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The aim of this research is to analyse the trends of the total artisanal fish
catch in the Croatian section of the Sava River. All 17 years of the study
(2004-2020) showed a negative trend that became highly statistically
significant (p<0.01) in the last eight years. In addition to the total catch,
the catch per unit effort (CPUE) also decreased significantly (p<0.05)
throughout the study. The reasons for these negative trends are discussed,
including a possible decline in artisanal interest, higher fishing pressure
from anglers from the Croatian side and both groups of fishermen from
the river bank of Bosnia and Herzegovina, as well as negative influence
of the polluted waters of the large Bosnian river Bosna, which prior to
flowing into the lower section of the Sava River, passes through urban
and industrial cities. It is suggested to activate the old idea of a common
fisheries management body that would include both groups of fishermen
(anglers and artisanal fishermen), government representatives and
scientists from both countries.
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INTRODUCTION

Freshwater commercial fisheries are still a very important
source of food at the world level, providing food for nearly
a billion people, and are important in the livelihoods of
millions of households worldwide. However, there are
very big differences in their importance in different areas
of the world. In most of Africa, Southeast Asia and Latin
America, it is a significant source of food and income,
particularly for small-scale artisanal fishermen in rural
populations in those low-income countries with extensive
freshwater resources (Lynch, 2020).

On the other hand, its importance has been declining in
Europe, North America and Australia for several decades.
In Europe, after a slow expansion from the 1950s to
the 1980s, catches have steadily declined over the past
decades, more so in the north and west than in eastern
countries (Treer et al., 1999; Sipponen, 2010; Cowx, 2015).
The Sava River is the longest Croatian river with the largest
catchment area and is part of the Danube catchment
area (Hrvatske vode, 2017). The upper part of the river is
entirely located in Croatia where only recreational angling
is allowed. In the lower part of the river, which flows along
the border with Bosnia and Herzegovina, both angling and
commercial (i.e. artisanal) fisheries are allowed in both
countries.

Human-driven changes to aquatic environments threaten
small-scale fisheries. It is reflected even in scientific
publications. Smith et al. (2021) analyzed 302 publications
in ecology journals and found that inland fisheries were
understudied. Therefore, the aim of this research is to
analyse trends in the total artisanal catch in the Croatian
section of the Sava River.

MATERIAL AND METHODS

The official data was obtained by the competent
Directorate of fisheries of the Croatian Ministry of
Agriculture on the basis of annual artisanal reports (MP,
2004; 2005; 2006; 2007; 2008; 2009; 2010; 2011; 2012;
2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020). Despite
any potential limitations, this data is fundamental to
supporting the sustainable management of freshwater
fisheries and may be useful in defining catch trends (e.g.
Fitzgerald, 2018; Group Author, 2020; Schubert, 2022).
For all data, the correlation between the average annual
catch size and CPUE with the respective year was
determined. Catch per unit effort (CPUE) relates to the
average annual catch of active fishermen who reported
catch. Statistical analysis was calculated using IBM SPSS
Statistics ver.19.0.

RESULTS AND DISCUSSION

The total artisanal fish catches in the Croatian section
of the Sava River showed the usual oscillations in all 17
years of the study (Treer and Kubatov, 2017). However,

even they expressed a slow negative trend (slope of the
regression line b =-121.044 kg year). This negative trend
became statistically highly significant (p<0.01) during the
last eight years (Fig. 1), so the catch in 2020 became only
about a quarter of that in 2013 and 2014. This can be a
consequence of a combination of different reasons.
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Fig 1. Total fish catch (kg) of artisanal fishermen in the Croatian
section of the River Sava from 2013 to 2020 (R*=0.942; p<0.01)

Since 2014, when 17 artisanal fishermen were active, this
number dropped to just seven out of eighteen who have
licenses in 2020. This decline in interest is in correlation
with similar trends in many other European countries
(Wedekind, 2001; Rad, 2012; Cowx, 2015). Nevertheless,
fishing pressure in this part of the river is high. In Vukovar-
Sirmium County, participation in the total angler catch
exceeds participation in the number of anglers compared
to the entire Croatian Sava catchment (Piria et al., 2020).
Furthermore, in this section of the Sava River, from its right
bank, commercial and recreational fishermen from Bosnia
and Herzegovina also catch fish. The additional indicator
of high fishing pressure is the fact that the significantly
(p<0.05) smallest specimens and the smallest quantities
of the four most important fish species are caught in the
same county, compared to other counties at the Sava
River (Treer, 2021; 2022). Khan (2016) demonstrated that
the Indus River in Pakistan is threatened by discharges of
untreated industrial and municipal effluents which have
led to the collapse of artisanal fisheries. Canales-Gomez
et al. (2022) reported the same for Mexico. Similarly, the
additional negative influence could be the polluted waters
of the large Bosnian river Bosna which, prior to flowing
into the lower section of the Sava River, passes through
urban and industrial cities (Tousova et al., 2019).

In addition to total catch, catch per unit effort (CPUE) also
decreased significantly (p<0.05) throughout seventeen
years of research, with only one better year in 2008
(Fig. 2). Studying CPUE is essential to understanding
the processes of exploited population dynamics and to
manage heterogeneously distributed resources and uses
(Leopold et al., 2014).

This is important for both commercial and recreational
fisheries, as demonstrated by Skov et al. (2017) who
analyzed this parameter over 62 years in a Danish Esrom
Lake.
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Fig 2. Total CPUE (kg) of artisanal fishermen in the Croatian
section of the River Sava from 2004 to 2020 (R?>=0.312; p<0.05)

The decline in total catch and CPUE in the Croatian section
of the Sava River is a clear sign of the decline of artisanal
fisheries. Nevertheless, as these fisheries occur along
the border river with Bosnia and Herzegovina, in order
to provide successful management, it would be useful to
activate an old idea of a common body that includes both
groups of fishermen, government officials and scientists
(Treer et al., 1999). There are many successful examples
such as the Minho River between Spain and Portugal
(Antunes, 2016), Lake Geneva between France and
Switzerland (Treer, 2003) and shared natural resources in
line with EU environmental and biodiversity conservation
objectives between Albania, North Macedonia and
Montenegro (Pietrock, 2019).

SMANJENJE PROFESIONALNOG RIBOLOVA U
HRVATSKOM DUELU RUEKE SAVE

SAZETAK

Cilj ovoga rada je analizirati trendove u ukupnom ulovu
gospodarskih ribara na hrvatskom dijelu rijeke Save. Kroz
17 godina istrazivanja (2004-2020) ukupni ulov je pokazao
negativni trend, koji je postao statisticki znacajan (p<0,01)
kroz posljednjih osam godina. Osim ukupnog ulova, i ulov
po jedinici napora (CPUE) je znacajno opadao (p<0,05)
kroz cijelo istrazivano razdoblje. Razlozi za ove negativne
trendove su raspravljeni, ukljucujuéi mogudi pad interesa
komercijalnih ribara, vedi ribolovni pritisak hrvatskih
ribica i obje skupine ribara s bosanskohercegovacke obale,
kao i utjecaj onecis¢enih voda rijeke Bosne, Predlaze se
aktiviranje stare ideje o uspostavi zajednickog tijela za
upravljanje ribolovom iz obje zemlje, koje bi ukljucivalo
obje skupine ribara (ribica i komercijalnih), predstavnike
upravnih tijela, te znanstvenike.

Kljucne rijeci: slatke vode, gospodarski ribari, CPUE,
ukupni ulov

REFERENCES

Antunes, C., Cobo, F., Araujo, M. J. (2016): Iberian inland
fisheries. In: Craig J. F. (Ed.) Freshwater Fisheries
Ecology, Craig Consultancy, Dumfries, Scotland, UK,
268-282.

Canales-Gomez, E., Diaz-Gomez, R., Cervantes-Rios, J.,
Tellez-Lopez, J. (2022): Mapping and threats to cultural
ecosystem services from artisanal fisheries for regional
development in an anthropized sub-basin of western
Mexico. Eure-Revista Latinoamericana de Estudios
Urbano Regionales. 48, DOI: 10.7764/eure.48.143.10.

Cowsx, I. G. (2015): Characterisation of inland fisheries in
Europe. Fisheries Management and Ecology, 22, 78-87.

Fitzgerald, C. J., Delanty, K., Shephard, S. (2018): Inland
fish stock assessment: Applying data-poor methods
from marine systems. Fisheries Management and
Ecology, 25, 240-252.

Group Author (2020): Data collection systems and
methodologies for the inland fisheries of Europe. FAO
Fisheries and Aquaculture Technical Paper, 649, i-x,
1-166.

Hrvatske vode (2017): Sava —rijeka s najduljim vodotokom
u Hrvatskoj. (in Croatian. Available at: https://
www.voda.hr/hr/novosti/sava-rijeka-s-najduljim-
vodotokom-u-hrvatskoj

Khan M. N. (2016): Review of the Decline in Freshwater
Natural Resources and Future of Inland Fisheries
and Aquaculture: Threatened Livelihood and Food
Security in Indus Valley, Pakistan. Freshwater, Fish and
the Future: Proceedings of the Global Cross-Sectoral
Conference, 211-218.

Leopold, M., Guillemot, N., Rocklin, D., Chen, C. (2014).
A framework for mapping small-scale coastal fisheries
using fishers' knowledge. ICES Journal of Marine
Science, 71, 1781-1792.

Lynch, A. J., Bartley, D. M., Beard, Th., Douglas, J., Cowx,
I. G., Funge-Smith, S., Taylor, W. W. Cooke, S. J. (2020):
Examining progress towards achieving the Ten Steps of
the Rome Declaration on Responsible Inland Fisheries.
Fish and Fisheries, 21, 190-203.

MP (2004): Ulov g.r. Sava-Dunav 2004. (In Croatian. Catch
of artisanal fishermen Sava-Danube 2004. Croatian
Ministry of Agriculture)

MP (2005): Ulov g.r. Sava-Dunav 2005. (In Croatian. Catch
of artisanal fishermen Sava-Danube 2005. Croatian
Ministry of Agriculture)

MP (2006): Ulov g.r. Sava-Dunav 2006. (In Croatian. Catch
of artisanal fishermen Sava-Danube 2006. Croatian
Ministry of Agriculture)

MP (2007): Ulov g.r. Sava-Dunav 2007. (In Croatian. Catch
of artisanal fishermen Sava-Danube 2007. Croatian
Ministry of Agriculture)

MP (2008): Ulov g.r. Sava-Dunav 2008. (In Croatian. Catch
of artisanal fishermen Sava-Danube 2008. Croatian
Ministry of Agriculture)

© 2023 Author(s). This is an open access article licensed under the Creative Commons Attribution-NonCommercial-NoDerivs License 47

(http://creativecommons.org/licenses/by-nc-nd/3.0/)



Croatian Journal of Fisheries, 2023, 81, 45-48
T. Treer (2023): Artisanal fisheries on the Sava River

MP (2009): Ulov g.r. Sava-Dunav 2009. (In Croatian. Catch
of artisanal fishermen Sava-Danube 2009. Croatian
Ministry of Agriculture)

MP (2010): Popis mjesecnog ulova GR za 2010. (In
Croatian. List of monthly catch of artisanal fishermen
in 2010. Croatian Ministry of Agriculture)

MP (2011): Popis mjesecnog ulova GR za 2011. (In
Croatian. List of monthly catch of artisanal fishermen
in 2011. Croatian Ministry of Agriculture)

MP (2012): Popis mjesecnog ulova GR za 2012. (In
Croatian. List of monthly catch of artisanal fishermen
in 2012. Croatian Ministry of Agriculture)

MP (2013): Popis mjesecnog ulova GR za 2013. (In
Croatian. List of monthly catch of artisanal fishermen
in 2013. Croatian Ministry of Agriculture)

MP (2014): Popis mjesecnog ulova GR za 2014. (In
Croatian. List of monthly catch of artisanal fishermen
in 2014. Croatian Ministry of Agriculture)

MP (2015): Popis mjesecnog ulova GR za 2015. (In
Croatian. List of monthly catch of artisanal fishermen
in 2015. Croatian Ministry of Agriculture)

MP (2016): Popis mjesecnog ulova GR za 2016. (In
Croatian. List of monthly catch of artisanal fishermen
in 2016. Croatian Ministry of Agriculture)

MP (2017): Popis mjesecnog ulova GR za 2017. (In
Croatian. List of monthly catch of artisanal fishermen
in 2017. Croatian Ministry of Agriculture)

MP (2018): Popis mjesecnog ulova GR za 2018. (In
Croatian. List of monthly catch of artisanal fishermen
in 2018. Croatian Ministry of Agriculture)

MP (2019): Popis mjesecnog ulova GR za 2019. (In
Croatian. List of monthly catch of artisanal fishermen
in 2019. Croatian Ministry of Agriculture)

MP (2020): Popis mjesecnog ulova GR za 2020. (In
Croatian. List of monthly catch of artisanal fishermen
in 2020. Croatian Ministry of Agriculture)

Pietrock, M., Ritterbusch, D., Braemick, U., Peveling,
R. (2019): Fisheries management and fish stock
investigations at three large transboundary lakes of
the Balkans: Lakes Ohrid, Prespa and Shkoder - Part
1. Presentation of the Developmental Program 'CSBL'
Oesterreichs Fischerei, 72, 27-36.

Piria, M., Speli¢, 1., Matuli¢, D., Tomljanovi¢, T., Gavrilovi¢,
A., Radocaj, T. Treer, T. (2020): Zavrsno izvjesée o
provodenju programa pracenja stanja u slatkovodnom
ribarstvu u 2020. godini, Grupa B) Ribolovno podrucje
Sava. Narucitelj: Ministarstvo poljoprivrede, Izvrsitelj:
Sveuciliste u Zagrebu Agronomski fakultet, Zagreb, 115
p.

Rad, F, Rad, S. (2012): A Comparative Assessment
of Turkish Inland Fisheries and Aquaculture Using
Economic Sustainability Indicators. Turkish Journal of
Fisheries and Aquatic Sciences, 12, 349-361.

Schubert, A., Nyingi, W., Tuda, P.,, Aura, C. M., Obiero,
K., Manyala, J., Cowx, |. G., Vianna, G. M., Ansell, M.,
Meeuwig, J. ., Zeller, D. (2022): Reconstructing Kenya's
total freshwater fisheries catches: 1950-2017. Marine
and Freshwater Research, 73, 57-70.

Sipponen, M., Mitchell, M., Vanberg, J. (2010): Does
a property rights regime affect the outcome of
European inland commercial fisheries? Knowledge
and Management of Aquatic Ecosystems. 399, DOI:
10.1051/kmae/2010032.

Skov Ch., Jansen, T., Arlinghaus, R. (2017): 62 vyears
of population dynamics of European perch (Perca
fluviatilis) in a mesotrophic lake tracked using angler
diaries: The role of commercial fishing, predation and
temperature. Fisheries Research, 195, 71-79

Smith, H., Lozano, A. G., Baker, D., Blondin, H., Hamilton,
1., Choi, J., Basurto, X., Silliman, B. (2021): Ecology and
the science of small-scale fisheries: A synthetic review
of research effort for the Anthropocene. Biological
Conservation, 254, DOI: 10.1016/j.biocon.2020.108895

Sukop I., Spurny P., Turansky R. (1994): Food Biology of the
Fishes in the Dyje River Under Waterworks at Nove-
Mlyny. Zivocisna Vyroba, 39: 77-83.

Tousova, Z., Vrana, B., Smutna, M., Novak, J., Klucarova,
V., Grabic, R., Slobodnik, J., Giesy, J. P., Hilscherova,
K. (2019): Analytical and bioanalytical assessments
of organic micropollutants in the Bosna River using a
combination of passive sampling, bioassays and multi-
residue analysis. Science of the Total Environment,
650, 1599-1612.

Treer T., Safner R., Anici¢ I., Kolak A. (1999): Ribolovno
gospodarenje Podunavljem. Ribarstvo 57 (4): 171-179.

Treer T. (2003): Ribarsko gospodarenje Zenevskim
jezerom. Ribarstvo, 61: 75-82.

TreerT., Kubatov l. (2017): The co-existence of recreational
and artisanal fisheries in the central parts of the
Danube and Sava rivers. Croatian Journal of Fisheries,
75:116-127.

Treer, T. (2021): The average weight of fish caught by
anglers at the Croatian section of the Sava river
catchment. Croatian Journal of Fisheries, 79, 71-74.

Treer T. (2022): Trends in Total Anglers' Catch at the
Croatian Section of the Sava River Catchment. Croatian
Journal of Fisheries, 80, 97-101.

Wedekind, H., Hilge, V., Steffens, W. (2001): Present status,
and social and economic significance of inland fisheries
in Germany. Fisheries Management and Ecology, 8,
405-414.

48 © 2023 Author(s). This is an open access article licensed under the Creative Commons Attribution-NonCommercial-NoDerivs License

(http://creativecommons.org/licenses/by-nc-nd/3.0/)



