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1 Native Range and Status in the United States

Native Range
From Froese and Pauly (2018a):

“Eurasia: North, Baltic, White, Barents, Black and Caspian Sea basins; Aegean Sea basin only in
Maritza drainage; eastward to Kolyma drainage (Siberia); westward to Rhine and eastern
drainages of England. Absent from North Sea basin in Sweden and Norway. In Baltic basin north
to about 66°N.”

“There is a gradual but continuing extirpation in many water bodies, especially in Danube
drainage and central Europe, possibly to due competition with introduced Carassius gibelio in
non-optimal habitats [Kottelat and Freyhof 2007].”

“[In Azerbaijan:] Occurs in the Terek and Kuma rivers [Reshetnikov et al. 1997].”

“[In China:] Localized to the E-erqisi River [=Erigishi River], and is an endemic fish of Xinjiang
[Institute of Hydrobiology, Academia Sinica, Shanghai Natural Museum and Ministry of
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Agriculture of China 1993] [...]. Also recorded in Ergishi, Ulungur and Tarim [Walker and Yang
1999].”

“[In Kazakhstan:] Occurs in the Emba River [Reshetnikov et al. 1997].”

“[In Mongolia:] Known from Bulgan River but occurrence needs confirmation [Kottelat 2006].”
“[In Turkey:] Widely distributed in western, northern and eastern Turkey. Known from the
European Black Sea watersheds, European Mediterranean Sea watersheds, Aegean Sea
watersheds, Anatolian Mediterranean Sea watersheds, Anatolian Black Sea watersheds, and
western and central Anatolian lake watersheds [Fricke et al. 2007].”

“[In Austria:] Present in Neusiedler See [Wolfram-Wais et al. 1999].”

“[In Czech Republic:] Occurs in Odra and Morava river basins [Hanel 2003].”

“[In Denmark:] Common throughout the country [Frier 1994].”

“[In Estonia:] Found in many small lakes and ponds rich in nutrients [Anonymous 1999].
Common in the Gulf of Riga and rare in the Gulf of Finland [Ojaveer and Pihu 2003].”

“[In Germany:] Rare in the Neckar [Gunther 1853]. Found in the Elbe estuary [Thiel et al.
2003].”

“[In Norway:] Southern tip of Norway.”
“[In Russia:] Occurs in rivers of the Arctic Ocean basin from the northern Dvina and Pechora to
the Indigirka and Kolyma in the east. Found in the upper reaches of the Urak River (the basin of

the Sea of Okhotsk) and lower reaches of the Volga [Reshetnikov et al. 1997].”

“[In United Kingdom:] Regarded as native to southern England [Lever 1996].”

Status in the United States
From Schofield et al. (2018a):

“There are no recent reports of crucian carp in the U.S. An earlier report that either the crucian
carp or a hybrid (with goldfish [Carassius auratus]) had been introduced into Texas (Howells
1992b; Fuller et al. 1999) is now considered unlikely. The introduction and status of this species
remains uncertain.”

According to Schofield et al. (2018a), Carassius carassius was stocked in Chicago, Illinois in or
before 1910 but there is no existing population at that location.

From Froese and Pauly (2018a):

“Established in Chicago in the 1900s but later died out [Welcomme 1988].”
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From Schofield et al. (2018b):

“In Ohio, it is unlawful for any person to possess, import or sell live Carassius carassius and
dead specimens must be headless, preserved in ethanol or formaldehyde, or eviscerated.
Possessing, importing, purchasing, selling, propagating, transporting or introducing Carassius
carassius is prohibited in Minnesota. There are no regulations on C. carassius in Ontario, New
York, Michigan, Indiana, Illinois, or Wisconsin.”

Carassius carassius is listed as injurious under the Lacey Act (USFWS 2016).

Means of Introductions in the United States
Schofield et al. (2018a) list stocking as the potential pathway for the introduction in Illinois.

Remarks
A previous version of this ERSS was published in 2014.

From Schofield et al. (2018a):

“Because of this species' similarity to goldfish, and because of possible hybridization, characters
may overlap and positive identification may be difficult. Similar to the goldfish, the crucian carp
is known to hybridize with the common carp Cyprinus carpio (Berg 1964; Muus and Dahlstrom
1978; Wheeler 1978). Eddy and Underhill (1974) reported that both the goldfish and the crucian
carp had been introduced into the United States, but they provided no additional details
concerning the latter species. Welcomme (1988) reported that C. carassius was established in
Chicago in the 1900s but later died out; however, he did not provide documentation for that
record and we have found no additional information to support it.”

“There is some confusion in the literature surrounding the use of the names crucian carp and
Prussian carp. Lever (1996) listed Prussian Carp as an alternative or local vernacular name
sometimes used for the crucian carp; however, Berg (1964) and most others use the name
Prussian carp for Carassius auratus gibelio. In the 1800s Baird witnessed fish taken out of the
Hudson River, New York; Baird later wrote that these fish appeared to be "hybrids between
goldfish and the Prussian carp™ (Redding 1884). In that instance it is not certain as to which
species Baird is referring to in using the term Prussian carp. Cole (1905) quoted from one of
Baird's reports, in which Prussian carp is treated as synonymous with Cyprinus carassius
(=Carassius carassius?).”

From CABI (2018):

“Carassius carassius has a long history of mis-identification, and its taxonomic status is reported
to be confused. Throughout the scientific literature “crucian carp” is used to name species such
as Carassius auratus (goldfish), Carassius gibelio (gibel carp) as well as Cyprinus carpio
(common carp), with some authors including goldfish and gibel carp as a subspecies of

C. carassius.”



2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
According to Fricke et al. (2018), Carassius carassius (Linnaeus 1758) is the valid name for this
species. It was originally described as Cyprinus carassius (Linnaeus 1758).

From ITIS (2018):

“Kingdom Animalia
Subkingdom Bilateria
Infrakingdom Deuterostomia
Phylum Chordata
Subphylum Vertebrata
Infraphylum Gnathostomta
Superclass Actinopterygii
Class Teleostei
Superorder Ostariophysi
Order Cypriniformes
Superfamily Cyprinoidea
Family Cyprinidae
Genus Carassius
Species Carassius carassius (Linnaeus, 1758)”

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

“Max length : 64.0 cm TL male/unsexed; [Koli 1990]; common length : 15.0cm TL
male/unsexed; [Muus and Dahlstrom 1968]; max. published weight: 3.0 kg [Muus and
Dahlstrém 1968]; max. reported age: 10 years [Kottelat and Freyhof 2007]”

Environment
From Froese and Pauly (2018a):

“Freshwater; brackish; demersal; potamodromous [Riede 2004]; depth range 5 - ? m [Allardi and
Keith 1991]. [...]; 2°C - 22°C [assumed to be water temperature] [Riehl and Baensch 1991];

[..]”

“Can survive at high temperatures and at very low oxygen concentrations during summer and
under ice cover [Kottelat and Freyhof 2007]. Tolerates cold, organic pollutants, and low oxygen
levels in the water [Billard 1997].”



From Schofield et al. (2018a):

“Survival has been documented at water temperatures below 0°C, and individuals may even
survive for a few days with a frozen integument (Szczerbowski and Szczerbowski, 2001). The
ability to use anaerobic metabolism allows crucian carp to survive for several months in anoxic
water at low temperatures, for example, in lakes frozen over with ice (Holopainen and
Hyvérinen, 1984; Piironen and Holopainen, 1986).”

From CABI (2018):

“C. carassius is tolerant of high summer [water] temperatures (up to 35°C; Sollid et al., 2005)

[...]”

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

“Temperate; [...]; 69°N - 35°N, 10°W - 169°E”

Distribution Outside the United States

Native
From Froese and Pauly (2018a):

“Eurasia: North, Baltic, White, Barents, Black and Caspian Sea basins; Aegean Sea basin only in
Maritza drainage; eastward to Kolyma drainage (Siberia); westward to Rhine and eastern
drainages of England. Absent from North Sea basin in Sweden and Norway. In Baltic basin north
to about 66°N.”

“There is a gradual but continuing extirpation in many water bodies, especially in Danube
drainage and central Europe, possibly to due competition with introduced Carassius gibelio in
non-optimal habitats [Kottelat and Freyhof 2007].”

“[In Azerbaijan:] Occurs in the Terek and Kuma rivers [Reshetnikov et al. 1997].”

“[In China:] Localized to the E-erqgisi River [=Erigishi River], and is an endemic fish of Xinjiang
[Institute of Hydrobiology, Academia Sinica, Shanghai Natural Museum and Ministry of
Agriculture of China 1993] [...]. Also recorded in Erqishi, Ulungur and Tarim [Walker and Yang
1999].”

“[In Kazakhstan:] Occurs in the Emba River [Reshetnikov et al. 1997].”

“[In Mongolia:] Known from Bulgan River but occurrence needs confirmation [Kottelat 2006].”

“[In Turkey:] Widely distributed in western, northern and eastern Turkey. Known from the
European Black Sea watersheds, European Mediterranean Sea watersheds, Aegean Sea



watersheds, Anatolian Mediterranean Sea watersheds, Anatolian Black Sea watersheds, and
western and central Anatolian lake watersheds [Fricke et al. 2007].”

“[In Austria:] Present in Neusiedler See [Wolfram-Wais et al. 1999].”
“[In Czech Republic:] Occurs in Odra and Morava river basins [Hanel 2003].”
“[In Denmark:] Common throughout the country [Frier 1994].”

“[In Estonia:] Found in many small lakes and ponds rich in nutrients [Anonymous 1999].
Common in the Gulf of Riga and rare in the Gulf of Finland [Ojaveer and Pihu 2003].”

“[In Germany:] Rare in the Neckar [Gunther 1853]. Found in the Elbe estuary [Thiel et al.
2003].”

“[In Norway:] Southern tip of Norway.”
“[In Russia:] Occurs in rivers of the Arctic Ocean basin from the northern Dvina and Pechora to
the Indigirka and Kolyma in the east. Found in the upper reaches of the Urak River (the basin of

the Sea of Okhotsk) and lower reaches of the Volga [Reshetnikov et al. 1997].”

“[In United Kingdom:] Regarded as native to southern England [Lever 1996].”

Introduced
From Froese and Pauly (2018a):

“Widely introduced to Italy, England and France but possibly often confused with Carassius
gibelio [Kottelat and Freyhof 2007].”

“[In Kenya:] Introduced to Kenya, but unknown if it is established in the wild [Seegers et al.
2003].”

“[In China:] [...] (naturally occurs in northern China but introduced to most parts of China)
[Frimodt 1995]. [...] Introduced from its native range to other regions in the country for culture
and stocking in all kinds of inland waters [Ma et al. 2003].”

“[In India:] Found in Kashmir Valley [Kullander et al. 1999] and Western Ghats [Sehgal 1999].
Present in Nainital Lake [Pal and Kundu 2011].”

“[In Nepal:] Commonly domesticated everywhere in pools and tanks at altitudes of 120-1350
m'95

“[In Turkey:] Introduced in Egirdir Lake in 1993-1994 and Lake Beysehir in 1995 [Innal and
Erk'akan 2006].”

“[In France:] Occurs in the northeast, central and southwest France.”



“[In Italy:] Widely introduced but possibly often confused with Carassius gibelio [Kottelat and
Freyhof 2007]. Species assumed for Italy, although there are no documented cases of its presence
[Bianco 2013].”

“[In Russia:] This has been translocated to areas within the country for stocking in open waters
where they have locally established self-sustaining populations [Bogutskaya and Naseka 2002].”

“[In Spain:] Southwest Spain. May have been introduced [Bartley 2006].”
“[In Switzerland:] Rarely found.”

“[In United Kingdom:] Widely introduced to England but possibly often confused with
Carassius gibelio [Kottelat and Freyhof 2007].”

“[Questionable in Colombia:] A sporadical visitor to the coast of Colombia (Morrosquillo Gulf).
Probably introduced into the area.”

“[In Algeria:] Recorded from the Ain Zada reservoir [but not established], probably part of the
2006 summer introduction of carps [Kara 2011].”

Froese and Pauly (2018a) list Carassius carassius as also introduced to Ethiopia, Cyprus, Iran,
Israel, Philippines, Sri Lanka, Belgium, Croatia, Greece, and Chile. Introduced but not
established in Thailand.

In addition to the countries listed above, FAO (2018) lists an introduction of Carassius carassius
to Australia; no further information was given. Pagad et al. (2018) also lists an introduction in
Mexico.

Means of Introduction Outside the United States
From CABI (2018):

“There is very little data on the introduction of this species outside of its native range, though
Crivelli (1995) provides some information for the Mediterranean region and Innal (2011)
reviews the three Carassius species present in Turkey, where C. auratus and C. gibelio are
introduced and C. carassius was previously considered to be non-native (Innal and Erk’akan,
2006) but has since been classed as native (Innal, 2011). It has been shown that C. carassius is
translocated within its native range, e.g. Slovenia (Povz and Sket, 1990) and the United Kingdom
for angling amenity (Sayer et al., 2011), however there is little evidence of adverse impacts in
the receiving waters.”

“The physical similarity between C. carassius and C. gibelio and the natural brown variety of

C. auratus results in these species being introduced accidentally either in mixed consignments or
as mis-identified consignments (Wheeler, 2000; Hickley and Chare, 2004; Innal and Erk’akan,
2006). Therefore, the two main introduction pathways are via fish stocking (for angling) and
transfers of ornamental fish.”



Short Description
From Froese and Pauly (2018a):

“Dorsal spines (total): 3 - 4; Dorsal soft rays (total): 13-22; Anal spines: 2-3; Anal soft rays: 5 -
7; Vertebrae: 32. Diagnosed from its congeners in Europe by having the following characters:
body golden-green shining color; last simple anal and dorsal rays weakly serrated; 23-33 gill
rakers; lateral line with 31-36 scales; free edge of dorsal convex; anal fin usually with 6%
branched rays; and peritoneum white [Kottelat and Freyhof 2007]. Caudal fin with 18-20 rays
[Spillman 1961]. No barbels. The third dorsal and anal-fin rays are strong and serrated
posteriorly.”

From CABI (2018):

“The only positive identification is through DNA analysis (Hanfling et al., 2005). It is difficult
but possible to differentiate C. carassius from congeneric species using head bone analysis
(Masson et al., 2011) and meristic characters such as numbers of lateral scales and gill rakers but
these methods are not reliable when hybrids are present.”

Biology
From Froese and Pauly (2018a):

“Adults occur in shallow ponds, lakes rich in vegetation and slow moving rivers. They burrow in
mud in the dry season or during winter [Allardi and Keith 1991]. Usually restricted to densely
vegetated backwaters and oxbows of lowland rivers. [...] Feeds all day but mainly at night on
plankton, benthic invertebrates, plant materials and detritus. Usually does not occur in waters
with rich ichthyofauna and abundant predatory species, but very abundant in the absence of other
fish species. Spawns in dense submerged vegetation [Kottelat and Freyhof 2007].”

“Females spawn multiple times during the spawning period (Ref. 88808). Reproduction in May-
June in shallow water with dense vegetation, eggs 130000-250000/female adhere to plants, hatch
after 4-8 days [Allardi and Keith 1991]. Individual female spawn with several males. Males
follow ripe females, often with much splashing. Eggs are sticky and are attached to water plants
[Kottelat and Freyhof 2007].”

From Schofield et al. (2018a):

“The crucian carp is known for its remarkable hardiness (Muus and Dahlstrom 1978). Historical
accounts report the species can live for hours out of the water (Seeley, 1886). [...] In their native
range, feeding may stop for several months as the fish rest in a state of "suspended animation™
during winter months when ponds become anoxic and covered with ice (Zhadin and Gerd, 1963;
Penttinen and Holopainen, 1992).”



Human Uses
From Froese and Pauly (2018a):

“Marketed fresh and frozen; eaten fried, broiled and baked [Frimodt 1995].”
“Highly important sport fish in Japan (Mark Donachy, pers. comm., 2001).”

“Fisheries: highly commercial; aquaculture: commercial; gamefish: yes; aquarium: commercial;
bait: occasionally”

“Its use as a bait fish is illegal [in Switzerland].”
From Cultured Aquatic Species Information Programme (2004):

“The culture of crucian carp was initiated in China. The earliest activity can be traced back to the
East Han Dynasty (25-189 A.D.), according to archaeological studies, to the Song Dynasty (960-
1279 A.D.) and according to written records. However, production was limited to a rather small
scale. Aquaculture of this species was limited to China and Japan until the mid-1960s. Since then
it has gradually expanded to many other countries and regions, including Taiwan Province of
China, Belarus, Republic of Korea, and Uzbekistan. The major producer has always been China,
whose production has expanded from less than 2000 tonnes in 1950 to nearly 1.7 million tonnes
in 2002 (99.6 percent of the global total).”

“At present, crucian carp is basically a locally consumed product. Traditionally, crucian carp is
consumed fresh. [...] Crucian carp has a moderate price that is affordable to middle- and low-
income people.”

From Schofield et al. (2018b):

“Also, there is a great potential for laboratory culture and wide range of feeding habits make
Crucian carp a suitable fish for species for routine ecotoxicologial assays (Holopainen et al.
1997).”

Diseases
Spring viraemia of carp, koi herpes virus, and epizootic ulcerative syndrome are OIE-
reportable diseases.

Cultured Aquatic Species Information Programme (2004) list Aeromonas sobria, Aeromonas
hydrophila (flesh-eating bacteria), Yersinia ruckerri, Vibrio sp., Pseudomonas punctuta f.
ascitae, Aeromonas punctata sub. punctata, Saprolegnia spp., and Achlya spp. as diseases of
Carassius carassius.

From Schofield et al. (2018b):

“Crucian Carp [Carassius carassius] are viable hosts for the fatal spring viraemia of carp virus.”
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Kamilya and Baruah (2014) list Carassius carassius as susceptible to epizootic ulcerative
syndrome.

Karvonen et al. (2005) list Gyrodactylus carassii, Diplostomum spathaceum, Argulus foliaceus,
Dactylogyrus formosus, Dactylogyrus intermedius, Dactylogyrus wegeneri, Paradiplozoon
homoion, Tylodelphus clavata, Raphidascaris acus, Acanthocephalus lucii, Neoechinorhynchus
rutile, Ergasilus spp., and unknown glochidia as parasites of Carassius carassius.

From Sadler et al. (2008):

“Howe-ever, in another presentation at that same meeting (unpubl. data, Bergman, in Haenen &
Hedrick 2006), the detection of KHV in goldfish and Crucian carp, Carassius carassius (L.), was
reported at intervals between 7- and 365-days post-injection with the virus [koi herpes virus].”

From Froese and Pauly (2018a):

“Dactylogyrus Gill Flukes Disease, Parasitic infestations (protozoa, worms, etc.)
Trichodinosis, Parasitic infestations (protozoa, worms, etc.)
Skin Flukes, Parasitic infestations (protozoa, worms, etc.)
False Fungal Infection (Epistylis sp.), Parasitic infestations (protozoa, worms, etc.)
Turbidity of the Skin (Freshwater fish), Parasitic infestations (protozoa, worms, etc.)
SVC, Viral diseases”

Froese and Pauly (2018b) list Carassius carassius as a host for Caryophyllaeus laticeps,
Cathayacanthus exilis, Ergasilus briani, E. magnicornis, E. sieboldin, Gyrodactylus sporstonae,
Lernaea cyprinacea (anchor worm), Neoergasilus japonicus, and Pseudosphaerostomum
caudotestis.

According to Poelen et al. (2014), Carassius carassius is also a host for Thelohanellus hovarkai,
Thelohanellus wuhanensis, cyprinid herpesvirus, Myxobolus wulii, Contracaecum rudolphii,
Trypanosoma carassii, Gyrodactylus carasii, Ligula intestinalis, Dactylogyrus extensus,
Paradilepis scolecina, Philometroides sanguinea, Neogryporhynchus cheilancristrotus, Khawia
parva, Valipora campylancristrota, Streptocara crassicauda, Myxobolus pfeifferi, Myxobolus
oviformis, and Cathayacanthus exilis.

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

“Potential pest [FAO 1997]”
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3 Impacts of Introductions
The following details unconfirmed and potential impacts of Carassius carassius invasion:

From Wittenberg (2005:57):

“Competition with native fish species?”

“Community changes by increasing water turbidity?”’

From Schofield et al. (2018b):

“Crucian Carp are viable hosts for the fatal spring viraemia of carp virus. This virus has the
potential to affect native cyprinids as well as non-cyprinid species such as Northern Pike (Esox
lucius), Largemouth Bass (Micropterus salmoides), and Bluegill Sunfish (Lepomis macrochirus)

(Dixon and Stone 2017). Benthic feeding and disturbance of surface sediment may have an
important effect on nutrient cycling and trophic dynamics (Holopainen et al. 1997).”

4 Global Distribution

Figure 1. Known global distribution of Carassius carassius. Map from GBIF Secretariat (2018).

The location in the middle of the Atlantic Ocean (Figure 1) was not used as a source point for the
climate match. It is on an island (GBIF Secretariat 2018) but no information was found to
support a population at this location.

The locations in Eritrea (western Africa, north of Ethiopia; Figure 1) were not used as source

points. One record was from a hybrid specimen and the other had a marine location recorded
(GBIF Secretariat 2018).
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Figure 2. Additional known global distribution of Carassius carassius. Map from VertNet
(2018).

The location in the Atlantic Ocean (Figure 2) was not used as a source point for the climate
match. The location does not match the listed collection location in Ethiopia (VertNet 2018).

The locations in California (Figures 1, 2) were not used as source points in the climate match.
The record information shows collections in 1977 and 1987 but no other source indicates an
established population in these locations.

The locations in South Africa (Figures 1, 2) were not used as source points in the climate match.
The records were not detailed (GBIF Secretariat 2018; VertNet 2018) and no other information
was found to support the existence of established populations in this country.

The locations in Indonesia, Malaysia, and Singapore (Figures 1, 2) was not used as a source
point in the climate match. No other information was found to indicate established populations in
these locations and the collection records are from the mid to late 1800s (GBIF Secretariat 2018;
VertNet 2018).

The location on Mauritius (east of Madagascar; Figures 1, 2) was not used as a source point in
the climate match. No other information was found to indicate an established population in this
location and the collection records are from 1830 (GBIF Secretariat 2018; VertNet 2018).

The location in Australia (Figure 2) was not used as a source point for the climate match. No
other information was found indicating an established population in this location.
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5 Distribution Within the United States
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Figure 3. Known distribution of Carassius carassius in the United States. Map from Schofieid et
al. (2018a).

The location in Illinois (Figure 3) was not used as a source point in the climate match. It does not
represent an established, wild population (Schofield et al. 2018a).
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6 Climate Matching

Summary of Climate Matching Analysis

The climate match for Carassius carassius was medium for much of the contiguous United
States. Areas of high match stretched from eastern Massachusetts across the Great Lakes region
to the upper Midwest. Peninsular Florida had a high match. There were also areas of high match
through the Great Plains, inland California, and around the Puget Sound. There were areas of low
match inland from the Gulf Coast, in southern Arizona, and the northern Pacific Coast. The
Climate 6 score (Sanders et al. 2018; 16 climate variables; Euclidean distance) for the contiguous
United States was 0.612, high. All States had high individual climate scores except for Alabama
and Maine which had medium individual scores and Louisiana and Mississippi which had low
individual scores.

343
2 e

Species: Carassius carassius

Selected Climate Stations

}N\ Selected o

Figure 4. RAMP (Sanders et al. 2018) source map showing weather stations in Europe, Asia,
and Africa selected as source locations (red) and non-source locations (gray) for Carassius
carassius climate matching. Source locations from GBIF Secretariat (2018) and VertNet (2018).
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Figure 5. Map of RAMP (Sanders et al. 2018) climate matches for Carassius carassius in the
contiguous United States based on source locations reported by GBIF Secretariat (2018) and
VertNet (2018). 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 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

The certainty of assessment is medium. There is quality information on the biology and ecology
of the species, as well as having traits that lead to invasiveness. Many records of introduction
were found with some established populations. No records of documented impacts were found in
peer-reviewed literature. The species is cryptic with other species of the genus making confident
identification difficult in many cases.
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8 Risk Assessment

Summary of Risk to the Contiguous United States

Crucian carp (Carassius carassius) is native to the northern areas of Europe and Asia. It has been
used throughout history as a food fish and continues to be used as a food source and sport fish.
Crucian carp are hosts of pathogens that cause three OIE-reportable diseases. C. carassius is
physically similar to several other species, and can hybridize with those species, which may lead
to identification problems. The history of invasiveness has not been documented. Records of
introduction were found resulting in established populations. C. carassius is reported to possibly
impact native fish species and cause other community changes through increasing turbidity
through its feeding behaviors but there is no peer-reviewed support of these impacts. C.
carassius was introduced in Chicago in the early 1900s but this population has been extirpated.
The climate match is high. Most of the contiguous United States had a medium or high match.
Avreas of low match were found only inland along the Gulf Coast, southern Arizona, and along
the northern Pacific Coast. The certainty of assessment is medium. The cryptic nature of the
species and lack of impact information reduces the confidence. The overall risk assessment
category is uncertain.

Assessment Elements

e History of Invasiveness (Sec. 3): None Documented

e Climate Match (Sec. 6): High

e Certainty of Assessment (Sec. 7): Medium

e Remarks/Important additional information: A previous version of this ERSS was
published in 2014. Hosts of pathogens for spring viraemia of carp, koi herpes virus, and
epizootic ulcerative syndrome which are OIE-reportable diseases. Carassius carassius is
listed as injurious under the Lacey Act.

e Overall Risk Assessment Category: Uncertain
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	“[In Spain:] Southwest Spain. May have been introduced [Bartley 2006].” 
	 
	“[In Switzerland:] Rarely found.” 
	 
	“[In United Kingdom:] Widely introduced to England but possibly often confused with Carassius gibelio [Kottelat and Freyhof 2007].” 
	 
	“[Questionable in Colombia:] A sporadical visitor to the coast of Colombia (Morrosquillo Gulf). Probably introduced into the area.” 
	 
	“[In Algeria:] Recorded from the Ain Zada reservoir [but not established], probably part of the 2006 summer introduction of carps [Kara 2011].” 
	 
	Froese and Pauly (2018a) list Carassius carassius as also introduced to Ethiopia, Cyprus, Iran, Israel, Philippines, Sri Lanka, Belgium, Croatia, Greece, and Chile. Introduced but not established in Thailand. 
	 
	In addition to the countries listed above, FAO (2018) lists an introduction of Carassius carassius to Australia; no further information was given. Pagad et al. (2018) also lists an introduction in Mexico. 
	 
	Means of Introduction Outside the United States 
	From CABI (2018): 
	 
	“There is very little data on the introduction of this species outside of its native range, though Crivelli (1995) provides some information for the Mediterranean region and Innal (2011) reviews the three Carassius species present in Turkey, where C. auratus and C. gibelio are introduced and C. carassius was previously considered to be non-native (Innal and Erk’akan, 2006) but has since been classed as native (Innal, 2011). It has been shown that C. carassius is translocated within its native range, e.g. Sl
	 
	“The physical similarity between C. carassius and C. gibelio and the natural brown variety of C. auratus results in these species being introduced accidentally either in mixed consignments or as mis-identified consignments (Wheeler, 2000; Hickley and Chare, 2004; Innal and Erk’akan, 2006). Therefore, the two main introduction pathways are via fish stocking (for angling) and transfers of ornamental fish.” 
	 
	Short Description 
	From Froese and Pauly (2018a): 
	 
	“Dorsal spines (total): 3 - 4; Dorsal soft rays (total): 13-22; Anal spines: 2-3; Anal soft rays: 5 - 7; Vertebrae: 32. Diagnosed from its congeners in Europe by having the following characters: body golden-green shining color; last simple anal and dorsal rays weakly serrated; 23-33 gill rakers; lateral line with 31-36 scales; free edge of dorsal convex; anal fin usually with 6½ branched rays; and peritoneum white [Kottelat and Freyhof 2007]. Caudal fin with 18-20 rays [Spillman 1961]. No barbels. The third
	 
	From CABI (2018): 
	 
	“The only positive identification is through DNA analysis (Hänfling et al., 2005). It is difficult but possible to differentiate C. carassius from congeneric species using head bone analysis (Masson et al., 2011) and meristic characters such as numbers of lateral scales and gill rakers but these methods are not reliable when hybrids are present.” 
	 
	Biology 
	From Froese and Pauly (2018a): 
	 
	“Adults occur in shallow ponds, lakes rich in vegetation and slow moving rivers. They burrow in mud in the dry season or during winter [Allardi and Keith 1991]. Usually restricted to densely vegetated backwaters and oxbows of lowland rivers. […] Feeds all day but mainly at night on plankton, benthic invertebrates, plant materials and detritus. Usually does not occur in waters with rich ichthyofauna and abundant predatory species, but very abundant in the absence of other fish species. Spawns in dense submer
	 
	“Females spawn multiple times during the spawning period (Ref. 88808). Reproduction in May-June in shallow water with dense vegetation, eggs 130000-250000/female adhere to plants, hatch after 4-8 days [Allardi and Keith 1991]. Individual female spawn with several males. Males follow ripe females, often with much splashing. Eggs are sticky and are attached to water plants [Kottelat and Freyhof 2007].” 
	 
	From Schofield et al. (2018a): 
	 
	“The crucian carp is known for its remarkable hardiness (Muus and Dahlstrom 1978).  Historical accounts report the species can live for hours out of the water (Seeley, 1886). […] In their native range, feeding may stop for several months as the fish rest in a state of "suspended animation" during winter months when ponds become anoxic and covered with ice (Zhadin and Gerd, 1963; Penttinen and Holopainen, 1992).” 
	 
	Human Uses 
	From Froese and Pauly (2018a): 
	 
	“Marketed fresh and frozen; eaten fried, broiled and baked [Frimodt 1995].” 
	 
	“Highly important sport fish in Japan (Mark Donachy, pers. comm., 2001).” 
	 
	“Fisheries: highly commercial; aquaculture: commercial; gamefish: yes; aquarium: commercial; bait: occasionally” 
	 
	“Its use as a bait fish is illegal [in Switzerland].” 
	 
	From Cultured Aquatic Species Information Programme (2004): 
	 
	“The culture of crucian carp was initiated in China. The earliest activity can be traced back to the East Han Dynasty (25-189 A.D.), according to archaeological studies, to the Song Dynasty (960-1279 A.D.) and according to written records. However, production was limited to a rather small scale. Aquaculture of this species was limited to China and Japan until the mid-1960s. Since then it has gradually expanded to many other countries and regions, including Taiwan Province of China, Belarus, Republic of Kore
	 
	“At present, crucian carp is basically a locally consumed product. Traditionally, crucian carp is consumed fresh. […] Crucian carp has a moderate price that is affordable to middle- and low-income people.” 
	 
	From Schofield et al. (2018b): 
	 
	“Also, there is a great potential for laboratory culture and wide range of feeding habits make Crucian carp a suitable fish for species for routine ecotoxicologial assays (Holopainen et al. 1997).” 
	 
	 
	Diseases 
	Spring viraemia of carp, koi herpes virus, and epizootic ulcerative syndrome are OIE-reportable diseases. 
	 
	Cultured Aquatic Species Information Programme (2004) list Aeromonas sobria, Aeromonas hydrophila (flesh-eating bacteria), Yersinia ruckerri, Vibrio sp., Pseudomonas punctuta f. ascitae, Aeromonas punctata sub. punctata, Saprolegnia spp., and Achlya spp. as diseases of Carassius carassius. 
	 
	From Schofield et al. (2018b): 
	 
	“Crucian Carp [Carassius carassius] are viable hosts for the fatal spring viraemia of carp virus.” 
	 
	Kamilya and Baruah (2014) list Carassius carassius as susceptible to epizootic ulcerative syndrome. 
	 
	Karvonen et al. (2005) list Gyrodactylus carassii, Diplostomum spathaceum, Argulus foliaceus, Dactylogyrus formosus, Dactylogyrus intermedius, Dactylogyrus wegeneri, Paradiplozoon homoion, Tylodelphus clavata, Raphidascaris acus, Acanthocephalus lucii, Neoechinorhynchus rutile, Ergasilus spp., and unknown glochidia as parasites of Carassius carassius. 
	 
	From Sadler et al. (2008): 
	 
	“How-ever, in another presentation at that same meeting (unpubl. data, Bergman, in Haenen & Hedrick 2006), the detection of KHV in goldfish and Crucian carp, Carassius carassius (L.), was reported at intervals between 7- and 365-days post-injection with the virus [koi herpes virus].” 
	 
	From Froese and Pauly (2018a): 
	 
	“Dactylogyrus Gill Flukes Disease, Parasitic infestations (protozoa, worms, etc.) 
	  Trichodinosis, Parasitic infestations (protozoa, worms, etc.) 
	  Skin Flukes, Parasitic infestations (protozoa, worms, etc.) 
	  False Fungal Infection (Epistylis sp.), Parasitic infestations (protozoa, worms, etc.) 
	  Turbidity of the Skin (Freshwater fish), Parasitic infestations (protozoa, worms, etc.) 
	  SVC, Viral diseases” 
	 
	Froese and Pauly (2018b) list Carassius carassius as a host for Caryophyllaeus laticeps, Cathayacanthus exilis, Ergasilus briani, E. magnicornis, E. sieboldin, Gyrodactylus sporstonae, Lernaea cyprinacea (anchor worm), Neoergasilus japonicus, and Pseudosphaerostomum caudotestis. 
	 
	According to Poelen et al. (2014), Carassius carassius is also a host for Thelohanellus hovarkai, Thelohanellus wuhanensis, cyprinid herpesvirus, Myxobolus wulii, Contracaecum rudolphii, Trypanosoma carassii, Gyrodactylus carasii, Ligula intestinalis, Dactylogyrus extensus, Paradilepis scolecina, Philometroides sanguinea, Neogryporhynchus cheilancristrotus, Khawia parva, Valipora campylancristrota, Streptocara crassicauda, Myxobolus pfeifferi, Myxobolus oviformis, and Cathayacanthus exilis. 
	 
	Threat to Humans 
	From Froese and Pauly (2018a): 
	 
	“Potential pest [FAO 1997]” 
	 
	3  Impacts of Introductions 
	Figure
	The following details unconfirmed and potential impacts of Carassius carassius invasion: 
	 
	From Wittenberg (2005:57): 
	 
	“Competition with native fish species?” 
	 
	“Community changes by increasing water turbidity?” 
	 
	From Schofield et al. (2018b): 
	 
	“Crucian Carp are viable hosts for the fatal spring viraemia of carp virus. This virus has the potential to affect native cyprinids as well as non-cyprinid species such as Northern Pike (Esox lucius), Largemouth Bass (Micropterus salmoides), and Bluegill Sunfish (Lepomis macrochirus) (Dixon and Stone 2017).  Benthic feeding and disturbance of surface sediment may have an important effect on nutrient cycling and trophic dynamics (Holopainen et al. 1997).” 
	 
	4  Global Distribution 
	Figure
	 
	Figure 1. Known global distribution of Carassius carassius. Map from GBIF Secretariat (2018). 
	Figure
	 
	The location in the middle of the Atlantic Ocean (Figure 1) was not used as a source point for the climate match. It is on an island (GBIF Secretariat 2018) but no information was found to support a population at this location. 
	 
	The locations in Eritrea (western Africa, north of Ethiopia; Figure 1) were not used as source points. One record was from a hybrid specimen and the other had a marine location recorded (GBIF Secretariat 2018). 
	 
	Figure 2. Additional known global distribution of Carassius carassius. Map from VertNet (2018). 
	Figure
	 
	The location in the Atlantic Ocean (Figure 2) was not used as a source point for the climate match. The location does not match the listed collection location in Ethiopia (VertNet 2018). 
	 
	The locations in California (Figures 1, 2) were not used as source points in the climate match. The record information shows collections in 1977 and 1987 but no other source indicates an established population in these locations. 
	 
	The locations in South Africa (Figures 1, 2) were not used as source points in the climate match. The records were not detailed (GBIF Secretariat 2018; VertNet 2018) and no other information was found to support the existence of established populations in this country. 
	 
	The locations in Indonesia, Malaysia, and Singapore (Figures 1, 2) was not used as a source point in the climate match. No other information was found to indicate established populations in these locations and the collection records are from the mid to late 1800s (GBIF Secretariat 2018; VertNet 2018). 
	 
	The location on Mauritius (east of Madagascar; Figures 1, 2) was not used as a source point in the climate match. No other information was found to indicate an established population in this location and the collection records are from 1830 (GBIF Secretariat 2018; VertNet 2018). 
	 
	The location in Australia (Figure 2) was not used as a source point for the climate match. No other information was found indicating an established population in this location. 
	 
	5  Distribution Within the United States 
	Figure
	 
	Figure 3. Known distribution of Carassius carassius in the United States. Map from Schofield et al. (2018a). 
	Figure
	 
	The location in Illinois (Figure 3) was not used as a source point in the climate match. It does not represent an established, wild population (Schofield et al. 2018a). 
	 
	6  Climate Matching 
	Figure
	Summary of Climate Matching Analysis 
	The climate match for Carassius carassius was medium for much of the contiguous United States. Areas of high match stretched from eastern Massachusetts across the Great Lakes region to the upper Midwest. Peninsular Florida had a high match. There were also areas of high match through the Great Plains, inland California, and around the Puget Sound. There were areas of low match inland from the Gulf Coast, in southern Arizona, and the northern Pacific Coast. The Climate 6 score (Sanders et al. 2018; 16 climat
	 
	Figure 4. RAMP (Sanders et al. 2018) source map showing weather stations in Europe, Asia, and Africa selected as source locations (red) and non-source locations (gray) for Carassius carassius climate matching. Source locations from GBIF Secretariat (2018) and VertNet (2018). 
	Figure
	 
	Figure 5. Map of RAMP (Sanders et al. 2018) climate matches for Carassius carassius in the contiguous United States based on source locations reported by GBIF Secretariat (2018) and VertNet (2018). 0 = Lowest match, 10 = Highest match. 
	Figure
	 
	The High, Medium, and Low Climate match Categories are based on the following table: 
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	7  Certainty of Assessment 
	Figure
	The certainty of assessment is medium. There is quality information on the biology and ecology of the species, as well as having traits that lead to invasiveness. Many records of introduction were found with some established populations. No records of documented impacts were found in peer-reviewed literature. The species is cryptic with other species of the genus making confident identification difficult in many cases. 
	 
	8  Risk Assessment 
	Figure
	Summary of Risk to the Contiguous United States 
	Crucian carp (Carassius carassius) is native to the northern areas of Europe and Asia. It has been used throughout history as a food fish and continues to be used as a food source and sport fish. Crucian carp are hosts of pathogens that cause three OIE-reportable diseases. C. carassius is physically similar to several other species, and can hybridize with those species, which may lead to identification problems. The history of invasiveness has not been documented. Records of introduction were found resultin
	 
	Assessment Elements 
	 History of Invasiveness (Sec. 3): None Documented 
	 History of Invasiveness (Sec. 3): None Documented 
	 History of Invasiveness (Sec. 3): None Documented 

	 Climate Match (Sec. 6): High 
	 Climate Match (Sec. 6): High 

	 Certainty of Assessment (Sec. 7): Medium 
	 Certainty of Assessment (Sec. 7): Medium 

	 Remarks/Important additional information: A previous version of this ERSS was published in 2014. Hosts of pathogens for spring viraemia of carp, koi herpes virus, and epizootic ulcerative syndrome which are OIE-reportable diseases. Carassius carassius is listed as injurious under the Lacey Act. 
	 Remarks/Important additional information: A previous version of this ERSS was published in 2014. Hosts of pathogens for spring viraemia of carp, koi herpes virus, and epizootic ulcerative syndrome which are OIE-reportable diseases. Carassius carassius is listed as injurious under the Lacey Act. 

	 Overall Risk Assessment Category: Uncertain 
	 Overall Risk Assessment Category: Uncertain 
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