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Fauna Living on the Plants and Mining Fauna Associated 
with Potamogeton lucens L. in the Eutrophic Lakę Głębokie

Fauna naroślinna i minująca, związana z Potamogeton lucens L., 
w eutroficznym Jeziorze Głębokim

HapacTMrejibHaa u Mminpyioinaa cpayHa, CBa3aHnaa c Potamogeton lucens L., 
b 3BTpocpnoM O3epe TneMboKe

INTRODUCTION

In the literaturę concerning the macroinvertebrates inhabiting water 
plants there have been few studies on the mining fauna (1, 4, 8, 10, 11). 
Especially, there are little data connected with qualitative and quanti- 
tative relations between the fauna living on the surface of the plants 
and the fauna mining their tissues (2, 9, 10).

The aim of this study was to characterize the qualitative composition 
and density of the animals living on Potamogeton lucens and of those 
mining this plant and to determine a quantitative share of mining fauna 
in the whole fauna associated with pond-weeds. Attention was also paid 
to ecological significance of particular taxa occurring in both, mentioned 
above, zoocoenoses.

TERRAIN

Lakę Głębokie, situated in the Łęczna-Włodawa lakę district (eastern 
Poland), has a surface of 12 ha and a maximum depth 6 m. Fields. 
meadows and a transient peat-bog surround the lakę. The lakę bottom 
is covered with a thick layer of detritus. Emerged plants make a dense 
inshore belt composed mainly of Phragmites communis T r i n. and Typha
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latifolia L. Meadows of Ceratophyllum demersum L. and clusters of Po- 
tamogeton lucens L. cover the bottom at a depth of 0.5—2 m. Submerged 
plants grow till the depth of about 2.5 m.

Studies were conducted on 4 stations. Station I and II were situated 
in the littoral adjoing the fields, at depths of 0.5 and 2 m, respectively. 
Stations III and IV occurred on the opposite side of the lakę, in littoral 
neighboring with the peat-bog, at depths of 0.5 and 2 m, respectively.

MATERIAŁ AND METHODS

Materials were collected beitween July and September, 1980 and between May 
and November, 1984, at one month intervals. Samples were taken with a new type 
of apparaitus (7). One sample consisted of 5 pieces of stalks of about 5 cm long 
each, together with leaves fixed to them. They were taken from various parts 
of the shoots. Each tdme 5 samples were collected from each station.

Fauna livdng on plant surface was collected macroscopically, after putting 
materiał on wbite trays filled with water. Then the mirning invertebrates were 
taken out using stereoscopic microscope. Only the organisms longer than 2 mm 
were taken into account.

Collected organisms were fdxed in a 4% formalin solution. After taking out 
the invertebrates, plants were dried on blotting paper and weighed up to 0.5 mg.

Density of the mining invertebrates and of those livimg on plants was expressed 
per 100 g wet weight of the plants. For the ecologiical analysis the coefficient of 
eoological significanee of species after Kasprzak and Niedbała (6) was 
calculated:

Q = j/c • i)

where: C — constancy of occurrence, D — indicator of domdnance.
On the basis of the computed value of the coefficient, the taxa found were 

dlvided into four classes: Qt=over 20, Qa=10.1—20, Q2=5.1—10,
Qj=under 5.

RESULTS

29 taxa of various systematic rank were found to exist in the collected 
materiał. Among them 18 occurred exclusively on the surface of the 
pand-weeds, 4 exclusively in mines and 7 taxa were found in both fauna 
living on the surface of plants and mining fauna (Table 1).

Among common taxa to both zoocoenoses, only Glyptotendipes ex gr. 
gripekoveni K i e f f. occurred morę abundantly in mines than on the 
surface of plants (Fig. 1). In Mikołajskie Lakę in tissues of Potamogeton 
lucens only 20% of numbers of this taxa were found (10).

Taxa found exclusively on the surface of pond-weeds were typical 
representatives of periphytonic fauna (Table 1).
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Fig. l. Average density (number of specimens/100 g wet weight of plants) of com- 
mon taxa of fauna living on plants — A and mining fauna — B inhabiting Pota­
mogeton lucens in Głębokie Lakę; 1 — Limnochironomus sp., 2 — Cryptochironomus 
ex gr. pararosłratus, 3 — Pentapedilum ceciliae, 4 — Tanytarsus ex gr. lauterborni, 

5 — Glyptotendipes ex gr. gripekoveni, 6 — Endochironomus ex gr. tendens

Among 4 taxa encountered exclusively in mines (Table 1), only Endo­
chironomus ex gr. signaticornis Kief f. is an obligatory miner (1, 3, 11, 
13), however three remaining ones are found also on the surface of 
plants.

In the fauna occurring on the plants Cricotopus ex gr. silvestris 
F a br., Endochironomus ex gr. tendens F abr., Tanytarsus ex gr. lau­
terborni K i e f f. and Pentapedilum ceciliae T s h e r n reached very high 
values (Q4) of the coefficient of ecological significance. Species of great 
significance belonging to class Q3 were: Glyptotendipes ex gr. gripeko- 
Peni, Psectrocladius ex gr. psilopterus K i e f f., Limnochironomus sp. and 
Cymus flauidus M c L.

In the mining fauna only Glyptotendipes ex gr. gripekoueni, and Pen­
tapedilum ceciliae had very great ecological significance (Q4). The re- 
maining taxa were characterized by low values of ecological significance 
coefficient (Table 1).

Average density of the whole fauna inhabiting Potamogeton lucens 
achieved 775 ind./100 g wet weight of plants, whereas in mines it was 
149 ind./100 g wet weight of plants.
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Tab. 1. Damimance strueture (D), canstance (C) and ecological sigmificance (Q) of
taxa inhabiting Potamogeton lucens in Głębokie 

under study
Lakę. Average values for stataons

Taxan
Fauna livimg 

on plants Mining fauna

D C Q D C Q

Hirudinea:
Helobdella stagnalis (L.) 0.7 5 1.8
Glossiphonia heteroclita CL.) 0.5 5 1.5

Naididae:
Stylaria lacustris fL.) 1.5 29 6.5
Nais Muli. 1.5 15 4.7
Naididae n. det. 0.6 15 3.0

Gastropoda:
Acroloxus lacustris L. 1.7 5 2.9
Bithynia tentaculata L. OJ 5 1.2
Lymnaea peregra (O. F. M fl 11.) 0.9 15 1.2

Crustaceae:
Asellus ayuaticus L. 0.2 5 1.0

Hydracarina 0.1 10 1.0

Ephemeroptera 1.4 36 7.0

Trichoptera:
Cyrnus flauidus M c L. 5.5 45 15.7
Orthotrichia Eaton 0.2 5 1.0

Lepidoptera:
Acentropus nweus O 1 i v. 0.6 5 1.7 0.4 5 1.4

Chironomidae:
Glyptotendipes ex gr. gripekoueni
Kieł i. 4.6 75 18.5 60.8 80 69.8

Pentapedilum ceciliae T s h e r n. 12.4 75 30.5 14.5 36 22.5
Limnochironomus K i e f f. 2.6 40 10.2 3.8 20 8.6
Tanytarsus ex gr. lauterborni K ie tł. 
Cryptochironomus ex gr. pararostratus

15.9 liOO 39.9 1.4 15 4.5

H a r n.
Endochironomus ex gr. tendens

2.3 40 9.6 1.9 5 3.1

(F a b r.) 20.3 95 43.9 19.0 5 3.1
Cricotopus ex gr. siluestris F a b r. 
Psectrocladius ex gr. psilopterus

22.7 96 46.4

K i e 1ł. 3.1 45 11.8
Corynoneura celeripes W i n n. 0.9 20 4.2
Glyptotendipes polytomus K i e 11. 0.8 15 3.4
Alabesmyia monilis (L.)
Endochironomus ex gr. signaticornis

0.2 5 1.0

{Kieł f.) 2.8 5 3.7
Cricotopus latidentatus Ts her n. LI 10 3.3
Polypedilum ex gr. conuictum (W a 1 k.) 0.2 5 1.2

Dolichopodidae 6.6 5 5.7
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Average rangę of variation * found for fauna living on plants was 
812 ind./lOO g wet weight of plants and for mining fauna was 209 ind./ 
/100 g wet weight of plants.

Considerable differences in density of fauna inhabiting pond-weeds 
among the stations were distinguished (Fig. 2). The seasonal variety of 
density of the invertebrates living on plants and of those mining was 
also notable (Fig. 3).

Fig. 2. Average density (numiber ot spe- 
ciimens/100 g wet weight of planits) of 
fauna livdng on plants and mining 
fauna inhabiting Potamogeton lucens 
in Głębokie Lakę; 1 — mining fauna, 

2 — fauna living on plants

______ i ________  2

Fig. 3. Seasonal changes in density 
(number of speeimens/lOO g wet weight 
of plants) of the fauna living on the 
surface and mining fauna associated 
wńith Potamogeton lucens in Głębokie 
Lakę. Average values for stations under 
study; 1 — fauna living on plants, 2 — 

mining fauna

Maximum density of fauna living o<n plants was stated in July 
(795 ind./lOO g wet weight of plants), after that density decreased from 
month to month to reach the minimum in November (225 ind./100 g wet 
weight of plants).

Maximum density of the mining fauna was achieved in May (284 ind./ 
/100 g wet weight of plants), soon after beginning of the vegetation 
period. Then, a gradual decrease in density was observed and minimum 
was notieed in November (25 ind./lOO g wet weight of plants).

In the Mikołajskie Lakę a peak of density of invertebrates living on 
plants was observed in October, and of miners in August whereas the 
minimum for both groups was stated in July (10).

Together with the changes of density of the whole fauna inhabiting 
Potamogeton lucens, changes in quantitative relations between the fauna 
living on plants and mining fauna were notieed (Fig. 4). The largest 
percentage share of mining fauna in the total numbers of the whole

♦ The rangę of variatiion wóthin the reach of series (R) has been adopted after 
Kasprzak (5): R=xn~ah+l, where x„=the highest estimate, x,=the lowest 
e®timate.

6 Annales UMCS, sectio C, vol. XUI
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fauna associated with pond-weeds was observed in May (30%), then the 
proportion of the mining fauna gradually decreased and the living 
organisms on the plants increased. In November a smali increase in the 
percentage share of miners was observed again.

Fi<g. 4. Seasonal changes in density (num­
ber of specimens/lOO g wet weight of 
plants) of the fauna inhabiting Potamo- 
yeton lucens and in percentage share of 
the fauna living on plants and mining 
fauna. Average values for stations under 
study; 1 — mining fauna, 2 — fauna living 
on plants, 3 — total density of the fauna 

inhabiting Potamogeton lucens

O-i 0-2----- 3

DISCUSSION

The mining fauna make a considerable part of the whole fauna in­
habiting Potamogeton lucens, amounting to about 20% of numbers. The 
mining larvae of Chironomidae constituted only about 1% of the larvae 
inhabiting submerged plants in lakes Mikołajskie (10) and Vechten (2). 
On the other hand, Gajewska (3), on the basis of data of various 
authors, stated that the mining fauna usually amounted to about one 
third of the density of the whole fauna which is associated with water 
plants.

Larvae of Chironomidae dominated both among invertebrates occur­
ring on the plant surface and among miners. They stated average 86% 
of numbers of fauna living on plants and 94.5% of mining fauna.

The common taxa were prevailing among miners. They were also 
components of fauna living on plant surface. Some of them dominated 
at the same time in both zoocoenoses, but their quantitative share in 
mining fauna was different among the stations (Fig. 1).

Among the mining fauna only larvae of Dolichopodidae, Acentropus 
niueus O 1 i v. and Endochironomus ex gr. signaticomis are to be elas- 
sified among groups of active miners (3). Other taxa belong to less active 
miners or forms without any mining activity (3). Glyptotendipes ex gr. 
gripekoueni and Pentapedilum ceciliae had the biggest ecological signi­
ficance among the mining fauna. The remaining taxa — also belonging 
to typical miners — Acentropus niveus, Endochironomus ex gr. signati- 
cornis and larvae of Dolichopodidae were characterized by smali ecolo­
gical significance.
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Both the course of seasonal changes in density of the mining fauna 
with maximum in May and minimum in November and decrease of the 
percentage share in miners in the total numbers of the whole fauna 
associated with pond-weeds seem to deny views that older aąuatic macro- 
phytes are morę intensively mined than young macrophytes (7).

No direct relations have been noticed between zonal distribution of 
pond-weeds (increasing depth) and intensity of mining (Fig. 2). However, 
the study conducted in Mikołajskie Lakę showed that the greater depth 
the morę intensive mining of the submerged plants (9, 11). It seems that 
the depth effect on fauna mining Potamogeton lucens is morę connected 
with the distance of pond-weeds from the shore linę than with the depth 
at which they grow, because their leaves, in which there is a considerable 
part of miners, independent of depths are always concentrated at a smali 
distance from the water surface.

Similarly in Mikołajskie Lakę (11), particular parts of pond-weeds 
were mined in different extent. The highest infestation ratę was recorded 
for stalks, then for the leaf veins, the leaf blades showing the lowest 
infestation ratę. At the same time there were above twice morę miners 
in stalks than in leaves. Moreover, particular parts of plants were mined 
by specified systematic groups of invertebrates. In stalks, petioles and 
leaf veins only larvae and pupae of Chironomidae occurred, whereas in 
leaf blades larvae of Lepidoptera and Dolichopodidae were found ex- 
clusively.
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STRESZCZENIE

Celem przeprowadzonych w latach 1980 i 1984 badań nad fauną naroślinną 
i minującą było porównanie ich składu gatunkowego i zagęszczenia oraz określenie 
ilościowego udziału minerów w faunie zasiedlającej Potamogeton lucens.

W zebranym materiale stwierdzono 29 taksonów różnej rangi systematycznej, 
z czego 18 występowało wyłącznie na powierzchni roślin, 4 wyłącznie w minach, 
a 7 taksonów należało zarówno do fauny roślinnej, jak i minującej. W skład fauny 
minującej wchodziły z reguły pospolite gatunki, które w większości występowały 
także w faunie naroślinnej (tab. 1). Zarówno w faunie naroślinnej, jak i minującej 
dominowały larwy Chironomidae. Stanowiły one średnio 86% liczebności fauny na­
roślinnej i 94,5% fauny minującej.

Fauna minująca stanowiła znaczną, bo wynoszącą ok. 20% liczebności, część 
fauny zasiedlającej Potamogeton lucens. Jej udział ilościowy był różny na poszcze­
gólnych stanowiskach i zmieniał się w czasie (iryc. 2 i 4).

Stwierdzono różną intensywność minowania poszczególnych części morfologicz­
nych roślin. Najintensywniej były minowane łodygi, następnie nerwy liści i blaszki 
liściowe, przy czym w łodygach występowało z reguły ponad dwukrotnie więcej 
minerów niż w liściach. Poszczególne części roślin minowane były przez określone 
grupy zwierząt. W łodygach i nerwach liści występowały tylko larwy Chironomidae, 
a w blaszkach liściowych tylko larwy Lepidoptera i Dolichopodidae.

Nie stwierdzano kierunkowej zależności między strefowym rozmieszczeniem roś­
lin a intensywnością minowania (ryc. 2).

PE3K5ME

UejiEio npoBegeHHbix b 1980 h 1984 rr. KccnegOBaHidł 6biJio cpaBHetute BHflOBOro 
cocraBa m njiOTHOCTH HapacTMTejibHOfi u MMHnpyiomeił <t>ayHbi, onpeflejieHMe kojih- 
uecTBeHHoro ynacTna MnuepoB b cjjayHe, 3acejiłnomefl Potamogeton lucens.

B co5paHHOM MaTepnajie onpeąejinjin 29 TaKCOHOB pa3HOro cncTeMaTinecKoro 
paura, 18 H3 hmx BbicTynaao ncKjuoHMTeJibno Ha noaepxHOCTn pacreHHft, 4 hckjiio- 
HnTenbHO b MHHax, a 7 TaKCOHOB npnHafljieJKa.no kbk k MKHHpyioineft <bayne, tsk 
h k HapacTHTeJibHOM. B cocTaB MKiiwpyiomefi (JjayHbi oóbinno bxoahjih oóbiKHOBeH- 
Hbie BHflbi, óojibiuaH nacTb KOTOpbix Bbicrynajia h b napacTHTejibHOft <payHe (Taófl. 1). 
B o6eMx cpayHax flOMMHupoBajiH jihhhhkh Choronomidae. Ohh cocTaBJiajiM b cpefl- 

neM 86% HHCJieHHOCTH HapacTMTeflbHOfi 4>ayHbi h 94,5% MKHHpytoiąeft.

MHHHpyKtnjafl cpayHa cocraBjiHjia aiiaHUTejiEHyio (okojio 20% hhcjichhocth) uacTb 

<ł»yHbi, 3acejiHK>iueń Potamogeton lucens. Ee KOjiHHecrBeHHoe ynacrne na OTflejib- 
HbIX MeCTOOf»HTanHHX ÓblJIO pa3HOe H K3MeHHJI0Cb (pwc. 2 h 4).

npnHafljieJKa.no
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Ha6jIIOflajIM pa3HylO MHTeHCMBHOCTb MMHMpOBaHMH OT^eJlbHbIX MOJXfc>OJIOrHHeCKMX 

nacreft pacTewoi. Bojibiue Bcero Bbijin MMnwpoBaHbi ctcBjim, 3aTeM jiucroBbie HepBbi 
m nJiacTMHKM, npMneM b CTe6jrax BbiJio b 2 pa3a Gojibiue MMnepoB, ’ieM b jincTbax. 
OrfleabHbie nacm pacreHMfł MMiiMpoBajiM onpeflejienHbie rpynnbi jKMBOTHbix. B CTe- 
6jihx m SHCTOBbix nepBax oBwTajiM TOJibKO jimhmhkm Chironomidae, a b jiMCTOBbix 
nnacTHHKax — TOJibKO jihhmhkm Lepidoptera u Dolichopodidae.

He o€>HapyjKKJin 3aBncnMOcrn Meamy 3OnajibHbiM pacnpeaejieHMeu pacTeHMfl 
M MHTeHCMBHOCTbK) MMHMpOBaHMfl (pMC. 2).
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