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Fish community in man-impacted cascade reservoirs on the
Vitava River

Introduction

Canyon-shaped dam reservoirs represent a speci@r vegosystem defined by well-
developed abiotic and biotic gradients driven lgy iaservoir inflow. Many papers have been
published focused on describing these gradienes; the total phosphorus (Hejzlar &
Vyhnélek 1998; Hejzlar et al. 2000), phytoplankenmd zooplankton density (Nakashima &
Leggett, 1975; Fernandez-Rosado et al., 1994a%e Devetter, 2000; Fernandez-Rosado &
Lucena 2001). Fish distribution reflects these gnatd also. Several authors described the
strict patterns in fish distribution on the longiinal profile of the reservoir sampled by using
hydroacoustics, gillnets or other fishing gear d6#t al., 1986; Fernando & Hik, 1991;
Swierzowski, 2000; Va3ek et al., 2003; Vasek et2004 and 2006; Prchalova et al., 2008).
Fish abundance and biomass appeared to decling #lerlongitudinal axis of the reservoir
with their maximums in the tributary area (Sileragt 1986;Swierovsky, 2000 Vasek et al.,
2003; VasSek et al., 2004; Matthews et al., 2004psE distribution patterns are common for
temperate reservoirs during summer season. Tripudega is usually very eutrophic in
summer and trophic level declines towards the d8tmagkraba, 1998; Lind et al., 1993).
Exceptions could be the local flood events whensttetial distribution of adult fish becomes
more random. However, complete flush out of thatexy community of fish fry from the
upper part of the reservoir was reported after fthbed event Cech et al. 2007a). The
reservoir tributary was described as an importega éor the reservoir fish for two reasons: it
represents the most productive part of the reseruoia longitudinal trophic gradient and it
forms an important area for fish reproduction (Vadovsky, 1974; L'Abée-Lund &
Vollestad, 1987; Lucas & Baras, 2001; Hladik & Kéiee 2003). High abundance of fish fry
was observed here in late summer (VaSek et al3;2085¢ek et al., 2004).

Fish species composition in canyon-shaped regsnini the Czech Republic is usually
dominated by cyprinids that can form up to 93% wérall fish stock (VasSek et al., 2004;
VaSek et al., 2006; Prchalova et al., 2008). Maiacges are roactR(tilus rutilug, bream
(Abramis bramaand bleak Alburnus alburnuscomplemented by small proportion of perch
(Perca fluviatilig. Such a composition represents the climax stata fish succession in
reservoirs (Kubé&ka, 1993a). The cyprinid phase was found to hageeat resistance and
resilience in timeKiha, 2008).

Special cases of canyon-shaped reservoirs représeinéservoirs in a cascade complex, i.e.
reservoirs on the Vltava River. These reservoirsewsiilt one immediately after another,
there is no river section between them. Locatiohsreservoirs and their hydropower
generating use resulted in a different hydrologiedime than that is common for other
canyon-shaped reservoirs. The outflow of an upstreaservoir highly influences the
limnology of downstream reservoir.



Usually hypolimnetic water is being released whalers the temperature and oxygen
profiles and stability of summer stratification the downstream reservoir (StraSkraba &
Javornicky, 1973; StraSkraba et al., 1973; Kdelta 1984; Vostradovsky, 1990; Barus et al.,
1997; Prokes et al., 199Brokes et al., 1999; StrasSkraba & Hocking, 2002gether with a
daily water level fluctuation and short retentiome, it causes the overall decrease of good
ecohydrological status in the tributary zone orrewe whole reservoir (compensatory
reservoirs). The tributary zone serves as importspawning area for reservoir fish
(Vostradovsky, 1974; L'Abée-Lund a Vgllestad, 19&Ticas a Baras, 2001; Hladik a
Kubetka, 2003).

Releasing of cold and low oxygen saturated watemfthe hypolimnion of the upstream
reservoir and the daily water level fluctuationnfoan inconvenient environment for fish
reproduction and for surviving and growth of fisty.fEven large fish kills have been
reported, caused by oxygen deficits at the enduoinger in small cascade reservoirs (Trnka,
dam keeper of Kamyk Reservoir, pers. comm.). Tharagon of oxygen was lowered by
more than 50% in the tributary of the Slapy Reseraéier filling the upstream reservoir.
Similar decrease was reported for temperature.diiference in surface temperature before
and after filling the upstream reservoir was mw@nt6 degrees of Celsius during vegetation
season (Straskraba et al., 1973). Primary produetiso decreased significantly (Javornicky
& Komarkova, 1973; Hrb#ek, 1984). The above mention events have a fundaien
influence on fish community in the cascade resesvoi

Unfortunately compared with other canyon-shapederwesrs there is a very limited
knowledge about fish community in the cascade veser in the Czech Republic. Only
available information is known about the assessmémringler's catches (Jankovsky, 2007)
and inshore community sampled by beach seinesitimets (Hanel &Cihat, 1983; Hanel
1988). The fish stock of the Slapy Reservoir cdedi®f roach (42%), ruffe@ymnocephalus
cernuus 28%) and perch (24%) in adult fish abundance.s@amning fish fry the fish stock
was dominated by roach (51%) and perch (31%) inndéoce. Recently the early fry
community was studied in the longitudinal and attiprofile of the Slapy Rreservoirugh

et al., 2006,Cech et al., 2005 and 2007b). This rather qualigatand miscellaneous
information indicates the fish stock with balandepercids (mainly perch,) and cyprinids
(mainly roach and bleak), simultaneously with lovogortion of bream. This composition
was affiliated to the ‘transient’ type of fish faunwhich is quite rare in Central Europe
compared to widespread cyprinid-dominated faund&ka, 1993a).



Results

This Ph.D. thesis consists of four chapters — tpegeers already published (paper I, paper I,
paper IlI) and one submitted (paper 1V) to scienfburnals.

Paper I

Hydrology and angler’s catches in the Czech reservoirs

Drastik, V., Kubé&ka, J. & Sovik, P. 2004. Hydrology and angler’s catches inGzech
reservoirsEcohydrology & Hydrobiology: 429-439

Anglers catch statistics is used to examine thedgecies composition in 15 Czech reservoirs
with different ecohydrological conditions. Threeogps of reservoirs were defined:
1. reservoirs with relatively natural regime (“natiureservoirs”), 2. cascade reservoirs and 3.
reservoirs with extreme power generating use (&wé reservoirs”). Two ordination analyses
revealed differences between reservoirs. Fish epecomposition in cascade reservoirs
differs from other types of reservoirs. Extremeergsirs have much higher stocking rate of
cyprinid species than other reservoirs. Stockingdaecover’ fish species composition even
in reservoirs with very disturbed ecohydrologicabnditions, so the angler's catch
composition is similar to ‘natural reservoirs’. Bre/perch ratio in the angler's catch was
found to be good criterion to differentiate betwe®e reservoirs types. It is negatively
correlated with water level fluctuation and potivcorrelated with retention time. Cascade
reservoirs have bream/perch ratio below one, uslmtween 0.5 — 0.1 (2-10 times more
perch). Ecohydrological disturbances can alteffigtestock succession from natural tendency
to cyprinid-dominated fish stock (eutrophic conalis) to perch dominance (mesotrophy).

Paper 11

The effect of hydropower on fish stocks: comparison between
cascade and non-cascade reservoirs

Drastik V., Kubéka J., Tuser MCech M., Frouzova J., Jarolim O. & Prchalova M. 2008
The effect of hydropower on fish stocks: comparibetween cascade and non-cascade
reservoirsHydrobiologia(in press)

Spatial distributions of fish were studied in twpés of reservoir by means of hydroacoustics
during the summer season. Different patterns of distribution were found in non-cascade
(Rimov, Zelivka) and cascade (Kamyk, Slapygc8bvice, Vrané) reservoirs. Maximum
biomass and density of fish were observed in titreitary area of the non-cascade reservoir.
The biomass declined towards the dam area. Avenagyght of fish showed the opposite



trend — maximum average weight was observed indtma area and declined towards the
tributary area. In the cascade reservoirs fistridigion was found to be more complicated
but the maximum biomass and density of fish wergeoled in the dam areas whereas the
tributary areas were nearly fishless. Poor ecolgdrcal conditions in the tributaries of
cascade reservoirs are likely to be responsibldhferlow abundance of fish in these areas.
This was evident in the example of Vrané Reserwdiich has two major inflows. Low
biomass and density of fish were observed in tHd and low oxygen saturated inflowing
cascade the Vltava River while higher biomass agkity were observed in the warm and
well oxygen saturated the Sazava River inflow. Ager weights of fish followed the same
trend as in non-cascade reservoirs — the maximus) iwaghe dam area and it declined
towards the tributary area. The vertical distribatiof fish is driven by the fully developed
stratification of temperature and oxygen during shenxmer season in non-cascade reservoirs.
A significantly lower biomass of fish was obsentsow the thermocline in vertical surveys
in both non-cascade and cascade reservoirs. Suisinagification in cascade reservoirs is
weakly developed or is not developed at all duéypolimnetic releases of cold water and
short retention times. High transparency suggesiged primary production in cascade
reservoirs.

Paper III

Fish diversity and spatial distribution of YOY fish in Vitava
cascade reservoirs

Drastik V., Kubéka J., dza T., Jarolim O., Hladik M., Kratochvil M., Prcbe& M.,Riha M.
& TuSer M. 2006. Fish diversity and spatial distitibn of YOY fish in Vitava cascade
reservoirs.Biodiversity of fishes of the Czech Repubic 29-34 (in Czech with English
summary)

Fish communities of YOY were studied in four cascaeservoirs by beach fry-seining and
fry trawling. Highest fish fry density was found 8iapy and Vrané reservoir. Lowest density
was found in Kamyk and &thovice reservoir, two small reservoirs with shsirtestention
time, lowest oxygen concentration and temperatledagic fish fry assamblages had much
lower density than littoral assamblages and folgmmeral fish longitudinal gradient. Littoral
assamblages were more difficult to interprete duenore factors which can play important
role in fish fry spatial distribution (such as lott substrate and slope, complexity of
shoreline, avaibility of water vegetation). Cypdrgpecies (bleak (Alburnwdburnug, roach
(Rutilus rutilug, bream Abramis bram@ prevailed in most reservoirs, only in Kamyk
resevoir percid species (perdPefca fluvitilig, ruffe (Gymnocephalus cernupgrevailed. —

in Czech with English summary.



Paper IV

Hydroacoustic estimates of fish stocks in temperate reservoirs:
day or night surveys?

Drastik V., Kubé&ka J.,Cech M., Frouzova JRiha M., diza T., TuSer M., Jarolim O.,
Prchalova M., Peterka J., VaSek M., Kratochvil Mlaténa J. & Mrkvicka T. 2008.
Hydroacoustic estimates of fish stocks in tempereservoirs: day or night surveys? Aquat.
Living Res. (submitted)

Day and night acoustic surveys were used to comiparestock estimates at eight European
reservoirs and one flooded mining pit. Distinctiomsre noted in trophic status, retention
time, transparency, species composition and resense. More fish were observed by
horizontal beaming than by vertical beaming eitdaring the day or at night. Fish were
present in the epilimnion (water column above thermocline) during summer period.
Volume scattering coefficient (sv), fish biomasbumadance and average fish weight were
found to be different during the day and night. &erage, sv and fish biomass were three
times higher and fish abundance and average fisgjhtvevere two times higher at night than
during the day at four studied reservoirs. On ttheiohand, acoustic estimates of sv and fish
biomass were ten times higher and fish abundandeaaarage fish weight were three times
higher during day than at night at three reservoirs

At three studied waterbodies fish size distributiamere found to be different between day
and night. A higher proportion of 1+ and older fislas found during the day at two
reservoirs; it was higher at night at the floodenhing pit. In general, it is not possible to
decide whether day or night acoustic surveys gieeemeliable fish stock assessments. Both
day and night surveys gave accurate fish estimatedifferent reservoirs. So we advise
performing both. For a complete fish assessmeist\iery desirable to accomplish acoustic
mobile surveys by direct capture at least for tlestproblematic points — estimation of small
fish and surveys in tributary zones (gillnets, tigwurse seines) and estimation of littoral fish
assemblages (beach seines).

Conclusion and perspective

The submitted Ph.D. thesis represents the firgsthmlassessment of fish fauna performed at
the lower part of the Vitava River cascade complEish distribution was studied on
longitudinal (tributary-dam), transversal (littoi@ben water) and vertical (epilimnion-
hypolimnion) reservoir axes and compared with itssiuibm other canyon-shaped reservoirs
in the Czech Republic.

First step in the evaluation of fish fauna in casceeservoirs was to analyse angler’'s catch
statistics. Despite the angler’s catch statistreshaghly selective (Piviika, 1985), it is still
possible to reflect the differences in availabkhfstock. Ordination methods distinguished
cascade reservoirs from other Czech reservoirermg of fish species composition. Further



analyses revealed higher proportion of perch aeese of cyprinids (bream and roach) that is
likely to reflect higher proportion of perch infiistock of cascade reservoirs than is common
in other Czech reservoirs. Similarly the bream/peatio was found below 1 (1 equals same
bream as perch biomass) at cascade reservoirs ivhiées above 1 at other reservoirs. Long-
term course of bream/perch ratio showed great mediter filling the upstream reservoir.
Relative decrease of bream connected with incretseach and perch was reported at the
Slapy Reservoir comparing their abundance and kserbhafore and after filling the upstream
Orlik Reservoir (Hanel &ihat, 1983; Hanel, 1988).

Spatial distribution of fish was observed by meah$ydroacoustics. Considering vertical
pattern of fish distribution the majority of fishewe located above the thermocline in the
epilimnion, which is a well-known feature of fisketmviour in stratified reservoirs (Kub&

& Wittingerova, 1998; Matthews et al., 2004; Vasek al., 2004). The fish were not
distributed randomly in reservoirs. Different pate were found at the cascade and other
canyon-shaped reservoirs. Fish distribution gradierere described along longitudinal axis
with maximum abundance and biomass in the tribuaaena (VasSek et al., 2003; Vasek et al.,
2004; Matthews et al., 2004; Prchalova et al., 2088non-cascade reservoirs, the dam area
was found as poorest on fish. The average fish Weslhowed opposite pattern with
maximum in the dam area. On the other hand, ataaitade reservoirs high fish abundances
and biomasses were observed in the dam area wihilgary and upper parts were usually
found to be very poor on fish. The average fishgivefollowed the same pattern as at other
canyon-shaped reservoirs with maximum in the daa.aBenerally, fish seemed to avoid the
most hostile environment in the tributary area aneferred more convenient conditions in
lower reservoir parts (dam area) or in second ramtade inflow if available (Vrané
Reservoir).

The Vltava River catchment was hit by a catastiofiood in 2002 (Brazdil et al., 2006),
which brought a number of allochtonous fish (Rutk&y et al. 2006). The flood shifted adult
fish communities, so it was decided not to sampligita by the direct capture in 2004. The
effort was concentrated on the fry community, whiettected the reproduction conditions for
fish in the reservoir rather than the effect ofoflo Great variability was observed in the
littoral fish fry among studied reservoirs. Whilslf fry was dominated by percids (perch and
ruffe) in one compensatory reservoir (Kamyk Resgyyvoyprinids (roach and bleak) strongly
dominated in other cascade reservoirs. In the nsampling year (2004) surprisingly
abundant cyprinid community consisting of roachealll and partly bream was observed
(Paper I, dza et al., 2006 and 2007). This fry fish compositwas in contradiction with
previous reports indicating smaller presence ofioys (Hanel &Cihat, 1983; Hanel, 1988).
Surprisingly high proportion of cyprinid specieseopercids could be partly explained by an
extremely favourable spawning condition after dinfij of terrestrial vegetation in the
tributary and littoral zones in the year of studge water level of Slapy Reservoir was low in
2003 due to dam repairs allowing terrestrial vetygtato grow on suitable littoral. Flooding
in 2004 allowed successful spawning of cyprinidd &#meir high densities in 2004 are not
usual for the Slapy Reservoir. Fish fry abundanteascade reservoirs was found to be



comparable to other Czech reservoirs except ofoimpensatory reservoirs (Kamyk and
Stschovice) where it was very low.

The important question arose when we were perfagrhydroacoustic surveys. What time of
the day is more appropriate for acoustic surveyilay, or night? Results from day and night
surveys didn't follow the same pattern at all staldreservoirs. At four reservoirs the night
survey was found more accurate. The volume scadfestrength (sv) and fish biomass were
three times higher at night than in day survey.uvité scattering strength and fish biomass
showed very good correlation. At three studied meses the day survey gave better results
with ten times higher estimates of sv and fish l@es Also fish size distributions were found
to be different. More 1+ and older fish were obseérduring day in the open water while they
migrated to the shore or bottom for night (Kdoke 1993b; Wolter and Freyhof, 2004;
Jacobsen et al., 2004). Only at the flooded mimpinigrore adults were recorded during night.
It was more likely that adult fish formed big scko(ech, Peterka ariliha, pers. comm.) in
very clear water (transparency was 5.5 m) during dad could avoid be recording by
hydroacoustics.

This PhD. thesis managed to answer some fundamgunations regarding the fish fauna at
the reservoir cascade of the Vitava River and topared these findings with the information
of fish communities known from other canyon-shapesdervoirs in the Czech Republic.
However, many other questions arose during theystGohe of them is what is the true
composition of adult fish? The analyses of anglegsords gave just a rough guidance. A
more precise assessment of adult fish communityecgiired for better understanding.
Sampling in both littoral and pelagic areas wouldvide a more detailed look into adult fish
community and confirm (or not) the higher propantiaf perch in fish species composition at
the cascade reservoirs as was reported by pregimaies (Hanel & ihat, 1983; Hanel,
1988).

Another question is pointed on fry fish communityhie dominance of cyprinids at three of
four studied cascade reservoirs was in conflichwatevious reports. What is a typical fry
composition remains still unknown and should be dhbject of further investigations. Was
the year of study exceptionally poor for perch dryis there an increasing trend of cyprinid
fish in cascade reservoirs? Was the 2004 samplag sather exceptional due to previous
flooding or are the data well characterizing theifrthe cascade?

In recent two years a shift in zooplankton communitas observed which could be an
indirect indication of changes in fry community $tapy Reservoir. The length of average
biomass (Hrb&k, unpubl. data) of Cladocerans increased recentijje the biomass
remained on the same level. Copepods did not simgvsignificant trend. It is a well-known
fact that the main part of fish diet consists @& #ooplankton in the first year of life (Gerking
1994). Finally more information about fish faunaulkkbserve as background for the proper
management of cascade reservoirs on the Vltavar R&@mbined perch and cyprinid and
even a potential for salmonid (cold water) fishck®could form attractive localities for sport
fishing bringing diversity to the mostly cyprinidiohinated reservoirs in the Czech Republic.
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Abstract

Anglers' catch statistics are used to examine ible $pecies composition in 15 Czech
reservoirs with different ecohydrological conditsomhree groups of reservoirs were defined:
1. reservoirs with a relatively natural regime ¢ural reservoirs"), 2. cascade reservoirs and
3. reservoirs with extreme power generating useti@ene reservoirs”). Two ordination
analyses revealed differences between reservoish $pecies composition in cascade
reservoirs differs from that in the other typestrEme reservoirs have a much higher stocking
rate of cyprinid species than other reservoirs.cl8tg could 'recover' fish species
composition even in reservoirs with very disturleedhydrological conditions, so the anglers'
catch composition is similar to 'natural reservoiBseam/perch ratio in the anglers' catch was
found to be a good criterion to differentiate betwehe reservoirs types. It is negatively
correlated with water level fluctuation and potivcorrelated with retention time. Cascade
reservoirs have bream/perch ratio below one, uglmtween 0.5 - 0.1 (2 - 10 times more
perch). Ecohydrological disturbances can alteffigtestock succession from natural tendency
to cyprinid-dominated fish stock (eutrophic conalis) to perch dominance (mesotrophy).

Key words: angler's catch, fish species composition, PCAARYeam/perch ratio,
reservoirs.
Abstrakt

Druhové slozeni rybi obsadky bylo vyhodnoceno ridazi Glovka sportovnich rybé z 15

c¢eskych nadrzi liSicich se svymi ekohydrologickyrodminkami. Pouzity byly 3 skupiny
nadrzi: 1. nadrze s relati¥mormalnim provoznim rezimem (jpozené nadrze*), 2. nadrze
v kaskad a 3. nadrze se silnym hydroenergetickym vyuzitijexttémni nadrze*). Pouziti
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dvou metod ordinmich analyz odhalilo rozdily mezi nadrzemi. Druhosi®zeni rybi
obsadky z kaskaddovych nadrzi se odliSovalo od mistat nadrzi. Urdlé nasazovani
kaprovitych ryb bylo zdaleka nejvysSi do extremniddrzi. Undlé nasazovani \&thto
extréemnich nadrzich mohlo vytkib podobné druhové slozeni rybi obsadky, takzeeslboz
Glovka sportovnich rybé se neodliSovalo odipozenych nadrzi. Poén cejna a okouna
v Ulovcich sportovnich rylsd se ukazal byt dobrym kritériem pro rozliSeni m&zipinami
nadrzi. Pordr cejna a okouna je negativikorelovan kolisanim vodni hladiny a positivn
s dobou zdrzeni. Kaskadové nadrzdi momér cejna a okouna mensi nez 1, obvykle mezi 0,5
— 0,1 (2 — 10x vice okouna nez cejna). NaruSenhyakologickych podminek fize ovlivnit
obvyklou sukcesi rybi obsadky odinezenych kaprovitymi rybami dominovanych nadrzi
(eutrofni podminky) zg k dominanci okouna (mesotrofni podminky).

Kli ¢ova slova ulovky sportovnich rykd, druhoveé slozeni rybi obsadky, PCA, RDA, gom
cejna a okouna

Author’s contribution:
Vladislav Drastik is the first author of this pap&he share of her work is approximately
90%.
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(*Author for correspondence)
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Manuscript in press (Hydrobiologia, DOI: 10.10008%0-008-9393-1)

Abstract

Spatial distributions of fish were studied in twpés of reservoir by means of hydroacoustics
during the summer season. Different patterns ¢f distribution were found in non-cascade
(Rimov, Zelivka) and cascade (Kamyk, SlapygcBbvice, Vrané) reservoirs. Maximum
biomass and density of fish were observed in tibaitiry area of the non-cascade reservoir.
The biomass declined towards the dam area. Avenayght of fish showed the opposite
trend — maximum average weight was observed indtdma area and declined towards the
tributary area. In the cascade reservoirs fishriligion was found to be more complicated
but the maximum biomass and density of fish wergeoled in the dam areas whereas the
tributary areas were nearly fishless. Poor ecoHlgdical conditions in the tributaries of
cascade reservoirs are likely to be responsibleéhferlow abundance of fish in these areas.
This was evident in the example of Vrané reservdiich has two major inflows. Low
biomass and density of fish were observed in tHd and low oxygen saturated inflowing
cascade Vltava River while higher biomass and dengere observed in the warm and well
oxygen saturated Sazava River inflow. Average wsigh fish followed the same trend as in
non-cascade reservoirs — the maximum was in the @@a and it declined towards the
tributary area. The vertical distribution of fishdriven by the fully developed stratification of
temperature and oxygen during the summer seasponiftascade reservoirs. A significantly
lower biomass of fish was observed below the thefime in vertical surveys in both non-
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cascade and cascade reservoirs. Summer stratificati cascade reservoirs is weakly
developed or is not developed at all due to hypoditic releases of cold water and short
retention times. High transparency suggests lowergry production in cascade reservoirs.

Abstrakt

Prostorova distribuce ryb bylo studovano ve dvqueth nadrzi pomoci akustickych metod
béhem letni sezény. Rozdilné typy prostorového rogmisryb byly pozorovany
v nekaskadovychRimov, Zelivka) a kaskadovych (Kamyk, Slapyé@tovice a Vrané)
nadrzich. V nekaskadovych nadrzich bylo maximumi tylomasy a hustoty pozorovano
v pritokové oblasti. Biomasa klesala &em k hrazi. Rimérna rybi vaha ukazovala opyey
trend — nejvySSi byla pozorovana v hrazatésti nadrze a klesala srem k gitoku.
V kaskadovych nadrzich bylo prostorove rozgristyb komplikovagjsi, ale maximum rybi
biomasy i hustoty bylo pozorovano vzdy v hraz@agtech zatimcoifioky byly skoro bez
ryb. Davody pro malou pé&etnost ryb byly sneftSi prav@podobnosti Spatné
ekohydrologické podminky ¥¢hto oblastech. Nejvicerggmé to bylo na fikladu nadrze
Vrané, kterd& ma dva hlavnitifpky. Nizka rybi biomasa a hustota byla pozorovaea
vltavském rameni se studenou a malo okgslou vodou zatimcotsi rybi biomasa a hustota
byla pozorovana sazavském rameni s fatu a dobe okysltenou vodou. Rimérna rybi
vaha sledovala stejny trend jako u nekaskadovychzna nejétSi byla v hrazove&asti a
klesala smrem k gFitoku. Vertikalni distribuce seidila podle plg vyvinuté teplotni a
kyslikové stratifikace obvyklé dnem letni sezony v nekaskadovych nadrzich. Podstatn
mensSi biomasa ryb byla pozorovana pod termoklinsoeim vertikalnich przkumi jak

v nekaskadovych tak v kaskadovych nadrzich. V kdekgch nadrzich jecasto letni
stratifikace malo vyvinuta nebo neni vyvinutabec v disledku pgitékani studené vody a
kratké doks zdrzeni.

Klicova slova hustota, biomasa, kaskada, podélny gradient,zbiot@ini a vertikalni
distribuce

Author’s contribution:
Vladislav Drastik is the first author of this pap&he share of her work is approximately
90%.
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Chapter III

Fish diversity and spatial distribution of YOY fish in Vitava
cascade reservoirs
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summary)
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DIVERZITA A PROSTOROVA DISTRIBUCE TOHORONIHO
PLUDKU V NADRZICH VLTAVSKE KASKADY

Fish diversity and spatial distribution of YOY figinVlatava cascade
reservoirs

Vladislav DRASTIK, Jan KUBEKA, Tomas IJZA, Oldfich JAROLIM, Milan HLADIK,
Michal KRATOCHYVIL, Marie PRCHALOVA, MilanRIHA, Michal TUSER

Hydrobiologicky Ustav, AYR, Na Sadkach 7, 370 @%&ské Budovice
Jihoceskéa Univerzita, Biologicka Fakulta, BraniSovska 370 05Ceské Bugjovice

Summary

Fish communities of YOY were studied in four cascaeservoirs by beach fry seining and
fry trawling. Highest fish fry density was found $ilapy and Vrané reservoir. Lowest density
was found in Kamyk and &thovice reservoir, two small reservoirs with shstrtestention
time, lowest oxygen concentration and temperataetagic fish fry assamblages had much
lower density than littoral assamblages and folgmmeral fish longitudinal gradient. Littoral
assamblages were more difficult to interprete duenore factors which can play important
role in fish fry spatial distribution (such as lott substrate and slope, complexity of
shoreline, avaibility of water vegetation). Cypdrspecies (bleakA{burnus alburnus roach
(Rutilus rutilug, bream Abramis bramg prevailed in most reservoirs, only in Kamyk
Resevoir percid species (perérefca fluvitilig, ruffe (Gymnocephalus cernuggrevailed.

Souhrn

Rybi plidkové spoléenstvo bylo studovano veétyrech kaskadovych nadrzich pomoci
pladkovych zatat a trahi. NejwtSi hustota rybiho ptku byla pozorovana v nadrzich Slapy a
Vrané. Nejmensi byla pozorovana v nadrzich KamyReghovice, dvou malych nadrzich
Pelagické pldkové spoléenstvo dosahovalo vyragznnizSich hustot nez litoralni a
vykazovalo znadmy podélny gradient. Litoralni sgelestvo bylo mnohem iiie
interpretovatelné kili vice faktofim, které mohly hrat roli v prostorové distribuciagku
(napr. sklon a substrat dna, sloZitogeboveé linie, pitomnost vodniclEi zatopenych rostlin).
Ve &tSirg nadrzi pevliadaly kaprovité druhy ryb (oukleplburnus alburnul plotice Rutilus
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rutilus), cejn Abramis bram@ pouze v Kamyku fevladaly okounovité ryby (okourPérca
fluvitilis), jezdik Gymnocephalus cernuys

Author’s contribution:
Vladislav Drastik is the first author of this pap&he share of her work is approximately

90%.
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Chapter IV

Hydroacoustic estimates of fish stocks in temperate reservoirs:
day or night surveys?
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Prchalova M., Peterka J., VaSek M., Kratochvil Naténa J. & Mrkvicka T. 2008.
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Living Res. (submitted)
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! Biology Centre of the AS CR, Institute of Hydrédmy, Na Sadkach 7, 370 @®ské Budovice, Czech Republic
2 Faculty of Science, University of South BohemianB&ovska 31, 370 05eské Budjovice, Czech Republic

submitted to Aquatic Living Resources

Abstract

Day and night acoustic surveys were used to comjistiestock estimates at eight European
reservoirs and one flooded mining pit. Distinctiomsre noted in trophic status, retention time,
transparency, species composition and reservoir Msee fish were observed by horizontal
beaming than by vertical beaming either during dg or at night. Fish were present in the
epilimnion (water column above the thermocline)idgrsummer period. Volume scattering
coefficient (sv), fish biomass, abundance and ayeefesh weight were found to be different
during the day and night. On average, sv and fismass were three times higher and fish
abundance and average fish weight were two timgisehiat night than during the day at four
studied reservoirs. On the other hand, acoustimatgs of sv and fish biomass were ten times
higher and fish abundance and average fish weighe¢ whree times higher during day than at
night at three reservoirs.

At three studied waterbodies fish size distribuiovere found to be different between day and
night. A higher proportion of 1+ and older fish wiasind during the day at two reservoirs; it
was higher at night at the flooded mining pit. Bngral, it is not possible to decide whether day
or night acoustic surveys give more reliable fisttk assessments. Both day and night surveys
gave accurate fish estimates at different resesv@o we advise performing both. For a
complete fish assessment it is very desirable tmraplish acoustic mobile surveys by direct
capture at least for the most problematic pointsstimation of small fish and surveys in
tributary zones (gillnets, trawls, purse seineg) astimation of littoral fish assemblages (beach
seines).

Keywords:hydroacoustics, abundance, biomass, horizonthhdgration, day and night survey,
freshwater fish
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Abstrakt

Denni a noni akustické przkumy byly pouzity pro srovnani rybich odliad osmi evropskych
nadrzich a v jednom zaplaveném dole @gbd hnédého uhli. Vodni plochy se liSily v trofii
vody, dobou zdrZeni, finlednosti, druhovym slozenim a funkci nadrze. Vigb bylo
pozorovano p horizontalni nastaveni vyséla nez pi vertikalnim jak ve dne tak v noci.&¥sina
ryb byla gitomna v epilimniu (sloupec vody nad skou vrstvou) Bhem letni sezdny.
Objemovy odrazovy koeficient (sv), rybi biomasaggiaost a pimérna rybi vaha se liSily
béhem dne a noci. V iméru, sv a rybi biomasa byly 3x vySSi a&ptmost a pimérna rybi vaha
byly 2x vySSi v noci nezdnem dne veétyrech nadrzich. Na druhé stiamkustické odhady sv a
rybi biomasy byly 10x vySSi a petnosti a pkmérné rybi vahy byly 3x vySSi¢chem dne nez
Vv noci ve tech nadrzich.

Velikostni sloZeni ryb ve dne a v noci se liSilotkech studovanych nadrzichétdi podil 1+ a
starSich ryb byl pozorované¢lhem dne ve dvou nadrzich; byktsi v noci v zatopeném
povrchovém dole. Nakonec neni mozné z dostupnyt¢hraidodnout, jestli je spolehbjsi
denni¢i nocni akusticky pizkum. Jak denni tak ®oi akustické przkumy dali spolehlivé
odhady rybich obsadek uzanych nadrzich. Proto dop@uweme prova& oboje. Pro kompletni
odhad rybi obsadky je velmi Zadouci doplnit aklksicnobilni sledovaniifmymi odlovnymi
prostedky, alespd v nejproblematit¢jSich mistech — odhad malych ryb autuzkumy
v pritokovych zonach (tenatni &jttraly, koSelkovy nevod) a dale odhady litoralnitydiho
spole&enstva (zatahy).

Klicova slova hydroakustika, p&etnost, biomasa, horizontalni denni migrace, dennni
praizkumy, sladkovodni ryby

Author’s contribution:
Vladislav Drastik is the first author of this pap&he share of her work is approximately
90%.
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