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Abstract 

The alien Erythraean gastropod Finella pupoides has been recorded at low abundance in the Eastern Mediterranean for over half a century. 
Recently, its populations along the southeastern Levantine coastline have grown extremely abundant. Samples collected by Israel 
Oceanographic and Limnological Research surveys during 2010–2011 off the coast of Israel contained up to 3300 ind/m². 
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Introduction 

Populations of alien Erythraean molluscs may 
remain at low densities for extended periods 
before spreading and becoming invasive (Mienis 
2003). For example, a small Erythraean mytilid 
mussel, Brachidontes pharaonis (P. Fischer, 
1870), was first recorded from the Israeli coast 
in 1937 (Haas 1937) yet in the early 1970s it was 
still “c. 250 times rarer” than the native mytilid 
Mytilaster minimus (Poli, 1795) (Safriel et al. 
1980). A survey conducted thirty years later, 
however, discovered a major increase in abun-
dance and B. pharaonis currently forms dense 
clusters on midlittoral and infralittoral rocks, and 
on man-made hard substrates (Mienis 2003).  

Finella pupoides Adams A., 1860 is a small 
Indo-Pacific, detritivorous, scaliolid gastropod 
that is common in the Red Sea (Janssen et al. 
2011) and recorded from the Suez Canal (Barash 
and Danin 1977, as Eufenella pupoides). Finella 
pupoides was first recorded in the Mediterranean 
from coastal waters of Israel and southern 
Turkey (Barash and Danin 1977; van Aartsen 
2006) and subsequently reported from Lebanon 
(Bogi and Khairallah 1987) and Cyprus 

(Cecalupo and Quadri 1996). All along the 
Levant and the Aegean coast of Turkey, F. 
pupoides established stable populations (Tringali 
and Villa 1990; Niederhöfer et al. 1991 (as 
Obtortio pupoides), Buzzurro and Greppi 1996, 
1997; Öztürk et al. 2004; Öztürk and Can 2006; 
Bakir et al. 2012). A single shell was collected in 
shell grit off Otranto, Italy, in 1999, but no 
specimens have been collected since (Trono 
2006, Trono pers. comm.) 

In the past couple of years it was noted that 
the number of F. pupoides specimens has been 
increasing in infaunal samples collected off the 
Israeli Mediterranean coast, at the Southeastern 
Levantine Basin. This study documents the 
recent increase in abundance of F. pupoides. 

Materials and methods 

Benthic samples were collected during surveys 
off the Israeli coast conducted by the National 
Institute of Oceanography, Israel Oceanographic 
and Limnological Research, aboard the R/V 
Shikmona between 2004 and 2011. Sediment 
samples  were taken with a 32 × 35cm Van-Veen 
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Figure 1. Finella pupoides Adams A., 1860. Collected off the 
Israeli coast. The shell heights shown were: A. 3.2 mm, B. 2.5 
mm, C. 2.4 mm, D. 2.0 mm, E. 1.9 mm, and F. 2.1 mm. 

grab (KAHLSICO, model WA265/SS214), 
volume 20 L, and penetrating up to 20 cm into 
the substrate. The sediment was preserved in 
buffered formalin 10% for 3–7 days, sieved 
through a 250 µm mesh sieve, and then stored in 
70% ethanol. The specimens of F. pupoides 
obtained from these samples were deposited in 
the collection of the senior author (CB), Livorno, 
Italy.  

Results and discussion 

In the early 2000s, F. pupoides was collected 
along the Israeli coast from Haifa to Tel Aviv at 
depths between 5.5 and 29 m (Bogi and Galil 
2006). Annual surveys conducted off the central 
coast of Israel (34°41E, 31°56N, 7–13 m) 
detected no F. pupoides in 2004, a single 
specimen in each of 2008 and 2010, but up to 88 
ind/m² in 2011. Samples collected during an 
annual survey of the shallow sublittoral infauna 

along the length of the Israeli coast were entirely 
devoid of F. pupoides in 2005, 2006, 2007, and 
contained single specimens in 2008 and 2009. 
Yet, in 2010, at depth of 10 m in Haifa Bay next 
to Haifa port (32°49.940N, 35°02.534E), 726 
ind/m² were found. In samples collected that 
same year at 25 m depth in Haifa Bay (32°51.705 
N, 34°59.223E), up to 3300 ind/m² were 
recorded. In September 2011, in southern Haifa 
Bay (32°50.15N, 35°00.41E) at depth 14 m, up 
to 1815 ind/m² were recorded. Interestingly, 
Çinar et al. (2012) noted a similar numerical 
increase, next to Mersin harbour, Turkey (ca. 
440 km distant from Haifa), where the maximum 
density of F. pupoides was 800 ind/m². 

The large number of specimens available to us 
permitted examination of the variation in profile, 
sculpture and coloration. The protoconch 
comprises two smooth whorls. The typical form 
has an elongated profile, strongly convex whorls, 
the last two of equal diameter (Figure 1A), but 
specimens with an even more conical profile are 
not rare (Figure 1D, E), as are more slender 
specimens (Figure 1C, F). The spiral sculpture 
consists of cords differing in prominence. The 
typical color is whitish with brown spots on mid 
whorl. However, uniformly brown (Figure 1B, E) 
or white specimens are not rare (Buzzurro and 
Greppi 1996). Individuals ranged in size (height) 
between 1.9 and 4.0 mm.  

Once established in the Mediterranean, the 
temporal dynamics of the Erythraean species are 
markedly varied. Bodenheimer (1935) hypothe-
sized that local increase in abundance in popu-
lations of the Indo-Pacific species introduced 
through the Suez Canal could take considerable 
time. Although in some cases the interval 
between the initial establishment and rapid 
numerical increase and geographic spread has 
been exceedingly short (Galil 2006), a time lag, 
possibly reflecting an interval required for 
population growth needed to promote propagule 
pressure, is a more common pattern. In some 
cases, the time-lag may extend over half a cen-
tury; e.g., the gastropods Cerithium scabridum 
Philippi, 1848 and Indothais lacera (Born, 1778) 
[= Thais lacera (Born, 1778) were collected off 
of Jaffa by 1891 and 1928, respectively, (Hart 
1891; Mienis 1977) but only 90 and 64 years 
later, respectively, along the southeastern coast 
of Turkey (Enzenross et al. 1990; Niederhöfer et 
al. 1991). The jack, Alepes djedaba (Forsskål, 
1775) and the swimming crab Charybdis hellerii 
(A. Milne-Edwards, 1867) were both collected in 
Haifa Bay in 1924, but not until nearly three and 
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six decades later, respectively, in Iskenderun, 
Turkey (Akyüz 1957; Kocataş 1981). The last 
two species are easily distinguished from the 
native Mediterranean biota, are collected along 
intensively fished coasts, and so were unlikely to 
be overlooked. The actual time lag is probably 
longer than the records imply because chances of 
detecting the earliest colonists of an uninten-
tionally introduced species are slim.  

The implication of a long time lag is that even 
were new introductions prevented, populations 
of some of the Erythraean aliens already in the 
Levant may still increase and spread in future. 
The longer management of the Erythraean 
invasion is delayed, the larger the “invasion 
debt” we accrue. 
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