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Abstract

A review of scientific studies on Albanian fish shows that there are 76 native freshwater species
and subspecies, including 20 that are endemic. According to the [IUCN National Red List, 38
species (50%) are in high-risk categories— Vulnerable (VU), Endangered (EN), and Critically
Endangered (CR). Among these, 14 species (70%) are endemic. There are also differences
between the IUCN National Red List and the IUCN Red List of European Freshwater Fishes in
how species are classified across five categories: Least Threatened (LT), Not Evaluated (NE),
Vulnerable (VU), Endangered (EN), and Critically Endangered (CR).
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1. Introduction

The history of ichthyological research in Albania, focused on identifying fish species in
freshwater ecosystems, is relatively long. Most information comes from faunal studies
that identified species and subspecies. In the early stages, research also included data
on the commercial importance and biology of fish, such as reproduction, feeding, and
distribution (Kola, 1942; Filipi, 1959). The study by Filipi (1959) on the ichthyofauna
of Lake Ohrid is a good example of this approach. Most studies have identified
species based on comparisons of physical traits (metric and meristic characteristics).
In some cases, however, detailed biometric analyses of numerical data were not
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used to support these identifications. Still, there are examples where such methods
were applied, such as studies on species of the genus Alburnoides in the Vjosa River
basin (Bogutskaya and Ahnelt, 2019). Since the early 2000s, genetic methods have
increasingly been included in taxonomic studies of Albanian fish (Sell and Spirkovski,
2004; Susnik et al., 2006; Snoj et al., 2009; and others). Taxonomic research in Albania
has also led to the publication of two important books (Poljakov et al., 1958; Rakaj
and Flloko, 1995). These works describe fish species found in freshwaters, lagoons,
and coastal areas, including their morphology, distribution, and biology. Over the
last 30 years, around 20 scientific studies by Albanian and international researchers
have contributed further to the taxonomy of freshwater fish. Taxonomic information
has also been included in studies related to fisheries, ecogeography, and human
environmental impacts.

Research on the conservation status of fish in Albania is still limited. There is little
data on marine fish species, while information on fish in lagoons and river deltas
mainly focuses on commercially important species such as the European eel and
mullets. More data are available for fish species in lakes and rivers, including studies
from neighboring regions. The aim of this paper is to summarize the native and
endemic fish species and subspecies found in Albanian freshwaters. It also provides
an overview of their conservation status, with a focus on identifying species that are
at high risk and need urgent protection.

2. Material and Methods

This paper summarizes published research in the field of ichthyology, carried out
mainly by Albanian authors, as well as by foreign researchers who have studied
fish in Albania and in transboundary waters. The focus is on native and endemic
fish species. Fish were classified taxonomically, and their habitats were identified
as lake species (lentic), river species (lotic), or species found in both environments.
The study is based on different types of sources, including 28 scientific articles, two
books on Albanian ichthyofauna, reports from international organizations such as
the European Union and International Union for Conservation of Nature, final study
reports, conservation guidelines, conference presentations, and other informative
publications. The main topics addressed in this paper are:

a) Taxonomy: Identification of fish species and subspecies in Albanian freshwaters,
including their scientific names and names in English and Albanian.

b) Spatial distribution: The habitats of each species are indicated using abbreviations
for different water bodies (e.g., O — Ohrid, S — Skadar, V — Vjosa). Species are also
classified by origin: native (n) or endemic (e), while introduced species (i) are
excluded. This distinction is important for understanding ecological relationships
and setting conservation priorities.

c) Conservation status: The conservation status of native and endemic freshwater
fish was evaluated using the IUCN Red Lists for Albania and Europe. According to
IUCN criteria, species are classified into categories such as Least Concern (LC), Near
Threatened (NT), Vulnerable (VU), Endangered (EN), and Critically Endangered

20



E-ISSN 2411-9725 Balkan Journal of Vol.12 No.1
ISSN 2410-759X Interdisciplinary Research May, 2026

(CR), as well as Extinct (EX), Regionally Extinct (RE), and Extinct in the Wild (EW).
Two additional categories are also used: Not Evaluated (NE) and Data Deficient (DD).
The results of these assessments are presented in tables and graphs.

3. Results

1. Taxonomy of native and endemic fish fauna in the freshwaters of Albania

The data presented in Table 1 and summarized in Figure 1 show the number of taxa
(species and subspecies) within each taxonomic family. Based on the reviewed studies,
especially scientific articles and research reports, a total of 13 taxonomic families
were identified, including 70 species and 6 subspecies. These subspecies belong to the
Salmo letnica complex (3), Salmo trutta complex (1), Rutilus ohridanus complex (1), and
Gobio gobio complex (1). Compared to earlier (“classical”) assessments of Albanian
freshwater fish, the number of identified taxa—particularly species—is higher.
It is not yet clear whether this increase is due to the discovery of new species, the
reclassification of subspecies as full species, or improvements in research methods,
including the use of genetic analyses alongside traditional morphological methods.
This issue will be discussed further in the results discussion.

The number of the native species (including the endemic species)
according to the respective families,which were identified in the
different categories of freshwaters in Albania
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Figure 1. Taxonomic families of the native freshwater ichthyofauna of Albania and
the number of species (including subspecies) in each family.

As expected, the largest number of taxa belongs to the Cyprinidae family, with
a total of 36 species and subspecies (Figure 1). The Salmonidae (trout) family
includes 11 species and subspecies. The Gobiidae family includes 8 species and one
subspecies (albanicus of Gobio gobio). Researchers have identified 5 species from the
Petromyzonidae family. The Cobitidae and Nemacheilidae families each include 3
species. The Acipenseridae and Alosidae families each have 2 species. Finally, the
families Anguillidae, Blenniidae, Valenciidae, Cyprinodontidae, and Gasterosteidae
are each represented by only one species in Albania’s freshwater fish fauna.
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2. The distribution of fish species in the freshwaters of Albania

All five species of the Petromyzonidae family were found only in rivers. In the Buna
River, three species were identified (L. fluviatilis, L. soljani, and P. marinus). The last
two species, along with E. stankokaramani, were also recorded in the Black Drin River.
The Vjosa River is another location where P. marinus has been found, while C. graecus
is limited to the Pavllo River in Albania. The two sturgeon species are mainly found in
the Buna River-Shkodra Lake system, according to most researchers. However, there
are also reports of A. naccarii in the Vjosa River. A similar distribution pattern appears
to apply to the two species of the genus Alosa. The distribution of the European eel
(Anguilla anguilla) is relatively well known, as it occurs in rivers, lagoons, and other
freshwater habitats across Albania.

Table 1/1. Native (including endemic) fish species in the different freshwater basins
of Albania.

Albanian (local)

Scientific (Lagj,u) name name English name | Lake | River
Mlmﬂaws 1758 Kavall lumi River lamprey | - B
Lampetrg soligni Tutman et al 2017 | - Soljani lamprey - BDB
Petronnizon marimys Linnaeus, 1758 | Kavall deti Sea lamprey - BDBWV
Eudontonnzon sh Aman Drip brook
Karaman, 1974 Kavall Drini lamprey - BD
Caspionnzon gragcys Renaud and Epirus brook
Economidis, 2010 Kavall pérroi lamprey - P
-I i -

Adriat.
Acipenser naccarii Bonaparte 1836 | Blin i bardh& sturgeon S B/

Europ sea
Agipenser shurio Linnaeus, 1758 Blin sturgeon 3 B
4losa fallx La Cepede, 1803 Kubel migratore | Twaileshad S | B
Alosa agoneg Scopoli 1786 Kubel ligenore Agong s -
Anguillid

sior

Anguilla anguiila Linnaeus, 1758 Naale Euron.eel P BD/V/S
Salmenidae

Balcan brook BD/V/NY
Salme farigides Karaman S_ 1937 Trofté Drini trout 3 B
Salme marmergius Cuvier, 1829 Trofté e mermerts Marble trout 3 BD/Va
Sglme gphelios Kotelat, 1097 Koran | Vergs Summer trot | O -
Salme. lemica balconicls
Karaman,S.. 192§ Koran i Stuggs Struga trout o]
Karama 5..1024 Koran tipik Ohrid trout O
Sglme, lemica lumi Boliakoy et
al., 1958 Koran Jumi Lumi trout O
Sqlme ofnidanys Steindachner, 1892 | Belushie Ohrid belyica | O
Salme peristericys Karaman, 5., 1938 | Trofta e Prespés Prespa trout P
Salme, mentenegring Montenegro
Karaman, 5.,1933 Trofta e Cemit trout 3 BD
Dumeril, 1858 Troft mali Mountain trout | - Sh
Salme abtusivogiis Heckel 1851 Trofté gojé:buté Softmouth rout - BD
Karaman,S.,1928 Barkgifra e Ohnit Ohrid spirlm Qs
Karaman §._1024 BakgifracPremss | Prepaspitin P |V
Albyaneides develll Bogniskaya et
al..2010 Barkpgjéra e Devollit | Devolli spirlin - vis
Alburmaides fomefmeqe Bomuskava | Barkgifra e Ot | Osumn spulin | - VIS
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Table 1/2
et al. 2010
| Aibumoides hipunciatus Bloch1782 | Barkgigra e pérroit | Spirlin - Shv
Alburmns scovgnzg Bonaparte, 1845 | Pllashica Ohrid bleak /s | VB/
| Alburnns, belvicg Karaman, 1924 Cironka Prespa bleak P -
Western Balcan
Barbus rebeli Koller 1926 - Mustaku barbsl os | -
| Barbuys prespensiz Karaman,S.,1924 | Mérena Briana B v
Barbus peloponmesiug Peloponsse
Ya.lmclmes 1842 - harbel _ Is
camics Botlik et 21,2002 | - Danube barbel | S BD
Luczabm bus qlbanicus Albanian
Steindachner, 1870 Millgnai barbel - v
Luclobarbus (Barbus) graecus
Steindachner, 1895 Nillona deti Skarouni - Sh
Karaman 81924 Skobusi Ohrid nase o BD
Chaondrosioma prespense
Karaman S 1924 Skobus buzak Prespa nase P -
Chondrosioma scodrense
Elvira, 1987 Niilg Skadar nase g B
Chondrostoma v,
Karaman 5. 1928 Niilg Vardari Vardar nase - v
Sy
Cyprinus cqrpio Linnasus, 1758 Erapi Common carp | P V/BBD
Pachvehilon picnm Heckel and
Kner 1858 SkortiZi Black roach 0 V/B
Phoxinus kasticus Bingn and De
Bonis. 2013 Grumg karsti Earst minnow | - B
Phoxinys {ymaireu] Schinz, 1840 | Pior.cigan ftalian Italian minow, | O -
| Pelgseus minutys Karaman 81924 | Grnunei 1 Ohrit, Ohridmmmew | OS5 | BD
Karaman 5.,1924 Grmgel 1 Prespés Prepa minow P 8
/ - - -
Stephanidis, 1939 Grmel 1 Viests Epiros minow. | - Pils
Rutilus (Leucos) glbys Maric, 2010 | Skort i bardhe White roach (0] B
Rutilus (Leucos) prespansis
Karaman §.,1024 Pliotica Yellow roach P -
Rurilus (Leucos) olwidanus
Karaman,S.,1924 Gurnecka Qhridroach | O/S | BD
- Butilus basac ohuidanys Maric. 1080 | Shyifza Albanian roach | § -
Seardiniug fnezevici Biangg and
Kottelat,2005 LloskaDrensa  Skadarmudd | SO -
Squaling plancens Zupancic et
al. 2010 Melysh Skadar chub | S BDEV
| Squalius prespensis Fowler 1977 | Klen Prespachub | P -
| Sgualivg cenhalus Linnaens 1758 Elsn European chub | § BD/V
| Squalius squalys Bonaparte, 1837 Klen italian Cavedang chub | O BD
Stephanidis, 1939 MElvsh 1 Pavilos Pamyotis chub | - P
JTelestes Montenegro
miontenegrinus, Vukovic, 1963 Skort me yizg riffle dace 5 B
Jelestes plevrobipunciatis Skott pémol Greek riffle - IsP
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Table 1/3
Stephanidis, 1939 dace
Cobitiz olridama Karaman, 8.,1928 | Mérenka gifmbace Spined lofa{:h /S BD/'V
Cobitis meridionali p i
Karaman 5.,1924 Merens e ggér loach P -
Sabaneiewia Balcan golden
Karaman §..1822 Merenka e arfg loach - BD/B
Skad
iz Karaman §.,1936 | Shkodre sudgeon 8 BME/S
Gobio glridanys Karaman 5.,1924 | Njgmustakor Ohri Ohrid gudgeon | O BD
Albanian
Gobio gobio glbanicus Oliva, 1961 | Nigmustakori gudgeon - Sh
Cnipawitschi i Moraga river
Kovacic and Sanda.2007 Burdullaku i voggl | goby - BBD
Corfuu dwarf
v, Burdullaku i Korfuzit | goby - P
Nimigehins (Pomaroschisiug Cansstrinis
canestrinii Ninni, 1883 . Burdullak Eanestrini | goby - CB
Nimmigebius mantenegrensis Miller Skadar lake
and Sanda, 2008 Burdullak Shkpdre | goby 5 B/BD/C
i WS
Risso, 1810 Burdullak 1 mermerté | Marbled goby | - BD
i Bgmags. Western.
Holly, 1929 - Greece goby P
- Nemacheilidae
Zeta stone
Barbatula zetensis Soric,2001  Tuféza e Zets loach - CB
Barbatula sty Qhrid stone
Steindachner, 1892 Tuféza e Qhrit loach 0 BD
Comemacheilus pindus Pindus stone
Economidis, 2005 Tuféza e Vioss loach - VISh/S/
Mediterranean
Valenciennes, 1821 Celiku killifish - BD/S/V
 Blenniidae i
salarionsis Moviaiilis Asso v del Rio Freshwater
1801 Barhurig Iumi blenny 5 BV/STs
Gasterosteidae
Three-apingd
| Gasterostens gymimys Cuvier, 1829 | Tri-gjilpgréza stickleback 5 BD/P/B
Valenciid
Falencia letowrneyi Sauvage, 1880 | Verdhosh harl Corfu toothearp | Bt Is

The eleven trout taxa (genus Salmo) included in this study can be divided into
three ecological groups based on habitat. The first group includes lake-dwelling
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(limnophilic) species, found in Lake Ohrid (S. letnica typicus, S. letnica lumi, S. letnica

balcanicus, S. aphelios, S. ohridanus) and in Lake Prespa (S. peristericus).

The second group includes river-dwelling (potamophilic) trout. The most widespread

species is S. farioides, found in the Black Drin, Buna, Mat, and Vjosa rivers, as well as

in smaller streams. Other river species have a more limited distribution: S. marmoratus

occurs only in the Black Drin and Valbona rivers, S. obtusirostris only in the Black Drin,

and S. trutta macrostigma in the Shkumbin River. The third group includes species that

live in both rivers and lakes. Only one species fits this category, S. montenegrinus.

In addition, the so-called “Cemi trout” has been found in the Cem and Black Drin

rivers, as well as in Lake Shkodra. Cyprinid fishes (family Cyprinidae) are the most

widespread and occur in all types of freshwater habitats. Unlike trout, they are less

specialized and can live in both rivers and lakes, although some differences in habitat

preference exist.

Some cyprinid species were found only in lakes:

e In Lakes Shkodra and Ohrid: A. ohridanus, B. rebeli, S. knezevici;

e In Lake Prespa: Ch. prespense, R. prespensis, Sq. prespensis, A. belvica;

e In Lake Ohrid only: Ph. lumaireul, R. ohridanus basac;

Other cyprinid species were found only in rivers:

e In the Vjosa River: A. devolli, A. fangfangae, Luciobarbus albanicus, Ch. Vardarense;

¢ In the Vjosa and Shkumbin rivers: A. bipunctatus;

e In the Shkumbin River: L. graecus;

e In the Buna River: Ph. Karsticus;

e In the Pavllo River and nearby Ionian streams: B. peloponnesius, P. thesproticus, Sq.
pamvoticus, T. pleurobipunctatus;

All other cyprinid species listed in Table 1 were found in both lakes and rivers.

4. Conservation status of the Albanian freshwater ichthyofauna according to IUCN
Red List

The National Red List of Albania shows important differences compared to the Red
List of European Freshwater Fishes when assessing the conservation status of native
fish species (Figures 2 and 3). This is expected because environmental conditions and
human impacts vary across regions, affecting fish populations differently in different
parts of Europe, including Albania. This pattern is also shown by the data in Table 2,
which were used to create Figures 2 and 3. The greatest similarity between the two
Red Lists is for species that were not evaluated or lacked sufficient data (NE and
DD). In Albania’s Red List, 18 species (23.68%) fall into these categories, while in the
European Red List, the number is 20 species (26.32%). The largest difference between
the two assessments is seen in the number and percentage of species classified as
Least Concern (LC).
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The diagram of the distribution of the values forthe number of freshwater fish species (nr) or
their frequencies (% )acording to the different status of conservation (According to Albanian
IUCN Red List of freshwater fishes)

—— Number of species (nr)
—s— Frequency (%)

Figura 2. Statistical data on the distribution of Albanian freshwater fish fauna
according to conservation status, evaluated using the IUCN Red List of Albanian
ichthyofauna

The diagram ofthe distribution of the values forthe number of freshwater fish species (nr) or
their frequencies (%) acording to the different status of conservation (In comparison with
European IUCN Red List of freshwater fishes)

—+— Number of species (nr)
—a— Frequency (%)

Figura 3. Statistical data on the distribution of Albanian freshwater fish fauna
according to conservation status, evaluated using the IUCN Red List of European
freshwater ichthyofauna

According to the Albanian Red List, 10 species (13.16%) are classified as Least Concern
(LC), while the European Red List classifies 33 species (43.42%) in this category.
Some species are considered less threatened at the European level but more at risk in
Albania. For example, Lampetra fluviatilis, Salmo marmoratus, Squalius prespensis, and
Aphanius fasciatus are listed as LC in Europe but as Endangered (EN) in Albania.
Similarly, seven species classified as Vulnerable (VU) in Albania are considered LC
in the European Red List. In contrast, two species (Luciobarbus graecus and Gobio
scadarensis) show the opposite pattern: they are classified as Endangered (EN) in
Europe but as Least Concern (LC) in Albania. Overall, differences between the two
assessments are clear across several risk categories. The biggest difference is in the
number of species considered at high risk (VU, EN, CR, and EX). According to the
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Albanian Red List, 39 species (51.32%) fall into these categories, compared to only 21
species (27.63%) in the European Red List. This shows that the national assessment
indicates a more critical conservation situation for freshwater fish in Albania than the
broader European assessment.

Table 2/1. The conservation status of the native freshwater Albanian ichthofauna
according to the IUCN Red List Categories (Albanian Red List and European Red
List for Freshwater Fishes)

Conservatio
Conservation n status
Native status (according | (according
(n)/Endemi  to Albanian Red to European
Scientific (latin) name c (€) List) Red List)
Petromvzonidae
Lampetra fluviatilis Lnnaeus 1758 n EN LC
Lampetra soffani Tutman et al. 2017 n DD NE
Peromzon marinus Linnaeus. 1758 n VU LC
Eudontomyzon stmbokaramani
Karaman, 1974 n VU LC
Eudontomyzon (Caspiony-on) graecis
Renand and Economidis, 2010 n CR NE
Acipenseridae
Acipenser naccarii Bonaparte,1 836 n CR CR
Acipenser sturfo Linnaeus, 1758 n EN CR
Alosidae
Alosa fallax La Cepede.1803 n VU NT
Alosa agone Scopoli,1786 e VU LC
Anguillidae
Anguilla anguilla Linnaeus, 1758 n CR CR
Salmonidae
Salng farioides Karaman S.,1957 n VU NE
Salme marmergtus Cuvier, 1829 n EN LC
Salmo aphelios Kotelat, 1997 e NE DD
Saimoe lemica balcamicus Karaman,5.,1928 e EN DD
Saime lemica hpicus Karama 5.,1924 5 VU DD
Salmo lemica lumi Poljakov etal. 1958 e CR DD
Salno ehridamus Steindachner 1892 e EN VU
Salno peristericys Karaman S, 1938 e CR EN
Saimo montenegrinus Karaman, 51933 n VU NE
Saimo putta macrostioma Dumenl, 1858 n EN NE
Salmo ebtusirostris Heckel 1851 n NE EN
Cyprinidae
Albwrnoides ohridanms Karaman 5., 1928 n NT VU
Albwrnoides prespensic Karaman, 5.,1924 e VU VU
Alburnoides develli Bogutskava et al. 2010 e EN NE
Alburnoides fomefngae Boouskava et
al. 2010 e NT NE
Albwrnoides binunctatus Bloch1782 n NE LC
Albwrnus scoranza Bonaparte, 1845 n NT LC
Afbrnus belvicq Karaman,1524 e EN VU
Barbus rebeli Koller 1526 n LC LC
Barbus prespensis Karaman, 51924 n NT YU
Barbus peloponnesius Valenciennes.1842 e NT LC
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Table 2/2
Barbus balcanicus Kotlik et al. 2002 n DD LC
Luciobarbus albemicus Steindachner 1870 e LC LC
Luciobarbus eraecus Stemdachner, 1895 e LC EN
Chondrostoma ohridanim
Karaman 5..1924 n NE NE
Chondrostoma prespense Karaman 5.,1924 | e EN VI
Chondrosioma scodrense Elvira, 1987 EX EX
Chondrosioma varaarense
Karaman 51528 n LC NE
Cyprinus carpie Linmaeus,1 758 n Vo v
Pachvchilon pictum Heckel and Ener 1858 | n LC LC
Phoxinus karsticus Bmceo and De
Bonis 20153 n NE NE
Phaxinus lumameu! Schinz, 1840 n NE LC
Pelaseus mimitus Karaman 5..1924 n Vvu DD
Pelaseus prespensis Karaman,5..1924 ] v EN
Pelasous thesproticus Stephanidis, 1939 n VI NT
Rutilus (Leucos) albus Manc, 2010 n EN NE
Rutilus (Leucos) prespensis
Karaman 5..1924 n NE
Rutilus (Leucos) ohridanus
Karaman 5..1924 n NE LC
Rutilus (Leucos) basac Heckel 1843 n VI LC
Scardinius fmezevici Blanco and
Kottelat 2005 n v LC
Sgualius platvceps Zupancic etal. 2010 n LC LC
Sgualius prespensis Fowler 1977 e EN LC
Sgualius cephalus Linnaens 1758 n LC LC
Squalius squals Bonaparte 1837 n NE LC
Saualius paomvoticus Stephanidis, 1939 n NT LC
Telestes montenegrinus Vukovic 1963 n NT LC
Telestes pleurobipunctans
Stephanidis 1939 n v LC
Cobitidae
Cobitis olmidamg Karaman. S..1928 n NT LC
Cobitis meridionalis Karaman 51924 e EN VI
Sabanejewia balcanica Karaman_5.,1522 n DD LC
Gobiidae
Gobio shadarensis Karaman_ 51936 n LC EN
Gobio ohridamis Karaman,S., 1924 e EN VU
Gobio gobio albemicus Oliva, 1961 n LC LC
Knipowitschig monienegring Kovacic and
Sanda, 2007 n vu DD
Knipowitschig eoerneri Anhelt 1991 n DD DD
Pomatoschishis canestrinii Ninni 1883 n NE LC
Pomatoschistus montenegrensis Miller and
Sanda, 2008 n DD LC
Pomatoschistis marmoratus Risso, 1810 n NE NE
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Table 2/3

Economidvchihns pyemaeus Holly 1929 e NE LC

Nemacheilidae

Barbanila zetensis Soric, 2001 n DD Lc
Barbanila sturamyi Steindachner, 1852 VU LC
Oalwgmacheﬁu pindus Economidis, 2005 n VU VU

1]

C}pn'nodontida.

Gasterosteidae
Gasterosteus symmurus Cuvier, 1829 n LC LC

Valenciidae
Falencia letaurmenxi Sauvage, 1880 n CR CR

If we focus only on the endemic fish species found in Albanian freshwaters (20 species
in total, according to our review of Albanian and foreign studies) (Table 3), clear
differences appear between the two Red Lists. The number of species not evaluated
or with insufficient data (NE and DD) is three times higher in the European Red
List (6 species) than in the Albanian Red List (2 species). A similar pattern is seen in
the Least Concern (LC) category. Only 2 endemic species are classified as LC in the
Albanian Red List, compared to 6 species in the European Red List.

Table 3. The number of endemic fish species in the freshwaters of Albania and their
status of conservation evaluated according to two IUCN Red Lists

Number of
Number endemic
of species
endemic (according
Conservation | species to IUCN
status (according | European

(according to | to IUCN Red List of
IUCN Red Albanian | Freshwater
List criteria) | Red List) | fishes)

NE 2 2
DD 0 4
LC 2 6
NT 2 0
VU 5 5
EN 7 3
CR 2 0
EX 0 0
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During the assessment of the conservation status of native freshwater fish in Albania,
we found that out of 76 species, 39 species (51%) were placed in the four highest risk
categories when using the Albanian Red List, compared to 21 species (28%) when
using the European Red List of Freshwater Fishes. When focusing only on endemic
species, the results show a similar pattern. Using the Albanian Red List, 14 species
(70%) were classified in the highest risk categories, while using the European Red
List, 8 species (40%) were included in these categories. It is also important to note that
the ratio between the two assessments is similar for both native and endemic fish. For
native species, the ratio is 51/28 = 1.82, while for endemic species it is 70/40 = 1.75,
showing a consistent difference between the two Red Lists.

5. Discussion

Since this study is a synthesis of published research based on three main themes,
including taxonomy, it is important to note that published information on limnophilic
and potamophilic fish species in Albanian basins shows several inconsistencies.
These include differences in the number of taxa (species and subspecies), variation in
binomial nomenclature (where the same taxon is sometimes treated as a species and
sometimes as a subspecies), and inconsistencies in the definition of species complexes
in different habitats. To illustrate this, we refer to studies on the ichthyofauna of the
Prespa Lakes. Different authors report different numbers of species and different
classifications. For example, 23 fish taxa were identified, of which 11 are introduced
and 7 of the remaining 12 are endemic (Crivelli et al., 1997). Another study reports 11
native and 12 introduced species, with 9 endemic species (Talevskietal., 2009). Shumka
and Apostolou (2018) report 10 native species, 9 of which are endemic. Pietrock et al.
(2022) recorded 15 of 26 previously reported species using new sampling methods.
Although some values are similar, overall results vary between studies. Biodiversity
naturally changes over time, especially due to factors such as species introductions.
However, basic records of native and endemic fauna should not vary significantly,
particularly in stable lake ecosystems. A second taxonomic issue concerns changes in
classification, where some taxa previously described as subspecies are now elevated
to species level. In some cases, sympatric populations are given different species
names based mainly on morphological and meristic differences. This reflects different
interpretations of the species concept, particularly in foreign taxonomic literature. For
example, the genus Squalius includes 54 species in European freshwater systems. It is
not necessary to fully discuss species concepts here, but two main ideas are relevant:
the morphological (taxonomic) species concept and the biological species concept.
The biological species concept defines species as groups of populations that can
interbreed but are reproductively isolated from others (Mayr, 1970; de Queiroz, 2005).
If these concepts are distinguished, it becomes important to ask whether recently
defined “taxonomic species” in Albanian freshwater ichthyofauna also represent
true biological species. In other words, are morphologically distinct populations also
reproductively isolated? Reproductive isolation—through anatomical, genetic, or
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behavioral barriers—is a key step in evolution and speciation. A clear example is
the trout species in Lake Ohrid. Morphological differences between Salmo aphelios
and Salmo letnica are less important than differences in spawning time, which act
as reproductive barriers and support their status as separate biological species. This
discussion does not question the results of taxonomic research, which are valuable and
important. However, theoretical interpretation is also essential. Since reproduction is
the key feature that distinguishes living organisms, greater caution is needed when
defining species based only on morphological or biometric traits. Ernst Mayr (1904—
2005), who introduced the biological species concept, emphasized that reproductive
isolation defines species. Populations become separate species when they can no
longer interbreed successfully or produce fertile offspring (Mayr, 1970). Modern
systematics increasingly integrates evolutionary biology, where species remain a
central concept (de Queiroz, 2005). According to our assessment, out of 76 native
freshwater fish species in Albania, 38 (50%) are listed in the threatened categories
(VU, EN, CR), and one species is considered extinct (EX). Given that half of the native
ichthyofauna is under pressure from environmental and human impacts, there is a
need to strengthen research on fish population dynamics, especially reproductive
capacity. This is particularly important for Salmonidae species and economically
important trout, which have low fecundity and limited tolerance to environmental
change.

6. Conclusion

A review of scientific literature on the taxonomy, distribution, and conservation
status of native fish in Albanian freshwaters identified 76 species and subspecies,
of which 20 are endemic. According to the IUCN Red List of Albanian fish fauna, 38
native species (50%) are classified in the highest risk categories (VU, EN, and CR).
Among these, 14 species (70% of all endemic species) are endemic. These results show
the need to strengthen research in order to identify the main pressures and develop
effective conservation measures to support the recovery of affected populations.
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