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Krzysztof Srokosz

Chironomidae communities of the River Nida
and its tributaries

Ugrupowania Chironomidae rzeki Nidy i jej doptywow*

Whplyneto 6 czerwca 1979 r.

Abstract — The subject of the work was Chironomidae fauna of the lowland
River Nida. In the collected samples 148 taxonomic units were found. Using the domina-
tion index, three types of Chironomidae communities were differentiated in the longi-
tudinal profile of the river. In addition, the distribution and structure of Chironomidae
communities were investigated in four types of habitats: the sandy, sandy-silty and silty
bottoms, and submersed vegetation.

The present work is part of complex hydrobiological investigations
carried out by the Krakow Laboratory of Water Biology of the Polish
Academy of Sciences in the River Nida catchment basin. The investi-
gations were concerned with the type of the catchment area, chemical
properties of water (Dumnicka, Pasternak 1978, Pasternak
1973), microbiology (Starzecka 1979), and the bottom fauna, Oligo-
chaeta (Dumnicka 1978, Dumnicka, Pasternak 1978).

It should be stressed that in southern Poland such complex studies
have only been carried out in streams (Sucha Woda and Rybi Potok) and
in Carpathian rivers (Raba and San). The River Nida is a medium-sized
lowland river of a type which has not been investigated so far.

The River Nida was included in the study owing to its varied hydro-
biological character and the occurrence of both pure and polluted sectors
and of self-purification zones. The river had to be, moreover, examined
from a hydrochemical and hydrobiological point of view before the

* Praca wykonana w problemie weztowym 10.2.
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planned construction of a dam reservoir at Checiny could be put into
effect.

The aim of the work was to determine the variation in the qualitative
composition of Chironomidae, its changes in the Nida river system, the
spatial distribution of Chironomidae larvae communities, the domination
system in the communities along the successive stations and along the
most important types of river bottom and also to determine how Chiro-
nomidae communities changed in the polluted river sectors.

In a number of faunistic and ecological works on running waters in
southern Poland, Chironomidae were taken into consideration. These
studies, however, were chiefly carried out in the Carpathian streams and
rivers (Dratnal 1965 1976a, 1976b, Kownacki 1971, Sowa 1961,
1965, Szczesny 1974, Zac¢wilichowska 1969, 1970, Zieba
1968).

In central Poland the investigations on Chironomidae have for the
most part been conducted in large lowland rivers, greatly slimed and to
a considerable degree affected by pollution (Kajak 1958, 1959, 1960:
discussed the dynamics of the number of Chironomidae in the Vistula's
middle course; Rybak 1962, investigated the occurrence of Chirono-
midae in a sector of the River Wkra; Niedzwiecki 1970, 1974
reported on the dynamics of Chironomidae number in the River Suprasl
and the distribution of Chironomidae larvae in the cross-sectors of the
River Narew). . -

Finally, mention should be made of works on the bottom macrofauna
of the River Warta at Poznan (Biesiadka, Kasprzak 1977) and
on the zoobenthos structure (chiefly Chironomidae) in the fine-grained
bottom of the River kyna (northern Poland) (Wielgosz 1979). Up to
the present the Chironomidae fauna has not been investigated in any
medium sized lowland river of southern Poland.

Description of investigated area and stations

The River Nida drains an area lying between the Krakéw—Czgsto-
chowa Lowland and the dismembered chain of the Swigtokrzyskie Moun-
tains. Its upper course is composed of the Belnianka and Lubrzanka
streams which at their junction form the River Czarna Nida. The River
Nida and some of its more important tributaries such as Lubrzanka, Bo-
brza, Mierzawa, and Biata Nida were included in the study (Table I).

The description of the catchment basin and water chemism, with spe-
cial reference to microelements, was given by Dumnicka, Paster-
nak (1978), Pasternak (1973), and Pasternak, Starzecka
(1979).

The stations distributed on the Belnianka’ and Czarna Nida rivers
which were considered the main river course, as well as those on the
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Fig. 1. Map of the River Nida and its tributaries with sampling stations

Ryc. 1. Mapa sieci rzecznej Nidy i jej doplywoéw z zaznaczonymi stanowiskami poboru
prob

Nida, were given numbers from 1—7, beginning at the Belnianka and
ending at the Nida outflow to the River Vistula (fig. 1). Stations on the
affluents were given symbols composed of a letter and a figure, the letter
denoting the name of the river, and the figure the number of the station
on this river, e.qg., L-1 Lubrzanka, station 1. A short description of the
stations is given in Table II.

Method

Samples were collected on 17 dates: in 1973 on June 19, August 14,
October 8, November 28; in 1974 on February 5, March 11, April 17, -
May 27, July 2, August 13, September 23, November 14; and in 1975 on
January 13, February 19, April 8, May 20, and June 18. Three samples
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from habitats characteristic of a given station were taken on each of
these dates total of 561 quantitative and 46 qualitative samples having
been collected. Four types of substrates were identified in the investi-
gated rivers:

1. sandy or gravelly-sandy bottom, medium flow rate (40—60 cm/sec),

2. silted sand, weak or no current (0—40 cm/sec),

3. silt or detritus, very weak or no current (0—10 cm/sec),

4. submersed higher plants, weak current (0—20 cm/sec).

The above-mentioned habitats did not appear at the stations: both sand
and silted sand were found at 11 stations while silt was observed at 9 of
them. Higher plants were examined at 3 stations located in the upper
river course.

Samples were collected from an area of 400 sq.cm. with a bottom
sampler with a net of 0,3 mm mesh. They were fixed in 4% formalin and
selected in the laboratory with the aid of a stereomicroscope (enl. 10X).

For precise identification of the collected specimens Chironomidae
larvae were reared to pupa and imago stages. The following works were
referred to in the identification of animals: Brundin 1949, 1956, Cer -
novski 1949, Fittkau 1962, Fittkau, Lehmann 1970, Goe't-
ghebuer 1914, 1932, 1937—1954, Geothgebuer etal. 1949, Hir -
venoja 1962, 1973, Lehmann 1969, 1970a, 1970b, Pankratova
1970, 1977 Reiss, Fittkau 1971, Romaniszyn 1958 Saether
1969, 1976 1977, Schlee 1968, Strenzke 1951, 1959, Silova 1976,
Thienemann 1944, 1952, Zaviel 1939, 1941.

The means for all samples from a given station and for all samples
from a given habitat were computed from the numbers of animals per
1 sq. metre found in the samples.

In order to compare the Chironomidae fauna from various habitats
and stations, Jaccard's coefficient of similarity was calculated, quantita-
tive data for different species (mean numbers) instead of qualitative data
(the presence or absence of a species) (see Dumnicka 1978) being
substituted in the formula. The results of the comparison were graphi-
cally presented with the use of dendrites, in which the distances between
circles denoting stations represent reverse values of the similarity coeffi-
cient.

Kownacki's coefficient of domination (1971) was used to deter-
mine the faunistic separateness of Chironomidae communities at the
stations and at various bottoms. The domination coefficient for various
taxons was in a range of 0—100; values of 10—100 denoted the dominants,
1.0—9.9 the sub-dominants, and 0—0.9 — a-dominants.

In discussing the domination structure of Chironomidae the percentage
of both the different taxonomic units and the frequency of their occur-
rence in samples were also quoted.
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Results

148 taxonomic units of Chironomidae of 3 sub-families were identified
in the collected samples. Orthocladiinae and Chironomidae occurred most
often, 68 taxons being determined there. Tanypodinae were represented
by 12 taxon units. In the sub-family Chironominae 49 taxonomic units
belonged to the Chironomini strain and 19 were of the Tanytarsini strain.

Table III contains a list of Chironomidae taxonomic units and their
average densities per 1 sq. metre. Some of the species in the list were
found in Poland for the first time (Srokosz 1980).

Distribution of Chironomidae communities in the Nida water system

Three zones (groups of stations) characterized by different Chirono-
midae communities can be differentiated as was indicated by the distri-
bution of the taxons and the Chironomidae domination in the Nida river
system (fig. 2):

a. the upper sector of the Nida river system (stations N—1, L—I1.
1 and 2)

The Chironomidae communities of this sector were characterized by
a developed domination structure with dominating larvae of Cladotany-
tarsus spp. (stations L—1 and 1) and Odontomesa fulva (station N—1).
The occurrence of numerous sub-dominants (fig. 2) was probably conne-
cted with the variability of habitats which at separate stations covered
various percentages of the bottom area. In some places the bottom was
covered with a layer of mud or overgrown with macrophytes. These
communities developed in waters of high purity grade (Dumnicka,
Pasternak 1978, Pasternak, Starzecka 1979, Starzec-
ka 1979) of rivers with rather narrow beds and sandy bottoms (stations
N-—1 and L—1). At station 2, also lying in the upper river course, larvae
of the genus Rheolanytarsus were found dominate with larvae of the
genera Thienemannimyia and Procladius as sub-dominants. This type of
Chironomidae community, differing from other stations of the investiga-
ted river sector, resulted from the occurrence of higher plants, and a sligh-
tly faster water current.

b. The middle sector of the river (stations 3, 4 and 5)

As a result of the strong pollution of the rivers Czarna Nida and Nida
with waters of the River Bobrza, changes of the environmental conditions

6 Acta Hydrobiologica Vol. XXII Fasc, 2
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were noted in the middle course stations (3, 4 and §) (Dumnicka,
Pasternak 1978, Pasternak, Starzecka 1979, Starzecka
1979). These changes were detrimental to the Chironomidae fauna of this
river sector. Throughout the investigation period a decrease was
observed both in the number of taxonomic units appearing there and in
the mean number of specimens, as compared with stations in the upper
river course: from 17891 specimens/l1 sq. metre at station 2, to 58
specimens/1 sq. metre, and 137 specimens/sq. metre (stations B—1 and 3
respectively) (fig. 3). At stations B—1 (sewage) and 3 (below the mouth of
the sewage) the domination structure of Chironomidae did not develop.
Taxonomic units noted there only reached the level of sub-dominants and
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the investigation period (1973—1975) for stations 2—7, and B1. Narrow black bars —

mean number of specimens/sq. metre (right scale), wide bars — number of Chironomidae
taxons (left scale)

Ryc. 3. Liczba wyré6znionych taksonéw Chironomidae oraz $rednie zageszczenie osob./m?

za okres badan (1973—1975) dla stanowisk 2 do 7 i B1. Waskie czarne stupki — $rednia

liczebno$¢ osob./m? (prawa skala), szerokie stupki — ilo§¢ wyrédznionych taksonéw Chi-
ronomidae (lewa skala)



oL
cL

-

A o b
=

-

St

oo N

cL

(49

€l

Qe = 1y

v 1%

[ 14}
2€6

862
veol

N <
(Y
@ -
o3t
= -
o NANNO N on
Yo
0"
e

«©

-

-+
O N
ne
N

¥6l

=
=
N e
©
+

ve |62 zL
Lve | Lve | L 4 VL

20y | 8€6
8

-+ o+

Lt 33 L L %4
6L |88 |¥z |66L oL
3

159

-+
=

st |S 2

N0+ +
N
¢
o~
-+

-
Lat
-«

LLL
LL |ooL |2 3 801
_. cN

(1

25 9

6L L

[Tat ol

o€e
08

€€

vy |oFF | S i
i

96L € 4

4

+ o+
i
4

2Lt

+ O+
[a)
O
-

(4 L6 62 c 4 €e

"

ooL |st |de |+ 8

s2
e

9t
(134

2L

102
90t

=
o~

Qv 0"\ €0 N LN w1
- -

o~

SL
82

86

o

-+

8L
t9

2ct

(41

vie
L
62
L2

133

=

v

oL

oSt

181
L

(243

118
14

Fernere

8L

8¢

€61
13

0 v

22
(1%

9L

cl
zve

90¢

L'}

St

62

gt

¥s

- +

14
9t

-

96

*anf *3ep ‘u puysIesfusy
1 ‘-de ®sjreassg
d‘r ‘aezzety tesusq aam.nl.un

T ‘°dds -

., I ‘(ruaoysy syuzoorazuo -a9) z +ds -
T ‘(*Z1em x008vId *IF) } *d® I3008deIOTR
wr‘d ‘°ydieep emyLisyiramo -

wi‘d ‘-u2300p smyyudojond -
T ‘-ds emsIejiueiesyy

1‘d ‘IezJary sTudeeriIuc -

¥7‘d ‘JIeqopuyT TWipmaq -

WT‘d ‘IeyTEy EMIMUTHO -

wi'd ‘BI0qopUTT Jederp -

wi‘d ‘3xeqepuy] BfovFeiFe-jefesser -
WEd ‘IeyTBR STEIOOTPIITE

. I ‘27UI0OTDITI®d ‘¥ -

T “("307Y oujre®esd %) -dds smsasylweg
d ‘Iex[®y smzIedouy ~

78 AT wunuduhndvuhdﬂ

wi‘d ‘(xexrey) smousw snsxejiueiopel)

T ‘*dds snsIeifue3oper)

T ‘-auf °39p °u juTWemeIyyp

M ‘('mIeysy eaypomIsjuy °IF) °ds -
wT‘d‘T ‘meSyey smUBNIQIE SedjpmesuIsy

T ‘*de SuWOWCITYOOTLY

T ‘(°3397) ®ujoeIso +I¥ BTyweSieg

T ‘X97FeTy wmjoexs wnijpedsjueg

T ‘-amf *dds -

d ‘ueStey wnje®y °IF -

1 ‘°uIegsy suwelxeqs -

d‘T ‘uefyeq umsormosquuw -

W‘d‘T ‘I9JJOTY WnIEWEIOTq -

wp‘d‘r ‘(yweIyog) wnusersos -

d‘T ‘(IeyTey) wK3OTAUGS ~

T ‘(°8teg) ea3ssped °I l-ﬁvuahﬁon

*ds -

wr'd‘t ‘(-87ex) smrmiord B.-onop«wocao«vn
T ‘*ds -

. T ‘(xeqrep) SITs8I8) *I¥ -
WT‘d‘T ‘(xeep o) smyrsped SSATPWSICIOTX
d‘T ‘°y33ecn susoTITA ~

d ‘‘ydzeey omienoss -
I !sueT snjeIjsorered ‘I SRROUCITYSEIBg
T ‘°3307 SN3BIPUIRA BUWOTOITYOCH oTWe(
d‘t ‘aezyety syqETOzdwWBO eRedopRoRIey
WI‘T ‘X8ZFSTY BWSHTOSNI BIYSSTRIBH

d‘T ‘uemesnIy jeJefjemep BIYO®qey

T ‘(°uy23e0n) m»unpoﬂon-u BIIeTYeeg

d‘T ‘esezesy oupleys -

T ‘oxueyosiydITY FLIOX IO -

T ‘4oyoBf] SnpPOdOIOVH ,IMWOWOITHOO03dAI],
T ‘canf dds -

T_‘(°Iqeg) SMINPIITA °IF -

d ‘°yP300) s8d90I0FTESSBIO IFO ~

d ‘IezzeTy SBIBILE0X -

T ‘I97JeTy sniosZep °a¥ -

T ‘(°dyT 6 au ‘ue? °puey) °ds -

d ‘-zuey sm3®E[OY -~

T ‘IszZety smiemoue °J2 SmmWoucITYoo3dhip
T ‘(I8¥s®yg) onS0AISU *IF SUNOUOIJUOOTETT
T ‘(7wmys -39) -és -

T ‘Xszzety TwWmuy3 IJ -

T ‘°7 sagomuyd I3 -

T ‘*dyT smjonpeI-susownid [J SUWOWSITYY

& i .uwwuo«m JuesexedTas ¥ -

T ‘Iez7eTy smmwolhAiod sedypmesesdlyp

1 ‘(°Iqeg) suqqif smwoweIjyooEe3 g

1 ‘(wedyeg) Isdgyp °I2 -

T ‘xerzety SyuIcoy3suUITE °IF -

1 .m.un@mv suepues °If SMUOTCITOOPUF

T ‘(aefee3yg) smyBuUTsBId SMEOWOITHOODRLSg
T ‘*anf -dds *uwed esUTTPETLOY3IQ

d ‘eseTyog TMEI33TI -

d ‘-mpyg ®3mqer -

T ‘‘dds samewomiep

d‘T ‘'dds STeTUUSERUSTYYL

T ‘(edsweasg yXensqg @) ‘de -

d‘T ‘-udecp STITORIT BTIjTUSCFRSSy

T ‘°ds -

1 ‘*ampg B8UGIOO -

WP'dT ‘I97FOTY SITUIOY3IEY BIIOTISIIOTYBIVL
T ‘(900TT®R) SUPARIJ sUTPe[e00Tedg

T ‘*ds syssjEg

T _‘°wf3o0p syr7isude sy3qEg
1 ‘eysusajg snypaXjpuesd snyperoousvydeIsg .
d‘T ‘Iezzety sm3e[L18 SMEAUOOTI}OWRIEZ

T *2 °ds -
T 5L

1 ‘aezzery suojIzedordly -a¥ -

T ‘(I0FzeTY FdITOS ¢) *ds SMEEWOOTIIeN

T *ds -

T ‘samp 38 omjaeujog smysFuorcxdopmesd -
1 ‘xeyzety smysfuoroxd °af -

w ‘uojeg surTysnd °x3 sefudoumyy

wWpid‘T ‘(°y¥yeen JeIyd ;) 'ds omTPBIO038TY)
d‘T ‘IeJJelx (STAILUT308I J) °ds -
wpd‘r ‘(*3397z) I0T00TQ (°N) uaaumwmmuan
d ‘xezzety sedyosmy -

®Td‘T ‘(I8XTEy) susuzze -

wi‘d‘T ‘°apyg smiveqlysyo sndo300TI000YY .
T ‘°dimg Jop Wsp Su3IBIBTIP °I3 -

d -uppundg [1Pe3sIelles -

T ‘°zFety sulesderisd °I3 smyperooIjoesg
T “(°3397) sueom] sudo3oojIOY

W'd‘] ‘IeN[By SNEICAUCO SNTPBLOBIVZ

d‘r ¢y puuswemweiyl (°YIIONy) SUTPBTIONIIQ
wy‘d “(-Hyem) suyerossIiIy (SMTpPSTOOST) -
T *STIHATTS °I8 (smypeo0s]) sSudojo0id)
Tl Yy BJOSBJTd3 Sndo30eTIH
wi'd ‘aerzery sdeoIoIrqi® -X
wi‘d ‘ze¥yey sSR3OUTOIq -XN
d ‘Ieyyery SMOsRE -X
Wy ‘'apy STdeaPLAr § ~-m
wi‘d ‘(3xsnboey) suivTRUUVTIL -K
wi‘d ‘-yPieopn Jejeruuu® SUdO302ILE
d *ds -x
d ‘Ieyyety siizssped °J¥ -x
d ‘(°¥rey) swepyrqe ‘I¥ suypvIoenIXoE

1 ‘°dds smdoesoorIy + *ddg sSmypPS{00[3IQ
wp‘d‘] ‘I0IJOTY SHSITATESS SMIPSIooylIouig
47T ‘°spg 1o98a¥ -~
‘¥oeqpumy gTUUSITIBIO -
d‘r ‘aezzety ®386dL[o -
d¢r ¢-spy s7EUSLOTNIT -
d ‘°yF1e0pn 8edjJIOTOOSTP -

d ‘°BEpy SUSOSRATED -

1 ‘°uyfjeon BojawaBq °*I¥ BIIeTIeFIFOTIMY
T ‘(aexTep) SMPIOISW BNTPBCOSETIJOINIGH
dér ‘sefxg s7IqUEWT SuuseqoIpiy

1 ‘-uzeysy suyjydowsjzod STYOSIWTEY

T ‘Tezyeoty JeIp3Ino smipeleeldiq

T ‘TezyeTy ®OINFTRUOT ®ITIIIL

d ‘Iezzoly SROSMI SRTPETOOTRIB)
wI‘d‘T ‘I8FJOTY BATUZ BREOWOIWOPQ

T ‘xezzeTy aﬂaua»n»nn VSOWS ] POROY
T_‘:gf3e0n Biwi3TAOZFRI -

wi‘d‘T ‘(ueSiey) SOOBATIOC EESWSTROIZ
d‘T ‘Tezyety wuswiSuor -

d*1 ‘(ueByey) Tpee¥ v738ERII0G

d ‘wexystg stiysyluey -

T ‘dds eyimseqsiqy

d ‘vuswepety sdoueTem vTdeysdoneuey

d ‘TeFIoTy BUTLIOLTA -

T ‘ESX33TH #9UTOE - eTiEyuuURROuSTRE

T ‘(°¥7og) suseAaw sMAAWSJOWTTYH

T ¢*Stey stuwedrjowmd smdimey
1T ‘seyIy sedymnid syuidosewy
d‘7 ‘(*aqeg) sujIss smdfuvioqicasg

T “(°33°7) steuedtoseyiay sndfwsjesyoesdy
d*‘T ‘usfyey ®soTRqeW ®jdoTsderovy

d‘T esn)g SHIPEILOIZ

b

dST

cL

L ot 6 8 L 9 S

W

L 9 Gl L4 € ¥ 2

TR

oYsTsoUE}g - WOF3BRS

wos¥sy - UWOXST

zpkq ‘yoLmorogoysl yoeqoad s oUWOZPISTALZ TXTUQOSO - +
oxe! Ays3soz ouszeXLa AmJel yoLIo3x anummw - wégoupdewy - Wy {yyIeazoed - @ tiaxey - 1

9SOUQeTITT wiupess Bf{Azovuzo Lizfo) nosfydop [eof

SAT{B3TTEND W] PUNOJ WO ©ABY [OTYS SUeWFOsds -
§9 DOUWTWIO}6P WOeq OABY °BAJE] ©S50YM setoeds -

* (suoT4eIT4eeATT o873 Sugrup
4 °9% =0l SuUeIrel SRPTECHOITHS Pl

oyj 03 JoFeX sIequmu) SOTIEINQTIL S3T PUe SPTE

Taa

T LDPIN TYOTI OSPTERWOITY) MQUOSYBY BISTT

eIn3TmO WE POUTEIQO
¢+dds smudo300TI) +
soupdemt - wy feadnd - d

jTeRopoy 5 sueysiznm

f-dds smdojooyip + °dds SUTPETOOYLIQ

*(yepeq 9e3X0 ®T E W
*III sTeqE;
Jo ‘serdmes
sUTPOOYLIQ
fovaxeyY - T

mu\uanuun eFexnaw

*ddg

aSTT



199

the relatively low frequency of occurrence (fig. 2) indicates a marked
fortuitousness for their occurrence.

With a growing distance from the pollution source the environmental
conditions gradually improved (Dumnicka, Pasternak 1978,
Pasternak, Starzecka 1979). At stations 4 and 5 the domination
structure of Chironomidae, though poorly developed, appeared with
Orthocladius spp. + Cricotopus spp. and Nanocladius bicolor larvae as
dominants, accompanied by Chironomus fl. thummi larvae as sub-
-dominants. ;

c. The lower river sector

Owing to the self-purification processes, the lower Nida sector
(stations 6 and 7) was characterized by a further improvement of
environmental conditions (Dumnicka, Pasternak 1978, Pa-
sternak, Starzecka 1979); what is more, the character of the river
changes (width of the river bed, current rate etc.). In this sector the
domination structures of Chironomidae communities were fully devel-
oped and similar to each other. At station 6 two dominants were found:
,.Cryptochironomus” vytshedge and Paracladius conversus, while at
station 7 the dominating species were Orthocladius spp. -+ Cricotopus
spp. larvae. Numerous accompanying species (sub- dominants) common
for the two stations were reported by many authors (Greze 1957,
Jankovic¢ 1975a, Pankratova 1964, 1968, Zvereva 1950,
1953, 1962) from middle and large rivers with sandy bottoms.

The similarity dendrite of Chironomidae communities at the investi-
gated stations was presented at fig. 4.

Fig. 4. Dendrite of chironomid communities of the investigated stations

Ryc. 4. Dendryt ugrupowan Chironomidae badanych stanowisk
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Distribution of Chironomidae communities in various types of bottom

The type of bottom is an important ecological factor affecting the
occurrence and distribution of the bottom fauna, of Chironomidae among
other groups (Behning 1924, Berg 1948, Dratnal 1976a,Illies,
Botosaneanu 1963, Kownacka 1971, Starmach 1959,
Szczepanski 1953, Szczesny 1974, Zadin 1964).

In the River Nida four types of substratum were found to occur: sandy,
sandy and silty silty, and submersed higher vegetation. The type of
the substratum occurring is to a great extent related to the current rate,
since when no current is observed or its rate is very low, sedimentation
of mud or detritus takes place while at medium current rate sandy or
gravelly-sandy bottoms are encountered.

a. Chironomidae communities of the sandy bottom

A sandy type of substratum prevailed in the investigated river and
its tributaries. Many authors (Greze 1957, Konstantinov 1953,
Pankratova 1964, 1968) regard a sandy bottom as a relatively poor
habitat with respect to the number of épecies as well as specimens occur-
ring there.

The Chironomidae communities at stations in the upper river course
showed a similar domination structure. Cladotanytarsus spp. (stations
L—1, 1 and 2) and Odontomesa fulva (station N—1) larvae predominated,
with Stictochironomus pictulus, Orthocladius spp. -+ Cricotopus spp.
larvae as sub-dominants. The occurrence of limno- and pelophilous Poly-
pedilum nubeculosum, and Chironomus fl. thummi as sub-dominants at
station L—1 resulted from the relatively slow current which favoured the
sedimentation of fine-grained bottom deposits and an increase in the
percentage of the silty bottom in this river sector (the possibility of larvae-
passing from one habitat to another).

In the Chironomidae group found at station 2 the occurrence of
Chironomidae larvae bound with aquatic vegetation: Rheoianytarsus sp.
(Berg 1948, Lehmann 1971), Thienemannimyia-Reihe, or Micro-
tendipes pedellus, and of the larvae of the genera Procladius and Tany-
tarsus spp. (gr. gregarius), characteristic of silty habitats was observed
among sub-dominants.

In the middle river sector affected by wastes (stations B—1, 3 and 4),
no communities of normally developed domination structure were found
(fig. 5).

The first Chironomidae community, with dominating Orthocladius
spp. + Cricotopus spp. and with Nanocladius bicolor and Prodiamesa
olivacea larvae as sub-dominants, was observed at station 5 (a still pollu-



elouamya1] — 7 'mouosye) yoAujoBazozsod erzpn Amojusd
-01d — 9/, 'tloeurwop yruzessm — p ‘(lovurmop eyruzeysm Hm) yozi yoAuepeq wijsizozserd orup m chEo:EEU eruemodnibn ‘¢ oAy
Adousnbaij — § 'SUOXe] aDpnuOUOIIY) JUSISIJIP JO 1u8d 1ad — 9/,
'X9pUl UOTIPUIWOP — P ‘(XSPUl UOTJRUIWOP 9Y} 0} Burpiodoe) sieAur pajebiissAul oY) Jo woljoq APURS Ul SBIIIUNWIWOD IDPRUOUOIYY) ‘G ‘Big

EaEA Wiuwopgrs ==~ siqojojdwoo  buwadopD|oDJng
IEAEA T 1 wnjpuaidlg wnjpadAjod

IEN A mo,L_g wn}o1Au0d 6 wnypadAjod

s P2 P2 ese P27 DUDWIOSN} DIYISIUIDH
R A SNSJ3AUOD SNIPD|IDIDY
M W A X 2 aopBaysiAa , snuwououyooydAi,,

i mm_aé__ mr__x_ 10j091q SNIPDIICUDN

DSODA!|0 DS3WDIPOJd
SNJDJSUINA - SNwouoJIy20}dAoiwag
siugooipiod 46 snsipjAupy
8419y, -DiAuuupwaualy |
snjiepad sadipuajoloip

ds sns.pjAubjoayy

(sniipbaib) |ds m:m._ctﬁcc._,.

e _f , 8zn¥5 . SNIPDj0Id
€0l | suapue} 46 snwououysopulz

Cur 2 @Nmzﬁ
=z G e ]

snjo3jep J6 snwououyooydhiy

SNUDWIQID SadIpud}bidg

WWNY} )3 SNWOU0LY)

wnscjnoagnu wnypadAjod

53 A K A B A I __éu\mm__ mmr__ﬁ __’Nmi_msnm_— w69 Lo ot _TS:: qo&_x ‘dds sndojo2149 +dds snippjooY}iQ
[ Cosl e 2 o 2 20724 sninjoid. snWoUo.IY2031S

[ A A P I A IR A ‘dds sn#upjAupjoppi)

Cor 2ol w2 [ A wnuapjps wnypadAiod
Cue ) Cel> Ceal : DA} DSBWOUOPQ

p ad » L] » Pl e Ll e Ll Dale Lol o DAl p Pad » DAl @ |24, NOILVL S3103dS-IMNNLVD
LW 4 9 S 7 € L8 ¥ i 11 LN - OMSIMONVLS




202

ted one). Kownacki (1977), pointed out the occurrence of the latter
two species in polluted waters.

At stations 6 and 7 Chironomidae communities were similar to each
other (fig. 5), although , Cryptochironomus” vytshegdae, a psammophi-
lous species found in darge sandy rivers Pankratova 1964, 1968),
dominated at station 6 hwile at station 7 Orthocladius spp. + Cricotopus
spp. larvae predominated.

@)

Fig. 6. Dendrite of Chironomidae communities from sandy bottom in the investigated
stations

Ryc. 6. Dendryt ugrupowan Chironomidae dna piaszczystego na badanych stanowiskach

The similarity of Chironomidae fauna was shown in fig. 6. It is
striking that in this habitat Chironomidae communities, being similar to
each other, form 3 groups: stations in the upper river course, stations in
the lower river course with slightly different fauna of sandy bottom, and
stations of the middle river course, dissimilar to the other two.

b. Chironomidae communities of sandy-silty bottom

Silted sand is an unstable habitat, since the area of the river bottom
covered by it changes along with a changing water level. At low water
levels the deposition of silts occurs, favouring the development of
limnophilous species, while at high water levels silt is washed out and the
percent of rheophilous forms in the habitat increases (Zadin 1964).
Hence, Chironomidae communities developing in this habitat have
a transitory character between communites of sandy and of silty bottoms
(fig 7).

It was worth noting that at polluted stations (B—1, 3 and 4) Chirono-
midae communities with already developed domination structure occur,
larvae of the genera Procladius and Chironomus fl. thummi, regarded as
characteristic of polluted waters (Hynes 1962, Kolkwitz, Mar -
son 1909, Slade ¢ek 1973) predominating.
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c. Chironomidae communities of silty bottom

In the investigated station of the River Nida and its tributaries no
typical stagnant silts, such as those encountered in large lowland rivers
of slow current with Chironomidae communities of stable domination
structure were differentiated. The investigated silts can be classified as
,transitory" (Szczepanski 1953), while the Chironomidae commu-
nities found there have a domination structure similar to those occurring
in sandy-silty and partly sandy habitats (fig. 8). :

Procladius was the characteristic taxon of Chironomidae communities
developing there. It predominated at stations N—1, 2, 6, and 7, and
appeared as sub-dominant at stations L—1 and 5. Chironomus fl. thummi,
a typical pelophilous species, prevailed in silty bottom of station L—1,
appearing as a sub-dominant at stations 3, 5, 6 and 7. Orthocladius spp. +
Cricotopus spp. predominated in silt of polluted stations 3, 4 and 5, being
noted as sub-dominants at stations 2, 6 and 7. Moreover, Paracladius
conversus predominated at station 6 and Nanocladius bicolor at station 5.

The similarity dendrite of Chironomidae communities in the silty
biotype of the investigated stations is presented in fig. 9. It suggests that
only the Chironomidae fauna of strongly polluted stations, i.e., B—1 and
3, was of different character. At other stations the Chironomidae com-

(1 ) —

Mot O e‘e‘o

Fig. 9. Dendrite of Chironomidae communities from muddy bottom in the investigated
stations

Ryc. 9. Dendryt ugrupowan Chironomidae dna mulistego na badanych stanowiskach

munities of silty bottom show greater similarity than the Chironomidae
communities developing in sandy or sandy-silty bottoms.

d. Chironomidae communities of the vegetation habitat

Chironcmidae communities of the vegetation habitat were only exa-
mined at stations L—1, 1 and 2 where greater amounts of submersed
plants occurred during the investigation period. A similar domination
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STANOWISKO - (] 1 2
GATUNKI-SPECIES S N Akl e IR
Orthocladius spp.+ Cricotopus spp. (om0 628 1o w0702
Micropsectra sp1(gr. praecox) oz ]
Rheotanytarsus sp 2 298]
Chironomus fl thummi "2 %00 |[ 706 *° 7 |[ 129
Tanytarsus gr pallidicornis S e =0 e R

Limnochironomus gr nervosus ;
Procladius Skuze %
Chironomus fl plumosus %

Microtendipes pedellus I%W‘Z _1'9'0 i IL515 |- >55s][ 224
Paratendipes albimanus %
Stictochironomus pictulus %

Pothasttia longimana %
Endochironomus gr tendens %
Thienemannimyia-"Reihe B2z ]2 46|[3.00 ]
Thienemanniella sp. > all266 ]

Synorthocladius semivirens p
LT dominant
{Z]E subdominant

Fig. 10. Chironomidae communities in submersed vegetation at stations L1, 1 and 2
(according to the domination index). d — domination index, % — per cent of different
Chironomidae taxons, f — frequency

Ryc. 10. Ugrupowania Chironomidae ros$linno$ci zanurzonej na stanowiskach L1, 1 i 2

(wg wskaznika dominacji). d — wskaznik dominacji, % — procentowy udzial poszcze-
gélnych taksonéow Chironomidae, f — frekwencja

structure with Orthocladius spp. + Cricotopus spp. and with Rheotany-
tarsus sp. larvae at station 2 and Micropsectra sp. 1 (gr. praecox) at
station 1 (fig. 10) as dominants was observed.

A similar structure in Chironomidae communities of submersed vege-
tation was found in the River Danube (Jankovié& 1973, 1975b) and in
the rivers Thames and Kennet (Mackey 1976, 1977).

The analysis of Chironomidae fauna in the investigated area suggested
a differentation of species characterized by preferences for certain types
of habitats (Table IV). Thus, Stictochironomus pictulus, Polypedilum
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Table IV. Occurrence frequency of some Chironomidae in different tyres of the bottom
of River yu-.
G - upper river course; S - middle river course; D - lower river oourse.
Soale: 5 - constant taxons (80-100 %); 4 - common taxons (60-80 %); 3 - mean
common taxons (40-60 %)

Tabela IV. Csgetosé wystgpowania wybranyoch Chironomidse w réinyoh rodzajach dna rzeki
Niay.
G - gérny bleg rseki; S - srodkowy bieg rzeki; D - dolny bleg rzeki.
Skala: 5 - taksony stae (80-100 %); 4 - taksony ozgste (60-80 %); 3 - taksony
drednio osgste (40-60 %)

Type of bottom - Rodsaj dna

Taxon - Takson
o Muddy sand
Sand-Piasek Piasek samulony

G g D G g b

@
w
o

Odentomesa fulva

Cladotanytarsus spp.
Stiotochironomus pictnlus
Miorotendives pedellus

Tanytarsus sp. 1 gr. gregarius
Thienemannimyia -~ szereg
Rheotanytarsus sp.

Tanytarsus gr. pallidioornis
Demioryptochironomus vulneratus
Polypedilum scalaenum
Cryptochironomus gr. defectus
Orthocladius spp. + Cricotopus spp.
Preoladius Skuse

Parakiefferiella bathophila
Micropsectra sp. 1 gr. praecox
Polypedilum nubeculosum - - -
Chirononus f1 thummi - -
Nanooladius bioolor - -
Paracladius conversus - -
"Cryptoohironemus” vytshegdae - -
Harnischia fusoimana - -
Prodiamess olivacea - -
Polypedilum bicrenatum - -
Paratendipes sp. gr. intermedius - -
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scalaenum, Demicryptochironomus vulneratus, ,Cryptochironomus”
vytshegdae, and Polypedilum bicrenatum were among the species most
frequently found on sandy bottoms. The species most often observed in
silty bottoms were Micropsectra sp. 1 (gr. praecox), Prodiamesa olivacea,
Chironomus fl. thummi, Microtendipes, pedellus, Nanocladius bicolor,
Polypedilum nubeculosum, and Tanytarsus gr. pallidicornis, while Para-
kiefferiella bathophila and Odontomesa fulva were fairly numerous in
sandy-silty bottoms.

It should be stressed that apart from an allegiance to a given type of
habitat, some species had a tendency to occur in a particular river sector.
Among the species occurring in the upper river sector and in a particular
type of habitats were Stictochironomus pictulus, Microtendipes pedellus,
Odontomesa fulva, Tanytarsus gr. pallidicornis, and Microspectra sp. 1
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(gr. praecox). Cladotanytarsus spp. and Thienemannimyia-Reihe larvae
occurred in the upper river sector only, showing no definite preference
to any type of habitats. Such species as , Cryptochironomus’’ vytshegdae,
Harnischia fuscimana or Polypedilum bicrenatum (Table IV) were con-
nected with the lower river sector.

Discussion

As compared with other water courses the Chironomidae fauna of the
River Nida and its affluents is rich in both qualitative (148 differentiated
taxons) and quantitative composition.

Thienemann (1945) compared several water courses, claiming
that in mountainous streams Orthocladiinae constituted the greatest part
(80%0), while Chironomidae (chiefly Chironomini) amounted to only 10%o
of the total Chironomidae population. These relations gradually changed
as the river flowed onto lowlands. In flowing waters Chironomidae
(chiefly Chironomini) predominated in 55%0 while Orthocladiinae consti-
tuted 20%°0. Table V contains the numbers of taxons of Chironomidae sub-
-families, obtained in different investigations. :

With respect to the occurrence of different Chironomidae families and

Table V. The number and percentage composition of species in the subfamilies of
Chiroromidae in some watercourses

Tabela V. Iloéé i procentowy skiad gatunkéw w podrodzinach Chironomidae w niektérych
oiekach wodnych

Tanypo- Orthocla~- Tanytar- Chirono-
Investigated dinae diinae sini mini Total
RESOroouUrses number number|. numbexr number Ogéen
Badane oleki 11066 | ® | 1208¢ | % | 12086 | % | 11066 |
The lower monntains
(Mittelgebirge Thie-
nemann 1954) 8 9.0 62 |70.0 10 [11.0 9 [10.0 89
Susua (Berg 1948) 15 18.0 36 43.0 13 15.0 20 24.0 84
Lindi A (ILinde-
gaard-Fatersen 1972) 8 12.0 42 63.0 6 8.5 1 16.5 67
Kogsau (Nietzke 1938) 11 |[16.0 29 |39.0 21 |28.0 13 |18.0 T4
Odra (Harnisch 1922) 9 15.0 18 30.0 6 10.0 27 45.0 60

SoXa (Zaéwilichowaka
1969) 4 [13.3 15 |[50.0 T |23.3 114|234 30

San anéwiuchonka
1970 4 1.1 13 36.0 T 19.4 12 33.4 36

Supradl (NiedZwiecki .
1970) 7 |15.9 15 [34.0 4 9.1 18 |41.0 44

Narew (NiedZwiecki
1974) 4 10.3 8 [20.5 L) 12.8 22 56.4 39

Eryniczanka
(Szozgeny 1974) 30 [57.7 6 (11, 52

Pradnik (Dratnal 1976a) 8 |10.0 61 |[76.2 1 1.2 10 |12.6 80

Nida (present author’s 2
findings - dane autora) 12 8.1 68 45.9 9 12.8 49 33.2 148

@
-
%
S
w
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=
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their respective percentage, the River Nida is more similar to lowland
rivers of the Susa, Odra, Kossau, Suprasl, or Narew type, than to the
Carpathian rivers Sota or San. A camparison on the basis of species is
impossible because in numerous works the identification is incomplete.

In the River Nida a zonal distribution of the Chironomidae fauna is
observed, although it is not so distinct as in Carpathian streams and rivers
(Kownacki 1971, 1977, Za ¢wilichowska 1969, 1970), where
the changes in the domination structure of bottom fauna communities
were noted in markedly shorter sectors. Changes in the domination
structure of Chironomidae in the River Nida were observed in much
longer sectors. The Chironomidae communities observed in the upper
sector of the River Nida had a domination structure similar to that in the
lower sector of the San (Zac¢wilichowska 1970).

It can be assumed that the passage from the Chironomidae communi-
ties of the upper niver course to those of the lower river course could
occur more gradually but for the influence of wastes which to a great
degree disturbed the domination structure in Chironomidae communities,
changing both the qualitative composition and the number of specimens.
Probably, Chironomidae communities with species of the lower and of the
upper river courses would have been noted there.

The zonal distribution of the Chironomidae fauna along the river
course was also manifested in the separate habitats though not uniformly
in all of them. This was most striking in sandy bottom, where the Chiro-
nomidae communities of the upper, middle, and lower river sectors
showed different domination structures. Since this type of bottom
prevailed in the investigated river, its influence was visible in the domin-
ation structure of Chironomidae communities differentiated in the
longitudinal river profile. The zonal distribution was less manifested in
sandy-silty bottoms, where the Chironomidae communities were of
transitory character between communities of sandy and of silty bottoms.

The poorest differentiation of Chironomidae fauna was observed in
the silty bottom, the Chironomidae communities being similar and show-
ing no zonal distribution there.

Szczegsny (1974) analysed the zonal distribution of the bottom
fauna in the Kryniczanka stream, noting dxfferences between communi-
ties of stony and fine-grained bottoms.

Wastes significantly change the qualitative and quantitative relation-
ships of the Chironomidae fauna in the River Nida. They disturb the do-
mination structure of Chironomidae communities and lead to a decrease
in the numbers of specimens. At the polluted station of the River Nida no
increase in the number of Chironomus fl. thummi larvae was cbserved,
even though this species is regarded as a typical sewage form (Drat-
nal 1976a, Szczesny 1974, Wielgosz 1979, Zac¢wilichow-
sk a 1970). It is probably due to the fact that the muddy habitat consti-
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tutes just a small part of the investigated river bottom and also to the
mixed composition of wastes (domestic and industrial).

Some Chironomidae species were connected to a given type of habitat,
others were rather bound with the river zones (the upper or lower
course), this being in contrast with the behaviour of Oligochaeta (D um -
nicka 1978), for which the degree of water purity was decisive. Most
species of the Naididae family occurred in markedly pure waters, while
Turbificidae prevailed in polluted waters.

STRESZCZENIE

Celem pracy bylo okreslenie réznorodnosci gatunkowej Chironomidae i jej zmian
w systemie rzecznym Nidy, struktury przestrzennej ugrupowan larw ochotkowatych,
ukladéw dominacyjnych w ugrupowaniach wzdiuz kolejnych stanowisk oraz w najwaz-
niejszych rodzajach podioza, a takze okreslenie stopnia przeksztalcenia ugrupowan Chi-
ronomidae we fragmentach zanieczyszczonych $ciekami.

Proby pobierano w okresie 2-letnim (1973—1975) z 11 stanowisk, w odstepach mniej
wigcej miesigcznych.

W rzece Nidzie i jej doptywach stwierdzono wystepowanie 148 jednostek taksono-
micznych, nalezagcych do 3 podrodzin. Najliczniej reprezentowane byly Orthocladiinae
i Chironominae, w obrebie ktérych wyrézniono po 68 jednostek taksonomicznych. Tany-
podinae reprezentowane byly przez 12 takson6w. Na podstawie otrzymanych wynikow
mozna stwierdzi¢, ze fauna Chironomidae rzeki Nidy i jej doptywow jest bogata zar6wno
pod wzgledem jako$ciowym, jak i ilosciowym.

Stwierdzono, ze na rozmieszczenie i strukture ugrupowan Chironomidae w podiuz-
nym profilu rzeki wplywaja takie czynniki, jak charakter hydrologiczny rzeki, udziat
1 rodzaj siedliska w jej korycie, a glownie doptywajgce do rzeki zanieczyszczenia.

W podiuznym profilu rzeki Nidy wyrézniono 3 typy ugrupowan Chironomidae o od-
miennej strukturze:

a. gornego odcinka rzeki — z dominacjg Cladotanytarsus spp. i towarzyszacymi mu
subdominantami: Stictochironomus pictulus oraz Orthocladius spp. -+ Cricotopus spp.

b. srodkowego odcinka rzeki — z dominacjg larw Orthocladius spp. -+ Cricotopus
spp. i Nanocladius bicolor oraz towarzyszacymi im Chironomus fl. thummi.

c. dolnego biegu rzeki — z dominacjg ,,Cryptochironomus” vytshegdae, Paracladius
conversus i larw Orthocladius spp., Cricotopus spp. oraz subdominantami: Harnischia
fuscimana, Cryptochironomus gr. defectus, Chironomus fl. thummi, Polypedilum scalae-
num, P. bicrenatum i Prodiamesa olivacea.

Przeanalizowano faune Chironomidae wystepujaca w. obrebie wyréznionych siedlisk.
Stwierdzono, ze ugrupowania Chironomidae dna piaszczystego gornego, $rodkowego
i dolnego odcinka rzeki wykazywaly odmienng strukture, a poniewaz siedlisko to prze-
wazalo w badanej rzece uwidocznit sie jego wplyw na og6lng strukture ugrupowan
Chironomidae w podhuznym profilu rzeki.

Ugrupowania Chironomidae w siedlisku piaszczysto-mulistym mialy poséredni cha-
rakter miedzy ugrupowaniami Chironomidae siedliska piaszczystego i mulistego.

Fauna Chironomidae siedliska mulistego byla najslabiej zréznicowana, ugrupowa-
nia Chironomidae byty do siebie podobne w wigkszym stopniu niz ugrupowania Chiro-
nomidae dna piaszczystego i piaszczysto-mulistego, wyrédznione dla poszczeg6lnych sta-
nowisk.
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Ugrupowania Chironomidae stwierdzone wsrod roslinnos$ci zanurzonej wykazywaty
podobng strukture, oprocz typowych form fitofilnych wystepowalty w nich takze gatunki
limno- i pelofilne.

Ponadto, stwierdzono, ze niektoére gatunki preferujg okreslony typ siedliska, inne
z kolei zwigzane sa bardziej ze strefg rzeki (géorny lub dolny bieg), a wigc przeciwnie niz
Oligochaeta (Dumnicka 1978), dla ktoérych wieksza role odgrywat stopien czystosci
wody.
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