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SHORT NOTE

Rare records of mature Sea lamprey, Petromyzon marinus
Linnaeus, 1758 during migration in the River Neretva
(Croatia, Bosnia and Herzegovina)
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Abstract: Two specimens of rare Sea lamprey (Petromyzon marinus) were found entering the lower River Neretva in
Croatia and Bosnia and Herzegovina in mid 2017. One was an adult female with ripe eggs, being the first mature female
individual caught in the Eastern Adriatic Sea. This finding could indicate potential spawning activity and is remarkable
especially in comparison with other records of this species from the eastern coast of the Adriatic Sea.

Résumé : Rares enregistrements de la lamproie de mer mature, Petromyzon marinus, /7587 au cours de la migration dans
la riviere Neretva (Croatie, Bosnie-Herzegovine). Deux spécimens de la lamproie marine rare (Petromyzon marinus) ont
été trouvés dans la basse Neretva en Croatie et en Bosnie-Herzégovine au milieu de 1’année 2017. L’une était une femelle
adulte avec des ceufs mirs, la premiere dans la mer Adriatique orientale. Cette découverte pourrait indiquer une activité de
fraie en cours et est remarquable, en particulier en comparaison avec d’autres observations de cette espece sur la cote est
de la mer Adriatique.
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Introduction

The sea lamprey Petromyzon marinus L. 1578 is a parasitic
eel-like body-formed agnathan species. Adults can reach a
length of up to 120 cm and a body weight up to 2.5 kg
(Bristow, 1992). The species is found in the northern and
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western Atlantic Ocean along the coasts of Europe and
North America, in the Mediterranean and the Black Sea.
Opposite to the Atlantic, the Mediterranean records are not
frequent (Hol¢ik et al., 2004). Indeed, two adult P. marinus,
one female and one male, 742 and 645 mm LT respectively,
were caught in the north Aegean Sea, Greece (Vistonis bay
and shore of Karvali) for the first time for the Aegean Sea
and for the whole eastern Mediterranean (Economidis et al.,
1999). Recently, more records in Mediterranean were
published: in Levantine Sea (Cevik et al., 2010), North
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African coasts in Morocco, Algeria, and Tunisia (Clavero et
al., 2014; Rafrafi-Nouira et al., 2015) and Western Greece
Coast (Karachle & Machias, 2014). Its occurrence along
the Eastern Adriatic coasts and inflowing rivers has rarely
been recorded (Hol¢ik et al., 2004). Moreover, in contrast
to the western part of the Adriatic Sea where the sea
lamprey occurs frequently along the shores and mature
specimens undertake long migrations into many, especially
large rivers (Zanandrea, 1963), the streams flowing from
the Velebit and Dinare Mountains are seldom entered by the
Sea lamprey (HolcCik et al., 2004).

However, based on rare records of matured specimens
(Karachle & Machias, 2014) or no findings of the early
stages ammocetes, the proposed possibility is that P,
marinus in the Eastern Mediterranean and especially in the
Adriatic Sea are just carried to this area from Atlantic by
large fish or mammals (Economidis et al., 1999). Krueger
(1980) suggested that P. marinus is a habitat generalist as a
consequence of host migrations, but a habitat specialist for
its spawning ground. The fact that spawning and
ammocetes of this species was never recorded in rivers
flowing into the Eastern Adriatic Sea, point that these rivers
are not selected for spawning by the species (HolCik et al.,
2004). Therefore, it is of high importance to record matured
specimens and possible spawning and nursery grounds. The
recent conservation interest in all lamprey species in River
Neretva resulted in description of new freshwater lamprey
species and mapping of its spawning and larval grounds
(Tutman et al., 2017), but P. marinus ammocetes were not
recorded during this investigation. Petromyzon marinus is a
species referred to in Article 4 of Directive 2009/147/EC
and listed in Annex II of Directive 92/43/EEC. Neretva
Estuary is one of two sites in Croatia important as a
possible reproduction of P marinus. Several recent
environmental impact assessment studies for different
planned projects in Neretva Delta were partly rejected with
remarks to provide more data on several species including
P. marinus (Glamuzina, unpublished data). This report
provides new information on catch of P. marinus in Neretva
River estuary, characteristics of these specimens and
describes potential migration routes to hypothetical
spawning sites.

Material and methods

One specimen was recorded during middle May, 2017 and
was caught in eel traps in Parila lagoon area (River Neretva
Estuary, Croatia). The second specimen was caught during
mid-July in fish trap close to Capljina town area (Bosnia
and Herzegovina) in the River Neretva. All features, size,
color pattern, body proportions and especially oral disc
teeth were absolutely identifying a P. marinus (Fig. 1A &
C) according to Vladykov (1986). Both specimens were

Figure 1. Petromyzon marinus. Sea lamprey caught in Parila
lagoon (A) and freshwater inland flow (C) of the River Neretva
and mature female gonads (B).

measured for total length and total body weight, and then
were gutted (Fig. 1C), and gonads were removed and
weighed. Female gonadosomatic index (GSI) was
estimated using equation: GSI = Wg / W x 100 (Ricker,
1977), where Wg is gonad weight (g) and W is the total
weight (g). Fecundity was estimated gravimetrically. Three
subsamples of 1 g from the anterior, central and posterior
region of the gonad lobe were taken for counting. Fecundity
was estimated as the mean value of three subsamples that
have been calculated as the number of oocytes per unit
weight of the subsample and the total weight of the gonad
(Laevastu, 1965). For quantitative analysis the diameter of
oocytes was measured using an image analysis system
(AxioVision Release 4.8. software).
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Results and Discussion

One of the P. marinus specimens was caught in brackish
Parila lagoon and one in freshwater flow 25 km from the
river mouth. The lagoon is connected with open sea through
several outlets, but two main branches (Fig. 2A). This
indicates potential migration route through main lagoon
entrance and branch connected with artificial channel to the
sea. The second specimen was caught in freshwater habitat
and 25 km up-stream, indicating migration route to
potential spawning habitats. The first P. marinus specimen
was an adult female with total length of 60.6 cm and weight
456.8 g (Fig. 1A), with eggs present at its genital pore (total
gonad weight: 45.6 g) (Fig. 1B). The second specimen was
adult male with total length of 68,2 cm, weight of 720,8 g
total and gonad weight 11,6 g (Fig. 1C). The average
fecundity per 1 g of ovary was 11886.4 eggs and relative
fecundity 26.02 eggs. Based on average values, the total
fecundity of the specimen was 542 019.84 eggs. Oocytes
smaller than 500 um were not present in ovaries, with their
diameter ranging from 521.97 to 1126.32 pum (average:
837.48 + 91.18 standard deviation um. The most frequently
recorded oocytes, were those with a diameter of 700-1000
um. This oocyte size corresponds with developing stages of
germinal vesicle migration and hydration. Maturity of
gonad and average oocyte diameter, indicated that the
specimen was in a stage of maturing gonad development.
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The presence of mature female of P. marinus in the
Eastern Adriatic Sea is confirmed in this study. According to
available data (HolCik et al., 2004), this record represents
the first such finding within the Eastern Adriatic. Does this
finding can potentially suggests possibility that P. marinus
reproduce in the area at all? It might be claimed that this
individual may have left its host and had been looking for an
entrance into fresh water flowed into the sea for spawning
(Fig. 2B). However, ammocoetes have never been recorded
in the Eastern Adriatic Sea catchment area (HolCik et al.,
2004) or in the River Neretva (Tutman et al., 2017). The
monitoring of the water quality of the River Neretva, which
included monitoring of fish populations did not report catch
of ammocoetes of the Sea lamprey (Glamuzina, unpublished
data; Agency for Adriatic Catchment, Mostar, Bosnia and
Herzegovina, internal report).

According to its rarity status in the area (Hol¢ik et al.,
2004) these new records from River Neretva is therefore
noteworthy. In Croatian part of the River Neretva P marinus
was recorded only once (Holcik et al., 2004). In Bosnia and
Herzegovina, the species was restricted in the lower Neretva
(Vukovi¢, 1977; Sofradzija, 2009). The latest known P
marinus catch in Neretva River was reported in the
beginning of July, 2013 in the major flow in Bosnia and
Herzegovina near Gabela village, which is under influence of
sea water intrusion and located 20 km inland.
(https://www.bljesak.info/lifestyle/flash/capljinac-u-neretvi-
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Figure 2. Petromyzon marinus. A. One documented migration route (black arrow) using lagoon area and potential route using major
River Neretva flow (white arrow). B. Sampling station in Parila lagoon, River Neretva Estuary, Croatia (1) and near village of Gabela
(Bosnia and Herzegovina) (2) (two horizontal lines present part of the river potentially suitable for sea lamprey spawning).
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ulovio-paklaru-jednu-od-najrjedih-riba-na-svijetu/9245).
These new records point to the fact that P marinus seems to
be more frequent in the area and have established a migration
route from sea via Parila lagoon to major river flow
upstream, searching for appropriate spawning grounds. Rare
record was also reported in late February, 2009 from Boka
Kotorska Bay in Montenegro (Joksimovi¢ et al., 2011).
Whether this can lead to the implication that the P. marinus
may have entered the local fresh waters looking for a proper
site for spawning and mating, is a question that needs to be
answered. The increase in P. marinus records should be
connected with recent increase in the number of their
potential hosts, such as tuna, Thunnus thynnus or common
bottlenose dolphin, Tursiops truncatus and records of new
pelagic species in the Neretva Estuary and adjacent marine
waters (Glamuzina et al., 2017). Populations of anadromous
P marinus in their native European ranges tend to be
threatened by multiple stressors, resulting in population
declines and the implementation of generally robust
conservation regulations (Maitland et al., 2015). Currently,
this species is of relatively low conservation concern and
does not require significant additional protection or major
management, monitoring, or research action in Europe (Guo
et al. 2017; IUCN, 2017). However, although on a range-
wide scale no major threats are known, localized threats may
exist or simply data on status are deficient, such as in the
Eastern Adriatic Sea catchment.
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