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1  Native Range and Status in the United States 
Native Range 
From Huckstorf and Freyhof (2013): 
 
“The species is reported to be native to East Asia: from the Amur River [China, Russia] to the 
Pearl River basin [southern China] including the Korean Peninsula and Taiwan [Kottelat and 
Freyhof 2007].” 
 
From Fofonoff et al. (2018): 
 
“Goldfish (Carassius auratus) are native to China, Korea, and Eurasia from the Lena [eastern 
Russia] to the Amur Rivers; […] (Courtenay et al. 1984).” 
 



Status in the United States 
From Nico et al. (2024a): 
 
“Established or reported in all states except Alaska. Even though the species is one of the most 
widely distributed foreign fishes in North America, much of its established range is restricted to 
only portions of certain drainages (Courtenay and Stauffer 1990). Some areas may represent 
repeated escapes or releases rather than established populations (Lee et al. 1980 et seq.). 
Courtenay et al. (1984) reviewed the literature and concluded that the species had been taken in 
the wild in all states except Alaska. They denoted the species as being established in 16 of the 
lower 48 states, including California, Delaware, Georgia, Idaho, Illinois, Indiana, Iowa, 
Kentucky, Maryland, Massachusetts, Michigan, Nebraska, Nevada, New Hampshire, New York, 
Ohio, Oklahoma, Pennsylvania, Rhode Island, South Carolina, South Dakota, Tennessee, Texas, 
Virginia, Washington, and Wisconsin. Courtenay et al. (1984) listed it as possibly established, 
status uncertain, in 17 additional states: Alabama, Arizona, Arkansas, Colorado, Connecticut, 
Kansas, Louisiana, Minnesota, Mississippi, Missouri, Montana, New Jersey, New Mexico, North 
Carolina, North Dakota, Oregon, and Wyoming. In recent years, the existence of breeding 
populations has been confirmed for some of the above named [sic] states, for example, 
Connecticut (Whitworth 1996), Missouri (Pflieger 1997), and Wyoming (Stone 1995). Bond 
(1994) noted that it is present locally in warm, still waters of Oregon. The species is also known 
from all the major islands of Hawaii and Brock (1960) stated that it was established in that state 
before 1900. Devick (1991) listed it as definitely established in Hawaii. This species has been 
recorded from Florida, Maine, Utah, Vermont, and West Virginia, but there is as yet no available 
data indicating the presence of self-sustaining populations. Countryman (1975) listed it as 
‘naturalized’ in Vermont, which suggests presence of reproducing populations. In a recent paper, 
Courtenay (1993) listed goldfish as established in most states except Alaska and Florida.” 
 
From Fofonoff et al. (2018): 
 
“Goldfish have been widely distributed in western North America, but the only estuarine 
populations of which we are aware, are in the Columbia River and the San Francisco Estuary 
(Cohen and Carlton 1995; Sytsma et al. 2004; USGS Nonindigenous Aquatic Species Program 
2018). Commercial rearing Goldfish in the West started in the late 19th century. Goldfish were 
distributed to private individuals in California by the USFC [United States Fish Commission] as 
early [as] 1882-1884 to encourage fish-farming, but it is not known if any of these fish were 
released to the wild (Dill and Cordone 1997).” 
 
“Columbia River- The first sighting of Goldfish in the wild was from a bridge over the 
Willamette River, in Portland, Oregon in 1933 (Lampman 1946). Goldfish were later found 
further down river in Kalama, WA and near the mouth of the river in Astoria, OR (Chapman 
1942). Most recent records are from the Portland area (Farr and Ward 1993; Sytsma et al. 2004)” 
 
“San Francisco Estuary- Goldfish were probably widely kept and reared in California in the 20th 
century, but the earliest record from the Sacramento-San Joaquin Delta is 1963. Most catches 
occurred in upstream portions of the Delta (Herbold and Moyle 1989, cited by Cohen and 
Carlton 1995; Brown and Michniuk 2007), but they were also caught in Suisun Marsh (Matern et 
al. 2002; Feyrer and Healey 2003). They appear to have declined in abundance in recent decades, 



comprising ~3% catches reported by Herbold and Moyle (1989), and less than 1% on later lists 
(Matern et al. 2002; Feyrer and Healey 2003; Brown and Michniuk 2007).” 
 
“Goldfish were introduced to eastern North America in the 1600s and established around major 
cities by the mid-19th century. They were established in the Charles River waters around Boston 
by 1839 (Storer 1839, cited by Hartel et al. 2002), the Connecticut River in Hartford by 1844 
(Whitworth 1968), the Hudson River in New York (de Kay 1842), the Delaware River in 
Philadelphia and the Potomac River in Washington by 1876-1879 (Uhler and Lugger 1876; Cope 
1879). […] In the Hudson River, they are most common in the upper and middle estuary (Mills 
et al. 1997; Daniels et al. 2005), but with some occasionally stray [sic] into New York Harbor 
(Briggs and Waldman 2002). The population in the Hudson River went through great 
fluctuations – Goldfish were abundant until 1979-1980, then declined due to an epidemic of 
furunculosis, but dramatically recovered by 2002 (Daniels et al. 2005). In the Delaware estuary 
Goldfish range from Trenton, New Jersey (the head of tide) to the brackish mouth of the 
Chesapeake and Delaware Canal in Chesapeake City, Maryland (Horwitz 1986; Weisberg et al. 
2005). In the mainstem of the Chesapeake Bay, Goldfish range from the Conowingo Dam on the 
Susquehanna River, at the head of the Bay to the brackish waters of the Rhode River (McKeown 
1984; Rob Aguilar, personal communication 2012). On the Potomac, they similarly range from 
the head of tide to the brackish Wicomico River (Lippson et al. 1979; Killgore et al. 1989; 
Starnes et al 2011). In Virginia, the only self-sustaining population may be in the Potomac 
(Jenkins and Burkhead 1993).” 
 
“Records for estuarine waters south of Chesapeake Bay are rare, possibly because of higher 
summer temperatures. Isolated captures have been reported from the lower Altamaha River, 
Georgia (2018), the St. John River in Florida (1974), Galveston Bay, Texas (1990), and the 
lower Rio Grande (Poss 1990; Edwards and Contrera Balderas 1991; USGS Nonindigenous 
Aquatic Species Program 2018).” 
 
“The early history of the Goldfish's invasion of the Great Lakes is not well-documented. […] 
The first lake-specific USGS records for Goldfish are 1925 for Lake Erie, 1957 for Lake 
Michigan, and 1964 for Lake Ontario (USGS Nonindigenous Aquatic Species Program 2018). 
Goldfish are most abundant in Lake Erie, which is warmer and shallower (Emery 1985). The 
only Lake Superior record is from a pond draining into the deep, cold lake (USGS 
Nonindigenous Aquatic Species Program 2018).” 
 
This species is in trade in the United States. Chapman et. al (1997) reported that in October 1992, 
a total of 362,390 Goldfish were imported into the United States with an ornamental value 
estimated at $171,206. 
 
From Bonham and Siriwardena (2010): 
 
“C. auratus auratus is an attractive aquaculture candidate for the aquarium trade and is 
extremely valuable commercially.” 
 



From LiveAquaria (2019): 
 
“Fantail Goldfish, Red 
(Carassius auratus) […] 
$ 2.89” 
 
Regulations 
Carassius auratus is regulated in Hawaii (HDOA 2019), Louisiana (Louisiana Revised Statutes 
2022), Minnesota (Minnesota DNR 2022), Montana (Montana FWP 2023), New Mexico 
(NMDGF 2023), New York (New York DEC 2022), North Carolina (North Carolina DEQ), 
South Carolina (South Carolina Code of Laws 2022), Washington (WDFW 2022), and 
Wisconsin (Wisconsin DNR 2022). Please refer back to state agency regulatory documents for 
details on the regulations, including restrictions on activities involving this species. While effort 
was made to find all applicable regulations, this list may not be comprehensive. Notably, it does 
not include regulations that do not explicitly name this species or its genus or family, for 
example, when omitted from a list of authorized species with blanket regulation for all unnamed 
species. 
 
Means of Introductions within the United States 
From Nathan et al. (2015): 
 
“Goldfish are established throughout much of the [Great Lakes] region and are available for 
purchase in pet stores. Despite being an invasive species and an illegal bait fish in most states, 
some states permit their use by anglers (L.R.N., unpublished data). This discrepancy in 
regulation likely aids in the non-native species spread across the Great Lakes.” 
 
From Nico et al. (2024a): 
 
“DeKay (1842) reported that goldfish first was brought into the U.S. shortly after the early part 
of the seventeenth century. Citing that work, Courtenay and Stauffer (1990) reported that the first 
recorded goldfish releases in the United States occurred during the late 1600s, and they 
suggested that these earliest introductions resulted from intentional releases by settlers wanting 
to add it to the North American fish fauna, as opposed to goldfish escaping from ponds. DeKay 
(1842) reported, likely in reference to the early 1800s, that goldfish in the United States was 
considered an ornamental species rather than a food fish, even though the fish freely reproduced 
in ponds in New York and adjacent states. During the late 1800s the U.S. Fish Commission 
raised the species and was responsible for distributing it to many states, mainly to meet the 
demand for fish for aquaria, fountains, and ornamental lakes (McDonald 1886, 1893). Johnson 
and Becker (1980) stated that goldfish was introduced to Wisconsin through a fish exchange 
program with the Nebraska Fish Commission in the early 1900s. Brock (1960) stated that this 
species was established in Hawaii before 1900 and that there had doubtless been many 
reintroductions. Jordan and Evermann (1905) indicated that these fish were introduced into 
Hawaii from China, but stated that there is no record as to the date. They did state that shipments 
of goldfish were being made to San Francisco (California) as early as 1867. More recent 
introductions of C. auratus in the United States were the result of escapes from hatcheries and 
ponds, escapes and releases of baitfish, and aquarium releases (Knapp 1953; Courtenay and 



Hensley 1979; Courtenay et al. 1984; Pflieger 1997). In Michigan, the report of the State 
Superintendent of Fisheries for 1877-1878 states that C. auratus was first introduced into the 
ponds of the State Hatchery in 1878 (Eschmeyer 1938).” 
 
Remarks 
From Fofonoff et al. (2018): 
 
“The genus Carassius consists of five species native to Europe and Asia. Where their ranges 
overlap they hybridize with each other and the Common Carp (Cyprinus carpio) (Rylkova et al. 
2013). Two of these carp, the Japanese Silver Carp (C. langsdorfii) and Prussian Carp 
(C. gibelio), have been introduced to western North America (Elgin et al. 2014; Halas et al. 
2014). These carps and their hybrids can be confused with wild Goldfish, especially when 
young.” 
 
Carassius auratus has been intentionally stocked outside its native range within the United 
States by State fishery managers to achieve fishery management objectives. State fish and 
wildlife management agencies are responsible for balancing multiple fish and wildlife 
management objectives. The potential for a species to become invasive is now one important 
consideration when balancing multiple management objectives and advancing sound, science-
based management of fish and wildlife and their habitat in the public interest. 
 

2  Biology and Ecology 
Taxonomic Hierarchy and Taxonomic Standing 
From ITIS (2024): 
 
Kingdom Animalia 
   Subkingdom Bilateria 
      Infrakingdom Deuterostomia 
         Phylum Chordata 

Subphylum Vertebrata 
   Infraphylum Gnathostomata 
      Superclass Actinopterygii 
         Class Teleostei 

Superorder Ostariophysi 
   Order Cypriniformes 
      Superfamily Cyprinoidea 
         Family Cyprinidae 

Genus Carassius 
   Species Carassius auratus (Linnaeus, 1758) 

 
According to Fricke et al. (2024), Carassius auratus is the current accepted name for this 
species. 
 



Size, Weight, and Age Range 
From Lorenzoni et al. (2007): 
 
“Their lifespan is typically 6–7 years, but it has been reported to be as long as 30 years (Menassé 
1974).” 
 
From Froese and Pauly (2024): 
 
“Max length : 48.0 cm TL [total length] male/unsexed; [Murdy et al. 1997]; common length : 
10.0 cm TL male/unsexed; [Frimodt 1995]; max. published weight: 1.6 kg [Wang et al. 2023]; 
max. reported age: 41 years [Bobick and Peffer 1993]” 
 
From Nico et al. (2024a): 
 
“Typically grows to 120 to 220 mm SL [standard length], with a maximum of 410 mm SL (Page 
and Burr, 1991).” 
 
Environment 
From Lorenzoni et al. (2007): 
 
“Laboratory tests have revealed pH tolerance levels between 4.5 and 10.5, and a preference for 
pH levels between 5.5 and 7.0 (Szczerbowski 2001).” 
 
From Fofonoff et al. (2018): 
 
“Goldfish, as indicated by their wide native and introduced geographical ranges, and their 
tolerance of captivity, are tolerant of a wide range of environmental conditions. They can survive 
winters in ice-covered ponds and can tolerate temperatures as high as 41 C (Carlander 1969; 
Jones et al. 1978). They have been collected at salinities as high as 17 PSU [practical salinity 
unit], although fish in experiments survived only 11-9 days at 15 PSU (Schofield et al. 2006). 
Egg and larval development can take place at 16-29.5 C and 0-8 PSU (Jones et al. 1978). In 
estuaries, Goldfish are most abundant in tidal freshwater, and often move upstream for spawning 
(Wang 1986; Murdy et al. 1997). They are tolerant of hypoxic conditions, and stagnant, polluted 
water (Jones et al. 1978; Moyle 2002).” 
 
Climate 
From Bonham and Siriwardena (2010): 
 
“Temperate/Mesothermal climate - Average temp. of coldest month > 0°C and < 18°C, mean 
warmest month > 10°C” 
 



Distribution Outside the United States 
Native 
From Huckstorf and Freyhof (2013): 
 
“The species is reported to be native to East Asia: from the Amur River [China, Russia] to the 
Pearl River basin [southern China] including the Korean Peninsula and Taiwan [Kottelat and 
Freyhof 2007].” 
 
From Fofonoff et al. (2018): 
 
“Goldfish (Carassius auratus) are native to China, Korea, and Eurasia from the Lena [eastern 
Russia] to the Amur Rivers; […] (Courtenay et al. 1984).” 
 
Introduced 
From Huckstorf and Freyhof (2013): 
 
“Introduced: Afghanistan; Albania; Australia; Austria; Belarus; Belgium; Bolivia, Plurinational 
States of; Brazil; Canada; Chile; Colombia; Costa Rica; Croatia; Cyprus; Czech Republic; Japan; 
Lithuania; Macao; Madagascar; Malaysia; Mauritius; Mexico; Moldova; Myanmar; Namibia; 
Netherlands; New Caledonia; New Zealand; Norway; Pakistan; Peru; Philippines; Poland; 
Portugal; [...] Réunion; Romania; Russian Federation; Samoa; Saudi Arabia; Serbia (Serbia); 
Seychelles; Singapore; Slovakia; South Africa; Spain; Sweden; Switzerland; Thailand; Turkey; 
Ukraine; United Kingdom; […] Uruguay; Uzbekistan; Viet Nam; Zimbabwe” 
 
From Fofonoff et al. (2018): 
 
“Goldfish (Carassius auratus) […] possibly were introduced in ancient times to Japan, Hainan, 
and Taiwan (Courtenay et al. 1984).” 
 
“Goldfish have been introduced to at least 62 countries (Food and Agricultural Organization 
2018). Many populations are probably in urban ponds and reservoirs (Lever 1996). We have not 
found records of Goldfish in the brackish European Baltic and Black Seas.” 
 
Froese and Pauly (2024) state that Carassius auratus has also been introduced and is established 
or probably established in Algeria, Argentina, Bulgaria, Denmark, Estonia, Lake Zwai in 
Ethiopia, France, Germany, Greece, Hungary, India, Indonesia, Iran, Iraq, Italy, Kazakhstan, and 
Latvia. 
 
Froese and Pauly (2024) state that Carassius auratus has been introduced to the following 
countries but the population status is unknown or data deficient: Bangladesh, Fiji, New 
Caledonia, Norway, Papua New Guinea, Saudi Arabia, and Seychelles. Israel, Reunion, and 
Taiwan have reported introductions but Froese and Pauly (2024) list the status as no 
establishment of Carassius auratus. 
 



Means of Introduction Outside the United States 
From Fofonoff et al. (2018): 
 
“Documented introductions to Europe occurred in 1611 in Portugal and 1665 in England, and 
were widely introduced as pets in Western Europe in the 18th century. Introductions to South 
Africa, South America, and Australia occurred in the 19th century, but most of the established 
populations seem to have been in subtropical and temperate regions (Lever 1996).” 
 
Bonham and Siriwardena (2010) state that wild populations may have been accidentally 
introduced due to releases of pet goldfish and intentionally introduced throughout the world as an 
aquarium fish and for ornamental purposes in stocking of outdoor ponds. 
 
Short Description 
From Lorenzoni et al. (2007): 
 
“Many different varieties of goldfish have been produced by man through selective breeding to 
produce a wide range of colours and fin shapes.” 
 
From Fofonoff et al. (2018): 
 
“They lack teeth in their mouths, but have 1-3 rows of pharyngeal teeth. Most fishes of this 
family have forked tails (Page and Burr 1991). Goldfish have a stout and robust body with an 
elevated back, and a short head, and a ventral mouth lacking barbels. There are 25-34 scales on 
the lateral line.” 
 
“The two sexes are not easily distinguished, though females are usually larger than males.” 
 
From Froese and Pauly (2024): 
 
“Dorsal spines (total): 3 - 4; Dorsal soft rays (total): 14-20; Anal spines: 2-3; Anal soft rays: 4 - 
7; Vertebrae: 30. Body stout, thick-set, caudal peduncle thick and short [Scott and Crossman 
1998]. Head without scales [Scott 1962, Scott and Crossman 1998], broadly triangular [Scott and 
Crossman 1998], interorbital space broad, snout longer than eye diameter, maxillary reaching 
posterior nostril or not quite to eye [Okada 1960], barbels lacking on upper jaw [Trautman 1957, 
Scott and Crossman 1998]. Lateral line complete. Dorsal and anal fins with serrate bony spines, 
pelvic fins short, broad and thoracic. Nuptial tubercles of male fine, on opercle, sometimes on 
back and a few on pectoral fins. Hybridize readily with carp, hybrids intermediate in most 
characteristics [Scott and Crossman 1998]. Caudal fin with 17-19 rays [Spillman 1961]. Last 
simple anal ray osseous and serrated posteriorly; no barbels [Kottelat 2001]. Pigmentation: Wild-
caught specimens, olive brown [Khan 1929, Trautman 1957], slate olive, olive green, with a 
bronze sheen [Trautman 1957], silvery, grayish yellowish, gray-silver [Sterba 1962], through 
gold (often with black blotches) to creamy white [Scott and Crossman 1998]; yellowish white or 
white below. Cultured forms vary through scarlet, red-pink, silver, brown, white, black and 
combinations of these colors [Trautman 1957].” 
 



Biology 
From Fofonoff et al. (2018): 
 
“The growth rate and size of this fish is strongly influenced by food and environment, including 
crowding in ponds and aquaria. For example, differences in growth rates were observed between 
populations in the Sacramento and San Joaquin Rivers (Moyle 2002). Age at maturity in culture 
can be as early as 8 months, but in wild populations, it occurs at 2-4 years (Jones et al. 1978; 
Wang 1986; Moyle 2002). Males in California usually mature in their second year (Moyle 2002). 
Fish can mature at sizes as small as 79 mm (Jones et al. 1978), but probably larger in the wild. A 
sample of females from the Sacramento River ranged from 121 to 169 mm (Moyle 2002). 
Fecundity varies greatly with size, from 2,000-400,000 (Jones et al. 1978). In wild populations in 
California, the average fecundity was 14,000 eggs per female (Moyle 2002). Spawning occurs 
over aquatic vegetation or tree-roots, with a male courting a female. The male fertilizes the eggs 
as they are scattered. The eggs adhere to vegetation, and hatch in three to ten days at 15 to 2.5 C 
(Jones et al. 1978; Wang 1986). The yolk-sac larvae are 3-5 mm at hatching, and remain near the 
bottom. They swim more as they develop; juveniles start forming schools at about 10 mm (Wang 
1986).” 
 
“In estuaries, Goldfish are most abundant in tidal freshwater, and often move upstream for 
spawning (Wang 1986; Murdy et al. 1997). They are tolerant of hypoxic conditions, and 
stagnant, polluted water (Jones et al. 1978; Moyle 2002). Goldfish prefer still or slowly flowing 
water, with heavy growth of vegetation. They are omnivorous, feeding on algae, vascular plants, 
detritus, and small benthic invertebrates (Murdy et al. 1997; Moyle 2002). Goldfish are relatively 
small and slow moving fish and are therefore vulnerable to fish and bird predators.” 
 
From Froese and Pauly (2024): 
 
“Inhabit rivers, lakes, ponds and ditches [Man and Hodgkiss 1981, Etnier and Starnes 1993] with 
stagnant or slow-flowing water [Billard 1997]. Occur in eutrophic waters, well vegetated ponds 
and canals [Kottelat and Freyhof 2007]. Live better in cold water. […] Females spawn multiple 
times during the spawning period [Teletchea et al. 2009]. Oviparous, with pelagic larvae.” 
 
“Cold water temperatures during the winter months are necessary for proper ova development 
[Yamamoto and Tagawa 2000]. Spawning takes place in shallow water among weeds, often 
where willow roots grow exposed in water [Schwartz 1964], also meadows inundated by spring 
flood [Kukuradze and Mariyash 1975]. Spawning activity begin just before dawn [Khan 1929], 
to midafternoon [Innes 1936]. Individual fish spawn 3-10 lots of eggs at intervals of 8-10 days 
[Smith 1909]. Juveniles need high temperature to grow. Eggs are sticky, attached to water plants 
or submerged objects [Kottelat and Freyhof 2007]. Females spawn multiple times during the 
spawning period [Teletchea et al. 2009].” 
 



Human Uses 
From Nico et al. (2024a): 
 
“In the United States, large numbers are cultured as bait and as forage for sport fishes, as well as 
for the production of young fish that are then sold in the aquarium trade, mostly as live food (i.e., 
feeder fish) for carnivorous ornamental fishes.” 
 
From Froese and Pauly (2024): 
 
“They last long in captivity [Skelton 1993] […] Used as an experimental species [Robins et al. 
1991]. Valued as ornamental fish for ponds and aquaria; edible but rarely eaten [Frimodt 1995].” 
 
“Fisheries: commercial; aquaculture: commercial; gamefish: yes; aquarium: highly commercial; 
bait: occasionally” 
 
Diseases 
Carassius auratus has been documented as susceptible to viral haemorrhagic septicaemia 
and spring viremia of carp virus which are listed by the World Organisation for Animal 
Health (2024). 
 
Carassius auratus has been documented as a carrier of koi herpesvirus and Aphanomyces 
invadans (epizootic ulcerative syndrome) which are listed by the World Organisation for 
Animal Health (2024). 
 
From Goodwin (2002): 
 
“The United States is a major producer of fish species susceptible to SVCV [spring viremia of 
carp virus], including […] goldfish Carassius auratus […].” 
 
From Bergmann et al. (2010): 
 
“According to the literature, it is generally agreed that carp is the only susceptible species for 
KHVD [koi herpesvirus disease]. Goldfish, grass carp, crucian carp and others are not 
susceptible (Gilad et al., 2002; Ronen et al., 2003; Perelberg et al., 2003) as no clinical signs 
occur after infection or cohabitation with severely KHVD infected carp or koi. Sadler et al. 
(2007), El-Matbouli et al. (2007) and Meyer (2007) found KHV [koi herpesvirus] in goldfish by 
a variety of molecular methods.” 
 
“However, due to intensive work on diagnostic method sophistication, it was possible to show 
that goldfish can carry KHV (Bergmann [et al.], 2004; Meyer, 2007).” 
 
“From this study it appears that KHV may be replicated in goldfish and infectious virus can be 
transferred after 60 days p.i. to naïve koi. According to EU legislation (CD 2006 / 88 / EC, 
Anonymous 2006) and OIE recommendation (Anonymous, 2009), goldfish is a susceptible 
species for KHV but not for KHVD. The disease can only be observed in C. carpio.” 
 



From Getchell et al. (2015): 
 
“While these experiments showed that young goldfish had limited susceptibility to VHSV [viral 
hemorrhagic septicemia virus] genotype IVb, if goldfish were to become infected in their natural 
environment with VHSV, they could become a major problem. Goldfish are used as bait, 
whether captured wild or from commercial sources, and are moved from place to place in many 
US states even though several states have made that practice illegal (Nathan et al. 2015). Baitfish 
will remain a disease hazard in North American waters and should be a significant part of the 
risk assessment process for VHSV (Phelps et al. 2014).” 
 
According to Poelen et al. (2014), Carassius auratus is a host of the following viruses: 
Ichyobodo, Wuhan carp Isavirus 1, Wuhan carp Isavirus 2, and Carp spirivivirus (spring anemia 
of carp virus). They also state it is a host of the following parasites: Gyrodactylus sprostonae, 
Philometroides carassii, Chloromyxum auratum, Dactylogyrus intermedius, Dactylogyrus 
dulkeiti, Citrobacter braakii, Metagonimus takahashii, Trichodinella epizootica, Sinergasilus 
undulatus, Thelohanellus wuhanensis, Gyrodactylus kobayashii, Sphaerospora molnari, 
Henneguya doneci, Mycobacterium aemonae, Aeromonas veronii, Myxobolus lentisuturalis, 
Mycobacterium chelonae, Aeromonas hydrophila (Flesh-eating bacteria), Trypanosoma carassii, 
Aeromonas salmonicida, Gyrodactylus gurleyi, Argulus japonicus (Japanese fishlouse), 
Cyclopoida, Dactylogyrus wegeneri, Dactylogyrus anchoratus, Dactylogyrus inexpectatus, 
Dactylogyrus vastator, Dactylogyrus formosus, Dactylogyrus baueri, Gyrodactylus albeoli, 
Metagonimoides, Myxobolus cultus, Neogryporhynchus cheilancristrotus, Philometra, and 
Argulus foliaceus. 
 
Threat to Humans 
From Froese and Pauly (2024): 
 
“Potential pest” 
 

3  Impacts of Introductions 
From Lorenzoni et al. (2007): 
 
“Concerns have been raised about the impact that goldfish have on the aquatic community, 
including increasing turbidity (Cowx 1997) and competition with indigenous fish (Scheffer et al. 
1993). Indeed, declines in invertebrate numbers have been attributed to the establishment of this 
species (Richardson and Whoriskey 1992) and local eradication of aquatic macrophytes through 
direct consumption and uprooting has also been documented (Richardson et al. 1995). The 
bottom-sucking feeding methods of goldfish can also contribute to algal blooms by re-
suspending nutrients, which makes them available to phytoplankton (Richardson et al. 1995). 
Furthermore, recent studies have demonstrated that growth of cyanobacteria is stimulated by the 
passage through goldfish intestines (Kolmakov and Gladyshev 2003). […] Goldfish have also 
been known to prey upon eggs, larvae, and adults of indigenous fishes (Scott and Crossman 
1973). Other threats may include the introduction and persistence of parasites (such as Lernea 
sp.) that commonly live on goldfish. In the US, the introduction of goldfish was believed to be a 
major cause of the decline of populations of Empetrichthys latos Miller during the early 1960s 



(Deacon et al. 1964); it seems that also the Sacramento sucker Catostomus occidentalis Ayres 
suffers in the presence of goldfish (Moyle 1976). In Europe it has been reported that in some 
habitats the goldfish introduced affect resident fish, such as crucian carp and tench Tinca tinca 
(Linnaeus) (Halacka et al. 2003); in addition, declines in pike abundance (Esox lucius Linnaeus) 
can occur as a result of increased water turbidity (Cowx 1997).” 
 
From Fofonoff et al. (2018): 
 
“In Australia, Goldfish reportedly feed on the eggs and larvae of native species (Invasive Species 
Specialist Group 2018). However, the larger carps (Common Carp (Cyprinus carpio), and other 
Asian Carps) have much larger impacts because of their larger size and less vulnerability to 
predators. A related fish, the Prussian or Gibel Carp (C. gibelio), formerly considered a 
subspecies of C. auratus, is considered to have serious impacts in western Europe and in its 
newly invaded range in Alberta, Canada (Almqvist 2007; Ruppert et al. 2018).” 
 
“Goldfish and Common Carp (Cyprinus carpio) have been significant as native hosts of several 
Asian parasites which have spread to native North American fishes and to fishes of other 
continents. The parasitic copepod Lernaea cyprinacea has been found on Chinook Salmon 
(Oncorhychus tshawytscha) in the Willamette River, Oregon (Uzman and Rayner 1958), and in 
the San Francisco estuary Delta, on four native species - Hardhead (Mylopharodon 
conocephalus), Sacramento Blackfish (Orthodon microlepidotus), Sacramento splittail 
(Pogonichthys macrolepidotus), and Sacramento Pike-Minnow (Ptylocheilus grandis), and a 
non-native White Catfish, Ameiurus catus (Hensley and Nahhas 1975). Lernaea cyprinacea was 
found on Channel Catfish (Ictalurus punctatus) in the South Carolina coastal zone (Lawler 
1978). This ectoparasite is known from a wide variety of fish species around the world. The fish-
louse Argulus japonicus is known mostly from Goldfish in North American waters, but it has 
been collected from Gizzard Shad (Dorosoma cepedianum) and Fathead Minnows (Pimephales 
promelas) (LaMarre and Cochran 1992). Both of these ectoparasites are known to adversely 
affect fishes in captivity, but the effect on wild populations is unknown (Shields and Tidd 1974; 
Hoffman 1977).” 
 
From Nico et al. (2024b): 
 
“Little is known about the ecology of the goldfish in North America. In most states, it is not 
considered a ‘pest species.’ Nevertheless, this species has the potential to produce large 
populations in American waters (references in Courtenay and Hensley 1979, Moyle 1976, 
Trautman 1981).” 
 
“According to Moyle (1976), goldfish probably compete with native fishes for food and space; 
and similar to common carp, large populations of this species can greatly disturb sport fish 
habitats. […] However, Laird and Page (1996) concluded that goldfish in Illinois appear unable 
to compete with native fishes and reported that the species becomes established only in severely 
disturbed areas. Based on a series of artificial pond experiments, and observations of a feral 
population, Richardson et al. (1995) found that goldfish is a benthic herbivore whose behavior 
often results in visible increases in turbidity and decreases in aquatic vegetation.” 
 



“In Nevada, the establishment C. auratus in Manse Spring was believed to be a major reason for 
the initial decline during the early 1960s of populations of a subspecies of the now endangered 
Pahrump poolfish (Empetrichthys latos latos) (Deacon et al. 1964, Lee et al. 1980 et seq.), 
possibly competing with adult E. l. latos and preying on their young.” 
 
From Deacon et al. (1964): 
 
“Probably the most significant ecologic change that affected the poolfish [Empetrichthys latos] 
was the introduction of goldfish. The first year class of goldfish were of sufficient size in late fall 
1962 to compete with the poolfish adults and perhaps eat the young. Obviously, the adverse 
effects of the introduced goldfish would be magnified by the vegetation removal (less primary 
productivity and cover for young) and removal of poolfish for our studies.” 
 
From USFWS (2012): 
 
“Mud Meadow Reservoir has contained nonnative fish (green sunfish and goldfish) for decades 
(Vinyard 1988, 1996; [USFWS] 1997; Rissler et al. 2004; Byrne 2010), and some of these 
species have migrated upstream and successfully entered tributary spring systems occupied by 
desert dace. In 2002, spring outflows in Areas 5 and 7 were found to contain green sunfish, and 
Area 5 also contained goldfish (Rissler et al. 2004). During these surveys, the USGS also failed 
to observe desert dace in Area 5. Nonnative fish compete with desert dace via predation and 
competition; failure to observe desert dace in this area raised concerns that the species had been 
extirpated as a result of these threats.” 
 
From Boston et al. (2023): 
 
“Although goldfish and common carp are both globally invasive (Chan et al., 2019, Halas et al., 
2018, Lorenzoni et al., 2010a), there is an abundance of information on common carp biology 
and their impacts on ecosystems outside of their native range, but the same ecological 
information for goldfish is limited. […] Both species are known to drastically alter aquatic 
ecosystems by causing increased turbidity and nutrient mobilization, resulting in decreased 
abundance of macrophytes, invertebrates, and native fish (e.g., Richardson et al., 1995, 
Matsuzaki et al., 2009). […] Although goldfish have been reported in the lower Great Lakes (i.e., 
Ontario and Erie; Taylor and Mahon, 1977), populations outside of Hamilton Harbour [Ontario, 
Canada] and their effects on the native fish community have not been well-documented or 
studied.” 
 
Multiple U.S. States regulate this species in different ways, including Hawaii (HDOA 2019), 
Louisiana (Louisiana Revised Statutes 2022), Minnesota (Minnesota DNR 2022), Montana 
(Montana FWP 2023), New Mexico (NMDGF 2023), New York (New York DEC 2022), North 
Carolina (North Carolina DEQ), South Carolina (South Carolina Code of Laws 2022), 
Washington (WDFW 2022), and Wisconsin (Wisconsin DNR 2022). See section 1. 
 

4  History of Invasiveness 
The History of Invasiveness for Carassius auratus is classified as High. C. auratus has become 
established outside of its native range in every continent except Antarctica. Impacts of C. auratus 



have included decreasing water quality, competing with native fish communities including 
threatened and endangered species, and increased algal blooms. C. auratus have also been 
widely used in trade for ornamental, commercial, and baitfish purposes. 
 

5  Global Distribution 
 

Figure 1. Reported global distribution of Carassius auratus. Map from GBIF Secretariat (2023). 
Observations are reported from all continents except Antarctica. Points that did not represent 
established populations were removed for climate purposes, including points on the islands of 
Réunion, Mauritius, New Caledonia, Bermuda and the countries of Zimbabwe, Ethiopia, and 
central Russia. Points in Canada were also removed that did not represent established 
populations. 
 



6  Distribution Within the United States 
 

Figure 2. Reported distribution of Carassius auratus in the United States. Map from GBIF-US 
(2024). Observations are reported from the entirety of the United States. Observations in Florida 
were not used for the climate match analysis as information indicates the species is not 
established there (Nico et al. 2024a). 
 

Figure 3. Reported distribution of Carassius auratus in Hawaii. Map from GBIF-US (2024). 



 

 
Figure 4. Reported distribution of Carassius auratus in Puerto Rico. Map from GBIF-US 
(2024). 
 

 
Figure 5. Reported distribution of Carassius auratus in Alaska. Map from GBIF-US (2024). 
Points in Alaska were not used for climate matching purposes as they do not represent an 
established population. 



 

7  Climate Matching 
Summary of Climate Matching Analysis 
The climate match for Carassius auratus is uniformly high across the contiguous United States, 
except for a few small areas in the Pacific Northwest and along the Pacific Coast that had 
medium or low matches. The overall Climate 6 score (Sanders et al. 2023; 16 climate variables; 
Euclidean distance) for the contiguous United States was 0.998, indicating that Yes, there is 
establishment concern for this species. The Climate 6 score is calculated as: (count of target 
points with scores ≥ 6)/(count of all target points). Establishment concern is warranted for 
Climate 6 scores greater than or equal to 0.002 based on an analysis of the establishment success 
of 356 nonnative aquatic species introduced to the United States (USFWS 2024). 
 
Projected climate matches in the contiguous United States under future climate scenarios are 
available for Carassius auratus (see Appendix). These projected climate matches are provided as 
additional context for the reader; future climate scenarios are not factored into the Overall Risk 
Assessment Category. 
 



 
Figure 6. RAMP (Sanders et al. 2023) source map showing weather stations throughout the 
world selected as source locations (red; North America, South America, Africa, Europe, and 
Australia) and non-source locations (gray) for Carassius auratus climate matching. Source 
locations from GBIF Secretariat (2023). Selected source locations are within 100 km of one or 
more species occurrences, and do not necessarily represent the locations of occurrences 
themselves. 
 



 
Figure 7. Map of RAMP (Sanders et al. 2023) climate matches for Carassius auratus in the 
contiguous United States based on source locations reported by GBIF Secretariat (2023). Counts 
of climate match scores are tabulated on the left. 0/Pale Pink = Lowest match, 10/Dark Purple = 
Highest match. 
 

8  Certainty of Assessment 
The Certainty of Assessment for Carassius auratus is classified as High. Information on the 
biology and distribution of this species is readily available. There is adequate information that 
indicates that this species has been widely introduced, established, and is causing impacts in 
some locations. The certainty of this assessment is High due to the documented effects on native 
species and known habitat disturbances. 
 

9  Risk Assessment 
Summary of Risk to the Contiguous United States 
Carassius auratus, Goldfish, is a fish that is native to East Asia. It can survive in a wide range of 
environmental conditions and has been popular as an ornamental species around the world. 
C. auratus is omnivorous and alters local habitats through its feeding and movement. It may prey 
on the eggs of native fishes and bring exotic parasites to water bodies to introduced water bodies. 



This species is known to be susceptible to or a carrier of four viruses listed by the World 
Organisation for Animal Health. Due to its popularity in the pet trade, this species has been 
widely introduced. It has established nonnative populations on every continent except Antarctica 
and is widely distributed across most of the contiguous United States. The History of 
Invasiveness for C. auratus is classified as High due to its introduction and establishment 
globally and the associated environmental impacts. The climate matching analysis for the 
contiguous United States indicates establishment concern for this species. C. auratus has a high 
climate match across almost all the contiguous United States. The Certainty of Assessment for 
this ERSS is classified as High due to the amount of quality information available. The Overall 
Risk Assessment Category for C. auratus in the contiguous United States is High. 
 
Assessment Elements 

• History of Invasiveness (see Section 4): High 
• Establishment Concern (see Section 7): Yes 
• Certainty of Assessment (see Section 8): High 
• Remarks, Important additional information: Carrier of Aphanomyces invadans 

(epizootic ulcerative syndrome) and koi herpesvirus and susceptible to spring 
viremia of carp and viral haemorrhagic septicaemia, viruses listed by the World 
Organisation for Animal Health. 

• Overall Risk Assessment Category: High 
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Appendix 
Summary of Future Climate Matching Analysis 
Future climate projections represent two Shared Socioeconomic Pathways (SSP) developed by 
the Intergovernmental Panel on Climate Change (IPCC 2021): SSP5, in which emissions triple 
by the end of the century; and SSP3, in which emissions double by the end of the century. Future 
climate matches were based on source locations reported by GBIF Secretariat (2023). 
 
Under the future climate scenarios (figure A1), on average, high climate match for Carassius 
auratus was projected to occur throughout the contiguous United States, with the exception of 
the Northern Pacific Coast region where some areas of low climate match were found across all 
future scenarios. The Climate 6 scores for the individual future scenario models (figure A2) 
ranged from a low of 0.976 (model: UKESM1-0-LL, SSP5, 2085) to a high of 0.999 (model: 
GFDL-ESM4, SSP3, 2055). All future scenario Climate 6 scores were above the Establishment 
Concern threshold, indicating that Yes, there was an Establishment Concern for this species. The 
Climate 6 score for the current climate match (0.998, figure 7) falls within the range of scores for 
future projections. The time step and climate scenario with the most change relative to current 
conditions was SSP5, 2085, the most extreme climate change scenario (figure A3). Under all 
time step and climate scenarios only minor or no increases in the climate match relative to the 
current match were observed. Under one or more time step and climate scenarios, areas within 
the Appalachian Range, California, Colorado Plateau, Great Basin, Gulf Coast, Mid-Atlantic, 
Northeast, Northern Pacific Coast, Northern Plains, Southeast, Southern Atlantic Coast, Southern 
Florida, Southern Plains, Southwest, and Western Mountains saw a moderate decrease in the 
climate match relative to current conditions. Only the Great Lakes region showed little to no 
change in climate match across all scenarios, and no large decreases were observed regardless of 
time step and climate scenarios. 
  



 
Figure A1. Maps of median RAMP (Sanders et al. 2023) climate matches projected under 
potential future climate conditions using five global climate models for Carassius auratus in the 
contiguous United States. Climate matching is based on source locations reported by GBIF 
Secretariat (2023). Shared Socioeconomic Pathways (SSPs) used (from left to right): SSP3, SSP5 
(IPCC 2021). Time steps: 2055 (top row) and 2085 (bottom row). Climate source data from 
CHELSA (Karger et al. 2017, 2018); global climate models used: GFDL-ESM4, UKESM1-0-
LL, MPI-ESM1-2-HR, IPSL-CM6A-LR, and MRI-ESM2-0. 0/Pale Pink = Lowest match, 
10/Dark Purple = Highest match. 
  



 
Figure A2. Comparison of projected future Climate 6 scores for Carassius auratus in the 
contiguous United States for each of five global climate models under four combinations of 
Shared Socioeconomic Pathway (SSP) and time step. SSPs used (from left to right): SSP3, SSP5 
(Karger et al. 2017, 2018; IPCC 2021). Time steps: 2055 (top row) and 2085 (bottom row). 
Climate source data from CHELSA (Karger et al. 2017, 2018); global climate models used: 
GFDL-ESM4, UKESM1-0-LL, MPI-ESM1-2-HR, IPSL-CM6A-LR, and MRI-ESM2-0. 
  



 
Figure A3. RAMP (Sanders et al. 2023) maps of the contiguous United States showing the 
difference between the current climate match target point score (figure 7) and the median target 
point score for future climate scenarios (figure A1) for Carassius auratus based on source 
locations reported by GBIF Secretariat (2023). Shared Socioeconomic Pathways (SSPs) used 
(from left to right): SSP3, SSP5 (IPCC 2021). Time steps: 2055 (top row) and 2085 (bottom 
row). Climate source data from CHELSA (Karger et al. 2017, 2018); global models used: 
GFDL-ESM4, UKESM1-0-LL, MPI-ESM1-2-HR, IPSL-CM6A-LR, and MRI-ESM2-0. Shades 
of blue indicate a lower target point score under future scenarios than under current conditions. 
Shades of red indicate a higher target point score under future scenarios than under current 
conditions. Darker shades indicate greater change. 
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