Ph.D. study
Specialist in biological and
biologically-related fields

Topic: Population dynamics of fish in reservoirs

Supervisor —Prof. Jan Kubecka
Contact: jan.kubecka@hbu.cas.cz, + 420 604 344 267

Annotation

Population dynamics of fish in lakes and reservoirs has been studied for decades but is still
poorly understood. Recent advances in quantitative sampling promise the improvement
thanks to extensive standardized sampling programmes throughout the Europe. Within long-
termed monitoring of Czech reservoirs, several decades of quantitative fish data containing the
year class strength, survival, growth, and biomass of fish had been collected. New information
will come in connection with forthcoming surveys. Using these long-termed sampling
campaigns data, the candidate is assumed to create and run mathematical models of the
population dynamics of the most important species in model reservoirs. In further steps, the
outputs of the models will be confronted to extensive biotic and abiotic background datasets
in order to track the main drivers of population changes in fish populations. The topic requires
advanced mathematical and modelling skills and deep interest in fish biology and dynamics.
Bioenergetic modelling and thinking connected with population dynamics (like the estimation
of food consumption of different species) would be also desirable.

The main hypothesis

e (Quantitative matrix of fish survival and growth increments can be achieved from the
combination of Young-Of-the-Year fish sampling methods (fry seining and trawling) and
older fish sampling (multimesh gillnets).

e The size structure of the catches of European standard multimesh gillnets reflects well the
year class strength of fish.

e The first winter of life is an important bottleneck deciding the success of individual fish
species.

e Finite number of biotic and abiotic predictors determine the natural recruitment success
of important fish species.

Aim(s) of the Ph.D. thesis
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¢ To create fish abundance/survival/length matrix of cyprinid/percid fish using age readings
from otoliths/scales, catch-per-unit-of-effort (CPUE) and length-frequency distribution of
multimesh gillnets.
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¢ To find the connection between year class strength determined by Young-Of-the-Year fish
sampling methods and by the above analysis of multimesh gillnets catch.

e Using this relationship to determine the first winter survival of cyprinid/percid fish.
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* To establish the relationships between Young-Of-the-Year fish abundance and biotic and
abiotic predictors during spawning and early ontogeny.

Possible approaches to reach the aims / to verify the hypotheses

* Most fish data for the thesis are already collected and ready to use in databases. However,
the information for the current years of the running thesis will be collected in new surveys
(Kubecka et al. 2022) and the candidate will take active part in new data collection.

e Analysis of abundance/survival/length matrix will require multiple year analysis of fish
length frequency distributions and identification of individual year classes using age-length
keys. Both length frequency and age-length keys are available from IHB BC CAS database.
It should be possible to track every year class through its lifetime. See the examples at:

https://lipnosimulation.shinyapps.io/fish_dynamics simulation/

® Young-Of-the-Year fish community abundance is being determined by direct sampling
methods (fry seining and trawling) while multimesh gillnets provide only relative
abundance and biomass (CPUE/BPUE). The approach of Riha et al., 2023 can be used for
putting the two datasets together. This would facilitate tracking the survival over the first
winter and throughout the further ontogeny.

e Quantitative data of Young-Of-the-Year fish community available from IHB BC CAS database
should be correlated with biotic and abiotic predictors collected for Rimov and Lipno
reservoirs using common multiple factors regression approaches (GLM, GAMM, Bayesian
approaches etc. Tesfaye et al. 2024).
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https://lipnosimulation.shinyapps.io/fish_dynamics_simulation/

Activities

o Daily Ph.D. study in the discipline of Fishery or Protection of Aquatic Ecosystems

o Working on student’s own Ph.D. thesis topic (the list of available Ph.D. thesis topics and
the contact details of the supervisors are available below)

o Publishing manuscripts in Q1-Q3 journals

o Presenting results at international conferences and faculty seminars, completing
research internships abroad

o Teaching or assisting with courses, consulting or supervising bachelor’s or master’s
students

o Supervising summer school projects

o Other activities within the given research unit

Requirements on applicants:

o Successfully completed master’s degree study in environmental chemistry, toxicology,
ecology, biology, protection of environment, fishery, biology, agriculture, veterinary
medicine or related fields

e Admission into the Fishery Ph.D. study program or the Protection of Aquatic Ecosystems
Ph.D. study program at USB FFPW, full-time form of study

o General knowledge of biology, aquatic ecology and chemistry

o English language knowledge at the B1 level or higher

o User-level computer skills, particularly the MS Office suite (Word, Excel, PowerPoint,
Outlook)

o Communicativeness, responsibility, conscientiousness, organizational ability,
willingness to learn new things, stress resistance

We offer:

Nice working environment in new faculty facilities

Study and work in an international team

Opportunities for personal and professional development

Other benefits (5 weeks of paid leave, 4 days of sick leave, MS Office for private use)

Starting date: February 2025

Working hours: equivalent to a full-time workload (40 hours per week)

Duration of the position: 4 years (standard duration of the Ph.D. study program)
Net monthly income: from CZK 25,000 (depending on the study results)

Place of work: depending on the supervisor’s location

(Vodriany, Ceské Budéjovice, Nové Hrady)
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Get in contact with the supervisor listed under the selected topic. If you reach a mutual
agreement, complete the e-application to study. Applicants should submit e-
application to the Ph.D. study program at USB FFPW via e-mail at svesela@frov.jcu.cz by
December 1, 2025.
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More information at:
https://www.frov.jcu.cz/en/admissions/admission-procedures
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