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Abstract

Periphytic organisms inhabiting biotic and artiicsubstrates in Polish lagoons, locally known as
.coastal lakes” are little known. In the framesaof interdisciplinary studies on the revitalisatadn
eutrophicated Lake Kopaa study on different ecological formations, irtihg the periphyton
formations inhabiting®hragmites australi§CAV.) TRIN. ex STEUD. and artificial stilon (Polish
trade name of a nylon) substrates, was carrie¢thd899.

It was demonstrated, that the average concentrafiqreriphytic algae on reed in Lake
Kopah amounted to 104 000 cells%nperiphytic microfauna - 54 874 specimens; mnd macro-
fauna - 1 598 specimens?mThe concentration of periphyton on the studiemtibisubstrate was
considerably lower compared to the organisms grgwin the artificial substrate (potato-bag fab-
ric, stilon fabric, foil), which were placed in Lakkopa. The periphytic formation will play
a significant role in the revitalisation projecttbg lake, by purification and deeutrophicatioriref
waters, and in creating an additional, abundard fmse for extensive culture of the rainbow trout.
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INTRODUCTION

Until recently, the majority of studies conductedtie Polish lagoons (often referred
to as ,coastal lakes”) dealt with physical chemyisplankton and benthos ecology,
and ichthyology (Orzechowski 1999, Paturej 2000)e Tperiphyton formation in

these lakes has not been very well known. More tifasime and qualitative data
have been collected for periphytic organisms fréwa River Odra estuary and the
Puck Bay (Chojnacki 1993; Chojnacki and CeronikZ%iesik 1978, 1992; Szlauer
and Szlauer 1998). The hitherto conducted studie® lshown, that a particularly
intensive qualitative-quantitative development otiling organisms in the above
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mentioned brackish waters, took place on artifiai@lenwork substrates (potato-bag
fabric, stilon netting, artificial concrete reeff).the proposed conception of revitali-
sation and development of coastal lakes and tlingireszones on the Polish coast
(Piesik 1997, 1998) the periphytic formation depéhg on the installed artificial,
openwork substrates will play a significant rolemonitoring, water cleaning, as
well as creating a supplementary food base foretensive fish culture (Piesik
1992, 1998). The discussed conception of revitédisaof highly degraded lakes
assumes the improvement of water quality for re¢@eal and mariculture purposes.
The result of the foreseen controlled manipulatigihbe a temporary change of the
present-day low-salinity environment inhabited rhainy freshwater organisms, to
a brackish-water Baltic environment (5-7%). Suchrgfe will be achieved with the
aid of a pipeline providing Baltic coastal wateosthe lake, with the use of wind
energy (Piesik 1998). The change of the aquatioremwent, the rearrangements of
hydrobionts as well as the use of biological methofipurification and deeutrophi-
cation of water (active substrate method and eamdbbiomanipulation method) will
contribute to the improvement of environment qyalénd promoting biodiversity.
It will also enable mariculture operations. It mbst emphasized, that the exchange
of the lake water to Baltic water, will contributethe restoration of the original state
of this body of water developed 4 thousand yeaos ag

The aim of the present study was a qualitative-titaive assessment of the
periphytic organisms before the introduction of tBaWwaters, which in the second
stage will enable to monitor the expected rearrarege of organisms in periphyton,
after the change of the aquatic environment toaalish-water one. The description
of the periphyton will aid usefulness assessmenthisf formation in purification,
deutrophication of the waters, and their use foricnéiure purposes.

MATERIAL AND METHODS

The periphyton studies on the biotic substratePbfagmites australisvere con-
ducted in three seasons of the year: spring (Masthimmer (July), and autumn (Oc-
tober) of 1999. The fouling material from artificeubstrate: potato-bag fabric, foil,
stilon bag, came from the summer season, and th&rates were placed in a reed
strip on the depth up to 70 cm. In the outer reeg &depth: 0.7-1.0 m) 3 current-
year shoots oPhragmiteswere obtained from each sampling site, and froohea
shoot 3 portions were cut out (a total of 9 subsdes). A 5-7 cm - long piece was
cut out from eaclPhragmitesshoot in three places: the upper portion situatedm
below the water surface, the middle portion, arertbar-bottom one. The collected
fragments of the substrate were preserved in 8%adtehyde solution. In the labo-
ratory the fouling was brushed off from the reedatragments collected from each
sampling site. They were subsequently sieved thraudNo. 25 plankton net, and
placed, depending on concentration of materiah 50-250 ml graduated cylinder.
After an even mixing of the material in the cylindéhree 1 ml sub-samples were
taken using a graduated pipette. The sub-samplee tk@nsferred to a plankton
chamber and a quantity analysis was done underceosesope. The number of the
algae was determined by recording their numberire wiew fields of the micro-
scope (each field = 0.0157 &munder a magnification of 180 times (10 x 1.5 xx12
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eyepiece). The averaged results from the ninedfiefdview of the microscope from
three chambers, served as abase for calculatingutieer of algae on a 1’rsurface
of the substrate.

The occurrence frequency of the periphytic aninals determined according
to the following formula:

=" 100%,
N

where: n, number of samples where the given taxamuroed; N, total number of
samples collected in the study period.

The readings of the water transparency (Secch),disater pH, water salinity,
oxygen content, were all carried out at 15 sampgites (Fig. 1).

POLAND

Fig. 1. Location samplings sites in Lake Kapa
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RESULTS

Periphytic organisms, represented by bacteria,eatgal animals were recorded on
the biotic substrates of Lake Kapa

A mass occurrence of bacteria was observed in #terial obtained from the
studied substrates, but their qualitative and dtsive aspects were not studied.

The biotic substrate dPhragmites australisvas settled by periphytic algae,
dominated byBacillariophytadiatoms, which constituted 77% of the phytoplankto
(Table 1). The concentration of diatoms on the saadged from 12 170 to 190 000
cells m? (X = 77 400 cells /). The diatoms occurred in all studied sub-samples
collected from the reed (F = 100%). The intensiegaliopment of diatoms on this
biotic substrate took place in the spring and, Whscunusual, in October (Fig. 2).

Table 1
The average concentration (cell&yand distribution microflora on different
substrates in Lake Kopa

Stilon fabric Potato-bag fabric Foil Reed
Taxon X | % X | % X % X | %
density density density density
Bacillariophyta| 660000 40.1 | 1815000 81.0 1421430 51.3 77 400| 77.0
Chlorophyta 860 000| 52.3 425000 19.0 985710 35.6 21310] 21.0
Cyanophyta 125000/ 7.6 0 0 364290, 13.1 1740 2.0
Total | 1645000 | 100 2240000 | 100 2771430 100 100450 | 100

The Chlorophytadeveloping on the reed in Lake Ka@peonstituted 21% of the pe-
riphytic algae. The concentration 8mragmiteson individual sampling stations var-
ied from O to 49 900 cells (X = 21 310 cells /). Among periphytic green algae,
the distinct dominant were representatives of #reugScenedesmy®-52 500 cells
m?). The abundance &@hlorophytaon this plant substrate, was high and amounted
to F = 92.3%. The concentration ©hlorophytaon the reed in the studied months is
shown on Fig. 2.

Cyanophytawere not permanent inhabitants of the reed (F %)29he per-
centage share of cyanophytes among periphytic atga¢he reed was low and
amounted to merely 2%. The concentration of thifppgtic algal taxon ranged from
0 to 9 830 cells fA(X = 1 740 cells M). The presence of blue algae on the reed was
recorded on sampling sites 2 and 4 (July, Octdigr,2).

Periphytic algae settled artificial substrate exubgor a period of three
months in the area where the canal from the seashake Kopa (Site 2a). They
settled foil substrate (2 771 400 cell®)mas well as potato-bag fabric (2 240 000
cells m?) most intensively. A smaller concentration of tigae was stated on stilon
fabric (1 645 000 cells #).

The most dominant of periphytic algae on the disedsartificial substrates
were Bacillariophyta with the exception of stilon fabric, whe@hlorophytadomi-
nated (52%)Chlorophytawere a subdominant on foil (35%) and potato-bdyyida
(11%). FoulingCyanophytdif present) on the discussed artificial substateached
the lowest concentration among phytoperiphyton (g 4.
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Fig. 2. Condensation of periphytic algae on reeldake Kopa in different seasons

Biotic substrates formed bRhragmites australisas well as artificial sub-
strates in Lake Kopgawere a place of development of fouling animalsesented by
Protozoa Rotatoria Nematoda Oligochaeta Crustacea Hydracaring Insecta as
well asBryozoa

The presence of 12 microfauna taxa was stated emettd (Table 2), where
their average concentration amounted to 54 847irsees nt. The highest average
guantitative concentration among the fouling miatofa was that of rotifers (41%).
Sedentary ciliates of the claBeritricha turned out to be the subdominant (30%).
A significant concentration on this plant substrates reached biematoda(15%).
TestaceaStylaria Harpacticoidaas well asCladocerasettled onPhragmitesin a
considerably lower degree. Their share in the fmukicrofauna ranged from 1.6 to
4.1%. The remaining taxa did not reach a high cemmagon and represented 0.02-
0.5% of microfauna on the reed substrate (Tabl@2¢. concentration of individual
taxa varied in a wide range, and some of the tassa wot stated in any of the sam-
pling sites Ciliata libera, Nais sp., Chaetogastesp., nauplius Harpacticoida Hy-
dracaring. The concentration of individual microfauna tasettling Phragmitesin
Lake Kopa is presented in Table 2.

The reed macrofauna was not very abundant quastgtand was represented
by 3 taxa, among which sedentary hydro&madylophora caspiaas well asChi-
ronomidaelarvae reached significant concentrations. Spoadigicoccurred water
hoglice @sellus aquaticuk.), (Table 2).
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Table 2
Average concentration (specimend of substrate) of fouling animals on reed
in Lake Kopa
Sampling site
Taxon 1 5 3 4 X %
microfauna

Total Protozoa 10335 16 927 24772 26223| 19564

Testacea 2 082 2172 4091 652 2242 4.1

Ciliata - libera 440 0 714 0 288 0.5

Peritricha* 6 731 14 755 19 967 25571] 16 756 30.5
Rotatoria 11143 8409 61 266 9778 22 649 41.3
Nematoda 8 750 8016 12954 3952 8418 153
Total Oligochaeta 2374 1314 454 754 1224

Stylariasp. 1667 657 454 698 869 1.6

Naissp. 443 465 0 0 227 0.4

Chaetogastesp. 264 192 0 56 128 0.2
Total Copepoda 1082 1386 5518 0 1996

nauplius 139 64 1363 0 392 0.7

Harpacticoida 943 1322 4 155 0 1605 2.9
Cladocera 1639 0 2500 1008 1286 23
Hydracarina 0 0 0 57 14 0.02

*concentration in zooids mof reed

Artificial substrates of stilon fabric in Lake Kopavere settled by 9 taxa of

microfauna, among whichNematodawere dominant, reaching a concentration of

over 10° specimens i A significant concentration on this substrate wesched by
Testacea515 000 specimens ) Harpacticoida (185 000 specimens Hhas well

as Chaetogastessp. (120 000 specimens?n The concentrations of the remaining
microfauna taxa on stilon fabric were not very hatd ranged from 15 to 80 thou-

sand specimens fr(Table 3).
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Table 3
Comparison condensations of algas periphiton @a aldividuals) on basis biotic

and artificial in select types of waters

Type Type Algae density
. . <2
of waters Localisation of substrate (10 cells m? of Author
substrate)
Sewage | Kanat Miynski .
ditch (Okunica) nets 88 200 Piesik (1992)
Strumier Lesny | potato-bag -
Stream (Stupsk) fabric 12 900 Piesik (1997)
Piesik, Wawrzyniak-
River Rzekg era (Ja; trzcina 128 100 Wydrowska
sienica) .
(unpublished)
. Rzeka Plonia | potato-bag —
River (Okunica) fabric 45 400 Piesik (1992)
. Nurt Jamniéski Piesik, Winiewska
Strait (Uniescie) reed 8020 (unpublished)
. Nurt Kopaiski Piesik, Obolewski
Strait (Jez. Kopa) reed 81 (author’s data)
, Piesik, Obolewski
Lake Jez. Kopa reed 104 (author’s data)
Lake Jez. Jamno reed 20 480 Piesik, Wé_nlewska
(unpublished)
, potato-bag Piesik, Obolewski
Lake Jez. Kopa fabric 2240 (author’s data)
, . Piesik, Obolewski
Lake Jez. Kopa foil 2771 (author’s data)
i . Piesik, Obolewski
Lake Jez. Kopa stilon bag 1645 (author's data)
. Piesik, Wawrzyniak-
Lagoon Zalew Szczed reed 74 600 Wydrowska
ski .
(unpublished)
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The fouling macrofauna on the above-mentioned saestvas represented by
merely two taxa, among whicBhironomidaelarvae reached a concentration of
485 000 specimens fmand the concentration dfsellus aquaticusmounted to
a mere 5000 specimens’m

Stilon in Lake Kopa was settled similarly to potato-bag fabric by Scrot
fauna taxa. The dominant taxon also turned outthdmatoda285 000 specimens
m?). A higher concentration characteris@eritricha (90 000 specimens iy Sty-
laria sp. (70 000 specimens?n as well asRotatoria (60 000 specimens i The
concentrations of the remaining taxa did not excEe00 specimens fr(Table 3).

The macrofauna on potato-bag fabric in the lakdistuwas represented only
by Chironomidadarvae, which reached a concentration of 365 @e@imens .

Among the studied artificial substrates, signifityamower concentrations of
microfauna characterised the foil substrate, wieigxa were stated (Table Rota-
toria were a dominant among the microfauna on this sates{i185 000 specimens
m?), and sedentary ciliates of tReritricha group turned out to be the subdominant
(107 000 specimens fh A significant concentration characterisétematoda
(71 000 specimens Phas well aCyclopoida(64 000 specimens fju The concen-
tration of the remaining taxa did not exceed 28 §8€cimens i

On foil, similarly to the potato-bag fabric, onlyet occurrence o€hironomi-
daelarvae was stated (50 000 speciméns

The visibility of the Secchi disc in Lake Kapaaried in different seasons
from 0.25t0 0.9 mX = 0.5m).

DISCUSSION

Lake Kopa is a shallow reservoir{ depth = 1.9 m) of an area of 790 hectares. Di-
rect inflows of brackish waters from the Baltic tiee Kopaski Canal (length 500

m) are seasonal (up to 2 weeks a year). A very itapbfeature of this body of wa-
ter, constituting a cryptodepression, seems toheeinfiltration of Baltic waters
through a sandy bar which separates the lake frenséa. The small influx of fresh
water from drainage ditches is an essential fedtureaintaining the brackish envi-
ronment B-oligohaline). The average salinity within the styokriod amounted to

97.9 mg Cldm® (1.9 PSU), (Trojanowski unpubl.). Waters of thkelare highly
eutrophicated (polytrophy) and the average cont#nhitrogen was: 0.048 mg
N-NH; dmi® and 0.88 mg N-N@dni® while the average content of phosphates:
0.058 mg P-P@dni® (Trojanowski unpubl.).

On the south coast of the lake (in the village alcPewice, Fig. 1) in the pe-
riod preceding the study a large-scale pig fatigriarm was operating. Its activity
undoubtedly had an influence on the contaminatiod autrophication of Koga
Lake. Before the farm opened in the 60s, the fotaisphorus content amounted to
0.19 mg on an average TP dnand after its liquidation - 0.21 mg TP drfiTroja-
nowskiet al. unpubl.). In the period when the farm operatedwater pH in the lake
was dangerously high and it was between 9.4 and®djanowskiet al 1990),
which threatened the development of many aquatimanspecies (,alcalosis”;
Liebmann 1960). After the farm closed down in thedg period the water pH varied
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from 7.1 to 9.1 pH X = 7.7). Favourable oxygen conditions prevail irkedopa

in the vegetative season: 9.0-13.8 mgdm® (Trojanowski unpubl.). Despite the
polymictic character of the lake, a decrease ofathggen content above the muddy
bottom was observed. Presumably, the muddy bottmirtlze periodically unfavour-
able oxygen conditions in the benthic layer of Weter were among the reasons of
the poor quality of benthos invertebrates in thatre part of the lake. Macrobenthos
of this area was represented mostlyGlyironomidaelarvae andOligochaeta with

a total absence dflollusca(Dobrowolski unpubl.). Saltwater species repressaity
Rotatorig CopepodaandCladocerawere dominant in the plankton (Paturej 2000).
In the catches, the dominant fish species weredmeler and the silver bream. The
average fisheries productivity of Lake Kdipia estimated for some 10 kghand is
the lowest among Polish coastal lakes (OrzechoW8ki7 and Orzechowski un-
publ.).

The periphyton formation will play a significantleoin the processes of the
biodiversity enhancement, purification, and deutiogtion of waters as well as for-
mation of a food base primarily for the extensivdfure of the rainbow trout using
the active substrate method, developed by Szlal@t4( 1980) and Piesik (1978,
1992). The presently conducted studies of the pgrgm on different substrates in
Lake Kopa will allow, in the near future, to determine thieedtions of qualitative
and quantitative changes of this formation after ititroduction of Baltic waters to
this body of water.

The periphyton studies conducted by the authothienyears 1999-2000 de-
monstrated, that phytoperiphyton in Lake Kopkeveloped best on polyethylene foil
substrate (2 771 000 cells3nas well as on potato-bag fabric (2 240 000 aalfy.
The concentration of periphytic algae was lowethanthick stilon fabric (1 645 000
cells m?), where surprisinglyChlorophytawere the most abundant. It is an unusual
phenomenon for periphyton studied in different emwinents, where on each sub-
strate the dominants used to Bacillariophyta (Piesik 1992). In Lake Kopathe
phytoperiphyton exhibited the poorest developmenthe biotic substrate ¢thrag-
mites australis(Table 1). It is evident from a comparison of t@ncentration of
periphytic taxa on different substrates in Polisitev courses and other water bodies,
that the phytoperiphyton concentrations in Lake #oare the lowest, which means
that the environmental conditions there are nobdiaable for the mass development
of algae growing on substrates (Table 3).

Periphytic microfauna reached its highest quamnigatievelopment on the
thick stilon fabric (2 100 000 specimengmOpenwork potato-bag fabric substrate
was settled less extensively (705 000 specimefjssimilarly as polyethylene foil
(606 000 specimens f Similarly as phytoperiphyton, the microfauna weast
abundant on the reed (54 000 specimetis fhe number of microfauna taxa on the
studied substrates of Lake Kdapaaried from 8 to 12 and did not differ much from
the number of taxa stated on the substrates ierdiift aquatic environments (Ta-
ble 4). It is evident from the data shown in Tabléhat among the periphytic micro-
fauna, the best development on substrates, ald@mke Kopa, was achieved by
Peritricha, NematodaandRotatoria



Table 4

Comparison of mean density (specimerfisubstrate) of microperiphyton and macrozoostipn growing on biotic and
on artificial substrate in selected watercoursesrs, lake and the Puck Bay

On Phragmites australis On potato-bag fabric substrate Stilon ba Utilaif f
R'(‘l’fl;gf ra Lake Jamno Mty nski Canal Net
Taxon Wawrzy ni’ k- (Piesik, Lake Kopa (sewage ditch| River Ptonia Pucka Bay Lake Kopa Lake Kopa Lake Kopa
Wydrowska Wisniewska, | (author’s data) ngnica) (Qkynica) (Piesik 1992) (author’s data)| (author’s data)| (author’s data)
’ unpubl.) (Piesik 1992) | (Piesik 1992)
unpubl.)
microfauna
Total Protozoa 607 300 1381030 19 286 39 211 200 11 616 970 3292 950 140 000 595 000 107143
Testacea 0 5810 2 242 270D 29010 0 35 Q00 516 PO 0
Ciliata — libera 0 0 288 4 553 000 370 940 0 15 oo 0 0
Peritricha* 275590 72 10d 16 756 34 620 PO 11 213 000 49756 90 000 80 000 107 143
Suctoria 331710 32 40 D 35500 4 0R0 2835 390 0 0 0
Rotatoria 46 570 69 633 22 649 136 320 921 360 12010 60 000 70 000 185714
Nematoda 50 570 40 000 8418 58 800 584 320 120 150 285 000 1020 000 71428
Total Oligochaeta 1866 39533 1224 3260 610 570 3900 0 0 0
Stylariasp. + + 869 q 1 D 70 000 60 000 14 286
Naissp. + + 227 q 1 D 0 0 0
Cheatogastesp. + + 128 qQ + 45 000 120 000 14 286
Tubificidae 0 0 0 3260 ¢ 0 0 0
Total Copepoda 0 0 199 158 15580 0 40 000 0 92 857
nauplius 0 0 392 15§ 74 4020 10 000 0 28571
Cyclopoidae 3500 0 0 q 14 580 480 0 15 000 64 286
Harpacticoida 1920 0 1605 D 10 740 30 000 185 000 0
Cladocera (Chydorusp.) 0 14733 1286 0 0 0 25 000 35000 27 851
Hydracarina 0 0 14 0 0 0 0 0 0
Bivalvia
(Dreissenasp.— postveliger) 711706 0 0 0 0 0 0

Explanations:

*concentration in zooids mof reed
+ occurrence single individuals

Z8
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Periphytic macrofauna on the substrates of LakeaKopas qualitatively

poorer (1-4 taxa) in comparison to the number »é teettling substrates in environ-
ments subjected to influx of brackish Baltic watégstuary parts of the River Odra

and theSwina Strait) or those with the salinity below 4 P$&Jg. Puck Bay; 8-9
macrofauna taxa). It is evident from the data ibl&&, that different species biy-

drozoaandChironomidaelarvae represent the periphytic macrofauna stutiigtie
estuary, while in the Puck Bay different specieswiphipodaandlsopodafind good

conditions for development.

Table 5

Periphytic macrofauna on different substrates iisRa@oastal bodies of water

o2
ge
. - o8
Stilon nets Phragmites australis Stt)l(;n Uftc':'”ty *g i
58
x
Taxon k4 < 7"5 g
€ g | % cg| _® ) g £}
§. | B3 |E3o|E8S| g5 | g5 | g8 | g%
STl 28 |55 825| 35| 85 | 85 | &3
{Z o -8 4 75 43 43 43 43
5 e ez
[}
macrofauna
Hydra sp. 2120 0 0| 10400 942 0 0 0
Cordylophora caspia* | 23 020{ 54 300 0 3013 0 0 0 0
Laomedea loveni* 0 0 0 0 0 0 0 0
Turbellaria 100 0 0 0 0 0 0 0
Polychaeta 0 540 0 0 0 0 0 0
Hirudinea 0 0 0 30 0 0 0 0
Gammarussp. 0 1780 0 80 0 0 0 0
Corophiumsp. 113 0 0 40 0 0 0 0
Idoteasp. 0 1140 0 0 0 0 0 0
Sphaeronsp 0 140 0 0 0 0 0 0
Balamussp. 28 450 0 0 0 0 0 0
Asellussp. 0 0 0 115 16 5 000 0 0
Chironomidadarvae 5940 250 205| 4030 640| 485 000] 50 000| 365 000
Gastropoda 1 0 194 40 + 0 0 0
Dreissena polymorpha + 0 0 0 0 0 0 0
Mytilus edulis + 910 0 0 0 0 0 0
Bryozoa * 0 7 090 0 2 690 0 0 0 0
Total macrofauna 31322 | 66600 399 | 20438 1598 | 490000 | 50000 | 365000
Number of taxa 8 9 2 9 4 2 1 1

Explanations:

*concentration in zooids mof reed
+ occurrence of single individuals
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A comparison of the periphytic fauna from subssadteLake Kopa with the
fauna from stilon nets in the Puck Bay (Tables d &hindicates that after the ex-
change of fresh water to Baltic water in the lafkes organisms, which eliminate
seston through filtrationPeritricha, Balanus improvisusMytilus edulis Bryozod
will develop extensively. Intensively reproducingdentary predator$S(ctorig Hy-
drozog will also eliminate plankton from the water, cobtiting, along with filtra-
tors to its elimination through biosedimentatiorthe bottom sediments. The deve-
lopment ofHydrozoais one of the reasons f@ammaroideafeeding on them, to
settle the substrate in a significant number (Ri&892). The mass development of
periphytic algaeHydrozoacolonies, and other organisms, which affect theehbgp-
ment of periphytic herbivoresPlychaeta Idoteg Sphaerompand the omnivore
Gammaroideacontribute to the formation of a rich food base the rainbow trout
culture in the lake.

A supplementary artificial substrate provided inkéaKopa at the proper
time, will also be used as a spawning ground fonesdish species (Piesik 1978,
1992; Wawrzyniak 1987). The hatched fry will finidedter and a rich supply of food
on openwork substrate. The algae growing on thetsatl, mostly diatoms, contri-
bute to competition for nutrients from the planktamd with a mass development,
will not contribute to change of water colour, whigvould be unfavourable for
recreational purposes.

In can be expected, that the introduction of Balaters into the excessively
eutrophicated Lake Kopawill be favourable to the growth of benthos, biam,
nekton, as well as periphyton formations. Open-wsukstrates, can be used for wa-
ter cleaning (biofiltration, bioaccumulation), asliras for shellfish maricultureAm-
phipoda Isopoda Mytilus), which can be used as a supplementary sourcrimial
protein for feeds, or as an live feed for trout fpd other fish try as well.

CONCLUSIONS

1. A growth of organisms, representing all trophicdisv(producers, reducers, con-
sumers), was stated on substraftwdgmites australisstilon fabric, potato-bag
fabric, foil) available in Lake Kopa

2. On the studied substrates, producers were repezesardinly byBacillariophyta,
with the exception of stilon fabric, whe€hlorophytawere the dominant. The
concentration of periphytic microalgae (algae ynda the studied substrates
was not high (1 645-2 771 thousand cellé)rim comparison to other, earlier-
mentioned substrates in various aquatic environsndnt Lake Kopa, biotic
substrate oPhragmites australisvas settled the least extensively.

3. Periphytic microfauna on substrates of Lake Kopaas represented by 8-12
taxa, reaching the highest diversity of specie®bragmites australisThe pe-
riphytic microfauna concentration on individual strates amounted to 54-2 100
thousand specimensfon an averagéeritricha, NematodaandRotatoriahad
the highest concentrations on Lake Kopabstrates.

4. Periphytic macrofauna on artificial substrates aké Kopa was qualitatively
poor (1-2 taxa). A somewhat better diversity of nnémuna was observed on bi-
otic substrateRhragmite$, where 4 taxa of macrofauna were recorded. Among
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the identified taxa, the most dominant wékironomidaelarvae, and sporadi-
cally the presence dfsellus aquaticus/as observed.

5. It is evident from the available data sources tizkte Kopa shows much lower
extent of development of periphytic complexes comg@ao those of the Baltic
Sea (Puck Bay). Therefore it is possible that taamed exchange of fresh water
to Baltic waters will contribute to the promotioi8iversity enhancement in pe-
riphyton formations. The latter can be utilisedotigh installation of open-work
artificial substrates for water purification, deaghication, and to mariculture
purposes.
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ORGANIZMY PORCSLOWE (PERIFITON) ZASIEDLAACE TRZCINE
PHRAGMITES AUSTRALISSZTUCZNE PODLOE
W PRZYMORSKIM JEZIORZE KOPAI

Streszczenie

Organizmy porglowe zasiedlajce biotyczne i sztuczne pode w polskich jezio-
rach przymorskich as stabo poznane. W ramach interdyscyplinarnych iaukd
rewitalizacp zeutrofizowanego jeziora Kopgrzeprowadzono w 1999 roku badania
réznych formaciji ekologicznych w tym formacji perifita zasiedlajcegoPhragmi-
tes australisoraz sztuczne stylonowe pogdo

Wykazano,ze srednie zagszczenie glonéw pogtowych na trzcinie w jezio-
rze Kopa wynosito: 104 000. komérek fy mikrofauny porélowej 54 874 osobn.
m? oraz makrofauny 1 598 osobnnZag;szczenie perifitonu na badanym padio
biotycznym bylo znaczo nizsze w poréwnaniu do paiid na sztucznym podia
(roszla, tkanina stylonowa, folia) umieszczonychjemiorze Kopa. W projekcie
rewitalizacji jeziora formacja postowa kedzie spetnia istotm role w doczyszcza-
niu, deeutrofizacji wod oraz tworzeniu dodatkowbfitej bazy pokarmowej dla eks-
tensywnej hodowli psiga tczowego.



