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1 Native Range and Status in the United States

Native Range
From Froese and Pauly (2018a):

“Eastern Atlantic: from the coasts of southern Norway to Cape Verde, including the
Mediterranean and the Black Sea [Ben-Tuvia 1986, Rochard and Elie 1994, Lloris et al. 1991].
Records of its occurrence in tropical waters are based on misidentifications [Thomson 1986].”



From Eschmeyer et al. (2018):

“Distribution: Western Baltic Sea, Mediterranean Sea, Black Sea, eastern Atlantic: southern
Norway to Senegal including Azores, Madeira, Canary Islands and Cape Verde Islands.”

Status in the United States
From Froese and Pauly (2018a):

“Introduced from Ashdod, Israel to Baltimore, Maryland. Unknown if established.”

No evidence was found to suggest that this species is in trade in the United States.

Means of Introductions in the United States
From Froese and Pauly (2018a):

“Reason: accidental with ships [...]
Recorded from ballast water in commercial vessels [Wonham et al. 2000].”

Remarks

Eschmeyer et al. (2018) list the following synonyms for C. ramada: Liza alosoides, Liza ramada,
Liza ramado, Mugil capito, Mugil dubahra, Myxus maroccensis, Mugil octoradiatus, Mugil
petherici, and Mugil ramada. All synonyms were used in addition to the currently accepted
scientific name to search for information on this species.

2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From Froese and Pauly (2018b):

“Biota > Animalia (Kingdom) > Chordata (Phylum) > Vertebrata (Subphylum) > Gnathostomata
(Superclass) > Pisces (Superclass) > Actinopterygii (Class) > Perciformes (Order) > Mugiloidei
(Suborder) > Mugilidae (Family) > Chelon (Genus) > Chelon ramada (Species)”

“Status
accepted”

Size, Weight, and Age Range
From Froese and Pauly (2018a):

“Maturity: Lm 25.9, range 25 - 32 cm

Max length : 70.0 cm TL male/unsexed; [Muus and Dahlstrém 1978]; common length : 35.0 cm
TL male/unsexed; [Thomson 1981]; max. published weight: 2.9 kg [Keith and Allardi 2001];
max. reported age: 10 years [Keith and Allardi 2001]”



Environment
From Froese and Pauly (2018a):

“Marine; freshwater; brackish; pelagic-neritic; catadromous [Kottelat and Freyhof 2007]; depth
range 10 - 20 m [Billard 1997].”

From Cardona (2006):

“Comparing habitat availability and habitat use showed that the distribution of all grey mullet
species in the estuaries of Minorca was strongly affected by salinity. M[ugil] cephalus and

L. ramado are good osmoregulators, as they maintain a stable internal osmolality in a wide range
of external salinity levels, including fresh water (Lasserre and Gallis, 1975; Nordlie and Lefler,
1975; Nordlie et al.,, [sic] 1982; Thomas, 1984; Kulikova et al.,, [sic] 1989). In these two
species, the cost of osmotic regulation is the lowest within the oligomesohaline range (Nordlie
and Lefler, 1975; Cardona, 1994, 2000) and therefore growth is expected to be highest within
that range, although experimental evidence is available only for M. cephalus (Cardona, 2000).
Thus, it is not surprising to find that these two species showed a strong preference for sites with a
salinity level under 15, although adults may prefer more saline areas (Cardona, 2000; Chang et
al., 2004). However, Chang et al., (2004) have revealed the existence of individual differences in
the habitat preference of M. cephalus in Taiwan, as most specimens avoid freshwater sites
throughout their life whereas others spend long periods there. Such variability may also be true
for L. ramado, which is a species found over a wide range of salinity levels (Lafaille et al., 2002;
Almeida, 2003).”

Climate/Range
From Froese and Pauly (2018a):

“Temperate; 60°N - 15°N, 32°W - 42°E”

Distribution Outside the United States

Native
From Froese and Pauly (2018a):

“Eastern Atlantic: from the coasts of southern Norway to Cape Verde, including the
Mediterranean and the Black Sea [Ben-Tuvia 1986, Rochard and Elie 1994, Lloris et al. 1991].
Records of its occurrence in tropical waters are based on misidentifications [Thomson 1986].”

From Eschmeyer et al. (2018):

“Distribution: Western Baltic Sea, Mediterranean Sea, Black Sea, eastern Atlantic: southern
Norway to Senegal including Azores, Madeira, Canary Islands and Cape Verde Islands.”



Introduced

Froese and Pauly (2018a) report that C. ramada was introduced to Israel from an unknown
location and is now established. C. ramada was introduced to the Jordan River (unknown
country) from an unknown location and to Oman from Greece; neither introduction resulted in
establishment.

Means of Introduction Outside the United States
From Froese and Pauly (2018a):

“aquaculture [in Israel and Oman]”

“unknown [in Jordan River]”

Short Description
From Froese and Pauly (2018a):

“Dorsal spines (total): 4 - 5; Dorsal soft rays (total): 7-10; Anal spines: 3; Anal soft rays: 8 - 9.
Fusiform body [Rochard and Elie 1994]. Massive head, flattened above the eyes [Rochard and
Elie 1994]. Small mouth [Rochard and Elie 1994]. Snout short and blunt [Rochard and Elie
1994]. Two dorsal fins well-separated, the first with 4 to 5 spines [Keith and Allardi 2001,
Rochard and Elie 1994]. Pectoral fins are placed high on the flanks [Rochard and Elie 1994].
Large scales [Rochard and Elie 1994]. Dorsal sides and flanks gray-colored, ventral side white
[Rochard and Elie 1994].”

Biology
From Froese and Pauly (2018a):

“Adults are pelagic occurring near shore, entering lagoons and lower reaches of rivers in schools;
often in polluted waters [Rochard and Elie 1994, Kottelat and Freyhof 2007] between
temperatures 8-24°C. Juveniles colonize the littoral zone and estuaries [Rochard and Elie 1994].
Adults feed on epiphytic algae, detritus and small benthic or planktonic organisms, pelagic eggs
and larvae while juveniles feed on zooplankton until about 3.0 cm SL, then on benthic animals
and plants [Kottelat and Freyhof 2007]. Spawning takes place at sea near the coast between
September and February [Billard 1997, Rochard and Elie 1994]. Oviparous, eggs are pelagic and
non-adhesive [Breder and Rosen 1966]. Adults undergo migrations [Rochard and Elie 1994].”

“Spawning takes place at sea near the coast by gathering in groups between September and
February [Rochard and Elie 1994]. The eggs develop at sea [Rochard and Elie 1994]. The
juveniles then colonize the littoral zone and the estuaries [Rochard and Elie 1994]. Adults enter
the lower parts of the rivers and treturn [sic] to the sea to spawn [Rochard and Elie 1994].”

Human Uses
From Froese and Pauly (2018a):

“Fisheries: commercial; aquaculture: commercial; gamefish: yes”
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Diseases
From Froese and Pauly (2018a):

“Heterophyes Infection, Parasitic infestations (protozoa, worms, etc.)
Epitheliocystis, Bacterial diseases”

Oguz and Oktener (2007) report C. ramada (as Liza ramada) as a host for the parasitic
crustaceans Caligus pageti Russel, 1925, Pseudocaligus apodus Brian, 1924, and Ergasilus
nanus van Beneden, 1870.

From Yurakhno et al. (2007):

“A new multivalvulid myxozoan parasite, Kudoa unicapsula n. sp., is described from the
intestinal mesentery, intestine and pyloric caeca of the thin-lipped grey mullet Liza ramada
(Risso 1826) [...]”

Blasco-Costa et al. (2008) report C. ramada (as Liza ramado) as a host for two digenean stomach
parasites specific to mullets: Saturnius papernai Overstreet, 1977 and Saturnius dimitrovi
Blasco-Costa, Pankov, Gibson, Balbuena, Raga, Sarabeev & Kostadinova, 2006.

From Oguz and Bray (2008):

“Microcotyle mugilis (Vogt, 1878)

Host: Liza ramada

Infection site: Gill [...]

Remarks: This species is a common parasite of L. ramada in the Mediterranean (Euzet et al.
1993, Radujkovic & Euzet, 1989) and has recently been reported in the Black Sea in this host
(Dmitrieva & Gaevskaya 2001).”

Blasco-Costa et al. (2009) report C. ramada (as Liza ramado) as a host for the digenean parasites
Dicrogaster perpusilla Looss, 1902, Dicrogaster contracta Looss, 1902, Dicrogaster
maryutensis Al-Bassel, 1990, and Forticulcita glabra Overstreet, 1982.

Strona et al. (2010) report C. ramada (as Liza ramado) as a host for the following
monogenoidean parasites: Benedenia monticellii (Parona & Perugia, 1895), Ergenstrema mugilis
Paperna, 1964, Ligophorus confusus Euzet & Suriano, 1977, Ligophorus imitans Euzet &
Suriano, 1977, and Ligophorus parvicirrus Euzet & Sanfilippo, 1983.

Atopkin et al. (2015) report C. ramada (as Liza ramado) as a host for the following trematode
parasites: Saccocoelium obesum, Saccocoelium tensum, Dicrogaster perpusilla, and Haploporus
benedeni.

The above is not a complete list of diseases and parasites documented in C. ramada. However,
no OIE-reportable diseases have been documented for this species.



Threat to Humans
From Froese and Pauly (2018a):

“Harmless”

3 Impacts of Introductions

According to Froese and Pauly (2018a) there are no known impacts of this species in its
introduced areas. The introduction to Oman states that there are “probably none” when it comes
to significant ecological impacts.
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Figure 1. Known global distribution of Chelon ramada. Map from GBIF Secretariat (2017).
Locations reported in sub-Saharan Africa and Central America were excluded from this map and
the climate matching analysis because they do not represent established populations of

C. ramada.

Because the climate matching analysis is not valid for marine waters, no marine occurrences
were used in the climate matching analysis. Brackish water occurrences were included, including
the Black Sea and estuaries.



5 Distribution Within the United States

No map is available. Chelon ramada was accidentally introduced to Baltimore, Maryland but it
is unknown if it is established (Froese and Pauly 2018a). A search was conducted on USGS NAS
website and no results were found.

6 Climate Matching

Summary of Climate Matching Analysis
This climate match only applies to the brackish and fresh water portions of the species range. It
does not apply to marine environments where Chelon ramada reproduces.

The Climate 6 score (Sanders et al. 2018; 16 climate variables; Euclidean distance) for Chelon
ramada for the contiguous United States is 0.247, which is a high score. The range for a high
climate match is 0.103 and above. Most of the contiguous United States recorded a medium
match, with pockets of high match throughout the western United States especially in coastal
states, and in the Midwest and Mid-Atlantic regions. The Plains states, the Olympic Peninsula of
Washington, and much of the Gulf Coast and Florida had a low match.
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Figure 3. Map of RAMP (Sanders et al. 2018) climate matches for Chelon ramada in the
contiguous United States based on source locations reported by GBIF Secretariat (2017).

O0=Lowest match, 10=Highest match.

The “High”, “Medium”, and “Low” climate match categories are based on the following table:

Climate 6: Proportion of

Climate Match

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

7 Certainty of Assessment

Information is known about the biology and ecology of Chelon ramada. C. ramada has been
reported as introduced and established in Israel. It has also been introduced in the Jordan River

(country unknown) and Oman but not established. Chelon ramada was also accidentally
introduced to Baltimore, Maryland, but it is unknown if it became established. No adverse

impacts have been recorded from these introductions. Another source of uncertainty in this
assessment is the ability of the species to reproduce, because the climate matching analysis does
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not cover the marine habitats where C. ramada typically breeds. Due to lack of information on
impacts and climate matching uncertainty, the certainty of this assessment is low. More
information is needed to increase the assessment certainty.

8 Risk Assessment

Summary of Risk to the Contiguous United States

Thinlip grey mullet (Chelon ramada) is a fish native throughout the Eastern Atlantic from
Norway to Cape Verde and into the Mediterranean and Black Seas. C. ramada is used for human
consumption as a gamefish, in commercial fisheries, and in aquaculture. It has been introduced
into Israel for aquaculture, where it has become established, but no negative impacts have been
reported. There have been other introductions, including to Baltimore, Maryland, but
establishment has not been confirmed other than in Israel. The introduction to Maryland occurred
through ballast water. C. ramada does not appear to be in trade in the United States. This species
is a host to numerous diseases and parasites. The climate match with the contiguous United
States for the freshwater and brackish portions of its lifecycle is high overall. There were areas of
high match throughout the west especially in coastal states, as well as in the Midwest and Mid-
Atlantic regions. More states recorded a high match than a low or medium match. Due to lack of
information about impacts from introductions, and not being able to prepare a climate match for
the marine portion of C. ramada’s life cycle, the overall risk for this species is uncertain.

Assessment Elements

History of Invasiveness (Sec. 3): None Documented
Climate Match (Sec. 6): High

Certainty of Assessment (Sec. 7): Low

Overall Risk Assessment Category: Uncertain

9 References

Note: The following references were accessed for this ERSS. References cited within quoted
text but not accessed are included below in Section 10.

Atopkin, D. M., A. Yu. Beloded (Nikitenko), H. D. Ngo, N. V. Ha, and N. V. Tang. 2015.
Molecular genetic characterization of the Far Eastern trematode Skrjabinolecithum
spasskii, Belous, 1954 (Digenea: Haploporidae), a parasite of mullets. Molecular Biology
49(3):373-379.

Blasco-Costa, 1., F. E. Montero, D. I. Gibson, J. A. Balbuena, J. A. Raga, L. S. Shvetsova, and A.
Kostadinova. 2008. A revision of the species of Saturnius Manter, 1969 (Digenea:
Hemiuridae), parasites of mullets (Teleostei: Mugilidae). Systematic Parasitology 71:53-
74.

Blasco-Costa, I., F. E. Montero, J. A. Balbuena, J. A. Raga, and A. Kostadinova. 2009. A
revision of the Haploporinae Nicoll, 1914 (Digenea: Haploporidae) from mullets

10



(Mugilidae): Dicrogaster Looss, 1902 and Forticulcita Overstreet, 1982. Systematic
Parasitology 72:187-206.

Cardona, L. 2006. Habitat selection by grey mullets (Osteichthyes: Mugilidae) in Mediterranean
estuaries: the role of salinity. Scientia Marina 70(3):443-455.

Eschmeyer, W. N., R. Fricke, and R. van der Laan, editors. 2018. Catalog of fishes: genera,
species, references. Available:
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=1
6930. (July 2018).

Froese, R., and D. Pauly, editors. 2018a. Chelon ramada (Risso, 1827). FishBase. Available:
https://www.fishbase.de/summary/Chelon-ramada.html. (July 2018).

Froese, R., and D. Pauly, editors. 2018b. Chelon ramada (Risso, 1827). FishBase. In World
Register of Marine Species. Available:
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1042830. (July 2018)

GBIF Secretariat. 2017. GBIF backbone taxonomy: Chelon ramada (Risso, 1827). Global
Biodiversity Information Facility, Copenhagen. Available:
https://www.gbif.org/species/9234296. (July 2018, August 2018).

Oguz, M. C., and R. A. Bray. 2008. Cestoda and Monogenea of some teleost fishes off the
Mudanya Coast (Sea of Marmara, Turkey). Helminthologia 45(4):192-195.

Oguz, M. C., and A. Oktener. 2007. Four parasitic crustacean species from marine fishes of
Turkey. Turkiye Parazitoloji Dergisi 31(1):79-83.

Sanders, S., C. Castiglione, and M. H. Hoff. 2018. Risk Assessment Mapping Program: RAMP,
version 3.1. U.S. Fish and Wildlife Service.

Strona, G., F. Stefani, and P. Galli. 2010. Monogenoidean parasites of Italian marine fish: an
updated checklist. Italian Journal of Zoology 77(4):419-437.

Yurakhno, V. M., M. O. Ovcharenko, A. S. Holzer, V. L. Sarabeev, and J. A. Balbuena. 2007.
Kudoa unicapsula n. sp. (Myxosporea: Kudoidae) a parasite of the Mediterranean mullets
Liza ramada and L. aurata (Teleostei: Mugilidae). Parasitology Research 101:1671-1680.

10 References Quoted But Not Accessed

Note: The following references are cited within quoted text within this ERSS, but were not
accessed for its preparation. They are included here to provide the reader with more
information.

Almeida, P. R. 2003. Feeding ecology of Liza ramada (Risso, 1810) (Pisces, Mugilidae) in a
south-western estuary of Portugal. Estuarine, Coastal and Shelf Science 57:313-323.

11



Ben-Tuvia, A. 1986. Mugilidae. Pages 1197-1204 in P. J. P. Whitehead, M.-L. Bauchot, J.-C.
Hureau, J. Nielsen, and E. Tortonese, editors. Fishes of the North-eastern Atlantic and
Mediterranean, volume 3. UNESCO, Paris.

Billard, R. 1997. Les poissons d'eau douce des rivieres de France. Identification, inventaire et
répartition des 83 especes. Delachaux & Niestlé, Lausanne, Switzerland.

Breder, C. M., and D. E. Rosen. 1966. Modes of reproduction in fishes. T. F. H. Publications,
Neptune City, New Jersey.

Cardona, L. 1994. Estructura de las comunidades de mugilidos (Osteichthyes, Mugilidae) en
ambientes estudricos. Doctoral thesis. University of Barcelona, Barcelona, Spain.

Cardona, L. 2000. Effects of salinity on the habitat selection and growth performance of
Mediterranean flathead mullet Mugil cephalus. Estuarine, Coastal and Shelf Science
50:727-737.

Chang, C. W., Y. lizuka, and W. N. Tzeng. 2004. Migratory environmental history of the grey
mullet Mugil cephalus as revealed by otholith Sr:Ca ratios. Marine Ecology Progress
Series 269:277-288.

Dmitrieva, E. V., and A. V. Gaevskaya. 2001. Parasitological aspects of mugilids mariculture
and of their introduction to the Sea of Asov and the Black Sea. Ekologiya Morya 55:73-
78. (In Russian.)

Euzet, L., C. Combes, and A. Caro. 1993. A check-list of monogenean of Mediterranean fish.
Report of the Second International. Symposium on Monogenea, 5 — 8 July 1993,
Montpellier/Séte, France.

Keith, P., and J. Allardi, coordinators. 2001. Atlas des poissons d'eau douce de France. Muséum
national d’Histoire naturelle, Paris. Patrimoines naturels 47:1-387.

Kottelat, M., and J. Freyhof. 2007. Handbook of European freshwater fishes. Publications
Kottelat, Cornol and Freyhof, Berlin.

Kulikova, N. 1., P. V. Shekk, L. I. Starushenko, and V. I. Rudenko. 1989. Effect of salinity on
resistance to low temperatures in the Black sea mullets during early ontogenesis. Pages
81-102 in L. A. Dushkina, editor. Early life history of mariculture species. Vniro,
Moscow.

Laffaille, P., E. Feunteun, C. Lefebvre, A. Radureau, G. Sagan, G. and J. C. Lefeuvre. 2002. Can

thin-lipped mullet exploit the primary and detritic production of European macrotidal salt
marshes? Estuarine, Coastal and Shelf Science 54:729-736.

12



Lasserre, P., and J. L. Gallis. 1975. Osmoregulation and differential penetration of two grey
mullets, Chelon labrosus (Risso) and Liza ramada (Risso) in estuarine fish ponds.
Aquaculture 5:323-344.

Lloris, D., J. Rucabado, and H. Figueroa. 1991. Biogeography of the Macaronesian ichthyofauna
(the Azores, Madeira, the Canary islands, Cape Verde and the African enclave). Boletim
do Museu Municipal do Funchal 43(234):191-241.

Muus, B., and P. Dahlstrom. 1978. Meeresfische der Ostsee, der Nordsee, des Atlantiks. BLV
Verlagsgesellschaft, Munich, Germany.

Nordlie, F. G., and C. Leffler. 1975. lonic regulation and the energetics of osmoregulation in
Mugil cephalus Lin. Comparative Biochemistry and Physiology 51A:125-131.

Nordlie, F. G., N. A. Szelistowski, and W. C. Nordlie. 1982. Ontogenesis of osmotic regulation
in the striped mullet, Mugil cephalus L. Journal of Fish Biology 20:79-86.

Radujkovic, B. M., and L. Euzet. 1989. Parasites des poissons marins du Montenegro:
Monogenes. Acta Adriatica 30:51-135.

Rochard, E., and P. Elie. 1994. La macrofaune aquatique de I'estuaire de la Gironde.
Contribution au livre blanc de I'Agence de I'Eau Adour Garonne. Pages 1-56 in J.-L.
Mauvais and J.-F. Guillaud, editors. Etat des connaissances sur I'estuaire de la Gironde.
Agence de I'Eau Adour-Garonne, Editions Bergeret, Bordeaux, France.

Thomas, P. 1984. Influence of some environmental variables on the ascorbic acid status of
mullet, Mugil cephalus L., tissues. I. Effect of salinity, capture-stress and temperature.
Journal of Fish Biology 25:711-720.

Thomson, J. M. 1981. Mugilidae. In W. Fischer, G. Bianchi, and W. B. Scott, editors. FAO
species identification sheets for fishery purposes, volume 3. Eastern Central Atlantic;
fishing areas 34, 47 (in part). Department of Fisheries and Oceans Canada and FAO.

Thomson, J. M. 1986. Mugilidae. Pages 344-349 in J. Daget, J.-P. Gosse, and D. F. E. Thys van
den Audenaerde, editors. Check-list of the freshwater fishes of Africa (CLOFFA),
volume 2. ISNB, Brussels, MRAC, Tervuren, Belgium, and ORSTOM, Paris.

Wonham, M. J., J. T. Carlton, G. M. Ruiz, and L. D. Smith. 2000. Fish and ships: relating

dispersal frequency to success in biological invasions. Marine Biology 136(6):1111-
1121.

13



