an Ekman Birge grab (15 x 15 cm) and washed 
with mesh sieves of 1.19 mm, 0.595 mm, and 0.297 mm. All ob-
tained organisms were immediately fixed in 4% formaldehyde 
in the field and then transferred to 70% ethanol. The benthic 
macroinvertebrate samples were identified to the lowest possi-
ble taxon (species, genus or families) under a stereomicroscope 
in the laboratory. Brinkhurst (1971,1978), Brinkhurst & Jamieson 
(1971), Brinkhurst & Wetzel (1984), Kathman & Brinkhurst (1998), 
Milligan & Michael (1997), Sperber (1948, 1950), Timm (1999) 

and Wetzel et al., (2000) were used as a guideline for identifying 
Oligochaeta specimens. Oliver et al., (1978), Saether (1980), 
Cranston (1982), Pinder & Reiss (1983), Fittakau & Roback (1983) 
were used for identification of larval Chironomids. McDonald et 
al., (1991) and Merritt & Kenneth, (1984) were used for identify-
ing the other insecta specimens. The number of individuals per 
m2 and their densities as (%) of the taxa were also evaluated. All 
the physicochemical data obtained were transformed by using 
statistical techniques on LogBase10 in Microsoft Office Excel 
2003 and SPSS 9.0 for Windows (Krebs, 1999). The Bray Curtis 
Cluster analysis in the programme BioDiversity Pro 2.0 was 
used to determine the similarities of the sampling stations and 
months to evaluate the distribution of the benthic macroinver-
tebrate species and the physicochemical features (McAleece et 
al., 1997). The Shannon-Wiener Index was used to evaluate the 
species diversity of the dam lake (Krebs, 1999). 

RESULTS AND DISCUSSION 

In the study period, a total of 30 taxa consisting of 1,295 individ-
uals per m2 on average were determined. The identified speci-
mens were grouped as “Oligochaeta”, “Chironomidae”, “Gas-
tropoda” and “Other Insecta”. A total of 5 species were identi-
fied, belonging to Oligochaeta (composed of 408 ind./m2), 15 
taxa belonging to Chironomidae, (composed of 127 ind./m2), be-
longing to Gastropoda (composed of 3 ind./m2) and 9 taxa be-
longing to Other Insecta (composed of 757 ind./m2) (Table 1). It 
was concluded that Other Insecta make up the largest propor-
tion of the lake’s benthic macroinvertebrate fauna, accounting 
for 58.47% of the fauna. Other Insecta was followed by Oligoche-
ta, Chironomidae, Gastropoda accounting for 31.50%, 9.80%, 
and 0.23% abundance, respectively (Table 1). The most taxa were 
identified at station 4 with 23 taxa. This was followed by station 2, 
station 3 and station 1 with 12, 9 and 8 taxa, respectively (Table 
2). All the identified taxa were the first recorded for the Kanak 
Dam Lake. Oligochaeta and Chironomidae species are one of 
the most important freshwater species and are important food 
resources for some benthic macroinvertebrates and fishes 
(Brinkhurst & Jamieson, 1971). Numerous studies have shown a 
correlation between the population of Chironomidae and the 
number of diverse species of Oligochaeta, and this correlation 
was observed to be negative (Darby, 1962; Ponyı, 1983). In these 
studies, Oligochaeta was found to be the dominant group when 
larval Chironomids were found at a low density. This result is con-
sistent with the findings of the studies that have been conducted 
at various dam lakes in Turkey so far. In a study conducted by 
Kırgız (1988), it was reported that Oligochaeta had an abundance 
level of 18.16% while Chironomidae had 77.27% in Seyhan Dam 
Lake of the Adana Province of Turkey. In another study conduct-
ed at Lake Terkos in the Istanbul province, a contrasting result 
was reported, that Oligochaeta was the dominant group in the 
lake (82% Oligochaeta, 10% Chironomidae and 8% other groups) 
Çamur-Elipek (2003). Further, in a study by Balık et al. (2004), Chi-
ronomidae was found as the dominant group with a 86.50% 
abundance, while Oligochaeta was found to have a 8.72% abun-
dance in Buldan Reservoir of the Denizli province. In the Kemer 
Dam Lake of the Aydın Province, Oligochaeta was found to be 
the dominant group with 10 taxa while Chironomidae was found 

Figure 1. The location of Kanak Dam Lake and the sampling 
stations. 
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Table 1. Monthly distribution of benthic macroinvertebrates (ind/m2)in Kanak Dam Lake.

Aug. Sep. Octo. Nov. Dec. Jan. Feb. March Apr. May June July Ave. %

Oligochaeta
Dero digidata 1569 817 1273 534 0 11 0 0 0 22 6 17 354 27.3
Limnodrilus 
hoffmeisteri 0 0 0 289 0 0 0 0 6 0 17 17 27 2.09

Chaetogaster 
diaphanus 0 0 37 14 0 0 0 0 0 0 50 36 11 0.85

Tubifex tubifex 0 0 0 95 0 6 0 0 0 0 34 22 13 1.0
Stylaria 
lacustris 0 0 15 0 0 0 0 0 0 0 0 15 3 0.23

Total 
Oligochaeta 

1569 817 1325 932 0 11 0 0 0 22 107 107 408 31.50

Number of 
taxa 1 1 3 4 0 2 0 0 1 2 4 7

Chironomidae
Tanytarsus 
gregarilus 0 6 112 0 0 0 0 0 0 0 28 28 15 1.16

Tanytarsus 
brundini 6 0 0 22 0 67 0 100 72 0 11 17 25 1.93

Tanypus 
punctupennis 11 0 6 0 0 0 0 0 0 0 50 17 7 0.54

Micropsectra 
praecox 0 0 0 0 0 11 0 0 0 0 17 6 3 0.23

Micropsectra 
radialis 0 0 0 0 0 0 0 0 6 0 39 0 4 0.30

Orthocladius 
thienemanni 0 0 0 0 0 195 0 0 33 0 0 0 19 1.46

Stictochiro
nomus sp.

0 0 0 0 0 0 0 0 92 0 0 0 8 0.62

Stictochirono-
mus sticticus 0 0 0 0 0 0 0 0 45 0 11 0 5 0.39

Chironomus 
rparius 0 0 0 0 0 0 0 0 6 0 17 0 2 0.15

Chironomus 
plumosus 0 0 0 0 0 0 0 0 17 0 17 0 3 0.23

Procladius sp. 6 6 28 0 0 0 0 0 6 6 133 33 18 1.39
Pottashia 
gaedii 0 0 0 0 0 39 0 0 0 0 0 0 3 0.23

Cricotopus 
bicinctus 0 0 0 0 0 17 0 39 0 0 0 0 5 0.39

Cricotopus 
intersectus 0 0 0 0 0 0 0 0 6 0 39 11 5 0.39

Halocladius 
varians 0 0 0 0 0 0 0 0 6 0 45 11 5 0.39

Total 
Chironomidae

23 12 146 22 0 329 0 139 289 0 407 123 127 9.80

Number of 
taxa 3 2 3 1 0 5 0 2 10 1 11 7

Gastropoda 0 0 11 0 0 0 0 0 0 0 17 11 3 0.23
Total 
Gastropoda

0 0 0 0 0 0 0 0 0 0 17 11 3

Number of 
taxa 0 0 1 0 0 0 0 0 0 0 1 1
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to have only 2 taxa (Yıldız et al., 2008). In this study, Dero digida-
ta, belonging to Oligochaeta, was found to have the highest 
abundance level at all the sample-taking stations (86.76%) while 
Stylaria lacustris was found to have the lowest abundance level 
(0.74%). Dero digitata is known to be a cosmopolitan species and 
prefers a sandy-muddy substrate. In a study conducted in the 
Lakes Region, Yıldız & Balık (2006) reported that Dero digitata 
were the most dominant organisms in the region and the second 
most dominant organism in the Topçam Dam Lake. It is possible 
to state that Dero digitata mostly prefers to live in human-made 
environments (Taşdemir et al., 2009). Our findings support the 
scientific literature surrounding these claims.

In this study, it was observed that Procladius (Holotanypus) sp., be-
longing to Chironomidae, had the highest abundance out of all 

the sampling stations with an abundance level of 14.18%, while 
Stictochironomus stictus was found to have the lowest abundance 
with an abundance level of 1.57%. Procladius (Holotanypus) sp. 
prefers muddy substrates in stagnant or slow flowing water bod-
ies, especially in pools and small lakes (Rosenberg & Resh, 1993; 
Armitage et al., 1995). The species has been identified in previous 
studies conducted at various dam lakes (Çamur Elipek 2003; Balık 
et al., 2004; Arslan et al., 2007; Yıldız et al., 2008; Taşdemir et al., 
2010; Özbek et al., 2016). Chironomidae (e.g. Chironomus plumo-
sus) is a common freshwater species, often regarded as an indica-
tor of organic pollution (Brinkhurst & Jamieson, 1971) In this study, 
it was found that C. plumosus have a low abundance level (2.36%). 

In this study Gastropoda was found to be present at only station 
2 (Table 2). It has been reported that the species of Gastropoda 

Table 1. (continued).

Taxa Aug. Sep. Octo. Nov. Dec. Jan. Feb. March Apr. May June July Ave. %

Other Insecta
Hemiptera 
(adult)

0 34 11 0 0 0 0 161 1797 6 23 50 174 13.44

Total 
Hemiptera

0 34 11 0 0 0 0 161 1797 6 23 50

Number of 
taxa 0 1 1 0 0 0 0 1 1 1 1 1

Trichoptera 11 6 45 6 0 100 0 80 45 34 51 51 36 2.78
Total 
Trichoptera

11 6 45 6 0 100 0 80 45 34 51 51

Number of 
taxa 1 1 1 1 0 1 0 1 1 1 1 1

Ephemerop-
tera
Heptogenia 0 0 0 0 0 0 0 0 0 17 11 0 2 0.16
Caenidae 322 1445 1305 3144 0 22 0 28 11 28 39 28 531 41.0
Baetis sp. 0 0 0 0 0 6 0 0 0 0 17 11 3 0.23
Total Ephem-
eroptera

322 1445 1305 3144 0 28 0 28 11 45 67 39 536

Number of 
taxa 1 1 1 1 0 2 0 1 1 2 3 2

Odonata
Anizoptera 0 0 0 0 0 6 0 0 0 6 11 17 3 0.23
Zygoptera 0 6 0 0 0 0 0 0 0 0 17 6 2 0.16
Total Odonata 0 6 0 0 0 6 0 0 0 6 28 23
Number of 
taxa 0 1 0 0 0 1 0 0 0 1 2 2

Plecoptera 0 0 0 0 0 50 0 0 0 0 0 0 4 0.31
Total 
Plecoptera

0 0 0 0 0 1 0 0 0 0 0 0

Coleoptera 
(larvae)

0 0 0 0 0 6 0 0 0 0 17 0 2 0.15

Total 
Coleoptera

0 0 0 0 0 6 0 0 0 0 17 0

Total Insecta 356 1485 1361 3150 0 190 0 269 1853 85 186 163 757 58.47
Number of 
taxa

6 7 10 7 0 13 0 5 14 7 26 19 1295
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are more intense in spring and summer and have a strong toler-
ance of hardness and salt (Robert & Dillion, 1999). In our study, 
the specimens belonging to this group were found in June, July 
and October. It was identified in this study that while the other in-
secta group comprised 58.47% of the macrobenthicfauna, Caeni-
dae represented 70.14% of the fauna during the sampling peri-
od. The other insecta group collected from the lake was found to 
consist of 9 taxa (Table 1). Caenidae, Hemiptera and Trichoptera 
were observed at all stations. Caenidae had the highest number 
of individuals at station 4 with 1,269 ind./m2, it had the lowest 
number of individuals at station 3 with 96 ind./m2. Heptogenia, 
Anizoptera and Coleoptera larvae were found to have the lowest 
abundance (0.27%) within this group (Table 2). Ephemeroptera 
require a moderate amount of dissolved oxygen in the water and 
prefer clean water, but they can occasionally survive in a low 
amount of dissolved oxygen. Ephemeroptera belong to the 
feeding group of grazers and feed on algae or detritus (Haldar et 
al., 2016). Hemiptera was found to have the highest number at 
station 3 with 599 ind./m2 and having the lowest number of indi-
viduals with 11 ind./m2 at station 1 and station 4 (Table 1 and Ta-
ble 2). Trichoptera was found to have an abundance of 4.75% 
within this group. It was found that station 4 had the highest 
number of individuals per meter square with 85 and station 1 had 
the lowest with 13 (Table 2). Trichoptera are a good indicator of 
pollution-free water as they dwell in clean water and are very sen-
sitive to polluted water. They can be found anywhere from warm 
streams to cool streams including lakes, ponds and marshes 
(Haldar et al., 2016). In this study the dissolved oxygen value of 
the dam lake was found to have first class water quality (Table 3). 
Zygoptera, belonging to Odonata, was found to have the lowest 
abundance (0.27%) within this group (Table 2). Odonata can sur-
vive in waters with a very low amount of dissolved oxygen and 
therefore are found in areas where there is a moderate amount of 
pollution. They belong to the feeding group of predators (Haldar 
et al., 2016). Coleoptera larvae were found to have the lowest 
abundance (0.27%) within this group (Table 2). Coleopterans lar-
vae are pollution-sensitive and can be found in moderately pol-
luted water (Haldar et al., 2016). 

It is observed that Oligochaeta and Chironomidae are found at a 
lot of dam lakes.(Balık et al., 2004; Taşdemir et al., 2010; Ersan et 

Table 2. The distribution of benthic macroinvertebrates 
(ind./m2 ) in Kanak Dam Lake in terms of the 
sampling stations.

1st 2nd 3rd 4th %

Oligochaeta
Dero digidata 146 418 493 357 86.76
Limnodrilus 
hoffmeisteri 35 0 0 9 6.61

Chaetogaster 
diaphanus 0 17 17 9 2.70

Tubifex tubifex 17 0 0 0 3.19
Stylaria 
lacustris 0 13 13 0 0.74

Total 
Oligochaeta 

0 0 100

Chironomidae 
Tanytarsus 
gregarilus 15 43 0 0 11.82

Tanytarsus 
brundini 0 0 0 98 19.69

Tanypus 
punctupennis 0 11 11 0 5.51

Micropsectra 
praecox 0 0 0 11 2.36

Micropsectra 
radialis 0 0 0 17 3.14

Orthocladius 
thienemanni 0 0 0 76 14.96

Stictochirono-
mus sp.

0 0 0 30 6.30

Stictochirono-
mus sticticus 0 0 0 19 3.93

Chironomus 
rparius 0 0 0 7 1.57

Chironomus 
plumosus 0 0 0 11 2.36

Procladius sp. 13 28 26 19 14.18
Pottashia 
gaedii 0 0 0 13 2.36

Cricotopus 
bicinctus 0 0 0 18 3.94

Cricotopus 
intersectus 0 18 0 0 3.94

Halocladius 
varians 0 0 0 20 3.94

Total 
Chironomidae

0 0 100

Gastropoda 0 13 0 0 1
Total 
Gastropoda

0 13 0 0 100

Other Insecta
Hemiptera 
(adult)

11 74 599 11 22.98

Trichoptera 13 28 14 85 4.75

Table 2. (continued).

Number of 
taxa

8 12 9 23

Ephemerop-
tera
Heptogenia 0 0 0 9 0.27
Caenidae 139 620 96 1269 70.14
Baetis sp. 0 0 0 11 0.40
Anizoptera 0 0 0 13 0.40
Zygoptera 0 11 0 0 0.27
Plecoptera 0 0 0 17 0.52
Coleoptera 
(larvae)

0 0 0 9 0.27

Total Insecta 100
Total Number 389 1294 1360 2138



6

Aquat Sci Eng 2021; 36(1): 1-10
Taş Divrik, Öz Laçin, Kalkan and Yurtoğlu. Determination of Benthic Macroinvertebrate Fauna and Some Physicochemical Properties...

Ta
b

le
 3

. 
Th

e 
va

lu
es

 o
f m

ea
su

re
d

p
hy

si
co

ch
em

ic
al

 p
ar

am
et

er
s 

in
 K

an
ak

 D
am

 L
ak

e.

P
ar

am
et

er
s

M
o

nt
hs

/ 
St

at
io

ns
 

W
.T

.(O
C

)
p

H
E

.C
.(

µs
/

cm
)

D
.O

.
(m

g
/L

)
Sa

lin
it

y
(‰

)
C

l 
(m

g
/L

)
C

a 
(m

g
/L

)
M

g
(m

g
/L

)
T.

H
.

 (O
F)

N
O

2-
N

 
(m

g
/L

)
N

O
3-

N
 

(m
g

/L
)

P
O

4
 (m

g
/L

)
SO

4 
(m

g
/L

)

A
ug

us
t

16
.5

8.
41

37
7.

5
8.

41
0.

03
1.

49
32

.0
6

6.
32

16
.5

0.
01

7
19

.7
6

0.
17

7
0.

75
0

Se
p

te
m

b
er

13
8.

50
37

6.
7

8.
94

0.
03

3.
99

37
.2

7
0.

97
17

.3
5

0
15

.6
9

0.
15

2
0.

61
1

O
ct

o
b

er
3.

25
8.

33
40

9.
7

5.
18

0.
04

3.
74

44
.0

8
0.

89
18

.4
0

16
.9

3
0.

10
5

0.
56

0
N

o
ve

m
b

er
4.

5
8.

25
44

5.
2

10
.8

0
0.

02
3.

49
45

.2
8

1.
03

20
.7

0
13

.9
7

0.
06

7
0.

45
8

D
ec

em
b

er
-2

.2
5

8.
24

44
1

8.
36

0.
03

2.
99

40
.5

6
1.

00
18

0
14

.1
2

0.
23

7
0.

47
2

Ja
nu

ar
y

-5
.2

5
8.

3
40

6.
7

7.
08

0.
03

3.
74

52
.7

0.
96

21
.1

0
13

.4
1

0.
16

5
0.

50
8

Fe
b

ru
ar

y
-4

8.
3

41
6.

2
7.

34
0.

03
3.

24
44

.5
8

0.
96

18
.1

5
0

13
.1

9
0.

21
5

0.
46

3
M

ar
ch

4.
5

7.
63

46
9

12
.8

4
0.

03
2.

74
51

.1
0

1.
00

21
1.

58
9

29
.4

0.
34

8
0.

82
1

A
p

ri
l

6.
25

7.
13

41
1.

7
11

.3
2

0.
04

4.
24

53
.9

0
1.

08
22

.3
1

0.
03

4
12

.1
7

0.
01

0
0.

37
8

M
ay

15
8.

06
49

1.
2

4.
56

0.
03

2.
99

46
.2

8
1.

01
19

.9
0.

01
9

11
.2

3
0.

13
1

0.
37

0
Ju

ne
18

.7
5

8.
12

48
8.

2
8.

35
0.

03
2.

49
41

.4
8

0.
97

18
.4

0.
03

0
12

.8
9

0.
25

2
0.

62
9

Ju
ly

18
.7

5
8.

31
48

7.
2

8.
45

0.
03

3.
24

44
.4

1.
04

17
.8

5
0.

03
4

12
.1

5
0.

22
7

0.
47

1
A

ve
ra

g
e

7.
41

8.
13

43
5.

0
8.

46
0.

03
3.

19
44

.4
7

1.
43

19
.1

3
0.

14
15

.4
0

0.
17

0.
54

0
1st

St
at

io
n

m
in

-m
ax

7.
25

(-5
)-2

0

8.
05

6.
51

-
8.

62

42
9.

6
35

3-
51

7

8.
32

4.
95

-
13

.1

0.
03

0.
02

-
0.

05

3.
16

0.
99

-
4.

99

43
.7

0
32

.8
-5

2.
1

1.
05

0.
80

-
18

.8

19
.0

6
16

-2
0.

6
0.

14
0-

1.
54

14
.3

3
9.

41
-2

7.
8

0.
14

0.
00

8-
0.

36

0.
51

0.
27

-0
.7

2

2nd
St

at
io

n
m

in
-m

ax
7.

08
(-6

)-2
0

8.
09

6.
44

-
8.

62

41
0.

2
25

7-
48

3

8.
42

6.
85

-
13

.5

0.
03

0.
01

-
0.

05

2.
66

1.
99

-
3.

99

44
.4

4
36

.4
-4

8

2.
33

0.
72

-
17

.9

18
.6

7
16

.2
-2

3
0.

16
0-

1.
78

4
15

.4
8

12
.3

-2
6.

1
0.

16
0.

01
-0

.1
8

0.
51

0.
35

-0
.9

6

3rd
St

at
io

n
m

in
-m

ax
7.

83
(-5

)-1
9

8.
20

7.
74

-
8.

52

43
4.

1
37

8-
50

0

8.
78

7.
23

-
13

.3

0.
03

0.
02

-
0.

05

2.
91

0.
99

-
4.

99

42
.1

6
31

.2
-4

8.
8

1.
15

0.
80

-
20

.8

18
.3

0
16

.4
-

21
.8

0.
14

0-
1.

52
16

.0
3

9.
52

-2
9.

9
0.

18
0.

01
-0

.2
5

0.
54

0.
28

-1
.0

6

4th
St

at
io

n
m

in
-m

ax
7.

5
(-5

)-2
0

8.
21

7.
2-

8.
5

46
6.

2
38

0-
56

8

8.
38

4.
18

-
11

.4

0.
05

0.
02

-
0.

08

4.
07

1.
99

-
7.

99

47
.6

0
27

.2
-6

7.
3

1.
23

0.
87

-
24

.6

20
.5

3
17

-2
4

0.
14

0-
1.

50
15

.8
0

8.
90

-3
3.

6
0.

22
0.

08
-0

.4
1

0.
60

0.
22

-0
.8

9

 (W
.T

: W
at

er
 T

em
p

er
at

ur
e;

 E
.C

.:E
le

ct
ric

al
 c

on
d

uc
tiv

ity
; T

.H
.:T

ot
al

 H
ar

d
ne

ss
)



7

Aquat Sci Eng 2021; 36(1): 1-10
Taş Divrik, Öz Laçin, Kalkan and Yurtoğlu. Determination of Benthic Macroinvertebrate Fauna and Some Physicochemical Properties...

al., 2009; Yıldız et al., 2008; Arslan et al., 2007). Chironomidae was 
found as the dominant group in Buldan Reservoir (Denizli) (86.50%, 
Chironomidae, 8.72% Oligochaeta and 4.77% Gastropoda) by 
Balık et al., (2004). In Tahtalı Dam Lake (İzmir), 82%, Chironomidae, 
17% Oligochaeta, 1% Amphipoda was reported by Taşdemir et al., 
(2010). In a study conducted at the Mamasin Dam Lake by Ersan et 
al., (2009), 86.23% Chironomidae, 7.3% Oligochaeta and 6.47% 
Mollusca was reported. While Oligochaeta was found to be the 
dominant group in Kemer Dam Lake (Aydın) (92.72%), Chironomi-
dae was found to have an abundance level of 7.28% (Yıldız et al., 
2008). In a study conducted at the Musaözü Dam Lake (Eskişehir) 
by Arslan et al. (2007), Oligochaeta was found to have 42,5% abun-
dance while Chironomidae larvae and the Varia were observed to 
have abundance levels of 30.5% and 27%, respectively. In the 
Kanak Dam Lake the other Insecta group was found as the domi-
nant group. This may be due to either the high water quality ob-
served in the dam that can maintain the life cycle of insects, or it 
may be related to the age of the dam. In a study conducted at the 
Sarıkum Lake (Sinop) by Akbulut et al. (2002) the other insecta 
group was found to be the dominant group.

The monthly physicochemical characteristics of the lake water 
are presented in Table 3. According to the water quality class lev-
els in Anonymous (2016), the temperature, pH, electrical conduc-
tivity, dissolved oxygen, chloride and SO4 levels of water were 
found at first class water quality (Table 3). However, the NO3-N, 
NO2-N and PO4 levels of the water were found at second and 
third class water quality level. The total hardness of water was 
found to be light hard (ºF) water quality level in Kanak Dam Lake.

Water temperature is the most important factor affecting the bi-
ologic activities of benthic macroinvertebrates in the lakes. The 
water temperature level of the Kanak Dam Lake fluctuated be-
tween -6°C and 20 °C during the study period. This fluctuation 
was caused by seasonal temperature changes in the weather. 
Similar physicochemical results were found in various studies 
conducted at the dam lakes in the region so far Dirican (2008); 
Mutlu et al., (2014); Dirican (2015); Yıldız & Karakuş (2018).

pH is a measure of how acidic or basic water is. The pH value of 
the lake water was found to be between 6.44 and 8.62. The pH 
value did not vary much among the stations (Table 3). In the study 
performed in Kılıçkaya Dam Lake (Sivas) and in the Çamlıgöze 
Dam Lake (Sivas), it were reported that both lakes have first class 
quality (Dirican 2008; Dirican 2015). In another other study which 
was performed by Mutlu et al. (2014) in Karacalar Dam Lake 
(Ulaş-Sivas), it was reported that the lake water had a pH level of 
8.33 on average. Further, in the 4 Eylül Dam Lake (Sivas) by Yıldız 
& Karakuş (2018) the pH level of the surface water was reported 
to be 7.73 on average.

Electrical conductivity (EC) is a measure of water’s capability to 
transmit electric current. The electrical conductivity of water de-
pends on the presence, total concentration, mobility, valence 
and relative change of ions in water as well as water temperature. 
The electrical conductivity of water is positively correlated with 
water temperature (Hem, 1985). The electrical conductivity level 
of the Kanak Dam Lake water was observed to have values rang-
ing from 257 µs/cm to 568 µs/cm. The highest value of EC was re-

corded at station 4 (Table 3). This station is the point where the 
Kanak stream meets the dam lake. The pollution from the stream 
may have increased when combined with the dam. EC value may 
be high due to pollution. In a study conducted by Dirican (2008) 
at the Kılıçkaya Dam Lake, the EC level of the water was ob-
served to be between 344 µmhos/cm and 364 µmhos/cm. In an-
other study conducted at 4 Eylül Dam Lake, the researchers re-
ported that the surface water had an EC level of 181.5 µs/cm 
Yıldız & Karakuş (2018). 

The dissolved oxygen level of water is an important factor for 
aquatic life and the chemical characteristics of the aquatic envi-
ronment. In inland ecosystems, the minimum dissolved oxygen 
should not be less than 5 mg/L for aquatic life (Egemen, 2011). In 
the Kanak Dam Lake, the dissolved oxygen level was observed to 
fluctuate between 4.18 mg/L to 13.51 mg/L during the study pe-
riod. The dissolved oxygen levels did not vary much among the 
stations (Table 3). In a study which was performed at Kılıçkaya 
Dam Lake, the dissolved oxygen level was reported to range 
from 8.64 mg/L to 8.94 mg/L Dirican (2008). In another research 
conducted at the Çamlıgöze Dam Lake, the water was observed 
to have first class quality level (Dirican, 2015). Further, in the Kar-
acalar Dam Lake, it was reported that dissolved oxygen was 
11.12 mg/L on average (Mutlu et al., 2014). In a study conducted 
by Yıldız & Karakuş (2018), it was reported that the dissolved ox-
ygen amount in surface waters was found to be 7.88 on average.

Salinity refers to the total concentration of dissolved inorganic 
ions in water or soil and is therefore a component of all waters 
(Williams & Sherwood, 1994). The average salinity level at the 
Kanak Dam Lake was found to be 0.01‰ during the study period. 
The salinity levels did not vary much among the stations (Table 3). 
In the Karacalar Dam Lake, the salinity level was reported to be 
0.011 ppt on average (Mutlu et al., 2014).

Chloride is an important chemical found in all natural waters, 
generally at a low concentration (Taş, 2011). The chloride level at 
the Kanak Dam Lake was observed to vary between 0.99 mg/L to 
7.99 mg/L in the study period. These findings are consistent with 
the findings of various studies conducted at the freshwater envi-
ronments in the region. At the Kılıçkaya Dam Lake (Sivas), the 
chloride level of the lake water was reported to have first class 
quality level Dirican (2008); and the Karacalar Dam Lake (Sivas) 
was reported to have a chloride level ranging from 9.20 mg/L to 
20.08 mg/L (Mutlu et al. 2014). Our results were similar to the oth-
er studies which have been performed in the freshwater environ-
ments of the region.

Magnesium ions cause water hardness. As magnesium is one of 
the atoms in the molecular structure of chlorophyll, it is signifi-
cantly important for plants with chlorophyll. It also regulates the 
phosphorus mechanism in algae and plants. In freshwaters, the 
magnesium limit is 50 mg/L (Taş, 2011). The magnesium level in 
the Kanak Dam Lake was observed to range from 0.72 mg/L to 
24.6 mg/L. Calcium has the highest abundance out of all metals 
in freshwaters and it is biologically very important. Calcium forms 
the skeletal structure of aquatic organisms (Bulut et al., 2010). It 
also, just like magnesium, causes water hardness. In the Kanak 
Dam Lake, the calcium level was found to fluctuate between 27.2 
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mg/L to 67.33 mg/L during the study period. These findings are 
consistent with the findings of similar studies performed in the 
region. Mutlu et al., (2014) reported that they found calcium lev-
els of 26.26 mg/L and magnesium of levels 23.27 mg/L in their 
study at the Karacalar Dam Lake. In the study which was per-
formed by Dirican (2015) in Çamlıgöze Dam Lake the water could 
be classified as moderately hard in terms of total hardness.

Nitrogen derivatives such as NO2, NO3 and NH4
+ play an import-

ant role in the process of water pollution. The nitrite resources in 
waters are the organic compounds, fertilizers and minerals (Taş, 
2011). NO3 is the final product of nitrogenous organic minerals 
(Topal & Topal-Arslan, 2012). During the study period, the NO2-N 
level in the Kanak Dam Lake was observed to fluctuate between 
0 mg/L to 1.784 mg/L, while the NO3-N level ranged from 8.90 
mg/L to 33.6 mg/L. In a study performed by Dirican (2008) at the 
Kılıçkaya Dam Lake and in a study conducted by Mutlu et al., 
(2014) at the Karacalar Dam Lake, the NO2-N and NO3-N levels 
were reported to have first class quality.

Phosphorus is a necessary element for aquatic life. Phosphorus is 
the most basic element of eutrophication occurring in water (Harp-
er, 1992). It is found in very small amounts in uncontaminated waters 
and determines the richness of lakes (Tepe & Boyd, 2003). In the 
Kanak Dam Lake, PO4 level was reported to fluctuate between 
0.0008 mg/L and 0.41 mg/L during the study period. In a study per-
formed by Mutlu et al. (2014), the phosphorus level was reported to 
be between 0.001 mg/L and 0.017 mg/L in Karacalar Dam Lake. 

The SO4 level in Kanak Dam Lake was found to be significantly 
low during the study period, between 0.22 mg/L and 1.06 mg/L. 
In the studies performed by Dirican (2008 and 2015), the levels of 
sulphate were reported to be first class in Kılıçkaya Dam Lake 
and Çamlıgöze Dam Lake. Our findings are similar to the findings 
of the previous studies conducted in the region. The results ob-
tained from the Shannon Weiner index suggest that the Kanak 
Dam Lake’s macroinvertebrate diversity is not significantly high 
(Average H’: 0.64). The Shannon Weiner values obtained from 
sampling stations were found to be close to each other. The di-
versity level was found to be H’: 0.67 for station 1, H’: 0.63 for sta-
tion 2, H’: 0.60 for station 3, and H’: 0.68 for station 4. The results 
were obtained using the Bray-Curtis index and indicated that in 
the Kanak Dam Lake, July and June are the most similar months 
in terms of the physicochemical parameters of the lake water 
with 99.45%, similarity level followed by May and June with 
98.37%, and January and February with 97.75%. August and May 
were observed to be the most different months (Figure 2). Fur-
ther, results of the Bray-Curtis index indicated that in terms of the 
distribution of taxa at different sampling stations, September 
and October, August and October, September and November 
are very similar to each other with 83.32%, 67.86%, 61.79% simi-
larity levels, respectively. August and February were found to be 
the most different months in terms of distribution of the taxa with 
0% similarity level. (Figure 3). In terms of the composition taxa, 
station 2 and station 4 were found most similar to each other with 
60.83% similarity level followed by station 2 and station 3 with a 
similarity level of 52.20% similarity, while station 1 and station 2 
were found to be the most different with a 40.04% similarity level 
(Figure 4). This situation can be explained by the bottom struc-

ture (rich vegetation) of these stations. As a result of this study, 
macrobenthic invertebrate fauna of the reservoir, which has nev-
er been studied before, was determined. Similar studies should 
be repeated periodically so as to predict the future of dam lakes.

CONCLUSION

With this study, we aimed to determine some physicochemical 
properties and benthic macroinvertebrate fauna of Kanak Dam 

Figure 2. The dendrogram of similarity of months in Kanak 
Dam Lake in respect of physicochemical parameters. 

Figure 4. The dendrogramof similarity of stations in Kanak 
Dam Lake in respect to macrobenthic invertebrates. 

Figure 3. The dendrogramof similarity of months in Kanak 
Dam Lake in respect of macrobenthic invertebrates. 
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Lake. As a result of the research, 1,295 ind./m2 and 30 taxa were 
identified. It was observed that the benthic macroinvertebrates 
were presented as Other Insecta group > Oligochaeta group > 
larval Chironomidae group > Gastropoda group. The identified 
taxa were the first recorded for the lake. In terms of the parame-
ters examined, the lake was found to be between the first and 
second class water quality.
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