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SEAWOMIR WIELGOSZ

Struktura ugrupowan zoobentosu
drobnoziarnistego podtoza rzeki Eyny

. The structure of zoobenthos communities of a fine-grained
substrate of the River Eyna

Whptyneto 1 grudnia 1977 r.

Abstract — A description of the structure of benthofauna communities of a fi-
| ne-grained substrate, along the longitudinal profile of the River Lyna, is given. Of the

130 taxons recorded, Oligochaeta and Chironomidae were found to predominate. Chan-
. ges in the taxonomic-quantitative structure of the zoobenthos were observed; among
other places, they were noted at a station affected by wastes. A correlation between
' the benthofauna numbers and some physico-chemical factors was determined. On the
basis of 71 species and groups of Chironomidae forms, changes in the domination of
 the main species and similarities between the neighbouring stations were determined,

cenological criteria of the natural division of the set having been taken into conside-
- ration,

As it appears from Polish hydrobiological literature, the benthofauna
. of lowland rivers in Poland has not been sufficiently elaborated so far.
Among the physiographic-ecological studies of bottom invertebrates the
works of Szczepanski (1953), Kajak (1959), Mikulski and
Tarwid (1951) deserve special mention. The analyses of changes
occurring in the composition of species or in the quantitative structure
- of biocenotic communities in the ecosystems degraded by antropogenic
 effects seem particularly interesting. A number of potamological works
- was published dealing with the influence of pollution on benthofauna
communities (among others Niedzwiecki 1970, Rybak 1962.
Zieba, Zaé¢wilichowska 1966).

In spite of the fact that the Lyna is the largest river of the Mazurian
 Lake District, its zoobenthos has not been elaborated in detail.

' The aim of the present work was to determine the taxonomic com-
position and the quantitative structure of benthofaina communities in
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the longitudinal profile of the river. On the basis of a general tendency
to variability shown by the character of these communities, the interpre-
tation of the mutual similarities between the stations with regard to Chi-
ronomidae was presented.

Territory, matérial, and method

The total length of the River Lyna is 289.4 kilometres. There are
217 kilometres of the river course and 5773 square kilometres of the river
basin are found on Polish territory.

The Eyna flows through picturesque forests, meadows, and lakes;
a fine landscape of great touristic value. This is particularly true about
the catchment area of the upper Lyna which includes 610 square kilome-
tres and lies in the south-west part of the Mazurian Lake District, in the
Olsztyn Lake District. Here the river basin is about 7—16 kilometres in

KETRZYN
N

J. Ustrych
J. tonskie

Maroth®

Ryec. 1. Lokalizacja stanowisk, J — jeziora

Fig. 1. Localization of sampling stations. J — lakes
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Tabela I, Charaktarystyka prrepZyws wdy (m>/sek) w rzece Lynie (Weilug danych IMCW
w BiaZzymsteku) 2 - maksimum; ¥ ~ mimimmm; e - dredni

%able I. Charscterictios ef water flew (m>/sec) inm the Biver Iyna (Aeecording te the
date of IMGW is Bilatystek) a - maximum; b ~ minimum; ¢ - mean

Miesige | Przepiyw wedy Olsziyn Bukwald Smoowe
Honth Water flew 1972 1973 1974 1972 1973 1974 1972 1973 " | 1974
a D416 | 472 18.4 | 19.5 16.3 | 19.7
I » 3.85 3.12 5.85 7.24 10.9 i2.8
e 3.99 1.00 11.4 13.4 13.6 15.7
a 4.90 4.97 20.9 36.6 23.1 33.6
bod » 3.95 4.06 5.69 | 12.5 11,2 18.3
. 4.40 4.53. - 13.8 20.4 17.8 25.5
s 4.84 4.55 20.2 22.0 21.5 21.8
IIX » 4.37 3.7 9.80 9.80 14.6 15.6
e 4,57 4.17 15.4 14.6 19.2 18.0
s 5.03 4.00 19.6 16.9 19.8 16.3
Iy » 4.26 3.50 9.30 3.12 15.1 7.36
'3 4.61 3.72 14.5 1.3 17.5 12.9
a 4,72 4.51 9.91 17.6 17.7 16.5 16.5 18.1 16.3
¥ » 3.45 3.65 3.15 5.87 5.61 3.75 8.0 10.7 7.65
o 3.75 1,20 3.52 11.6 12.3 9,79 | 13.3 15,0 12.3
Iy 4.78 4.30 5.61 13.2 15.2 17.0 15.3 16.0 19.4
¥I » 3.22 2.56 3.25 6.7¢ 4.98 4.56 8.85 8.35 7.65
™ 3.67 3.46 3,9 10.3 9.75 | 10.1 12.4 11.8 12.5
a 4.14 2.66 5.51 14.9 13.7 24.6 17.1 13.6 23.3
YIT » 3.38 2.06 4.36 5.20 4.72 1 10.6 7.0 6.86 | 16.2
e 3.76 2.35 4.78 1.8 8.44 | 15.8 12.7 9.54 | 20.3
a 4.30 3.78 5.56 15.¢ 11.7 23.8 15.7 11.0 23,5
YIIT » 3.18 2.40 3.69 6.55 4.601 10.5 9.08 7.41 | 13,5
c 3.76 2.94 4.63 10.8 8.27 | 15.3 13.0 |- 9.29 | 17.2
2 5.78 3.67 4.05 20.5 10.3 12.7 20.6 10.4 13.0
Ix » 4.78 | 2.73 { 3.04 8.78 1 4.351 T.28 | 12.3 7.41 | 10.6
e 5.22 3.03 3.38 13.9 7.14 | 10.2 16.7 9.16 | 1.7
a 5.80 3.45 5.54 24.2 13.9 26.0 20.8 12.5 34.0
X » 5.22 3.00 3.26 10.6 5,29 8.58 | 16.7 8.0 10.4
° 5.52 3.25 1.28 15.9 8.76 | 15.6 19.1 10.2 21.0
a 6.32 5.03 6.67 20.0 | 18.5 46.4 20.9 19.1 49.5
XI ) 5.74 3.40 5.65 13.9 5.45 9.20 | 19.3 9,24 | 28.1
e 5.03 4.18 6.06 16.4 11.5 28.9 20.0 14.1 ) 37.9
a 5,23 4.84 6.85 21.8 18.5 49.4 21.8 18.0 38.7
I B 4.16 | 4.25 6.00 5.05 6.25 4.40 | 11.0 1.4 27.5
e 4.50 4.63 6.48 15.3 12.6 21.3 17.8 14.3 31.5

width and about 50 kilometres in length. The lakes of the upper basin
cover 42 square kilometres (i.e. 790 of the basin area) and by levelling
the surface drainage, control the regularity of river yields. The catchment
basin of the lower Lyna includes agricultural land but also forests, mea-
dows, pastures, and moors. In this sector the river receives a number
of affluents, chiefly the right-side ones, such as the Wadag, Kirsjana,
Symsarna, Pisa, and Guber, which drain numerous Mazurian lakes. The
mean unitary gradient of the Lyna is 0.525%.

The town of Olsztyn is the most important source of municipal and
industrial wastes discharged directly to the river. Other sources of pollut-
ion are towns lying along the course of the River Lyna (fig. 1).

Table I contains values of river yields in the analysed period. Phy-
sico-chemical properties of the Lyna water are given in Table II.

The observations were carried out at 10 stations (fig. 1) Table III
contains detailed descriptions of the stations. Epiphyta were identified
by Miss Danuta Chudyba, MSc. Field investigations were realized
from May 1972 to March 1974 at 2-month intervals. Samples of the
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Tabela III.
Pable III.

Charakterystyka stenowisk badawozyoh
Characteristics of sampling stations

Usytuowanie
Locality

-

Rodsaj terenu
Kind of terrain

Szerokodé koryta

rzeki

Breadth of river

bottonm
(m)

Charakter osadéw dna

Charaoter of bottom
sediments

Roélinnodé wodna
Aquatic plants

Ggbki, bakterie nitko-
tm»o..munﬁdu

Spongla, filamentous
vaoteria, fungi

pomize) £rédel iyny,
w poblizu wsi Oriowo
below iyna springs,
near the village of
Orlowo

zaki

meadows

1- 1.5

plasek
sand

Pontinalls antipyretica .., Pseundochanirasle
pygmes Kuetg., Ulotrix sonata Euets.

ponlse) Jeziora Ker-
noz

below Lake Kernog

2gki, luéna sgabudowa
wiejska

meadows, dispersed
village buildings

8-12

ntua‘ plasek, mui

gravel, sand, mud

| Potamogeton orispus L., P. lucens L., Juncus Sp.,

Phragmites communis Trin., lemna trisules L.,

L. minor L., Juphar iuteum (L.) Sm., Hydrodictyon
reticulatus (L.) Lagerh., Ulotrix zonata Kuets.,
Draparnaldia glcmerata (Vauscher), Spirogyra Sp.,
Cladophora glomerata (L.) Kuetz.

ponlgej Jezlora
Ustrych

below Lake Ustrych

las liSciasto-igla-
sty

deoiduous coniferous
forest

10-14

#zwir, piasek, roszdrob-
niones skorupy Mollumsca

gravel, sand, broken
Mollusc shells

Pontinalis sp., Cladophora glomerata, Chaetophora
elegans (Roth.) Ag.

ponizej Olsztyna
{Pozorty)

below Olsztyn
(Pozorty)

1gki, grunty nie za-
gospodarowane

mzadow, waste land

piasek, mu2, fragmenty
roflin wodnych

sand, mud, fragments
of aquatic plants

Batrachospermun moniliformae Roth., Sagittaria
sagittifolia L., Blodea oanadensis Rich., Pota-
mogeton perfoliatus L., Phragmites communis, Gly-
ceria aquatica (L.) Wahlb., Acorus calamus L.,
Nuphar luteum, Ceratophyllum demersum L.

Spongilla (S.) lacustris
(1.) Vejd.

w Olsztynile
in Olsztyn

las lisoiasto-igla-
sty

deciduous coniferous”

forest

10-15

pilasek, mul

sand, mud

Potamogeton pectinatus L., Glyceria aquatiea,
Acorus calamus

Sphaerotilus natans
Kuetgz., Begglatoa alba
(Vauscher) Trevisan, -
leptomitus lacteus Ag.

przed Dobrym kiastem

above the locality of
Dobre Miasto

1aki

meadows

10-15

plasek, mul, fragmen-
ty ro$lin wodnych
gand, mud, fragments’
of aguatic plants

Sagittaria sagittifolia, Elodea canadensis, Pota-

mogeton crispus, P. perfoliatus, Glyceria aquatica,

Acorus calamus, Fuphar luteum, Ceratophyllum de-
mersum

przed Lidzbarkiem
Jarmihskim

above the locality of
Lidzbark Warminski

gkl
meadows

12-15

piasek, mul
sand, nud’

Sagittaria sagittifolia, Fontinalis antipyretica,
Vaucheria sp.

przed Bartoszycaml

above the locality of
Bartoszyce

1gki, luina zabudowa
mie jska

meadows, dispersed
town houses

12-15

. piassk, mu?, fragmenty

rodlin wodnych

sand, mud, fragments
of aquatio plants

Sagittaria sagittifolia, Potamogeton pectinatus,
Stigecclonium tenue (Agardh) Kuetz.

przed Sgpopolem

above the locality of
-Sgpopdl

las lisciasty
deciduous forest

12-15

piasak, mut, glina
sand, mud, loam

Sagittaria sagittifolia, Potamogeton sp.

Stopki na granicy
Polski

Stopki at the state
border

1gki, pojedyncze za-
budowania wiejskie
meadows, scattered
country houses

25-50

mut, piasek
mud, sand

Sagittaria sagittifolia, Nuphar luteunm, Juncus
8p., Phragmites communis, Acoruc calamus, Cerato-
phyllum demersum, Myriophyllum sp.
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benthofauna were collected with Szczepanski's tubular bottom sampler
- with a 10-cm? catching surface. The upper opening of the sampler was
~ covered with a net of 0.5X0.5 mm mesh gauze. A series consisted of
10—30 samplings at every station. In the littoral zone the catches were
performed at a depth of 20—30 cm and as near to the middle of the river
as it was possible. The author iried also to ensure a uniform spatial
distribution of samples, particularly if greater sampling series were con-
ducted, in order to eliminate the sampling from previously exploited
stations, the mixing up of sediments etc. Habitats were determined on
" the basis of comparable features of the substrate in the longitudinal
profile of the river (Il1lies, Botosaneanu 1963, Ulfstrand
1967). In this case this was the dominating homogenous fine-grained
substratum with a similar structure of sediments granulation. The deter-
~ mination of this type of habitat made it possible, upon analysing the
changes occurring in the fauna communities along the river course, to
eliminate the error which would result if animal communities developing
on various substrates were taken together. Any other approach would
illustrate not so much the faunistic zonation of the river as differences
among the habitats. The samples were washed on a sieve of 0.25X0.25 mm
mesh, this being the condition of catching all juvenile forms of benthos
animals. The samples were collected in vivo, selected specimens being
preserved in 4% formalin. Only Oligochaeta which should serve for the
calculation of biomass were fixed in 10%s formalin (according to How -
miller's suggestions, 1972) and weighed exact to 1 mg. The mathe-
matical interpretation was based on estimated values (i.e., the percent
share of a taxon in relation to the whole invertebrate community at
a given station) and relative values (i.e., average numbers of a taxon per
surface unit).

The systematic classification of taxons developed by Illies (1967)
was used in the work, except for Chironomidae which were classified
as follows: sub-family Tanypodinae (according to Fittkau 1962),
Orthocladiinae (Pankratova 1970), and Chironominaze (Romani-
szyn 1958). In the identification of the chironomids numerous source
works and revisions were applied: Beck and Beck (1969), Cer-
novskij (1949), Fittkau (1962), Hirvenoja (1973), Lenz
(1954—1962), Pankratova (1970), Romaniszyn (1958), Thie-
nemann (1944, 1952), Zaviel (1939), and Zaviel and Thie-
nemann (1921), The taxonomic synonymy of Chironomidae larve was
used as in Fittkau's work (Fittkau et al. 1967). '
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Distribution of taxons in the longitudinal profile of the river
The analysis of changes in the domination of taxons along the river

course was carried out by comparing the systematic-quantitative struc-
ture of zoobenthos communities in the separate stations (Table IV).

. 226

Liczba taksonow
Number of taxons
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Stanowiska — Stations
Ryc. 2. Liczba taksonéw (kolumny) i $rednia liczebnosé bentofauny (1) na kolejnych
stanowiskach w powigzaniu ze zmianami BZT; (2)

Fig. 2. Number of taxons (columns) and average density (1) of bottom fauna at successi-
ve stations with reference to BOD; changes (2)

In comparing the variable numbers of taxons: in the longitudinal
profile of the river, a particularly rich composition of taxonomic units
(69) was found to occur at station 4. At station 5 discharged wastes re-
duced the number of taxons by 72%. In the further profile of the river
the taxons numbers were at an almost constant level (fig. 2).

Among the identified systematic groups, Chironomidae showed
changes in species numbers which were most similar to the benthofauna
variation, this resulting from the fairly great numbers of Chironomidae
(63% of all taxons, on the average) and, simultaneously, from their
considerable influence on the taxonomic character of zoobenthos commu-
nities. The remaining groups, i.e. Trichoptera, Plecoptera, and Gastropo-
da show similar tendencies to increased numbers of systematic units at
stations 1—4, and similarly, by the reduction of forms, react to the inflow
of wastes.

The most numerous groups in the longitudinal profile of the river
were Oligochaeta and Chironomidae. It was only at station 2 that Bythi-
nella austriaca (43.3% of the whole community on the average) and at
station 3 Dreissena polymorpha (23.6%0) dominated. Changes in numbers
and in biomass of Oligochaeta correlated with BOD; are shown in fig 3.
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Ryc. 3. Srednia liczebno$¢ (1) i biomasa (2) Oligochaeta w podiuznym profilu rzeki
w korelacji ze zmianami BZT; (3) i tlenu rozpuszczonego (4)

Fig. 3. Average number (1) and biomass (2) of Oligochaeta along the longitudinal profile
of the river with reference to BOD; (3) and dissolved oxygen (4)

It was found that an increase in numbers and biomass (up to 200 g/m2
at station 5) was correlated with increased BOD; and inversely correlated
with oxygen content. Similar dependences were observed by Gross
(1976). It seems that the domination system of Oligochaeta and Chirono-
midae communities is among the most significant elements of invertebrate
variability in the longitudinal profile of the river. At station 4 the former
were less numerous than the latter (38%o of the community) while at the
remaining stations Oligochaeta prevailed " (particularly at station
5—89.2%). Besides the above mentioned groups a considerable share of
Plecoptera, Ephemeroptera, and Dicranota sp. was noted at station 1,
Trichoptera at station 2, Dreissena polymorpha and Heteroptera at sta-
tion 3, Gastropoda, Rivulogammarus pulex, and Ephemera vulgata at sta-
tion 4, Hirudinea and Leptocerus interruptus at station 8, and Viviparus
viviparus et fasciatus, Bithynia tentaculata, Sphaeriidae spp., and Asellus
aquaticus at station 9 (Table I'V).

In analysing the absolute numbers of specimens and the numbers of
taxons recorded at the successive stations in the river, it was found that,
in most cases, increased animal density was connected with poorer taxo-
nomic composition of invertebrates. This dependence was particularly
pronounced at station 5 and may be regarded as an exponent of the
determined one-sidedness of conditions which were created the river be-
low the inflows of wastes. The discharge of organic wastes and condi-
tions thus created (sliming of bottom, growth of Sphaerotilus natans,
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Tabela IV. Procentowy udzia taksonéw w podininym profilu rzeki
(+ - przypadkowe i nieliczne formy i grmpy fors)

Table IV, Percentage share of taxons aleng the longitudinal prefile of the river
(+ - accidental and rare forms and groups of forms)

Stanowiska - Statiens

Taksomy - Taxons 1 2 3 4 5 [3 7 8 9

Hydrozea n. d. -
Tricladida n. 4.
Nematomorpha n. 4.
Nematoda n. d. 0.7
Theodoxms fluviatilis L.

Viviparus viviparus L. et fasclaims Muell.
Valvata piscinalis piscinalis Muell.
Bythinella austriaca Frfl. 43.3
Bithynia tentaculata L.
Physa fontinalis L. +
Radix peregra Moell.
Gastropoda n. 4. . 0.
Unio sp. 0.1
Anoedonta anatina L. [
Unienidae n. 4. <
Sphaerinm corneum L.
Pisidium amnicum Muell.

- §p.

Sphaeriidae spp. C.2 c.3 0.9 0.1
Dreissena polymorpha Pall. 3.6

Lamellibranchia n. 4. 0.1
Stylaria lacustris (L.)
Lumbriculidae n. d. 9.7
Oligochaeta n. 4. 46.4
Glessiphonia complanata (L.)
Helobdella stagnalis (L.)
Piseicola geometra (L.)

Erpebdella eoctoculata (L.)
Hirwdinea spp. Juv.

Hydracarina n. 4.

Asellus aquaticus L.

Rivwlogammarus palex L.

Potamanthus lutews L.

Ephemera danica Muell.

- wulgata L.

Baetis rhodani Pict.

Ephemeroptera spp.

Plecoptera n. d.

Orychogomphus sp.

Aniseptera n. d. N
Lygoptera n. d.

Odenata n. 4.

Repa rubra L.

Heteroptera n. d.

Coleoptera n. 4.

Sialis lutaria L.

Hydroptila sp.

Hydropsyche spp.

Polycentropus flavomaculatus Pict.
Leptocerus interruptus Fbr.
Trichoptera (larvae et pupae) n. d.
Tipula spp.

Dicranota spp.
Psycnoda alternata Say
Simuliidae (larvae et pupae) n, a.
Clinotanypus nervosus (Mg. 0.2
Tanypus kraatzi (K.
- punctipennis (Mg.
Pgectrotanypus variums (Pabr.) : +
Antopynia sp.
Procladius ap. 4
Thienemannimyia spp. . 0.1 0.3
Ablabesmyia gr. monilis (L.}
Krenopelopia binotata (Wied.)
Potthastia Jongimanus (X.) 0.6
Moncdiamesa bathyphila ¥, 0.7 0.2
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limited oxygen content, destruction of organic matter, etc.) are ecologi-
cal factors which limit the variability and character of river bottom
habitats (Olive 1976, Thorp, Lake 1973). The destruction of
various biotopes and the uniformity of physical conditions resulted in
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tab. IV

<sony - Taxens

Stanewiska - Stations

1

5

6

T

10

rdlamesa olivacea (Mg.)
raffovitata G.

111ia modesta (vg )

longifurca K.

issocladius pothamophilus Tgoh.

8p.  juv.

terotrissocladius marcldns (Walk,)
klefferiella longicalear (Potth,) et
er (Verr.)

kie:feriella hespita Edw.

BD.

nerthacladius semivirens (K.)
thoeladins gr. saxisola (K.)
Lcotepns bleinctus {fe.)
Latidentatus Tsch.

8p. Jwv.

celadins sllvestris (Fabr.)
sctrecladius sp.

eccricotopur gr. fusciges K.
anephyea prolongatus (K.)
pusillas Eat.

3p. (transcaucasicus ?) Tsch.
3pp. Jav.

picecladins ephemeras (K.)
lenemanniella flaviforceps K.
thocladliinae spp. Juv.
fochironemus gr, signaticornis (K.)
gr. dispar (Mg.

enachirenomus gibbus Fabr.
yptotemdipes gr. gripekevemi X,
ironemms gr. plumesms L.

gr. theumei K.

snochironsans gr. mervesus (Staeg.)
tritomws K.

rechironomus xenolagis K.
rnisehiz fuseimana K.
racladopelme camptelabis K.
yptoohirenemns gr. defectus (K.}
gr. velmeratus ?Zott

gr. cenjugens (K.)

er. pararestratus Har,

gr. (Ten. gen. Nr,) Lip,

Bpp. Juv.

erotendipes r. tarsalil (¥alk.)
r. okloris

ctaehir-nonul )lalllphilll Taeh.
Iypedilum gr. pedestre (Mg.)
gr. xubecunlesanm

gr. cemvioctum ('alk
brevigntennatum Teoh.

gr. soalaenam Schr.

ttapedilum exsectum K.
ratendipes gr. albimenus MNg.
eropdectra gr. trivialis K,

rr. praecox Ng.

eytarsus gr. gregaries K.*

gr. manous (Walk.)

gr. lamterberni K.

gr. exiguus Joh.

I ronomidae (larvae) spp. Jjuv.
(pupae) n, d.

ratapogenidae n. d.

banus ap.

ptera (image) n. d.
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the development of communities of poor species composition. Simulta-

neously, an increase in Oligochaeta numbers (exceeding 200 thousand

specimens/m? on the average) was noted. Other groups were eliminated
from the environment or their numbers and percent shares were reduced
as compared to stations 1—4. At further stations, as the organic sub-

stances were being decomposed (a decrease in BOD; Table II), a reduc-
tion in the numbers of the fauna and, at the same time, an increasing

number of zoobenthos taxons were observed.
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In view of the 2-month cycle of investigation, the present data cannot
be used in a precise analysis of the seasonal changes of zoobenthos.
However, the results plotted in Table V suggest two peaks in the numb-
ers: a winter peak in January-March and a summer peak in July-Septem-
ber. On the basis of the present author's unpublished materials it was
stated that the prolongation of the maximum occurrence, (e.g. of Oligo-
chaeta) was connected with the hatching period of juvenile forms.

Changes in the domination of Chironomidae leading forms

The percentage share of a given species was determined in relation
to its systematic group, the results being presented in a 5-score scale:
eu-dominants above 10.0%, dominants 5.1—10.0%, subdominants 2.1—
—5.0%0, recedents 1.0—2.0%, subrecedents below 1.0%. Only the forms
which at one station at least appeared in the minimum percentage of
1.0 (recedents) were included in the analysis.

In the investigated material 71 species and groups of Chironomidae

1 2 3 4 5 6 7 8 9 10

Procladius 8p. |ERARS m unganmn] m
Prodiamesaoclivaces m . oo [T11T1] Toomn
Trissocladius pothamophilus innnnnnn} — I W ——— D
Glypiotendipes gr. gripekoveni frasananini] ; (INEEN —_—
Chironomus gr. thummi [isannnnnn] [———] D
Limnochironomus gr. nervosus ————— [0 O U_IED — ==
Microtendipes gr. chioris oo oy [T 0 [IIn ——
Stictochironomus psammophilus Oooog — —
Polypedium gr. nubeculosum — [T — [
— breviantennetum (I QI G ——
—gr scalaenum I o {710 —
Paratendipes gr. albimanus o — — e 11 O] ==
Micropsectra gr. praecox e=—— [ 110 =
Tanytarsus gr. gregarius | sanaransni] a1 mmm e [T
—gr. mancus = I ===

D 2 o4 » {IIOIm ¢ d e

Ryc. 4. Zmiany udzialu procentowego przewodnich form Chironomidae na kolejnych

stanowijskach rzeki. Uwzgledniono jedynie gatunki wystepujgce $rednio w minimum

1.0% na stanowisku (a — eudomonanci; b — dominanci; ¢ — subdominanci; d — rece-
denci; e — subrecedenci)

Fig. 4. Changes of the percentage share of the leading forms of Chironomidae at succes-

sive stations of the river. Reference was made only to the species occurring on the

average in minimum 1.0% at the given stations (a — eudominants; b — dominants;
¢ — subdominants; d — recedents; e — subrecedents)
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forms were identified. With reference to the changes in the average num-
bers of Chironomidae benthos forms in the longitudinal profile of the
river, the following eu-dominants were determined: Polypedilum brevian-
tennatum, Chironomus thummi, Prodiamesa olivacea, and Paratendipes
gr. albimanus (fig. 4).

At station 5 the reduction in the numbers of forms was correlated
with increased number of Chironomidae larvae. The observed growth of
the percentage share of specimens was exclusively due to Chironomus
thummi (98%0 of Chironomidae community). At other stations a reduction
in the percentage share of Chironomus thummi was noted. The total
numbers of Chironomidae (at stations 6—10) were influenced by eu-do-
minant forms in the natural sectors of the river: Procladius sp., Prodia-
mesa olivacea, Trissocladius pothamophilus, Stictochironomus psammo-
philus, Polypedilum breviantennatum, P. gr. scalaeum, and Paratendipes
gr. albimanus.

In comparing the Chironomidae communities at individual stations,
it was observed that station 1 stood distinctly apart. At this station Pro-
diamesa olivacea was found to eu-dominate while Procladius sp. and Pa-
ratendipes gr. albimanus dominated. This structure of domination com-
pared with a poor taxonomic changeability (16 species) s‘uggested an
insignificant variation of environmental conditions. At the successive
stations 2, 3, and 4, both the uniformity in the percentage shares of main
forms of the community and the taxonomic differentiation increased: at
station 2, 31 forms, at station 3, 27 forms, at station 4, 39 forms, On the
other hand, the composition of the main communities, particularly of
species attaining the greatest percentage share, greatly varied in the
course of the river. The separateness of communities at stations 5 and
10 illustrates an only transitional variation in the extreme values of some
physical factors affecting the environmental conditions. At these stations
Chironomus thummi dominated. At stations 6—9 the commurnities mar-
kedly varied. At these stations Polypedilum breviantennatum attained
the level of an eu-dominant, which was coupled with Chironomus thummi
at station 6 and by Polypedilum gr. scalacnum at station 9. Procladius
sp.. Microspectra gr. praecox, and species of the genus Tanytarsus, caught
in large numbers at station 4, were occasionally noted in scarce numbers
at station 6. At stations 7—9 the changes proceeding in the structure of
the communities seemed to suggest a uniformity of physical conditions,
since the percentage share of the main species was less uniform, Polype-
dilum breviantennatum, the only eu-dominant, had a considerable share
as compared with the eu-dominants from the previous stations and was
accompanied by Paratendipes gr. albimanus at station 9. Changes in the
structure of Chironomidae communities observed between stations 5 and
10 and stations 6—9 resulted from differences in water character and
grain composition of bottom sediments (Tables II and III).
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Determination of the similarity of stations
on the basis of Chironomidae communities

The analysis of similarity was founded on the structure of Chirono-
midae communities, according to the definition of quantitative similarity
Marczewski Steinhaus 1959):

p= w-100
atb—w '
where P = similarity of two comparable communities, w = total of
specimens of a species common for the two communities, a = total of

specimens of all species in the first community, and b = total of speci-
mens of all species in the second community. ‘

In comparing the stations on the criterion of the highest value of
similarity (Table VI), the shortest dendrite of the stations was plotted
(Florek et al. 1951). This method is used in the hydrobiological inter-
pretation of lakes (Romaniszyn 1953, Gizinski 1967, Le-
szczynski 1968). "

In the present operation only taxonomic units in the rank of a species
were taken into consideration. The data concerning unidentified juvenile
forms (e.g. Cricotopus sp., Cryptochironomus spp.) of any of the identified
and analysed species were ommited. Using the criteria offered by the
mathematical formula of the natural division of the set, it was found that
the dendrite (fig. 5) broke-up in 3, 4, 5, and 8 agglomerations. From the
ecological point of view the following division into four agglomerations
of stations seems most justified:

1. Station 1. Determined by the domination of Prodiamesa olivacea,
ProCladius sp., and Paratendipes gr. albimanus. This community also
included Heterotrissocladius marcidus, Eukiefferiella hospita, Eukieffe-
riella sp.. and Limnophyes sp. (Table IV).

2. Station 5. A monoculture of pelophilous larvae of Chironomus

Tabela VI. Podobiefistwe stanowisk na tle gatunkéw larw Chironomidae

®able VI, Mutual resemblance of statiens with reapecf to Chironemidae larvae

1 2 3 4 5 6 |7 8 9 10
100.00 1.55| 10.30 9.15 0.06 2.75 7.56 | 10.17 6.98 3.41
100.00 9.08 18.97 0.33 33-33, 20,00 15.37 20.47 5.95

100.00 | 15.74 0.04 8.41 5.78 6.45 | 7.44 5.46

100.00 0.34| 12.86] 12.32]| 12.51| 15.19| 14.87

100,00 1.09 6.48 0.13 0.07 4.91

100.00 37.14 31.21 37.00 13.90
100.00 68.86 45.57 6.14

O WV oAU~ WN S

100.00 53.05 2.42
100.60 |'  3.70
1 100.00
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Ryc. 6. Dendryt podobienstwa stanowisk (wykreslone na podstawie tabeli VI)

Fig. 5. Dendrite of similarity between the stations (according to Table VI)

thummi. Scarse numbers of Procladius sp. and Trissocladius pothamophi-
lus were sporadically found.

3. Stations 3, 4, and 10. Domination of the leading forms, i.e. Procla-
dius sp., Chironomus thummi, and Paratendipes gr. albimanus, and the
proportions between the shares of separate taxons support the opinion
that this agglomeration should be jointly treated. Numerous specimens
of Chironomus thummi at station 10 seem to result from differences in the
structure of the bottom between stations 3 and 4 and station 10.

4. Stations 2, 6, 7, 8, and 9. This agglomeration is above all determin-
ed by the eu-dominance of Polypedilum breviantennatum.

The list of agglomerations of the cenological similarity on the basis
of Chironomus larvae communities supports the observation on the limit-
ing effect of wastes on the structure of invertebrate communities (figs
2, 3).

Recapitulation

Of all the identified systematic groups (Table IV) the taxonomy of

Chironomidae was examined in the greatest detail. In this group the pre-
sence of the following species, not described as yet for the Mazurian
Lake District, was determined: Monodiamesa bathyphila, Brillia modesta,
Heterotrissocladius marcidus, Limnophyes prolongatus, and Xenochirono-
mus xenolabis, Brillia longifurca K. being the new species for the area of
Polish lowlands. :
—‘:I"hgtaxonomic fauna composition of the River Lyna showed a marked
similarity with the benthofauna of the rivers Suprasl (Niedzwiecki
1970), Wkra (Rybak 1962), and Narew (Dusoge, Wisniewski
1976). The similarity of the physiographic-faunistic character suggests
that the Lyna is a typical lowland river.

In the fine-grained substrate of the River Lyna the most numerous
systematic groups were Oligochaeta and Chironomidae. These groups,
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interchanging at the successive stations, determined one of the most
significant elements of the faunistic variability of this habitat in the
longitudinal profile of the river. A relatively significant share of Bythi-
nella austriaca and Dreissena polymorpha in the numbers of the fauna
was noted, while at some stations farily great numbers of Ephemeroptera
(with Ephemera vulgata), Rivulogammarus pulex, Asellus aquaticus, Tri-
choptera, and Plecoptera were observed. In the natural sectors of the
river (i.e. excluding station 5) the main representatives of Chironomidae
were Polypedilum breviantennatum, P. gr. scalaenum, Procladius sp., Pro-
diamesa olivacea, Trissocladius pothamophilus, Stictochironomus psam-
mophilus, and Paratendipes gr. albimanus. A tendency to the domination
of Polypedilum breviantennatum or an increase in the numbers of Chi-
ronomus thummi larvae at the station considerably enriched with organic
compounds illustrate the variability of the benthofauna along the river
course. At station 5 the inflow of wastes reduced the number of taxons
by 72%,, Trichoptera, Plecoptera, and Gastropoda being eliminated from
the bottom biocenosis, while growing numbers of Oligochaeta and Chiro-
nomidae (particularly of Chironomus thummi) were observed. The abund-
ant occurrence of Chironomus thummi below the discharge of wastes was
observed by Szczesny (1974) in the Kryniczanka stream. At further
stations of the river, as the decomposition of organic substances advanc-
ed, the numbers of the fauna decreased while the numbers of zoobenthos
taxons increased. v

The comparison of Chironomidae communities at the successive stat-
ions, chiefly in the aspect of tendencies in the domination of forms,
enabled the author to observe a relative distinctness of station 1 (within
the discussed proportions of the percentage shares). The community
developed at station 5 illustrated the influence of wastes only. The deter-
mination of groups of similar stations was carried out on the basis of the
structure of Chironomidae communities at successive stations, the number
of species, and the cenological analysis.

STRESZCZENIE

Badania nad strukturg bentofauny drobnoziarnistego podloza rzeki Lyny przepro-
wadzono od maja 1972 r. do marca 1974 r. — w odstepach dwumiesigcznych. Sposrod
zidentyfikowanych 130 taksonéw dokladnie opracowano Chironomidae. Stwierdzono
obecno$¢ szeregu gatunkéw Chironomidae dotychczas nie podawanych z terenu Poje- .
zierza Mazurskiego.

Grupami najliczniej reprezentowanymi byty Oligochaeta i Chironomidae. Okreélono
zmiany liczby taksonéw w podiuznym profilu rzeki (od 69 jednostek do 18). Srednie
wartosci zaggszczenia wynosity od 18 tys. okazéw/m2 do 230 tys. okazéw/m2 Stwier-
dzono wzglednq stabilnoéé¢ ugrupowania na kolejnych stanowiskach rzeki. Przesledzono
zmiany dominacji przewodnich form Chironomidae (Polypedilum breviantennatum, Chi-

3 Acta Hydrobiologica 21/1
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ronomus thummi, Prodiamesa olivacea i Paratendipes gr. albimanus). W podluznym pro-
filu rzeki w oparciu o analizy naturalnych ugrupowan zwierzecych (stanowiska 1—4
i 6—10) stwierdzono dysproporcje, wynikajgce giéwnie z faktu udzialu procentowego
taksonéw oraz zmian formacji dominantéw. Na podstawie struktury ugrupowan Chiro-
nomidae, liczby gatunkéw oraz analizy cenologicznej przeprowadzono wydzielenie po-
dobnych grup stanowisk.
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