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Distributional range of freshwater blenny Salaria fluviatilis extends to
the tributaries along the Mediterranean and Black seas. It is considered
endangered in several Mediterranean European countries. Although
previously mentioned in the lists of freshwater fish species, its presence
has never before been confirmed in Bosnia and Herzegovina. Consequently,
this has led to doubts about its distribution there. A sample specimen of
freshwater blenny was obtained from the lower Neretva River (Adriatic
Sea watershed) in Bosnia and Herzegovina in May 2020, representing the
first reliable record of this species. Considering that this record confirms
older reports, however, it seems that earlier surveys have failed to locate
the fish. Knowledge of the composition of fish species in river basins and
updating their list are among the important requirements for managing
the biodiversity of each country, as well as water and fish resources.
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INTRODUCTION

Detailed knowledge of fish species diversity, in particular
river basins, should be one of the key tasks of biodiversity
as well as conservation management of each country.
Periodic updating of the checklists according to new
recorded changes in the composition and distribution
of the species is a necessary basic tool for all competent
national and regional fisheries management organisations.
During such a process, it is also necessary to take into
account the verification and accurate determination of
especially those species that inhabit quite sensitive and
diverse habitats such as river deltas and estuaries where
masses of freshwater and seawater collide and mix, and
form wide areas of brackish waters. The Neretva River
and its delta is known as an area of rich biodiversity and
extraordinary biological and ecological importance in the
Mediterranean karst area (Mrakovci¢ et al., 2006; Smith
and Darwall, 2006). Although extensive sampling has
been carried out in the lower Neretva River watershed in
Bosnia and Herzegovina to record existing ichthyofaunal
compositions in the past (e.g. Kosori¢ et al., 1983, 1989;
Mikavica, 1998), recent fish inventories in previously
sampled areas have revealed new species which managed
to escape scientific attention (Tutman et al., 2009, 2012,
2013, 2017a). However, following the aforementioned
research, no targeted field sampling has been carried
out in this area to update or confirm the overall species
composition or status of fish fauna in the last 40 years.
Therefore, it is considered that a complete description of
existing species is still not close to being achieved (Tutman
et al., 2017b, 2020a). Although this information is crucial
for nature conservation and ecological research, there are
serious gaps in our knowledge about the occurrence and
distribution of fish species in this region (Tutman et al.,
2020b).

Freshwater blenny Salaria fluviatilis (Asso 1801) is mainly
a riverine species but can also be found in brackish river
mouths, lakes and reservoirs (Changeux and Pont, 1995;
Neat et al., 2003). Seasonally, it will tolerate brackish
conditions but has fully adapted to survive and reproduce
in freshwaters (Plaut, 1998). Its range extends through
rivers and lakes that drain into the Mediterranean Sea
(Albania, Croatia, France, Greece, Italy, Montenegro,
Spain, Portugal, Turkey and Israel) as well as some Atlantic
rivers in Morocco and Algeria (Zander, 1972; Changeux
and Pont, 1995; Perdices et al., 2000). It prefers cobble
and gravel substrate usually in streams with moderate
to high current velocity and is often found in the deeper
parts of streams (Freeman et al., 1990). Furthermore, it
can also be found quite high and far from the river mouths,
sometimes even above 500 m elevation (Alp and Kara,
2007). This species is of considerable biogeographical and
high conservation interest because its populations are
generally highly localized (Cote et al., 1999), and there is
evidence of a decline in response to certain anthropogenic

pressures (Vinyoles et al., 2002). This small fish can reach
a length of 15 cm, and sometimes is difficult to catch or to
observe, so consequently it is often difficult to find out its
status. Freshwater blenny is included in Annex Il of the
Bern Convention and is considered as Least Concern (LC)
in the IUCN list (IUCN, 2020).

Salaria fluviatilis has already been reported in the lists of
freshwaterfishesofBosniaand Herzegovina(Vukovi¢, 1963,
1977; Bogut et al., 2006; Sofradzija, 2009), but without
detailed data on distribution, habitat ecology or biology.
The lower Neretva River, which belongs to the Adriatic
Sea watershed, has been mentioned as their potential
distributional area, however, data on their distribution
are based on very general information. Furthermore,
no actual specimens with detailed description have
ever been reported there (Kosori¢, 1978; Kosori¢ et al.,
1983; Mikavica, 1998). This has led to doubts about its
presence there. The reliable data about its distribution
were those for the Neretva River in Croatia, presented
in Mrakovci¢ et al. (2006). Therefore, it is evident that
essential information confirming the status and presence
of freshwater blenny is missing, potentially making earlier
reports unreliable. The uncertain status of S. fluviatilis
in Bosnia and Herzegovina may cause an obstacle for
planning and developing efficient conservation of this
endangered and valuable species from a zoogeographic
point of view. Although the information reported by
previous authors above might be valid, suggesting that
S. fluviatilis has already been distributed there, however,
the data presented here with the pictures taken are the
first solid proof of this species in Bosnia and Herzegovina
freshwaters.

The aim of this study is to report the first reliable record
of this species in Bosnia and Herzegovina and to confirm
previously mentioned information.

MATERIAL AND METHODS

On 17 May 2020, a single nuptial male specimen of
freshwater blenny (Fig. 1) was collected from the lower
Neretva River in Bosnia and Herzegovina, near the village
Doljani (lat. 43°03'11.43"N; long. 17°40°53.21"E; Fig. 2).
The fish was accidentally caught in an eel trap at a water
depth of 4 m in a site with partially bare sand and gravel,
and partially overgrown by submerged vegetation. The
information came from the fishermen who collected
the specimen and sent us photo via WhatsApp. The
distance from the sea was approximately 25 km, while
the altitudinal range of the area is 0.0 m. The specimen
was obtained at the invitation of fishermen, and the basic
hydrographic parameters were measured on the same
day. The water temperature was 17.2°C, salinity 0.1 PSU.
The sample specimen was kept in 70% ethanol prior to
examination.
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Fig 1. Freshwater blenny Salaria fluviatilis (TL=122 mm) caught on 17.|\./Iay 2620 in the lower Neretva River in Bosnia and
Herzegovina (photo by Josip Vekic)
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Fig 2. The Neretva River in Bosnia and Herzegovina with the collection location (black dot) of the described specimen
of freshwater blenny Salaria fluviatilis
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Morphometric measurements were taken on the left side
of the specimen using a digital calliper to the nearest
0.01 mm and were expressed as a percentage of standard
length (SL). Total length (TL, mm), standard length (SL,
mm) and total mass (BW, g) were also measured. A
stereomicro-scope was used for the meristic characters.
Morphometric methods followed Alp and Kara (2007),
while meristic methods followed Kottelat and Freyhof
(2007). Morphometric measurements and meristic
characteristics of the specimen are presented in Table 1.
The specimen was preserved in 5% buffered formalin and
deposited in the Ichthyological Collection of the Institute
of Oceanography and Fisheries in Split, Croatia, catalogue
number IOR-SalFl 2020.

RESULTS AND DISCUSSION

This specimen has the typical combination of diagnostic
features of S. fluviatilis presented in Kottelat and Freyhof
(2007), including a broad diagonal band of tiny dots from
the lower edge of eye downward backward, branched
cirrus above eye, and dorsal ray formulae Xll1+16 and anal
ray formulae 11+16. In addition, this male has a blade-like
light brown fleshy crest on its head uniformly pigmented
with small dark dots. Furthermore, all meristics and
morphometrics values and general morphology of the
presently reported specimens are closely matching the
features found by Alp and Kara (2007). However, since this
is the only specimen caught, more detailed comparisons
are not realistic.

Table 1. Morphometric (in mm) and meristic data of freshwater blenny Salaria fluviatilis, caught in the lower Neretva River in
Bosnia and Herzegovina. Measurements, except TL, SL and W are percentages of SL

Parameter Value
[mm] Total length (TL) 122
Standard length (SL) 101
Fork length 21.36
Predorsal length 27.97
Preanal lenght 49.72
Preventral length 21.32
Prepectoral lenght 28.58
Dorsal fin lenght 70.33
Dorsal fin depth 6.87
Anal fin lenght 51.27
Pectoral fin lenght 27.11
Morphometric measurements [% of TL] Ventral fin lenght 16.48
Caudal fin lenght 20.68
Caudal peduncle depth 10.17
Body depth (max) 26.18
Body depth (min) 10.03
Head lenght 29.38
Head depth 22.09
Snout length 9.81
Ocular diameter (horiz.) 341
Interorbital width 4,51
Dorsal fin rays Xl+16
Anal fin rays 11+16
Meristic counts Pectoral fin rays 13
Ventral fin rays 2+2
Caudal fin rays 14
Weight (g) 24.83
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For the biodiversity of each country, it is very important
to update its species list and the composition of the
species that live there with reliable scientific data. This
has profound implications for implementing appropriate
conservation strategies (Hume, 2017), if needed.
Regardless of considerable biogeographical interest
and high conservation value of freshwater blenny, the
documented knowledge of the presence and detailed
distribution in Bosnia and Herzegovina contained only
general comments quoted from one paper to another
(Vukovi¢, 1963, 1977; Bogut et al., 2006; Sofradzija, 2009;
Glamuzina et al., 2017) without any new information.
Although freshwater blenny has previously been
mentioned in the latest list of the freshwater fish fauna
of Bosnia and Herzegovina (Sofradzija, 2009), this paper,
for the first time, actually confirms previous information
on their distribution in the lower course of the Neretva
River from this country. Additional value is given by the
data coupled with the exact locations and morphometric
measurements and meristic characteristics of the
specimen reported.

Although fish investigations in the lower Neretva River,
especially in the Croatian part, have a long tradition (see
Mrakovci¢ et al., 1995, 2006), there were no targeted
reports registered in the scientific literature dedicated
solely to S. fluviatilis. The findings described in this paper
suggest that the species is distributed here which confirms
previous authors (Vukovi¢, 1963, 1977; Bogut et al., 2006;
Sofradzija, 2009; Glamuzina et al., 2017) who assumed its
occurrence although without a valid catch confirmation.
However, this discrepancy might also be due to simple
reasons. The obvious deficiency of scientific information
in published literature is most probably associated with
the lack of adequately targeted research, as well as
sampling techniques; small size and lack of commercial
value is the reason why they can easily be overlooked
(Tutman et al., 2009, 2012, 2013). A great part of new
findings in the lower Neretva River watershed arose
from an increased sampling effort for several targeted
scientific purposes (Tutman et al., 2009, 2012, 2013,
2017a). Therefore, the continuity of these samplings
will undoubtedly reveal accurate data on new records
of similar species populations. As such, similar efforts
should be carefully extended to sites with no sampling
efforts. In addition, the popularization of science through
a published book (Glamuzina et al., 2017) on the Neretva
River fishes contributed to local people'sinterestin the fish
biodiversity and to the observation of the condition and
occurrence of new or unknown fish species. The Neretva
River watershed is one of biodiversity hotspots in the
Mediterranean (Smith and Darwall, 2006). This stands in a
stark contrast with a relatively low taxonomic knowledge
of the fish species in the lower Neretva River. This shows
that even with the increasing number of species findings
over time, the knowledge of the actual number of fish
species and respective geographical distributions in the
area is far from complete.

In this paper, observation reported by individuals was
used as a source of biodiversity data, which proved to be
a significant source of quality information in the region
(Dul¢i¢ and Tutman, 2015; Dulci¢ et al., 2017, 2018).
Photographs are increasingly accepted as vouchers for
primary biodiversity records if they are diagnostic and
accompanied by high-quality metadata (Bacher, 2012).
The availability of high-quality biodiversity information
is vital to all aspects of biodiversity research, and in
particular to efforts focused on biodiversity conservation
and its sustainable use (Barve, 2014). In the last decades,
a significant amount of information related to biodiversity
changes in the Adriatic Sea has emerged as a result of
activities other than conventional scientific samplings and
surveys, e.g. through citizen reports, data obtained from
social media, online surveys, etc. (Dul¢i¢ and Tutman,
2015; Dulci¢ et al., 2017, 2018). This way of obtaining
information is especially important in cases when there
is no comprehensive and targeted monitoring system in a
particular area.

The distribution area of S. fluviatilis in the rivers of the
Adriatic Sea watershed in neighbouring countries are very
fragmented and localized; in Croatia it is discontinuously
distributed along the coastline in the lower reaches of
the rivers Zrmanja, Krka, Cetina and Neretva, Vransko and
Visovac Lake (Mrakovc¢ic¢ et al., 2006), introduced in the
Ri¢ica, Otuca and Opsenica streams in the Lika plateau
(Jeli¢ et al., 2016). In Montenegro, it is found in the
Moraca River (Sanda et al., 2005) and Skadar Lake (Mari¢,
2018), as well as in Albania in the Vjosé River (Shumka
et al., 2010). However still its distribution in Bosnia and
Herzegovina is incompletely known, and its area of
distribution as well as ecological conditions are not clear.
Therefore, it is assumed that the presence of S. fluviatilis
in Bosnia and Herzegovina is linked with the populations
in the Neretva River in Croatia, although there are no
detailed data about this population.

Salaria fluviatilis habitat preference was reported to be
the lower course, a great distance from the source, with
a lower mean gradient and lower altitude (Changeux and
Pont, 1995). According to Hernandez et al. (2000), its
habitats vary greatly in altitude, depth, stream velocity
and bottom composition. In the present study, this species
was found at sea-level altitudes. Salaria fluviatilis occurs
in small populations in shallow waters 2 — 5 m deep, with
low velocity, and bottoms of gravel and small stones
(Bianco, 1995). However, as only one finding is included
and elaborated in this paper, further research is certainly
needed to obtain other important ecological data.
Although S. fluviatilis has no economical value, it is
significant from the aspect of ichthyofaunal conservation
and overall fish diversity as already stated by Cote et
al. (1999). It is considered as Least Concern (LC) in the
whole distribution area (IUCN 2020), but Vulnerable
(VU) in Bosnia and Herzegovina (Skrijelj et al., 2013)
and Croatia (Mrakovci¢ et al., 2006). The conservation
status of freshwater fish is strongly linked to the size of
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their distribution range. Salaria fluviatilis is a species
that lives over a very large general area (Mediterranean
basin drainage), but prefers very specific microhabitats
and can be considered elusive. Considering the lack of
targeted research, the main information on the primary
threats to freshwater blenny in Bosnia and Herzegovina
can be derived from Skrijelj et al. (2013). Water pollution
and habitat loss through modification of river substrates
seems to be one of the major threats to freshwater blenny
conservation, followed by the introduction of non-native
species such as Lepomis gibbosus, Ameiurus gibbosus and
Micropterus salmoides (Glamuzina et al., 2017).

The present record represents a new addition to the
fish species list for Bosnia and Herzegovina, showing
high biodiversity for the region. It is important to update
species list distribution data because it is very important
in a local and global perspective. Its deficiency can lead
to wrong conclusions and decisions, mainly in the field of
conservation and species management. Certainly, future
reports and checklists should be more critical regarding
similar reports and every new report data should be
accompanied by at least a brief list of identification
criteria, precise distributional area and a picture of
the examined specimens. For better species inventory,
finer scale distribution surveys are needed, followed by
detailed morphological and ecological studies. This data
will be particularly useful for all researchers interested
in biodiversity in the lower Neretva River, Bosnia and
Herzegovina and Croatia.
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ZAPIS O RIUECNOJ BABICI Salaria fluviatilis
(ACTINOPTERYGII: BLENNIIDAE) U BOSNI |
HERCEGOVINI

SAZETAK

Salaria fluviatilis je slatkovodna vrsta ribe Ciji se raspon
distribucije proteze na pritoke duz Sredozemnog i
Crnog mora. Smatra se ugrozenom u nekoliko europskih
mediteranskih zemalja. lako je prethodno spomenuta
na popisima slatkovodnih vrsta riba, njezino prisustvo
zapravo nikada prije nije potvrdeno u Bosni i Hercegovini.
Slijedom toga, doslo je do sumnje u njezinu distribuciju u
tom podrucju. Uzorak rijecne babice dobiven je iz donjeg

potvrduje starija izvjeSca, iako ranija istrazivanja nisu
uspjela locirati ovu vrstu. Poznavanje sastava ribljih vrsta
u rijecnim slivovima i aZuriranje njihovog popisa jedan je
od vaznih zahtjeva za upravljanje bioloSkom raznolikoséu
svake zemlje, kao i vodenim i ribljim resursima.

Keywords: BioloSka raznolikost, upravljanje, sliv
Jadranskog mora, azuriranje kontrolnih popisa
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