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Abstract — The Eurasian perch Perca fluviatilis is an important fish species in both commercial and
recreational fisheries. However, there is concern that perch populations in Central Europe are decreasing.
This study aimed to assess the effects of environmental factors and management on recreational perch
catches. Data from individual angling logbooks collected by the Czech Fishing Union on 229 fishing
grounds during the period 2005-2016 were used in this study. In total, almost 60000 perch weighing
17500 kg were recorded. During the study period, total perch catches decreased by 60%, catch per fishing
visit decreased by 70%, average body weight of caught perch increased by 18%, and percentage of fishing
grounds with perch catches decreased by 13%. The results indicated that the decreasing catches were due to
increasing fishing pressure. Further, fishing grounds with higher fishing visit rates had higher catches in
general but lower catch per fishing visit. Larger and more productive rivers also showed higher catches. In
contrast, the intensity of fish stocking did not affect catches. In conclusion, perch populations in Central
Europe are likely under high fishing pressure, and the pressure is further increasing.
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1 Introduction

The European perch (Perca fluviatilis) is a common fish
species in most of Europe and a valuable fish species in both
commercial and recreational fisheries (Nilsson et al., 2004;
Psuty, 2010). Although perch is a predatory species, it is
usually not given as much management attention as other
predatory fish species like pike Esox lucius, catfish Silurus
glanis, or pikeperch Sander lucioperca. These species usually
have closed seasons and minimum legal angling sizes, and are
overall more valuable to anglers than perch (Linhart et al.,
2002; Humpl et al., 2009; Jankovsky et al., 2011; Boukal et al.,
2012). Perch used to be an abundant species in Europe and
Asia, especially in larger and slow flowing rivers (Kubecka,
1992). Perch is often used as a bait fish for other predator
fishes, and it is therefore frequently killed and taken by anglers
at smaller sizes and in significant numbers (own observation).
The fact that perch is sometimes not considered as a typical
predatory fish has a significant effect on the behavior of anglers
towards this species —anglers sometimes think that perch does
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not need as much protection and conservation as other
piscivorous fish species (Czech Fishing Union, unpubl. data).
Fisheries managers and owners of fishing clubs usually share
the same opinion (Heermann et al., 2013).

Previous studies have shown that recreational fishing can
have a significantly negative impact on inland freshwater
ecosystems and freshwater fish populations (Cooke and Cowx,
2004). The combination of changes in agricultural practices,
suboptimal management of water resources, and increased
fishing pressure have had a negative effect on populations of
many freshwater fish species (Kearney, 2002; Coleman et al.,
2004; Cooke and Cowx, 2004; Lewin et al., 2006; Dubois et al.,
2008). Anglers, fisheries managers, and environmentalists have
recently pointed out that populations of perch in the Czech
Republic might be decreasing, similar to perch populations
elsewhere in Central Europe (Watson, 2008; Tockner et al.,
2009). Especially Czech anglers are complaining that perch used
to be more abundant in the wild and that there are fewer rivers
where perch can be reliably observed and caught (own
observation). Perch used to be one of the most abundant fish
species in inland freshwater ecosystems in Europe (Kubecka,
1992, 1993). Anglers in the Czech Republic regularly indicate
that perch catches are becoming more difficult to obtain;
however, strong and reliable statistical evidence of this statement
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has been missing so far. There are some studies on catches of
perch in the scientific literature (Dubois et al., 2008; Heermann
et al., 2013; Skov et al., 2017). However, there is no study that
describes recreational catches of perch on a larger number of
fishing grounds over a longer period of time. Angling for perchis
gaining popularity, and similar studies are therefore becoming
increasingly important (Psuty, 2010).

This study aimed to assess the number of perch caught by
recreational anglers on a large number of fishing grounds (229)
over more than a decade (12 years). The goal was to examine
time trends in catch, yield, size of caught fish, proportion of
perch in overall catches and yield, and the percentage of fishing
grounds with and without perch catches. We hypothesized that
the observations of anglers and fisheries managers were correct
and all these indicators have been decreasing over time.
Another goal was to explain the variability in perch catches
using the most important environmental and management
factors as explanatory variables (fishing effort, ecosystem
productivity, eutrophication, fish stocking, temperature, and
surface area of the fishing ground).

2 Materials and Methods
2.1 Study area

This study was carried out in the regions of Prague (50°N,
14.5°E) and Central Bohemia (49.5°-50.5°N, 13.5°-15.5°E),
Czech Republic, Central Europe (Fig. 1). Together, these
regions cover an area of 11 500 km”. The region of Prague has
mostly an urban character, while Central Bohemia is mostly
agricultural. The study area is dominated by the rivers Elbe and
Vltava. Both rivers belong to the upper Elbe River Basin. All
rivers in the study area belong to the North Sea Drainage area.
The studied fishing grounds are situated in lowlands with an
altitude of 200—-600 m above sea level. Fishing grounds were
defined as stream and river stretches where recreational fishing
can be legally conducted.

Waters in the study areas are mostly mesotrophic and
eutrophic with a biomass of 150-300 kg of fish per ha (Lyach
and Cech, 2018a, b). The study area includes salmonid streams
(dominated by salmonids) and non-salmonid rivers (dominated
by cyprinids or percids). Studied rivers and streams are mostly
at their carrying capacity due to natural fish reproduction and
intensive fish stocking (Vostradovsky et al., 1995). The
majority of rivers in the study area have natural reproducing
perch populations (Kubecka, 1992). Eurasian perch is a native
fish species in central European waters.

2.2 Recreational fishing in the Czech Republic

Recreational fishing in the whole Czech Republic is
organized by the Czech Fishing Union (the main authority for
recreational fishing in the country). For a detailed description
of recreational fishing in the Czech Republic, see Lyach and
Cech (2018a, b).

2.3 Angling rules for perch

There was no minimum/maximum legal angling size or
closed season during the study period 2005-2016. The bag
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Fig. 1. Map of the study area with highlighted regions Central
Bohemia (in black; 49.5°-50.5°N, 13.5°-15.5°E) and Prague (in
grey; 50°N, 14.5°E). Data were collected on 229 fishing grounds in
the two regions during the period 2005-2016.

limit for perch was set to 7kg of fish per angler per day.
Anglers are obliged to measure caught fish to the nearest cm.
The weight of caught fish is estimated afterwards from the
measured body length (TL, total length), using length-weight
tables that were provided by the Czech Fishing Union. The
length-weight tables are based on data from catches of many
(> 1000 individuals) fish in the study area. Since 2017, the
closed season for perch is from 1 January to 15 June. Since
2019, the minimum legal angling size for perch is 15cm TL.

In the study area, recreational anglers can only fish from the
bank with a fishing rod, while no boats or fishing nets are allowed.

2.4 Data sources

Data from annual angling summaries from 229 inland
freshwater fishing grounds for 2005-2016 were used for this
study. The data originated from angling logbooks, collected from
individual anglers. These data included the total catch (number
of fish) and yield (kg) of all anglers at all fishing grounds in the
study area. For each fishing ground and year, the basic data set
consisted of overall catches and yield (all species combined),
average catch and yield per visit (all species combined),
proportion of perch in the catch and yield, and median weight
(kg) of caught perch. In addition, the percentage of fishing
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grounds with catch of perch in a given year was available. The
selected fishing grounds covered an area of 116 km?. These data
were originally collected by the Czech Fishing Union and later
processed by the authors of this study.

For each fishing ground, the basic environmental and
management variables were the annual number and biomass of
stocked fish, the surface area of the fishing ground, annual
ecosystem productivity, annual mean eutrophication and
temperature, and the total annual number of fishing visits.
Data on temperature, productivity, and eutrophication were
provided by the Czech Hydrometeorological Institute (portal.
chmi.cz).

2.5 Statistical analyses

Kruskal-Wallis tests were used to test differences
between fishing grounds in total catch and yield per year
and per visit, proportion of perch in catch and yield and mean
weight of perch. Interannual variations and differences
between fishing grounds were modelled using generalized
linear mixed effect models (GLMMs) with continuous fixed
effects year, temperature, eutrophication, ecosystem produc-
tivity, number of stocked fish, biomass of stocked fish, and
surface area of the fishing ground, and fishing ground as
random effect. All fishing grounds were analyzed for total
catch and yield, catch and yield per visit, and the proportion
of fishing grounds with catches of perch. Only fishing
grounds with actual fish catches (any species) were used in
the analysis of the proportion of perch in overall catches and
yield, while only fishing grounds with perch catches were
used in the analysis of mean weight of caught perch. The
number and biomass of stocked fish was averaged over the
years 0-3 years prior to the catch year, to estimate the effects
of fish stocking. Averaging over this short time period was
chosen because perch had no limit in minimum or maximum
angling size, perch has a relatively short lifespan, and stocked
fish usually display high mortality.

Continuous non-negative metrics (catch, yield, catch and
yield per visit) were modelled using Gamma distributions
with log link-functions while binomial regression with logit
link-function was used for proportional data (proportion in
catch). An alpha test level of p=0.05 was used for all the
statistical tests, and all statistical tests were two-tailed. A
Bonferroni correction was applied when multiple groups were
compared.

The statistical program R (R 386 3.4.1., R Development Core
Team 2017) was used for statistical modelling and testing, while
figures were drawn in MS Excel. GLMMs were fitted using the R
package glmm. The function /mer in the package Ime4 (version
0.999375-42; Bates et al., 2011) were used to calculate R-squared
values (Nakagawa and Schielzeth, 2013; Jaeger et al., 2017).

3 Results

3.1 Data summary

During the period 2005-2016, recreational anglers visited
the studied 229 fishing grounds 4816 810times, catching
2420 689 fish with a total weight of 4757.48 tons. During the
same time period, recreational anglers caught 58 483 perch
with a total weight of 17531 kg (Tab. 1).

Table 1. Summary of fishing effort by recreational fishers on 225
fishing grounds in the study area. Mean number of fishing visits per
fishing ground, total number of fishing visits on all fishing grounds,
and total catch (numbers) and yield (kg) for all species on the studied
fishing grounds.

Year Mean no. Total no. Total Total
visits visits catch yield
2005 1171 468 159 229567 422678
2006 1155 464 666 221456 412536
2007 1145 481062 218752 412589
2008 1259 492 168 202 658 402578
2009 1346 499 648 205478 401256
2010 1396 498 555 199 634 399514
2011 1288 501923 195248 396 524
2012 1361 503783 192369 394257
2013 1364 509513 191 854 390200
2014 1498 512413 188352 388524
2015 1505 521859 188742 365214
2016 1510 523061 186579 371 606

3.2 Overall catch and yield

Overall catch and yield of perch summed across fishing
grounds decreased between 2005 and 2016 (Fig. 2a and b).
Perch catches decreased by 60% (from 40 to 13 fish per fishing
ground and year on average); similarly for yield (from 11.4 to
4.5 kg per fishing ground and year on average). Simultaneous-
ly, catch and yield per fishing visit also decreased (Fig. 2¢ and
d). Perch catch per visit decreased by 70% (from 0.1 to
0.003 perch per fishing visit on average) as did yield (from
0.003 to 0.0009 kg per fishing visit on average). In contrast, the
proportion of perch in both catch and yield was stable over
time (Fig. 3a and b). This is partially due to total catch and
yield of all fish species decreasing during the same period (Tab.
2, Fig. 3c and d).

The GLMMs showed that decreasing catch and yield over
time could be partially explained by an increasing number of
fishing visits (Tab. 3). Increased fishing pressure resulted in
lower catch and yield. However, eutrophication of freshwater
ecosystems and temperature did not significantly affect catch
and yield of perch (Tab. 3).

3.3 Size of caught fish

The average body weight of caught perch was quite high
with 0.36kg and was increasing over time (Fig. 4a). The
average weight of caught perch increased by 18% (60 g) from
0.32kg in 2005 to 0.38 kg in 2016. The model with a linear
time trend explained 14% of the increase in average body
weight. In contrast, eutrophication of freshwater ecosystems,
temperature, and number of fishing visits only explained 1% of
the changes in body weight of caught perch (Tab. 3).

3.4 Fishing grounds with perch catches

The number of fishing grounds with actual catches of perch
decreased by 13% between 2005 and 2016, from 70 to 57%
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Fig. 2. Annual catch and yield of perch per fishing ground (a, b) and mean catch and yield per fishing visit by fishing ground (c, d). Each dot

shows an observed value for one fishing ground.

(Fig. 4b). Anglers were catching perch on a smaller number of
fishing grounds every year (Kruskal-Wallis=25.04, DF =11,
p<0.001).

3.5 Variability among fishing grounds

Differences between fishing grounds in the four basic
metrics — catch, yield, catch per visit, and yield per visit—could
be explained by differences in surface area, number of fishing
visits, and ecosystem productivity. Larger fishing grounds with
higher productivity displayed higher catch and yield. Fishing
grounds with more fishing visits displayed lower catch and
yield and also lower catch and yield per fishing visit. All four
metrics were positively correlated with ecosystem productivi-
ty —more productive rivers displayed higher catch and yield (in
general and also per fishing visit; Tab. 4).

The difference in the proportion of perch in the overall
catch and yield of all fish was more complicated to explain.
Larger rivers displayed higher percentages of perch in the
overall catch and yield. However, ecosystem productivity
affected only catch of perch; yield was not affected by
ecosystem productivity. Catch and yield may potentially
respond differently to changes in productivity (Tab. 4).

Fish stocking did not affect catch or yield in perch. Fishing
grounds with intensive fish stocking did now show higher
catch or yield of perch when compared to fishing grounds
without fish stocking (Tab. 4).

Increasing size of caught perch could not be reliably
explained by any environmental or management factors
(Tab. 4).

4 Discussion

4.1 Decreasing catches

A 60% decrease in recreation perch catches was found
between 2005 and 2016 which was surprisingly steep. At the
same time, a decrease in catch has also been reported for most
other fish species in the study area (Lyach and Cech, 2018a).
This is most likely partly due to the popularity of the catch-
and-release fishing strategy (Cooke and Cowx, 20006;
Arlinghaus et al., 2007; Gaeta et al., 2013; Brownscombe
etal., 2017; Lyach and Cech, 2018a). It also somewhat follows
the decrease in populations of other fish species (IUCN, 2018).
Conversely, the quality and effectiveness of fishing gear has
been increasing, anglers have had better access to fishing
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Fig. 3. Proportion of perch in total (all species) recreational catches (a) and yield (b) by fishing ground. Total catch (c) and yield (d) of all fish

species.

Table 2. Results of best GLMM for annual catch and yield of all fish species during the period 2005-2016.

Dependent Intercept SD Mean 95% CI Var(RE) DF R? Explanatory  Slope SD (slope) p-value
variable (intercept)  value variable

Catch 106947 19190 1232 866.71-1597.6  2.53 2681 0.1 Time —52.58 9.54 <0.001
Yield 160076 36431 2224 1509.4-2938.6  4.39 2681 0.09 Time —78.53 18.12 <0.001

SD =standard deviation; CI=confidence interval; var(RE)=variance for random effect; DF =degrees of freedom. Statistically significant

results are in bold.

know-how, and the popularity of angling has been increasing
as well (Marta et al., 2001; Freire et al., 2012; Gupta et al.,
2015, Lyach and Cech, 2018a, b). These three factors should
have driven fish catches up, but this was not the case. Perch
populations are usually too robust to be significantly
influenced by stocking (Kubecka, 1992, 1993). The decreased
catch could also have been caused by higher timidity (fear of
being caught) of fish in populations that are under angling
pressure. Harkonen et al. (2016) reported that bolder and more
active perch get caught by anglers more often. However, given
the large decrease in perch catches, we believe that strong
population declines were the main driving factor.

There are several possible reasons for the decrease in perch
populations. Agricultural management has changed over time
(lower input of nutrients), losses of water in nature are higher
due to suboptimal management of agricultural fields and water
resources, fishing pressure has been increasing, anglers use
small perch as bait for other piscivores, anglers kill fecund
females during the spawning season, fisheries management
keeps stocking competitors of perch such as asp (predation)
and common carp (competition for food), the number of
piscivorous predators (cormorants, catfish) in large rivers is
increasing, water managers have removed spawning substrates
from larger rivers (fallen trees and dead wood), and artificial
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Fig. 4. Average body weight (a) of perch in catches of recreational anglers and percentage of fishing grounds with and without perch catches (b).

Table 4. Results of GLMM models for recreational annual catches of perch Perca fluviatilis on different fishing grounds.

Dependent Intercept ~ SD (intercept) DF  R? Explanatory Slope SD (slope) p—value
variable variable
Catch 24.34 5.18 228 0.11 No. of stocked fish 0.05 0.014 0.20
Surface area of fishery (ha) 0.53 0.25 0.03
Productivity 0.15 0.03 <0.001
No. fishing visits 0.05 0.03 0.01
Yield 16.80 1.17 228 0.09 Biomass of stocked fish 0.13 0.04 0.73
Surface area of fishery (ha) 0.16 0.07 0.03
Productivity 0.04 0.01 <0.001
No. fishing visits 0.014 0.009 0.01
Catch per visit 0.06 0.02 228 0.17 No. of stocked fish 0.00004 0.00003 0.21
Surface area of fishery (ha)  0.0005 0.0002 0.03
Productivity 0.00010 0.00002 <0.001
No. fishing visits —0.000005  0.000001 <0.001
Yield per visit 0.026 0.009 228 0.19 Biomass of stocked fish 0.00010 0.00004 0.71
Surface area of fishery (ha) 0.00015 0.00006 0.02
Productivity 0.000036 0.000007 0.01
No. fishing visits —0.000004  0.000001 <0.001
Proportion in total 0.057 0.012 228 0.07 No. of stocked fish 0.0000019  0.0000003  0.93
catch numbers
Surface area of fishery (ha)  0.0006 0.0002 <0.001
Productivity 0.000030 0.000018 0.04
No. fishing visits 0.000019 0.000002 0.36
Proportion in total yield 0.014 0.007 228 0.07 Biomass of stocked fish 0.00013 0.00002 0.53
Surface area of fishery (ha) 0.00010 0.00003 <0.001
Productivity 0.0000020  0.0000005  0.61
No. fishing visits 0.0000030  0.0000005  0.58
Average body weight 0.28 0.15 228 0.03 No. of stocked fish 0.000040 0.000009 0.63
Biomass of stocked fish 0.0048 0.0011 0.14
Surface area of fishery (ha)  0.0023 0.0013 0.08
Productivity 0.00006 0.00002 0.34
No. fishing visits —0.000012  0.000007 0.87

SD =standard deviation; DF =degrees of freedom. Statistically significant results are in bold.

manipulation of water levels exposes perch nests (Dubois
et al., 2008; Copp et al., 2009; Jankovsky et al., 2011; Musil
et al., 2011; Parris, 2011; Heermann et al., 2013; Johnston
et al., 2013; Salmi et al., 2015; Skov et al., 2017; Lyach and
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Cech, 2018a, b). The catch-and-release strategy causes some
amount of perch mortality as well, mostly because smaller
perch are vulnerable to deep hooking (Garner et al., 2016). The
real reason for population decreases in perch is most likely a
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combination of all factors listed above. The decrease in the
number of fishing grounds with catches of perch could
potentially mean that perch populations are withdrawing from
previously occupied areas. As Monk and Arlinghaus (2017)
reported from the lake Kleiner D6lInsee, movement and habitat
selection of perch is influenced by angling pressure. Haakana
and Huuskonen (2008) also found that perch populations
diminish in areas with strong fishing pressure. Inversely, by
studying perch populations along the Finnish coastal areas in
the Baltic Sea, Lehikoinen et al. (2017) reported increased
Catch per unit effort (CPUE) despite the increased numbers of
cormorants and anglers in the area. It is possible that very
robust marine perch populations are less vulnerable to fishing
pressure than smaller river perch populations. By studying
recreational catches of perch over the course of 50 years in lake
Geneva (Switzerland), Dubois et al. (2008) found that perch
populations declined in response to changes in trophic
parameters (mainly due to lower input of phosphorus).

Perch catches per fishing ground were found to be very
small. There are several possible explanations for this. Firstly,
anglers are mostly taking only larger perch individuals.
Secondly, anglers prefer taking other fish species (mainly
common carp, larger piscivores, salmonids). Lastly, since the
bag limit for all fish together in the study area is 7 kg per day,
there is often no room to take perch together with the preferred
large-sized fish.

4.2 Fish size and weight

Anglers caught increasingly larger perch every year. As
previous studies have shown, anglers continue to take larger
fish in general (Birkeland and Dayton, 2005). Catching fish for
food is not as popular as it used to be (Lyach and Cech, 2018a).
People prefer buying a filleted fish in the supermarket instead
of preparing a caught one, and preparing many small fish for a
meal is especially time-consuming. This creates pressure on
larger perch (which are often fecund females; Heermann et al.,
2013), and this could potentially negatively influence perch
populations (Birkeland and Dayton, 2005).

The average weight of caught perch was quite high
(0.36kg). There are three possible explanations for this.
Firstly, anglers often select larger perch and ignore smaller
perch. Secondly, water in the Vltava River (one of the two
largest rivers in the study area) is eutrophic and warm due to a
cascade of upstream dams and perch prefer warm eutrophic
waters (Kubecka, 1992, 1993). Lastly, the size of caught perch
is likely somewhat exaggerated in the angling logbooks.

4.3 Temporal changes

Both year and the number fishing visits seem to have been
the main factors that influenced overall perch catches. This
result suggests that a potential decrease in fishing pressure
could have a positive effect on perch catches. Since year was
also an important factor, the decreased catch was most likely
affected by other socio-economic factors that are difficult to
measure. For example, the increasing popularity of the catch-
and-release strategy in Central Europe could play a major role
(Lyach and Cech, 2018a, b). It is possible that high fishing
pressure has a negative effect on perch populations even when

anglers release caught perch back to the water. Field
experiments showed that catch-and-release mortality in perch
can be high (Garner et al., 2016). Steep economic growth of
countries in Central Europe could be also a factor, especially
since salaries in this geographical area grew by more than 20%
since the global economic crisis in 2007-2009 (Czech
Statistical Office, unpubl. data).

Eutrophication did not affect catches, probably because the
input of nutrients was stable over the course of time (Czech
Hydrometeorological Institute, unpubl. data). It is also possible
that fishing pressure on rivers in the study area was so high that
increased input of nutrients did not lead to increased spawning
or growth in perch. Higher temperatures should also positively
affect perch growth and reproduction (and therefore catches).
However, it is possible that high fishing pressure negates the
effect of the most important environmental factors.

4.4 Variability among fishing grounds

The fact that fishing grounds with high surface area and
high trophic levels displayed higher catches was not surprising.
Perch usually prefer large rivers or lakes with high trophic
levels and high temperatures (Kubecka, 1992, 1993). Perch is
often a dominant species making up 20-30% of total fish
biomass in dammed rivers (Kalous et al., 2017). This could
also explain why perch was more represented in catches on
larger fishing grounds. Similar to this study, previous studies
also found that higher catches were often linked to higher
fishing effort, especially when the fished population was
healthy (Stoeven, 2014). Fishing efficiency (catch per fishing
visit) decreased with increasing fishing pressure. This result
suggests that rivers in the study area were under high fishing
pressure. Previous studies confirmed that decreasing CPUE
potentially reflects underlying population decreases in fished
species (Ward et al., 2013). It was surprising that fish stocking
did not affect fish catches. The main goal of fish stocking is
usually to boost wild fish populations and to provide catches
for anglers. It is possible that perch populations are too robust
to be affected by fish stocking, mortality of stocked fish is too
high, or perch are stocked in too low numbers to significantly
boost wild populations.

4.5 Dataset limitations

Data from angling logbooks provided a large dataset.
However, angling logbooks have known limitations. Some fish
catches are usually missing, some fish are poorly measured and
incorrectly identified to species level, and some fishing rules are
misunderstood by anglers (Essig and Holliday, 1991; Pollock
et al.,, 1994; Cooke et al., 2000; Bray and Schramm, 2001;
Mosindy and Duffy, 2007; Lyach and Cech, 2017, 2018a, b).
Nonetheless, this dataset provided us with data from 230 locations
over 12 years, and therefore it remains one of the best options for
similar studies. Perch did not have a closed season or minimum
legal angling size over the course of studied years. We therefore
had information on perch catches of all sizes and throughout the
whole year (Czech Fishing Union, pers. comm.). As previous
studies suggested, data on angling catches provide scientists with a
very cost effective and cheap way to roughly monitor changes in
fish populations (Sztramko et al., 1991; Kerr, 1996; Gudbergson,
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2002; Jayasinghe et al., 2006; Mosindy and Duffy, 2007; Skov
etal.,2017). Inthe case of this particular dataset, the Czech Fishing
Union collects fisheries data for its own needs, and builds its
fisheries management strategy on this dataset (Lyach and Cech,
2017,2018a,b). That should somewhat ensure high quality of data
collection. This type of dataset has been previously used for
scientific purposes (Humpl et al., 2009; Jankovsky et al., 2011,
Boukal et al., 2012; Lyach and Cech, 2017, 2018a, b).

Statistics on catches of anglers can roughly show trends in
fish populations; however, these data should be interpreted
with caution. This dataset also shows other trends, mainly
changes in the popularity of the catch-and-release fishing
strategy, as well as changes in the preferences of anglers
(Humpl et al., 2009; Jankovsky et al., 2011; Boukal et al.,
2012; Lyach and Cech, 2017,2018a, b). Many authors, anglers,
and fisheries managers consider this data to be a proxy for
changes in fish populations (e.g. Mosindy and Duffy, 2007,
Jansen et al., 2013; Skov et al., 2017). In the particular case of
perch, the decrease in catches seems to follow a population
decrease.

4.6 Management implications

The results of this study showed that the combination of
angling data and experience/observations of anglers and
fisheries managers can provide scientists with a strong
informational background on changes in fish populations.
By studying angling records of perch in a large mesotrophic
lake, Skov et al. (2017) also concluded that fisheries data
provided useful information on changes in fish populations.

5 Conclusion

Perch catches were found to have been decreasing between
2005 and 2016. However, since the proportion of perch in the
overall fish catch was stable, the decrease in catch shows a
general decrease in catches in most fish species. It seems that
fishing pressure was the main driver. Since fishing pressure has
been further increasing in the study area, future perch
populations could potentially be significantly threatened by
recreational fishing. We suggest that future studies should
assess the effect of socio-economic trends (e.g. popularity of
the catch-and-release strategy) on perch catches.
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