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Abstract. Fish migration is a complex and multifaceted phenomenon that plays a crucial role in shaping
aquatic ecosystems and supporting the livelihoods of millions of people worldwide. By understanding the
various types of fish migration and their ecological significance, scientists, policymakers, and resource
managers can develop effective strategies for conserving migratory fish populations, restoring habitat
connectivity, and promoting sustainable fisheries management. As human activities continue to exert
pressure on aquatic ecosystems, efforts to protect and preserve migratory fish species are essential for
maintaining the health and resilience of freshwater and marine environments. This paper delves into the
various types of fish migration, highlighting their significance in ecosystem dynamics, fisheries
management, and conservation efforts.
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Introduction. Fish migration is a remarkable phenomenon observed across aquatic
ecosystems worldwide. Migration entails the seasonal movement of fish populations
between different habitats for specific purposes such as breeding, feeding, or seeking
favorable environmental conditions. The diversity of fish migration patterns reflects a
range of ecological, physiological, and evolutionary adaptations. This paper delves into
the various types of fish migration, highlighting their significance in ecosystem dynamics,
fisheries management, and conservation efforts.

Anadromous migration. Anadromous fish species undertake migrations between
freshwater and marine environments for spawning. These fish are born in freshwater
habitats, migrate to the ocean to grow and mature, and return to freshwater rivers and
streams to reproduce (Myers 1949). Examples of anadromous fish include: the Atlantic
salmon - Salmo salar Linnaeus, 1758, the rainbow trout - Oncorhynchus mykiss
(Walbaum, 1792), the American shad - Alosa sapidissima (Wilson, 1811), The Pontic shad
- Alosa immaculata Bennett, 1835, and the beluga Huso huso (Linnaeus, 1758) (Figure
1). Anadromous migrations are often energetically demanding and involve navigating
complex river systems and overcoming barriers such as dams and pollution (Ionescu &
Petrescu-Mag 2022). The return of anadromous fish to their natal streams for spawning
plays a vital role in nutrient cycling and ecosystem productivity.

The beluga sturgeon (H. huso) migration is a remarkable journey of endurance
and survival, undertaken by one of the largest freshwater fish species on Earth. These
ancient giants, with their elongated bodies and distinctive appearance, navigate the
world's great rivers with unwavering determination each year. Driven by instinctual cues,
beluga sturgeons embark on a perilous upstream odyssey to reach their ancestral
spawning grounds. Facing formidable obstacles such as strong currents, natural barriers,
and human-made impediments, these majestic fish traverse hundreds or even thousands
of kilometers, crossing international borders and navigating through multiple river
systems (Hont et al 2019). Upon reaching their spawning grounds, beluga sturgeons
engage in elaborate courtship rituals before releasing their eggs and ensuring their
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dispersal over a wide area. However, the journey of beluga sturgeon migration is fraught
with challenges. Overfishing, habitat destruction, pollution, and illegal poaching for their
valuable roe threaten the long-term survival of these iconic fish (Ionescu 2020).
Conservation efforts, including habitat restoration, fishing regulation, and the
establishment of protected areas, are crucial for safeguarding beluga sturgeon
populations and preserving their critical role in freshwater ecosystems. The story of
beluga sturgeon migration serves as a poignant reminder of the resilience, adaptability,
and interconnectedness of life in our planet's rivers and lakes, underscoring the
importance of collective action in ensuring the continued survival of these ancient giants
for generations to come.

Figure 1. The beluga Huso huso (Linnaeu, 1758), an anadromous fish species
(photo credit: Tudor Ionescu).

Catadromous migration. In contrast to anadromous species, catadromous fish migrate
from freshwater habitats to the ocean to spawn. They spend most of their lives in
freshwater rivers and lakes before migrating to coastal or marine environments for
reproduction (Myers 1949). Examples of catadromous fish include: the European eel -
Anguilla anguilla (Linnaeus, 1758) and the flathead grey mullet - Mugil cephalus
Linnaeus, 1758 (Figure 2). Catadromous migrations are less well understood than
anadromous migrations but are thought to serve similar ecological functions in nutrient
transport and energy transfer between ecosystems.

Figure 2. The flathead grey mullet, Mugil cephalus Linnaeus, 1758 (Arrabida National
Park, Portugal) a catadromous fish species (photo: Diego Delso, wikipedia.org).

The migration of the European eel (A. anguilla) is a fascinating and complex journey that
spans thousands of kilometers across oceans and continents. Born in the Sargasso Sea,
tiny eel larvae embark on an incredible transatlantic voyage, drifting on ocean currents
for several years until they reach the freshwater rivers and estuaries of Europe. Here,
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they undergo a remarkable metamorphosis, transforming from transparent larvae into
pigmented glass eels. As they continue their migration inland, these glass eels face
numerous obstacles, including dams, pollution, and habitat degradation (Piper et al
2020). Despite these challenges, eels display remarkable resilience, using their keen
sense of smell and navigation abilities to overcome barriers and reach their ancestral
spawning grounds. Once mature, adult eels undertake the arduous journey back to the
Sargasso Sea to spawn, completing the cycle of life. However, the migration of European
eels is under threat due to factors such as overfishing and habitat loss. Conservation
efforts, including the regulation of eel fisheries, habitat restoration, and international
cooperation, are essential for protecting this iconic species and preserving its migratory
routes for future generations (Podda et al 2021). The story of the European eel migration
serves as a poignant reminder of the interconnectedness of global ecosystems and the
importance of collective action in safeguarding the natural world.

Potamodromous migration. Potamodromous fish undertake migrations within
freshwater river systems, often moving between different habitats to fulfill specific life
cycle requirements. These migrations may include movements between spawning,
nursery, feeding, and overwintering areas within riverine environments (Myers 1949).
Potamodromous migrations are common among many freshwater fish species, including:
the common dace - Leuciscus leuciscus (Linnaeus, 1758) (Figure 3), and many cyprinid
species (Sanz-Ronda et al 2021). The timing and extent of potamodromous migrations
vary depending on factors such as water temperature, flow rates, and resource
availability (Alo et al 2021).

Figure 3. Specimen of common dace Leuciscus leuciscus (Linnaeus, 1758) of 16 cm
(potamodromous species), caught in the Lipetsk oblast, Russia (photo by Alexander

Suvorov, Wikipedia.org).

The migration of the common dace (L. leuciscus) is a vital component of freshwater
ecosystems, showcasing the species' remarkable adaptation to seasonal changes and
their role in maintaining ecosystem health. Common dace typically inhabits rivers and
streams across Europe and parts of Asia, where they undertake seasonal movements
driven by factors such as temperature, water flow, and reproductive needs (Clough &
Beaumont 1998). During the warmer months, dace often gather in deeper pools and
slower-moving stretches of water, where they feed on aquatic insects, crustaceans, and
plant matter. As temperatures drop and winter approaches, common dace migrate
downstream to seek refuge in deeper, warmer waters, where they can conserve energy
and survive harsh environmental conditions. Additionally, common dace may migrate
upstream to spawn in the spring, seeking out shallow, gravel-bottomed areas where
females deposit their eggs and males release sperm to fertilize them. This reproductive
migration plays a crucial role in maintaining healthy fish populations and ensuring the
survival of the species. However, the migration of common dace is increasingly
threatened by human activities such as habitat destruction, pollution, and the
construction of dams and other barriers.
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Oceanodromous migration. Oceanodromous fish undertake migrations entirely within
marine environments, moving between different oceanic regions for feeding, breeding, or
overwintering (Myers 1949). These migrations may span vast distances and involve
navigating ocean currents, temperature gradients, and seasonal changes in productivity.
Oceanodromous migrations are characteristic of pelagic fish species such as: skipjack
tuna - Katsuwonus pelamis (Linnaeus, 1758) (Figure 4), swordfish - Xiphias gladius
Linnaeus, 1758, black marlin - Istiompax indica (Cuvier, 1832), and most species of
sharks. Some species undertake extensive transoceanic migrations (Orlov et al 2020),
while others exhibit more localized movements within coastal or offshore areas.

Figure 4. Katsuwonus pelamis (Linnaeus, 1758), an oceanodromous fish species (source:
Hermawan et al 2023).

The migration of skipjack tuna (K. pelamis) is a remarkable journey that spans vast
expanses of ocean, showcasing the species' adaptability and the interconnectedness of
marine ecosystems. Skipjack tuna, known for their streamlined bodies and distinctive
striping, are highly migratory fish found in tropical and subtropical waters worldwide.
Their migrations are driven by a combination of factors, including temperature, food
availability, and reproductive needs (Kiyofuji et al 2019). During the warmer months,
skipjack tunas often travel long distances in search of food, following the movements of
schools of smaller fish and other prey. These migrations can take them across entire
ocean basins, from the Pacific to the Atlantic and Indian Oceans. As temperatures change
and food sources become scarce, skipjack tuna may undertake seasonal movements to
more favorable feeding grounds, sometimes congregating in large schools near the
ocean's surface. Additionally, skipjack tunas are known to undertake extensive migrations
for spawning purposes. They often gather in specific areas, such as offshore banks or
seamounts, where they release their eggs and sperm into the water column. These
spawning migrations are crucial for maintaining healthy skipjack tuna populations and
ensuring the survival of the species. However, skipjack tuna migrations are increasingly
threatened by overfishing and habitat destruction. Industrial fishing fleets target skipjack
tuna for their valuable meat, which is widely used in canned tuna products and sushi.
Conservation efforts aimed at sustainable fishing practices, habitat protection, and the
establishment of marine protected areas are essential for preserving skipjack tuna
populations and maintaining the health of ocean ecosystems.

Diadromous migration. Diadromous fish exhibit a combination of freshwater and
marine migrations at different life stages. This category includes both anadromous and
catadromous species, as well as species that migrate between freshwater and estuarine
habitats (Myers 1949). Diadromous migrations are highly diverse and occur in a wide
range of fish taxa, including salmons, eels, lampreys, and herrings. Diadromous fish play
important roles in ecosystem functioning, nutrient cycling, and the economies of coastal
and freshwater communities (Verhelst et al 2021).
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Conclusions. Fish migration is a complex and multifaceted phenomenon that plays a
crucial role in shaping aquatic ecosystems and supporting the livelihoods of millions of
people worldwide. By understanding the various types of fish migration and their
ecological significance, scientists, policymakers, and resource managers can develop
effective strategies for conserving migratory fish populations, restoring habitat
connectivity, and promoting sustainable fisheries management. As human activities
continue to exert pressure on aquatic ecosystems, efforts to protect and preserve
migratory fish species are essential for maintaining the health and resilience of
freshwater and marine environments.

Conflict of interest. The authors declare that there is no conflict of interest.
References

Alo D., Lacy S. N., Castillo A., Samaniego H. A., Marquet P. A., 2021 The macroecology of
fish migration. Global Ecology and Biogeography 30(1):99-116.

Clough S., Beaumont W. R., 1998 Use of miniature radio-transmitters to track the
movements of dace, Leuciscus leuciscus (L.) in the River Frome, Dorset. In:
Advances in invertebrates and fish telemetry. Proceedings of the Second Conference
on Fish Telemetry in Europe, held in La Rochelle, France, 5-9 April 1997, pp. 89-97.

Hermawan M., Rahaditya I. W. G. A. W., Nugraha E., Kusumo T. E., Basith A., Yusrizal,
Samsi, Murtiyoso B., Purwanto Y., 2023 Distribution of sea surface temperature and
its effect on the Katsuwonus pelamis caught by pole and liner in the Savu Sea,
Indonesia. AACL Bioflux 16(5):2648-2659.

Hont S., Paraschiv M., Iani M. 1., Taflan E., Holostenco D. N., Oprea D., Oprea L., 2019
Detailed analysis of beluga sturgeon (Huso huso) and stellate sturgeon (Acipenser
stellatus) migration in the Lower Danube River. Turkish Journal of Zoology 43(5):
457-464.

Ionescu T. I.,, 2020 Future of Danube sturgeons: international station for Danube
sturgeons conservation and migratory fish research (conceptual note). ABAH Bioflux
12(1):26-42.

Ionescu T. 1., Petrescu-Mag I. V., 2022 Solutions and proposals for wild fish populations
conservation and recovery, in Romanian fishery. ABAH Bioflux 14(2):81-95.

Kiyofuji H., Aoki Y., Kinoshita J., Okamoto S., Masujima M., Matsumoto T., et al, 2019
Northward migration dynamics of skipjack tuna (Katsuwonus pelamis) associated
with the lower thermal limit in the western Pacific Ocean. Progress in Oceanography
175:55-67.

Myers G. S., 1949 Usage of anadromous, catadromous and allied terms for migratory
fishes. Copeia 1949(2):89-97.

Orlov A. M., Rabazanov N. I., Nikiforov A. I., 2020 Transoceanic migrations of fishlike
animals and fish: norm or exclusion? Journal of Ichthyology 60(2):242-262.

Piper A. T., Rosewarne P. J., Wright R. M., Kemp P. S., 2020 Using ‘trap and transport’ to
facilitate seaward migration of landlocked European eel (Anguilla anguilla) from
lakes and reservoirs. Fisheries Research 228:105567.

Podda C., Palmas F., Pusceddu A., Sabatini A., 2021 Hard times for catadromous fish: the
case of the European eel (Anguilla anguilla, L. 1758). Advances in Oceanography
and Limnology 12(2):47-64.

Sanz-Ronda F. J., Fuentes-Pérez J. F., Garcia-Vega A., Bravo-Cordoba F. J., 2021 Fishways
as downstream routes in small hydropower plants: experiences with a
potamodromous cyprinid. Water 13(8):1041.

Verhelst P.,, Reubens J., Buysse D., Goethals P., Van Wichelen J., Moens T., 2021 Toward a
roadmap for diadromous fish conservation: the Big Five considerations. Frontiers in
Ecology and the Environment 19(7):396-403.

*** https://en.wikipedia.org/wiki/Flathead_grey_mullet

*** https://en.wikipedia.org/wiki/Common_dace

ABAH Bioflux, 2023, Volume 15, Issue 2.
http://www.abah.bioflux.com.ro/ 73



Received: 22 August 2023. Accepted: 23 September 2023. Published online: 15 October 2023.

Author:

Ioan Valentin Petrescu-Mag, University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Faculty of
Agriculture, Department of Environmental Engineering and Protection, 3-5 Calea Manastur Street, 400372 Cluj-
Napoca, Romania, e-mail: zoobiomag2004@yahoo.com

Claudiu Gavriloaie, SC Bioflux SRL Cluj-Napoca, 54 Ceahlau Street, 400488 Cluj-Napoca, Romania, e-mail:
claudiugavriloaie@gmail.com

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source
are credited.

How to cite this article:

Petrescu-Mag I. V., Gavriloaie C., 2023 Navigating the depths: exploring the fascinating types of fish migration.
ABAH Bioflux 15(2):69-74.

ABAH Bioflux, 2023, Volume 15, Issue 2.
http://www.abah.bioflux.com.ro/ 74



