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INTRODUCTION

There are several waterbodies in territory of Saldus City — Ciecere River with two
reservoirs, VérSada River and Saldus Lake. In addition, there are several smaller streams and
ponds and one of such water bodies is Nakotne Pond. During the last decades this waterbody
was heavily overgrown with vegetation and its ecological quality has become very low.

Aim of this research was to evaluate the changes of ecological quality of Nakotne
Pond after implementation of project measures by using of fish fauna as an indicator. Fish
fauna of this pond was first surveyed in 2018 before implementation of planned activities and
then repeated in both subsequent years. In addition, monitoring of fish fauna and evaluation of

ecological quality was performed also in Ciecere River.

The study purpose was to evaluate macroinvertebrate diversity and ecological status of the
Nakotne Pond located in Saldus , Latvia.

1. Description of waterbodies

1.1 Ciecere River

Ciecere River begins at Ciecere Lake and flows into Venta River, which is the biggest
river in Kurzeme region and one of the biggest rivers in Latvia. Ciecere River is an
approximately 55 km long and its drainage area reach 546 km2. In the upper reach, Ciecere is
anthropogenically impacted. This part of the river flows through Saldus town and in addition
there are three small hydropower plants operating which are located above (Cieceres HPS),
below (Pakulu HPS) and in the town (Dzirnavnieku HPS). Migration of anadromous fishes in
Venta River is influenced by 2 m high waterfall in Kuldiga yet sea trout, vimba bream and
probably some salmon and river lamprey can pass it and reach Ciecere River. However, since
building of a Pakulu HPS dam in the middle of 20™ century more than 20 km long reach of
this river is not accessible for anadromous fishes. Study site also influenced by alterations of
the hydrological regime caused by operation of Cieceres HPS.

Sampling site was located in Saldus City in upper reach of Ciecere River
approximately 6 km from its source in Ciecere Lake. Sampling site was dominated by ritral
habitats. Dominant bottom substrate in this part of river was gravel and pebbles and average

current speed reached 0.3 m/s.



1.2 Nakotne Pond

Study was performed in the Nakotne Pond located in Saldus Town (Figure 1).

Figure 1. Sampling site in the Nakotne Pond located in Saldus Town.

Nakotne pond is a small water body (surface area is less than 1 ha) it is located in
Saldus town next to living area. Pond feeds mostly on rainwater (drainage area approximately
0.5 km?) and drains into ditch which later joins rainwater collection system of Saldus town
and through this system flows into Ciecere River. Length of this pond is approximately 250 m
and width vary from slightly more than 40 m to approximately 19 m. Before implementation
of project activities pond was overgrown with underwater and other vegetation and rather
large part of its coastline and its southern part was swampy. Bottom of this pond was covered
mostly by sludge, remains of vegetation and also man-made trash and garbage. Today
vegetation in the pond is scarce and its bottom is covered mostly by inorganic substrate (silt,
sand and gravel).

Macroinvertebrate samples were collected on June 5, 2020. Study was performed
applying a semi-quantitative method (O’Hare et al., 2007), which is designed for evaluation
of status of Lithuanian lakes and reservoirs (Sidagyté et al., 2013). Samples were collected
using a standards hand net by sweeping. A 3-min sampling effort was applied. This method
currently is accepted as official method for evaluation of status of lakes and reservoirs in

Lithuania.



2. Methods

Monitoring of fish fauna was carried out by electrofishing using KC DENMARK
standard electrofishing device equipped with 2 kW generator. Both pond and river were
surveyed in 14.09.2018., 24.09.2019. and 12.06.2020. In each survey one site in river and one
in pond was surveyed, electrofishing was performed in one run. On the basis of obtained
results the average density of specimens and total fish biomass on 100 m* area was calculated
both for pond and river.

Ecological quality was estimated by using of standardised methods. Ecological
quality of Ciecere River was estimated by using the Lithuanian fish index or LFI which is
based on fish community (LAND 85-2007). Ecological quality of Nakotne Pond was
estimated by using the Lithuanian lake fish index or LLFI (Virbickas 2016).

Collected macroinvertebrates were identified to species level, excluding Oligochaeta
(class level), dipterans (family or genus level) and some beetles (genus level).
Ecological status of the pond was assessed by Lithuanian Lake Macroinvertebrate Index
— LLMI (Sidagyté et al., 2013). This multimetric index is an average of the four
macroinvertebrate metrics calculated as ecological quality ratios (EQR). These metrics are
ASPT, first Hill’s number H;, the total number if Ephemeroptera and Plecoptera species and
Coleoptera genus #CEP, and the proportion of Coleoptera, Odonata and Plecoptera
individuals in the macroinvertebrate assemblage %COP. This method complies with
requirements of the EU Water Framework Directive and has been intercalibrated in the
Central-Baltic GIG. The five quality classes with respect to LLMI method are as follows:
0.75 —1.00 — high;
0.51 —0.74 — good;
0.41 — 0.50 — moderate;
0.21 - 0.40 — bad,
0.00 — 0.20 — poor.

As LLMI was designed for Lithuanian lakes, it application for such water bodies as
ponds or oxbow lakes should be considered as consultative until sufficient information on
applicability of this method is obtained. On the other hand, composite metrics of LLMI in

their original form may be also considered as quality indicators.



3. Results

3.1. Fish fauna

In 2020 four fish species were caught in Ciecere River — spined loach Cobitis taenia,

gudgeon Gobio gobio, bullhead Cottus gobio un roach Rutilus rutilus. Information on density

and biomass for each species is compiled in Table 3.1.

Table 3.1. Density (ind./100 m’) and biomass (kg/100 m’) of different fish species in Ciecere

River
Species 2018 2019 2020
kg Ind. kg Ind. kg Ind.

Spined loach Cobitis taenia 0.03 0.57 0.002 0.22 0.004 0.71
Perch Perca fluviatilis 0.210 4.31 0.67 3.11 - -
Stone loach Barbatula 0.006 0.29 0.004 092 i i
barbatula
Gudgeon Gobio gobio 0.038 1.72 0.043 2.22 0.004 0.71
Bullhead Cottus gobio 0.028 4.02 0.0004 0.22 0.062 10.36
Bream Abramis brama 0.021 0.57 - - - -
Roach Rutilus rutilus 0.396 17.53 0.29 43.56 0.010 1.07
Bleak Alburnus alburnus 0.024 1.44 0.19 1.33 - -

TOTAL: 0.726 30.46 0.418 50.89 0.080 12.86

If compare electrofishing results in 2020 with results obtained in previous years it
can be seen that currently the number of fish species as well as number of specimens and total
fish biomass is smaller than in previous years. This fact can be linked with timing of
sampling. First of all, in 2020 sampling was performed in the next day after great increase of
river discharge caused by heavy raining and it is possible that it greatly reduced abundance of
perch Perca fluviatlilis, bream Abramis brama and other fish species usually found in slow-
flowing waters. It is also possible that result of electrofishing was affected by different
sampling season because in 2020 sampling was performed in June while in 2018 and 2019 in
September.

Three fish species were found in Nakotne Pond in 2020 — sunbleak Leucaspius
delineatus, crucian carp Carassius carassius and Prussian carp Carassius gibelio. Like in
Ciecere River also in Nakotne Pond the number of fish species as well as abundance of
specimens and biomass was smaller than in previous years (Table 3.2). Prucian carp which is
considered to be the alien species in Latvia and Lithuania was the only species with increased

biomass if compared with the situation before implementation of measures.



Table 3.2. Density (ind./100 m?) and biomass (kg/100 m?) of different fish species in Nakotne
Pond

Suoa 2018 2019 2020
£ kg Ind. kg Ind. kg Ind.

Sunbeak Leucaspius 0.044 | 1235 | 0.004 | 7.00 | 0.003 1.30
delineatus
Crucian carpCarassius 0.178 | 1175 | 0.016 | 250 | 0.051 | 2.00
carassius
Tench Tinca tinca 0.075 2.00
Prussian carp Carassius 0192 | 7.00 | 0718 | 1800 | 0345 | 6.00
gibelio
TOTAL: 0.489 | 14425 | 0.738 | 27.50 | 0.399 9.3

However, reason for different situation in 2020 in Nakotne Pond is not the same as in
Ciecere River. Changes of fish fauna most probably could be linked to measures implemented
during this project, which resulted in great changes of fish habitats in this waterbody. Today
number of fish species in this pond is smaller than previously yet it is possible that diversity
of fish fauna will increase by recovering of population of tench and possible establishing of

population of other species like roach, pike or other

3.2. Ecological quality

Calculated value of Lithuanian fish index in Ciecere River in 2018, 2019 and 2020
was 0.316, 0.342 and 0.501 respectively. Boundaries of LFI values for ecological status is
shown in Table 4.1.

Table 4.1. Boundaries of LFI values for ecological status

River Ecological status
Year type Very good Good Average Bad
3 >0.936 0.715-0.401 0.400-0.109
2018 0.316
2019 0.342
2020 0.501

Obtained results indicate that ecological quality in monitored part of Ciecere River has
increased from bad in 2018 and 2019 to average in 2020. It is possible that these results at
least partly can be linked to sampling season and conditions before sampling which may have
been affecting fish distribution and therefore also the value of Lithuanian fish index.

However, it needs to be taken into account that value of fish index approached the threshold




of average quality already in 2019 and changes of index value may indicate also the increase
of ecological quality of this river. To obtain more trustful information monitoring of fish
fauna in this river should be continued.

In 2018 value of Lithuanian lake fish index in Nakotne pond was 0.04 yet in both
subsequent years value of index equalled zero indicating that ecological quality of Nakotne

Pond is very bad (Table 4.2.)

Table 4.2. Boundaries of LLFI values for ecological status

Type of Ecological status
Year waterbody | Very good Good Average Bad Very bad
1-3 1.00-0.87 | 0.86-0.61 | 0.60-0.37 | 0.36-0.18
2018
2019
2020

Very low index value can be linked mostly to the fact currently that Nakotne Pond is
not inhabited by fish species (bream, roach, perch etc.) used for calculation of value of
Lithuanian lake fish index. Only species found in this pond which increase the value of LLFI
1s tench which was caught only in 2018. Such structure of fish fauna in general can be linked
to a small size and depth as well as great overgrowing of Nakotne Pond before
implementation of measures. Today situation in pond is different and it is possible that in
future diversity of fish fauna in this waterbody will increase thus increasing also the value of
LLFI. It needs to be taken into account that measures of this project were implemented only
recently while recovery and adaptation of ecosystem is a slow process which may take several
years or even decades. To follow the changes of fish fauna in Nakotne Pond and possible

increase of ecological quality monitoring of fish fauna in this waterbody should be continued.

3.3 Macroinvertebrate diversity

In the collected material from the Nakotne Pond there were 32 macroinvertebrate taxa
identified in 2020 (Table 5.1). The largest richness was the characteristic of beetles
(Coleoptera) and bugs (Hemiptera). There were 6 taxa identified for each of these insect
orders. Dragonflies (Odonata) and caddisflies (Trichoptera) were represented by 5 and 3 taxa,
correspondingly. There were representatives of the 4 dipteran (Diptera) families and 2 mayfly

(Ephemeroptera) species. Recorded macroinvertebrate taxa are typical for stagnant and



limnic waters. Rare or protected in Europe species were not recorded. The most abundant in

the sample were chironomids (Chironomidae) (Table 5.1).

It may be mentioned that in the macroinvertebrate sample the 3 specimens of common

newt Lissotriton vulgaris were present. These animals were released into the field.

Biodiversity estimated by first Hill’s number comprised 4 species and generally was

rather low due to obvious numerical domination of chironomids.

Table 5.1. Recorded macroinvertebrate taxa and their abundance in specimens per sample
(N); Ad. — adults, Lv. — larvae

Group Family Identified taxon N
Oligochaeta Oligochaeta Gen. sp. 2
Hydrachnidia Hydrachnidia spp. 4
Crustacea Asellidae Asellus aquaticus 4
Hemiptera Notonectidae Notonecta glauca ssp. 52

Pleidae Plea minutissima ssp. 30
Micronectidae Micronecta minutissima 450
Corixidae Hesperocorixa sp. 12
Sigara sp. 18
Gerridae Gerris argentatus 2
Lepidoptera Pyralidae Cataclysta lemnata 8
Ephemeroptera Baetidae Cloeon dipterum 56
Caenidae Caenis horaria 10
Odonata Coenagrionidae Coenagrion sp. 4
Erythromma najas 34
Enallagma cyathigerum 26
Lestidae Lestes sponsa 2
Libellulidae Libellula quadrimaculata 1
Coleoptera Gyrinidae Gyrinus sp. Lv. 12
Dytiscidae Rhanthus (suturalis) Lv. 86
1lybius sp. Lv. 6
Hydraenidae Hydraena sp. Ad. 2
Helophoridae Helophorus sp. Ad. 2
Hydrophilidae Coelostoma sp. Ad. 2
Trichoptera Limnephilidae Limnephilidae Pupa 2
Hydroptilidae Agraylea sexmaculata 2
Leptoceridae Triaenodes bicolor 18
Diptera Ceratopogonidae Ceratopogonidae Gen. sp. 2
Dixidae Dixidae Gen. sp. 4
Chironomidae Chironominae Gen. sp. 3456
Tanypodinae Gen. sp. 400
Orthocladinae Gen. sp. 736
Ephydridae Hydprellia sp. 74
Total specimens 5519
Total taxa 32
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3.3 Ecological status

Richness of sensitive to pollution taxa is frequently used as indicator of ecological
quality status. With respect to widely used EPT index, the total number of species of
Ephemeroptera, Plecoptera and Trichoptera, there were 5 species from this animal group — 2
mayfly and 3 caddisfly species (Table 5.1).

Estimates of LLMI and it’s composite metrics (Table 5.2) suggest that the Nakotne
Pond may be considered as water body of MODERATE ecological quality.

Table 5.2. Indicators of ecological quality status of the Nakotne Pond in 2020.

Metric 2020
BMWP 92
ASPT 5.4
H, 4.04
#CEP 8
%COP 0.032
LEMI 048

4. Conclusions

e In total, 32 macroinvertebrate taxa were recorded in the Nakotne Pond. Highest
species richness was estimated for the beetles and bugs.

e According to Lithuanian Lake Macroinvertebrate Index the Nakotne Pond correspond
to water bodies of moderate ecological status.

e Obtained results should be read with caution as LLMI was designed for assessment of
Lithuanian lakes. Specific metrics for quality assessment of small stagnant water
bodies such as oxbow lakes or ponds are currently not available in Lithuania.

e In 2020 number of fish species in Ciecere River was smaller than previously while the
value of Lithuanian fish index increased and indicated average ecological quality.

e Increase of the value of Lithuanian fish index can be linked not only to improved
ecological quality of river but also to fact that in 2020 survey was performed in
different season and after increase of discharge due to heavy raining.

e Fish fauna of Nakotne Pond in 2020 and previous years was poor and lacked species
used for calculation of Lithuanian lake fish index and therefore calculated value of this

index was very low and indicated very bad ecological quality.
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e In future, it is possible that diversity of fish fauna in this pond will increase and
therefore will increase the value of Lithuanian lake fish index which may reach the

threshold of better ecological class as currently.
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Ievads

Saldus pilséta ir vairakas tUdenstilpes un iidensteces — Cieceres upe ar divam
fidenskratuvém, Veérsadas upe un Saldus ezers, ka arT vairakas nelielas fidenstilpes un
udensteces. Viena no $adam nelielam tdensteceém ir Nakotnes kvartala dikis. Laika gaita St
tidenstece bija aizaugusi, tas ekologiska kvalitate bija loti zema.

ST pétfjuma mérkis ir novértét Nakotnes dika ekologiskas kvalitates izmainas péc
projekta paredzeto pasakumu Tstenosanas, ka indikatoru izmantojot zivju faunu. Dika zivju
fauna tika apsekota gan pirms projekta paredzeto darbu uzsaksanas 2018. gada, gan péc tas.
Paral€li novértéta zivju fauna un ekologiska kvalitate arT Cieceres upg.

Pétijuma mérkis bija novertét makrozoobentosa daudzveidibu un Nakotnes dika ekologisko
stavokli Saldi, Latvija.

1. Udenu apraksts

1.1. Cieceres upe

Cieceres upe iztek no Cieceres ezera un ietek Venta, kas ir lielaka upe Kurzemes
regiona un viena no lielakajam upém Latvija. Cieceres garums ir aptuveni 55 km, tas sateces
baseina platiba ir 456 km?. Augsteces dala Ciecer@ ir antropogéni ietekméta. Saja posma ta tek
cauri Saldus pilsétai, turklat taja darbojas tris mazas HES, no kuram viena (Cieceres HES)
atrodas augSpus pilsétas, otra (Pakulu HES) — lejpus tas, bet tresa (Dzirnavnieku HES) atrodas
pilsétas teritorija. Celotajzivju migraciju Venta ietekmé aptuveni 2 m augstais Kuldiga esoSais
tdenskritums, tacu taimini, vimbas un, iesp&jams, ari atseviski lasi un upes n€gi var to
parvarét un nonakt Cieceres upe. Tomér kopS Pakulu HES aizsprosta izbtives 20. gs. vidi
vairak neka 20 km gar§ Cieceres posms anadromajam zivim nav pieejams. Uzskaites
parauglaukuma Cieceri ietekmé ari ar Cieceres HES ekspluataciju saistitas hidrologiska
reZima izmainas.

Uzskaites parauglaukums atradas Cieceres augstec€ Saldus pilsétas teritorija, aptuveni
seSus kilometrus no tas iztekas no Cieceres ezera. Uzskaites parauglaukuma doming ritrala
biotopi, upes gultnes substratu veido grants un oli, bet vid€jais straumes atrums ir aptuveni

0,3 m/s.
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1.2. Nakotnes kvartala dikis

Petfjums veikts Naktones diki, Saldi (1. attels)

kvantitativu metodi (O’Hare et al., 2007), kas ir piem&rota Lietuvas ezeru un slégto tidentilpju

stavokla novértesanai (Sidagyté et al., 2013). Paraugi ievakti ar standarta bentosa grunts
skrapi, katru paraugu ievacot 3 min. ST metode ir apstiprinata ka standartmetode ezeru un
slegto tidenstilpju stavokla noverteésanai Lietuva.

Nakotnes kvartala dikis ir salidzino$i mazs tdensobjekts (fidens spogula platiba
neparsniedz 1 ha), kas atrodas Saldus pilsetas teritorija, netalu no dzivojamajam majam. Diki
uzpilda galvenokart lietustideni (ta sateces teritorijas platiba ir aptuveni 0,5 km?). Udens no
dika nonak gravi, kas ietek Saldus pilsétas lietus Gidens savakSanas sist€tma un caur $o sistému
ietek Cieceres up€. Dika garums ir aptuveni 250 m, ta platums svarstas no aptuveni 19 m lidz
aptuveni 40 m. Pirms kvalitates uzlaboSanas pasakumiem dikis bija stipri aizaudzis ar
zemiidens augaju un citiem augiem, dika dienvidu dala un dala krastu bija parpurvojusies.
Dika gultni sedza galvenokart dinas, augu atliekas, ka ar1 cilvéka radits pieliznojums un
atkritumi. PaSlaik gultnes aizaugums diki ir minimals. Ta gultni sedz galvenokart

neorganiskais substrats (nogulumi, smiltis un grants).
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2. Metodika

Zivju uzskaite veikta ar elektrozvejas metodi, izmantojot standarta KC DENMARK
standarta elektrozvejas aparatu un 2 kW jaudas generators. Gan upg, gan diki uzskaite veikta
14.09.2018., 24.09.2019. un 12.06.2020. Up& un diki apsekots viens parauglaukums,
parauglaukuma uzskaite veikta viena atkartojuma. Balstoties uz iegiitajiem rezultatiem gan
upé gan diki aprékinats vid&jais zivju Ipatnu blivums, ka arT zivju biomasa uz 100 m?
tdensteces.

Ekologiskas kvalitates novertésanai izmantotas standarta metodes. Cieceres upes
ekologiskais stavoklis tika noveértéts izmantojot Lietuvas upju ekologiska stavokla indeksu
LFI (Lietuvas zivju indekss), kas balstits uz zivju sabiedribam (LAND 85-2007). Nakotnes
kvartala dika ekologiska kvalitate novértéta, Nakotnes kvartala dika ekologiskas kvalitates
novertésanai pielietots Lietuvas ezeru zivju indekss — LLFI (Virbickas, 2016).

Ievaktais makrozoobentoss noteikts 11dz sugu limenim, iznemot Oligochaeta (klases
limeni), divsparnus (dzimtas vai gints limeni) un dazas vaboles (gints limeni).

Dika ekologisko stavokli novértéja péc Lietuvas ezeru makrozoobenosa indeksa
(Lithuanian Lake Macroinvertebrate Index — LLMI) (Sidagyté et al., 2013). So multimetrisko
indeksu aprékina ka cetru makrozoobentosa ekologiskas kvalitates raditaju attiecibas
(ecologigal quality ratio — EQR) vidgjo vértibu. Sie ekologiskie raditaji ir ASPT, pirmais
Hilla skaitlis H;, kop&jais Ephemeroptera un Plecoptera sugu un Coleoptera ginsu skaits
#CEP, ka ar1 Coleopters, Odonata un Plecoptera individu proporciju makrozoobentosa
kopiena %COP. ST metode atbilst ES Udens pamatdirektivas prasibam un ir veikta tas
interkalibracija Centralajas Baltijas geografiskas interkalibracijas grupas (GIG). Piecas

kvalitates klases attieciba pret LLMI metodi ir sekojoSas:

0.75—1.00 — loti laba;
0.51 - 0.74 — laba;

0.41 - 0.50 — vidgja;
0.21 — 0.40 — slikta;
0.00 — 0.20 — ]oti slikta.

Ta ka LLMI tika veidots Lietuvas ezeriem, ta pielietoSana tadam tdenstilpém ka diki

vai vecupju ezeri var biit tikai konsultativos noliikos, 1idz bis iegiita pietiekama informacija
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§is metodes pielietojamibai ari §adas Tdenstilpés. Tai pasa laika atseviski LLMI ekologiskas
kvalitates raditaji var tikt uzskatiti par kvalitates indikatoriem.

3. Rezultati

3.1. Zivju fauna

2020. gada Cieceres upé tika konstatStas Cetras sugu zivis — akmengrauzis Cobitis
taenia, grundulis Gobio gobio, platgalve Cottus gobio un rauda Rutilus rutilus. Informacija
par Tpatnu blivumu un biomasu uz 100 m* upes katra no uzskaites reizém ir apkopota 3.1.

tabula.

3.1. tabula. Cieceres upé konstatétas zivju sugas, to ipatnu blivums (gab./100 m’) un biomasa
(kg/100 m’)

Suga 2018 2019 2020
kg gab. kg gab. kg gab.

Akmengrauzis Cobitis taenia 0,03 0,57 0,002 0,22 0,004 0,71
Asaris Perca fluviatilis 0,210 4,31 0,67 3,11 - -
Bardainais akmengrauzis
Barbatula barbatula 0,006 0,29 0,004 0,22 ) )
Grundulis Gobio gobio 0,038 1,72 0,043 2,22 0,004 0,71
Platgalve Cottus gobio 0,028 4,02 0,0004 0,22 0,062 10,36
Plaudis Abramis brama 0,021 0,57 - - - -
Rauda Rutilus rutilus 0,396 17,53 0,29 43,56 0,010 1,07
Vike Alburnus alburnus 0,024 1,44 0,19 1,33 - -

TOTAL: 0,726 30,46 0,418 50,89 0,080 12,86

Salidzinot 2020. gada iegiitos rezultatus ar iepriek$€jo gadu datiem, redzams, ka $aja
gada ir samazinajies gan uzskaiteé konstatéto sugu skaits, gan to biomasa. Domajams, ka liela
méra ir saistits ar uzskaites veikSanas laiku. 2020. gada uzskaite veikta nakamaja diena péc
lietus izraisitas fidens ITmena un straumes atruma palielinasanas, kas samazinaja asaru Perca
Sfluviatilis, plauzu Abramis brama un citu 1e€ni tekoSiem tGideniem raksturigu sugu sastopamibu
apsekotaja straujtecé. letekmi uz uzskaite rezultatu varja atstat ari tas, ka 2018. un
2019. gada uzskaite veikta septembrT, bet 2020. gada — jiinija.

Nakotnes kvartala diki 2020. gada tika konstatetas tris zivju sugas — ausleja
Leucaspius delineatus, kartisa Carassius carassius un sudrabkariisa Carassius gibelio. L1dzigi
ka Cieceres upé, arT Nakotnes kvartala diki ir samazinajies gan zivju sugu skaits, gan kop&jais
zivju Ipatnu blivums un biomasa (3.2. tabula). Vieniga suga, kuras biomasa ir palielinajusies,

ir sudrabkariisa, kas Latvija un Lietuva tiek uzskatita par sveSzemju sugu.
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3.2. tabula. Nakotnes kvartala diki konstatetas zivju sugas, to ipatnu blivums (gab./100 m’)
un biomasa (kg/100 m°)

Suga 2018 2019 2020
kg gab. kg gab. kg gab.

Ausleja Leucaspius
delineatus 0,044 123,5 0,004 7,00 0,003 1,30
Kartsa Carassius carassius 0,178 11,75 0,016 2,50 0,051 2,00
Linis Tinca tinca 0,075 2,00
Sudrabkartisa Carassius
gibelio 0,192 7,00 0,718 18,00 0,345 6,00
TOTAL: 0,489 | 144,25 0,738 27,50 0,399 9,3

Atskiriba no situacijas Cieceres up€, zivju faunas izmainas Nakotnes diki ir
skaidrojamas galvenokart ar diki veiktajiem darbiem, kuru laika zivju dzivotnes diki tika
bitiski parveidotas. PaSlaik zivju sugu skaits diki ir samazinajies, tacu ir iesp&jams, ka
nakotn€ sugu skaits diki palielinasies, taja ievieSoties raudam, Iidakam u.c. sugu zivim, ka ar1

atjaunojoties linu populacijai.

3.2. Ekologiska kvalitate

Aprekinata Lietuvas zivju indeksa vertiba Cieceres upé 2018., 2019. un 2020. gada
bija attiecigi 0,316, 0,342 un 0,501. Ekologiskas kvalitates klasu robezas ir noraditas 4.1.

tabula.
4.1. tabula. Lietuvas zivju indeksa ekologiska stavokla klases tresa tipa upem
Upes Ekologiska stavokla klase
Gads tips Loti labs Labs Vidéjs Slikts Loti slikts
3 >0,936 0,715-0,401 0,400-0,109
2018 0,316
2019 0,342
2020 0,501

Iegitie rezultati liecina, ka apsckotaja Saldus upes posma ta ekologiska kvalitate ir
paaugstinajusies un no slikta stavokla 2018. gada sasniegusi vid&ju stavokli 2020. gada.
Iesp&jams, ka Sie rezultati dalgji ir saistiti ar apsekosanas veikSanas laiku, kas vargja atstat
ietekmi uz zivju izplatibu un tadgjadi ietekméet ar1 indeksa vertibu. Tomér, ir janem véra, ka
Lietuvas zivju indeksa veértiba vidgja stavokla robezai bija pietuvojusies jau 2019. gada un
indeksa izmainas var biit saistitas arT ar Cieceres upes ekologiskas kvalitates paaugstinasanos.

Precizakas informacijas iegiSanai zivju faunas monitoringu Cieceres up€ ir vélams turpinat.
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2018. gada Lietuvas ezeru zivju indeksa vertiba Nakotnes kvartala diki bija 0,04,
savukart abos turpmakajos gados indeksa vertiba bija vienads ar nulli, kas norada uz loti
sliktu ekologisko kvalitati (4.2. tabula).

4.2. tabula. Lietuvas ezeru zivju indeksa ekologiska stavokla klases attieciga tipa tidenstilpem

_ . Ekologiska stavokla klase

Udenstilpes * Loti
Gads tips Loti laba Laba Vidéja Slikta ",

’ slikta
1-3 1,00-0,87 | 0,86-0,61 | 0,60-0,37 | 0,36-0,18

2018
2019
2020

Loti zemas indeksa vertibas ir skaidrojamas galvenokart ar to, ka uzskait€s netika
nokertas zivju sugas (plaudis, rauda, asaris u.c.), kuras tiek izmantotas Lietuvas ezeru zivju
indeksa aprékinasana. Vieniga no diki konstatétajam sugam, kas paaugstina indeksa veértibu, ir
Iinis, kas nokerta tikai 2018. gada. Sada ihtiofaunas struktiira liela méra ir saistita ar Nakotnes
kvartala dika nelielo izm@ru un biitisko aizaugumu pirms projekta paredzE€to pasakumu
istenoSanas. Paslaik dikis ir iztirits, taja ir iesp&jama zivju sugu daudzveidibas palielinasanas,
ka rezultata nakotné palielinasies arT dika ekologiskas kvalitates indekss. Dika atjaunoSana ir
veikta nesena pagatné, tacu ekosist€émas atjaunoSanas un pielagoSanas jaunajiem apstakliem ir
salidzino$i 1€ns process un var prasit vairakus gadus. Lai novertetu dika ihtiofaunas attistibu

un ta ekologiska stavokla izmainas, ihtiofaunas monitoringu diki ir vélams turpinat.

3.3. Makrozoobentosa daudzveidiba

Nakotnes diki ievaktajos paraugos identificéti 32 makrozoobentosa taksoni (5. 1.
tabula). Vislielaka taksonu daudzveidiba konstatéta vabolém (Coleoptera) un blaktim
(Hemiptera) — katrad no $tm kartam noteikti seSi taksoni. Pieci taksoni parstavEja sparu
(Odonata), bet tris taksoni — makstenu (Trichoptera) kartu. Noteiktas Cetras divsparnu
(Diptera) dzimtas un divas viendieniSu (Ephemeroptera) sugas. Konstatétie makrozoobentosa
taksoni ir tipiski stdvoSiem un limniskiem tdeniem. Netika novérotas retas vai Eiropa
aizsargdjamas sugas. Visvairak parstavetais taksons paraugos bija trisulodi (Chironomidae)
(5.1. tabula).

NepiecieSams piebilst, ka makrozoobentosa paraugos konstatéti 3 maza tritona

Lissotriton vulgaris (L.) individi, kuri ielaisti atpakal Gidenstilpg.
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Péc Hilla skaitla aprékinata biologiska daudzveidiba sastav no Cetram sugam un

parsvara bija zema skaitliskas trisulodu dominances del.

5.1. tabula. Noteiktie makrozoobentosa taksoni un to individu sastopamiba parauga (N); Ad.

— pieaugusie, Lv. - kapuri

Grupa Dzimta Noteiktais taksons N
Oligochaeta Oligochaeta Gen. sp. 2
Hydrachnidia Hydrachnidia spp. 4
Crustacea Asellidae Asellus aquaticus 4
Hemiptera Notonectidae Notonecta glauca ssp. 52

Pleidae Plea minutissima ssp. 30
Micronectidae Micronecta minutissima 450
Corixidae Hesperocorixa sp. 12
Sigara sp. 18
Gerridae Gerris argentatus 2
Lepidoptera Pyralidae Cataclysta lemnata 8
Ephemeroptera Baetidae Cloeon dipterum 56
Caenidae Caenis horaria 10
Odonata Coenagrionidae Coenagrion sp. 4
Erythromma najas 34
Enallagma cyathigerum 26
Lestidae Lestes sponsa 2
Libellulidae Libellula quadrimaculata 1
Coleoptera Gyrinidae Gyrinus sp. Lv. 12
Dytiscidae Rhanthus (suturalis) Lv. 86
Ilybius sp. Lv. 6
Hydraenidae Hydraena sp. Ad. 2
Helophoridae Helophorus sp. Ad. 2
Hydrophilidae Coelostoma sp. Ad. 2
Trichoptera Limnephilidae Limnephilidae Pupa 2
Hydroptilidae Agraylea sexmaculata 2
Leptoceridae Triaenodes bicolor 18
Diptera Ceratopogonidae Ceratopogonidae Gen. sp. 2
Dixidae Dixidae Gen. sp. 4
Chironomidae Chironominae Gen. sp. 3456
Tanypodinae Gen. sp. 400
Orthocladinae Gen. sp. 736
Ephydridae Hydrellia sp. 74
Individi kopa 5519
Taksoni kopa 32
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3.4. Ekologiskais stavoklis

Uz piesarnojumu jutigo taksonu daudzums udenstilpé biezi tiek pielietots ka
ekologiskas kvalitates stavokla indikators. Aprékinot plasi izmantoto EPT indeksu, kas ir
kopg€jais Ephemeroptera, Plecoptera un Trichoptera sugu daudzums, tika noverotas 5 sugas
Saja grupa — divas viendieniSu un tris makstenu sugas (5.1. tabula)

LLMI un ta sastadoso raditaju vertibas (5.2. tabula), liecina, ka Nakotnes dikim var&tu

bit vid&ja ekologiska kvalitate.

5.2. tabula. Nakotnes dika ekologiskas kvalitates stavokla indikatori 2020. gada

Raditajs 2020
BMWP 92
ASPT 5.4
H, 4.04
#CEP 8
%COP 0.032
LLMI 0.48

4. Secinajumi

e 2020. gada Cieceres upé€ konstatets mazaks zivju sugu skaits, tau aprékinata Lietuvas
zivju indeksa vértiba bija lielaka, neka ieprieks€jos gados un atbilda vidgjai
ckologiskas kvalitates klasei

e Lietuvas zivju indeksa vértibas izmainas var biit skaidrojamas ne tikai ar ekologiskas
kvalitates uzlaboSanos, bet ar1 ar zivju uzskaites laiku, jo 2020. gada uzskaite veikta
atSkiriga sezona un neilgi pec lietus izraisitas idens Iimena paaugstinaSanas

e Nakotnes kvartala diki zivju fauna gan 2020. gada, gan iepriek§ bija truciga. Taja
faktiski nav satopamas sugas, kuras tiek izmantotas Lietuvas ezeru zivju indeksa
vertibas aprékinasana, attiecigi indeka vértiba ir loti zema un norada uz loti sliktu
ckologisko kvalitati.

e Turpmakajos gados ir iespg€jama dika zivju faunas daudzveidibas palielinaSanas, ka
rezultata palielinasies ar1 Lietuvas ezeru zivju indeksa vértiba.

e Nakotnes diki kopa konstateéti 32 makrozoobentosa taksoni. Vislielaka sugu

daudzveidiba konstatéta vabolém un blaktim.
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Saskana ar Lietuvas ezeru makrozoobentosa indeksu Nakotnes dikis atbilst fidenstilpei
ar vidéju ekologisko stavokli.

Ta ka LLMI tika izstradats Lietuvas ezeru noveért€§jumam, ievaktos rezultatus nevar
lastt ka viennozimigus - Sobrid Lietuva vél nav pieejami konkréti raditaji kvalitates

noveért€§jumam mazas stavosas tidenstilpes, ka pieméram, vecupju ezeros vai dikos.
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