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ABSTRACT (online version) 

The present paper represents a comparative study of Oligochaeta communities 

from the Somesul Mic River. The research lasted four years, from 1996 to 2000. The study 

focuses on the oligochaeta community structure, its density variations and on the indicative 

value of some oligochaeta species. 
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INTRODUCTION 

 Aquatic macronevertebrates represent important water quality 

indicators because they are very sensitive to natural and antropic changes. 

Thus, they are the topic of many ecological studies and the results are used 

in aquatic ecosystems monitoring. 

The Somesul Mic River was included in an extended project, which 

lasted from 1996 to 2000. Thus, researches on the changes in the benthic 

community structure were possible during all these years. 

This paper deals only with the Oligochaeta group. Its aim is to 

describe the differences recorded in the structure of the benthic oligochaeta 

communities, considering the following parameters: numerical percentage 

abundance, density and species diversity. These aspects were studied during 

four years at three sampling sites, situated upstream and downstream of Cluj 

Napoca city.  

 
STUDY AREA. MATERIAL AND METHODS 

The Somesul River is one of the most important running waters in 

Transylvania. On the Somesul Mic River we considered a number of three 

sample sites. 

Gilau, the first one, considered to be the control site, was situated 

west from Cluj; the riverbed consisted of gravel, pebbles, sparse stones and 

sands. The right bank was bordered by a concrete wall separating the natural 

river from the artificial canal coming from the Gilau dam reservoir, while 

the left bank was higher and covered with a mixed forest. 
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The second station, Apahida was situated about 13 km downstream 

from Cluj; the riverbed was made of gravel, stones and sand. The right bank 

was abrupt, with landslides, bordered with arable land. 

The last sampling site, Gherla, was located about 50 km North-East 

from Cluj Napoca. The substratum was heterogeneous, including a mixture 

of silts, sand and gravel. Agricultural activities characterized the right bank 

of the river while the left bank was bordered by shrubs and trees. 

 
RESULTS AND DISCUTIONS 

Table 1 presents the main water physical and chemical factors 

recorded in the three sampling sites. 

 
TABLE 1. Physical and chemical factors of water and sediment at the sampling sites during 

1996 and 2000 

Sites Year 

Water 

temp. 

(°C) 

pH 

Dissolved  

oxygen 
Conductivity 

(µS/cm) 

Salinity 

(mg/l) 

Sediment 

organic 

matter (%) % (mg/l 

Gilau 

1996 13.2 8.14 91.5 9.57 401 205 0.421 

1997 14.3 8.15 93.5 10.04 354 181 0.523 

1998 14.3 8.15 75.8 7.87 302 156 1.165 

2000 12.5 7.83 81.4 9.38 250 133 0.419 

Apahida 

1996 15.1 7.59 76.1 7.63 447 230 0.612 

1997 13.5 7.5 83.5 8.25 396 194 0.521 

1998 13.4 7.8 70.5 7.38 401 205 0.529 

2000 14.6 7.52 82.5 9.06 403 213 0.754 

Gherla 

1996 15.2 7.63 49.5 4.85 542 277 0.815 

1997 14.8 7.6 74.4 7.88 465 251 0.956 

1998 14.1 7.96 57.4 5.91 427 218 0.832 

2000 13.6 7.41 64.4 6.72 694 372 1.651 

 

There were no significant differences between the four study years. 

pH values were normal to alkaline. The values of conductivity, salinity and 

sediment organic matter were slightly increased at Apahida and Gherla 

stations due to the change occured in water quality.   

In order to characterize the oligochaeta communities, the following 

parameters were calculated: species composition, numerical percentage 

abundance and the density of each species. Identifications to the species 

level were needed to determine the importance of Oligochaeta individuals 

like water quality indicators.  

Even if the species level is recommended to be used in ecological 

studies, another important aspect is represented by the percentage of each 
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taxonomical group in the entire benthic community. This particular aspect is 

presented in figure 1 that shows for every study year the Oligochaeta 

percentage in the benthic community. 

 

FIG. 1.  Numerical percentage abundance for Oligochaeta community in the four study 

years at the sampling sites. 

 

At Gilau sampling site a small percentage of oligochaetes was 

recorded (under 40% in 1997 and 1998; under 20% in 1996 and 2000). At 

Apahida and Gherla stations the benthic community was dominated by 

oligochaetes, with percentages that reached up to 80% and 95-98% 

respectively. 

A total number of 28 species was identified at the three sampling 

sites between 1996 and 2000. The individuals belonging to the 

Enchytraeidae family were not identified to the species level, and they were 

mentioned like a family group. 

Considering the number of genera and species, naidids were best 

represented (tables 2 and 3) during the study period. Individuals belonging 

to this family were identifided at all three stations, but they were prevalent at 

Gilau and Apahida sites. The abundance values recorded by this family at 

these stations could be explained by the similarity of the substratum.  

Tubificidae family was represented by 3 genera: Limnodrilus, 

Psammoryctides and Tubifex. This family was also identified at all three 

stations, during the study years. But unlike the naidids, the tubificid species 

were significantly abundant at the Gherla sampling site. This difference was 
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generated by a different substratum. Moreover, current speed, water depth 

and organic matter percent also influenced the tubificid density. 

The other families (Lumbriculidae, Lumbricidae) were represented 

only by one or two species, which meant a decreased number of individuals. 

Tables 2-4 show the species diversity and density of the species belonging to 

the five Oligochaeta families. A few species were found only in one or two 

years, as follows: Amphichaeta leydigi and Ophidonais serpentina in 1996, 

Tubifex newaensis and Nais behningi in 1996 and 1997, Psammoryctides 

barbatus in 1998, Paranais sp. and Vejdovskyella comata in 2000. 

A number of 20 species was identified at Gilau (table2), most of 

them belonging to the Family Naididae. No species could be considered 

prevalent during the four study years. Every species had a variable number 

of individuals each year, due to particularities in life cycles and to abiotic 

factors that influenced species development. Pristinella rosea, Nais 

elinguis, Limnodrilus hoffmeisteri and Tubifex tubifex were some of the 

species that recorded the highest density values.  

 At Gilau station, only Nais alpina, Amphichaeta leydigi and 

Vejdovskyella comata were specific to this sampling site. Nais alpina was 

considered to be a stenothermous and rheophilous species, characteristic for 

cold mountainous running waters. These ecological demands influenced its 

dispersal on the river headwaters. 

 At this first station, Family Naididae recorded the highest number of 

species, the highest number of individuals and the most decreased densities. 

At Apahida sampling site, the number of the identified species was similar 

with the one described for the first station (table 3).Nais barbata and Nais 

elinguis recorded high densities in the last two years. Both species included 

eurybiont organisms that could be found not only in clean waters but also in 

high organically polluted waters.  

Nais elinguis, Tubifex tubifex and Stylodrilus heringianus formed 

typical community for polluted waters (Lafont, 1984), that represented a 

specific situation for Apahida site.  
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TABLE 2. List of oligochaeta species and their densities from Gilau sampling site during 

the study period. 

GILAU SAMPLING SITE 

Species 
1996 1997 1998 2000 

D(ind/m
2
) D(ind/ m

2
) D(ind/ m

2
) D(ind/ m

2
) 

Amphichaeta 

leydigi 

208 - - 9 

Chaetogaster 

diaphanus 

- 19 19 3 

Nais alpina  292 - 636 35 

Nais barbata - - 16 69 

Nais behningi 661 450 41 - 

Nais bretscheri - - 334 56 

Nais communis 127 94 40 18 

Nais elinguis 232 101 705 150 

Nais pardalis - - 218 30 

Nais pseudobtusa 554 330 128 - 

Pristina aequiseta 

foreli 

184 - 7 94 

Pristinella rosea 919 245 974 113 

Stylaria lacustris - - 27 12 

Vejdovskyella 

comata 

- - - 5 

Limnodrilus 

hoffmeisteri 

988 224 326 62 

Limnodrilus 

udekemianus 

211 103 - 8 

Tubifex newaensis 312 - - - 

Tubifex tubifex 741 156 41 6 

Lumbricilus sp. - - 231 4 

Stylodrilus 

heringianus 

- 94 66 - 

Enchytraeidae 366 206 129 18 

 
 

 

 

 

 

 

 

 



CLAUDIA PAVELESCU, C. TUDORANCEA: Comparative  Study of  Oligochaeta  Communities on the Somesul 

Mic River from 1996 to 2000 

 172

TABLE 3. List of oligochaeta species and their densities from Apahida sampling site 

during the study period. 

APAHIDA SAMPLING SITE 

Species 
1996 1997 1998 2000 

D(ind/ m
2
) D(ind/ m

2
) D(ind/ m

2
) D(ind/ m

2
) 

Aulophorus furcatus - - 33 - 

Chaetogaster 

diaphanus 

- - 121 181 

Chaetogaster 

diastrophus 

146 - - - 

Nais barbata 2393 2130 12877 48088 

Nais behningi 6543 7855 - - 

Nais communis 330 158 57 877 

Nais elinguis - - 22640 11811 

Nais pardalis - - 199 - 

Nais pseudobtusa 9484 2356 113 - 

Pristina aequiseta 

foreli 

- - 96 - 

Pristinella rosea 310 - 566 - 

Stylaria lacustris 362 - 423 19 

Limnodrilus 

hoffmeisteri 

17629 18986 4098 2550 

Limnodrilus 

udekemianus 

1863 1811 26 119 

Tubifex newaensis 268 365 - - 

Tubifex tubifex 9615 9138 4182 1309 

Stylodrilus 

heringianus 

- 123 - - 

Trichodrilus sp.- - - - 16 

Eiseniella tetraedra - - - 103 

Enchytraeidae - 415 176 111 

 

 

 

 

 

 

 

 

 



Annals of West University of Timişoara, ser. Biology, vol. V-VI   
 

 173

TABLE 4.  List of oligochaeta species and their densities from Gherla sampling site during 

the study period. 

GHERLA SAMPLING SITE 

Species 

1996 1997 1998 2000 

D(ind/m2

) 

D(ind/ 

m
2
) 

D(ind/ 

m
2
) 

D(ind/ 

m
2
) 

Chaetogaster 

diaphanus 

9521 - 2789 570 

Dero sp. - - - 170 

Nais barbata - - - 9887 

Nais behningi - 7643 - - 

Nais brescheri - - 1019 1528 

Nais elinguis - - 361 170 

Nais pardalis - - 152 8208 

Ophidonais 

serpentina 

5623 - - - 

Paranais  frici - - - 679 

Limnodrilus 

hoffmeisteri 

772383 104013 191139 104883 

Limnodrilus 

udekemianus 

207854 32115 7870 6849 

Psammoryctides 

barbatus 

- - 546 - 

Tubifex 

newaensis 

119994 10134 - - 

Tubifex tubifex 583223 50068 6003 6030 

Stylodrilus 

heringianus 

- 12584 - - 

Eiseniella 

tetraedra 

- - 170 849 

Enchytraeidae 117452 9175 2378 170 

 

Tubificid species, like Limnodrilus hoffmeisteri and Tubifex tubifex 

also recorded high densities. In case of these two species, the density values 

decreased in the last two years, compared to 1996 and 1997.At Gherla 

station, oligochaeta species composition and density values were very 

different compared to the other two sites, located upstream (table 4). 
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Downstream, the erosion process of the river recorded lower 

intensities and it was gradually replaced by a sedimentary one; the water 

flow became slower and the water depth increased. The substratum became 

less heterogeneous; the silt and fine sand were the main components close to 

the banks. However, beginning with 1998 the substratum changed and the 

degree of heterogenity increased. Coarse sand, gravel and pebbles were 

found in the middle of the riverbed in the year 2000. This was probably the 

reason why some species of naidids (Nais barbata, Nais elinguis) were 

found there. Their density significantly increased in the year 2000 (table 4). 

 

 

FIG. 2. Oligochaeta community density at the three sampling sites during the study period. 

 

 Tubificid species like Limnodrilus hoffmeisteri and Tubifex tubifex 

dominated the benthic community. These species played a significant role in 

the bioturbation of freshwater sediments, and therefore they played an 

important role in geochemical and microbiological processes, too. A very 

interesting fact was the presence at Gherla site of Nais bretscheri, even in a 

small number. This species is known to be an indicator of the oligosaprobic 

zone (Uzunov, 1979), even if it was also found in eutrophic regions 

(Centurioni and Sambugar, 1986; Paoletti and Sambugar, 1984). It seems to 

prefer a hard and stony substratum (Grimm, 1979) but it can also live on 

fine substratum. My results confirm these aspects, because I found the 

species Nais brescheri living both at Gilau and Gherla sampling sites, two 

very different stations. 
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The density values were very different at the three sampling sites. At 

Gherla station, oligochaetes’ density recorded the highest values, as 

presented in figure 2. The lowest density was observed at Gilau. Moreover, a 

general decrease in oligochaetes’ density was observed from 1996 to 2000. 

The Shannon-Wiener index showed high oligochaetes’diversity at Gilau 

sampling site. The lowest Shannon-Wiener value was recorded at Gherla. At  

Gherla and Gilau stations, diversity varied in a similar way, reaching the 

highest values in 1996 and then recording lower ones until 1998. A period 

of increasing densities followed (figure 3). At Apahida site, the diversity 

became lower and lower every year till 2000. 

FIG. 3. Diversity values of oligochaeta species during 1996-2000. 

 
CONCLUSIONS 

Oligochaeta group dominated the benthic community structure at 

Apahida and Gherla sampling sites. At Gilau station, this group was less 

abundant. 

Species composition of the oligochaeta communities didn’t change 

significantly from one year to another at the three sampling sites. However, 

differences appeared between stations. Thus, the Gherla site differed very 

much from the other two sampling sites, not only regarding species 

composition but also concerning the oligochaeta density and diversity. 

The structure of the microhabitat and substratum represented the 

main factor that influenced the naidid distribution in running waters. 
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Oligochaeta density values decreased each year not only from headwaters to 

mouth, but also from 1996 to 2000. 

Diversity index values showed the highest diversity at Gilau 

sampling site, while downstream the values were much lower. 
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