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Abstract:

This study was carried out in order to determine Oligochaeta fauna of Sazlidere Stream (Edirne, Turkey)
and investigate their distribution between February 2007-December 2007. Samplings were collected in
two monthly intervals at four different stations during a year. Oligochaeta individuals were identified on
species level and a total of 14 species (Tubifex tubifex (Miiller 1774), Limnodrilus hoffmeisteri (Clapare-
del1862), L. udekemianus (Claparedel862), Potamothrix hammoniensis (Michaelsen 1901) belonging to
subfamily Tubificinae; Chaetogaster diaphanus (Gruithuisen1828), Stylaria lacustris (Linnaeus 1767),
Nais barbata (Miiller 1773),

N. bretscheri (Michaelsen 1899), N. elinguis (Piguet 1906), Ophidonais serpentina (Miiller 1774), Pris-
tina longiseta (Ehrenberg 1938), Slavina appendiculata (D’Ukem1855), Dero digitata (Miiller 1773),
Aulophorus furcatus (Miiller 1774) belonging to family Naididae and immature tubificidae with hair setae
were determined. All the species identified in Sazlidere Stream are new records for the stream. In additi-
on, C. diaphanus, N. barbata, N. bretscheri, O. serpentina, S. appendiculata, P. longiseta are new recods
for Oligochaeta fauna of Turkish Thrace. According to Shannon-Weiner diversity index, it was found
that Sazlidere Stream has H’= 0.72 diversity values at average. According to Bray-Curtis Cluster analyse
results, 1st and 2nd stations have showed the highest similarity in terms of Oligochaeta species and their
number and it is observed that this similarity is related to 4th and 3rd station, respectively. Also, water
sampling was done to determine some physical-chemical features of surface water (DO, BOD, SO,?,
PO,?, NO'\-N, NO" -N, Mg, Ca, CI, Chlorophyll-a, suspended solid material, organic matter) and mic-
robiological analysis (total bacteria, total coliform and E. coli). Furthermore, the relationships between
oligochaeta species and physical-chemical features was analysed by one way ANOVA test.
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Introduction

Oligochaetes are a significant part of the zoobenthos
in freshwater ecosystems. They are useful as water
and sediment quality indicators and express differ-
ent tolerance values for different conditions often
indicating the type and degree of environmental pol-
lution present. Moreover, Oligochaeta assemblages
play an important role in monitoring and assesment
of water quality (Goodnight & Whitley 1961).

"Corresponding author: menekseetas@hotmail.com

InTurkey, the studies on freshwater Oligochaetes
have been generally carried out in lakes. Also, all
of them are related to either limnologic or faunistic
content of the lakes. There is a small number studies
carried on Oligochaetes in running waters of Turkey.
Up to date, a total of 98 freshwater Oligochaeta spe-
cies have been reported from Turkish inland waters
(Arslan 2006). In running waters of Turkish Thrace,
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there are only two studies on Oligochaeta fauna
(Kirgiz et al. 2005; Camur-Elipek et al. 2006).

Sazlidere Stream is located in the European part
of Turkey, in Thrace Region. Before 1970s, waters
of Sazlidere Stream were used for agricultural irriga-
tion. Increasing industrial factories and their wastes
damaged water quality of the stream. This results af-
fected the agricultural production badly in the area
(DSI 1984; Kirgiz & Giiher 1992; Ozkan 1998).

As yet, there has been no study on Oligochaeta
fauna and their relationships with physical-chemical
parameters in Sazlidere Stream. The aim of the this
study is to investigate the qualitative and quantative
characteristics of Oligochaeta fauna in Sazlidere and
their relationships with environmental conditions.

Material and Methods

Sazlidere stream constitutes the major part of part
of Maritsa-Ergene Basin takes place in Edirne city
(Turkish Thrace). The maximum depth is 80 cm, the
streams lenght is 59 km and its average width 4-7 m.
It is added to Maritsa (Merig¢) River which is a boun-
dary between Greece and Turkey (Fig. 1).

The study was performed between February
2007-December 2007 in two monthly intervals du-
ring a year. Sampling was carried out at four diffe-
rent sites

(Fig. 1). At each site, water samples were ta-
ken periyodically, when the time of sampling
Oligochaeta.

Station 1: Kosengiftligi village. It is the first
station of Sazlidere Stream. The substrate is compo-
sed of mud-clay and macrophytes.

Station 2: Sazlidere Bridge. The substrate is
composed of mud-clay and macrophytes.

Station 3: Tayakadin village. This station is
about 700 m away (after) from a textile factory.
There is a factory producing paper materials at this
location. The bottom has bad smelling mud-clay but
macrophytes are absent.

Station 4: Karakasim village. This station is
located the 6th km after the village. It has sandy and
smelling bad bottom but macrophytes are absent.

Oligochaeta samples were collected using an
Ekman Birge grab (15x15 cm) and sieved (1.19 mm,
0.595 mm, 0.297 mm mesh size). The samples were
preserved in 4% formaldehyde when the field inves-
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Fig. 1. Sampling Stations in Sazlidere Stream.

tigation and then carried in plastic bottles to the la-
boratory. The material was sorted under a binocular
microscope and also transferred to 70% ethyl alco-
hol. Oligochaeta samples were examined by pre-
paring temporary preparation with solution (using
glycerine-water 1:5). These specimens, were iden-
tified by using Brinkhurst (1971, 1978), Brinkhurst
& Jamieson (1971), Brinkhurst & Wetzel (1984),
Kathman & Brinkhurst (1998), Milligian (1997),
Sperber (1948, 1950), Timm (1999), Wetzel et al.
(2000).

The species were also evaluated to their indi-
vidual numbers and densities (%) to the sampling
intervals and stations.

During sampling period, water temperature
(using ordinary thermometer), pH (using pH meter),
conductivity (using conductivitymeter), dissolved
oxygen (using oxygenmeter) were measured while
sampling. Furthermore, water samples taken by a
Ruttner water sampler were carried to laboratory in
bottles and dissolved oxygen (by classical Winkler
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Method), SO, PO,”, NO,-N, NO,-N, CI, Mg, Ca,
Chlorophyll-a, Suspended Solid Material, BOD
were analysed (by classical titrimetric and spectrop-
hotometric methods). In order to examine the total
bacteria, fecal coliform and E. coli, water samples
were taken into sterile bottles during the sampling
period. All of them were kept at temperature 4 °C and
were analysed within 24 h (APHA 1992; Ozdemir &
Eltem 2001).

Species diversity values were evaluated ac-
cording to Shannon Wiener species diversity index
(Krebs 1999). Also similarities of distribution of
Oligochaeta species were determined according to
Bray Curtis Similarity Index (Krebs 1999). The re-
lationships between physical-chemical parameters
and distribution of the species were evaluated by one
way ANOVA in SPSS 9.0 for Windows.

Results

A total of 14 species and immature tubificidae with
hair setae were determined (Table 1). C. diaphanus,
N. barbata, N. bretscheri, O. serpentina, S. appen-
diculata, P. longiseta are new recods for Turkish
Thrace. It was found that the number of Oligochaeta
was 9139 ind./m? on average (Table 1).

When the total number of individual is taken
into consideration it could be seen that station 4 has
the highest values with 25 089 ind./m?. It was fol-
lowed by the station 1 (7267 ind./m?), station 2 (2422
ind./m?) and the station 3 (1778 ind./m?).

L. hoffmeisteri, L. udekemianus, P. hammonien-
sis, N. elinguis, O. serpentina were observed all year
throughout in each station (Table 1).

It was observed that N. elinguis has the high-
est abundance with 56.90% and it was followed by
P. hammoniensis and L. hoffmeisteri ( 21.57% and
11.80%, respectively) (Table 1).

According to Shannon-Weiner diversity index,
it was found that Sazlidere Stream has H’= 0.72 di-
versity values on average. The diversity values of the
stations were determined as H’=1.16 for the first sta-
tion, H’=0.88 for the second, H’= 0.46 for the third,
H’=0.41 for the forth.

In terms of Oligochaeta species and individual
number at the stations, 1st and 2nd ones were found
to have the highest similarity according to Bray-
Curtis Cluster Analysis results. It is determined this

similarity to continu to station 4 and subsequently to
station 3 (Fig. 2).

The minimum, maximum and average values
of the environmental parameters of Sazlidere Stream
in the period of investigation are shown in Table 2.
The results were compared by National Standards
for Turkish inland waters (SKKY 2004) (Table 2).

The relationships between Oligochaeta species
and physical-chemical parameters were evaluated by
one way ANOVA. According to this, the abundance
of T. tubifex showed positive correlations to pH, to-
tal hardness and organic matter (p<0.05); the abun-
dance of N. barbata showed positive correlation to
Chlorophyll-a (p<0.05); the abundance of D. digitata
showed negative correlation to electrical conductivity
(p<0.05). The abundance of O. serpentina showed a
positive correlations to Mg, NO,-N and CI" (p<0.05);
the abundance of N. bretscheri, P. longiseta and S.
appendiculata showed positive correlations to NO,
-N (p<0.05). The abundance of N. elinguis showed
positive correlation to electirical conductivity and
Mg (p<0.05); the abundance of C. diaphanus showed
positive correlations to total hardness and E. coli
(p<0.05); the abundance of S. lacustris showed posi-
tive correlations to Mg and E. coli (p<0.05). The abun-
dance of A. furcatus showed positive correlations to
NO,-N and Chlorophyll-a (p<0.05); the abundance
of L. hoffmeisteri showed positive correlations to pH,
DO, suspended solid material and E. coli (p<0.05);
the abundance of L. udekemianus showed significant
positive correlation to suspended solid material and
organic matter (p<0.05); the abundance of P. ham-
moniensis showed significant positive correlations to
DO and E.coli (p<0.05).

Discussion

Until the present, there has been no comprehensive
study of Oligochaeta fauna in Sazlidere Stream. In
the study performed by Camur-Elipek et al. (2006),
there were recorded 7. tubifex, L. hoffmeisteri, L.
udekemianus, P. hammoniensis, S. lacustris, N. elin-
guis, D. digitata, A. furcatus from Turkish Thrace.
Although C. diaphanus, N. barbata, N. bretscheri,
O. serpentina, S. appendiculata, P. longiseta have
been recorded by Uzunov & Kapustina (1993) in
Merig¢ River (Maritsa, Evros), these species are new
records for Oligochaeta fauna of Turkish Thrace.
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Fig. 2. Bray-Curtis dendogram of similarity of the stations
in Sazlidere Stream with respect to Oligochaeta species.

The highest number of species was found at 2nd
station (9 species), following by stations 1st, 3rd and
4th (8 species) (Table 1). Slavina appendiculata was
found at 2nd station only. The 2nd station has a dense
aquatic vegetation and clay-mud substratum structure.

Oligochaeta species composition and their dis-
tribution depend on many factors such as water tem-
perature, physical-chemical features of water, sedi-
ments, bottom microflora and vegetation (Grigelis et
al. 1981). It was reported that one of the most im-
portant factors determined distribution of Naididae
is substratum type (Martinez Ansemil & Collado
1996). Our findings in 2nd station support this.

A total of four species (L. hoffineisteri, L. ude-
kemianus, P. hammoniensis and N. elinguis) were de-
termined in each station. L. hoffineisteri and L. ude-
kemianus which are cosmopolitan species were found
at especially organically enriched areas. Where the
pollution increases, the number of these specimens
increases (Timm 2003). The other dominant species P,
Hammoniensis, is a freshwater euryhaline form, it has
adapted to every kind of water. Especially it has known
that one of characteristic species with organic polluted
waters (Brinkhurst & Jamieson 1971). In June, there
is an increase in N. elinguis density. Being a fairly to-
lerant species, N. elinguis reaches a high population
density in especially algae included in running waters
consisting nutrients (Arslan & Sahin 2003). The exis-
tence of these four species in all sampling stations have
showed paralellism with the literature used.

In the study, average of bottom water tempe-
rature, pH, cloride, sulfate were found at normal le-

vels. DO and BOD were found at fourth quality level
in all stations. In terms of NO,-N, Ist and 3rd stati-
ons were found at third quality level, at 2nd and 4th
stations were found at fourth one, phosphate at 2nd,
3rd and at 4th stations were found at second quality
level (Table 2).

As a result of microbiological parameters of
total bacteria were found at 1st, 2nd and 4th stati-
ons between first and second quality levels, whe-
reas at 3rd station was found between second and
third ones. Furthermore, total coliform were found
at all stations second quality level. E. coli was found
very in high number at 4th station. These bacteria
are known as intestinal origin microorganisms. This
result indicates that the sewage system poures into
Sazlidere Stream without purifying.

According to Bray-Curtis Similarity Index, 1st
and 2nd stations are the most similar ones to each ot-
her while 4th and 3rd are the most different in terms
of both Oligochaeta fauna and number of individu-
als. The structure of sediment in 1st and 2nd stations
is similar to each other and these similarities may
be explained with sediments of 1st and 2nd stations
consisting of clay-mud.

Kirgiz et al. (2005) have recorded a total of
8 species of Oligochaeta in Turkish segment of
Tundzha River, while Elipek et al. (2006) have re-
ported that benthic organisms of Tundzha River are
composed of Oligochaeta 69% and 31 species.

If this study is compared to similar studies
which are performed in Bulgarian part of Tundzha,
Maritsa and Arda Rivers, a total of 47 oligochaeta
species in Tundzha River, a total of 54 oligochaeta
species in Maritsa River, and a total of 27 species
in Arda River were recorded (Uzunov & Kapustina
1993).

Ozkan (1998) has reported that dissolved oxy-
gen and NO,-N of Sazlidere Stream is on third qu-
ality level, BOD is on first one, NO,-N is on fourth
quality level. If present study is compared with fin-
dings of Ozkan (1998) it is observed that the water
quality of the stream has changed within last nine
years. Increasing the number of industrial factories,
urbanization, agricultural areas affect the quality of
water in the stream.

Consequently, it is recomended that the stream
should be monitored at regular intervals using both
chemical and biological methods.
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Table 2. Minimum, maximum and average values of physical-chemical parameters of Sazlidere Stream during the in-
vestigation (number in parantheses and roman numbers indicate average value and class of water quality, respectively).
(D.O.: Dissolved Oxygen; BOD.: Biological Oxygen Demand; SSM: Solid suspended material).

Parameters/Stations 1st 2nd 3rd 4th
- min.6.93-7.93max. 7.07-7.85 6.72-7.77 6.26-7.39
p average(7.71) (7.52) (7.41) (7.07)
. 0.65-1 0.66-0.92 0.81-1.01 0.7-0.98
Conductivity (uS/em) (0.88) (0.80) (0.90) (0.81)
Temporature (C) 8.5-23 6-24.5 6-25 7-24
p (13.42) (14.25) (16.17) (15.08)
2.09-3.8 1.71-3.61 0.57-3.04 0.38-3.42
D.O.(mg/L) (2.95) IV (2.66) IV (2.12) 1V (1.62) IV
Mg (/L) 20.82-42.61 19.85-33.41 6.29-34.86 7.26-50.36
g ine (32.68) (28.41) (23.16) (26.63)
Ca (mgL) 48.09-97.79 60.12-91.38 40.08-94.58 78.55-95.39
& (73.34) (73.34) (77.22) (85.23)
2-42 1.60-35 2-36.6 1-34
Total hardness (mg/L) (27.90) (25.60) (25.30) (25.33)
0.17-3.92 1.82-4.54 0-3.46 0-2.17
-1
NO,"N (mg/L) (2.36)1 (3.43) (1.18) (0.69)I
0-0.1 0-0.19 0-0.09 0-0.21
-1
NO,"N (mg/L) (0.03)I11 (0.05)IV (0.04)I1T (0.07)IV
1.12-4.39 0.91-3.26 0-3.67 1.31-2.72
2
SO, (mg/L) (2.36)1 (1.83)I (2.39)1 Q2.12)1
0.01-0.04 0.05-0.15 0.04-0.39 0.01-0.22
3
PO, (mg/ L) (0.03)I (0.09)I1 (0.1 (0.10)IT
Ol (mgl) 7.99-164.94 8.99-122.9 9.99-138.9 8.99-112.9
& (58.14)L-1I (46.98)I-1I (50.48)L-1I (43.48)L-11
0.01-0.07 0.01-0.04 0.03-0.04 0.01-0.04
SSM (mg/L) (0.04) (0.03) (0.04) (0.03)
1.33-9.32 2.66-7.99 4.88-46.62 3.99-21.75
Chlorophyll-a (ng/L) (4.29) (4.96) (13.76) (10.80)
4-41 2-54 7-50 12-54
BOD; (mg/L) (21.83)IV (2333)IV (25.33)IV B3IV
. 0-2000 0-100 000 0-350 000 1000-100 000
T. bacteria(cfu/mL) (200) (25223) (68000) (31 833)
. 0-1000 70-900 180-100000 400-10000
T. coliform(cfu/mL) 200 (350) (19530) (2950)
) 0-80 0-200 0-3000 0-10000
E. coli. (cfw/mL) 13.33 (46.67) (525) 2533
Organic matier (mg/L) 2.99-11.97 0.52-2.94 0.01-1.29 0.84-5.07
& erime (5.43) (1.57) (0.48) (2.48)
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