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1 Native Range and Status in the United States

Native Range
From Freyhof and Kottelat (2008):

“Along coast of Mediterranean, Black, Azov and Caspian Sea basins. Atlantic coast northward to
Loire estuary (France). Isolated populations along costs of southern England and the Netherlands
(some might actually be the marine A. mochon). Permanent freshwater resident populations in
Guadalquivir and Tagus (now extirpated) drainages, Santo André lagoon (Portugal) and Lake
Trichonis (Greece).”



From Froese and Pauly (2016):

“Eastern Atlantic: Portugal and Spain to Nouadhibou in Mauritania and Madeira, and throughout
the Mediterranean and Black Sea. Isolated populations on coasts of England and the Netherlands
[Quignard and Pras 1986]. Previously, two subspecies were recognized in Russian waters:
Atherina boyeri pontica [Eichwald, 1838] from the Black Sea and the Sea of Azov and Atherina
boyeri caspia [Eichwald, 1838] from the Caspian Sea [Reshetnikov et al. 1997].”

From Baker et al. (2015):

“Spain (Elvira 1995). Ponto-Caspian basin. Eastern Mediterranean Sea (Kalogirou et al. 2012).”
From Clavero et al. (2014):

“Sandsmelt (Atherina boyeri) is a native species in Morocco, inhabiting wetlands and the lower
reaches of rivers (Azeroual, 2003; Francisco et al., 2008), [...]”

Atherina boyeri
Figure 1. Native range of Atherina boyeri. Map from Kottelat and Freyhof (2007).

Status in the United States
Atherina boyeri was introduced to Baltimore, Maryland from Belgium (Zeebrugge) (Froese and
Pauly 2016).

From FAO (2016):

“Atherina boyeri introduced to USA from Belgium”

From Baker et al. (2015):

“Atherina boyeri does not currently occur near waters connected to the Great Lakes. There is no

indication that this species is sold or stocked in North America. However, it occurs in ports that
have direct connections with the Great Lakes (NBIC).”



Means of Introductions in the United States
From FAO (2016):

“Reasons of Introduction: 1) accidental”
From Baker et al. (2015):

“It can survive in hypersaline conditions up to 110% salinity and temperatures between 6-25°C
(Henderson and Bamber 1987). It is likely that Atherina boyeri has the potential to survive
ballast tank environments.”

Remarks

Some authors consider Atherina mochon to be a junior synonym for Atherina boyeri (Froese and
Pauly 2016; ITIS 2016), others consider it to be a separate, fully marine species (Kottelat and
Freyhof 2007). For this assessment, those fully marine populations, usually indicated with the
name Atherina mochon were not considered.

From Baker et al. (2015):

“The native and introduced ranges of Atherina boyeri have similar climatic and abiotic
conditions to that of the Great Lakes (EPA 2008; Reid and Orlova 2002; Grigorovich et al.
2003). If introduced, Atherina boyeri is likely to find a suitable habitat in the Great Lakes.
Although it is commonly found in estuaries, it has no problem establishing in freshwater due to
its ability to tolerate a broad range of salinities and adapt quickly (Henderson and Bamber, 1987;
Leonardos and Sinis 2000). It is thermophilous, its ability to survive the winters of the Great
Lakes is limited (Den Hartog and Van der Velde 1987; Henderson and Bamber 1987). Atherina
boyeri exhibits a rapid growth rate, early maturity, and frequent spawning over a long breeding
season (Fernandez-Delgado et al. 1988). Its reproductive strategy may contribute to its
establishment if introduced to the Great Lakes.”

2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From Eschmeyer et al. (2016):

“boyeri, Atherina Risso [A.] 1810:338, PI. 10 (fig. 38) [Ichthyologie de Nice] Dept. du Var,
France, northwestern Mediterranean Sea. Lectotype: MNHN A-4342 (70.6 mm SL).
Paralectotypes: MNHN A-4342 (now 1, poor condition), MNHN B-860 (1, dry). Type catalog:
Bertin 1945:376, Blanc & Hureau 1971:703. Spelled boieri in Cuvier & Valenciennes
1835:xxiij, 432, PI. 303. Recognition of subspecies still in doubt; see Miller 2003:53-55.
Lectotype selected by Kottelat & Freyhof 2009:83. «Valid as Atherina boyeri Risso 1810 --
(Kiener & Spillmann 1973:576, Quignard & Pras in Whitehead et al. 1986:1208, Mauge
1986:277, Maugé 1990:604, Trabelsi et al. 1994:457, Vasil'eva 1994: 618, Coad 1995:26,
Bianco et al. 1996:56, Vasil'eva 1996: 203, Kottelat 1997:158, Reshetnikov et al. 1997:746,



Sokolov 1998:108, Coad 1998:103, Azeroual et al. 2000:20, Trabelsi et al. 2000:77, Bilecenoglu
et al. 2002:57, Miller 2003:47 in subgenus Hepsetia, Bogutskaya & Naseka 2004:175, Fricke et
al. 2007:68, Kottelat & Freyhof 2007:470, Vasil'eva 2007:65, Parin et al. 2014:192, Barbieri et
al. 2015:89, de Morais et al. 2016:2115). Current status: Valid as Atherina boyeri Risso 1810.
Atherinidae: Atherininae.”

From ITIS (2016):
“Taxonomic Status: Current Standing: valid”

“Kingdom Animalia
Subkingdom Bilateria
Infrakingdom Deuterostomia
Phylum Chordata
Subphylum Vertebrata
Infraphylum Gnathostomata
Superclass Osteichthyes
Class Actinopterygii
Subclass Neopterygii
Infraclass Teleostei
Superorder Atheriniformes
Order Atheriniformes
Suborder Atherinidae
Family Atherinidae
Subfamily Atherininae
Genus Atherina
Species Atherina boyeri Risso, 1810”

Size, Weight, and Age Range
From Freyhof and Kottelat (2008):

“Usually lives 1-2 years, rarely up to four.”
From Froese and Pauly (2016):
“Maturity: Lm 5.8, range 5-? cm

Max length: 20.0 cm TL male/unsexed; [Billard 1997]; max. reported age: 4 years [Kottelat and
Freyhof 2007]”

Environment
From Froese and Pauly (2016):

“Marine; freshwater; brackish; demersal; amphidromous [Kottelat and Freyhof 2007]; depth
rangel-?m.”



“A very euryhaline species, where adults are frequently found in brackish waters and more
sporadically in freshwater [Wildekamp et al. 1986], [...]”

Climate/Range
From Froese and Pauly (2016):

“Subtropical; 53°N - 20°N, 18°W - 42°E”

Distribution Outside the United States

Native
From Freyhof and Kottelat (2008):

“Along coast of Mediterranean, Black, Azov and Caspian Sea basins. Atlantic coast northward to
Loire estuary (France). Isolated populations along costs of southern England and the Netherlands
(some might actually be the marine A. mochon). Permanent freshwater resident populations in
Guadalquivir and Tagus (now extirpated) drainages, Santo André lagoon (Portugal) and Lake
Trichonis (Greece).”

From Froese and Pauly (2016):

“Eastern Atlantic: Portugal and Spain to Nouadhibou in Mauritania and Madeira, and throughout
the Mediterranean and Black Sea. Isolated populations on coasts of England and the Netherlands
[Quignard and Pras 1986]. Previously, two subspecies were recognized in Russian waters:
Atherina boyeri pontica [Eichwald, 1838] from the Black Sea and the Sea of Azov and Atherina
boyeri caspia [Eichwald, 1838] from the Caspian Sea [Reshetnikov et al. 1997].”

From Baker et al. (2015):

“Spain (Elvira 1995). Ponto-Caspian basin. Eastern Mediterranean Sea (Kalogirou et al. 2012).”
From Clavero et al. (2014):

“Sandsmelt (Atherina boyeri) is a native species in Morocco, inhabiting wetlands and the lower
reaches of rivers (Azeroual, 2003; Francisco et al., 2008), [...]”

Introduced
From Freyhof and Kottelat (2008):

“Introduced in Aral Sea, Lake Trasimeno (Italy) and perhaps other lakes in Italy.”

From Froese and Pauly (2016):

Year / Period From To Established | Ecol. effects
Unknown North East Atlantic | Netherlands | established
1956 Caspian Sea Aral Sea Established some




From Baker et al. (2015):

“Atherina boyeri occurs in isolated populations on the coasts of England (Fishbase). This species
is found in Lake Trasimeno, Italy (Freyhof and Kottelat 2008), the coasts of the Netherlands
(Den Hartog and Van der Velde 1987), Portugal (Fishbase), and Spain. Its occurrence has been
recorded in Sapanca Lake (Geldiay and Balik 1996), Guzelhisar Stream, KOycegiz Lake (Balik
1979), Kigiikgekmece Lake (Altun 1999), Lake Iznik (Ozeren 2004), Homa Lagoon (Sezen
2005), Hirfanli Dam Lake, Beysehir Lake, and Mogan Lake (Innal and Erk’akan 2006), Turkey.
It has been reported to occur in the Aral Sea (Freyhof and Kottelat 2008).”

From Clavero et al. (2014):

“[...] but is non-native to the study area [inland rivers of Morocco] (Table 1 [in source
material]), Sandsmelt is unlikely to have naturally colonized the study area, since it was mainly
recorded in relatively high altitude reaches (>1100 m asl) and about 850 km of mostly dry river
bed far from the sea sources.”

Means of Introduction Outside the United States
From Baker et al. (2015):

“This species is introduced into freshwater lakes and reservoirs in Europe to enhance stock
(Economidis et al. 2000). In Turkey, it has been introduced to several lakes by local fishermen
(Inaal and Erk’akan 2006).”

From Ozulu et al. (2005):

“Having arrived through the riverlines and channels of the Riva Stream from the Black Sea
before building of the reservoir dam wall in 1972, A. boyeri is now found in the Omerli reservoir
where it acclimatized and expanded, occupying the ecological niche of pelagic planctophagous
fish.”

Short Description
From Froese and Pauly (2016):

“Dorsal spines (total): 7 - 10; Dorsal soft rays (total): 8-16; Anal spines: 2; Anal soft rays: 10 -
18. Eye diameter wider than snout length [Muus and Nielsen 1999].”

From Baker et al. (2015):

“Atherina boyeri is a small fish that is brown and silver in color. Its head length is about 4 times
less than its total length. This species possesses 21-39 gillrakers. Its back is brown to brownish
gray. It has 40-47 vertebrae, 7-10 dorsal spines, and 8-10 dorsal soft rays (Muus and Nielsen
1999). The scales are in a longitudinal series (44-48) and silvery in color. The eye diameter is
greater than the snout length. It exhibits a wide range in morphometric and meristic
characteristics.”



From Kottelat and Freyhof (2007):

“Distinguished from other species of Atherinidae in Europe by: 39-49 total scales in midlateral
series / 23-31 gill rakers / 13-15Y% anal rays. Size up to about 85mm SL, 120mm in Lake
Trichonis and 145mm in Caspian Sea.”

Biology
From Freyhof and Kottelat (2008):

“Gregarious.... Spawns for the first time at 1-2 years. Freshwater populations spawn in April-
June in Guadalquivir, in March-October in Lake Trichonis. Short spawning migrations into
estuaries in some populations. Fractional spawner, larger individuals spawn for a longer period.
Eggs with long hairy appendages attaching them to filamentous algae, deposited at 2-6 m depth.
Larvae are pelagic but often form schools close to the shores. In lakes and estuaries, feeds mainly
on small planktonic invertebrates, often on benthos in rivers.”

“Lower parts of rivers, estuaries, coastal lakes and sea. Freshwater populations prefer still or
slow-flowing waters. Pelagic in lakes.”

From Froese and Pauly (2016):

“Adults occur in great schools. They are carnivorous, feeding on small crustaceans, worms,
mollusks [Quignard and Pras 1986] and fish larvae [Muus and Nielsen 1999] in lakes and
estuaries, and on benthos in rivers [Kottelat and Freyhof 2007]. [...] Some populations undergo
spawning migrations into estuaries.”

From Baker et al. (2015):

“Atherina boyeri is a small, short lived fish native to the Ponto-Caspian basin, eastern
Mediterranean Sea, and Spain (Quignard and Pras 1986; Elivra 1995; Kalogirou et al. 2012). It
inhabits coastal and estuarine waters, as well as inland waters. It can tolerate a broad range of
salinities, and inhabits fresh to hypersaline waters (Henderson and Bamber, 1987; Leonardos and
Sinis 2000). It is capable of adapting rapidly, perhaps due to the great variety in longevity,
reproductive years, size at maturity, and maximum size attributed to this species (KugcUk et al.
2012; Henderson and Bamber 1987). Juveniles have no abiotic preferences (Pombo 2005). It has
a temperature range of 6-25°C and the northern range of this species is limited by the amount of
fat the young can lay down (Henderson and Bamber 1987). It is thermophilous and may not be
able to tolerate low temperatures, especially as juvenile fish (den Hartog and Van der Velde
1987; Henderson and Bamber 1987).”

“Atherina boyeria is carnivorous but its prey is primarily zooplankton and other small
invertebrates due to its limited gape (Henderson and Bamber 1987). Atherina boyeri that inhabit
coastal waters feed on zooplankton, while those that inhabit estuaries feed on benthic organisms
(Kiener and Spillman 1969; Bartulovig et al. 2004). This species is an opportunistic feeder and
its diet changes with the seasons and prey availability (Bartulovig et al. 2004). During the
autumn, it feeds on fish larvae (Doulka et al. 2013). It has been suggested that this species plays
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an important role in estuarine food webs (Bartulovic et al. 2004). Atherina boyeri is preyed on by
carnivorous fish such as Sphyraena (Kalogirou et al. 2012).”

“Atherina boyeri exhibits a rapid growth rate, early maturity, and frequent spawning over a long
breeding season (Fernandez-Delgado et al. 1988). This species develops to its full external adult
morphology within 2 months of hatching, and reach sexual maturity within their first year of life
(Henderson and Bamber 1987). This species reproduces in the summer with an average fecundity
15 110.4 per individual (KigUk et al. 2012). Adults remain in or near their spawning areas
(Henderson and Bamber 1987).”

Human Uses
From Froese and Pauly (2016):

“Fisheries: commercial”
From Baker et al. (2015):

“Atherina boyeri has commercial value as a prey of highly-priced carnivorous fish such as sea
bass, Dicentrarchus labrax.”

Diseases

No records of OIE reportable diseases were found.
From Baker et al. (2015):

“Atherina boyeri is a carrier of the metacercariae of Labratrema minimus, a parasitic trematode
that also infects gobies (Combes 2001).”

From Scholz et al. (2011):

“Giovinazzo, Antegiovanni, Dorr & Elia (2006) reported Bothriocephalus acheilognathi from
Atherina boyeri Risso from Lake Trasimeno, but species identification of these tapeworms
requires confirmation.”

From Bailly (2013):

“Host of Bothriocephalus atherinae Chernyshenko, 1949 (parasite)
Caligopsis ponticus Markevich, 1940 [via synonym] (parasitic: endoparasitic)
Sphaeromyxa sevastopoli Naidenova, 1970 (parasitic: endoparasitic)
Thersitina gasterostei (Pagenstecher, 1861) [via synonym] (parasitic:
endoparasitic)
Tylodelphys clavata (von Nordmann, 1832) (parasitic: endoparasitic)”



Threat to Humans
From Froese and Pauly (2016):

“Harmless”

3 Impacts of Introductions
From Baker et al. (2015):

“Atherina boyeri can adapt to new environments rapidly. It established as a nonnative fish in
Lake Egirdir within 2 years of its introduction (Kugtlik et al. 2007). Atherina boyeri is capable of
reaching high densities; it became a dominant fish in the community, comprising of nearly 50%
of the ichthyofauna composition in the Mala Neretva estuary (SrSen 1995).”

“It is considered as a potential threat to lentic ecoystems (Kiguk et al. 2007).”

“Increased population size of Atherina boyeri in the Neretva River estuary enhanced the
production of the local fishery and the stock of sea bass Dicentrarchu labrax (Kuguk et al. 2007).
In Greece, it is sold for about US $3 per kg and is edible (EI-Sahn et al. 1990; Leonardos and
Sinis 2000).

Introduction of Atherina boyeri may positively impact the populations of Great Lakes predatory
fish and enhance recreational fishing. If Atherina boyeri were introduced, the parasitic trematode
that it carries may infect invasive gobies of the Great Lakes and help decrease their populations.”

From Kuguk et al. (2012):

“There is no dominant pelagic fish other than zooplanktivorous A. boyeri in Lake Egirdir. The
hunting pressure on the lake zooplankton results in disappearance of zooplankton from food web
and accordingly abnormal development of the phytoplankton, which leads to loss of water
quality and transparency in the lake. Furthermore, feeding habits of the A. boyeri from a broad
spectrum may have further negative impacts on larvae and juveniles of other fish species in the
lake. Potential of leading to various changes in the lake ecosystem due to its invasiveness
resulting from extremely fast adaptation and rapid breeding capability of the species can be
inferred from our results.”



4 Global Distribution

Figure 2. Known global distribution of Atherina boyeri. Map from GBIF (2013).

The observation in Florida is from Atherina mochon a fully marine congener of Atherina boyeri
and was not used as a source point in the climate match. It could also not be corroborated by any
other sources.

The observation off the east coast of Africa in Equatorial Guinea was a single specimen collected
in 1965. It was collected in a marine environment and was not used as a source point for the
climate match.

The observations shown in Saudi Arabia were actually collected from Skyros Island, which is
part of Greece in the Aegean Sea. These observations were not used as source locations due the
incorrect coordinates attached to the observations.

The observations in the Netherlands were not included in the climate match due to the need for
thermal discharge to sustain those populations:

From Baker et al. (2015):
“Atherina boyeri is established in the Netherlands after intentional introduction, but its

distribution is bound to waters that receive thermal discharge from the cooling systems of power
plants (Den Hartog and Van der Velde 1987).”
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5 Distribution Within the United States

No map of the distribution of Atherina boyeri in the United States was available. Froese and
Pauly (2016) recorded an introduction into Maryland and GBIF (2013) contains a record for
Atherina mochon in Florida. It is unknown if either observation indicates an established
population.

6 Climate Matching

Summary of Climate Matching Analysis

The climate match for Atherina boyeri was high along the west coast, the southern Great Lakes
Basin, and Appalachia. The match was low in the Pacific Northwest, upper Great Plains,
northern New England, and Florida and along the Gulf Coast; it was medium everywhere else.
The Climate 6 score (Sanders et al. 2014; 16 climate variables; Euclidean distance) for the
Continental U.S. was 0.275, high, and high in Arkansas, Arizona, California, Connecticut,
Delaware, ldaho, Illinois, Indiana, Kentucky, Maryland, Massachusetts, Michigan, Missouri,
Nevada, New Jersey, New York, North Carolina, Ohio, Oregon, Pennsylvania, Rhode Island,
Tennessee, Utah, Virginia, Washington, and West Virginia.
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Species: Atherina boyeri
Selected Climate Stations o 2m ae0 - tao N

Figure 3. RAMP (Sanders et al. 2014) source map showing weather stations selected as source
locations (red) and non-source locations (gray) for Atherina boyeri climate matching. Source
locations from GBIF (2013) and Baker et al. (2015).
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Figure 4. Map of RAMP (Sanders et al. 2014) climate matches for Atherina boyeri in the
contiguous United States based on source locations reported by GBIF (2013) and Baker et al.
(2015). 0= Lowest match, 10=Highest match.

The High, Medium, and Low Climate match Categories are based on the following table:

Climate 6: Proportion of Climate
(Sum of Climate Scores 6-10) / (Sum of total Match
Climate Scores) Category
0.000<X<0.005 Low
0.005<X<0.103 Medium
>0.103 High

7 Certainty of Assessment

The certainty of assessment for Atherina boyeri is medium. There is an adequate amount of
quality information on the ecology and biology of the species. There is some question if the fully
marine populations are the same species or a separate species. In this assessment they were
treated as a separate species, with Atherina mochon as the marine species. Records of
introductions were found for A. boyeri but for some locations there was some conflict between
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different sources on the exact native range of the species. Records of demonstrated and potential
impacts from the introductions were found.

8 Risk Assessment

Summary of Risk to the Contiguous United States

The history of invasiveness of Atherina boyeri is high. Many records of introduction were found.
Even allowing for the larger native range, there were still many instances of non-native
introductions. The records of demonstrated impacts were significant, such as becoming nearly
50% of the total fish population in an invaded estuary. There are significant impacts predicted if
this species reached the Great Lakes. The climate match was high, particularly along the Pacific
Coast and the lower Great Lakes. This species has been identified in other efforts as a species of
concern for the Great Lakes (Baker et al. 2015). The certainty of assessment is medium. The
overall risk assessment category is high.

Assessment Elements

e History of Invasiveness (Sec. 3): High

e Climate Match (Sec. 6): High

e Certainty of Assessment (Sec. 7): Medium

e Remarks/Important additional information No additional remarks.
e Overall Risk Assessment Category: High
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