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Distribution and density of pelagic 0+ fish in canyon-shaped reservoirs and effectiveness

of their sampling by fry trawls.

Introduction

Study of fry communities is one of the most important requirements for understanding the
fish communities as a whole. The knowledge of recruitment in each year is very important for
prediction of the fish stock in the future and by return, the fry community reflects the adult
fish community and indicates success of the natural reproduction (Slavik & Jurajda, 2001),
which is usually closely connected with enviromental conditions. For accurrate assessment of
different population parameters as growth rates, food habits, mortality and year-class strength
throughout the first year of life a quantitative sampling program is essential (Nelson et al.,
1968).

Fry communities in Czech reservoirs have been intensively studied in the inshore areas in
summer of the first year of life (Vostradovsky, 1965, Kubecka & Svétora, 1993, Jurajda et al.,
1997, Jurajda & Regenda, 2004), however data from pelagic fry communities have been
largely lacking. For understanding fry behaviour in reservoirs, knowledge of the fry density,
species composition, length frequency distribution, spatial and temporal distribution and food
preferences is essential not only in the inshore areas but in the large volumes of open water
too.

Pelagic fry sampling is crucial especially during the early fry stages (ichthyoplankton)
sampling (May-June), because many dominant fish species of reservoirs in the Czech
Republic undergo the obligate pelagic phase during early ontogeny (larval — early juvenile)
with percids beeing found in open water immediatelly after hatching and cyprinids, which
migrate to the open water later (Maténa, 1995). Cech et al. (2005) discovered by combination
of acoustic and direct sampling methods that in open water two distinct survival strategies of
most numerous percid fry species can be used during the day — one group inhabiting the
epilimnion (epipelagic fry) and another group migrating to the hypolimnion during the day
(bathypelagic fry). Diel vertical migrations were observed in the subsequent studies using
acoustic (Cech & Kubetka, 2006, Cech et al., 2007) and seem to persist for the most of the
first season of perch life. Cyprinid fry do not undergo extensive vertical migrations and their
daytime pelagic occurrence seems to be limited to larval period only. The densities of percid

fry recorded by the acoustic methods and by direct capture by ichthyoplankton nets and



during day and night did not always correspond (Cech et al., 2005, Kratochvil et al., 2010)
and one of the most obvious explanation of potential underestimating of ichtyoplankton
density in net catches in comparison with acoustic and in day catches in comparison with
night ones could be avoidance reactions in front of the net.

Another important period in juvenile fish sampling is late summer of the first year of life
(August-September). Besides different body length and ontogenetic period, the main
ecological difference between ichthyoplankton stage introduced above and the fingerlings
stage (fry are often called fingerlings during late summer period) is the absence of fingerling
cyprinids in the pelagic zone during the day. Gliwicz & Jachner (1992) described horizontal
migrations of fingerlings of some species between littoral and pelagic zones and discovered
pelagic fry community at night. This community as a whole received only minimum attention
till Vasek et al. (2006), who described the distribution and diet of fingerlings within the
canyon-shaped reservoir. Quantitative information on fingerlings is at least as important as
ichthyoplankton studies. Density of late summer fingerlings is likely a more reliable
ecological parameter for prediction of the strength of particular year class compared to density
of ichtyoplankton because fingerlings have undergone the critical period of early stages
(Cerny & Pivnicka, 1973). Also at this period, unlike the larval period, species identification
of fingerlings is relatively easy and reliable (Slavik & Jurajda, 2001). In addition, fingerlings
are believed to have a significant grazing effect on zooplankton community (Mehner & Thiel,
1999, Romare & Bergman, 1999), which further validates the assessment of fingerlings
species composition, density and distribution.

The first step for assessing pelagic fry communities is the standardization of sampling
method and knowledge of efficiency of sampling tools (Noble, 1970). For sampling the early
life stages of fry, ichthyoplankton trawl nets have been successfully used in many studies
(Anderson et al., 1998, Cech et al., 2005, Claramunt et al., 2005, Kratochvil et al., 2008),
however the efficiency of these nets was not well understood. Trawl nets are, as the other
sampling methods, potentially selective and their catchability depends on many factors. The
most important factors influencing the efficiency of trawling are light intensity (Buijse et al.,
1992), net size (Mous et al., 2002, Claramunt et al., 2005), fish body length (Godg et al.,
1990, Gartz et al., 1999) and speed of towing (Itaya et al., 2007). As the fry grow during the
first year of life, it is necessary to change the sampling tool design and because the ability to
escape increases, fry trawls used in late summer for fingerlings sampling should have larger
mouth opening and mesh size than trawls used earlier for ichthyoplankton sampling. The

same way as ichthyoplankton trawls it is necessary to quantify the efficiency of these fry



trawls and find out the avoidance behaviour of fingerlings in late summer. Without the
awareness of the efficiency of ichthyoplankton trawls and fry (fingerlings) trawls, obtained
results are unreliable, ecologically difficult to interpret and have little practical utility in
fisheries management.

During earlier sampling we discovered that using fry trawls we were able to catch robust
samples of fry in the open water areas of different Czech reservoirs and we compared open
water fry communities between different reservoirs, which can be characterized as a water
bodies with one principal river tributary with pronounced longitudinal gradient of nutrients
(Straskrabova et al., 1994, Hejzlar & Vyhnalek, 1998), phytoplankton (Desortova, 1998),
zooplankton (Sed’a & Devetter, 2000) and adult fish (Vasek et al., 2004, Prchalova et al.,
2008). Comparisons of pelagic fry communities between reservoirs of different types (cascade
— more reservoirs constructed in cascade complex one immediately after another, non-cascade
— separately standing reservoirs) and of different productivity regimes (mesotrophic,
eutrophic) were made. In more detailed investigations we focused on pelagic fry community
in a canyon-shaped Rimov Reservoir during seven years period (change of species
composition and density, spatial distribution, factors influencing density). A data summary on
the pelagic fingerlings community was the first objective of my dissertation.

The second objective was to assess the efficiency of different fixed-frame trawls and
evaluate this method as a quantitative tool for fish sampling during the first year of life. As
described above, trawl efficiency depends on many factors and we tried to understand fry
behaviour in mouth opening of the trawl both in larval and early juvenile stage in May and

June and during fingerlings stage in August and September.

Results

This dissertation is composed of five papers — four papers already published (papers I, 11, III

and IV) and one paper submitted (paper V) to scientific journal.
Paper I — Sampling of the offshore fry fish communities of reservoirs by trawls
Jtza, T., Kubetka, J., Cech, M., Drastik, V., Jarolim, O., Peterka, J., Vasek, M. 2006.

Sampling of the offshore fry fish communities of reservoirs by trawls. Biodiversity of fishes of

the Czech Republic VI: 71-78 (in Czech with English summary).



The offshore area of six Czech reservoirs was sampled by pelagic fry trawl (mouth size
3x3m) during late summer in 2003-2005 (mesh size 6,5mm in the mouth, 4mm in the cod
end). The net was towed behind the research vessel of speed 1m/s™". In Rimov, Zelivka, Vrané
and Slapy reservoirs cyprinids dominated in offshore area. The main species here were roach,
bream and bleak. In Lipno and Nyrsko reservoirs percids dominated in offshore area (Lipno-
pikeperch, Nyrsko-perch). In Rimov reservoir, density differs strongly between years 2003
and 2005. Trawling in offshore areas revealed that almost all 0+ fish were caught in the
surface stratum (0-3m depth). In reservoirs where percids and cyprinids occured together,
cyprinids dominated in 0-3m depth while percids usually prevailed in catches of 0+ fish from
3-6m depth. In ordinary canyon-shaped reservoir like Rimov and Zelivka the 0+ fish
abundance decreased from the upstream end toward the dam, so the biggest abundance was in
tributary area. In cascade reservoirs like Slapy and Vrané, the offshore area in tributary is
almost without fish. The peak of abundance is more downstream and from this place, the

trend is similiar to non-cascade reservoirs.

Paper II — The efficiency of three fry trawls for sampling the freshwater pelagic fry

community

Jaza, T., Kubecka, J. 2007. The efficiency of three fry trawls for sampling the freshwater
pelagic fry community. Fisheries Research 85: 285-290.

Avoidance reactions of young-of-the-year fish assemblages were investigated in the offshore
zone of three reservoirs in the Czech Republic during late summer. Pikeperch (Stizostedion
lucioperca) strongly dominated in the Lipno Reservoir in 2003, bream (4bramis brama) and
bleak (A/burnus alburnus) were the most abundant species in the Slapy Reservoir in 2004 and
roach (Rutilus rutilus) and bleak dominated in the Zelivka Reservoir in 2004 and 2005.
Densities of fry ranged between 1.09 ind./100m” in the Lipno Reservoir and 2.95 ind./100m’
in the Slapy Reservoir. In each reservoir, three trawl nets of different widths (dimensions
1.5mx3m, 3mx3m, 6mx3m) were used in the pelagic area at night. For each trawl the
estimated fish density was determined as the catch per 100 m’ of water and was compared
between all three trawls. The fish length frequency distribution was also compared between
all the trawls. Day catches were much lower compared with those taken at night. Adult fish

showed very clear avoidance of fry trawls. At night, no statistically significant differences in



estimated fry density, obtained by these trawls, were observed in any locality for any fish
species, nor in the length distribution of important species between trawls. According to these
results, the avoidance reactions of fry in the late summer (August, September), at night, are
unimportant. At this time of year, nighttime pelagic trawling appears to be an effective
method for quantitative fry sampling. We recommend the 3mx3m trawl for quantitative night
sampling of the fry community as a good compromise between assured efficiency and

relatively easy handling.

Paper III — Pelagic underyearling communities in a canyon-shaped reservoir in late

summer

Juza, T., Vasek, M., Kubecka, J., Sed’a, J., Maténa, J., Prchalova, M., Peterka, J., Riha, M.,
Jarolim, O., Tuser, M., Kratochvil, M., Cech, M., Drastik, V., Frouzova, J., Hohausova, E.,
Zaloudik, J. 2009. Pelagic underyearling communities in a canyon-shaped reservoir in late

summer. Journal of Limnology 68: 304-314.

The community of pelagic fish fry present during late summer was studied in the canyon-
shaped and eutrophic Rimov Reservoir, Czech Republic, using nighttime trawling over seven
years. Cyprinid fish dominated in the open water area throughout the period investigated. The
highest mean density of fry in the surface water layer was observed in 1999 (15 ind 100 m™),
the lowest in 2000 (0.1 ind 100 m™). A pronounced spatial gradient in the distribution of fry
was observed in the reservoir in all years, with the highest densities in the upstream area and
the lowest densities near the dam. Occurrence of cyprinids was highest in the upper area,
while percid fry were distributed more regularly throughout the horizontal gradient from the
lower to upper areas of the reservoir. Vertically, the cyprinids were confined almost entirely
to the near-surface water layer, whereas the percids dominated in the deeper strata (3-6 m
depth) in all years investigated. Catches in the deepest layer sampled (between 6 and 9
meters) were only sporadic. No significant correlations between fry density and biotic or
abiotic factors were observed during the seven years investigated, neither for the dominant
fish species pooled together nor for separate fish species. The observed spatial gradients of fry
density, both horizontal and vertical, are similar to spatial gradients of older fish. The
longitudinal gradient of fry density seems to be a result of reservoir morphology (a gradient of

the relative volume of the littoral) rather than other limiting biotic or abiotic factors.



Paper IV - The influence of the trawl mouth opening size and net colour on catch

efficiency during sampling of early fish stages

Jaza, T., Cech, M., Kubetka, J., Vasek, M., Peterka, J., Maténa, J. 2010. The influence of the
trawl mouth opening size and net colour on catch efficiency during sampling of early fish

stages. Fisheries Research 105: 125-133.

The efficiency of different sized (0.5x2, 1x2, 2x2, 4x2 m) and coloured (black, white)
ichthyoplankton trawl nets and the densities of fry between day and night were investigated in
the surface stratum of the Rimov Reservoir (Czech Republic) during two surveys in mid-May
and early June 2007. In mid-May, perch (Perca fluviatilis) was the most abundant fry species
in the open water, whereas cyprinids (Cyprinidae) dominated two weeks later. Minor fry
species in the trawl catches were pikeperch (Sander lucioperca) and ruffe (Gymnocephalus
cernua) in both surveys. The comparison of fry densities during day and night revealed
significantly higher day densities for the dominant perch and cypridids, whereas for pikeperch
and ruffe significantly higher densities were observed during the night. No significant
differences in efficiency and body lengths of the fry sampled were found for any taxa when
black and white trawl nets were compared. Comparison of the efficiencies of different sized
trawl nets revealed different patterns for the dominant perch and cyprinids during both day
and night. For perch, the lowest efficiency was observed for the smallest trawl, whereas the
greatest efficiency was observed for the largest trawl net. The efficiencies were significantly
different between trawls during day and night only for perch. For cyprinids, the efficiencies of
different sized trawl nets were insignificantly different during both day and night. For
pikeperch and ruffe similar trends in efficiency of different sized trawl nets were revealed.
The lowest efficiency was reached with the smallest trawl but during the day a significant
decline in efficiency of the largest trawl was also observed. Our results indicate that for
sampling perch fry during both day and night and for sampling ruffe and pikeperch fry,
especially during the day, a trawl net with a 1 m* mouth is not sufficiently efficient and the
density of these fry species is significantly under estimated with such small nets. The fry body

lengths sampled by different sized trawl nets did not differ significantly.

Paper V - The influence of the trawl mouth opening size and net colour on catch
efficiency during sampling of early stages of perch (Perca fluviatilis) and pikeperch

(Sander lucioperca) in the bathypelagic layer of a canyon-shaped reservoir



Juza, T., Cech, M., Kubecka, J., Vasek, M., Peterka, J., Kratochvil, M., Frouzova, J., Maténa,
J. 2011. The influence of the trawl mouth opening size and net colour on catch efficiency
during sampling of early stages of perch (Perca fluviatilis) and pikeperch (Sander lucioperca)

in bathypelagic layer of canyon-shaped reservoir. Fisheries Research, submitted.

The efficiency of different sized (0.5x2, 1x2, 2x2, 4x2 m) and coloured (black, white)
ichthyoplankton trawl nets was investigated during daytime in the bathypelagic layer of the
Rimov Reservoir (Czech Republic) in late May 2008. Perch (Perca fluviatilis) and pikeperch
(Sander lucioperca) were almost the only fry species in this layer. We did not find any
significant differences between the densities of either species when black and white nets were
compared. The same results were revealed from comparisons of different sized nets. No
differences in body lengths were observed between the trawls compared. Our results indicate
that during sampling with an ichthyoplankton trawl net, both perch and pikeperch fry are

quite passive, without any avoidance behaviour in the bathypelagic layer.

General discussion, conclusions and perspectives

In most reservoirs cyprinids dominated pelagic fry community and typically fry densities
were relatively low (several individuals per 100 m’ of water maximally). Between cascade
and non-cascade reservoirs different pattern in fry spatial distribution was observed. In non-
cascade reservoirs, the highest fry density was in tributary area, which is in agreement with
common fish distribution in this type of reservoir (Fernardo & Holc¢ik, 1991, Vasek et al.,
2004, Prchalova et al., 2008), whereas in cascade reservoirs tributaries are strongly influenced
by cold, oxygen-poor water from the reservoir upper in the cascade, so these parts are usually
very poor on fish. This is supported by hydroacoustic assessment conducted by Drastik et al.
(2008). On vertical profile we did not observe any differences between non-cascade and
cascade reservoirs. Most of fry occupied surface open waters, where they found suitable
temperature, oxygen and food conditions.

Fry density and species composition in canyon-shaped Rimov Reservoir differed strongly
between years and we did not find any correlation between fry recruitment and biotic and
abiotic factors, which can potentially influence fish reproduction and survival of fry. Instead

of these factors, diurnal horizontal fry migrations (Bohl, 1980, Gliwicz & Jachner, 1992) in



combination with the morphology (change in littoral/open water ratio) of the reservoir in
different parts along longitudinal profile can be the main reason of non-uniform fry
distribution. The same trend described above was recorded on longitudinal reservoir profile
for non-cascade reservoirs with highest fry density in tributary zone. Considering vertical
pattern of distribution, the majority of fry were located above the thermocline in surface water
stratum as has also been observed for adult fish in other stratified lakes and reservoirs (Vasek
et al., 2004, Jarvalt et al., 2005, Kahl & Radke, 2006). Spatial distribution of two dominant
families of fry was different in the reservoir. Cyprinids preferred tributary area and surface
water stratum, whereas percids dominated in middle part of the reservoir and in deeper
stratum sampled between 3-6m.

Higher fry density should be expected using larger trawl, because for actively escaping
fish is much easier to escape the trawl with smaller mouth opening (Mous et al., 2002).
Because larger fish are better able to avoid the net (Wardle, 1993, Gartz et al., 1999), we also
assumed that in case of avoidance behavior, larger fish should be captured by larger trawl. We
did not observe any differences in efficiency and size distribution of different sized trawls for
any of dominant species during fingerlings sampling in late summer nights. According to
these results we concluded that night trawling for fingerlings seems to be quantitative.

At the turn of May and June in epipelagic (surface) layer, we observed no differences in
density between ichtyoplankton trawls of different sizes for cyprinids both during day and
night. Perch densities were significantly higher in the biggest trawl and were significantly
lower in the smallest trawl both during day and night. Early stages of perch fry are apparently
more active than early stages of cyprinid fry in epipelagic layer of the canyon-shaped
reservoir and perch densities in many studies can be underestimated by using ichtyoplankton
trawl with small mouth opening. No differences in efficiency were observed when white and
black ichtyoplankton trawls were compared in epipelagic layer so it does not matter, which
netting colour is used for ichthyoplankton sampling.

There were no significant differences between different sized trawls catches for
bathypelagic community of perch and pikeperch, which suggests low gear avoidance ability
of early fry stages in bathypelagic layer probably because of low temperature and extremely
low light intensity. As well as in epipelagic zone, we did not observe any significant
differences in efficiency of different coloured trawls in bathypelagic layer.

For any fry species no differences in length frequency distribution between trawls were

found during trawling for ichthyoplankton both in epipelagic and bathypelagic layers.



This PhD. thesis adresses issues which are fundamental for understanding the fish stocks
in reservoirs. We know that, with regard to the volume of pelagic zone, the pelagic fry
community is a very important component of the fry community of whole reservoir and that
we are able to sample this community with fry trawls. Thanks to the relatively small mouth
opening of these fixed-frame trawls it is possible to sample in relatively narrow and shallow
tributary areas to obtain data of fry distribution from all parts of reservoirs. We know that
especially during late summer we sample quantitatively without any apparent avoidance
behavior. In contrast, perch, which is very often the target pelagic fry species in lakes and
reservoirs (Coles, 1981; Treasurer, 1988; Urho, 1996; Cech et al., 2007) can be
underestimated significantly by using of ichtyoplankton trawl with small mouth opening in

epipelagic layer.

While this research fulfilled its objectives, a numbers of possible areas of future research
were identified.

A fundamental but very important issue addressed in this research is the variability of the
fry community species composition and density. It is surprising how variable was the species
composition of fry within the same reservoir in relatively stable population of adult fish (Riha
et al., 2009) and how the density of fry can vary from year to year (Jiza et al., 2009). We tried
to determine the unusually high fry density in 1999 and abnormally low fry density in 2000
by taking different biotic and abiotic factors into account but we were not able to explain the
reasons for these highly variable recruitment patterns.

Pelagic fry community has apparently some day-to-day variation, which is very important
to understand and using of data from even consecutive nights caused real problems in
comparing the catch of fry and ichthyoplankton trawls of different size (Jiza & Kubecka,
2007, Juza et al., 2010). This phenomenon should be investigated in the future by repetitive
trawling in the same locality during more nights.

Since the data collection for this Ph.D. thesis, pelagic fry communities of many more
reservoirs not only in the Czech Republic have been studied as very important limnological
parameter. These (according to our results) reliable data lead to tackling the question how
many fish would survive another important bottleneck during the juvenile stage, which is the
first winter. One step would be to compare late summer data with next year data sampled by
beach seine (Riha et al., 2008), gill nets (Prchalova et al., 2008) or eventually fry trawls (T.
Jaza, unpublished data.).



Our results indicate that the density and biomass of fingerlings in late summer was usually
relatively low. Data obtained by adult trawling in the same time in open water area of Czech
reservoirs found adult bream and bleak to be relatively abundant (M. Riha, unpublished data)
and it appears that fingerlings may play a more minor role as the factor shaping zooplankton
community than anticipated.

All late summer trawling in our studies was done during the night. We of course
attempted daytime trawling for fingerlings but we were much less successful. Future studies
should explore if low efficiency of the fry trawl during the day was caused by better
avoidance during the day (Buijse et al., 1992), by creating shoals during the day (Probst et al.,
2009), which can escape the trawl more efficiently than individuals or by the real absence of
the fry (especially cyprinids) during the day, which get into open water only at night (Gliwicz
& Jachner, 1992).

It is obvious that comparative studies of pelagic and littoral fry communities are needed to
provide information on fry species composition, density, length distribution and potential
migrations. According to our results it appears that typically pelagic species are fry of roach,
bream, bleak and pikeperch during the night but these data need direct comparison with data
on species composition and densities of littoral fry communities obtained by beach seining or

electofishing from more reservoirs.

It is evident from this short enumeration of perspective “questions”, which arose during
our open water sampling by fixed frame trawls that fish in our reservoirs still keep a lot of
secrets and there are still many challenges to disclose them. On the other hand our
understanding of fry pelagic communities will provide the basis for improved year-class
strength and survival analyses during many significant periods of life such as
ichthyoplankton, fingerlings and probably also yearlings. With regard to the general
uncertainty about the efficiency of different sampling methods especially in ichthyological
surveys of such large water bodies as reservoirs and lakes are (Kubecka et al., 2009), the
results of this work showing close to quantitative sampling by frame trawls are very
encouraging for filling the gap in knowledge in the ecology of open water fry and its

ecological significance.
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The offshore area of six Czech reservoirs was sampled by pelagic fry trawl (mouth size
3x3m) during late summer in 2003-2005 (mesh size 6,5mm in the mouth, 4mm in the cod
end). The net was towed behind the research vessel of speed 1m/s™". In Rimov, Zelivka, Vrané
and Slapy reservoirs cyprinids dominated in offshore area. The main species here were roach,
bream and bleak. In Lipno and Nyrsko reservoirs percids dominated in offshore area (Lipno-
pikeperch, Nyrsko-perch). In Rimov reservoir, density differs strongly between years 2003
and 2005. Trawling in offshore areas revealed that almost all 0+ fish were caught in the
surface stratum (0-3m depth). In reservoirs where percids and cyprinids occured together,
cyprinids dominated in 0-3m depth while percids usually prevailed in catches of 0+ fish from
3-6m depth. In ordinary canyon-shaped reservoir like Rimov and Zelivka the 0+ fish
abundance decreased from the upstream end toward the dam, so the biggest abundance was in
tributary area. In cascade reservoirs like Slapy and Vrané, the offshore area in tributary is
almost without fish. The peak of abundance is more downstream and from this place, the

trend is similiar to non-cascade reservoirs.

Volna voda $esti nadrzi v Ceské republice byla vzorkovana pelagickymi plidkovymi traly
(velikost vstupniho otvoru 3x3m) v priibéhu léta v letech 2003-2005 (velikost ok tralu byla
6mm v Usti a 4mm v koncové &asti). Sit’ byla vleGena za lodi rychlosti 1m/s”'. Ve volné vodé
nadrzi Rimov, Zelivka, Vrané a Slapy dominovaly kaprovité druhy ryb. Hlavnimi druhy zde

byly plotice, cejn a ouklej. Na nadrzich Lipno a Nyrsko dominovaly ve volné vodé



okounovité druhy ryb (Lipno-candat, Nyrsko-okoun). Na nadrzi Rimov se dosazené denzity
pludku vyrazné 1iSily mezi roky 2003 a 2005. Téméf vSechny tohoro¢ni ryby byly loveny

v hladinové vrstvé volné vody (0-3m). Na nadrzich kde se okounovité a kaprovité ryby
vyskytovaly soucasné dominovaly kaprovité ryby ve vrsvé 0-3m, zatimco okounovité ryby
obvykle dominovaly v hloubce 3-6m. V b&znych kanionovitych nadrzich jako Rimov a
Zelivka klesala podetnost tohoroénich ryb od p¥itoku smérem ke hrazi, takze nejvétsi byla
zaznamenana v pritokovych Castech nadrzi. V kaskadovych nadrzich jako Slapy a Vrané byla
volna voda ptitokovych ¢asti nadrzi prakticky bez ryb. Maximum pocetnosti bylo o néco nize

po proudu a od tohoto mista byl trend podobny nekaskddovym nadrzim.

Tomas Jiza is the first author of the manuscript. The share of his work is 90% approximately.
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Avoidance reactions of young-of-the-year fish assemblages were investigated in the offshore
zone of three reservoirs in the Czech Republic during late summer. Pikeperch (Stizostedion
lucioperca) strongly dominated in the Lipno Reservoir in 2003, bream (4bramis brama) and
bleak (4lburnus alburnus) were the most abundant species in the Slapy Reservoir in 2004 and
roach (Rutilus rutilus) and bleak dominated in the Zelivka Reservoir in 2004 and 2005.
Densities of fry ranged between 1.09 ind./100m” in the Lipno Reservoir and 2.95 ind./100m’
in the Slapy Reservoir. In each reservoir, three trawl nets of different widths (dimensions
1.5mx3m, 3mx3m, 6mx3m) were used in the pelagic area at night. For each trawl the
estimated fish density was determined as the catch per 100 m® of water and was compared
between all three trawls. The fish length frequency distribution was also compared between
all the trawls. Day catches were much lower compared with those taken at night. Adult fish
showed very clear avoidance of fry trawls. At night, no statistically significant differences in
estimated fry density, obtained by these trawls, were observed in any locality for any fish
species, nor in the length distribution of important species between trawls. According to these
results, the avoidance reactions of fry in the late summer (August, September), at night, are

unimportant. At this time of year, nighttime pelagic trawling appears to be an effective



method for quantitative fry sampling. We recommend the 3mx3m trawl for quantitative night
sampling of the fry community as a good compromise between assured efficiency and

relatively easy handling.

Unikové reakce plidkovych spoledenstev byly zkoumény v 16t& ve volné vodé i nadrzi

v Ceské republice. Candat obecny (Stizostedion lucioperca) dominoval na nadrzi Lipno v roce
2003, cejn velky (Abramis brama) a ouklej obecnd (Alburnus alburnus) dominovali na nadrzi
Slapy v roce 2004 a plotice obecna (Rutilus rutilus) a ouklej dominovaly na nadrzi Zelivka

v letech 2004 a 2005. Denzity plidku se pohybovaly v rozmezi 1.09 ind./100m’ na Lipné& a
2.95 ind./100m’ na Slapech. Ve volné vodé kazdé nadrze byly v noci pouZity riizné §iroké
traly (rozméry 1.5mx3m, 3mx3m, 6mx3m). Pro kazdy tral byla spoc¢itana dosazena denzita
pladku jako ulovek na 100 m® vody a nasledn& byla porovnana mezi viemi tiemi traly. Také
velikostni slozeni pliidku bylo porovnano mezi v§emi traly. Denni Glovky byly mnohem nizsi
ve srovnani s no¢nimi. Dospélé ryby vykazovaly jasnou tinikovou reakci pied plidkovym
tralem. V noci nebyly zaznamendany statisticky pritkazné rozdily v dosazené denzité riizné
velkych tralti na zadné lokalité pro zadny druh a ani velikostni slozeni dominantnich druht
pladku se mezi jednotlivymi traly neliSilo. Vzhledem k témto vysledkliim se zdaji byt inikové
reakce pladku v 1été€ (srpen, zaii) v noci malo vyznamné. V této ¢asti roku se no¢ni plidkové
tralovani jevi jako zcela kvantitativni metoda a doporuc¢ujeme proto 3mx3m trawl pro
kvantitativni no¢ni vzorkovani plidkovych spolecenstev jakozto dobry kompromis mezi

zarucenou ucinnosti a relativné snadnou manipulact.

Tomas Jiza is the first author of the manuscript. The share of his work is 90% approximately.
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The community of pelagic fish fry present during late summer was studied in the canyon-
shaped and eutrophic Rimov Reservoir, Czech Republic, using nighttime trawling over seven
years. Cyprinid fish dominated in the open water area throughout the period investigated. The
highest mean density of fry in the surface water layer was observed in 1999 (15 ind 100 m™),
the lowest in 2000 (0.1 ind 100 m™). A pronounced spatial gradient in the distribution of fry
was observed in the reservoir in all years, with the highest densities in the upstream area and
the lowest densities near the dam. Occurrence of cyprinids was highest in the upper area,
while percid fry were distributed more regularly throughout the horizontal gradient from the
lower to upper areas of the reservoir. Vertically, the cyprinids were confined almost entirely
to the near-surface water layer, whereas the percids dominated in the deeper strata (3-6 m
depth) in all years investigated. Catches in the deepest layer sampled (between 6 and 9

meters) were only sporadic. No significant correlations between fry density and biotic or



abiotic factors were observed during the seven years investigated, neither for the dominant
fish species pooled together nor for separate fish species. The observed spatial gradients of fry
density, both horizontal and vertical, are similar to spatial gradients of older fish. The
longitudinal gradient of fry density seems to be a result of reservoir morphology (a gradient of

the relative volume of the littoral) rather than other limiting biotic or abiotic factors.

Pelagické pltidkové spoledenstvo bylo studovano v 1été v kationovité eutrofni nadrzi Rimov,
Ceska republika, za pouZiti no¢niho tralovani v pribéhu sedmi let. Plidek kaprovitych druht
ryb dominoval ve volné vod¢ v celém sledovaném obdobi. Nejvyssi prumérna denzita pladku
v hladinové vrstvé byla zaznamenana v roce 1999 (15 ks./100 m>), nejnizsi v roce 2000 (0.1
ks./100 m™). Zfejmy prostorovy gradient v distribuci plidku byl zaznamenan ve viech

hréze. Vyskyt kaprovitych druhii pltidku byl nejvyssi v pfitokové ¢asti nadrze, zatimco pladek
okounovitych druhi byl pfitomen pravidelnéji na podélném profilu nadrze. Na hloubkovém
profilu se plidek kaprovitych druhii ryb vyskytoval témét vyhradné v hladinové vrstve,
zatimco pluadek okounovitych druhti ryb dominoval v hloubkové vrstvé 3-6 m ve vSech
sledovanych letech. Ulovky v nejhlubsi sledované vrstvé (mezi 6 a 9 m) byly pouze ojedinglé.
V pribéhu sedmi let sledovani nebyly pozorovany priikkazné zavislosti mezi denzitou pladku a
biotickymi nebo abiotickymi faktory at’ uz pro v§echny druhy dohromady nebo jednotlivé.
Pozorované prostorové gradienty denzit pliadku jak na podélném tak hloubkovém profilu
nadrze jsou shodné s prostorovymi gradienty starSich ryb. Podélny gradient denzity pliidku se
zda byt vysledkem morfologie nadrze (gradient relativnich objemi litoralu) spise nez jinych

limitujicich abiotickych a biotickych faktort.

Tomas Jiza is the first author of the manuscript. The share of his work is 90% approximately.
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The efficiency of different sized (0.5m x 2m, Im x 2m, 2m x 2m, 4m X 2m) and coloured
(black, white) ichthyoplankton trawl nets and the densities of fry between day and night were
investigated in the surface stratum of the Rimov Reservoir (Czech Republic) during two
surveys in mid-May and early June 2007. In mid-May, perch (Perca fluviatilis) was the most
abundant fry species in the open water, whereas cyprinids (Cyprinidae) dominated two weeks
later. Minor fry species in the trawl catches were pikeperch (Sander lucioperca) and ruffe
(Gymnocephalus cernua) in both surveys. The comparison of fry densities during day and
night revealed significantly higher day densities for the dominant perch and cypridids,
whereas for pikeperch and ruffe significantly higher densities were observed during the night.
No significant differences in efficiency and body lengths of the fry sampled were found for
any taxa when black and white trawl nets were compared. Comparison of the efficiencies of

different sized trawl nets revealed different patterns for the dominant perch and cyprinids



during both day and night. For perch, the lowest efficiency was observed for the smallest
trawl, whereas the greatest efficiency was observed for the largest trawl net. The efficiencies
were significantly different between trawls during day and night only for perch. For cyprinids,
the efficiencies of different sized trawl nets were insignificantly different during both day and
night. For pikeperch and ruffe similar trends in efficiency of different sized trawl nets were
revealed. The lowest efficiency was reached with the smallest trawl but during the day a
significant decline in efficiency of the largest trawl was also observed. Our results indicate
that for sampling perch fry during both day and night and for sampling ruffe and pikeperch
fry, especially during the day, a trawl net with a 1 m* mouth is not sufficiently efficient. The
density of these fry species is significantly under estimated with such small nets. The fry body

lengths sampled by different sized trawl nets did not differ significantly.

Utinnosti riizné velkych (0.5m x 2m, Im x 2m, 2m x 2m, 4m x 2m) ichtyoplanktonnich tralt
a ichtyoplanktonnich tralli s riznou barvou sit'oviny (Cernd, bild) a denzity ichtyoplanktonu

v priibéhu dne a noci byly sledovany v hladinové vrstvé nadrze Rimov (Ceska republika)

v polovin¢ kvétna a na zacatku cervna 2007. V poloving kvétna byl nejhojnéj$Sim druhem ve
volné vod¢€ nadrze okoun fi¢ni (Perca fluviatilis), zatimco plidek kaprovitych druht ryb
(Cyprinidae) dominoval o dva tydny pozd¢ji. Méné hojnymi druhy v pribéhu obou prizkumii
byl plidek candata (Sander lucioperca) a jezdika (Gymnocephalus cernua). Pti porovnani
denzit plidku mezi dnem a noci byly zaznamendny prikazné vyssi denni denzity pladku
dominantniho okouna a kaprovitych druhti ryb, zatimco vyssi denzity plidku candata a
jezdika byly zaznamenany v pribéhu noci. Pro zadny druh pelagického pladku nebyly
zaznamenany statisticky prikazné rozdily v Gi€¢innosti ani ve velikostnim slozeni mezi cernym
a bilym ichtyoplanktonnim tralem. Porovnani uc¢innosti rizn¢ velkych trali ukézalo rozdily
pro plidek dominatniho okouna a kaprovitych ryb v pribéhu dne i noci. Nejnizsi denzita
okouna byla zaznamenana v nejmensim tralu, nejvétsi naopak v nejvétsim tralu. Uinnosti
mezi traly byly béhem dne a noci prikazné odlisné pouze pro okouna. V ptipadé¢ plidku
kaprovitych ryb nebyly G¢innosti dosazené rizné velkymi traly prikazné odlisné v prabehu
dne a noci. Pro plidek candata a jezdika byly zaznamenany podobné trendy v G¢innosti razné
velkych trall. Nejniz$i Gi€innost byla zaznamenana pro nejmensi tral, ale v pribéhu dne byl
zaznamenan vyrazny pokles u¢innosti nejvétsiho tralu. Nase vysledky naznacuji, ze pro
vzorkovani plidku okouna v pritbé¢hu dne a noci a pro vzorkovani pladku jezdika a candata

predeviim ve dne neni tral o velikosti vstupniho otvoru 1m?” dostate¢né uéinny. Denzita



plidku téchto druhii je pii vzorkovani takto malymi traly vyrazné¢ podhodnocena. Velikost

pludku se mezi rizné velkymi traly pritkazné nelisila.

Tomas Jiza is the first author of the manuscript. The share of his work is 80% approximately.
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The efficiency of different sized (0.5x2, 1x2, 2x2, 4x2 m) and coloured (black, white)
ichthyoplankton trawl nets was investigated during daytime in the bathypelagic layer of the
Rimov Reservoir (Czech Republic) in late May 2008. Perch (Perca fluviatilis) and pikeperch
(Sander lucioperca) were almost the only fry species in this layer. We did not find any
significant differences between the densities of either species when black and white nets were
compared. The same results were revealed from comparisons of different sized nets. No

differences in body lengths were observed between the trawls compared. Our results indicate



that during sampling with an ichthyoplankton trawl net, both perch and pikeperch fry are

quite passive, without any avoidance behaviour in the bathypelagic layer.

Uginnost razné velkych (0.5x2, 1x2, 2x2, 4x2 m) ichtyoplanktonnich tralt a
ichtyoplanktonnich tralii s riiznou barvou sitoviny byla testovana v priitbé¢hu dne

v bathypelagické vrstvé nadrze Rimov (Ceska republika) na konci kvétna 2008. Jedinymi
druhy plidku, které se v této vrstvé vyskytovaly, byl okoun ti¢ni (Perca fluviatilis) a candat
obecny (Sander lucioperca). Nezaznamenali jsme pritkazné rozdily v denzitach jednotlivych
druhti mezi ¢ernymi a bilymi traly. Stejné vysledky byly zaznamenany také pii porovnani
ucinnosti riizné velkych trali. Nebyly zaznamenany zadné rozdily ve velikostech téla pladku
mezi riznymi traly. Nase vysledky naznacuji, ze pti vzorkovani ichtyoplanktonnimi tralovymi
sitémi v bathypelagické vrstve je plidek okouna i candata spiSe pasivni bez ziejmych

unikovych reakci.
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