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POLLUTION OF THE RIVER NYSA FUZYCKA
IN TUROSZOW COAL MINING REGION

PART I1I. ECOLOGICAL CHANGES IN BIOCENOSIS AND SAPROBIAL STATE

OF THE RIVER NYSA LUZYCKA

The purpose of the present paper, being the Part 111 of the evaluation of the river Nysa Euzycka
pollution in the Turoszow region, was to determine by hydrobiological investigations the degree of the
river water pollution and to establish the effect of pollution on the biocenosis of the river exa-
mined. High value of the saprobial state index, characteristic of the a-mesosaprobic zone, has tes-
tified a substantial pollution of this river. It has been stated that biocenosis includes high quantities.
of the representatives of organisms typical of strongly polluted waters, i.e.: Sphaerotilus sp.,
Thiotrix sp., Beggiatoa alba, Beggiatoa minima, Oscillatoria subtilissima, and Flagellata (Zoomastigina).
High numbers of sulphuric bacteria and Cyanophyta occurring periodically give the evidence to
intense biological transformation of sulphur compounds.

The affluents of the river Nysa Euzycka had negative (Miedzianka) and positive (Witka) effects

on its pollution state.

1. INTRODUCTION

This work presents a hydrobiological evaluation of the river Nysa Fuzycka water pol-
lution in the Turoszéw region for the period IX 1976-VIIL 1977.

High variety of the existing industrial pollutants significantly influences the biocenosis
and all the processes constituting the biological part of self-purification.

Results of physicochemical and bacteriological investigations allowed us to state high
contents of such pollution indicators as suspended matter, nitrogen, phosphorus, and iron
compounds. Bacteriological examinations have indicated strong organic pollution and bad
sanitary conditions of the water.

Right-bank tributaries of the Nysa Luzycka (Biedrzychéwka, Miedzianka nad Witka)
significantly affected the chemical and biological conditions as a whole. The river Mie-
dzianka substantially deteriorated the quality of Nysa Luzycka water by introducing almost
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entire load of its own non-biodegraded pollutants, whereas Witka, being a clean water river,
had a distinctly positive effect, decreasing — through dilution — the concentration of
chemical compounds present in Nysa Luzycka water.

2. MATERIAL AND METHODS '

Water samples for hydrobiological examinations were taken at the same stations as
those for physicochemical analyses [5]. Three complexes of organisms: bioseston, peri-
phyton and benthos were investigated. Bioseston was collected by means of Rutner’s
scoop and conical plankton net bolting cloth No. 25, thus concentrating the material
sampled in 20 dm? of water. Thereupon the organisms were determined in vivo using sui-
table keys [I, 2, 7-9, 11, 12]. The results obtained from microbiological examinations
were calculated for 1 dm? of river water and analysed according to the Pantle-Bucke method,
determining the index of saprobial state. Quantitative proportions of systematic groups
were presented in form of a spherical curve of LoHMANN [3], computing the radius R of
the sphere of a given volume ¥, equal to the frequency of the given systematic groups:

Vs
R=1/ =
4.19

Organisms occurring in periphyton were taken by pincers, diluting the material collec-
ted in river water in 3:1 voluminous ratio. Benthos organisms were collected by Ekman’s
benthos sampler. Periphyton and benthos were examined in vivo, determining the species
by the method given for bioseston. The frequencies of the separate species were estimated
by means of Starmach’s scale [10].

3. RESULTS AND DISCUSSION

During the whole cycle of investigations the following groups of plankton occurred
most frequently: Bacteria, Cyanophyta, Chrysophyta, and Flagellata. Their percentages in
biocenosis varied both in annual cycle and with the river course.

The number of filamentous bacteria (in the plankton of the river Nysa Euzycka) was
very high both at the initial period of investigations (September, October, November)
and at the initial segment of the river (stations 3-6) to decrease gradually with its course
(figs. 1, 2). These bacteria were represented mainly by the genera Thiotrix and Sphaerotilus
{tab. 1). ‘

At the same time the total number of bacteria ranged from 65x 10* to 83 105 per
cm?, the coli titre varied within 10-3~10-° [5]. The fact that the number of filamentous
bacteria and the total number of bacteria decrease with the river course gives the evidence
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Fig. 1. Quantitative proportions of systematic groups of plankton organisms in the river Nysa Euzycka at
the stations 3, 4, 5, and 6 during one-year cycle

] — filamentous bacteria, 2 — Fungi, 3 — Cyanophyta, 4 — Chrysophyta, 5 — Pyrrophyta, 6 — Euglenophyta, 7 — Chlorophyta,

8 — Flagellata, 9 — Rhizopoda, 10 — Ciliata, 11 — Suctoria, 12 — Rotatoria, 13 — Nematoda, 14 — Crustacea, 15 — Oligochaeta,
16 — Insecta

Rys. 1. Stosunki ilosciowe grup systematycznych organizmoéw planktonowych Nysy fuzyckiej na sta-

nowiskach 3, 4, 5 i 6 w cyklu rocznym

1 — bakterie nitkowate, 2 — Fungi, 3 — Cyanophyta, 4 — Chrysophyta, 5 — Pyrrophyta, 6 — Euglenophyta, 7 — Chlorophyta,

8 — Flagellata, 9 — Rhizopoda, 10 — Ciliata, 11 — Suctoria, 12 — Rotatoria, 13 — Nematoda, 14 — Crustacea, 15 — Oligochaeta,
16 — Insecta

to the proceeding self-purification process, thus to the biodegradation of organic pollu-
tants, the presence of which caused the growth of the said biocenosis components.
This fact refers solely to the segment of the river Nysa Luzycka enclosed within the estuary
of the river Miedzianka, below which the number of bacteria rapidly decreased.

The second dominating group of plankton consisted of algae belonging to Cyanophyta
(figs. 1, 2). The observed variations in their frequencies were, in general, consistent with the
annual cycle (intense development in autumn). Some perturbations were observed only
in the late spring, since then the maximum growth of these algae was observed again.
Oscillatoria subtilissima was the main species, since its domination (61.57%, of the total
plankton) was noted at the station 6 in November 1976 (tab. 1).

6 — EPE 3/83
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Fig. 2. Quantitative proportions of systematic groups of plankton organisms in the river Nysa Fuzycka at
the stations 8, 20, 21, and 26
For explanations see fig. 1
Rys. 2. Stosunki iloSciowe grup systematycznych organizmoéw planktonowych Nysy Luzyckiej na stano-
wiskach 8, 20, 21 i 26 w cyklu rocznym

Objasnienia jak na rys. 1

In autumn the populations of diatoms were not significant, their frequency increased
not earlier than in spring, decreasing, however, along the river course. Despite high fre-
quency of this genus no dominance of separate species was observed, except for the stations
4 and 5 in July and August, where grat numbers of the representatives of Melosira granulata
var. angustissima were stated (tab. 1). )

A different situation was observed in station 26 (figs. 1, 2), where the number of diatoms
increased. It seems that it was due to the dilution of polluted water of the river Nysa Luzycka
with a clean water from the reservoir ‘‘Witka” situated on the river Witka.

Mastigophorans occurring in plankton were represented numerously during all the
seasons of the year. The growth maxima observed at the stations 4, 5 and 20 in autumn
and winter gave the evidence to a strong pollution of the water examined.
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Table 1

Significant populations of plankton organisms occurring in the river Nysa Luzycka water during one-year
cycle (percentage of total number of plankton)
Organizmy planktonowe wystepujace w znaczacych ilo$ciach w cyklu rocznym w wodzie Nysy Luzyckiej
(% ogolnej liczby planktonu)
Station
Month Genus and species
3 4 5 6 8 20 21 26

I I I v v Vi VI VIII X X

Sphaerotilus natans Kiitz. 24.61 70.74 82.34 64.31 54.05 35.04
Thiothrix nivea (Rab).
IX Winogr. 24.22
1976 Oscillatoria tenuis Adardh. 10.00
Melosira granulata var.
angustissima (Miill.) Hust. 72.86

Sphaerotilus natans Kitz. 18.0
Zooglea ramigera Itzig-
sohnem Bloch 30.25 10.21
Oscillatoria subtilissima
Kiitz 65.39
Melosira granulata var.
angustissima (Miill.) Hust. ) 33.94 71.51
| Petalomonas mediocanella-
| ta Stein 15.38
‘ X Chlamydomonas probosci-
— 1976 gera Kors. 17.57
Bodo fusiformis (St-Okes)
Lemm. 15.03
Cercobodo crassicauda
(Alex.) Lemm. 42.88
Oicomonas termo (Ehr.)
Kent. 10.79
Pelomyxa villosa Greff. 23.68
Holophrya simplex Sevi. 10.10

Microscilla agilis Pring-
shemm 16.39 12.14
Sphaerotilus natans Kutz. 14.19
Thiothrix nivea (Rab.)
Winogr. 10.57
Mpycetes sp. 10.43
X1  Oscillatoria subtilissima
1976 Kiitz 15.12  34.27 42.73  61.57 36.67
Oscillatoria putrida
Schmidle. 17.43
Bodo edax Klebs. 17.43
Monas vulgaris (Cienk.)
Senn. 12.88
Monosiga ovata 31.97

|
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I

it

v

VI

VIIL

VI

IX

XI
1976

Oicomonas termo (Ehr.)
Kent.

36.46

14.06

37.74

1977

Microscilla agilis Pring-
sheim

Oscillatoria subtilissima
Kiitz. :

Petalomonas pusilla Skoja

Cercobodo crassicauda
(Alex.) Lemm.

Monas arhabdomonas
Mayer

OQicomonas termo (Ehr.)
Kent

10.33

14.45

10.86

40.70

12.28

20.97

61.69

15.17
20.98

11.63

38.32

I
1977

Oscillatoria putrida
Schmidle

Oscillatoria subtilissima
Kitz

Cercobodo crassicauda
(Alex.) Lemm.

Tachysoma pelionella
(Ofm.) Stein.

20.68

16.09

35.04

57.26

13.60

jits
1977

Oscillatoria putrida
Schmidle

Mycetes sp.

Anisonema acinus
Dujardin

Anisonema ovale Klebs

Bodo edax Klebs

Cercobodo crassicauda
(Alex.) Lemm.

Monas vulgaris (Cienk.)
Senn.

Oicomonas termo (Ehr.)

Kent.

Loxocephalus ellipticus
Khall.

Cyphoderia ampula Ehr.

Cyclops strenuus Fischer

11.95

12.59

11.43

41.94

23.95

14.18

11.52

14.63

12.76

10.05

14.65

10.05

[

23.0

13.24

18.74

13.33

27.13

v
1977

Diatoma hiemale (Lyngb.)

Heib.
Chlamydomonas ehren-
bergii Goros.
Cercobodo crassicauda
(Alex.) Lemm.
Loxocephalus ellipticus
Khal.
Cyclops strenuus Fischer

27.81

32.07

10.24

12.30

11:29

22.55
14.47

218

33.88

11.57
45.81
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I

I

v

Y

VII

VIII

IX

X

1977

Oscillatoria putrida
Schmidle

Oscillatoria subtilissima
Kiitz )

Diatoma hiemale (Lyng.)
Hieb.

Melosira granulata var.
angustissima (Miill.)
Hust.

Anisonema ovale Klebs

Bodo edax Klebs

Cercobodo crassicauda
(Alex.) Lemm.

Difflugia globulosa Dujar-
din

Cyclops strenuus Fischer

11.48
12.01

17.40

24.08

10.51

39.09

26.03

1722

VI

32.91

14.47

24,67

24.67

25.95

26.85

10.04

14.68

10.90

VI
1977

Synedra ulna (Nitzch.)
Ehr.

Synedra vaucheriae var.
capitellata Grun.

Melosira granulata var.
angustissima (Miill.)
Hust.

Chlamydomonas ehrenbergii

Goros.
Cercobodo crassicauda
(Alex.) Lemm.
Cyclops strenuus Fischer

i

17.79

13.27

10.18

12.07

12.70

10.95

14.01

11.53

VIL
1977

Oscillatoria tenuis ATg;lrdh.

Melosira granulata var.
angustissima (Miill.)
Hust.

Nitzschia paleacea Grun.

Cercobodo crassicauda
(Alex.) Lemm.

Cyclops strenuus Fischer

23.89

13.01

77.21

55.46

19.10

26.96

11.82

27.38

11.05

31.47

80.51

VI
1977

Zoophagus insidians
Sommerstorff

Anisonema ovale Klebs

Bodo minimus Klebs

Cercobodo crassicauda
(Alex.) Lemm.

Monas arhabdomonas
H. Meyer |

Monas vulgaris\(Cienk.)
Senn

Cyphoderia ampula Ehr.

28.37

11.14

14.66

11.76

23.42

10.58

13.84
11.15

25.88

27.13

16.45

23.36
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Total numbers of plankton organisms are presented in figs. 3, 4 and 5. From the investi-
gations performed it may be stated that their growth was strongly inhibited. During the
investigation cycle the population of this group increased with the river course at its initial
segment (stations 3, 4, and 5) due to a mass growth of the representatives of Bacteria and

111031
water from Szybik

Biedzychdwka
water from pumping
station Turéw I
Miedzianka

Witkae

~
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34 56 8 2020 26 stations

Fig. 3. Total number of plankton organisms in
the river Nysa Fuzycka from September 1976 to
January 1977
1 — September, 2 — October, 3 — November, 4 — January
Rys. 3. Ogo6lna liczba organizméw planktonowych
Nysy Euzyckiej w okresie od wrzesnia 1976 do
stycznia 1977

1 — wrzesien, 2 — pazdziernik, 3 — listopad, 4 — styczer
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Fig. 4. Total number of plankton organisms in the
river Nysa Fuzycka from February to May 1977
1 — February, 2 — March, 3 — April, 4 — May
Rys. 4. Ogolna liczba organizmow planktonowych
Nysy Luzyckiej w okresie od lutego do maja 1977

1 — luty, 2 — marzec, 3 — kwiecien, 4 — maj
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Fig. 5. Total number of plankton organisms in the
river Nysa Luzycka from June to August 1977
1 — June, 2 — July, 3 — August
Rys. 5. Ogolna liczba organizméw planktonowych
Nysy Luzyckiej w okresie od czerwca do sierpnia
1977
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Rys. 6. Variations in the values of saprobial state
index of the river Nysa Euzycka from September
1976 to August 1977
a) 1 — September, 2 — October, 3 — November, 4 — January
b) I — February, 2 — March, 3 — April, 4 — May
c) I — June, 2 — July, 3 — August
Rys. 6. Zmiany wskaznika saprobowosci Nysy
Fuzyckiej w okresic cd wrzesnia 1976 do sierpnia
1977
a) 1 — wrzesien, 2 — pazdziernik, 3 — listopad, 4 — styczei
b) I — luty, 2 — marzec, 3 — kwiecien, 4 — maj
c) I — czerwe, 2 — lipiec, 3 — sietpief



88 M. PAWLACZYK-SZPILOWA et al.

Cyanophyta. Below this segment of the river — up to the mouth of the river Miedzianka —
the population decreased gradually to reach its minimum at the station 21. The observed
increase of plankton population at the station 26 was probably due to the dilution of the
river Nysa Fuzycka water with clean water of the river Witka.

In autumn periphyton was dominated by the sulphur bacteria (Thiotrix and Spiryllum)
(tab. 2). Their presence gave the evidence to intense transformation of sulphur compounds.
In spring (April) diatoms were prevailing. In May the representatives of this group de-
creased in number, giving place (in June) to the species such as Beggiatoa alba and Oscilla-

\
i

Table 2

Significant populations of benthos occurring in the river Nysa Luzycka waters during one-year cycle
(4 — mean, 5 — much, 6 — very much) :

Organizmy peryfitonu wystepujace w wodzie Nysy Euzyckiej w inaczqcych ilosciach w cyklu rocznym
(4 — S$rednio, 5 — duzo, 6 — bardzo duzo):

: Station
Month Genus and species T S
3 4 5 6 8 20 21 26

I 1T 11T v v VI  VII VIII IX X

Thiotrix nivea (Rab.) Winogr. 5 4 5 6
Spirillum sp. ! L4
Zooglea ramigera ltzigsohn em. i

Bloch 4 ;
Mycetes sp. 5
Navicula cryptocephala Kiitz. ¢
Navicula radiosa Kiitz.
Navicula rhynchocephala Kiitz.
Navicula vulpinata Kiitz.
Nitzschia linearis Wsm.
Nitzschia gracilis Hantzsh
Nitzschia sp.

IX Pinnularia appendiculata (Ag.) Cl.
1976  Pinnularia sp.

Chlamydomonas sp. 4
Bodo angustus (Duj.) Biitsch.
Bodo edax Klebs 4
Cercobodo bodo (Meyer) Lemm.
Cercobodo longicauda (Stein) Senn.
Cercobodo sp. 4 4
Helkesimastix faecicola Woodcock-

Lapoze
Mastigamoeba invertens Klebs 5
Monas cylindrica Skuja 4
Monas minima H. Meyer
Monas vulgaris (Cienk.) Senn. 4
Qicomonas sp. 5 5

Rl N S N N N NN N
“»n L wn
BN

S
wn
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1II

11T

v

v

VI

VII  VIII

IX

X

IX
1976

Rhynchomonas nasuta (Stokes) Klebs
Clathrostoma viminale Penard
Frontonia acuminata Ehr.
Holosticha sp.

Loxodes rostrum (O. F.) Miiller
Nassula sp.

Paramecium caudatum” Ehr.
Paramecium sp.

Saprophilus agitatus Khal
Stichotricha secunda Perty

LS N

(O T S AN

4

1976

Spirillum sp.

Thiothrix nivea (Rab.) Winogr.

Zooglea ramigera Itzigsohn em.
Bloch

Sphaerotilus dichotomus (Cohn)
Migula

Sphaerotilus natans Kiitz.

Oscillatoria subtilissima Kiitz.

Melosira varians Ag.

Melosira granulata (Ehr.) Ralfs

Navicula cryptocephala Kiitz.

Navicula exiqua (Greg.) Miill.

Navicula lanceolata (Ag.) Kiitz.

Navicula radiosa Kutz.

Navicula rhynchocephala Kiitz.

Nitzschia gracilis Hantzsch

Nitzschia palea (Kiitz.) W.Sm.

Nitzschia paleacea

Nitzschia recta Hantzsch

Synedra ulna (Nitzsch) Ehr.

Pedinomonas minor Korsh

Chlamydomonas kutenikowi Goros

Chlamydomonas proboscigera Kors

Chlorosarcina minor Gerneck

Dispora crucigenioides Printz

Eiermsporapsis exultans Korsikov

Bodo edax Klebs

Bodo globosus Stein

Bodo minimus Klebs

Bodo putrinus Lemm.

Bodo caudatus (Duj.) Stein

Cercobodo crassicauda (Alex.) Lemm.

Cercobodo longicauda Stein

Cercobodo radiatus Lemm.

Monas arhabdomonas Himeyer

Monas vivipara Ehr.

Monas vulgaris (Cienk.) Senn.

Qicomonas mutabilis Lent.

-

w L N W

W

w hHh L N
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I 11 il v A\ VI vl vil IX X

Pleuromonas jaculans Perty 5)
X Rhynchomonas nasuta (Stokes) Klebs 4
1976 Euplotes muscicola Khal. 4
Paramecium caudatum Ehr. S
Uronema griseolum Maupas 4

Sphaerotilus dichotomus (Cohn.) |
Migula 5 |
Sphaerotilus natans Kiitz.
Spirillum sp. 4
Microscilla agilis Pringshemm S
Thiothrix nivea (Rab.) Winogr.
Mpycetes sp.
Oscillatoria brevis (Miitz.) Gom.
Oscillatoria subtilissima Kiitz.
Navicula exiqua (Greg.) Miill.
Nitzschia amphibia Grun.
Nitzschia palea (Kiitz.) W.Sm.
Nitzschia paleacea Grun.
Petalomonas mira Awe. Zinzew.
XI Petalomonas pusilla Skuja 6
1976  Bodo caudatus (Duj.) Stein
Bodo edax Klebs
Bodo minimus Klebs 4
Bodo putrinus Lemm. ) 4
Cercobodo bodo (Meyer) Lemm.
Cercobodo longicauda Stein
Monas dangeardi Lemm.
Monas vulgaris (Cienk.) Senn. 4
Rhynchomonas nassuta (Stokes)
Klebs 4
Amoeba verrucosa Ehr. 5
Chilodonella uncinata Ehr.
Nassula gracilis (Bloch) Roux. 4 4
Paramecium caudatum Ehr. 4
Uronema griseolum Maupas 6
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I Bodo caudatus (Duj.) Stein 4
1977  Monas socialis Lemm. 4

11 Thiothrix nivea (Rab.) Winogr. 4 —
1977 Dactylococcopsis rhaphidioides Hansg. 4

Spirillum sp. 4 . 4 5
Sphaerotilus dichotomus (Cohn.)
Migula 4
111 Thiothrix niveas (Rab.) Winogr. 5
1977 Diatoma elongatum (Lyngb.) Ag. 5 s
Diatoma vulgare Bory. 4 6
Melosira granulata (Ehr.) Ralfs. 4
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1T I v v vi vl vil IX X

Melosira granulata var. angustissima

(Miill.) Hust. 4
Navicula cryptocephala Kiitz. 4 4 4
Navicula radiosa Kiitz. 4
Navicula viridula Kiitz. 4 4
Nitzschia palea (Kiitz.) W.Sm. 4 4
Nitzschia paleacea Grun. )
Synedra ulna (Nitzsch) Ehr. 5
Bodo minimus Klebs 4
Monas vulgaris (Cienk.) Senn. 4
Chilodonella uncinata Ehr.

BN

NN

|
|
|
l

Meridion cilculare Ag.

Navicula cryptocephala Kiitz. S 5 5 4 5

Navicula radiosa Kiitz.

Navicula rhynchocephala Kiitz.

Navicula mutica Kutz.

Navicula viridula Ehr. 4 4 4

Navicula gracilis Ehr.

Nitzschia acicularis W.Sm.

Nitzschia palea (Kiitz.) W.Sm. 5 6

Nitzschia paleacea Grun. 4
4

o W= NV SV S-S NV B N N
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S

Synedra ulna (Nitzsch.) Ehr.

\
\
\
|
|

Nitzschia palea (Kiitz.) W.Sm. 4 4
Euglena viridis Ehr. 4
Helkesimastix faecicola Woodcock-

Lapabe 6 4

Beggiatoa alba (Vauch.) Trevisan 4
Pelomena subtilissima Skuja S
Spirillum sp. 5 6
Oscillatoria brevis (Kiitz.) Gom. 5
Rhabdoderma lineare Schmidle et

Lauterborn 6
Synedra ulna (Nitzsch) Ehr. 4 4 4 4
Anthophysa vegetans (O.F.M.) Stein. 4
Amoeba proteus Pallas 4
Amphileptus claparedei Stein. 5
Euplotes muscicola Khal.
Paramecium caudatum Ehr.
Paramecium trichium Stokes
Oxytricha fallax Stein.
Tachysoma pelionella (O.F.M.) Stein. 4
Uronema marinum Dujardin 4
Nemathodes sp. 4
Diplogaster rivalis Biitschli 4

[ S

Spirillum sp. 4
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1 11 11 v v VI  VII VII 1IX X

Navicula cryptocephala Kiitz. 4
Nitzschia palea (Kiitz.) W.Sm. 4 4

VII Bodo globosus Stein. 4

1977  Bodo putrinus Lemm. 4 4
Uronema marinum Dujardin 4 4
Pelonema subtilissima Scuja. ) 4 o
Menoidium minutum Maty. 4

VIIT Helkesimastix faecicola Woodcock-

1977 Lapage 4 - 4
Uronema marinum Dujardin 4

toria brevis occurring in strongly polluted waters (tab. 2). Benthos (tab. 3) in autumn was
represented by the mentioned above sulphur bacteria and additionally by Beggiatoa
minima. In spring numerous diatoms occurred in May to decrease distinctly in June.

The presence of the mentioned above organisms in biocenosis of the river Nysa Luzycka
water gives the evidence to its strong pollution and to the intense transformations of sul-
phur occurring in this river. This fact was confirmed by the studies on the occurrence of
physiological groups of sulphur bacteria [6].

Table 3

Significant populations of benthos in the river Nysa ELuzycka waters during one-year cycle (4 — mean,
5 — much, 6 — very much)
Organizmy bentosu wystepujace w wodzie Nysy Luzyckiej w znaczacych iloSciach w cyklu rocznym
(4 — srednio, 5 — duzo, 6 — bardzo duzo)

Station
Month Genus and species
3 4 5 6 8 20 21 26
I 1I 11 v v VI vl VI 1IX X
Beggiatoa sp. 5 5
Navicula oblonga Kiitz. 5
Nitzschia palea (Kiitz.) W.Sm. 5
Nitzschia paleacea Grun. 5
Synedra Vaucheriae Kiitz. 4 5
Synedra ulna var impressa Hust. S
Petalomonas mediocanellata Stein. 4 4
IX Euglena oxyuris Schmarda 4
1976 Chlamydomonas ehrenbergii Goros. 6 5
Chilomonas bacillaris Ehr. 4
Amoeba radiosa Dujardin 4
Loxocephalus ellipticus Khal. 6 5
Paramecium caudatum Ehr. 4 S
Diplogaster rivalis Biitschli 4 4 6

Cyclops strenuus S. Fisch. 5
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1 - : 1 v v vI vl

VIII

IX

IX
1976

Tanypus monilis L.
Gordius aquaticus Dujardin 6

1976

Aphanothece clatrata W. et G.S.

West 6
Oscillatoria putida Schmidle 5
Oscillatoria subtilissima Kitz.

Navicula exiqua (Greg) O. Miill. ’ 4
Petalomonas mediocanellata Stein 6

Bodo edax Klebs 4
Cercobodo crassicauda (Alex.) Lemm. 4

Monas arhabdomonas Meyer 6

Qicomonas termo (Ehr.) Kent. 6
Pelomyxa villosa Greeff. 4

Euplotes charon 4
Euplotes patella Ehr. 4
Loxocephalus ellipticus Xhal. 4

(%]

XI
1976

Beggiatoa alba (Vaucher) Trevisan
Sphaerotilus dichotomus (Cohn.)

Migula
Oscillatoria subtilissima Kitz. 4 4 6
Nitzschia palea (Kutz.) W.Sm. 4
Synedra ulna var. impressa Hust. 4
Anisonema acinus Dujardin
Bodo edax Klebs 6 : 4 6
Cercobodo crassicauda (Alex.) Lemm. 5
Monas elongata (Stokes) Lemm. 5
Loxocephalus ellipticus Khal.

1977

Beggiatoa alba (Vaucher) Trevisan 6
Beggiatoa minima Winogr. 6
Sphaerotilus dichotomus (Cohn.)

Migula 5 5
Sphaerotilus natans Kiitz. 6
Spirillum kolkwitzii Wislouch. 4
Diatoma vulgare Bory. 4
Navicula lanceolata Kiitz. 4 5
Navicula cuspidata Kiitz. 4
Nitzschia linearis W.Sm. 4
Nitzschia hungarica Grun.

Pinnularia maior (Kitz.) Cl.

Stauroneis anceps Ehr. 4
Surirella ovata Kitz.

Bodo angustus Dujardin

Bodo edax Klebs

Bodo globosus Stein.

Polytoma obtusum Pascher 4 4
Amoeba guttula Dujardin 4
Amoeba limax Dujardin 4

F NN NN

N
N

N
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11

111

v

v

VI

VII

VIII

IX X

1977

Amoeba striata Penard
Chilodonella fluviatilis Stokes
Loxocephalus ellipticus Khal.
Loxodes rostrum Miiller
Paramecium putrinum (Clap.) et
Lachman
Spirostomum ambiquum Miill.-Ehr.
Stylonychia putrina Stokes
Cyclops strenuus S. Fisch

(]

I
1977

11T
1977

Beggiatoa alba (Vaucher) Trevisan

Beggiatoa minima Winogr.

Crenothrix polyspora Cohn.

Sphaerotilus dichotomus (Cohn.)
Migula

Mpycetes sp.

Thiothrix nivea (Rab.) Winogr.

Cymbella cistula (Hemp.) Grun.

Gomphonema olivaceum (Lyngb.)
Kutz.

Meridion circulare Ag.

Navicula dicephala (Ehr.) W.Sm.

Navicula viridula Kiitz.

Nitzschia hungarica Grun.

Nitzschia palea (Kutz) W.Sm.

Nitzschia vermicularis Grun.

Stauroneis anceps Ehr.

Synedra ulna (Nitzsch.) Ehr.

Euglena viridis Ehr.

Petalomonas pusilla Skuja.

Cercobodo crassicauda (Alex.) Lemm.

Monas arhabdomonas Meyer
Amoeba botrylis Penard
Chilodonella uncinatus Ehr.
Prorodon minutus Khal.
Tubifex tubifex Miiller

Beggiatoa alba (Vaucher) Trevisan
Sphaerotilus natans Kiitz.
Spirillum sp.

Thiothrix nivea (Rab.) Winogr.
Oscillatoria subtilissima Kiitz.
Cymbella cistula (Hemp.) Grun.
Diatoma vulgare Bory.

Navicula cuspidata Kiitz.
Nitzschia hungarica Grun.
Stauroneis anceps Ehr.

Synegra ulna (Nitzsch) Ehr.

»
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I I v

v viI vl vl IX X

111
1977

Distigma proteus Ehr. em.
Pringsheim
Bodo minimus Klebs.
Amoeba limax Dujardin
Loxocephalus ellipticus Khal. 4
Stylonychia mytilus Ehr.

v
1977

Spirillum sp. 6
Oscillatoria brevis (Kiitz.) Gom.

Oscillatoria tenuis Agardh. 6
Stauroneis anceps Ehr.

Stauroneis phaenicentron Ehr.

Synedra ulna (Nitzsch) Ehr.

Distigma curvatum Pringshein

Bodo edax Klebs 4
Monas arhabdomonas Meyer 4
Monas elongata (Stokes) Lemm.

Monas minima Meyer 4
Monas obliguus Schewiakoff 4

Sphaerotilus dichotomus (Cohn.)
Migula
Meridion circulare Ag.
Navicula rhynchocephala Kiitz.
Nitzschia hungarica Grun.
Nitzschia palea (Kiitz.) Smith
Stauroneis anceps Ehr.
Anisonema acinus 4
Euglena pisciformis Klebs
Petalomonas pusilla Skuja 5
Bodo edax Klebs
Monas arhabdomonas Meyer

Monas vulgaris (Cienk.) Senn. 5
Euplotes charon Ehr. 4
Loxocephalus ellipticus Khal. 4
Paramecium putrinum (Clap.)

Lachman 5
Spirostomum ambiquum Miill.-Ehr. 4
Vorticella microstoma Ehr. S
Branchius sp. 4
Asellus aquaticus (L.) Racov.

Tubifex tubifex Miiller

VI
1977

Beggiatoa alba (Vaucher) Trevisan
Sphaerotilus natans Kiitz. 4
Spirillum kolkwitzii Wislouch.

Spirillum sp.

Oscillatoria limnetica Lemm. 4
Phormidium foveolarum (Mont.) Gom.
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1I

III

v

Vv

VI VII IX

VI
1977

Navicula gracilis Ehr.
Nitzschia hungarica Grun.
Nitzschia linearis W.Sm.
Nitzschia palea (Kiitz.) Smith
Stauroneis anceps Ehr.
Astasia quartana (Moroff.)
Pringsheim
Bodo minimus Xlebs.
Cercobodo crassicauda (Alex.)
Lemm.
Monas vulgaris (Cienk.) Senn.
Lionotus varsoviensis Wrzesn.
Vorticella microstoma Ehr.
Navicula cuspidata Kitz.
Nitzschia linearis W. Smith
Distigma curvata Klebs
Petalomonas pusilla Skuja.
Philodina roseola Ehr.
Tubifex tubifex Miiller
Cyclops strenuus Fischer
Encyclops sp.
Chironomus plumosus L.

4

B~

VIIT
1977

Results of hydrobiological investigations have confirmed a high degree of the river
Nysa Luzycka water pollution. This fact is manifested by the characteristic indices of
saprobial state, such as the presence of filamentous bacteria of the genera Sphaerotilus,

Achroonema spiroideum Skuja.
Beggiatoa alba (Vaucher) Trevisan
Oscillatoria formosa Bory.
Oscillatoria fragilis Bocher.
Cymbella amphicephala Nag.
Nitzschia linearis W. Smith
Pinnularia microstauron (Ehr.) Cl.
Stauroneis phaenicentron Ehr.
Synedra ulna (Nitzsch) Ehr.
Distigma curvata Pringshein
Chlorella vulgaris Beyerinck

Bodo globosus Stein.

Monas vulgaris (Cienk.) Senn.
Amoeba verrucosa Ehr.

Diflugia limnetica LeVander
Colpidium colpoda (Ehr.) Stein.
Loxocephalus ellipticus Khal.
Nassula gracilis Bloch-Roux
Paramecium caudatum Ehr.

4. CONCLUSIONS

P
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Thiothrix and Beggiatoa and of Cyanophyta, chiefly the species Oscillatoria subtilissima
as well as the presence of zoomastigina. The presence of such organisms as Beggiatoa
alba, Beggiatoa minima, and Oscillatoria subtilissima gives and additional evidence to inten-
se transformation of sulphur compounds. In the Turoszow region the main sources of
sulphur compounds are power plants in which enormous amounts of brown coal are burnt
with a simultaneous emission of SO, to the atmosphere. Diffusion of the latter into water
enables the development of numerous species of sulphur-oxidizing organisms. This fact
is confirmed by the presence of sulphur bacteria, such as Beggiatoa minima and Thiothrix
found in the biocenosis of the river Witka, classified — according to the physicochemical,
bacteriological and hydrobiological investigations — among a- mesosaprobial zone [6].

The substantial development of diatoma observed during late spring and summer does
not correlate with their seasonal characteristics. This could be due to non-typical variations
in temperature and to disturbances in nitrogen and phosphorus cycles [4].

The decreasing population of plankton organisms along the river course resulted from
the changes occurring in water due to industrial pollution and also from secondary pollu-
tion caused by the decay of Bacteria and Cyanophyta developed in mass.

The saprobial state index calculated from hydrobiological analyses showed (except for
the initial period of investigations — September, October, November) high variations.

So high pollution degree of the river Nysa £uzycka and its estuaries creates exceptional
difficulties in water intakes and wastewater disposal. The waters of the river Nysa Luzycka,
being affected by wastewaters, surface runoffs and diffusing from the atmosphere, belong
to the mesosaprobial zone and are the source of water taken by power plants for cooling
purposes. Despite high costs the effects of purification and treatment are very often inade-
quate and, consequently, the walls of cooling towers are overgrown by filamentous forms of
Bacteria and Cyanophyta.
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STAN ZANIECZYSZCZENIA NYSY LUZYCKIEJ] W REGIONIE TUROSZOWSKIM
CzESC III. ZMIANY EKOLOGICZNE W BIOCENOZIE I SAPROBOWOSC NYSY
LUZYCKIEJ

Celem pracy bylo okreSlenie stopnia zanieczyszczenia wody Nysy Euzyckiej i jego wplywu na ksztal
towanie sie biocenozy badanej rzeki. Duza warto$¢ wskaznika saprobowosci, charakterystyczna dla strefy
a-saprobowej, potwierdzila znaczne zanieczyszczenie rzeki. W biocenozie wykazano obecno$¢ duzych ilosci
przedstawicieli organizméw typowych dla wod silnie zanieczyszczonych tj. Sphaerotilus sp., Thiothrix
sp., Beggiatoa alba, Beggiatoa minima, Oscillatoria subtilissima i wiciowcow bezzieleniowych. Okresowo
wystepujace duze ilosci bakterii i sinic siarkolubnych $wiadcza o intensywnych biologicznych przemianach
zwiazkow siarki. Uchodzace do Nysy Luzyckiej rzeki mialy dwojakiego rodzaju wplyw na stan jej zanie-
czyszczenia: Miedzianka — ujemny, Witka — dodatni.

DIE VERSCHMUTZUNG DER LAUSITZER NEISSE IM REGION VON TUROSZOW
TEIL. III. OKOLOGISCHE VERANDERUNGEN DER BIOZONOSE
UND DES SAPROBIENSTANDES DES FLUJWASSERS

Ziel der Arbeit war die Bestimmung des Verschmutzungsgrades der Lausitzer Neile und dessen Ein-
fluB auf die Gestaltung der Biozonose des untersuchten FluBabschnittes. Ein hoher Saprobienbeiwert wel-
cher fiir die a-mesosaprobe Zone charakteristisch ist, bestitigt die stark ausgeprigte Verunreinigung des
FluBes. In der Biozonose sind fiir starke Verunrenigungen typische Organismen vertreten: Sphaerotilus
sp., Thiothrix sp., Beggiatoa alba, Beggiatoa minima, Oscillatoria subtilissima und griinlose Geifleltierchen.
Die von Zeit zu Zeit auftretende, starke Entwicklung von Bakterien und schwefelphilen Blaualgen, deutet
auf einen intensiven Metabolismus der Schwefelverbindungen. Die in die Lausitzer Neile miindenden
NebenfliiBe wirken auf die Wasserqualitidt grundaus verschieden: die verodete Miedzianka (Kupferbach)
negativ, die relativ saubere Witka dagegen positiv.

COCTOSIHUE 3ATPSA3HEHUSA HbLICHI JIVXKUIIKON B TYPOUIOBCKOM PAVIOHE
YACTHB III. SKOJIOITMYECKUE VIBMEHEHV S B BUMOILIEHO3E
" CATIPOBOBOCTH HBICHI JIVXKULIKOM

Ilenp pabOTHL COCTOSIA B ONPENENICHWH CTEIEHM 3arpsi3HeHMs BOABI HbBICEI JIy)KANKOM W BIUSHUS
3TOM CTeneHH HA OHMOLEHO3y HCclienyeMoil peku. Bompnioe 3HadeHHe KoddhduumeHTa CcanpodoBOCTH,
XapakTepHOe I a-CanpoOOBOil 30HBI, HOATBEPIUIO 3HAYUTENLHOE 3arpsi3HeHue pexu. OTMEUEeHO, 4To
B OHOLEHO3€ BBICTyHaeT OOJIbINOE KOJMYECTBO MPENCTABHTENEH OPraHM3MOB, THIMYHBIX IJIsl OY€Hb 3a-
TPA3HEHHBIX BOJ, T. €. Sphaerotilus sp., Thiothrix sp., Beggiatoa alba, Beggiatoa minima, Oscillatoria sub-
tilissima M XTyTHKOBBIX. BpICTynaromee mepHoIMYECKH OONBLIOE KOIMYECTBO OaKTepHit M CEposrOObIX
CHHIOX CBHUICTE/IECTBYET 00 HHTCHCHBHBIX OMOJIOTMYECKHX MPEBPALICHUAX COEOMHEHMIA cepbl. Pexu, BTe-
karomue B Hpicy JIy)kuuky mo-pasHOMY BAMSIIOT HA CTENeHb €€ 3arps3Henusi: Mea3siHka — OTPULATENbHO,
Butka — [OJIOKHATEIBHO.




