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Abstract
The Atlantic wedge clam or common rangia, Rangia cuneata, was reported in the Gdańsk Basin (southern Baltic Sea)
around 2010. In the Gulf of Gdańsk, outside the Vistula Lagoon, specimens of the common rangia were collected for
the first time in 2014. This paper reports on the spread of the species in the coastal waters of the Gulf of Gdańsk
following its arrival.
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The aim of this paper was to present observations of1

the common rangia Rangia cuneata (GB Sowerby I, 1831)2

in the Gulf of Gdańsk (southern Baltic Sea) in 2014–20243

and to summarise the environmental conditions in which4

it occurs in the Baltic Sea. The common rangia is a Mac-5

tridae clam native to the Gulf of Mexico (Hopkins, 1970;6

LaSalle and de la Cruz, 1985). In the Baltic Sea, at least7

two-year-old specimens of this species were first recorded8

in the eastern part of the Vistula Lagoon in 2010 (Rudin-9

skaya and Gusev, 2012). The rapid spread of the common10

rangia has resulted in the species also inhabiting the west-11

ern part of the Vistula Lagoon (Warzocha and Drgas, 2013;12

Warzocha et al., 2016). In the subsequent years, reports of13

population establishment came from the southern Baltic14

(Janas et al., 2014; Wiese et al., 2016; Janas and Kendzier-15

ska, 2022; Panicz et al., 2022; Czerniejewski et al., 2023)16

and other areas of the Baltic Sea (Solovjova, 2014; Florin,17

2017; Möller and Kotta, 2017; Solovjova et al., 2019; Karl-18

son et al., 2024).19

We present observations on the occurrence of the com-20

mon rangia in the Gulf of Gdańsk (Figure 1), excluding the21

Vistula Lagoon. The presence of R. cuneatawas noted dur-22

ingmultiplemacrozoobenthos studies carried out in differ-23

©2025 The Author(s). This is the Open Access article distributed

under the terms of the Creative Commons Attribution Licence.

ent seasons between2014 and2024, using both qualitative 24

and quantitative methods. In the distributaries of the Vis- 25

tula River (theMartwaWisła River, theWisła Śmiała River), 26

the Motława estuary, and the Puck Lagoon, sampling was 27

conducted from small vessels. In the open waters, samples 28

were collected from the decks of the r/v Elisabeth Mann- 29

Borgese and r/v Oceanograf. Quantitative samples were 30

collected using a Van Veen grab sampler (0.1 m2 sampling 31

area, 1mm sieve). Qualitative samples were collectedman- 32

ually in the near-shore zone, using hand nets and small 33

dredges, and in deeper waters by dredging from vessels, 34

or using small hand grabbers from piers and marinas. At 35

several sites, sampling was carried out more than once. At 36

all sites, bottom water was analysed for temperature and 37

salinity using portable WTW GmbHmeters. 38

In the study area, the common rangia was first ob- 39

served in the Wisła Śmiała River in 2014 (Figure 1) (Janas 40

et al., 2014), and in the same year also in the coastal zone 41

of the Gulf of Gdańsk near Gdynia (Skóra, 2015) and in 42

the Vistula River prodelta (Figure 1). In the subsequent 43

years, individuals were observed in the distributaries of 44

the Vistula River and the Motława River, in the Puck La- 45

goon (for the first time in 2017) and in the open waters of 46

the Gulf of Gdańsk. In the conducted surveys, the common 47

rangia was observed at sites with depths ranging from 0.3 48
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Figure 1. Year of the first observations of Rangia cuneata in the Gulf of Gdańsk in 2014–2024.

to 20 m, in different seasons of the year. In general, in the49

Gulf of Gdańsk, wedge clams were observed at shallow50

sites, down to a depth of 9.5 m, with two exceptions: the51

sites in the vicinity of Sopot (12 m) in the western part52

of the Gulf and in the Vistula River prodelta, where the53

species was observed up to a depth of 20 m. No R. cuneata54

individuals or empty shells were observed at sites deeper55

than 20 m.56

Salinity (<7.5) and awide range of temperatures (from57

close to 0°Cto as high as 22°C) of the bottom water at the58

sites where the common rangia was collected (Table 1)59

correspond to those reported in different areas of its oc-60

currence in theBaltic Sea (i.e., Rudinskaya andGusev, 2012;61

Möller and Kotta, 2017; Solovjova et al., 2019). In its native62

range, the common rangia lives in estuaries with salinity63

ranging from 0 to 15 (LaSalle and de la Cruz, 1985) and64

a temperature ranging from 2°C to 30°C (Cain, 1975). Dur-65

ing the analysed period, we recorded a low abundance66

of the common rangia in the Gulf of Gdańsk (up to 1067

ind. m−2) and the Puck Lagoon (10–30 ind. m−2). The68

highest densities were recorded in the distributaries of69

the Vistula River and the Motława River, ranging from 1070

ind. m−2 to a maximum abundance of 1940 ind. m−2 in71

the Wisła Śmiała River (Figure 2). In other regions of the72

Baltic Sea, the highest abundance of the common rangia73

was recorded in the eastern part of the Vistula Lagoon74

(Rudinskaya and Gusev, 2012). High abundance of the bi-75

valves (> 100 ind. m−2) was observed across a wide range76

of salinity (from 3.6 to 6.8) and temperature (from 0.6°C77

to 21°C). Both at the lowest and highest temperatures, the 78

abundance exceeded 500 ind. m−2 (Figure 2). Based on 79

the data obtained in these studies, it is not possible to con- 80

cludewhetherR. cuneata shows any preference for specific 81

combinations of recorded temperature and salinity. Very 82

few records of the species come from areas with both low 83

salinity and low temperature, aswe did not collect samples 84

in such conditions. In the Vistula Lagoon and the Szczecin 85

Lagoon (southern Baltic Sea), the common rangia was ob- 86

served in areas with very low salinity, ranging respectively 87

from 0.5 to 4.8 (Warzocha et al., 2016) and from 0.3 to 2.0 88

(Czerniejewski et al., 2023), where temperatures range 89

from 0°C to 27°C and are also low in winter (Rudinskaya 90

and Gusev, 2012; Dąbrowski et al., 2023). 91

In the Gulf of Mexico, R. cuneata occurs on various 92

types of seabed, including sandy, muddy, and vegetated 93

substrates (LaSalle and de la Cruz, 1985; Auil-Marshalleck 94

et al., 2000). At all observation sites in theBaltic Sea todate, 95

R. cuneata has been recorded on awide range of sediments, 96

from silt and sandy-muddy sediments rich in organic mat- 97

ter (Vistula Lagoon, Motława estuary, Vistula Delta, north- 98

ern part of the Stockholm archipelago, Szczecin Lagoon – 99

PROEKO, 2010; Warzocha et al., 2016; Czerniejewski et al., 100

2023; Miernik et al., 2023; Karlson et al., 2024) through 101

fine- and medium-grained sands (Vistula Lagoon, Puck 102

Lagoon, Wisła Śmiała River, Vistula River prodelta, south- 103

ern part of the Stockholm archipelago, Pomeranian Bay 104

– PROEKO, 2010; Warzocha et al., 2016; Jegliński et al., 105

2022; Panicz et al., 2022; Miernik et al., 2023; Karlson 106
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Figure 2. Salinity and temperature at sites with Rangia cuneata in the Baltic Sea. The circles represent the abundance

(ind. m−2) of R. cuneata calculated from a single grab per site; black dots represent the presence of the common rangia

(qualitative samples); blue diamonds represent data from the literature (Solovjova et al., 2019; Tuszer-Kunc et al., 2020;

Świeżak et al., 2021; Wilman et al., 2023).

et al., 2024), to coarse-grained sand and gyttja outcrops107

(Puck Lagoon – Jegliński et al., 2022).108

In our study, specimens ranging from 1.4 mm to 50.4109

mm in length were collected. Except for two observations,110

one in the Vistula River prodelta (2014) and one in the111

Puck Lagoon (2017), adult bivalves, i.e., those larger than112

10 mm according to Karlson et al. (2024), were found at113

all stations. The largest individuals reported to date from114

the Baltic Sea were a 48.1 mm long specimen from the115

southern part of the Puck Lagoon and a 50.4mm long clam116

from the mouth of the Wisła Śmiała River, both collected117

in 2022. R. cuneata collected in the Vistula River prodelta118

did not exceed 35.8 mm (2022). Although in their native119

habitat individuals of this species can reach a length of120

over 80 mm (LaSalle and de la Cruz, 1985), research on121

the length of specimens from the Baltic Sea (Ezhova, 2012;122

Warzocha and Drgas, 2013; Dąbrowski et al., 2023) has123

not reported individuals larger than those observed in the124

Gulf of Gdańsk.125

Since the first observations of R. cuneata in the south-126

ern part of the Puck Lagoon and in the distributaries of the127

Vistula River, clams have been recorded in benthic studies128

in the subsequent years, in all seasons. In late spring 2022129

in the Puck Lagoon and in summer 2023 in the Wisła Śmi-130

ała River and the Martwa Wisła River, we observed a mass 131

mortality resulting in thousands of empty shells lying on 132

the surface of sediment or remaining buried in the surface 133

sediments. This phenomenon is known from the Vistula 134

Lagoon, where mass mortality after winter was explained 135

by the exhaustion of organisms caused by low tempera- 136

tures during long winters, dissolved oxygen deficiencies in 137

the bottom zone, and bacterial infections (Warzocha et al., 138

2016; Kornijów et al., 2018; Świeżak et al., 2021) or high 139

energy expenditure on osmoregulatory processes (Tuszer- 140

Kunc et al., 2020). Mass mortality of the common rangia in 141

the Puck Lagoon results in its patchy and ephemeral distri- 142

bution, which is a known effect in the case of alien species 143

found in their non-indigenous habitats (Houziauks et al., 144

2011). However, due to its r-reproductive strategy and 145

hydrographic characteristics of the distributaries of the 146

Vistula River (Cieśliński et al., 2017), R. cuneata is a stable 147

component of the Vistula River. 148

Given the conditions under which the common rangia 149

lives in the Baltic Sea and in its native range, the species 150

has the potential to spread further in the Baltic waters, 151

particularly in brackish zones characterised by high bio- 152

logical productivity. Its occurrence is possible not only 153

in further estuaries, but potentially also in brackish and 154
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Table 1. Depth range and environmental parameters at

the sites where Rangia cuneatawas found in 2014–2024.

Parameter Vistula Delta, Puck Gulf of Gdańsk

Motława estuary Lagoon excluding

Puck Lagoon

Depth range [m] 3.5–9.5 0.3–5.2 0.3–19.5

Salinity 1.2–7.1 5.8–7.3 6.9–7.0

Temperature [°C] 0.7–23.0 2.8–22.1 4.0–18.7

saline water reservoirs, such as coastal lakes or inland wa-155

ter channels, as a result of human activity, if introduced156

there. The increase in coastal water temperature in the157

Baltic Sea (Zalewska et al., 2024) due to climate change158

may also be a factor favouring the spread of this warm-159

water clam. By altering the habitat and the food web in the160

invaded area, the common rangia may definitely affect the161

functioning of the colonised ecosystem.162
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Świeżak, J., Smolarz, K., Michnowska, A., Świątalska, A.,277
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