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Due to their longlivity, their mobility as well as their species-specific autecology fish have
been considered as suitable indicators of the ecological integrity of water bodies. On this
basis, they have been nominated for instance as one quality element in the European Water
Framework Directive. In order to receive a representative and realistic picture of fish
assemblages in water bodies of different types, detailed knowledge about distribution
patterns of species and specific selectivity of sampling gears are of crucial importance. In
particular large and deep water bodies like reservoirs and lakes are complicated in terms of
sampling due to a variety of differing habitats and therefore differing fish assemblages. In this
context, the PhD-thesis by M. Prchalova is focusing on highly relevant issues like vertical and
longitudinal distribution patterns of fish species in reservoirs of different morphological and
limnological types, the evaluation of the driving forces for fish assemblage structures as well
as selectivity patterns of widely used multimesh-gillnets in terms of species and size classes.

The thesis contains five different papers. Three of them were already accepted by or
published in international peer-reviewed journals. The main findings of all papers are
generally discussed in a broader context at the beginning of the thesis and major conclusions
are drawn. Both, the general chapter as well as the papers are clearly and usefully structured
and fluently written. Materials and methods for all studies are properly selected and
described. Results are presented in a clear way including very informative tables and figures.
The discussion is based on a broad knowledge of current literature and conclusions are

always backed up by the results achieved.

Papers I-lll are focusing on fish distribution and habitat selection in stratified and shallow
reservoirs. In general the results demonstrate that fish are not evenly distributed in water
bodies between dusk and dawn. Independent of thermal stratification, depth is the major



driving factor for species abundance, biomass and fish assemblage structure. Generally
abundance, biomass as well as species number decreased with the depth — although in a
species specific way. In canyon-shaped reservoirs the gradient in morphological and
limnological characteristics between the tributary and the dam area turned out to be a
second major factor structuring fish assemblages. In addition, habitat preferences were
important. The studies give a detailed insight in structuring processes of fish assemblages in
reservoirs and add knowledge on ecological preferences of several species. Accordingly, the
results call for proper sampling schemes considering both vertical and spatial distribution
patterns of different species when assessing fish assemblages — independent from the

sampling method used.

Papers IV and V are dealing with selectivity problems of multimesh-gilinets. In terms of
species composition in the catch, a regular overestimation of percids against cyprinids
compared to seine hauls was observed. This finding was not only documented but used as a
basis for developing a correction factor. In addition, the candidate searched for possible
reasons and explanations for the overestimation of perch against roach by analyzing catch
mechanisms and retention probabilities. Strange enough, these important aspects had not
received much attention in fisheries research in the past, therefore the thesis of M. Prchalova
has to be judged as very innovative in this respect. In a very convincing way she is drawing
the conclusion that the overestimation of perch must be caused primarily by higher activity
rates and therefore a higher encounter probability of the species. With respect to size-
selectivity of multimesh-gillnets, the results of the studies laid down in this thesis confirm an
underestimation of young year classes and an overestimation of large specimen for common
species like roach, perch and rudd. It is of importance that the size selectivity patterns for
these species were detected in a direct way by comparing catches from multimesh-gillnets
and seine hauls, which gives a higher degree of confidence. As an approach to overcome
size selectivity of multimesh-gillnets, two corrections were introduced for perch and roach. In
summary, the corrections for species and size selectivity developed in this thesis improve the
possibilities to receive realistic pictures of fish assemblages when using multimesh-gillnets

for sampling.

Overall, the studies carried out and published in the thesis by M. Prchalova are a reasonable
contribution to fisheries science and add valuable knowledge to the understanding of fish

distribution and sampling in large water bodies. | recommend the thesis to be accepted.

o
Potsdam, May 29, 2008 Dr. Uwe Bramick
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Remarks and questions

1.

How consistent in terms of abundance, biomass and species composition are the
data when comparing gillnets in the same depth zone and the same locality?
Catches obtained from multimesh-gillnets and seine hauls were compared in terms of
species and size selectivity. Gillnets were placed in the water all night, seine hauls
were temporarily restricted to some minutes and were not repeated several times
between dusk and dawn. Can this be of importance for the differences in perch
abundance found?

Does beach seining with a net 50m long give a realistic picture of the fish community
in a certain area? Wouldn't one have to expect that actively and fast swimming
species as well as larger sized individuals may have a higher probability to escape
and therefore cause the differences found in comparison with multimesh-gillnets?
From your experience with using multimesh-gilinets: do these nets give sufficiently
reliable and reproducible results to be used as the standard procedure for sampling

fish in the context of the European Water Framework Directive?



Posudek oponenta na PhD disertaci

RNDr. Marie Prchalové

Gradients of fish distribution in reservoirs

Predlozena disertace je sloZena z celkem péti publikaci z nichz tfi byl publikovany,
nebo pfijaty do tisku, dveé odeslany do redakei. Ve vSech téchto pracich je Dr.Prchalova
prvnim autorem, vSichni spoluautofi podepsali prohlaseni, ze pfedloZené publikace napsala a
hlavni podil na nich méla dr. Prchalova.

Ve spole¢ném uvodu jsou shrnuty hlavni divody, které vedly k tomu, Ze pravé tyto
publikace byly vybrany do disertace. V prvnich tiech pracich otazky vlivu ryb na ekosystémy
nadrzi a vyznam jejich prostorové distribuce, v poslednich dvou zda je mozZno a za jakych
podminek pouzivat data z ¢asto pouzivanych tenatnich siti.

Vysledky jednotlivych publikaci jsou shrnuty v dalsi ¢asti. Ve dva roky lovené velké a
hluboké nadrzi (Zelivka) byla hlavnim faktorem ovliviiujicim rybi spoleenstvo hloubka, u
dlouhodobg lovené nadrze (Rimov) hloubka, vzdalenost od hréze, a typy habitati (hodnoceno
pomoci mnohorozmérné linearni RDA).

Ve tfech men3ich holadskych nadrzich bez teplotni a kyslikové stratifikace byly
odlisnosti ve sloZeni rybiho spoleenstva méné napadné, ryby vyuzivaly vSechny typy
habitatii, variabilita ve sloZeni spolecenstev byla vyznamné ovlivnéna preferenci habitatii
jednotlivymi druhy ryb.

Dvé publikace zabyvajici se selektivitou pouzivanych tenat konstatuji vysoké
zastoupeni okount v tenatech ve srovnani s jejich zastoupenim v zatazich konanych na
stejnych mistech v noci. Rozdily v zastoupeni okouna jsou az 10 nasobné, pfitom pievaha
okount byla nejvyssi v nadrzich s nizkou pocetnosti okounti? Nemobhl lov siti zptsobit
hromadny ,,até€k* okounti do tenat tj. jak vzdaleny byly ob& mista lovu?

Elegantni vyvody Baranova (1914) o interakcich mezi rybami a oky siti v¢etné tenat
naznatily, Ze je 1ze dobie pouzit do modell vylovu. V jednotlivostech jsou vSak ovlivnény
zivymi rybami, které pak lze lovit i v jinych pomérech nez stanovi teorie. Kritika a do¢asné
nepristupnost Baranovova originélu jisté zptsobily Ze k oZiveni problematiky doSlo az v 60 a
70tych letech. Dynamika modalni délky plotice v Kli¢ave, tvar selekéni kiivky a jeji ovlivnéni
délkovym sloZenim lovené populace a dobou lovu (tfeni, podzimni aktivita) ukazaly, Ze
zjisténé parametry, modalita tenat, selektivita vii¢i jednotlivym délkovym skupindm patrné
nemaji obecnou platnost.

Dal$i poznamky

Experimenty v 70-80tych letech (Magnuson) ukdzaly na skute¢nost, Ze ryby jsou
ochotny se zdrZovat i v prostfedi nevyhodném pokud je tam napf. potrava.

Pelagial bez ryb byla pravdépodobné pouze zéleZitost nékterych tropickych a velkych
nadrzich a jesté ¢asoveé omezena.

Vazené odhady pocetnosti a sloZeni rybich spolecenstev vychézejici ze znalosti jejich
poétu v tenatech a jejich selektivity a pfislusnych objemi pfedem vytypovanych habitatu, je
dobry prakticky ptiklad vyuziti originalnich vysledkd.

Nejsem si jist zda pouze vysoka aktivita okouni sta¢i jako diivod k vysvétleni jejich
odlisného poctu v tenatech a sitich.




Zaver

Z vlastni zkusenosti vim jak fyzicky i jinak je naro¢né ziskavat data z tak velkych
prostort a po tak dlouhou dobu.Vzhledem k sou¢asnému charakteru védecké prace je nemozné,
aby publikace byla napséna jednim autorem. Ostatni spoluautofi tak mohou mezi sebou sporné
véci i pfedstavy o fungovani pfirody dosyta diskutovat, coZ se jisté stalo.

Tti z praci jiz byly podrobeny kritice oponentli a nasledné i ichtyologické vetejnosti.
Konstatuji proto, ze prace jednoznaéné spliiuje pozadavky kladené na doktorskou disertaci a
doporucuji, aby po uspésné obhajobé byl dr. Marii Prchalové pfiznan titul doktora filosofie.

V Praze dne 26.5.2008

YW s
%@ /
Prof. RNDy arel Pivnicka, DrSc



Reviewer’s comments to Ph.D. dissertation ,,Gradients of fish distribution in reservoirs*

Author: Marie Prchalova

The reservoirs represent a special type of the water environment requiring a different
approach to the monitoring of environmental determinants including fish assemblages.
Particularly in the Czech Republic, the country almost missing the natural lakes, the reservoirs
play indisputable multipurpose role in water management, recreation, drinking water supply,
angling and many other commercial activities. Obviously, water quality determinants and
their dynamics are subject to special attention from the institutions responsible for the
reservoir management. As fish are of extraordinary importance for the formation of water
ecosystem parameters, the studies of various issues determining their determinants are
currently one of quite frequent topics surveyed by fish biologists with special interest. Since it
is very difficult or rather impossible to use and/or transfer simply the experience and
knowledge from common-type waterbodies to the reservoirs with different area, morphology,
water retention rate, water quality etc., the information on the issues associated with
functioning of their ecosystems with respect to fish assemblage composition is of particular
value and relevance for future research activities.

As stated in the title of Ph.D. thesis assignment, the main focus was given generally to
the gradients of fish distribution in reservoirs, represented obviously by two types — two
Czech narrow (often canyon-shaped) reservoirs and Dutch artificial reservoir system.
Submitted Ph.D. thesis are completed by two papers of rather methodological background,
based on the figures obtained during the regular ichthyological monitoring of several other
water reservoirs.

The thesis consists of one paper published and four ones accepted and/or submitted for
publication in highly reputable peer reviewed ichthyological journals. Both the papers and
short synthesis of published results present a range of significant new findings gained from
the detailed studies during the extensive research with substantial contribution of the author.
The results and conclusions presented in the papers are exploitable not only by the other
members of the research team of the Institute of Hydrobiology in Ceské Budg&jovice but also
by all experts involved in issues of reservoir fisheries management, ichtyhological surveys,
modelling, biomanipulation and related domains.

Three of the four papers, on which is the Ph.D. thesis based, have already either
appeared or have been accepted by peer reviewed periodicals and thus, they had already been

submitted to hard critical review. This is undoubtedly an efficient and clear proof of their



scientific value and I cannot contribute considerably to these reviews, of course. I would

rather concentrate upon certain issues with deep interest to know the author’s opinion and to

contribute to scholarly debate:

1) What changes in distributional patterns of the fish assemblage should be expected with

2)

3)

reservoir ageing, if any? How to consider the reservoir age with respect to future fish
community development, let’s say on the example of the Zelivka and Rimov reservoirs,
both well known to the author?

The paper 1V is entitled as the “overestimation of percid fishes” but as declared, the
overestimation was proved just for perch but not for pikeperch and ruffe. However these
species belong also to percids don’t they? Despite the paper was already accepted, it
seems that the title should be correct as “Overestimation of percid fishes in night gillnet
sampling”. Since the overestimation is encountered to their greater activity during dusk
and dawn, it cannot be generalized. In my opinion and with respect to my practical
experience with their quite difficult removal from gillnets, the surface structures of percid
opercula and fins may be the reason of their overestimation also in the daylight
gillnetting. What is the author’s opinion?

Regarding one of the conclusions (p.6) that “...fish size distribution from gillnets and
beach seine nets indicated that ...... juvenile roach, perch and rudd were underrepresented
in gillnet catches ...and larger fish were slightly overrepresented in gillnets.”, T would
like to add, that this conclusion must be claimed with certain caution in my opinion. The
beach seine netting covers much shallower parts of the littoral which are known as
nursery areas for these fish species, and these shallow habitats <0.5m certainly were not

surveyed by gillnets installation but were subject to beach seine netting.

There is no doubt that the submitted Ph.D. thesis proved an excellent ability of the author

Marie Prchalova to master both various methodological approaches to the survey of reservoir

fish assemblages and results evaluation. The conclusions are found on high value results and

findings and as such may contribute to our knowledge in the field of reservoir limnology. My

recommendation to the appropriate commission is to accept the submitted Ph.D. thesis for

further reading without any substantial remarks.

(st

Brno, 27 May 2008 Doc.RNDr. Zdenék Adamek, CSc.



